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SUMMARY

This report presents information from a survey of pesticide usage on protected crops in 1995.
Compared with the previous survey on these crops in 1991, the overall area of edible crops,
excluding mushrooms, declined by 37%. The area of tomatoes had more than halved and no
lettuce crops were encountered in this survey. The area of mushrooms declined by 24% to below
200,000 m”. Overall, the non-edible crop area had increased by over 30% compared with the area
grown in 1991, although the estimated area of flowers for cutting had dropped to only twenty-four
percent of the 1991 crop area.

Ediblecrops
The area of edible crops treated with insecticides remained roughly similar to that recorded in
1991, when the decline in the area of crops grown is taken into account. Fenbutatin oxide, used
mostly on tomatoes, was by far the most commonly used insecticide and accounted for more than
half of the total area treated with insecticides. Usage of dicofol and tetradifon, which had been
the principal insecticides in the previous survey, was much reduced in 1995. The large decline in
the use of biological control agents was due mainly to the reduction in the number of
introductions of Encarsia sp..

The overall decline in use of fungicides was in line with the reduction in area grown. As in 1991,
iprodione was the most commonly used fungicide. Usage of benomyl experienced a considerable
decrease due to increasing resistance by Botrytis cinerea. Glyphosate replaced paraquat as the
principal herbicide.

Although the proportion of the area of mushroom crops treated with insecticides remained similar
to that recorded in the previous survey, the total area treated more than halved. Diflubenzuron
replaced diazinon as the most widely used active ingredient. As in 1991, all mushroom crops
were treated with a fungicide, prochloraz remaining the most commonly used active.

The use of disinfectants was important in mushroom production for general hygiene of houses,
equipment and for the control of spores when clearing houses. Sodium hypochlorite was the most
common disinfectant used across the whole area of crop production.

% Non-ediblecrops L
The pattern of use of insecticides, molluscicides and herbicides on non-edible crops remained
similar to that in 1991, whilst there had been an increase in the use of biological control agents
and fungicides. Cypermethrin replaced pirimicarb as the principal insecticide. Few instances of
the use of biological control agents were found in 1991, but in 1995 their use had increased to
over 300,000 treated m”. By far the most commonly used was Amblyseius spp..

Iprodione remained the most widely used fungicide, whilst oxadiazon replaced paraquat as the
most popular herbicide. The growth regulators, daminozide and paclobutrazol, were widely used.
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INTRODUCTION

Pesticide usage surveys are carried out as part of the post-registration surveillance programme
which fulfils a requirement under the Food and Environment Protection Act 1985. The
information in these surveys is used to make estimates of the quantities of pesticides used
nationally to aid the Advisory Committee on Pesticides in making recommendations to the
Government. They may also be used by Government Departments and other fora to formulate
policy and to support the compilation of environmental impact indices.

A survey on the types and quantities of pesticides used on crops grown within glasshouses,
polytunnels and mushroom houses was undertaken by the Pesticide Usage Section of the Scottish
Agricultural Science Agency during 1995. Previous surveys of this type were conducted in
19767, 1981?, 1987 and 1991%, although the survey in 1987 did not include mushrooms or
non-edible crops.

DEFINITIONS AND NOTES

1. The term ‘pesticide’ includes commercial formulations containing active substances of
insecticides, acaricides, molluscicides, fungicides, herbicides, desiccants, soil sterilants,
nematicides and growth regulators.

2. Active ingredient (ai) refers to an individual chemical which is active against a pest, disease or
weed etc.

3. The term ‘formulation’ refers to one or more active ingredients included in a product or group
of products.

4. ‘Total pesticide treated area’ is the area of a crop treated with a given pesticide multiplied by
the number of treatments the area received. For example 100 m” of tomatoes which have been
treated with a given pesticide once, twice or three times, would have a total treated area of 100,
200, or 300 m” respectively. Where biological agents were employed, ‘total pesticide treated
area’ includes the re-introduction of insect or mite predators.

5. ‘Basic area’ is the area of a crop which was treated with a given pesticide, irrespective of the
number of times it was applied to that area. In the example given in the definition 4 above, the
basic area would be 100 m” in all 3 cases. The basic area is used to calculate the percentage of
crop treated with an individual formulation or a group of pesticides.

6. ‘Reason for use’ shown in the tables is the grower’s stated reason for use of that particular
pesticide on that crop and may not always correspond to the approved use of the pesticide.

7. The areas of crops grown include successional sowings so that the total areas of crops grown
can be larger than the total area of glasshouses and polytunnels.

8. Data from the 1991 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 June 1994 Agricultural Census © a sample was drawn from growers of protected crops,
these being any crops or plants grown within a glasshouse or polytunnel. The country was divided
into 11 land-use regions as shown in figure 1. The sample was stratified by region and size
group, and sampling within size groups was based on area rather than numbers of holdings, so
that smaller size groups would not dominate the sample.

Mushrooms are not included in the Census, and in consultation with the Horticultural Unit of
SOAEFD, all the known commercial mushroom growers in Scotland were identified.

The period of the survey covered pesticide applications to crops during the 12 month period 1st
October 1994 to 31st September 1995, except for mushrooms which was the 1995 calendar year.
With the exception of a few growers which had to be interviewed by telephone, data were
collected by personal interviews during visits to the holdings. In total, information was collected
from 43 holdings (Table 2) and 13 mushroom growers.

On completion of the survey, some regions were amalgamated: Highland & Islands, Caithness &
Orkney and Moray Firth (Northern Scotland); Lothian, Tweed Valley, Southern Uplands and
Solway (Southern Scotland).

The data for the protected crops were raised to give national estimates of both the areas of crops
grown and the use of pesticide by using raising factors based on the areas of holdings growing
protected crops in the June 1995 Agricultural Census  within regions and size groups (Table
40). Estimates were adjusted to take into account those glasshouses where no crops were grown
in 1995. An adjustment (Table 41) was made also for tomatoes within each region by applying
the raising factors to the sample area and comparing this with the area from the Agricultural
Census. This was not possible for the other crops as they are not listed specifically in the Census.
Since all known mushroom growers were interviewed, raising of usage data for mushrooms was
not necessary.
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EDIBLE CROPS

TOMATOES

Since 1991 the area grown had more than halved to 100,934 m’.

drsectiodes holoe e GRenalan e molusaieies (Tab el e oo
The proportion of the crop treated with an insecticide was 95%, of which 84% was treated using
biological methods. In the 1991 report, which did not distinguish between chemical and
biological agents, 97% of the crop was recorded as being treated with ‘all insecticides’.

Insecticides were used for the control of red spider mite and whitefly. Red spider mite was
controlled mainly by the use of fenbutatin oxide (73% of the crop) and the formulated mixture of
dicofol/tetradifon (19%). The biological control agent Encarsia sp. was used on 40% of the crop
for the control of whitefly, whilst only 3% and 2% of the crop was treated with nicotine and the
mixed active formulation heptenophos/permethrin respectively against this pest. As in 1991,
Bacillus thuringiensis (40%) and Phytoseiulus persimilis (27%) were used against caterpillars
and red spider mite respectively.

Of some significance was the fact that 72% of the crop was pollinated by bees which influenced
the use of insecticides.

The only molluscicide recorded was metaldehyde, on 8% of the crop area.

Fungicides, soil sterilants and disinfectants (Tables)
Ninety-two percent of the crop was treated with fungicides mainly against Botrytis, a slight
increase on the 87% recorded in the previous survey. As in 1991 iprodione was the main
fungicide applied, to 67% of the crop, followed by dichlofluanid (40%). The use of benomyl fell
from 49% of the crop treated in 1991 to only 2% in 1995. The reduction in the use of benomyl
reflected the fact that strains of Botrytis cinerea have become resistant to benomyl, and that MBC
fungicides are no longer recommended .

The proportion of the crop treated with dazomet decreased from 10% in 1991, to 2% in the
present survey, whilst the use of formaldehyde as a disinfectant in houses rose from 13% to 24%.

Herbicides

Paraquat, for general weed control, was the only herbicide recorded in 1991, on 5% of the crop.
No herbicide was recorded in the present survey.
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VEGETABLE SEEDLINGS

An estimated 11,210 m® of vegetable seedlings (mostly brassicae) were grown in 1995, a 30%
increase on 1991.

® Insecticides and molluscicides (Table®) ..
The area of crop treated with insecticides and molluscicides increased from 65% in 1991 to 85%
in 1995. The only specified reasons given for the use of insecticides was against aphids.
Chlorpyrifos, cypermethrin and pirimicarb were each used on 85% of the crop area.

Again, metaldehyde was the only molluscicide used, on 85% of the crop.

® Fungicides and soil sterilanss (TDIET) . . .. . oooiiiiiiriiiiniiissiemione
The use of fungicides in 1995, applied to 89% of the crop, was a considerable increase from 1991
when only 27% was treated. They were mostly used for the control of Botrytis and as a general
preventative spray. Dichlofluanid and the mancozeb/metalaxyl mixture were the principal

chemicals used. The principal fungicide in the previous survey, tolclofos-methyl, was not
recorded in 1995.

Although 24% of the crop in 1991 was treated with dazomet, no soil sterilisation
was recorded in the present survey.

© Herbicides (Table 7)

The herbicides paraquat (85% of the crop) and glyphosate (43%) were used for general weed
control on the soil within the protected area. The use of herbicide had not been recorded in either
of the two previous surveys.

Pesticide Usage Section, SASA, Edinburgh 5



OTHER EDIBLE CROPS

This category of protected crops is an amalgamation of minor crops encountered in this survey,
amounting to 49,719 mz, consisting mostly of leeks and strawberries, but because of large
variations in the crops between the years surveyed it was not possible to make valid comparisons
between the two surveys.

® Insecticides, biological agents and molluscicides (Table 8)
Seventy-nine percent of the crop area was treated with an insecticide. The active ingredients
deltamethrin (against caterpillars), fenbutatin oxide (against red spider mite) and pirimicarb
(against aphids) were each used on approximately 20% of the crop area.

The biological control agents, Heterorhabditis sp. and Phytoseiulus persimilis, were used against
vine weevil and red spider mite respectively, each on 10% of the crop.

Twenty-nine percent of the area was treated with the molluscicide, metaldehyde.

® Fungicides (Table9) oo
Forty-seven percent of the crop was treated with a fungicide. The main reasons given for the use
of fungicides were for the control of Botrytis and mildew, with bupirimate (30% of the crop
treated), iprodione (22%) and chlorothalonil (19%) being the most commonly used.

Benomyl was the principal fungicide in 1991, applied to 24% of the crop area, but was not

recorded during the present survey. This reflected the fact that strains of Botrytis cinerea have

become resistant to benomyl, and that MBC fungicides are no longer recommended 7 .

Herbicides (Table 9)

Forty-four percent of the crop area was treated with herbicide. Glyphosate, applied to 29% of the
crop area, and aziprotryne (24%) were the principal herbicides used for general weed control
within the houses.
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MUSHROOMS

The area of mushroom crops declined from 252,696 m* in 1991 to 191,584 m? in 1995.

@ Insecticides (Table 10) e
Usage of insecticides (87% of the crop treated) was roughly similar to that in 1991 and again they
were used predominantly for the control of sciarid and phorid flies. Diflubenzuron was the most
commonly used (on 49% of the crop) replacing diazinon, the principal active in 1991.

i s AL
As in 1991, all crops received a fungicide as a precaution against Verticillium and Mycogene sp.,
and again, prochloraz was the dominant active ingredient used on 96% of the crop. Benomyl was
used on 48% of the crop in 1991, but approval was amended ” for the use of MBC fungicides,
because of their ineffectiveness against strains of Verticillium fungicola (dry bubble).
Consequently no use of benomyl was recorded on the crop during 1995.

s L o
Disinfectants were used in the general cleansing of the houses and equipment, and to give some
control in the prevention of spore dispersal before emptying the houses. Sodium hypochlorite
which was the most popular disinfectant, applied to 59% of the crop area, was also used directly
on the crop for disease prevention and as a mushroom cleanser.

Pesticide Usage Section, SASA, Edinburgh



NON-EDIBLE CROPS

BEDDING AND POT PLANTS

The area of crops grown, including multi cropping, increased by more than a half from an
estimated 360,452 m” in 1991 to 548,317 m” in 1995.

As in the previous survey, the proportion of crop treated with individual pesticides or pesticide
groups is not reported as the continuous throughput of plants does not allow accurate recording of
the appropriate data.

® Insecticides, biological agents and molluscicides (Table 13) . . . . ... ...
The main reasons given for the use of insecticides were for the control of aphids and whitefly.
Cypermethrin, pirimicarb and oxydemeton-methyl were the principal aphicides, and buprofezin
and deltamethrin were the main insecticides to control whitefly.

In 1991 few instances of the use of biological control agents were recorded, but in 1995 their use
had increased to over 300,000 m®. The main biological control agents were Amblyseius spp.
against thrips and Verticillium lecanii against whitefly.

Almost 200,000 m’” were treated with molluscicides. As in 1991, metaldehyde was the main
molluscicide used.

EORGIGIAOE (TODIEIE) s b s S e
Botrytis, damping off and mildew were the most frequently cited reasons for treatment and, as in
the previous survey, iprodione was the most commonly used fungicide, followed closely by
propamocarb hydrochloride and tolclofos-methyl; they were all applied to over 200,000 treated

2
m.

Herbicides and growth regulators (Table 15)

Oxadiazon was the most popular herbicide used for general annual weed control within the
houses, the total treated area being 58,186 m? compared with 14,481 m” in 1991.

Daminozide and paclobutrazol were the two most commonly used growth regulators in the
present survey, compared with paclobutrazol and 4-indol-3-ylbutyric acid in 1991.

Pesticide Usage Section, SASA, Edinburgh



FLOWERS FOR CUTTING

This category consisted predominantly of chrysanthemums, and the estimated area grown
dropped from around 70,000 m” in 1991 to roughly 17,000 m? in 1995.

Very few pesticides were used on this crop. The only ones recorded were nicotine (22% of the
crop) against whitefly, methiocarb (22%) against slugs, iprodione (22%) for botrytis control and
propiconazole (100%) for white rust control. No herbicide use was recorded.

In 1991, 90% of the crop was treated with a wide range of insecticides whilst fungicides and
herbicides were applied to around 50% of the crop area.

Pesticide Usage Section, SASA, Edinburgh 9
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COMPARISONS WITH PREVIOUS SURVEYS

® Edible Crops
The area of edible crops had declined by 37% since 1991 to 161,863 m®. Tomatoes which
dominate this group of crops, accounting for 62% of the area grown, have declined by 54% to

100,934 m®. No protected lettuce crops were encountered in this survey (estimated to be 15,500
2.
m” in 1991).

Comparisons in the usage of pesticides in terms of weight and treated area of active ingredients
applied between the current and previous surveys are presented in Table 35.

Usage of insecticides, as measured by the treated area of active ingredients, was similar to that
recorded in 1991, when the decline in the area grown is taken into account. The weight of
insecticides applied dropped by only 4%. This relative increase was partly due to the use of the
insecticide/acaricide chlorpyrifos (28 kg) as a drench on vegetable seedlings, applied at a
relatively high rate, although this was to some degree countered by fatty acids not being recorded
on tomatoes in the present survey, which had accounted for 25 kg in 1991.

The area treated with biological agents fell to less than a quarter of that recorded in 1991. This
was largely a result of a reduction in the use of Encarsia sp. against whitefly, partly from the
decline in the area of tomatoes grown, but mostly from the reduction in the number of
introductions from an average of 14 in 1991 to only 5 in 1995.

The reduction in the total spray area of fungicide active ingredients by 31% was slightly less than
the reduction of crop area. The 3% fall in weight, indicating a relative increase, was in part due
to the greater use of propamocarb hydrochloride on tomatoes, which is applied at a high dose rate.

The 82% increase in area treated with herbicide active ingredients arose through the increased
usage on other edible crops, from 8,000 treated m?in the previous survey to over 34,000 treated
m*in 1995 and the usage on vegetable seedlings, over 14,000 m’ treated in 1995, whereas no
herbicide treatments had been recorded in 1991.

Pesticide Usage Section, SASA, Edinburgh



Mushrooms

The area of mushrooms grown in 1995 had declined by 24% since 1991.

Comparisons in the usage of pesticides in terms of weight and treated area of active ingredients
applied between the current and previous surveys are presented in Table 36.

The proportion of crop treated with insecticide, 89%, remained at a similar level to that in 1991,
81%, although the total area treated with active ingredients more than halved, even when the
decline in area grown is taken into account. This is due mainly to the reduction of repeated
treatments, in particular with diazinon, and the reduction in use of the formulated mixture of
pyrethrins and resmethrin.

The total area treated with fungicide active ingredients declined by only 2% since 1991,
indicating a relative increase when the drop in area grown is taken into account. The 38% decline
in weight of fungicides recorded is due mainly to the lower dosage rates applied of the principal
fungicide, prochloraz.

A L
The area of bedding and pot plants had increased by over 30% since 1991 to 565,664 m?,
although the area of flowers for cutting fell by 74% to an estimated 17,327 m’.

Comparisons in the usage of pesticides in terms of weight and treated area of active ingredients
applied between the current and previous surveys are presented in Table 37.

Insecticide usage, as measured by the total treated area of active ingredients, rose by 11%, but
declined by 18% in terms of weight apphed There was a large i 1ncrcase in the use of biological
agents, from less than 1,700 treated m’to almost 340,000 treated m’, due mainly to the extensive
use of Amblyseius spp against thrips.

The area treated with fungicide more than doubled since 1991 to 1.6 million m?, which was
accounted for by the general increase in usage by a number of fungicides. The weight of
fungicides increased almost 10-fold, due mainly to the use of propamocarb hydrochloride which
is applied at relatively high dose rates. No s011 sterilants were encountered in this survey;
dazomet was used on approximately 38,000 m? in 1991.

Herbicide active ingredients decreased by only 4%, although their weight more than doubled.

This was due mainly to the increased use of oxadiazon, which is applied at relatively high dose
rates.

Pesticide Usage Section, SASA, Edinburgh
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