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This report presents information from a survey of pesticide usage in commercial grain storage 
premises in Scotland in 2002-03. 

The data have been raised to give estimates of national pesticide usage. 

A total of 84 known commercial grain stores had a throughput of just over 2 million tonnes of 
grain.  Of these stores, 83% used some form of pesticide treatment, although direct treatment of 
grain with pesticides took place at only 25% of the stores, accounting for 9% of the total grain 
stored.  In all, 1,359 kg of pesticides were used in commercial grain storage premises during 
2002-03. 

Since the last survey in 1998-99, aluminium phosphide replaced pirimiphos-methyl as the active 
ingredient used in the greatest quantity by weight. 

Rodenticides were used in all grain stores, and a total 323 grammes of active ingredients were 
applied.  Bromadiolone was the most commonly used active ingredient in terms of the number of 
occurrences, but when the total weight applied is taken into account, coumatetralyl was the 
principal rodenticide. 

 

 
 

 
    SUMMARY 
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As part of a continuing program of post registration surveillance of pesticides, the Pesticide 
Survey Unit at SASA conducted a survey of pesticide usage in commercial grain stores over the 
2002-03 season. 

This was the third survey which covered the majority of commercial grain storage facilities in 
Scotland, the previous two being in 1994-95 and 1998-991-2.  Types of premises covered are listed 
below in ‘Definitions and notes’ and included not only commercial grain stores, but also flour 
mills, animal feed mills and maltings.  Distilleries were not included although some of these may 
have some grain storage capacity.  Surveys of commercial grain stores were carried out previously 
in 1967-68, 1972-73, 1977-78 and 1983-843-6, flour mills in 19777, animal feed mills in 1970-71, 
1975-76 and 1985-868-10, and maltings in 1974-75 and 1985-8611-12.   

As in the previous survey, the data have been raised to give estimates of national pesticide usage. 

Coincident with this survey a similar survey of pesticide usage in farm grain stores was also 
conducted, and the results are presented in this publication. 
 

 
The term ‘directly to grain’ refers to treatments where the products were used in direct contact 
with the grain in store.  Such treatments were applied either as an admixture of liquid to the grain 
or, as a fumigant by the use of gas or gas releasing pellets.   

Basic tonnage is the quantity of grain treated with a pesticide, irrespective of the number of times 
it was treated or the number of pesticides used.  This figure is used to calculate the percentage of 
grain treated with a chemical or groups of chemicals. 

Tonnes treated is the basic tonnage multiplied by the number of treatments the grain received. 

In this report the term ‘formulation(s)’ is used to describe the pesticide active ingredient or 
mixture of active ingredients in a product(s). 

The term ‘occurrences’ is used to describe the number of grain stores in which a formulation has 
been used.  If a grain store has used a product with a certain formulation more than once or has 
used more than one product with the same active ingredients then it is still recorded as a single 
occurrence. 

The commercial grain stores in Scotland were categorised by type.  The types used were: grain 
stores, which were holding grain in storage but not processing it; satellite farms, which were 
holding grain in storage on farm on behalf of a grain merchant; animal feed stores, which were 
holding grain and processing it into animal feed; flour mills which were holding grain and 
processing for flour; human consumption mills, which were holding grain and processing it for 
human consumption and finally maltings, which held barley for processing into malt.  Some of the 
grain stored in each store type may have had an end use differing from the primary function of the 
store type, for example a maltings may have held barley which was finally used for animal feed.   

Throughput of grain in Scottish commercial grain stores includes the weight of all grain that 
moved through all the stores over the survey period.  It is certain that some grain occupied more 
than one store over the survey period, e.g. from the field to a satellite farm store and then to a mill 
or maltings store.  The total tonnes throughput will therefore exceed the actual tonnage in 
circulation during the survey period.
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All known commercial grain stores were included in the survey although, for various reasons, it 
was not possible to obtain data from every store.  With a few exceptions, each store was visited by 
a surveyor, following an introductory letter and telephone call.  A small number of stores in 
remote areas had to be interviewed by telephone, again by prior arrangement.  When necessary, 
data were also collected from contractors.  Pesticide usage data collected from the manufacturing 
premises was restricted to the grain storage areas, although rodenticide usage data referred to the 
entire premises. 

The survey period was the grain storage year from June 2002 to June 2003, and taken to include 
pre-harvest fabric treatments to the store in 2002. 

In order to provide the best estimate of pesticide usage the stores were categorised by type.  
Raising factors, based on the numbers surveyed were then calculated for each type and the data 
raised to the known population of grain stores in Scotland (Table 10). 

Rodenticide data were also collected, where possible, during the on site interviews.  A separate 
raising factor (Table 11) based on the overall numbers of holdings (rather than store type) was 
applied to take into account those premises where data were not collected. 
 
 

 
    METHOD 



 

 
 

C  o  m  m  e  r  c  i  a  l     G  r  a  i  n     S  t  o  r  a  g  e     2002 - 03 4 

 

 
●   Stores sampled (Tables 10 and 11) 

 

There were 84 known commercial grain storage premises in Scotland, of which 36 were stores 
holding grain but not processing it.  There were a further 14 satellite farms leaving 34 premises 
where grain was both stored and processed, either for human or animal consumption.  As shown 
in Table 10, pesticide usage data were collected for 76 (90%) of commercial grain storage 
premises. 

Rodenticide data were collected for 28 stores (Table 11). 
 

● Throughput of grain in commercial grain storage premises (Figure 1 and table 1) 
 

There was an estimated throughput of just over 2 million tonnes of grain in Scottish grain storage 
premises, a 22% decline compared with the previous survey.  As in 1998-99, the majority of this 
was barley (68%), followed by wheat (18%).  The remaining 14% was made up of oats, maize and 
oilseed rape, together with small tonnages of beans, peas and linseed stored for animal feed. 

As would be expected, commercial grain stores accounted for the largest throughput (44%), 
although this was less than the 58% reported in 1998-99.  Maltings, storing barley only, accounted 
for 34% of the total throughput, compared with only 23% in the previous survey.  ‘Mills’ was the 
only store type to hold significantly more wheat than any other crop and accounted for 16% of the 
throughput.  Though together satellite farms and animal feed mills accounted for 32% of grain 
storage premises they accounted for only 6% of the total throughput of grain. 

●   Extent of pesticide usage (Tables 1 & 2) 
 

Of the 84 stores holding grain, it was estimated that 70 (83%) employed some form of pesticide 
during the survey period, compared with 88% in the previous survey.  Most of these treatments 
were to the fabric and equipment (79%) whilst applications made directly to grain occurred at 
25% of the premises.  Almost 221,000 tonnes of grain (9%) were treated by direct application of 
pesticides, roughly half that recorded in 1998-99, although the number of stores where these 
treatments took place, 21, was only slightly fewer.  As in the previous survey, the majority of the 
grain treated directly was barley. 

●   Insecticides and acaricides (Table 3) 
 

When measured by numbers of occurrences, pirimiphos-methyl was by far the most widely used 
pesticide, and was employed at 62 of the 70 premises where pesticides were recorded.  There was 
a marked increase in the use of aluminium phosphide, and this fumigant has replaced pirimiphos-
methyl as the principal pesticide by weight applied (522 kg and 515 kg respectively).  Although 
methyl bromide was used at only one premises as a fumigant treatment for the empty storage area, 
it stands out (304 kg) due to the relatively high application rate for this active ingredient. 

As in the previous survey, reasons for use have not been tabulated in this report, as in most cases 
treatments were either precautionary or preventative measures.  Specific reasons were cited at 
only a few stores, and these were saw-toothed grain beetle or mite infestations. 

 

 
    RESULTS AND DISCUSSION 
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●   Application methods (Figure 2 and table 5) 
 

The most popular application method by weight, whether to the fabric or directly to grain was as a 
fumigant (61%), compared with only 20% in the previous survey.  In 1998-99, liquid sprays had 
been the principal method of treatment (69%), but in the present survey, this method accounted 
for only 38%.  This change was due mainly to the increased usage of the fumigant-generating 
active, aluminium phosphide, which is applied at relatively high dosage rates. 

●   Status of user (Table 6) 
 

When measured by weight of active ingredients, just over half the pesticides were applied by store 
staff, with the remainder by contractors.  Although the number of treatments by contractors was 
relatively low, the weight applied was boosted by fumigation treatments using aluminium 
phosphide which can only be used by qualified operators. 

●   Comparison with previous surveys (Table 7) 
 

The total throughput of grain in 2002-03 was 2 million tonnes, a 22% fall compared with that 
reported for the 1998-99 storage period. 

The quantity of grain treated directly in the 2002-03 storage period was only 221,000 tonnes, just 
over half that recorded in the previous survey. 

In the present survey, the total weight of pesticides applied was 1,359 kg, 44% lower than in 
1998-99.  Aluminium phosphide replaced pirimiphos-methyl as the most popular active ingredient 
when measured by weight applied. 

●   Rodenticide usage (Tables 8 & 9) 
 

All grain stores used rodenticides, compared with 94% in the previous survey. 

When measured by the number of occurrences, bromadiolone was the most popular rodenticide, 
used in an estimated 63 premises.  Although coumatetralyl was used at only 9 stores, it was the 
main rodenticide when the total weight of active ingredient is taken into account. 

The total weight of rodenticide active ingredients recorded in the present survey was 323 
grammes, more than double that used in 1998-99, and was due mainly to the large increase in 
usage of coumatetralyl, and to a lesser extent, bromadiolone. 
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● FIGURE 1  Throughput of grain 
Total throughput (tonnes) of grain in each store type 

 

 
 

● FIGURE 2  Pesticide use by application method 
Percentage by weight of active ingredients 
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●  FIGURE 3  Rodenticide use by application method 
Percentage by weight of active ingredients 
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●  TABLE 1  Grain storage  
Throughput (tonnes) of grain held in store, and treated directly with pesticide 

 
 
Crop 

 

Stored 
(tonnes) 

 

Treated 
directly 
(tonnes) 

 

Treated 
directly 

(%) 

  Barley 1,368,145 208,992 13 

  Maize  70,573   

  Oats 126,802   

  Wheat 367,174 11,897 3 

  Beans 5,703   

  Linseed 40   

  Oilseed rape 71,479   

  Peas 1,386   

All crops 2,011,302 220,889 9 

  Total number of known stores 84 21 25 

 
 

● TABLE 2  Numbers of stores and those using pesticides 
 
 
Treatment 

 

No. of 
stores 

 

% 

  Fabric 66 79 

  Directly to grain 21 25 

Any treatment 70 83 

  Total number of known stores 84  
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�  

● TABLE 3  Insecticides and acaricides 
Number of occurrences, quantities (kg) applied, quantities (tonnes) of grain treated 

 
 
Active ingredient 

 

Number of 
occurrences 

 

Fabric and 
equipment 

(kg) 

 

Applied 
directly to 
grain (kg) 

 

Grain 
treated 

directly (t) 

 

All 
treatments 

(kg) 

  Aluminium phosphide 8  521.99 89,486 521.99 

  Chlorpyrifos-methyl 4 16.91   16.91 

  Methyl bromide 1 304.09   304.09 

  Permethrin 1 *   * 

  Pirimiphos-methyl 62 187.37 327.76 131,403 515.13 

  Pyrethrins 4 0.64   0.64 

  Tetramethrin 1 *   * 

All active ingredients **70 509.01 849.75 220,889 1,358.75 
 

‘*’ Quantity not known but expected to be relatively low 
‘**’ Refers to one or more active ingredients 

● TABLE 4  Pesticide usage by application method  
(%) by weight of active ingredients 

 
 
Active ingredient 

 

Liquid 
(%) 

 

Dust  
(%) 

 

Smoke 
(%) 

 

Fog  
(%) 

 

Fumigant 
(%) 

 

All 
treatments 

(kg) 

  Aluminium phosphide     100 521.99 

  Chlorpyrifos-methyl 100     16.91 

  Methyl bromide     100 304.09 

  Permethrin    100  * 

  Pirimiphos-methyl 96 2 2   515.13 

  Pyrethrins 66   34  0.64 

  Tetramethrin    100  * 

All active ingredients 38 1 1 + 61 1,358.75 
 

‘*’ Quantity not known but expected to be relatively low 
 ‘+’ = <0.5% 
 

● TABLE 5  Pesticide usage by application method 
(%) by total weight of active ingredients to fabric and grain 

 
 
Active ingredient 

 

Liquid 
(%) 

 

Dust  
(%) 

 

Smoke 
(%) 

 

Fog  
(%) 

 

Fumigant 
(%) 

 

All 
treatments 

(kg) 

  Fabric & equipment 36 2 2 + 60 509.01 

  Directly to grain 39    61 849.75 

All treatments 38 1 1 + 61 1,358.75 
 

‘+’ = <0.5% 
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● TABLE 6  Pesticide usage by user 
(%) by total weight of active ingredients  

 
 
Active ingredient 

 

Store staff  
(%) 

 

Contractor 
(%) 

 

All 
treatments  

(kg) 

  Aluminium phosphide  100 521.99 

  Chlorpyrifos-methyl 58 42 16.91 

  Methyl bromide  100 304.09 

  Permethrin  100 * 

  Pirimiphos-methyl 86 14 515.13 

  Pyrethrins 66 34 0.64 

  Tetramethrin  100 * 

All active ingredients 56 44 1,358.75 
 

‘*’ Quantity not known but expected to be relatively low 
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● TABLE 7  Comparison of pesticide usage with previous surveys 
Pesticide usage in 1994-95, 1998-99 and 2002-03, tonnes of grain treated and quantities of active ingredients applied 

 
 1994-95 1998-99* 2002-03 

 
Active ingredient 

 

Fabric 
& equip. 

 

Applied 
to grain 

 

Tonnes 
treated 

 

Total 
(kg) 

 

Fabric 
& equip. 

 

Applied 
to grain 

 

Tonnes 
treated 

 

Total 
(kg) 

 

Fabric 
& equip. 

 

Applied 
to grain 

 

Tonnes 
treated 

 

Total 
(kg) 

  Alpha-cypermethrin 1.20   1.20         

  Aluminium phosphide  37.70 3,666 37.70  45.22 9,031 45.22  521.99 89,486 521.99 

  Chlorpyrifos-methyl 161.50   161.50 54.39 4.10 1,216 58.49 16.91   16.91 

  Etrimfos 8.40 81.00 21,562 89.40 2.81 129.45 34,210 132.27     

  Malathion 30.00   30.00         

  Methyl bromide 1,340.00   1,340.00 440.49   440.49 304.09   304.09 

  Permethrin 0.90   0.90 0.94   0.94 **   ** 

  Phenothrin     0.24   0.24     

  Pirimiphos-methyl 212.60 344.80 77,000 557.40 *228.56 *1,521.92 *302,658 *1,750.48 187.37 327.76 131,403 515.13 

  Pyrethrins 3.90   3.90 0.14   0.14 0.64   0.64 

  Tetramethrin     0.12   0.12 **   ** 

All active ingredients 1,759 464 102,228 2,222 *728 *1,701 *437,115 *2,428 509 850 220,889 1,359 
Grain stored (tonnes)   1,502,243     2,563,144   2,011,302  

‘*’ Figures amended since publication of previous report 
‘**’ Quantity not known but expected to be relatively low 
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● TABLE 8  Rodenticides 
Number of occurrences and quantity (g) of formulation used 

 
 
Formulations 

 

No. of 
occurrences 

 

Weight 
(g) 

  Brodifacoum 15 6.12 

  Bromadiolone 63 128.28 

  Calciferol/difenacoum 3 12.30 

  Chlorophacinone 3 7.50 

  Coumatetralyl 9 157.50 

  Difenacoum 48 11.00 

  Flocoumafen 6 0.54 

Any rodenticide 84 323.23 

  Number of stores 84  

 
● TABLE 9  Comparison of rodenticide usage with previous survey 

Rodenticide usage in 1998-99 and 2002-03, quantities of active ingredients applied 
 
 
Active ingredient 

 

1998-99 
weight 

(g) 

 

2002-03 
weight 

(g) 

  Brodifacoum 1.01 6.12 

  Bromadiolone 76.92 128.28 

  Calciferol  12.00 

  Chlorophacinone  7.50 

  Coumatetralyl 38.21 157.50 

  Difenacoum 31.03 11.30 

  Diphacinone 1.32  

  Flocoumafen 9.27 0.54 

All rodenticides 157.76 323.23 

  Number of stores 90 84 
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● TABLE 10  Raising factors for insecticides and acaricides 
Numbers of stores sampled and raising factors for each store type 

 
 
Store type 

 

Sampled 
 

Known 
population 

 

Raising 
factor 

  Animal feed 10 10 1.0000 

  Flour mill 2 2 1.0000 

  Grain store 34 36 1.0588 

  Human consumption mill 2 4 2.0000 

  Maltings 14 15 1.0714 

  Satellite farm 11 14 1.2727 

  Seed merchant 3 3 1.0000 

All stores 76 84  

 
 
 

● TABLE 11 Raising factor for rodenticides 
Numbers of stores providing data and raising factor for all stores 

 
 

 

 

Stores 
providing 

data 

 

Known 
population 

 

Raising 
factor 

  All stores 28 84 3.0000 
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This report presents information from a survey of pesticide usage in farm grain stores on farms in 
Scotland from June 2002 to June 2003.  The data have been raised to give estimates of national 
pesticide usage. 

It was estimated that 6,109 farms in Scotland stored a total 1.56 million tonnes of grain during the 
survey period.  Pesticides were used at 17% of these stores, and the vast majority of treatments 
were applied to the fabric and equipment.  Only 5,584 tonnes of grain was treated directly with 
pesticide. 

A total 731 kg of pesticides were used.  Pirimiphos-methyl remained the principal pesticide, both 
by number of occurrences and by weight applied. 

 

 
    SUMMARY 
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As part of a continuing program of post registration surveillance of pesticides, the Pesticide 
Survey Unit at SASA conducted a survey of pesticide usage in farm grain stores over the 2002-03 
storage season. 

This was the eighth survey of pesticide usage in farm grain stores.  The previous seven surveys of 
this type were conducted for the storage seasons 1966-67, 1971-72, 1976-77, 1982-83, 1990-91, 
1994-95 and 1998-991-6.  

Coincident with this survey a similar survey of pesticide usage in commercial grain storage 
premises was also conducted, the results of which are presented in this publication. 
 
 

 
The term ‘directly to grain’ refers to treatments where the products were used in direct contact 
with the grain in store.  Such treatments were applied either as an admixture of liquid to the grain 
or, as a fumigant by the use of gas or gas releasing pellets.   

The term ‘occurrences’ is used to describe the number of grain stores in which a formulation has 
been used.  If a grain store has used a product with a certain formulation more than once or has 
used more than one product with the same active ingredients then it is still recorded as a single 
occurrence. 

The term ‘any treatment’ refers to the number of holdings applying one or more active 
ingredient(s): such holdings were recorded once regardless of the number of products applied. 
 
 
 
 

 
    INTRODUCTION 

 
    DEFINITIONS AND NOTES 
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The sample was drawn from holdings in the June 2002 Agricultural Census7 growing any 
combinable crops in Scotland (cereals, oilseed rape, peas, beans and linseed).  Before sampling, 
the country was divided into 11 land use regions8, (Figure 4), and 5 size groups.  Sampling 
fractions within both region and size groups were based on areas of crops grown rather than 
numbers of holdings, so that smaller holdings would not dominate the sample. 

A short questionnaire was sent to each of the 999 holdings in the sample asking whether: 

1)  grain had been stored on the farm during the survey period, June 2002 to June 2003, even if 
only for a short time after harvest and if so how many tonnes of each crop, 

2)  pesticides to control insects or mites were used on stored grain or on the fabric of the grain 
stores prior to storing grain.   

If pesticides were used, farmers were asked to provide details of the treatments: whether the 
pesticides were applied solely to the fabric or admixed with grain (and to specify the cereal and 
tonnage treated), the physical formulation of the pesticide, the name of the product, the reason, 
and the total quantity of product used. 

A small number of farmers were telephoned in those cases where questionnaires were unclear or 
incomplete.  In all, 543 (54%) usable questionnaires were returned.  Details of the numbers of 
holdings and their distributions are given in Table 18. 

Sample data were raised to national levels to give an estimate of pesticide usage in Scotland. 
Raising factors (Table 20) were based on the numbers of farms growing combinable crops in 
Scotland (Table 19).  An adjustment factor (Table 21) was required for those regions where there 
was no sample data in one or more size groups. 
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F  a  r  m     G  r  a  i  n     S  t  o  r  a  g  e     2002 - 03 20 

 

 
●   Postal returns (Table 18) 

 

Of the 999 postal questionnaires sent, 543 (54%) replied.  Forty-four per cent of those responding 
did not store grain (237 holdings).  Of the remaining 306 holdings which did store grain, 94 
holdings used pesticides. 

●   Extent of pesticide usage (Tables 12 & 14) 
 

An estimated 6,109 holdings in Scotland stored a total of 1.6 million tonnes of grain.  
Approximately 17% of these holdings used pesticides but only 0.19% treated grain directly with 
pesticides, representing a total of 1,038 and 12 holdings respectively.  Of all the grain stored on 
farms in Scotland, only 0.36%, 5,581 tonnes, was treated directly with pesticide, whilst all other 
treatments were to the fabric of the stores or to equipment used for handling grain prior to storage.  
An estimated total of 731 kg of active ingredients were used in farm grain stores over the survey 
period. 

●   Insecticides and acaricides (Table 14) 
 

All active ingredients encountered in this survey were insecticides and or acaricides.  As with 
previous surveys, pirimiphos-methyl was by far the most commonly used active ingredient when 
measured by the number of occurrences, and was used on an estimated 950 farms in Scotland.  
Pirimiphos-methyl also remained the principal active by weight applied, and an estimated total 
392 kg was used (54% of all actives by weight).  Chlorpyrifos-methyl was also popular (294 kg) 
followed by aluminium phosphide (44 kg), the latter the only pesticide applied directly to the 
grain. 

●   Application methods (Figure 6 and table 15) 
 

When measured by weight, the majority of active ingredients in the 2002-03 storage season were 
applied as liquids (85%) followed by smoke generators (8%), gas releasing products (6%) with 
only small amounts applied as fogs and dust. 

●   Reasons for use  
 

As with previous surveys the vast majority of reasons given for usage of pesticides was as a 
precaution and for quality assurance.  Only a few farmers specifically cited insect or mite pests. 
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●   Comparison with previous surveys (Table 17) 
 

The estimated tonnage of grain stored in 2002-03 was 1.6 million tonnes, an increase of around 
23% compared with the 1.3 million tonnes reported in both previous surveys. 

The proportion of farm grain stores where pesticides were used was 17%, a fall compared with the 
previous survey in 1998-99.  Direct treatment of grain remained low and in the present survey was 
only 0.36% of the total tonnage stored.  In recent surveys, pesticide usage in farm grain stores 
peaked in the 1998-99 season, and this was due mainly to the influence of quality assurance 
requirements rather than as a rise in pressure from insect pests.  Requirements have changed since 
the previous survey and now stipulate the use of insect bait bags, and for the use of pesticides only 
if there is evidence of infestation (Pers.Comm. Stoddart,G.). 

The total weight of pesticides applied in the present survey was 731 kg, a 33% increase compared 
with 1998-99.  

Pirimiphos-methyl remained the principal active ingredient, although the quantity applied, 392 kg, 
was down compared with the previous survey.  Usage of chlorpyrifos-methyl increased, from 
63 kg in 1998-99 to 294 kg in 2002-03.  Use of the fumigant-releasing agent, aluminium 
phosphide, was recorded for the first time in farm grain stores. 
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●  FIGURE 4 Land-Use Regions of Scotland 
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●  FIGURE 5  Percentage of crops stored by weight 
Other refers to peas, beans, linseed and triticale 

 
 

 
 

●  FIGURE 6  Application methods for all active ingredients 
Percentage by weight 

 
 

Barley 55%

Oilseed rape 
3%

Oats 4%
Other <0.5% Wheat 38%

Dust <0.5% Smoke 8%
Fog 1%

Fumigant 6%

Liquid 85%
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●  TABLE 12  Numbers of holdings storing grain and those using pesticides 
•  
 
Store / Treatment 

 

Holdings 
 

% 

  Admix 11.58 0.19 

Any treatment 1,037.70 16.99 

  Grain stored 6,109.04  

 
 

●  TABLE 13  Quantities (tonnes) harvested, stored and treated with pesticides 
 

 
Crop 

 

Census 
(ha) 

 

Harvest 
(t) 

 

Stored (t) 
 

Admixed 
(t) 

 

Admixed 
(%) 

  Wheat 97,192 739,000 598,682 545 0.09 

  Barley 325,148 1,690,000 851,891 5,039 0.59 

  Oats 21,907 105,000 55,432   

  Triticale 1,265 * 1,222   

  Oilseed rape 30,902 104,000 48,221   

  Peas 1,451 4,600 963   

  Beans 2,116 * 2,690   

  Lupins  * 1,024   

All crops 479,981 2,642,600 1,560,124 5,584 0.36 

  Number of holdings 12,339 12,339 6,109 12 0.19 
 

‘*’ data not available 

 

●  TABLE 14  Weight (kg) and number of occurrences of active ingredients 
 

 
Active ingredient 

 

Number of 
occurrences 

 

Fabric & 
equipment 

(kg) 

 

Admixed 
(kg) 

 

All 
applications 

(kg) 

  Aluminium phosphide 12  43.7 43.7 

  Chlorpyrifos-methyl 71 294.1  294.1 

  Gamma-HCH 5 0.2  0.2 

  Pirimiphos-methyl 950 391.7  391.7 

  Pyrethrins 63 1.3  1.3 

All actives 1,101 687.3 43.7 731.0 

 



 

 
 

F  a  r  m     G  r  a  i  n     S  t  o  r  a  g  e     2002 - 03 26 

 

●  TABLE 15  Pesticide usage by application method 
(%) by weight of active ingredient 

 
 
Active ingredient 

 

Liquid 
(%) 

 

Smoke 
(%) 

 

Dust  
(%) 

 

Fog  
(%) 

 

Fumigant 
(%) 

 

All 
methods 

(kg) 

  Aluminium phosphide     100 43.7 

  Chlorpyrifos-methyl 100     294.1 

  Gamma-HCH  100    0.2 

  Pirimiphos-methyl 84 14 + 1  391.7 

  Pyrethrins    100  1.3 

All actives 85 8 + 1 6 731.0 
 

‘+’ = < 0.5 kg / % 
 
 
 
 

●  TABLE 16 Pesticide usage by user 
(%) by weight of active ingredient 

 
 
Active ingredient 

 

Farmer 
(%) 

 

Contractor 
(%) 

 

All users 
(kg) 

  Aluminium phosphide  100 43.7 

  Chlorpyrifos-methyl 3 97 294.1 

  Gamma-HCH 100  0.2 

  Pirimiphos-methyl 80 20 391.7 

  Pyrethrins  100 1.3 

All actives 44 56 731.0 
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●  TABLE 17  Comparison with previous surveys 
Comparison by weight (kg) with 1995-96 ,1998-99 and 2002-03 

 
 
Active ingredient 

 

1994-95 
(kg) 

 

1998-99 
(kg) 

 

2002-03 
(kg) 

  Aluminium phosphide   43.7 

  Bendiocarb 2.8   

  Chlorpyrifos-methyl 119.4 62.7 294.1 

  Fenitrothion 2.9   

  Gamma-HCH 2.1 3.1 0.2 

  Permethrin 1.7   

  Phenothrin + 0.8  

  Pirimiphos-methyl 310.2 482.6 391.7 

  Pyrethrins 0.3  1.3 

  Resmethrin 0.2   

  Tetramethrin + 0.4  

All actives 439.6 549.6 731.0 
 

‘+’ = < 0.05 kg 
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●  TABLE 18  Sampled holdings 
Number of postal survey returns (holdings) by region and size group 
 

 
Size (ha) 

 

Highlands 
& Islands 

 

Caithness 
& Orkney 

 

Moray 
Firth 

 

Aberdeen 
 

Angus 
 

East 
Fife 

 

Lothian 
 

Central 
Lowlands 

 

Tweed 
Valley 

 

Southern 
Uplands  

 

Solway 
 

Scotland 

  0.1 - 19.9 9 12 9 23 12 1 4 16 2 1 11 100 

  20.0 - 49.9 2 4 16 30 18 4 4 20 6 2 9 115 

  50.0 - 99.9  2 20 32 30 7 8 12 11 2 4 128 

  100.0 - 149.9  1 7 13 19 9 9 9 12 1 1 81 

  150.0 +   13 22 24 9 14 9 25 2 1 119 

All sizes 11 19 65 120 103 30 39 66 56 8 26 543 

 

●  TABLE 19  Census holdings 
Number of holdings in Scotland by region & size group 
 

 
Size (ha) 

 

Highlands 
& Islands 

 

Caithness 
& Orkney 

 

Moray 
Firth 

 

Aberdeen 
 

Angus 
 

East 
Fife 

 

Lothian 
 

Central 
Lowlands 

 

Tweed 
Valley 

 

Southern 
Uplands  

 

Solway 
 

Scotland 

  0 .1 - 19.9 1,628 787 584 1,239 384 111 127 858 126 139 418 6,401 

  20.0 - 49.9 62 80 302 767 383 129 81 427 131 58 220 2,640 

  50.0 - 99.9 22 28 182 486 389 170 121 240 146 25 53 1,862 

  100.0 - 149.9 3 5 81 134 168 80 92 76 120 7 8 774 

  150.+ 1 1 59 120 147 65 89 44 121 6 9 662 

All sizes 1,716 901 1,208 2,746 1,471 555 510 1,645 644 235 708 12,339 
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●  TABLE 20  Raising factors 
 

 
Size (ha) 

 

Highlands 
& Islands 

 

Caithness 
& Orkney 

 

Moray 
Firth 

 

Aberdeen 
 

Angus 
 

East 
Fife 

 

Lothian 
 

Central 
Lowlands 

 

Tweed 
Valley 

 

Southern 
Uplands  

 

Solway 

  0.1 - 19.9 180.89 65.58 64.89 53.87 32.00 111.00 31.75 53.63 63.00 139.00 38.00 

  20.0 - 49.9 31.00 20.00 18.88 25.57 21.28 32.25 20.25 21.35 21.83 29.00 24.44 

  50.0 - 99.9  14.00 9.10 15.19 12.97 24.29 15.13 20.00 13.27 12.50 13.25 

  100.0 - 149.9  5.00 11.57 10.31 8.84 8.89 10.22 8.44 10.00 7.00 8.00 

  150.0+   4.54 5.45 6.13 7.22 6.36 4.89 4.84 3.00 9.00 

 

●  TABLE 21  Adjustment factors 
 

 
Region 

 

Highlands 
& Islands 

 

Caithness 
& Orkney 

 

Moray 
Firth 

 

Aberdeen 
 

Angus 
 

East 
Fife 

 

Lothian 
 

Central 
Lowlands 

 

Tweed 
Valley 

 

Southern 
Uplands  

 

Solway 

  Adjustment factor 1.0154 1.0011 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

 
 


