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I. Introduction 
 
Fundamental to any realistic outcome from the development of indicators of pesticide impact 
on the environment, users or consumers is meaningful data on the use of pesticides as an 
input. 
  
Pesticide usage data come in many forms and levels of sophistication.  While some countries 
have no statistics on pesticide consumption, most do have sales statistics, which may vary in 
complexity from tonnage of broad pesticide groups (e.g. fungicides, herbicides etc.), through 
more detailed grouping into pesticide types (e.g. diazines, triazines etc.) to detailed data at the 
level of individual active substances.  Confounding these figures is sometimes the confusion 
between recording sales of formulated product or active substance, while comparisons 
between countries are often confounded by classification and nomenclature, with some 
pesticides, often in the high usage category (e.g. methyl bromide and other soil sterilants, tar 
oil etc.) being classified into different major pesticide groups by different countries, or not 
classified as a pesticide in some countries despite accounting for up to one third of use by 
weight in others (e.g. sulphuric acid).   
 
Sales data are rarely, if ever, attributed or even readily attributable, to the individual crops to 
which they were ultimately applied.  Indeed, for many active substances, the use of individual 
countries’ approvals registers affords little assistance in apportioning usage amongst crops 
where a broad spectrum of approvals exist.  In these cases, expert judgement may be required 
to provide some approximator of use amongst approved crops. 
 
In some countries, however, detailed surveys of pesticide use are undertaken from farmers’ 
own records of use, providing a more accurate assessment of how pesticides are actually used 
in the field.  The level of sophistication varies, with some states in the USA having 
compulsory returns on all users of pesticides collated centrally, while other countries such as 
the Netherlands, Sweden and the UK, undertake regular surveys using stratified samples of 
farms. 
 
Nine of the new 10 EU member states, together with Romania and Bulgaria, have additionally 
been funded by the EU to begin pilot programmes of pesticide usage monitoring using 
surveys similar to those currently undertaken in the UK. 
 
There is thus a range of data available on pesticide use, showing wide-ranging levels of 
sophistication and parameter availability, which could be fed into the HAIR project 
indicators. 
 
Work package 5 aims to define a database of pesticide usage variables which will be required 
by the various indicator packages in order to supply the usage parameters necessary for the 
calculation of indicators of pesticide impact based on real usage figures.  It then has to 
rationalise these requirements against those which are, or would be likely, to be available, and 
provide a comprehensive database containing real data on pesticide use from Great Britain to 
allow each indicator to be tested and run using actual and appropriate data. 
  
Consideration is also given in the work package to methodologies appropriate to countries 
that only possess sales data to allow them to convert this to data providing an estimate of 
national usage in the field at a crop by crop level, thus allowing meaningful interpretation by 
the indicators.   
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II. Specifications of usage data 
 
 
The following parameters are described as the definitive outline requirement for the 
usage/sales data set for the HAIR project. 
 
Year 
 
This is the year of the survey, normally related to the year of harvest so will contain 
treatments from the autumn of the preceding year to include pre-drilling/ground cleanup 
treatments, seed treatments and anything applied to the growing crop up to harvest.  For the 
example Great Britain (GB) data set, the year is 2004. 
 
Region 
 
This should be explicit from field-collected data as the “region”, at any chosen NUTS level, 
in which the field is situated. 
 
For regional (grouped) data, this will be the level at which the data have been grouped.  For 
the example Great Britain (GB) data set this is the NUTS1 region  
(see http://www.statistics.gov.uk/geography/downloads/uk_gor_cty1.pdf).  
 
Field identifier 
 
A unique integer given to each field surveyed which identifies all applications made to that 
field.  For the example Great Britain (GB) data set this is a 7 character number where the first 
five characters represent the farm and chars 6-7 represent individual fields on that farm. 
 
For regional (grouped) data, this parameter has no meaning and is filled with the character    
“-“. 
 
Crop number 
 
All crops used within the HAIR programme are assigned a unique number (see Appendix 2).  
This number refers to the crop grown on field “field identifier” to which the pesticide 
applications were made. 
 
Crop number is appropriate and required for both field by field and regional (grouped) data. 
 
Crop 
 
Fundamental to an understanding of how pesticides are used is the crop to which they have 
been applied.  This has implications for several further parameters which may be derived 
from lookup tables relating crop and date of application.  For example, information on how 
much pesticide will be applied directly to the ground is related to whether or not the crop has 
been drilled and whether it has emerged, together with leaf area index as the crop develops, 
where indices < 1 indicate an obvious area of soil exposed to the pesticide.  Further canopy 
development may be related to levels of interception and deposition on fruit etc.  
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Appendix 2 lists the crops currently defined in the HAIR usage data set whilst those proposed 
to be supplied in the example data set are limited to arable crops, also given in Appendix 2. 
 
Different work packages will treat crops in different ways.  For example, the GIS data are not 
refined down to individual crops with regard to area grown in a 10x10 or 25x25 km grid, all 
vegetables being classed together.  Furthermore, the consumer work package will not 
differentiate between outdoor or protected methods of production for an individual crop at the 
level of consumption.  It is therefore essential that an appropriate lookup table is developed by 
WP 12 to allow each package the join to any other with regard to data acquisition at a level 
appropriate to its requirements.  An example is given in Table 2 below for lettuce, a common 
constituent of the diet, which often contains residues and can have an intensive pesticide 
treatment pattern which is radically different in active substance content between the outdoor 
and protected crop, with multiple crops per season on a given area of land. 
 
Table 2.  Examples of how data sets need to relate across data provision and data requirement 
work packages 
 
Complex crops 
 
Data requirement/source Example 1 Example 2 
   
Usage data source Lettuce (outdoor) Lettuce (protected) 
Consumer indicator Lettuce Lettuce 
Land cover data: Corine 
(Level 3) 

Complex cultivation patterns Complex cultivation patterns 

Cropping data: FSS 2000 Outdoor: Fresh vegetables: 
melons: strawberries 
OR 
Open field: Fresh vegetables: 
melons: strawberries 

Under glass: Vegetables: flowers 
and permanent crops  
OR 
Under glass: Fresh vegetables: 
melons: strawberries 

Cropping data: CC2 Not listed Not listed 
Cropping data: NM10 Not listed Not listed 
 
Table 2 cont.  Straightforward crops 
 
Data requirement/source Example 1 Example 2 
   
Usage data source Potatoes Wheat 
Consumer indicator Potatoes Wheat (bread etc. but NOT 

pasta) 
Land cover data: Corine 
(Level 2) 

Arable land Arable land 

Cropping data: FSS 2000 Potatoes Common wheat and spelt 
Cropping data: CC2 Potatoes Soft wheat 
Cropping data: NM10 Potatoes softwheat Soft wheat 
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Area grown 
 
For field by field data, for a given crop, this will be the area of that crop grown in the region 
to which the field belongs, in hectares. 
 
For regional (grouped) data, this figure will be the same. 
 
Application date 
 
The application date should be explicit from field-collected data.  Dates may not always be 
available from growers for every application and the HAIR programmes must accommodate 
unknown treatment dates. 
 
For regional (grouped) data, the average of the earliest application date should be taken as the 
first date of application, or the average application date where the crop is only treated once.  
Where the number of applications is greater than one, subsequent application dates will be 
accommodated using the average application interval (see later).  In order to ensure the 
average first application date is weighted appropriately, within the grouping, the weighted 
average should be calculated as: 
 
� (field area treated * first application date1 to that field * raising factors)/ � (field area treated 
* raising factors)    
 
Active substance 
 
A standard list of actives, using the nomenclature of the Pesticide Manual, 10th edition, will be 
used for all usage data.  As joins between tables within the database are optimised using 
integer rather than character joins, a unique number will be assigned to each active (see 
Active number below).  CAS number is inappropriate as it is character-based, so the 
numbering system used within the UK pesticide usage and LIAISON® database will be taken 
as the standard and has been delivered to WP4. 
 
Active number 
 
The unique integer associating that active throughout the HAIR database (see Active 
substance above). 
 

                                                 
1 Where dates are referred to in calculations, it would be usual to use Julian date for calculations and convert 
back from a rounded average Julian date to provide an average calendar date.  Where crops are grown over two 
calendar years, for example sown autumn 2003 and harvested autumn 2004, it may be appropriate to begin with 
Julian date = 1 on 1/1/2003 continuing with Julian date = 366 on 1/1/2004 to Julian date = 731 on 31/12/2004 
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Method of application 
 
The method of application has importance for several indicators.  It does not need to be 
exhaustive with regard to the detail of the type of machinery used and need only cover 
categories such as: 
 
For worker exposure: 

· Vehicle ground boom 
· Vehicle air assisted broadcast < 400 L/ha 
· Vehicle air assisted broadcast > 400 L/ha 
· Hand held outdoors-downwards 
· Hand held outdoors-upwards 
· Hand held indoors 

 
For terrestrial indicator: 

· Seed treatment 
· Spray 
· Granule incorporated 
· Granule broadcast 

 
For aquatic indicator: 

· Vehicle ground boom 
· Vehicle air assisted  
· Not a spray 

 
For the Great Britain data sets supplied to this project, the following methods of application 
are recognised on arable crops: 
 
GB Granular broadcast 
GI Granular incorporated 
GS Vehicle ground boom 
SS Soil sterilant treatment 
ST Seed treatment 
 
The method of application should be explicit from field-collected data. 
   
For regional (grouped) data, the data are grouped by method of application as well as 
whatever other parameters are used for grouping, in this case region, crop, active substance,  
crop stage and buffer width. 
 
 
Formulation 
 
Product information is vital to derive the formulation (e.g. emulsifiable concentrate, wettable 
powder etc.) which is a required parameter in the worker indicator and may also be important 
in the consumer indicator.  As such, information on product will not be supplied. 
 
For regional (grouped) data, the percentage of the raised area treated with each of the 
following formulations within each group will be supplied: 
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· Dust 
· Emulsifiable concentrate 
· Wettable powder 
· Granular formulations 
· Other formulations (not one of the above) 

 
For field-colelcted data, each application will be entered as 100% treatment by one of the 
above methods. 
 
Application rate 
 
Application rate should be explicit from field-collected data.  As the data are to be delivered 
at the active level, the application rate is derived from the product application rate (as usually 
collected from the grower) multiplied by the concentration of that active in that product.  UK 
experience indicates that application rates for many pesticides, particularly fungicides, are 
often 50% or less of full label rate so care must be taken when working with sales data that 
full label rate is not automatically assumed, or the calculated areas treated could be less than 
half those in reality.  Where products contain more than one active substance in the 
formulation, one row of usage data should be produced for each active substance. 
 
For regional (grouped) data, application rate should be averaged over the region for that active 
substance, by whatever other parameters are used to classify the group.  For this exercise, the 
sample regional usage data will be supplied grouped by region, crop, active substance, 
method of application, crop stage and buffer width.  In order to ensure the average rate is 
weighted appropriately, within the grouping the weighted average should be calculated as: 
 
� (field area treated * active substance rate applied * raising factors)/ � (field area treated * 
raising factors)    
 
The rate of application must then be corrected for number of times treated, as this must be 
rounded to the nearest integer.  For example, if the average application rate is 0.78 kg/ha and 
the average number of applications is 2.3, the average rate of application must be adjusted to 
0.897 kg/ha to account for the rounding of the number of applications to 2. 
 
Thus: corrected application rate =  
 

(avg application rate)*(number of applications)/round(number of applications) 
 
Area treated 
 
The area treated should be explicit from field-collected data. 
 
For regional (grouped) data, the area treated should be summed over the region for that active 
substance, by whatever other parameters are used to classify the group.  For this exercise, the 
sample regional usage data will be supplied grouped by region, crop, active substance, 
method of application, crop stage and buffer width.  In order to ensure the area treated is 
weighted appropriately, within the grouping the weighted area should be calculated as: 
 
� (field area treated * raising factors)  
 

for each region/crop/active/method of application/crop stage combination    



 9 

Application volume 
 
The application volume is the volume of water applied per ha in which the pesticide was 
sprayed.  It should be explicit from field-collected data and is inappropriate for granular 
applied pesticides, injected soil sterilants, seed treatments etc. 
 
For regional (grouped) data, the application volume should be averaged over the region for 
that active substance, by whatever other parameters are used to classify the group.  For this 
exercise, the sample regional usage data will be supplied grouped by region, crop, active 
substance, method of application, crop stage and buffer width.  In order to ensure the 
application volume is weighted appropriately, within the grouping the weighted volume 
should be calculated as: 
 
� (field area treated * application volume * raising factors)/ � (field area treated * raising 
factors)    
 
Crop stage 
 
Ideally, crop stage should be recorded as a BBCH code.  However, UK data are not collected 
to this level of detail and crop stage is only recorded to the following categories: 
 

· Before planting or production                      
· At sowing, drilling or planting                    
· Pre-emergence                                      
· Field application (to the growing crop following emergence through to pre-harvest)                                 
· Before harvest                                     
· Barren strip (applications made to barren ground around field margins)                                       

 
The crop stage should be explicit from field-collected data.   
 
For regional (grouped) data, the data are grouped by crop stage as well as whatever other 
parameters are used for grouping, in this case region, crop, active substance, method of 
application and buffer width. 
 
It may be necessary to create a lookup table between date of application and BBHC growth 
stage where parameters such as whether the crop is flowering or not, which are required for 
the terrestrial indicator, may be derived.  There may also be a requirement to relate treatment 
date to a growth stage key to derive ground cover or leaf area index figures for penetration of 
pesticide to the soil (e.g. for the aquatic, soil micro-organism and ground water indicators) or 
for interception (e.g. for the consumer and re-entry worker indicators). 
 
Number of applications 
 
For field-collected data, the number of applications will always be one as each application is 
treated independently. 
 
For regional (grouped) data, the number of applications should be averaged over the region 
for that active substance, by whatever other parameters are used to classify the group.  For 
this exercise, the sample regional usage data will be supplied grouped by region, crop, active 
substance, method of application, crop stage and buffer width.  In order to ensure the average 
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number of applications is weighted appropriately, within the grouping the weighted average 
should be calculated as: 
 
� (field area treated * number of applications made to that field * raising factors)/ � (field area 
treated * raising factors)    
 
Number of applications should then be rounded to the nearest integer.  Remember to apply the 
correction factor to average rate of application to account for this rounding. 
 
Application interval 
 
For field-collected data, the application interval will be inappropriate for each row of data and 
will be calculated from the dates of application between multiple applications of the same 
active substance to any one field. 
 
For regional (grouped) data, the application interval should be calculated from the average of 
the raised mean treatment interval per field.  Mean treatment interval per field is calculated 
from the interval in days between the first and last application of an active substance divided 
by one less than the total number of applications made: 
 
Mean field application interval = (date of last application – date of first application)/(n-1) 
 
Where: n = number of applications made   
 
Mean application interval is calculated as: 
 
� (field area treated * mean field application interval * raising factors)/ � (field area treated * 
raising factors)    
 
Buffer width 
 
This is the width of buffer used for the application to the field, as the margin, in metres, used 
to separate the edge of spraying from the nearest water course.  Absence of any buffer zone 
will result in 0 entered in the column. 
 
For regional (grouped) data, the absence of presence of a buffer zone should be used as a 
parameter by which to group data.  For example, a particular active substance may have been 
applied in one region both with and without a buffer zone, in which case two rows of data 
shoulsd be presented, one giving the area treated and rate applied etc. with the buffer zone and 
one without the buffer zone. 
 
Mitigation  
 
This is the last column to be supplied in the database and is currently filled as 1, indicating no 
mitigation.  Where users have knowledge of specific mitigation factors which will lower 
impact, drift, exposure etc.  these can be factored in to this column as 1 – mitigation factor 
(where mitigation factor is a value between 0 and 1). 
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III. Implications for sales data 
 
In order for sales data to be converted into a meaningful data set to be useful within the HAIR 
project, each of the following parameters must be taken into consideration and a figure 
derived.   
 
Year 
 
This will be based on the year for which the sales data apply but some thought should be 
given to the level of carryover from year to year.  In any one year, some pesticide will come 
onto the market which was present and stored from the previous year’s sales.  Similarly, some 
of the current year’s sales will not be used and carry over to the next year.  It may be prudent 
to consider a rolling three-year mean as the best estimate of usage in any one year from sales 
in that year and the years before and after it. 
 
Region 
 
It may be possible to derive a regional breakdown from regional cropping patterns and 
regional expert knowledge of usage patterns on those crops.  It would be anticipated, 
however, that the level of data manipulation necessary would be too time consuming and 
costly to develop the sales data any further than at a national level.  For countries where there 
is little heterogeneity between regions in weather, cropping and pest, weed and disease 
pressure, national figures, once calculated, could be simply broken down pro-rata based on 
regional cropping statistics. 
 
Field identifier 
 
Not relevant for sales-derived usage data. 
 
Crop 
 
Fundamental to apportionment of sales data to usage on individual crops will be the country’s 
approval regulations, which will stipulate on which crops each pesticide has approval for use.  
This approach, of course, precludes any illegal use on non-approved crops which may well be 
occurring and would be picked up by appropriate usage surveys.   
 
Apportionment of sales of actives to individual crops should be approached in two ways.   

1. For pesticides whose use is restricted to certain crops, for example blight fungicides 
on potatoes, it will be appropriate to apportion all sales to use on that crop.   

2. However, where pesticides have a wide spectrum of crops on which their use is 
approved, expert knowledge will be required to give a meaningful estimate and it is 
recommended that the methodology of Gutsche & Rossberg (see Appendix 5). 

 
Area grown 
 
For national summaries of usage data, this will be the national census figure for each crop for 
the year in question. 
 
For regional data, this figure will the regional census area if available. 
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Application date 
 
An estimate, from expert opinion, of the average of the earliest application date should be 
taken as the first date of application, or the application date where the crop is only treated 
once.   
 
Active substance 
 
The list of active substances to be used are those classed as pesticides under EU legislation 
and known to be sold with a meaningful value from the sales statistics. 
 
Active number 
 
The unique integer associating that active throughout the HAIR database. 
 
Method of application 
 
The method of application has importance for several indicators and should be estimated by 
expert judgement from a knowledge of the crop, pesticides and methodology commonly used 
in that country.  It does not need to be exhaustive with regard to the detail of the type of 
machinery used and need only cover categories such as: 
 
For worker exposure: 

· Vehicle ground boom 
· Vehicle air assisted broadcast < 400 L/ha 
· Vehicle air assisted broadcast > 400 L/ha 
· Hand held outdoors-downwards 
· Hand held outdoors-upwards 
· Hand held indoors 

 
For terrestrial indicator: 

· Seed treatment 
· Spray 
· Granule incorporated 
· Granule broadcast 

 
For aquatic indicator: 

· Vehicle ground boom 
· Vehicle air assisted  
· Not a spray 

 
 
Formulation 
 
As sales data are likely to be available only at the active substance level, the formulations in 
which each pesticide is sold should be estimated and apportioned from a knowledge of the 
products approved and expert knowledge of what growers normally purchase and use. 
 
The following categories would be appropriate: 
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· Dust 
· Emulsifiable concentrate 
· Wettable powder 
· Granular formulations 
· Other formulations (not one of the above) 

 
Application rate 
 
While the application rate for any pesticide on a crop is stipulated on the label, based on the 
UK and German experience it would be inappropriate to assume the full label rate has been 
used in every case.  The suggested methodology of Gutsche and Rossberg assumes full label 
rate in the absence of other knowledge but expert knowledge of what rates farmers and 
growers commonly use should be accommodated in the methodology used to apportion usage, 
as otherwise significant error will occur in the dose rates and areas treated generated from 
them. 
 
In the absence of expert agronomic opinion, the full label rate should be used, or where more 
than one rate is recommended (for example varying with soil type or pest pressure), the 
average of those rates. 
 
Area treated 
 
Using the method of Gutsche & Rossberg, the area of a crop treated with an individual 
pesticide is calculated from the estimate of the percentage of crop requiring treatment for a 
given problem, the area grown and the number of times it requires treatment. 
 
Application volume 
 
The application volume is the volume of water applied per ha in which the pesticide was 
sprayed and should be derived from expert judgement of national farmer practice.  In the 
absence of this, the label recommended volumes should be used. 
 
Crop stage 
 
Expert judgement should, again, be used to determine at what stage crops are most likely to 
be treated with a particular pesticide, together with any over-riding label restrictions.  For 
example, pesticides approved only for use pre-mergence should be assumed to only be used in 
that way, because of the crop safety implications, unless it is known that common practice 
would not be to use the pesticide in that way. 
 
Number of applications 
 
The maximum label-recommended number of applications should be used as a default value 
and is recommended in the methodology of Gutsche and Rossberg but expert knowledge of 
local or national practice should over-ride this if appropriate.  For example, the maximum 
recommended number of applications of carbendazim to apples in the UK is 13 but most 
growers rarely apply more than two sprays in a season.  
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Application interval 
 
Where the number of applications (above) has been estimated to be greater than one, an 
indication of the application interval should be made.  If expert judgement is not available, the 
recommended interval from the product label should be used. 
 
Buffer width 
 
If the active substance is only allowed to be applied with a set buffer width on land adjacent 
to water courses, this can be added, in metres, with 0 as the default value in the absence of a 
buffer requirement. 
 
Mitigation 
 
If the active substance is known to be applied with a specific mitigation factor which lowers 
environmental impact in some way, this can be added, as a value between 0 and 1, with 1 as 
the default value in the absence any mitigation. 
 
 
In the absence of expertise in deriving surrogate usage data from sales data, it was decided at 
the Bonn meeting of the steering committee that the following parameters, as a minimum, 
should be available from sales data: 
 

1. Active substance 
2. Tonnage applied to crop X 
3. Crop X 
4. Dose rate used on crop X (kg or litres of active substance/ha) 
5. Area treated (= parameter 2/parameter 4) 
6. Area grown 
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IV. Appendix 1 
 

MRL 
crop 

number 
MRLcrop group Crop (as defined by MRL legislation) 

Hair 
application 

crop ID 
Hair application crop name Crop surveyed in UK 

278 Tree nuts (shelled or unshelled) Almonds                                                      1 Almonds                                                      - 

521 Pome fruit Apples                                                       2 Apples (culinary) Apples (culinary) 

521 Pome fruit Apples                                                       3 Apples (dessert) Apples (dessert) 

259 Stone fruit Apricots                                                     4 Apricots                                                     - 

1299 Stem vegetables Asparagus                                                    5 Asparagus                                                    Asparagus                                                   

1033 Fruiting vegetables Aubergines                                                   6 Aubergines (outdoor)                                                   - 

1033 Fruiting vegetables Aubergines                                                   7 Aubergines (protected)                                                   Aubergines (protected)                                                  

769 Miscellaneous fruit Avocados                                                     8 Avocados                                                     - 

770 Miscellaneous fruit Bananas                                                      9 Bananas                                                      - 

1288 Leaf vegetables and fresh herbs Beet leaves (chard)                                          10 Beet leaves (chard)                                          Beet leaves (chard)                                         

782 Root and tuber vegetables Beetroot                                                     11 Beetroot Beetroot 

262 Berries and small fruit Blackberries (other than wild)                               12 Blackberries Blackberries 

535 Berries and small fruit Currants (red, black & white)                                13 Blackcurrants Blackcurrants 

533 Berries and small fruit Bilberries (other than wild)                                 14 Blueberries Blueberries 

279 Tree nuts (shelled or unshelled) Brazil nuts                                                  15 Brazil nuts                                                  - 

1295 Legume vegetables Beans without pods                                           16 Broad beans Broad beans 

1042 Brassica vegetables Broccoli (including calabrese)                               17 Broccoli (including calabrese)                               Broccoli (including calabrese)                              

264 Brassica vegetables Brussels sprouts                                             18 Brussels sprouts                                             Brussels sprouts                                            

1796 Cereals Buckwheat                                                    19 Buckwheat                                                    - 

1300 Stem vegetables Cardoons                                                     20 Cardoons                                                     - 

783 Root and tuber vegetables Carrots                                                      21 Carrots Carrots 

280 Tree nuts (shelled or unshelled) Cashew nuts                                                  22 Cashew nuts                                                  - 

1896 Root and tuber vegetables Cassava                                                      23 Cassava                                                      - 

1043 Brassica vegetables Cauliflower                                                  24 Cauliflower                                                  Cauliflower                                                 

784 Root and tuber vegetables Celeriac                                                     25 Celeriac Celeriac 

1301 Stem vegetables Celery                                                       26 Celery (outdoor)                                                       Celery (outdoor)                                                      

1301 Stem vegetables Celery 27 Celery (protected) Celery (protected) 

267 Leaf vegetables and fresh herbs Celery leaves                                                28 Celery leaves                                                - 
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260 Stone fruit Cherries                                                     29 Cherries Cherries 

1291 Leaf vegetables and fresh herbs Chervil                                                      30 Chervil                                                      - 

281 Tree nuts (shelled or unshelled) Chestnuts                                                    31 Chestnuts                                                    - 

1290 Leaf vegetables and fresh herbs Witloof                                                      32 Chicory Chicory 

1804 Fruiting vegetables Chilli peppers                                               33 Chilli peppers                                               - 

1047 Brassica vegetables Chinese cabbage                                              34 Chinese cabbage (outdoor)                                              Chinese cabbage (outdoor)                                             

1047 Brassica vegetables Chinese cabbage                                              35 Chinese cabbage (protected)                                              Chinese cabbage (protected)                                             

1292 Leaf vegetables and fresh herbs Chives                                                       36 Chives                                                       Chives                                                      

513 Tree nuts (shelled or unshelled) Coconuts                                                     37 Coconuts                                                     - 

    38 Cotton - 

1552 Oilseeds Cotton seed                                                  39 Cotton seed                                                  - 

1037 Fruiting vegetables Courgettes                                                   40 Courgettes                                                   Courgettes                                                  

534 Berries and small fruit Cranberries (other than wild)                                41 Cranberries - 

1035 Fruiting vegetables Cucumbers                                                    42 Cucumbers (protected)                                                    Cucumbers (protected)                                                   

1538 Fungi Cultivated mushrooms                                         43 Cultivated mushrooms                                         Cultivated mushrooms                                        

1898 Spices Cumin seed                                                   44 Cumin seed                                                   - 

771 Miscellaneous fruit Dates                                                        45 Dates                                                        - 

265 Berries and small fruit Dewberries (other than wild)                                 46 Dewberries - 

1558 Cereals Wheat                                                        47 Durum wheat - 

1302 Stem vegetables Fennel                                                       48 Fennel (bulb)                                                    Fennel (bulb)                                                   

1540 Pulses Beans                                                        49 Field beans (fodder) Field beans (fodder) 

772 Miscellaneous fruit Figs                                                         50 Figs                                                         - 

    51 Flowers and ornamentals (outdoor) Flowers and ornamentals 
(outdoor) 

    52 Flowers and ornamentals (protected) Flowers and ornamentals 
(protected) 

    53 Fodder beet Fodder beet 

    54 Fodder rape Fodder rape 

    55 Fodder turnips Fodder turnips 

1294 Legume vegetables Beans with pods                                              56 French beans French beans 

1027 Bulb vegetables Garlic                                                       57 Garlic                                                       Garlic                                                      

1036 Fruiting vegetables Gherkins                                                     58 Gherkins                                                     - 

1303 Stem vegetables Globe artichokes                                             59 Globe artichokes                                             - 

536 Berries and small fruit Gooseberries (other than wild)                               60 Gooseberries Gooseberries 

271 Citrus fruit Grapefruit                                                   61 Grapefruit                                                   - 

    62 Grass less than 5 years old Grass less than 5 years old 
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    63 Hardy nursery stock Hardy nursery stock 

514 Tree nuts (shelled or unshelled) Hazelnuts                                                    64 Hazelnuts Hazelnuts 

1045 Brassica vegetables Head cabbage                                                 65 Head cabbage                                                 Head cabbage                                                

    66 Hemp - 

1910 Oilseeds Hemp seed                                                    67 Hemp seed                                                    - 

1557 Hops Hops (dried) including hop pellets & unconcentrated powder)  68 Hops Hops 

785 Root and tuber vegetables Horseradish                                                  69 Horseradish Horseradish 

530 Berries and small fruit Loganberries (other than wild)                               70 Hybridberries Hybridberries 

786 Root and tuber vegetables Jerusalem artichokes                                         71 Jerusalem artichokes                                         Jerusalem artichokes                                        

1900 Spices Juniper seed                                                 72 Juniper seed                                                 - 

1048 Brassica vegetables Kale (includes collards)                                     73 Kale (includes collards)                                     Kale (includes collards)                                    

773 Miscellaneous fruit Kiwi fruit                                                   74 Kiwi fruit                                                   - 

1281 Brassica vegetables Kohlrabi                                                     75 Kohlrabi                                                     Kohlrabi                                    

774 Miscellaneous fruit Kumquats                                                     76 Kumquats                                                     - 

1283 Leaf vegetables and fresh herbs Lambs lettuce                                                77 Lambs lettuce                                                Lambs lettuce                                               

1282 Leaf vegetables and fresh herbs Cress                                                        78 Land cress Land cress 

1914 Leaf vegetables and fresh herbs   Leaves and stems of brassica                                 79 Leaves and stems of brassica                                 Leaves and stems of brassica                                

1304 Stem vegetables Leeks                                                        80 Leeks                                                        Leeks                                                       

272 Citrus fruit Lemons                                                       81 Lemons                                                       - 

1541 Pulses Lentils                                                      82 Lentils                                                      - 

1284 Leaf vegetables and fresh herbs Lettuce                                                      83 Lettuce (outdoor)                                                      Lettuce (outdoor)                                                     

1284 Leaf vegetables Lettuce                                                      84 Lettuce (protected)                                                     Lettuce (protected)                                                    

273 Citrus fruit Limes                                                        85 Limes                                                        - 

1544 Oilseeds Linseed                                                      86 Linseed                                                      Linseed                                             

775 Miscellaneous fruit Litchis                                                      87 Litchis                                                      - 

1912 Pulses Lupins                                                       88 Lupins                                                       - 

515 Tree nuts (shelled or unshelled) Macadamia nuts                                               89 Macadamia nuts                                               - 

    90 Maize (fodder) Maize (fodder) 

1795 Cereals Maize                                                        91 Maize (grain) - 

274 Citrus fruit Mandarins (inc clementines & similar hybrids)                92 Mandarins (inc clementines & similar hybrids)                - 

1296 Legume vegetables Peas with pods                                               93 Mange toute Mange toute 

776 Miscellaneous fruit Mangoes                                                      94 Mangoes                                                      - 

    95 Mangolds Mangolds 

   96 Medicinal and culinary plants Medicinal and culinary plants 
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1038 Fruiting vegetables Melons                                                       97 Melons                                                       - 

1797 Cereals Millet                                                       98 Millet                                                       - 

1551 Oilseeds Mustard seed                                                 99 Mustard seed                                                 - 

1902 Spices Nutmeg                                                       100 Nutmeg                                                       - 

1793 Cereals Oats                                                         101 Oats                                                         Oats                                                        

1549 Oilseeds Rape seed                                                    102 Oilseed rape Oilseed rape 

1915 Fruiting vegetables Okra                                                         103 Okra                                                         - 

1806 Miscellaneous fruit Olives (oil extract)                                         104 Olives (oil extract)                                         - 

777 Miscellaneous fruit Olives (table consumption)                                   105 Olives (table consumption)                                   - 

1028 Bulb vegetables Onions                                                       106 Onions (harvested dry) Onions (harvested dry) 

275 Citrus fruit Oranges                                                      107 Oranges                                                      - 

1030 Bulb vegetables Other bulb vegetables                                        108 Other bulb vegetables                                        - 

532 Berries and small fruit Other cane fruit                                             109 Other cane fruit                                             - 

1799 Cereals Other cereals                                                110 Other cereals                                                - 

277 Citrus fruit Other citrus fruits                                          111 Other citrus fruits                                          - 

257 Fruiting vegetables Other cucurbits-edible peel                                  112 Other cucurbits-edible peel                                  - 

258 Fruiting vegetables Other cucurbits-inedible peel                                113 Other cucurbits-inedible peel                                - 

1044 Brassica vegetables Other flowering brassicas                                    114 Other flowering brassicas                                    - 

    115 Other fodder crops Other fodder crops 

1046 Brassica vegetables Other head brassicas                                         116 Other head brassicas                                         - 

268 Leaf vegetables and fresh herbs Other herbs                                                  117 Other herbs                                                  Other herbs                                                 

    118 Other industrial plants - 

1049 Brassica vegetables Other leafy brassicas                                        119 Other leafy brassicas                                        Other leafy brassicas                                       

1298 Legume vegetables Other legume vegetables                                      120 Other legume vegetables                                      - 

1286 Leaf vegetables and fresh herbs Other lettuce-like leaf vegetables                           121 Other lettuce-like leaf vegetables                           - 

781 Miscellaneous fruit Other miscellaneous fruit                                    122 Other miscellaneous fruit                                    - 

1553 Oilseeds Other oilseeds                                               123 Other oilseeds                                               - 

524 Pome fruit Other pome fruit                                             124 Other pome fruit                                             - 

1543 Pulses Other pulses                                                 125 Other pulses                                                 - 

1026 Root and tuber vegetables Other root & tuber vegetables                                126 Other root & tuber vegetables                                - 

537 Berries and small fruit Other small fruit & berries (other than wild)                127 Other small fruit & berries (other than wild)                - 

1034 Fruiting vegetables Other solanacea                                              128 Other solanacea                                              - 

1908 Spices Other spices                                                 129 Other spices                                                 - 

270 Leaf vegetables and fresh herbs Other spinach-like leaf vegetables                           130 Other spinach-like leaf vegetables                           - 

1537 Stem vegetables Other stem vegetables                                        131 Other stem vegetables                                        - 
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261 Stone fruit Other stone fruit                                            132 Other stone fruit                                            - 

520 Tree nuts (shelled or unshelled) Other tree nuts                                              133 Other tree nuts                                              - 

1805 Miscellaneous fruit Papaya                                                       134 Papaya                                                       - 

1293 Leaf vegetables and fresh herbs Parsley                                                      135 Parsley                                                      Parsley                                                     

788 Root and tuber vegetables Parsley root                                                 136 Parsley root                                                 Parsley root                               

787 Root and tuber vegetables Parsnips                                                     137 Parsnips                                                     Parsnips                                                    

778 Miscellaneous fruit Passion fruit                                                138 Passion fruit                                                - 

525 Stone fruit Peaches (incl nectarines & similar hybrids)                  139 Peaches (incl nectarines & similar hybrids)                  - 

1545 Oilseeds Peanuts                                                      140 Peanuts                                                      - 

522 Pome fruit Pears                                                        141 Pears Pears 

1542 Pulses Peas                                                         142 Peas (fodder)                                                         Peas (fodder)                                                        

1297 Legume vegetables Peas without pods                                            143 Peas (vining) Peas (vining) 

516 Tree nuts (shelled or unshelled) Pecans                                                       144 Pecans                                                       - 

1904 Spices Pepper, black and white                                      145 Pepper, black and white                                      - 

1032 Fruiting vegetables Peppers                                                      146 Peppers (outdoor)                                                   - 

1032 Fruiting vegetables Peppers                                                      147 Peppers (protected) Peppers (protected) 

    148 Permanent grassland Permanent grassland 

517 Tree nuts (shelled or unshelled) Pine nuts                                                    149 Pine nuts                                                    - 

779 Miscellaneous fruit Pineapples                                                   150 Pineapples                                                   - 

518 Tree nuts (shelled or unshelled) Pistachios                                                   151 Pistachios                                                   - 

526 Stone fruit Plums                                                        152 Plums Plums 

780 Miscellaneous fruit Pomegranates                                                 153 Pomegranates                                                 - 

276 Citrus fruit Pomelos                                                      154 Pomelos                                                      - 

1546 Oilseeds Poppy seed                                                   155 Poppy seed                                                   - 

   156 Potatoes seed Potatoes seed 

1555 Potatoes Ware potatoes                                                157 Potatoes ware Potatoes ware 

523 Pome fruit Quinces                                                      158 Quinces Quinces 

789 Root and tuber vegetables Radishes                                                     159 Radishes                                                     Radishes                                                    

531 Berries and small fruit Raspberries (other than wild)                                160 Raspberries (outdoor) Raspberries (outdoor) 

531 Berries and small fruit Raspberries (other than wild)                                161 Raspberries (protected) Raspberries (protected) 

535 Berries and small fruit Currants (red, black & white)                                162 Red & white currants Red & white currants 

1305 Stem vegetables Rhubarb                                                      163 Rhubarb                                                      Rhubarb                                    

1798 Cereals Rice                                                         164 Rice                                                         - 

1913 Leaf vegetables and fresh herbs   Ruccola                                                      165 Rocket Rocket 

   166 Rough grazing Rough grazing 
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1294 Legume vegetables Beans with pods                                              167 Runner beans Runner beans 

1559 Cereals Rye                                                          168 Rye                                                          Rye                                                         

790 Root and tuber vegetables Salsify                                                      169 Salsify                                                      - 

1285 Leaf vegetables and fresh herbs Scarole (broad-leaf endive)                                  170 Scarole (broad-leaf endive)                                  Scarole (broad-leaf endive)                                 

1547 Oilseeds Sesame seed                                                  171 Sesame seed                                                  - 

   172 Set aside Set aside 

1029 Bulb vegetables Shallots                                                     173 Shallots                                                     Shallots                                                    

1561 Cereals Sorghum                                                      174 Sorghum                                                      - 

1550 Oilseeds Soya bean                                                    175 Soya beans - 

1287 Leaf vegetables and fresh herbs Spinach                                                      176 Spinach                                                      Spinach                                                     

1560 Cereals Barley                                                       177 Spring barley Spring barley 

266 Bulb vegetables Spring onions                                                178 Spring onions                                                Spring onions                                               

1558 Cereals Wheat                                                        179 Spring wheat - 

1039 Fruiting vegetables Squashes                                                     180 Squashes                                                     Squashes                                                    

529 Berries and small fruit Strawberries (other than wild)                               181 Strawberries (outdoor) Strawberries (outdoor) 

529 Berries and small fruit Strawberries (other than wild)                               182 Strawberries (protected) Strawberries (protected) 

1026 Root and tuber vegetables Other root & tuber vegetables                                183 Sugar beet Sugar beet 

1548 Oilseeds Sunflower seed                                               184 Sunflowers - 

792 Root and tuber vegetables Swedes                                                       185 Swedes                                                       Swedes                                                      

791 Root and tuber vegetables Sweet potatoes                                               186 Sweet potatoes                                               - 

1041 Fruiting vegetables Sweetcorn                                                    187 Sweetcorn                                                    Sweetcorn                                                   

527 Berries and small fruit Table grapes                                                 188 Table grapes                                                 - 

1556 Tea Tea (dried lvs & stalks, fermented or otherwise, C. sinesis) 189 Tea (dried lvs & stalks, fermented or otherwise, C. sinesis) - 

    190 Tobacco - 

1031 Fruiting vegetables Tomatoes                                                     191 Tomatoes  (protected)                                                    Tomatoes  (protected)                                 

1031 Fruiting vegetables Tomatoes                                                     192 Tomatoes (outdoor)                                                  - 

1794 Cereals Triticale                                                    193 Triticale                                                    Triticale                                                   

793 Root and tuber vegetables Turnips                                                      194 Turnips                                                      Turnips                                                     

1906 Spices Vanilla pods                                                 195 Vanilla pods                                                 - 

519 Tree nuts (shelled or unshelled) Walnuts                                                      196 Walnuts                                                      - 

1289 Leaf vegetables and fresh herbs Watercress                                                   197 Watercress                                                   Watercress                                                  

1040 Fruiting vegetables Watermelons                                                  198 Watermelons                                                  - 

263 Berries and small fruit Wild berries & wild fruit                                    199 Wild berries & wild fruit                                    - 

1539 Fungi Wild mushrooms                                               200 Wild mushrooms                                               - 
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528 Berries and small fruit Wine grapes                                                  201 Wine grapes Wine grapes 

1560 Cereals Barley                                                       202 Winter barley Winter barley 

1558 Cereals Wheat                                                        203 Winter wheat Winter wheat 

1025 Root and tuber vegetables Yams                                                         204 Yams                                                         - 

1554 Potatoes Early potatoes                                                 
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V. Appendix 2 

 

A proposal for estimating the quantity of pesticide  active ingredients applied by crop based on 

national sales data 

 

Volkmar Gutsche und Dietmar Rossberg, Institute for Technology Assessment in Plant Protection, 

BBA, Germany 

 

Often the only quantitative information available on the actual use of pesticides is national-level data 

on the quantity of each pesticide sold.  The method described below can be used to estimate the 

proportion of the total volume of each active ingredient applied to each crop or group of crops. 

 

1. Method  

 

Input data  

 

The method uses the following input data:  

- A list of all approved pesticide active ingredients including their authorized application sites, 

use patterns, and conditions.  In Germany this would be the “Register of Authorized Plant 

Protection Products“ edited by the Federal Biological Research Centre for Agriculture and 

Forestry,  

- National-level data on annual volume sold for each active ingredient, 

- National-level data showing the area under cultivation for each major crop, and 

- Data on the probability of infestation that requires a treatment of each major pest (optional). 

 

Step 1: Classification of application sites 

 

The approach to classification will depend on the purpose of the analysis and on the structure of 

agriculture in the country being studied. The purpose will determine the appropriate level of detail in 

classification of crops–i.e., the number of classes; conditions in each country will determine what 

groupings of crops are appropriate.  A first, rough classification in Germany  might distinguish field 

crops, grasslands, vegetables, fruits, vines, and hops.  At the next finer level the field crops might be 

subdivided into cereal grains, root crops, oil seeds, feed and forage crops, etc..  Table 1 provides an 

example of such a classification, and shows in the last column the scheme used by the German model 

SYNOPS. 
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Step 2: Determination of use patterns for each acti ve ingredient 

 

Approved use patterns are defined by the terms of registration of each pesticide.  For simplicity,  the 

method assumes application to each crop at the maximum permissible rate, with the maximum 

permissible number of applications per season.   If they are available, historical data on the likelihood 

of pest infestation can be used to refine the estimate of theoretical maximum volume applied to each 

crop resulting from these assumptions.  Examples based on the application patterns of fenpropimorph 

and of mecoprop-P are shown in Table 2. 

 

Step 3: Estimating the quantity of each active ingr edient applied to each crop 

 

We define: 

 

SQ = quantity of the active ingredient sold per year  

Ai = total area in hectares planted to crop of application i   

Ri = maximum permissible dose rate of the active ingredient of application i [g/ha] 

Pi = probability of application i  (0 < Pi < 1) 

n = maximum number of permissible applications of the active ingredient to all crops 

m = maximum number of permissible applications of the active ingredient to crop (m < n) 

 

 

First we calculate the quantity of the active ingredient theoretically necessary for all permissible  

applications to each crop.  We name this quantity Qcrop and obtain 

 
             m 
Qcrop = S (Ai * Ri * Pi) 
           i =1 

 
Second we calculate the quantity of the active ingredient theoretically necessary for all 
 
permissible applications to all crops.  We name this quantity  Qall and obtain 
 

           n 
Qall  = S (Ai * Ri * Pi) 
          i =1 

 

Incomplete knowledge of application probability can be addressed by assigning the same probability  

(= 1) to all applications, or alternatively assigning a probability of 1 only to those uses with unknown 

probabilities.  Either way some precision would be lost in the calculation. 

 

Third we calculate for each crop the proportion of the crop-specific theoretical maximum quantity of 

use to the total theoretical maximum quantity of use, assuming that the ingredient for all applications is 

used with the same preference by the farmer: 
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 Scrop = Qcrop / Qall 

 

Finally, we apply this ratio to the total volume of the ingredient sold to estimate the quantity of the 

ingredient Quse used on each crop: 

 Quse = Scrop * SQ. 

 

Table 3 provides some examples of these calculations. 

 

2. Discussion  

 

The proposed method can be used to estimate the quantity of a particular active ingredient applied to 

a particular crop (or crop class.)  By applying it to all active ingredients approved for any particular use 

It can also be used to estimate quantities of all approved pesticides applied to any single crop.  The 

method can also be applied selectively to estimate quantities of only high-volume active ingredients 

used on only the most important crops. So a ranking of the most sold chemicals will be possible. 

 

The method has some limitations: 

The quantity of an active ingredient sold per year is only a rough approximation of the quantity applied.  

Differences can arise because pesticides can be stored, may be imported or exported by farmers, or 

can be used for applications not considered in the model (e.g. forestry,  stored food and feed 

treatments, seed treatments, or non-agricultural uses.) 

The probability of application of any particular active ingredient to any particular crop depends strictly 

on the levels of pest infestation in a particular year, which depends in turn  mainly on weather 

conditions.  This probability could differ markedly from one year to the next. 

The assumption, that the ingredients for all applications are used with the same preference, is 

arbitrarily and have not to agree with the practical reality. 

The model may exaggerate actual use rates by assuming treatments are always at maximum dose 

and with maximum numbers of repeat applications.  German farmers, for example, often apply 

pesticides effectively at less than the maximum authorized rate.  But since these assumptions are 

used to estimate a proportional share of the total for each crop, the distortion they introduce should be 

distributed evenly across all crops for each pesticide. 

All these limitations could, in principle, be addressed by considering additional data.  But since this 

method requires so little input data, in spite of its limitations we think it is useful when little data is 

available.  

A check of the plausibility of the estimates can be made by calculating  the treated area of a certain 

crop against  a certain pest in two different ways and comparing the calculated values: 

 

First way: 
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We calculate the area of a crop potentially treated for a specific pest based on : 

A(crop)  - cultivated area of the crop, and 

P(crop,pest) - application probability that requires a treatment derived from history of pest 

infestation of that crop. 

We name  this area  Aptr  (crop, pest) and obtain 
 Aptr (crop, pest) = ( A(crop) * P(crop,pest)) 

 

In case of repeated application against a pest in a crop,  P(crop,pest) is calculated as the sum of the 

single application probabilities. 

 

Second way: 

We calculate the area of the same crop treated for the same pest according to the estimated applied 

quantities of all ingredients approved for that site and pest. The number of all ingredients approved for 

the site and pest is named k. 

 

The potential application quantity of ingredient j in a crop against a certain pest is calculated by 

 Qj (crop, pest) = Aptr (crop, pest) * Rj (crop, pest)  

where Rj (crop, pest) is the authorized maximum dose rate of ingredient j for that site and pest 

combination. 

 
The estimated use of the ingredient j in a crop against a certain pest on base of its sale date SQj is 
given by: 
 Quse,j (crop, pest) = (Qj (crop, pest) * SQj) / Qall, j 

 

Finally we determine the cultivated area (Aetr (crop, pest)) of the considered crop which is treated for 

the considered pest according to the estimated applied quantities. 
                        k 
Aetr (crop, pest)  = �  (Quse. j (crop, pest) / Rj (crop, pest)) 
                      j =1 
 
 
Comparison: 

If ( ½Aetr - Aptr½ < 0,1 *  Aptr) then the estimated quantities may be regarded as confident. 
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 Table 1  

Classification of the application fields of plant protection agents in Germany 

 

crops area under cultivation (rounded; 1996) [hectare x 1000] 
cereals 6700 
* winter wheat 2250 
* winter barley 1410 
* rye 810 
* spring barley 800 
* triticale 410 
* maize (corn) 370 
* oats 300 
* others 50 
root crop 870 
* sugar beet 515 
* potatoes 335 
* others 20 
oil seeds 855 
* rape 850 
* others 5 
feeding crops 1820 
* silage maize 1330 
* clover 230 
* grasses 220 
* others 40 
grassland 3640 3640 
vegetables 80 
* cabbage 13 
* cauliflower 6 
* onions 7 
* carrots 8 
* others 46 
fruits 80 
* apples 65 
* others 15 
hop 22 22 
vine 105 105 
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Table 2 

Application pattern of selected active ingredients (in Germany, 1996) 

 

Fenpropimorph 

 

crop development 

stage of crop 

[BBCH-code] 

pest Application rate 

(average, [g/ha]) 

application 

probability [%] 

winter wheat 37 powdery mildew 750 50 

winter wheat 55 powdery mildew and/or 

brown rust 

750 30 

winter barley 47 powdery mildew and/or 

dwarf leaf rust and/or 

Rhynchosporium secalis 

750 60 

spring barley 37 powdery mildew 750 20 

rye 47 powdery mildew 750 10 

 

Mecoprop-P 

 

crop development 

stage of crop 

[BBCH-code] 

pest Application rate 

(average, [g/ha]) 

application 

probability [%] 

winter wheat 23 dicotyledonous weeds 1200 100 

winter barley 29 dicotyledonous weeds 1200 45 

rye 23 dicotyledonous weeds 1200 50 

spring barley 23 dicotyledonous weeds 1200 100 

oats 23 dicotyledonous weeds 1200 100 

grassland  chickweed 1800 ? 

vine 11 dicotyledonous weeds 1200 35 

vine 69 dicotyledonous weeds 1200 35 
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Table 3  Examples for calculation of Q  use 

 

Example 1 

 

Question: How many tons of fenpropimorph were applied in cereals in Germany in 1996 ? 

Answer: Because all applications of fenpropimorph are only authorized for cereal crops, the whole sold 

quantity of this year was applied in cereals. 

 

Example 2 

 

Question: How many tons of fenpropimorph were applied in winter barley in Germany in 1996 ? 

Calculation: 

Qall = (2250000 * 750 * 0,5) + (2250000 * 750 * 0,3) + 

 (1410000 * 750 * 0,6) + (800000 * 750 * 0,2) + 

 (810000 * 750 * 0,1) = 2165250000 

Qcrop = (1410000 * 750 * 0,6) = 63450000 

Scrop = 0,29 

Answer: 29 % of the sold quantity of fenpropimorph was applied in winter barley. 

 

Example 3 

 

Question: How many tons of mecoprop-P were applied in vine in Germany in 1996 ? 

Calculation: (with assumption: application probability in grassland = 100 %) 

Qall = (2250000 * 1200) + (1410000 * 1200 * 0,45) + 

 (810000 * 1200 * 0,5) + (80000 * 1200) + 

 (300000 * 1200) + (3640000 * 1800) + 

 (105000 * 1200 * 0,35 * 2) = 1190760000 

Qcrop = 2 * (105000 * 1200 * 0,35) = 88200000 

Scrop = 0,0075 

Answer: 0,75 % of the sold quantity of mecoprop-P was applied in vine. 

 


