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SUMMARY

This report presents information from a survey of pesticide usage on hardy nursery stock crops in
Scotland, covering the 12 month period October 2000 to September 2001. Data were collected
during visits to 29 holdings, representing 54% of the total area of hardy nursery crops grown in
Scotland. The data have been raised to give estimates of national pesticide usage.

Compared with the previous survey in 1997, the total area of hardy nursery crops had increased by
12% to 381 hectares.

Overall usage of pesticides, as measured by the area treated with active ingredients, increased by
55%, compared with 1997.

Overall insecticide usage remained relatively low, and the area treated with active ingredients fell
by 11% compared with the previous survey. The principal insecticide was chlorpyrifos which was
applied mainly to ornamental trees, other nursery stock and shrubs.

Fungicide usage increased dramatically, in particular when measured by weight applied. Sulphur,
applied only to ornamental trees, and myclobutanil, mainly to roses, were the main fungicides
used.

The area treated with herbicides doubled compared with data recorded in 1997. Glyphosate and
paraquat were again the most popular herbicides.
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INTRODUCTION

This was the fifth survey of pesticide usage on hardy nursery stock crops. The previous four were
in 1976, 1981, 1993 and 1997'*. Crops surveyed included fruit stocks, roses and rose stocks,
ornamental trees and shrubs, and other nursery stocks comprising herbaceous plants and heathers.
This was the first survey where ornamental trees and shrubs were recorded separately in the
Agricultural Census.

In line with recent publications, tables containing reasons for the use of pesticides are no longer
published, as only a proportion of reasons given by users specifically identified pests, weeds or
diseases. Where appropriate, reasons for use are provided in the text.

DEFINITIONS AND NOTES

Basic area (or basic hectares) is the planted area of crop which was treated with a given pesticide,
irrespective of the number of times it was applied to that area. Basic areas are not presented
anywhere in the report, but their values are used to calculate the percentage of crop treated with a
given pesticide or pesticide group.

Area treated (or treated hectares) is the basic area of a crop treated with a given pesticide
multiplied by the number of treatments that area received.

Although most of the crops were field-grown, small areas were grown in containers. It was not
possible to calculate the proportion of these crops treated with individual pesticides or pesticide
groups as the continuous throughput of plants does not allow accurate estimation of the
appropriate data. In this report therefore, where the proportions treated with individual pesticides
or pesticide groups are recorded, they refer solely to field-grown crops.

The reasons reported in the text for the uses of pesticides are those given by growers and may
sometimes be inappropriate.

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

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

Data from the 1997 survey are provided for comparison purposes in some of the tables, although it
should be borne in mind that there may be minor differences in the range of crops surveyed,
together with changes in areas of each of the crops grown.
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METHOD

Using the 2001 Agricultural Census’, a sample was drawn representing the whole of Scotland and
was selected from holdings growing any of the hardy nursery stock crops.

The country was divided into 11 land-use regions (Fig 1°). Holdings were grouped by land-use
region and stratified by size group (based on the total area of hardy nursery stock crops grown on
the holding). Sampling fractions within size groups were based on the areas of the relevant crops
grown rather than number of holdings, so that smaller size groups would not dominate the sample.
Slight adjustments were made to the numbers of holdings sampled in each of the size groups to
improve the precision of the component of estimates from the smaller size groups. Corresponding
reductions were made in the number of holdings sampled from the largest size group, which
would otherwise have been almost totally enumerated.

Information on pesticide usage was collected by personal interview. The survey period was the 12
months from October 2000 to September 2001. Total areas of crops surveyed, together with the
number of holdings visited are presented in Table 2. A more detailed breakdown involving the
land-use regions and size-groups cannot be published in this report as, in many instances, fewer
than 5 holdings are involved.

For all crops, sample data were raised to give estimates of national pesticide usage using raising
factors. These were based on the areas growing hardy nursery crops in the 2001 Agricultural
Census’ within regions and size groups. Land-use regions Highlands & Islands, Caithness &
Orkney, Moray Firth and Aberdeen were amalgamated (Northern Scotland), as were regions
Angus and East Fife (East Central), and regions Lothian, Tweed Valley, Southern Uplands and
Solway (South Scotland). Adjustments were made for each crop within each region by applying
the raising factors to the sample area of each crop grown and comparing this with the area from
the 2001 Agricultural Census. A second adjustment was made for crops where no holdings were
sampled in one or more regions. In order to prevent disclosure of information about individual
holdings where there are fewer than 5 in any sampling unit, raising factors are not published in
this report.
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FRUIT STOCKS

The area of fruit stocks totalled 32.8 hectares in 2001, a 5% increase since the previous survey. It
was estimated that nearly all of this category was raspberry spawn, whilst the remaining small
area was made up of a mixture of soft and top fruits, mainly in containers.

Insecticides (Tables 4 & 7)
Seventy-four percent of fruit stocks were treated with insecticide, compared with 87% in 1997.
Pirimicarb was the principal insecticide used, applied to 72 hectares of raspberry spawn, for aphid
control. The only other insecticide recorded, chlorpyrifos, was applied as granules to small areas
of container-grown stock. Demeton-S-methyl, an active subject to a phased revocation following
the UK anticholinesterase review, had been the most commonly used insecticide in 1997, was not
recorded in the present survey.

Fungicides (Tables 5 &8)
The proportion of the crop treated with fungicide was 74%, somewhat higher than the 56%
recorded in 1997. The only fungicides recorded were dichlofluanid and triadimefon, for the
control of Botrytis and mildew respectively, each applied to 72 hectares. Bupirimate, which had
been the most commonly used fungicide in the previous survey, was not recorded in 2001.

Herbicides (Tables 6 & 9)

Nearly all (99%) of the crop area was treated with herbicide, similar to that recorded in 1997. The
principal herbicide used in 2001 was bromacil, applied to 32 hectares, 99% of the area of fruit
stocks, for general weed control. The mixed formulation containing diquat/paraquat, and
napropamide were also widely used.

4 Pesticide Usage on Hardy Nursery Stock 2001



ROSES AND ROSE STOCKS

The area of roses grown in 2001 was 43.2 hectares, an 83% increase on the area grown in 1997. It
was estimated that nearly all the crops were field-grown, with only very small areas in containers.

Insecticides (Tables4 & 7)
The proportion of the crop area treated with insecticide was 96%, considerably higher than the
50% recorded in the previous survey. Nearly all insecticide usage was for aphid control.

Dimethoate was the principal insecticide used, and was applied to 77 hectares, 90% of the crop
area. Pirimicarb, which had been the main insecticide in 1997, was applied to only 6% of the crop
area in the present survey.

Fungicides and soil sterilants (Tables 5 &8
As in the previous survey, nearly all the crop received a fungicide. Reasons for use of fungicides
were for the control of mildew, black spot and rust.

Myclobutanil was again the most commonly used fungicide, applied to 161 hectares, 97% of the
crop area, followed by the mixed formulation, bupirimate/triforine to 77 hectares, (90%).

The soil sterilant dazomet was used on very small areas of the crop. No soil sterilants had been
recorded in the previous survey.

Herbicides (Tables6 & 9)
As in the previous survey, the entire crop was treated with herbicide. Lenacil was the most
commonly used herbicide, and was applied to 39 hectares, 90% of the area of the crop. Neither
atrazine nor metazachlor, which had been the principal herbicides in 1997, was recorded in the
present survey.
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SHRUBS

The area of shrubs was 52.6 hectares in 2001, and it was the first time that this category had been
recorded separately in the Agricultural Census. In previous years, shrubs had been amalgamated
with ornamental trees. For this reason, comparisons of pesticide usage data with the previous
survey are not possible. Most (80%) of the crop was container-grown, and due to multiple
cropping, the total area of shrubs grown was estimated to be 55.4 hectares.

Insecticides/acaricides and molluscicides (Tables4 & 7))
A total of 31 hectares were treated with insecticides/acaricides. Chlorpyrifos, applied as granules
to 16 hectares, for vine weevil control and cypermethrin to 9 hectares, against aphids, were the
most widely used insecticides.

The molluscicides, methiocarb and metaldehyde, applied to 20 hectares and 8 hectares
respectively, were used for slug control.

Fungicides and soil sterilants (Tables 5 & 8)

The total area treated with fungicide active ingredients was 77 hectares. By far the most
commonly used fungicide was chlorothalonil, applied to 39 hectares. Apart from disease
precaution, the only other specified reason for use of fungicides was for liverwort control.

The soil sterilant, dazomet, was used on a very small area.

Herbicides (Tables 6 & 9)

The total area treated with herbicide active ingredients was 137 hectares. Glyphosate and
paraquat, applied to 44 and 39 hectares respectively, were the most popular recorded.
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ORNAMENTAL TREES

Ornamental trees remain the main category of hardy nursery stocks in Scotland. The area grown
in 2001 was 209.5 hectares. It was estimated that almost 90% of the crop was field grown.

Because of multiple cropping of some of the container-grown stocks, the total estimated area was
211.3 hectares. Comparisons with previous surveys are not possible as the crop had been
amalgamated with shrubs in the Agricultural Census.

Insecticides and molluscicides (Tables 4 & 7)

The proportion of crop receiving insecticides was 22%, and the main reasons for their use were
for aphid and cutworm control.

Chlorpyrifos, applied to 62 hectares, amounting to 19% of the field-grown crop for the control of
aphids and caterpillars, was by far the most popular insecticide used.

Methiocarb was applied to 26 hectares of container-grown crops for slug control. In 1997, no
molluscicides had been recorded.

The proportion of crop treated with fungicide was 21%, mainly against mildew and rust.

Sulphur, applied to 219 hectares of container-grown crops was the principal fungicide recorded.
Bupirimate, alone and in mixed formulation with triforine, was also widely used, applied to 68
hectares.

The soil sterilant, dazomet, was used on 1 hectare of the crop, similar to usage recorded in 1997.

Herbicides (Tables 6 & 9)

Eighty-six percent of field-grown ornamental trees were treated with herbicide, mostly for general
weed control.

Glyphosate was by far the most commonly used herbicide, and was applied to 254 hectares, 61%
of the crop. Paraquat, alone and in mixed formulation with diquat, was also widely used, applied
to 100 hectares.
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OTHER NURSERY STOCK

The area of this category comprising herbaceous plants and heathers was 42.9 hectares, of which
nearly all were grown in containers. It is estimated that due to multiple cropping, the total area of
crops was 102.1 hectares, more than double the Census area.

Insecticides/acaricides and molluscicides (Tables 4 &7)
A total of 57 hectares was treated with insecticides/acaricides, all applied to the container grown
stock. Chlorpyrifos, applied to 34 hectares for vine weevil control, and imidacloprid to 10
hectares for vine weevil and sciarid fly control were the most widely used insecticides. In 1997
only very small areas had been treated with insecticides.

Metaldehyde was applied to 13 hectares for slug control. In the previous survey, both
metaldehyde and methiocarb had been used on small areas.

Fungicides (Tables 5 &8)
A total of 22 hectares of crop area was treated with fungicides for a variety of reasons including
mildew and liverwort control. Chlorothalonil, applied to 9 hectares was the most commonly used
fungicide, whilst a number of other fungicides were used on smaller areas. In 1997, the only
fungicide recorded was iprodione which had been used on less than 1 hectare.

Herbicides and growth regulators (Tables6 &9)
A total of 85 hectares was treated with herbicides, considerably greater than in 1997, when less
than 1 hectare had been treated. Oxadiazon was the principal herbicide, applied to 34 hectares.
Glyphosate and paraquat, applied to 19 hectares and 15 hectares respectively, were also widely
used.

The growth regulator daminozide was used on 2 hectares in 2001. No growth regulators had been
recorded in the previous survey.
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COMPARISON WITH PREVIOUS SURVEYS

The total area assigned to hardy nursery stocks grown in 2001 was 381 hectares, a 12% increase
compared with the previous survey in 1997. All categories of stocks showed small increases.

Comparisons in the usage of pesticides in terms of weight and spray hectares of active ingredients
applied between the current and previous two surveys are presented in Table 15.

The total spray area of all pesticide active ingredients increased by 55%, compared with 1997,
much higher than the 12% rise in area grown, whilst the total weight of pesticides applied
increased almost 3-fold, due to the large increase in the weight of fungicides.

Usage of insecticides remained low in relation to that of fungicides and herbicides. Although the
treated hectares of insecticide active ingredients fell by 11% compared with 1997, the weight
applied increased more than 3-fold, due in the main to the decrease in use of pyrethroids and the
increase of organophosphates which are applied at higher dosage rates. The principal insecticide
recorded was the organophosphate chlorpyrifos, which replaced the pyrethroid, deltamethrin.
There was a significant increase in molluscicide usage which had been very low in the previous
two surveys.

There was a dramatic increase in fungicides, which increased more than 3-fold when measured by
hectares treated with active ingredients, and more than 18-fold by weight, compared with that
recorded in 1997. This apparent discrepancy is due to the fact that the principal fungicide
employed was sulphur, which is applied at very high dose rates. Bupirimate, which had been the
most popular fungicide in 1997, was also widely used in the present survey. Usage of soil
sterilants increased slightly, but the overall area treated was very low, although the quantities
applied were relatively high.

Herbicide usage also increased, the area of active ingredients doubling compared with 1997,
although the weight applied increased by only 41%. As in 1997, the two most popular herbicides
were glyphosate and paraquat.
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Figure 2 Hardy nursery stock crop areas in 2001
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TABLE 1 Regional distribution of hardy nursery stock crops in 2001

Census areas

Fruit stocks

Roses and rose stocks

Shrubs

Ornamental trees

Other hardy nursery stock
All hardy nursery stock

North

16.4
1.5
15.9
549
18.1
106.8

East
central

153
38.4
52
117.1
9.1
185.1

West
central

*

*

16.
20.
9.8
49.7

South

*

*

15.5
17.5

5.9
39.4

Scotland

32.8
43.2
52.6
209.5
42.9
381.1

Scotland
1997

313
23.7

)

)*#286.1

)
341.1

%
change

83

) **7

12

"*' To prevent disclosure of information about individual holdings, entries relating to fewer than 5 holdings have not been published
"*#*' These figures relate to three amalgamated Census categories

TABLE 2 Areas of crops and numbers of holdings surveyed

Fruit stocks

Roses and rose stocks

Shrubs

Ornamental trees

Other hardy nursery stock
All hardy nursery stock

Number of holdings

Sampled
area

(ha)
5.1
4.1

239
1555
17.1
205.6

29

Census
area

(ha)
32.8
432
526

209.5
429
381.1

171
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TABLE 3 Proportion (%) of each crop treated with pesticides

Insecticides
Molluscicides
Fungicides
Herbicides
Soil sterilants
Any pesticide
+'=<0.5%

Fruit
stocks

74

74
99

929

Roses &
rose
stocks

96

97
100

100

Shrubs

25
12
22
78

80

Ornam-
ental
trees

22

21
86

86

Other
nursery
stock

13
74

74

All
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TABLE 4 Insecticide/acaricide and molluscicide formulations

Area (ha) and percentage of crop treated

Insecticides/acaricides

Bifenthrin

Chlorpyrifos
Cypermethrin
Demeton-S-methyl
Dimethoate

Fenbutatin oxide
Heptenophos/permethrin
Imidacloprid

Pirimicarb
Pirimiphos-methyl
Unspecified insecticides

All insecticides/acaricides

Molluscicides
Metaldehyde
Methiocarb

All molluscicides

Area planted (ha)

+'=<0.5ha
‘++’ = not recorded on field-grown crops

Fruit stocks

(ha)

72

73

33

%

++

74

74

Roses & rose stocks

(ha)

77

80

43

%

++

90

96

Shrubs

(ha)

16

31

20
28
53

%

++

18
++

++

25

12
++

12

Ornamental trees

(ha)

62

76

26
26
210

%

19

++

++

++

22

++

++

Other nursery stock All
crops 1997

(ha) % (ha) (ha)

2
34 ++ 113 29
6 ++ 18 33
3 51
+ ++ 86 47

++

3 4=E +

10 ++ 12
+ ++ 77 12
+ +

+

57 AHF 316
13 A= 22 +
46 1

13 ++ 68
43 381 341
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TABLE 5 Fungicide and soil sterilant formulations

Area (ha) and percentage of crop treated

Fungicides

Benomyl
Bupirimate
Bupirimate/triforine
Carbendazim
Chlorothalonil
Dichlofluanid
Fenarimol
Fosetyl-aluminium
Imazalil
Iprodione
Iprodione/thiophanate-methyl
Mancozeb/metalaxyl
Myclobutanil
Oxycarboxin
Prochloraz
Propiconazole
Pyrifenox
Sulphur
Triadimefon
Zineb

All fungicides

Fruit stocks

(ha)

72

72

144

(%)

74

74

74

Roses &
Rose stocks

(ha)

71

39

161

277

Shrubs
(%) (ha)
5
4
90 1
39
90 1
9
4
5
97 2
5
2
97 76

(%)
++
++

18

18
++

++

++
22

Ornamental trees

(ha)

30
38

34

23

10

219

372

(%)

++

++
++

13

21

Other nursery stock
(ha) (%)
+ ++
+ ++
2 ++
9 4=E
3 4=E
2 13
+ ++
++
++
22 13

All
crops

(ha)

34
118

55
72

73
12

186

13

219

72

891
Cont...

1997
(ha)

21

44

28

72

41

22



ap1o1j)sad

230vsn

u o

T00Z7 ¥y20318 Aduasuauny Adpavyg

LI

TABLE 5 Fungicide and soil sterilant formulations continued

Area (ha) and percentage of crop treated

Fruit stocks
Mixed formulations

(ha)
Bupirimate/pirimicarb/triforine

All mixed formulations

Soil sterilants
Dazomet
All soil sterilants
Area planted (ha) 33

'+'=<0.5ha
‘++” = not recorded on field-grown crops

(%)

Roses &
Rose stocks
(ha) (%)
1 ++
1 ++
+ 1
+ 1
43

Shrubs

(ha)

53

(%)

+

Ornamental trees

(ha) (%)
1 +
1 +
210

Other nursery stock
(ha) (%)
43

All
Crops

(ha)

381

1997

(ha)

341
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TABLE 6 Herbicide and growth regulator formulations
Area (ha) and percentage of crop treated
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Fruit stocks Roses & rose stocks Shrubs Ornamental trees Other nursery stock All
Herbicides crops 1997

(ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (ha)

Anmitrole/diquat/paraquat/simazine + ++ 1 ++ 1
Atrazine 44 13 44 10
Bromacil 32 99 32 15
Clopyralid 6 A 6 4
Dichlobenil 1 ++ + ++ 7 ++ 8 11

Diflufenican/trifluralin 6 A=r 6
Diquat/paraquat 24 74 57 8 81 12

Fluazifop-P-butyl 8 ++ 8
Glufosinate-ammonium 1 9 1 1 3 48
Glyphosate 20 46 44 73 254 61 19 ++ 336 122
Isoxaben 8 25 3 6 10 20 30 8 3 ++ 54 48

Lenacil 39 90 1 4 4 2 43

MCPA 3 A 3

Metamitron 1 ++ 1
Metazachlor 16 7 16 29
Napropamide 24 74 7 A 31 46
Oxadiazon + ++ 26 ++ 2 ++ 34 ++ 62 31

Cont...
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TABLE 6 Herbicide and growth regulator formulations continued

Area (ha) and percentage of crop treated

Herbicides

Paraquat
Phenmedipham
Propachlor
Propyzamide
Simazine

All herbicides

Growth regulators
Daminozide

All growth regulators

Area planted (ha)

'+'=<0.5ha
‘++’ = not recorded on field-grown crops

Fruit stocks

(ha)

920

33

(%)

++

29

Roses & rose stocks

(ha)

+

68

43

(%)

+

10
100

Shrubs

(ha)
38

127

53

(%)
18

78

Ornamental trees

(ha)
43

53
44
583

210

(%)

++

21

13
86

Other nursery stock
(ha) (%)
15 aFF
6 74
85 74
2 ++
2 ++
43

All
crops

(ha)
98

56
49
954

381

1997

(ha)
44

23
39

341
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TABLE 7 Insecticide/acaricide and molluscicide active ingredients
Area (ha) and percentage of crop treated
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Fruit stocks Roses & rose stocks Shrubs Ornamental trees Other nursery stock All
Insecticides crops 1997
(ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (ha)
Pyrethroids
Bifenthrin 3 2
Cypermethrin 18 3 1 6 ++ 18 33
Permethrin 3 ++ 3 50
All pyrethroids 11 3 8 23
Carbamates
Pirimicarb 72 74 4 6 ++ ++ 78 20
All carbamates 72 78
Organophosphates
Chlorpyrifos 4F A 4F A 16 A 62 19 34 A 113 29
Demeton-S-methyl 3 ++ + ++ 3 51
Dimethoate 77 90 1 4 8 2 4 ++ 86 47
Heptenophos 3 ++ 3 6
Pirimiphos-methyl + ++ + +
All organophosphates + 77 20 70 38 204
Others
Fenbutatin oxide 3 3
Imidacloprid 1 10 12
Unspecified insecticides +
All others 1 14 15
All insecticides 73 74 81 96 31 25 76 22 60 ++ 320

Cont...
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TABLE 7 Insecticide/acaricide and molluscicide active ingredients continued

Area (ha) and percentage of crop treated

Fruit stocks
Molluscicides
(ha)
Metaldehyde
Methiocarb
All molluscicides
Area planted (ha) 33
"+'=<0.5ha

‘++” = not recorded on field-grown crops

(%)

(ha)

43

Roses & rose stocks

(%)

Shrubs

(ha)

20
28
53

(%)
12
++

12

Ornamental trees

(ha)

26
26
210

(%)

++

++

Other nursery stock
(ha) (%)
13 aFF
13 ++
43

All
crops

(ha)
22
46
68

381

1997

(ha)

341
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TABLE 8 Fungicide and soil sterilant active ingredients

Area (ha) and percentage of crop treated

Fruit stocks
Fungicides

(ha) (%)
Benomyl
Bupirimate
Carbendazim
Chlorothalonil
Dichlofluanid 72 74
Fenarimol
Fosetyl-aluminium
Imazalil
Iprodione
Mancozeb
Metalaxyl
Myclobutanil
Oxycarboxin
Prochloraz
Propiconazole

Pyrifenox

Roses & rose stocks

(ha)

78

39

161

(%)

90

90

97

Shrubs

(ha)

39

w A~ O

(%)

++

18

18

++

++

Ornamental trees

(ha)

68

34

23

10

(%)

++

++

Other nursery stock

(ha) (%)
+ ++
2 4=E
9 ++
3 ++
2 13
+ ++
2
3 ++

All
crops

(ha)

153

55

72

73
12

186

13

Cont...

1997
(ha)
21

80

72

13

41

22
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TABLE 8 Fungicide and soil sterilant active ingredients continued
Area (ha) and percentage of crop treated

Fungicides

Sulphur
Thiophanate-methyl
Triadimefon
Triforine
Zineb

All fungicides

Soil sterilants
Dazomet

All soil sterilants

Area planted (ha)

'+'=<0.5ha
‘++’ = not recorded on field-grown crops

Fruit stocks

(ha)

72

144

33

(%)

74

74

Roses & rose stocks

(ha)

78

356

43

(%)

90

97

Shrubs

(ha)

77

53

(%)

++

22

Ornamental trees

(ha)
219

38

414

210

(%)
++

++

21

Other nursery stock
(ha) (%)
2 ++
24 13
43

All
crops

(ha)
219

72
119

1015

381

1997

(ha)

36

341
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TABLE 9 Herbicide and growth regulator active ingredients

Area (ha) and percentage of crop treated

Herbicides

Amitrole
Atrazine
Bromacil
Clopyralid
Dichlobenil
Diflufenican
Diquat
Fluazifop-P-butyl
Glufosinate-ammonium
Glyphosate
Isoxaben

Lenacil

MCPA
Metamitron
Metazachlor
Napropamide

Oxadiazon

Fruit stocks

(ha)

32

24

24

(%)

99

74

25

74

Roses & rose stocks

(ha)

+

20

39

(%)

++

46

90

++

Shrubs

(ha)
1

44
10

26

(%)

++

++
++

++

73
20

++

Ornamental trees

(ha)

44

57

254
30

(%)

13

++

++

61

++

++

++

++

Other nursery stock
(ha) (%)
7 ++
19 A
3 4=E
34 ++

All
crops

(ha)

44
32

336
54
43

16
31
62

Cont...

1997

(ha)

10
15

11

12

48

122
48

29
46
31
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TABLE 9 Herbicide and growth regulator active ingredients continued

Area (ha) and percentage of crop treated

Herbicides

Paraquat
Phenmedipham
Propachlor
Propyzamide
Simazine
Trifluralin

All herbicides

Growth regulators
Daminozide

All growth regulators

Area planted (ha)

'+'=<0.5ha
‘++” = not recorded on field-grown crops

Fruit stocks

(ha)
26

114

33

(%)

74

29

Roses & rose stocks

(ha)

+

69

43

(%)

+

10

100

Shrubs

(ha)
39

137

53

(%)
18

++

++

78

Ornamental trees

(ha)
100

53

44

640

210

(%)
12

++

21
13

86

Other nursery stock
(ha) (%)
15 aFF
6 74
85 74
2 4=E
2 ++
43

All
crops

(ha)
181

56

50

1046

381

1997

(ha)
56

23
39

341
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TABLE 10 Insecticides/acaricides and molluscicides

Weights (kg) of active ingredients

Insecticides

Pyrethroids
Bifenthrin

Cypermethrin
Permethrin
All pyrethroids
Carbamates
Pirimicarb
All carbamates
Organophosphates
Chlorpyrifos
Demeton-S-methyl
Dimethoate
Heptenophos
Pirimiphos-methyl
All organophosphates

Others
Fenbutatin oxide

Imidacloprid
All others
All insecticides

Molluscicides
Metaldehyde
Methiocarb

All molluscicides

+=<0.5kg

Fruit
stocks

10
10

15

Roses &
rose stocks

26

26

26

Shrubs

118

119

119

10

Ornamental
trees

52

56

Other
nursery
stock

136

10
10
146

10

10

All
crops

& + &+

11
11

308

29

337

10
10
363

20

22

1997

63
12
16
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TABLE 11 Fungicides and soil sterilants

Weights (kg) of active ingredients

Fruit
Fungicides stocks

Benomyl
Bupirimate
Carbendazim
Chlorothalonil
Dichlofluanid 126
Fenarimol
Fosetyl-aluminium
Imazalil

Iprodione
Mancozeb
Metalaxyl
Myclobutanil
Oxycarboxin
Prochloraz
Propiconazole
Pyrifenox

Sulphur

Roses &
rose stocks

12

Shrubs Ornamental
trees
3
1 17
1
57 12
+ 1
18
1
3 +
5
1
+ 1
4
+
1748

Other
nursery
stock

229

53

All
crops

30

76
126

247

+ 0 = o A =

57

1748

1997

16

27

20
Cont...
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TABLE 11 Fungicides and soil sterilants continued

Weights (kg) of active ingredients

Fruit
Fungicides stocks

Thiophanate-methyl
Triadimefon 2
Triforine
Zineb
All fungicides 129

Soil sterilants
Dazomet
All soil sterilants

+'=<0.5kg

Roses &
rose stocks

12

32

142
142

Shrubs

85

Ornamental
trees

1797

550
550

Other
nursery
stock

292

All
Crops

18

2335

695
695

1997

487
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TABLE 12 Herbicides and growth regulators

Weights (kg) of active ingredients

Herbicides

Amitrole
Atrazine
Bromacil
Clopyralid
Dichlobenil
Diflufenican
Diquat
Fluazifop-P-butyl
Glufosinate-ammonium
Glyphosate
Isoxaben

Lenacil

MCPA
Metamitron
Metazachlor
Napropamide

Oxadiazon

Fruit
stocks

37

38

Roses & Shrubs
rose stocks

+ 1

1

1

+ 1

1

6 57

1 2

21 +

= 79

Ornamental
trees

38

20
17

Other All
nursery crops
stock

38
37

11 15

15

25 362

24

20
55

1997

18
16

28

38
176

34
90
92

Cont...
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TABLE 12 Herbicides and growth regulators continued

Weights (kg) of active ingredients

Herbicides

Paraquat
Phenmedipham
Propachlor
Propyzamide
Simazine
Trifluralin

All herbicides

Growth regulators
Daminozide
All growth regulators
H'=<0.5 kg

Fruit
stocks

87

Roses &
rose stocks

37

Shrubs

29

180

Ornamental
trees

46

69
34

540

Other

nursery

stock

13

32

91

All
crops

96

32

73

41

936

1997

46

25
73
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Glyphosate
Sulphur
Myclobutanil
Paraquat
Bupirimate
Triforine
Chlorpyrifos
Dimethoate
Diquat
Pirimicarb
Fenarimol
Dichlofluanid
Triadimefon
Oxadiazon
Propyzamide
Chlorothalonil
Isoxaben
Simazine
Methiocarb

Atrazine

Type*

TABLE 13 Principal active ingredients

Area treated (spray hectares) with the 20 most used active ingredients on all
hardy nursery stocks crops

N ol V= FE o == i o (T (T P (= P ) =1 -1 =i (- T

2001

336
219
186
181
153
119
113
86
83
78
73
72
72
62
56
55
54
50
46
44

1997

122

41
56
80
36
29
47
12
20

31
23
72
48
39

10

1 Sulphur
2 Dazomet
3 Glyphosate
4 Chlorpyrifos
5 Fosetyl-aluminium
6 Dichlofluanid
7 Oxadiazon
8 Paraquat
9 Chlorothalonil
10 Propyzamide
11 Prochloraz
12 Napropamide
13 Simazine
14 Atrazine
15 Bromacil
16 Propachlor
17 Bupirimate
18 Dimethoate
19 Lenacil
20 Metazachlor
H=<0.5 kg

TABLE 14 Principal active ingredients

Quantity (kg) of the 20 most used active ingredients on all crops

Type*

95]
v, T

jan e iRUNERNC it e s Riia o il ol e = e ol 5 ilie s RRC S e o Rl oL 5 RN RN o

2001

1748
695
362
308
247
126

98
96
76
73
57
55
41
38
37
32
30
29
24
20

1997

20
487
175

63

92
46
27
25

90
73
18
16

16
16

34

'*' The different pesticide types are shown (I: Insecticide, M: Molluscicide, F: Fungicide,
H: Herbicide, SS: Soil sterilant)
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TABLE 15 Comparison with previous surveys

Pesticide usage in 1993, 1997 and 2001, area treated with formulations and active ingredients (ai) and the quantities applied

Insecticides
Pyrethroids
Organophosphates
Organochlorines
Carbamates
Mixed & other insecticides
All insecticides
Molluscicides
Fungicides
Mixed insecticides/fungicides
Herbicides
Growth regulators
Soil sterilants
All pesticides
Area planted (ha)

Formulations

(ha)

198
712

49
13
971

521
139
1107

2744
456

1993

A.i.
(ha)

202

715

187

10

1114

827

1113

3060

276

10

21

314

5712

1646

1529
9204

Formulations

(ha)

171

134

12

30

348

286

511

1503
341

1997

A.i.
(ha)

177

140

20

24

361

330

523

1578

115

127

665

487
1509

Formulations

(ha)

20
202

77
19
317
68
891

954

2234
381

2001

A.i.
(ha)

23
204

78
15
320
68
1015

1046

2452

Kg

337

11
10
363
22
2335

936

695
4351
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