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This report presents information from a survey of pesticide usage on hardy nursery stocks grown in
Scotland in 1993. The previous survey on these crops was carried out in 1981, at a time when
pesticide usage surveys were carried out on an ad hoc basis. There was little change in the overall
area of crops grown compared with the previous survey, at around 450 hectares.

Pesticide usage, as measured by the proportion of the area of all hardy nursery stock treated,
increased compared with the previous survey; insecticides from 14 to 56%, fungicides from 17 to
41%, and herbicides from 28 to 83%.

Oxydemeton-methyl was the principal insecticide recorded, applied to 238 spray hectares, followed
by dimethoate (218 spray hectares), pirimicarb (187 spray hectares) and cypermethrin (173 spray
hectares).

The three main fungicides were bupirimate (224 spray hectares), benomyl (189 spray hectares) and
triforine (167 spray hectares), used mostly on other nursery stock (herbaceous plants and heathers).

As in the previous survey, simazine was the most widely used herbicide, applied to 375 spray

hectares in 1993. Paraquat (205 spray hectares) and glyphosate (132 spray hectares) were also
popular.
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This was the third survey of pesticide usage on hardy nursery stock crops. The previous two were in
1976 and 1981 (References 1 & 2). Crops surveyed included fruit stocks, roses and rose stocks,
ornamental trees and shrubs, and other nursery stocks comprising herbaceous plants and heathers.

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

The reasons reported 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 1981 survey are provided for compatison 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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Using the 1992 Agricultural Census (Reference 3), 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, Reference 4). 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.

Information on pesticide usage was collected by personal interview. The survey period was the 12
months from September 1992 to September 1993. Details of the numbers of holdings visited and
their distribution are given in Table 2 and the areas of crops within size-groups are shown in Table
22,

For all crops, sample data were raised to give estimates of national pesticide usage using raising
factors (Table 24). These were based on the areas growing hardy nursery crops in the 1993
Agricultural Census (Reference 5) within regions and size groups (Table 23). Land-use regions 1, 2, 3
and 4 were amalgamated (Northern Scotland), as were regions 5 & 6 (Angus & East Fife), and
regions 7, 9,10 and 11 (South & South-East Scotland). Adjustments (Table 25) 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 1993 Agricultural Census. A second adjustment was made for
crops where no holdings were sampled in one or more regions (Table 26).
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The area of fruit stocks grown had more than halved since 1981 to below 30 hectares in the present
survey. Crops encountered were fruit trees and bushes, raspberry spawn beds and strawberry runner
beds.

©  Insecticides and molluscicides (Table 4)

The proportion of the area of crops treated with insecticides rose from 25% in the previous survey to
66% in 1993. The main reason for the use of insecticides was for aphid control, whilst only small
areas were treated against caterpillars.

Pirimicarb was the main insecticide, applied to 25 spray hectares (54% of the crop), followed by
oxydemeton-methyl to 7 spray hectares (25%). In 1981, demeton S-methyl and fenitrothion had

been the principal insecticides.

As in the previous survey, no molluscicides were recorded on fruit stocks.

@ Fungicides (Table 4)

Fifty-four percent of the crop received fungicide, compared with 29% in 1981. The only specified
reason for use was for mildew control.

By far the most commonly used fungicide was triadimefon, applied to 16 spray hectares, 54% of the
crop. In 1981, triforine and drazoxolon had been the most popular.

@ Herbicides (Tablc 5)

Nearly all (98%) of the crop was treated with herbicide, compared with only 38% in the previous
survey.

The principal herbicide used was propachlor, applied to 32 spray hectares (54% of the crop),
followed by isoxaben to 24 spray hectares (81%), and simazine to 21 spray hectares (69%), all for
annual weed control. In 1981, lenacil and trifluralin, used on strawberry runner beds only, had been
the main herbicides recorded.
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The area of these crops fell from 70 hectares in 1981 to only 19 hectares in the present survey.

@ Insecticides (Table 6)

Forty-three percent of the crop was treated with insecticide, compared with 20% in 1981. The only
reason given for their use was for aphid control.

By far the most widely used insecticide was pirimicarb, applied to 8 hectares, 40% of the crop,
compared with only 8% in 1981. In the previous survey, malathion had been the main insecticide,
as measured by the area treated, applied to over 17 hectares.

@® Fungicides (Table 6)

The proportion of the crop treated with fungicide rose from 30% in the previous survey to 85% in
1993. The main reason for use was for the control of mildew, a change from 1981 when rust had
been the principal reason given.

Benomyl, applied to 21 hectares, 74% of the crop, and myclobutanil to 9 hectares (45%) were the

most popular fungicides used. In 1981, benodanil and oxycarboxin had been the main fungicides
due to the large number of repeat treatments for the control of rust.

@ Herbicides (Table 7)

There was a large increase in the proportion of the crop area treated with herbicide since the
previous survey, from 36% to 94% in 1993.

As in 1981, the principal herbicide used was simazine; in the present survey, it was applied to 8 spray
hectares, 42% of the crop. Also popular in 1993 were propyzamide and diphenamid, each applied
to 4 spray hectares.
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The area of this category of hardy nursery stock has remained fairly constant and increased by less
than 10% to 336 hectares grown in 1993,

@ Insecticides and molluscicides (Table 8)

Fifty-seven percent of the crop received insecticide, compared with only 11% in the previous survey.
The control of aphids and caterpillars were the predominant reasons given for their use.

Oxydemeton-methyl, applied to 231 spray hectares (14% of the crop), followed by dimethoate to
216 spray hectares (29%) and cypermethrin to 173 spray hectares (6%) were the most popular
insecticides recorded. In 1981, malathion had been the main formulation used.

Metaldehyde, applied to only 2 spray hectares was the only molluscicide used, for slug control.
None had been recorded in the previous survey.

@ Fungicides and soil sterilants (Table 9)

Thirty-three percent of the crop was treated with fungicide, double the figure in 1981. In the present
survey, mildew was the main specified reason recorded for their use.

Sulphur, although used on only 2% of the crop was applied to 58 spray hectares due to a large
number of repeated treatments. Also popular were bupirimate, applied to 52 spray hectares (52%)
and imazilil to 43 spray hectares (3%). In 1981, triadimefon and benomyl had been the most
widely used fungicides.

Dazomet was used on 4 hectares as a soil sterilant, roughly similar to the area treated in 1981.

@

Herbicides (Table 10)

The proportion of the crop treated with herbicide increased from only 33% in 1981 to 94% in the
present survey.

As in 1981, simazine was the principal herbicide used, and in the present survey was applied to 346
spray hectares (57% of the crop). Also popular were paraquat, on 182 spray hectares (42%),
glyphosate on 119 spray hectares (23%) and oxadiazon on 103 spray hectares (15%).

Na,%
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The area of crops in this category (herbaceous plants and heathers) increased from less than 2

hectares in 1981 to 71 hectares in 1993,

@ Insecticides (Table 11)

Forty-five percent of the crop was treated with insecticide. The principal active ingredient was
pirimicarb, applied mainly in a mixed formulation to 138 spray hectares and alone to small areas

@ Fungicides (Table 11)

Fifty-nine percent of the crop received fungicide, a similar proportion to that in 1981. Benomyl was
the most popular fungicide recorded, applied to 150 spray hectares, 56% of the crop. Bupirimate

and triforine were also widely used.

@ Herbicides (Table 12)

Only 18% of the crop area was treated with herbicide. None had been recorded in 1981.

Glyphosate was by far the most commonly used formulation, being applied to 12 spray hectares.

Edinburgh @
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The total area of hardy nursery stock grown in 1993 was similar to that recorded 12 years previously
in the last survey, at around 450 hectares.

Comparisons in the usage of pesticides in terms of weight and spray hectares of active ingredients
applied between the current and previous surveys are presented in Table 21.

In line with the reported substantial increases of pesticide usage on other crops since the early
1980's, this survey showed similar increased usage on hardy nursery crops since the previous survey
conducted in 1981. The proportion of all crops treated with the three main pesticide groups
increased: insecticides from 14 to 56%, fungicides from 17 to 41%, and herbicides from 28 to 83%.

Although insecticide usage, when measured by the spray area of active ingredients, increased more
than 3-fold, the total weight applied fell from 875 kg to only 314 kg. This is due mainly to the large
use of malathion in 1981, which was applied at relatively high dose rates, and a small area treated
with tar oils, applied at a very high rate.

When compared with 1981, the total spray area of fungicide active ingredients increased by only
75%, whilst the weight applied rose dramatically from only 320 kg in the previous survey to over
5,700 kg in 1993. This is due mainly to the use of propamocarb hydrochloride which is applied at
very high dose rates, and to a lesser extent, the applications of sulphur and fosetyl-aluminium.

Herbicide usage, as measured by the spray area of active ingredients increased roughly 3-fold, whilst
the total weight applied doubled. As in the previous survey, simazine was the most popular
herbicide employed.
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Figure 2 Hardy nursery stock crop areas (%) in 1993

Other nursery stock (15%)

Ornamental trees and shrubs (74%)

Fruit stocks (7%)
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Figure 3 Percentages of crop areas treated with pesticide
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A% ) THE SCOTTISH OFFICE

Agriculture, Environment and Fisheries Department
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Scottish Agricultural Science Agency, East Craigs, Edinburgh EH12 8NJ




