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SUMMARY

This report presents information from a survey of pesticide usage on outdoor bulbs, flowers for
cutting and bedding plants in Scotland during the 2000/2001 growing season. The data have been
raised to give estimates of national pesticide usage.

Compared with the previous survey in 1997, the total area of all crops increased by 10%. There
was an increase in bulbs which made up the vast majority of crops covered in this survey, and a
decrease in flowers for cutting. The area of bedding plants, which were surveyed for the first
time, was very small.

As in the previous two surveys, no insecticide sprays were recorded on bulbs. Carbendazim and
vinclozolin remained the most popular fungicides. All narcissi bulbs in their first year had been
hot water treated with formaldehyde, whilst some bulbs had been treated with other fungicides
including prochloraz and benomyl. Glyphosate was the most widely used herbicide on bulbs,
whilst sulphuric acid was the only desiccant used on narcissi bulbs in their final year.

Because areas of flowers and bedding plants were small, total pesticide usage, which included
insecticides, molluscicides, fungicides and herbicides, was relatively low.
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INTRODUCTION

This was the fifth survey on pesticides on outdoor bulbs and flowers, the previous surveys being
in 1977, 1981, 1993 and 1997"*. As in the 1997 survey, the crops surveyed were predominantly
narcissi, whilst small areas of other bulbs and flowers were also encountered. For the first time,
bedding plants grown in the open were also included.

DEFINITIONS AND NOTES

Basic area is the planted area of crop which was treated with a given pesticide or pesticide group,
irrespective of the number of times the pesticide (group) 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 hectares treated) is the basic area of a crop treated with a given pesticide
multiplied by the number of treatments that area received. These terms are synonymous with
"spray area" and "spray hectare" which have appeared in previous reports. The new terms are
believed to more appropriate where pelleted or granular treatments are applied.

Flowers for cutting and bedding plants recorded in this report are those grown outside. Pesticide
usage on flowers and bedding plants grown in glasshouses or plastic structures are covered in the
Protected Crop Survey reports.

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

It should be borne in mind that some of the herbicides may not have been applied directly to the
crop itself but either as land preparation treatments prior to sowing/planting the crop, to control
weeds at the field margins or to destroy the crop.

In this report the term ‘formulation(s)’ is used to describe 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.

The quantities of active ingredients recorded for the seed/hot water treatments of the bulbs are the
total used in the process. No attempt has been made to estimate the amount of active ingredient
remaining on the bulbs after the treatment.

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’ three samples were taken, representing the whole of
Scotland: the first was selected from holdings growing bulbs, the second from those growing other
flowers and the third from those growing bedding plants. Three samples were necessary to ensure
the inclusion of holdings growing flowers and bedding plants, which represented a relatively small
area.

The country was divided into 11 land-use regions’ (Fig 1). Holdings were stratified by land-use
region and by size group. 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.

The survey period was for 12 months from September 2000 to September 2001. The areas of
crops grown in Scotland are shown in Table 1 and the number of holdings sampled in Table 2.

For all crops, sample data were raised to give estimates of national pesticide usage using raising
factors (Table 16). These factors were based on the areas growing all crops covered in this survey
and recorded in the 2001 Agricultural Census’ within regions and size groups. Adjustments
(Table 17) 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 factor was applied to crops where no holdings were sampled in one
or more regions (Table 17). Due to small sample populations, some land-use regions were
amalgamated: Highlands & Islands, Caithness & Orkney, Moray Firth and Aberdeen to form
Northern Scotland, Angus with East Fife to form East Central, and Lothian, Tweed Valley,
Southern Uplands and Solway to form Southern Scotland.
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NARCISSI

The estimated area of narcissi bulbs grown in Scotland in 2001 was 487 hectares, a 9% increase
on the area estimated in the previous survey. In 2001, it was estimated that 184 hectares of
narcissi were in their first year, 192 hectares in their final year, and the remaining 111 hectares in
years in between.

Insecticides (Tables 4,7)

As in previous surveys, no insecticides or molluscicides were recorded.

Fungicides (Tables 5,8)
The proportion of the crop area treated with fungicides in 2001 was 90%, slightly less than the
97% recorded in 1997. Neck rot was the most commonly specified reason for use of fungicides.

Carbendazim, applied to 1,458 hectares, and vinclozolin to 1,252 hectares, remained the most
popular fungicides used on narcissi crops. Prochloraz, applied to 1,158 hectares, was also widely
used.

Secd/hot water treatments (Tables 5,8) .
In the present survey, all narcissi bulbs in their first year received a hot water treatment. A larger
range of fungicides used for this purpose was recorded compared with 1997.

Formaldehyde, applied to 184 hectares (all bulbs in their first year), remained the main treatment.
Prochloraz, applied to 175 hectares, and benomyl to 114 hectares, were also widely used.

Herbicides and desiccanis (Tables69)
As in the previous survey, nearly all (99%) of the crop area received a herbicide treatment.
Glyphosate, applied to 389 hectares, replaced cyanazine, used on 365 hectares, as the principal
herbicide. Sulphuric acid, used only as a desiccant, was applied to 133 hectares, 69% of the bulbs
in their final year.

OTHER BULBS

It was estimated that less than 6 hectares of bulbs, other than narcissi, were grown in Scotland in
2001. This estimate is based on only a single holding; no pesticides of any kind were used on the
crop.
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FLOWERS FOR CUTTING

Only 8.5 hectares of flowers were grown in 2001, a 13% decline compared with 1997. In
previous surveys, data for chrysanthemums have been presented separately, but as it was
estimated that less than 2 hectares were grown in 2001, data for all flowers have been
amalgamated.

Insecticides and molluscicides (Tables 4,7)

The proportion of the crop area treated with insecticides was 44%, roughly similar to usage
recorded in 1997. In 2001, all treatments were for aphid control.

Cypermethrin, applied to 12 hectares, replaced gamma-HCH as the principal insecticide. The
only other insecticide encountered in 2001 was heptenophos, applied to only 1 hectare.

Molluscicides were applied to 15% of the crop area, similar to 1997. Again, metaldehyde was the
most popular molluscicide, and in the present survey was applied to 1 hectare.

Fungicides (Tables 5,8)

Forty-two percent of the crop area was treated with fungicides, considerably greater than in 1997
when only around 9% was treated.

Chlorothalonil, applied to 9 hectares, for disease precaution, and by far the most widely used
fungicide in 2001, had not been recorded in the previous survey.

Herbicides and growth regulators (Tables 6,9)

Herbicide usage remained low, and in 2001 only 11% of the crop area was treated.

Paraquat, applied to 1 hectare for general weed control, was again the most widely used herbicide.

BEDDING PLANTS

This crop had not been reported on previously, as it has only recently been included in the
Agricultural Census. In 2001, only 3 hectares were grown.

Insecticides and molluscicides (Tables 4,7)

No insecticides or molluscicides were recorded.

Fungicides (Tables 5,8)

Thirty-eight percent of the crop area was treated with fungicides. The only fungicide encountered
was benomyl, applied to 3 hectares for mildew control.

Herbicides (Tables 6,9)

Only 18% of the crop area was treated with herbicides. Glyphosate was the only herbicide
recorded.

Pesticide Usage on Bulbs & Flowers 2001 5



COMPARISONS WITH PREVIOUS SURVEYS

Compared with the previous survey in 1997, the total area of bulbs and flowers grown in 2001
increased by 10% to 501 hectares. The predominant crop, bulbs, increased by 11% to 493
hectares, whilst the area of flowers for cutting fell by 13% to under 9 hectares. In addition, there
was a small area, 3 hectares, of bedding plants which had only recently been included in the
Agricultural Census.

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

Total pesticide usage, as measured by the treated area of active ingredients, increased by 41%, due
mainly to the increase in fungicide usage. On the other hand, the total weight of pesticides
applied fell by 30%, due mainly to the large decrease in herbicides and desiccants.

As in the previous two surveys, no insecticides were recorded on bulbs, although usage on flowers
for cutting was higher than in 1997.

The total area treated with fungicide active ingredients increased by 62% compared with 1997,
considerably more than the increase in area grown. The corresponding weight applied rose less
markedly, by only 29%.

When measured by the total area treated with active ingredients, herbicide usage was similar to
that recorded in 1997. Weights applied, however, fell by 33%, due in the main to the decline in
usage of the desiccant sulphuric acid, which is applied at very high dosage rates.

Overall usage data on hot water treatment active ingredients applied to first year bulbs are fairly
similar to that recorded in 1997. Their area increased by 5%, and the corresponding weight
applied by 18%.
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Figure 2 Outdoor bulbs and flowers crop areas in 2001
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Figure 3 Percentage of crop areas treated with pesticides
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TABLE 1 Regional distribution of bulbs and flowers in 2001 (hectares)

North East West South Scotland  Scotland %
Scotland Central Central Scotland 1997 change
Bulbs 5.8 464.8 2.2 20.0 492.8 445.0 11
Flowers 2.3 2.5 0.7 3.1 8.5 9.8 -13
Total 8.1 467.3 2.9 23.1 501.3 454.8 10

In addition there were 3.0 ha of bedding and pot plants grown in the open.
Their regional distribution has not been shown in order to prevent disclosure of information where there are fewer than
5 holdings.

TABLE 2 Distribution of sample

North East West South Scotland

Size (h a ) Scotland Central Central Scotland
0.01-2.49 3 2 2 2 9
2.50-4.99 1 1
5.00-5.99 3 1 4
10.00-19.99 4 4
20.00+ 5 5
All sizes 3 15 2 3 23

TABLE 3 Proportion (%) of crops treated with pesticides

Narcissi Cut Bedding
flowers plants
Insecticides 44
Molluscicides 15
Fungicides 90 42 38
Herbicides 99 11 18
Any pesticide 99 57 57

10 Pesticide Usage on Bulbs & Flowers 2001
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TABLE 4 Insecticide and molluscicide formulations
Area treated (ha) and percentage of crop treated.

Narcissi Cut flowers
Insecticides
(ha) (%) (ha) (%)

Cypermethrin 12 37

Heptenophos 1 8
All insecticides 13 44
Molluscicides

Metaldehyde 1 11

Methiocarb + 4
All molluscicides 1 15
Area planted (ha) 487 9

“+'=<0.5 ha

Bedding plants All crops

(ha) (%0)
12

13

1997
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TABLE 5 Fungicide and seed/hot water treatment formulations
Area treated (ha) and percentage of crop treated

Fungicides

Benomyl
Carbendazim
Carbendazim/prochloraz
Chlorothalonil
Cyproconazole/prochloraz
Iprodione
Mancozeb
Maneb
Prochloraz
Propiconazole
Vinclozolin

All fungicides

Seed/hot water treatments

Benomyl

Carbendazim
Cyproconazole/prochloraz
Formaldehyde

Prochloraz

Thiabendazole

All seed/hot water treatments

Area planted (ha)

Narcissi

(ha)

1,386
72

112
153

19
401
974

1,252
4,369

114
24
37

184

138
26

523

487

‘¥ = equivalent to 100% of the crops in their first year.

(%)

89
10

23
15

22
56

78
90

23

*38
28

*38

Cut flowers
(ha) (%)
1 4
9 26
3 16
12 42
9

Bedding plants

(ha)
3

All crops

(%)
38 4
1,386
72

112
153

19
401
974

1,252
38 4,385

114
24
37

184

138
26

523

1997

1,029

23

311

272
254

914

2,803

174

184

174

532
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TABLE 6 Herbicide and desiccant formulations

Area treated (ha) and percentage of crop treated

Narcissi Cut flowers Bedding plants All crops 1997
Herbicides and desiccants
(ha) (%) (ha) (%) (ha) (%)

Bentazone 12 2 14

Cyanazine 365 74 440 407

Diquat 26 5 31

Diquat/paraquat 12 2 14 3

Glyphosate 389 79 + 4 1 18 472 145

Isoxaben 19 4 23

Metamitron 12 2 14

Paraquat 24 5 1 7 36 253

Pendimethalin 19 4 23

Sulphuric acid* 133 *27 160 202
All herbicides and desiccants 1,011 99 1 11 1 18 1,122 1,010
Area planted (ha) 487 9 3

“+’>=<0.5ha
“* = equivalent to 69% of the crops in final year
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TABLE 7 Insecticide and molluscicide active ingredients
Area treated (ha) and percentage of crop treated

Narcissi Cut flowers Bedding plants All crops
Insecticides
(ha) (%) (ha) (%) (ha) (%)
Pyrethroids
Cypermethrin 12 37 12
All pyrethroids 12 12
Organophosphates
Heptenophos 1 8 1
All organophosphates 1 1
All insecticides 13 44 13
Molluscicides
Metaldehyde 1 11 1
Methiocarb + 4 +
All molluscicides 1 15 1
Area planted (ha) 487 9 3
“+*=<0.5 ha

1997
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TABLE 8 Fungicide and seed/hot water treatment active ingredients
Area treated (ha) and percentage of crop treated

Fungicides

Benomyl
Carbendazim
Chlorothalonil
Cyproconazole
Iprodione
Mancozeb
Maneb
Prochloraz
Propiconazole
Vinclozolin
All fungicides

Seed/hot water treatments

Benomyl
Carbendazim
Cyproconazole
Formaldehyde
Prochloraz
Thiabendazole

All seed/hot water treatments

Area planted (ha)

“+’=<0.5ha

Narcissi

(ha)

1,458

112
153
19
401
1,158

1,252
4,553

114
24
37

184

175
26

559

487

“* = equivalent to 100% of the crops in first year

(%)
89
23
15

4
22
89
78
90
23

*38

36

*38

Cut flowers
(ha) (%)
1 4
9 26
3 16
12 42
9

Bedding plants
(ha) (%)
3 38
3 38
3

All crops

1,458

112
153
19
401
1,158

1,252
4,569

114
24
37

184

175
26

559

1997

1,051

311

272
277

914
2,826

174

184

174

532
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TABLE 9 Herbicide and desiccant active ingredients

Area treated (ha) and percentage of crop treated

Narcissi

Herbicides and desiccants
(ha)
Bentazone 12
Cyanazine 365
Diquat 38
Glyphosate 389
Isoxaben 19
Metamitron 12
Paraquat 36
Pendimethalin 19
Sulphuric acid 133
All herbicides and desiccants 1,023
Area planted (ha) 487

‘4’ =<0.5 ha
‘¥ = equivalent to 69% of the crops in final year

(%)

75

80

*27
929

Cut flowers

(ha) (%)
4 4
1 7
1 11
8

Bedding plants
(ha) (%)
1 18
1 18
3

All crops

12
365
38
390
19

12

36

19
133
1,025

1997

407

145

256

202
1,013
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TABLE 10 Insecticides and molluscicides
Weights (kg) of active ingredients

Narcissi Cut Bedding  All crops

Insecticides flowers  plants
Pyrethroids

Cypermethrin + +

All pyrethroids + +
Organophosphates

Heptenophos + +

All organophosphates + +
All insecticides 1 1
Molluscicides

Metaldehyde 1 1

Methiocarb + +
All molluscicides 1 1

4 =<0.5kg

1997
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TABLE 11 Fungicides and seed/hot water treatments

Weights (kg) of active ingredients

Fungicides

Benomyl
Carbendazim
Chlorothalonil
Cyproconazole
Iprodione
Mancozeb
Maneb
Prochloraz
Propiconazole
Vinclozolin
All fungicides

Seed/hot water treatments
Benomyl
Carbendazim
Cyproconazole
Formaldehyde
Prochloraz
Thiabendazole
All seed/hot water treatments

“+ =<0.5 kg

Narcissi

324

12
19
437
362

202
1,360

128
25

1,530
161

1,850

Cut Bedding  All crops
flowers plants

324
13 13

12
19
437
362

202
13 2 1,376

128
25

1,530
161

1,850

1997

260

39

478
71

211
1,065

154

1,297
123

1,574
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TABLE 12 Herbicides and desiccants

Weights (kg) of active ingredients

Herbicides and desiccants

Bentazone
Cyanazine
Diquat
Glyphosate
Isoxaben
Metamitron
Paraquat
Pendimethalin

Sulphuric acid

All herbicides and desiccants

‘4’ =<0.5 ha

Narcissi

10
805
16
466

21

30
26,565
27,923

Cut
flowers

Bedding  All crops
plants

10

805

16

1 467

21

30

26,565

1 27,925

1997

804

167

157

40,491
41,169
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TABLE 13 Principal active ingredients

Area treated with the 15 most used active ingredients on all bulbs, flower and

TABLE 14 Principal active ingredients
Quantity (kg) of the 15 most used active ingredients on all bulbs, flower and
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bedding plant crops bedding plant crops
Type 2001 1997 Type 2001 1997

1 Carbendazim F/S 1,482 1,051 1 Sulphuric acid H 26,565 40,491
2 Prochloraz F/S 1,333 451 2 Formaldehyde S 1,530 1,297
3 Vinclozolin F 1,252 914 3 Cyanazine 805 804
4 Maneb F 401 272 4 Prochloraz F/S 523 201
5 Glyphosate H 390 145 5 Glyphosate H 467 167
6 Cyanazine H 365 407 6 Maneb F 437 478
7 Formaldehyde S 184 184 7 Carbendazim F/S 349 260
8 Iprodione F 153 311 8 Vinclozolin F 202 211
9 Cyproconazole F/S 149 9 Benomyl F/S 130 154
10 Sulphuric acid H 133 202 10 Pendimethalin H 30

11 Benomyl F/S 118 174 11 Paraquat H 21 157
12 Diquat H 38 3 12 Mancozeb F 19

13 Paraquat H 36 256 13 Diquat H 16 +
14 Thiabendazole S 26 14 Chlorothalonil F 13

15 Isoxaben H 19 15 Iprodione F 12 39

“+=<0.5 kg

For tables 13 and 14 the pesticide type is shown (H:herbicide, F: fungicide, S: seed treatment)
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TABLE 15 All bulbs and flowers, comparison with previous years

Pesticide usage 1993 — 2001, area treated with formulations, active ingredients and quantities (kg) used

Insecticides
Pyrethroids
Organophosphates
Organochlorines
Carbamates
Unspecified or mixed formulation
All insecticides
Molluscicides
Fungicides
Herbicides/desiccants
Mixed herbicide/fungicide
Growth regulators
Seed/hot water treatments
All pesticides
Area planted (ha)
‘4’ =<0.5haorkg

Formulations

(ha)

15

39

773
791
47
687
137
1,746
397

1993

a.i.

(ha)

16

40

773
854

687
137
1,810

kg

AN W 4+ W W

16

16
571
31,921

2,762
1,202
33,934

Formulations

(ha)

—_

+ W

2,802
1,010

532
4,355
455

1997

a.i.

(ha)

w N

2,826
1,012

532
4,383

kg

1,065
41,619

1,574
44,260

2001

Formulations

(ha)

12

13

4,385
1,012

523
5,934
504

a.i

(ha)

12

13
4,569

1,025

559
6,168

kg

1,376
27,925

1,850
31,152
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TABLE 16 Raising factors

North
Size (h a) Scotland
0.01-2.49 27.46
2.50-4.99
5.00-9.99
10.00-19.99
20.00+

TABLE 17 Adjustment factors

North
Cro » Scotland
Bulbs 21.20
Flowers 0.34
Bedding plants 0.56

East
Central

9.83
1.01
1.72
2.08
2.24

East
Central

1.00
0.54
1.91

West
Central

2.92

West
Central

0.92

South
Scotland

6.82

232

South
Scotland

1.49
0.47

2nd
adjustment
factor

1.00
1.00
1.23
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