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SUMMARY

This was the third survey of pesticide usage on protected edible crops in
Scotland. The gquantities and areas treated of formulations and active
ingredients of pesticides used were estimated from quantitative data
supplied by 122 growers. Of the 5 crop groups which can be compared
with the 1981 survey (Tomato, lettuce, vegetables, herb and brassica
seedlings and cucumber) there has been an overall 41% decrease in crop
areas. Pesticide usage of all categories has changed substantially.

Insecticide usage decreased in area by 20% and the gquantity of active
ingredients used fell by 79% due to a marked reduction in carbamate and
organochlorine use. The main reasons for the more widespread use of
insecticides were for the control of cabbage root fly and aphids on
brassica seedlings, a crop which, against the general trend increased in

area 4-fold.

Fungicide spray area increased by 16% and the quantity of active
ingredients used doubled. The major increase was on brassica seedlings
against mildew. Dichlofluanid displaced iprodione as the principal
fungicide.

Overall herbicide spray area increased by 2.4 times and the quantity of
active ingredient used by 2.3 times. As in 1981 propyzamide was the
most widely used herbicide which was mainly used to control chickweed in

the lettuce crop.

Soil sterilant use declined by 43% in terms of area treated and 46% by
quantity of active ingredients used. As previously, dazomet followed by
methyl bromide were the main chemicals used and in both surveys head
the ranking for quantity of active ingredient used.

INTRODUCTION

This was the third survey of pesticide usage on protected edible crops in
Scotland. It follows similar reports for 1981 (Reference 1) and 1976
(Reference 2) which also covered non-edible crops. Crops surveyed
included tomato, lettuce, brassica seedlings, cucumber, strawberries,

vegetables and herbs.

Since the last survey the structure of the industry had changed
substantially resulting in fewer of the smaller holdings.

DEFINITIONS AND NOTES

Basic area (or basic square m) 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.

Spray area (or spray square m) is the basic area of a crop treated with a
given pesticide multiplied by the number of treatments that area received.

Demeton-S-methyl and oxydemeton-methyl are both referred to as
demeton-S-methyl because growers do not always differentiate between the
two compounds.

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



METHOD

Using the 1986 Agricultural Census (Reference 3), a sample was drawn
representing the whole of Scotland. The country was divided into 11
land-use regions (Fig 1, Reference 5). The sample was stratified by land
use region and by holding size (Table 1). Sampling fractions within size
groups were based on area of crops grown rather than number of
holdings, so that smaller size groups would not dominate the sample. The
survey regions used differ from the 1981 survey, which were based on
9 local authority regions.

The information presented in this report was collected almost entirely by
interviews with the growers during pre-arranged visits to their holdings.
In total, 122 holdings supplied data on their pesticide usage.

The survey period was the calendar year 1987 and included preparatory
freatments to growing media and structural fabric carried out at the end
of the preceding year.

For all crops the sample data were raised to give national estimates of
pesticide usage. For tomatoes raising factors were based on the area
returned in the 1987 Agricultural Census (Reference 4). The remaining
crops not counted individually in the census were raised proportionately
to the areas in the sample.

PESTICIDE USAGE

The surveyed area of each crop is shown in Table 2 together with the
census figure for the area of tomatoes grown.

The proportions of crops not treated with pesticide groups are given in
Table 3.

For the bulk of this text pesticide usage is discussed by actual survey
crop grouping. However for the comparison with the previous survey
(Tables 59-62) vegetables, herbs and brassica seedlings were amalgamated
to give a set of data comparable with the earlier survey. Within these
comparison tables there is an approximation as the 1981 kg's of active
ingredients have been apportioned to individual crops according to area
grown. This takes no account of application rate. In the earlier survey
formulation data were not presented, so in this text, spray area
comparisons have been made for spray square m of active ingredient.

TOMATO

Since the previous survey the area grown had decreased from 302,959 to
125,565 square m, a 59% reduction.

Insecticides and molluscicides (Tables 4, 49)

The proportion of the crop treated had decreased from 63% in 1981 to 57%
in 1987, and the total spray area decreased by 30% to 410,652 spray
square m of active ingredients.

The main insecticide use was against aphids and whitefly. A wide range

of chemical groups was encountered of which 45% was pyrethroids, some

of which were used up to 10 times per crop (Table 8). Deltamethrin (23%

of total spray area) was the most widely used. Red spider mite control

accounted for the bulk of the remainder of insecticide usage for which

fenbutatin oxide (17%) and cyhexatin (14%) were used. In 1981
n
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organochlorines and carbamates predominated and were mainly used
against red spider mite.

The tomato crop was the only one on which biological control was
recorded. Bacillus thuringiensis, on 1,785 spray square m, was used
against caterpillars and Encarsia formosa, on 1,396 square m, against
white fly. No Phytoseiulus persimilis was found unlike in 1981 when
14,122 square m were treated against red spider mite and Bacillus
thuringiensis was applied to 11,648 square m to control tomato moth.

Trace quantities only of molluscicides were found, in 1981 none was
recorded.

Fungicides (Table 5, 50)

The proportion of crop treated increased from 67% to 82% so that despite a
59% reduction in crop area grown, spray area only decreased by 36% to
706,501 spray square m of active ingredient.

Seventy-eight per cent of the fungicide use was for 'unspecified reasons',
in other words for prophylaxis. Control of Botrytis accounted for
virtually all of the remainder.

Iprodione, as in 1981, was the most widely used fungicide accounting for
40% of the spray area of active ingredients (60% in 1981). Dichlofluanid
was, as in 1981, the second most used fungicide representing 22% of the
spray area of active ingredients (9% in 1981).

Whilst repeated use was not as great as for insecticides, a small
proportion of the fungicides were used up to 10 times per crop (table 9).

Herbicides (Tables 6, 51)

A small guantity of paraquat was recorded for general weed control,
similar to the situation in 1981.

Disinfectants, growth regulators, smokes and soil sterilants (Tables T,
52)

Formaldehyde was used in dilute solution as a structural wash on 9% of
the crop area. One growth regulator 2-chloroethylphosphonic acid (6%
crop treated) and a trace quantity of gamma-HCH/tecnazene smoke were
recorded. The soil sterilants methyl bromide (9% of crop treated) and
dazomet (5% of crop treated) were the main chemicals used, other usages
being relatively minor. Since 1981 there had been a 77% reduction in use
of chemical soil sterilants to 19,561 spray square m of active ingredients.
The use of steam had declined by 97% to 1,151 square m.

LETTUCE

The decline of protected lettuce has paralleled that of tomatoes, dropping
from 246,599 square m in 1981 to an estimated 118,737 square m a 52%

reduction.

Insecticides and molluscicides (Tables 10, 49)

The proportion of the crop treated has increased from 57% to 71% so that
usage only fell to 184,007 spray square m of active ingredient despite a
halving of crop area.

3.



Insecticide use was mainly against aphids for which pirimicarb accounted
for 50% of the total usage followed by heptenophos at 9%. Permethrin
against caterpillars was 20% of insecticide usage and chlorpyrifos for
leather jacket control, 3%. In 1981 pirimicarb was the main insecticide
followed by equal proportions of demeton-S-methyl, dimethoate and
parathion.

Metaldehyde was used on 12% of the crop for slug control. In 1981
metaldehyde, (3% of crop treated) and methiocarb (3%) were both
recorded.

Fungicides (Tables 11, 50)

Fungicide usage had increased to 96% of crop treated from 80% in 1981.

The total spray area, 590,618 spray square m of active ingredients, had
increased slightly since 1981 while the crop area had declined by 52%.

Prophylactic spraying accounted for 53% of the spray area, followed by
mildew (37%), Botrytis (7%) and Rhizoctonia (3%).

There were 3 main fungicides wused in nearly equal proportions,
vinclozolin 20% of the spray area, zineb (19%) and iprodione (18%). 1In
1981 iprodione was 42% of usage followed by metalaxyl (18%) and mancozeb
(14%).

Herbicides (Tables 12, 51)

The proportion of usage had increased from 14% of the crop treated in
1981 to 50% of crop treated in 1987. The magnitude of this increase has
meant that even with a marked reduction in crop area, the total spray
area of active ingredients increased by 4.4 times to
66,475 spray square m.

The main reason for use was against chickweed (52% of the spray area),
followed by general weed control (38%) and ground clearance (9%). In
1981 individual reasons for use were not recorded.

The main herbicides used were propyzamide, (52% of spray area) and
chlorpropham (40)%.

Disinfectants, growth regulators, smokes and soil sterilants (Tables 13,
52)

Dazomet (25% crop treated) was the only significant soil sterilant
recorded. Formaldehyde was used in dilute solution as a structural wash
on 9% of the crop area. No usage of either growth regulators or smokes
was found.

Since 1981 usage of chemical soil sterilants had increased 6-fold to
29,653 spray square m of active ingredient, steam remained very little
used.

BRASSICA SEEDLINGS
There was a very marked increase in the area of this crop from

16,651 square m in 1981 (a figure for vegetables, herbs and brassicas) to
68,876 square m in 1987 (a figure for the brassicas only).

4.



Insecticides and molluscicides (Tables 15, 49)

The proportion of crop treated went up from 17% to 80% in 1987, a 19-fold
increase in spray area to 59,916 spray square m of active ingredients
(using the figure for vegetables, leeks and brassica seedlings). Most of
the insecticide use was against cabbage root fly, the bulk of which was
chlorpyrifos,which amounted to 82% of total insecticide spray area. No
specific reasons for use were given in 1981 so no comparison can be
made.

Metaldehyde was used on 1% of the crop for slug control. No molluscicide
usage was recorded in 1981.

Fungicides (Tables 16, 50)

The proportion of crop treated with fungicides went up from 39% to 98%
1981-87. The spray area of active ingredients increased 36-fold to
444,236 square m (vegetables, herbs and brassica seedlings).

Seven different diseases were specified of which mildew (on 70% of the
spray area), Rhizoctonia (11%) and Botrytis (4%) were the commonest.
Unspecified reasons accounted for 14% of the spray area.

Dichlofluanid and propamocarb hydrochloride were each used on 95% of the

crop. In 1981 quintozene (29% of crop area treated) was the most widely
used fungicide whereas in this survey it was used on only small areas.

Herbicides

No herbicide usage was recorded. In 1981 aziprotryn was used on 15% of
the crop followed by cyanazine (7%).

Soil sterilants (Tables 18, 52)

A very small quantity of dazomet only was found. In 1981 23% of the
crop was treated.

CUCUMBER

The crop area had increased 3-fold from 3,970 square m to
11,669 square m.

Insecticides and molluscicides (Tables 20, 49)

The proportion of the crop treated had decreased from 98% to 89% and the
total spray area decreased by 32% to 52,386 square m of active
ingredients.

Most of the insecticide usage was against aphids and whitefly for which
cypermethrin (58% of the total spray area) was used. Of the balance,
thrips were controlled by deltamethrin and red spider mite by fenbutatin
oxide, each accounting for 20% of the total spray area.

Metaldehyde was used against slugs on less than 0.5% of the crop.

Fungicides (Tables 21, 50)

The proportion of crop treated (96%) had changed little from the 1981
survey (97%). Spray area increased 7-fold to 113,442 square m of active

ingredients.
5.



Wilt was the only disease specified and it accounted for 9% of the total
spray area. The rest was all used for unspecified reasons.

Iprodione was the most widely used fungicide (36% of total spray area)
followed by dichlofluanid and vinclozolin each used on 27% of the total
spray area.
Herbicides

No herbicide usage was recorded in either the 1981 or 1987 surveys.

Soil sterilants and disinfectants (Tables 23, 52)

The soil sterilant dazomet was used on 1% of the crop area and a tar oils
based disinfectant (Jeyes fluid) used on less than 1%. No soil sterilants
or disinfectants were recorded in 1981.

OTHER SEEDLINGS
This grouping mainly comprised tomato seedlings (2,194 square m) and
lettuce seedlings (1,625 square m). In 1981 all edible seedling data was

amalgamated.

Insecticides and molluscicides (Tables 25, 49)

The proportion of the crop treated was 39%. Half the insecticide use was
for unspecified reasons and the other half for aphid and white fly
control.

Permethrin (on 69% of total spray area) was the main insecticide used,

followed by resmethrin (25% of total spray area). No heptenophos was
recorded despite its widespread use on mature lettuce.

Metaldehyde was used on 2% of the crop.

Fungicides (Tables 26, 50)

The proportion of the crop treated was 66%. Botrytis (71% total spray
area) and downy mildew (19% total spray area) were the main reasons for
use and iprodione and tolclofos-methyl respectively the chemicals used.
Herbicides

None were recorded

Soil sterilants

Dazomet was used on 5% of the crop
STRAWBERRIES

The crop area was 18,949 square m. No comparable data exists for the
1981 survey.

Insecticides (Tables 30, 49)

All the crop was treated with insecticides. Their use was mostly for
unspecified prophylactic reasons. Aphid and white fly control accounted
for 7% of usage.

6‘



Insecticides and molluscicides (Tables 40, 49)

The proportion of the crop treated was 52%. All insecticide usage was
against aphids (82% total spray area). The main insecticides used were
permethrin (on 44% total spray area) and pirimicarb (31%).

Methiocarb was used on 18% of the total spray area.

Fungicides (Tables 41, 50)

The proportion of the crop treated was 40% and Botrytis was the only
disease specified. Benomyl (on 47% of the total spray area), carbendazim

(32%) and iprodione (21%) were used to control it.

Herbicides (Tables 42, 51)

The proportion of the crop treated was 30% and all was used for
pre-emergence weed control. Prometryn (97% of the total spray area) and
glyphosate (3%) were the herbicides used.

Soil sterilants (Tables 43, 52)

The proportion of crop treated with a soil sterilant was 13%. Dazomet was
the only chemical used.
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Malathion (80% of total spray area) was the main insecticide used followed
by permethrin (8% of total spray area).

No molluscicide use was found.

Fungicides (Tables 31, 50)

Fungicides were used on 79% of the crop. No diseases were specified.
Iprodione (89% of the total spray area), dichlofluanid (5%) and vinclozolin
(5%) were the chemicals used.

Herbicides

No herbicide usage was found

Soil sterilants (Tables 33, 52)

Dazomet was used on less than 0.5% of the crop area.
MIXED VEGETABLES

This group included celery, choisam, courgettes, french beans, leeks and
pakchoi.

The area of the crops grown amounted to 13,152 square m. No
comparable data exists for 1981 as this category was amalgamated with
herbs and brassicas in that survey.

Insecticides and molluscicides (Tables 35, 49)

The proportion of the crop treated was 17%, a total spray area of
7,853 square m.

All the insecticide usage was against aphids and whitefly (70% of total
spray area). Permethrin (37% of total spray area), cypermethrin (20%)
and dimethoate (13%) were the insecticides used.

Methiocarb (30% of total spray area) was used for slug control.

Fungicides (Tables 36, 50)

The proportion of the crop treated was 5%. The one reason specified was
Botrytis (93% of total spray area) and iprodione the chemical used to treat
it

Herbicides (Tables 37, 51)

The proportion of the crop treated with herbicides was 54%. All the
herbicide used was for pre-planting ground clearance. Paraquat and

propachlor were the only chemicals used, each on 34% of the crop.

Disinfectants and soil sterilants (Tables 38, 52)

Dazomet was used on 36% of the crop area. Tar oils (Jeyes fluid) were
used as a disinfectant on 2% of the crop area.

HERBS
The crop area was 488 square m. In the 1981 survey these crops were

amalgamated with vegetables and brassicas.
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TABLE 57 Estimated area (square m) treated with the 10 most extensively
used active ingredients, on all crops surveyed, excluding seed dressings

1 Dichlofluanid 561281
2 Iprodione 475789
3 Vinclozolin 259956
4 Benomyl 165267
5 Pirimicarb 127389
6 Zineb 98173
7 Deltamethrin 95843
8 Permethrin 90321
9 Tolclofos-methyl 80993
10 Propamocarb hydrochloride 78749

TABLE 58 Estimated amount (kg) of the 10 active ingredients most used on
all crops surveyed, excluding seed dressings

1 Dazomet 1733.8
2 Methyl bromide 542.6
3 Propamocarb hydrochloride 400.8
4 Tolclofos-methyl 81.0
5 Etridiazole 54.4
6 Formaldehyde 45.7
7 Dichlofluanid 43.5
8 Iprodione 41.1
9 Metham-sodium 22.9
10 Vinclozolin 15.5
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