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SUMMARY

This was the fifth survey of pesticide usage on arable crops.
Changes in cropping since the 1988 survey included increases in wheat and
oilseed rape, and decreases in winter barley, spring barley, oats, peas
for combining and both seed and ware potatoes (previously surveyed in
1987).

Usage of insecticides increased, particularly on winter barley, where
a 16-fold increase was recorded. Aphid control was the main reason for
use of insecticides, while leatherjacket and slug control decreased.

There had been a further increase in the wuse of fungicides,
particularly on winter barley, winter wheat and oats. As in the previous
2 surveys, fenpropimorph was the principal fungicide.

Overall, herbicide and growth regulator usage was similar to that
recorded in 1988 although metsulfuron-methyl dislodged MCPA as the
principal herbicide. Chlormequat remained the most commonly used growth
regulator.

INTRODUCTION

This is the fifth survey of pesticides used on arable crops. The previous
four were in 1974, 1977, 1982 and 1988 (references 1, 2, 3 and 4). Crops
surveyed included cereals, oilseed rape, and potatoes, surveyed separately
in 1987 (reference 5). Turnips and swedes for stockfeeding, which had
been included in previous arable crop surveys, will in future be surveyed
together with other forage and fodder crops.

DEFINITIONS AND NOTES

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.

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

Similarly, 2-methoxyethylmercury acetate and phenylmercury acetate are
both referred to as organo-mercury.

The use of sulphur on oilseed rape has been recorded as a fungicidal one.
However, its main use in this crop is not for disease control but to
correct or prevent sulphur deficiency.

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

METHOD
Using the 1989 Agricultural Census (reference 6), 2 samples were drawn

representing the whole of Scotland. The first sample was selected from
holdings growing any of the combine crops and the second from holdings



growing potatoes. This was necessary to provide adequate coverage of
potatoes, as the distribution of these over the country was different from
that of combine crops.

The country was divided into 11 land-use regions (Fig 1, reference 7) and
the samples were drawn from census returns of holdings growing at least
1 ha of the relevant crops. Holdings were stratified by land-use region
and by farm size group. 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.

Data on all combine crops and potatoes were obtained from all holdings
visited irrespective of the sample. The survey period was from the end of
the 1989 harvest to the end of the 1990 harvest. Details of the numbers
of holdings visited are given in Table 1 and the areas sampled in Table 2.

For all crops except potatoes (see below) sample data were raised to give
national estimates of pesticide usage using raising factors. These were
based on the areas growing combine crops in the 1990 Agricultural Census
(reference 8) within regions and size groups. Land-use regions 1 and 2
were amalgamated, as were regions 10 and 11. Adjustments were made for
each crop within each region by applying the first adjustment factors to
the sample area of each crop grown and comparing this with the area from
the 1990 Agricultural Census. A second adjustment was made for crops
where no holdings were sampled in one or more regions.

Sample data for potatoes were raised separately. Land-use regions 1 and 2
were amalgamated, as were regions 9, 10 and 11. [Initially data was
collected for seed, ware and early potatoes. Because of limited data in
the last category, it was amalgamated with the ware potatoes.

PESTICIDE USAGE
The area of each crop grown is shown in Table 2.

The proportions of crops not treated with the different groups of
pesticides are given in Table 3. Since 1988 there have been minor
changes, mainly the increased use of insecticides, especially on winter
barley, and a larger proportion of all the cereal crops receiving no
pesticide at all.

As in 1988, a large number of farmers were unable to specify precise
reasons for usage of pesticides, particularly fungicides. In the tables,
they are recorded as 'mo reason given'.

Although data on seed potatoes and ware potatoes were recorded and are
presented separately, amalgamated data for all potatoes are also provided
in Tables 43, 44 and 45. A summary of the areas of each crop treated with
each formulation is shown in Tables 48, 49 and 50, with each active
ingredient in Tables 51, 52 and 53, and the estimated quantities applied
in Tables 54, 55 and 56. The principal 50 chemicals ordered both by total
spray area and by tonnes of active ingredient are shown in Tables 57 and
58, both these tables include seed dressings data. Regional data are
shown in Tables 59 and 60, and comparisons with previous surveys in
Tables 61-63.



WINTER BARLEY

There has been a slight decrease in area grown from 69,240 ha in 1988 to
66,992 ha.

Insecticides and molluscicides (Tables 4, 51)

The proportion of the crop treated increased dramatically from 6% in 1988
to 43% in 1990, and the total spray area increased more than 16-fold to
nearly 57,000 sp.ha.

Nearly all insecticide use was against aphids, mainly with cypermethrin
and fenvalerate which accounted for 44% and 21% of the total insecticide
spray area. No leatherjacket control was recorded. In 1988, chlorpyrifos
had been the most commonly used insecticide, mainly for leatherjacket
control, followed by deltamethrin and demeton-S-methyl against aphids.

Methiocarb and metaldehyde were each used on less than 0.5% of the crop
for slug control. In 1988, more than 3% of the crop had been treated,
mainly with methiocarb.

Fungicides (Tables 5, 52)

Usage in 1990 was similar to that in 1988 at 96% of the crop treated. The
total spray area of active ingredients increased by more than 30% to
345,000 sp.ha, despite the 3% decrease in crop grown.

Of the diseases specified, the principal one was mildew accounting for 31%
of the spray area, similar to that recorded in 1988. Other reasons were
control of Rhynchosporium, rust and mixed and other diseases. Unspecified
reasons accounted for 62% of the spray area.

The most used fungicide was fenpropimorph which accounted for 25% of the
fungicide spray area of active ingredients (13% in 1988), and was used
mainly for mildew control. Tridemorph (16%), which had been the most
popular in 1988, and carbendazim (15%) were also widely used.

Herbicides and growth regulators (Tables 6, 53)

Usage of herbicides in 1990 was similar to that in 1988 at around 96% of
the crop treated. The total spray area of active ingredients increased by
12% to 140,000 sp.ha despite the small decrease in crop grown.

As in 1988, the main reason for use was for annual weed control which
accounted for 60% of the spray area.

By far the most used formulation was diflufenican/isoproturon which was
applied to 36% of the crop (10% in 1988), mainly for control of annual and
grass weeds.

Isoproturon, alone and in mixtures was the most used herbicide accounting
for 25% of the total spray area of active ingredients, followed by
diflufenican (18%). The use of mecoprop, the main herbicide in 1988
(20%), had declined to 11% (including mecoprop-P). Metsulfuron-methyl,
MCPA, trifluralin remained the main alternatives.

Total usage of growth regulators was broadly similar to that in 1988. As
then, chlormequat and 2-chloroethylphosphonic acid were the main active
ingredients.



The percentage of basic area treated more than once with each formulation
is shown in Table 7.

Seed dressings (Tables 46, 47)

The proportion of seed dressings decreased from nearly 100% of seed
treated in 1988 to 91% in 1990.

As in 1988, organo-mercury dressings were the most popular and were
applied to 67% of seed compared with 61% in 1988.

Ethirimol/flutriafol/thiabendazole, (18%), and fuberidazole/triadimenol
(7%) formulations were also used.

SPRING BARLEY
The area grown was 270,817 ha, a reduction of almost 50,000 ha since 1988.
Insecticides and molluscicides (Tables 8, 51)

The proportion of the crop treated increased slightly from 10% in 1988 to
13% in 1990. The total spray area of active ingredients also increased by
almost 22% to 42,277 sp.ha, despite the 15% reduction in area of crop
grown.

Aphid control increased from 11,000 sp.ha to 36,000 sp.ha, since 1988, and
leatherjacket control decreased from almost 19,500 sp.ha to 3,500 sp.ha.

Dimethoate was by far the most commonly used insecticide, applied to
22,000 sp.ha and accounting for 53% of the total spray area of active
ingredients, followed by demeton-S-methyl and chlorpyrifos (each 12%). In
1988, chlorpyrifos had been the principal insecticide, used only for
leatherjacket control, followed by demeton-S-methyl. Dimethoate had been
recorded on only 600 sp.ha.

As in 1988, methiocarb was the only molluscicide recorded for slug
control. There was a slight decrease from 1% of the crop treated to less
than 0.5%.

Fungicides (Tables 9, 52)

Usage in 1990 was similar to that in 1988 at 81% of the crop treated. The
total spray area of active ingredients decreased by 12%, slightly less
than the 15% reduction in crop grown.

As in 1988, the main reason for usage of fungicides was mildew control,
followed by rust, mixed and other diseases, and Rhynchosporium.
Unspecified reasons accounted for 46% of the spray area.

The 3 most commonly used fungicides were the same as in 1988.
Fenpropimorph was again the principal fungicide, accounting for 38% of the
total spray area of active ingredients, followed by tridemorph (18%) and
fenpropodin (16%).

Herbicides and growth regulators (Tables 10, 53)

The proportion of the crop treated with herbicides decreased slightly from
98% in 1988 to 95% in 1990. The total spray area of active ingredients



decreased from 740,500 sp.ha to 629,500 a reduction of 15%, in line with
the reduction in crop grown.

As in 1988, the main reason for use of herbicides was for annual weed
control. Metsulfuron-methyl and MCPA had exchanged positions as the
principal herbicide used on spring barley. Metsulfuron-methyl now
accounted for 21% of the total spray area of active ingredients (18% in
1988) followed by MCPA, 17% (24% in 1988). Usage of mecoprop remained
roughly the same as in 1988 at 14%.

Wild oat control increased from 8,200 sp.ha in 1988 to nearly 14,000 sp.ha
in 1990. As in 1988, flamprop-M-isopropyl and difenzoquat were the only
herbicides used.

Usage of growth regulators remained similar to that in 1988, taking into
account the reduction in crop grown. As in 1988, chlormequat was the
principal growth regulator followed by 2-chloroethylphosphonic acid.

The percentage of basic area treated more than once with each formulation
is shown in Table 11.

Seed dressings (Tables 46, 47)

Use of seed dressings decreased slightly from 100% of seed treated in 1988
to 97% in 1990. Organo-mercury dressings were again the most commonly
used and were applied to 82% of the seed, a slight decrease since 1988
(79%). There were slight decreases in the use of ethirimol/flutriafol
/thiabendazole, 7%, and fuberidazole/triadimenol, 5%. As in 1988, small
quantities of seed received either ethirimol alone or gamma-HCH, alone or
with an organo-mercury compound.

- WINTER WHEAT

The area grown increased by almost 11,000 ha from 98608 ha in 1988 to
109,514 ha in 1990 (the 1988 area refers to winter and spring sown
varieties).

Insecticides and molluscicides (Tables 12, 51)

The proportion of the crop treated increased from 30% in 1988 to 41% in
1990. The total spray area of active ingredients increased more than
3-fold to almost 54,000, although the area of crop grown increased by only
11%.

As in 1988, the main reason for insecticides was for aphid control.
Synthetic pyrethroids were very popular and cypermethrin, accounting for
34% of the total spray area of active ingredients, was the principal
insecticide, followed by dimethoate 19%, fenvalerate, deltamethrin (each
11%) and cyfluthrin (5%). Usage of pirimicarb, the most common in 1988
(35%) had declined to only 6% of the total spray area.

Molluscicide treatments declined from 17,000 sp.ha in 1988 to 10,500
sp.ha. Again, methiocarb was the most popular, followed by metaldehyde.

Fungicides (Tables 13, 52)

The proportion of the crop treated decreased slightly from 99% in 1988 to
97% in 1990. The total spray area of active ingredients increased by



almost 34% from 540,000 sp.ha to 723,000 sp.ha, although the area of crop
grown increased by only 11%.

As in 1988, the main specified reasons for fungicide use were mildew, 17%
of the spray area, followed by rust, 9%. Unspecified reasons accounted
for 69%.

In 1988, chlorothalonil and carbendazim each accounted for 16% of the
total spray area. In 1990, usage of carbendazim increased to 20%, while
that of chlorothalonil declined to 8%. Fenpropimorph, 13%, was again
commonly used.

Herbicides and growth regulators (Tables 14, 53)

The proportion of the crop treated with herbicides declined very slightly
from 96% in 1988 to 94% in 1990. The total spray area of active
ingredients increased by more than 8% to 244,500 sp.ha, a slightly
smaller percentage increase than the increase in crop grown.

As in 1988, the main reason for use of herbicides was for annual weed
control. Metsulfuron-methyl, which accounted for 20% of the total spray
area of active ingredients, had overtaken the mecoprops (18%) as the
principal herbicide. The grass herbicide, isoproturon (13%), mainly in
formulation with diflufenican (8%), was the next most popular. Ioxynil
and bromoxynil were again commonly used, depending on the weed flora.

The total spray area of growth regulators increased by more than 35% since
1988 to 186,000 sp.ha. Again, chlormequat was the most commonly used.

The percentage of basic area treated more than once with each formulation
is shown in Table 15.

Seed dressings (Tables 46, 47)

As in 1988, all wheat seed was treated, and again, organo-mercury
compounds were the most popular, although their use has decreased from 86%
of seed treated to 69%. Usage of fuberidazole/triadimenol increased from
15% to 23%. Small quantities received ethirimol/flutriafol
/thiabendazole, fonofos, and chlorfenvinphos.

SPRING WHEAT

This is the first time that this crop has been recorded in Scotland. The
area grown, 1400 ha, is an estimated figure and is based on data collected
from only 5 holdings, mainly in Lothian, land-use region 7. Data for this
crop should therefore be treated with caution.

Insecticides and molluscicides

None were recorded.

Fungicides (Tables 16, 52)

97% of the crop was treated with fungicides.

The most popular was fenpropimorph which accounted for 41% of the total
spray area, followed by carbendazim, triadimenol and flutriafol, each at

12%. The only specified reasons for the use of fungicides were to control
mildew and ear diseases.



Herbicides and growth regulation (Tables 17, 53)

97% of the crop received herbicides. Mecoprop and metsulfuron-methyl were
the most commonly used, each accounting for 31% of the total spray area to
control annual weeds.

Growth regulators were applied to 37% of the crop, 2-chloroethyl
phosphonic acid and chlormequat were the only chemicals used.

The repeated use of each formulation is shown in Table 18.
Seed dressings (Tables 46, 47)

All spring wheat seed was treated. Organo-mercury compounds accounted for
98% of the seed and the remaining 2% received fuberidazole/triadimenol.

WINTER OATS

This is the first time that this crop has been recorded in Scotland. The
area grown, 1,400 ha, is an estimated figure, and is based on data
collected from only 9 holdings. Data for this crop should therefore be
treated with caution.

Insecticides and molluscicides (Tables 19, 51)

71% of the crop received insecticides for aphid control. Only synthetic
pyrethroids were recorded, cyfluthrin, deltamethrin and cypermethrin being
the most commonly used.

No molluscicides were recorded.

Fungicides (Tables 19, 52)

98% of the crop received fungicides. The only specified reason was for
mildew control. Tridemorph was the principal fungicide, accounting for
48% of the total spray area.

Herbicides and growth regulators (Tables 20, 53)

Herbicides were applied to 98% of the crop. Metsulfuron-methyl was the
principal herbicide, accounting for 29% of the total spray area, followed
by isoxaben and mecoprop, each 16%. Again the main reason was to control
annual broad leaved weed.

69% of the crop received growth regulator. Only chlormequat was recorded.
The repeated use of each formulation is shown in Table 21.

Seed dressings (Tables 46, 47)

All winter oat seed was treated. Organo-mercury compounds were applied to
95% of the seed and fuberidazole/triadimenol to the remaining 5%.

SPRING OATS

The area grown had decreased by 21% to 27,500 ha since the last survey.



Insecticides and molluscicides (Tables 22, 51)

The proportion of the crop treated increased slightly from 10% in 1988 to
14% in 1990. The total spray area increased by more than T71% to
5,695 sp.ha.

The main reason for use of insecticides was for aphid control 90%, with
10% for leatherjacket control. A larger range of insecticides was
recorded than in 1988 when only chlorpyrifos, for leatherjacket control
and cypermethrin, for aphid control, were used. In 1990, cypermethrin
accounting for 41% of the total spray area, and dimethoate (32%) were the
principal insecticides, both for aphid control. Again only chlorpyrifos
was used for control of leatherjackets.

As in 1988, no molluscicide usage was recorded.
Fungicides (Tables 23, 52)

The proportion of the crop treated increased from 25% in 1988 to 57% in
1990. The total spray area of fungicides of active ingredients to over
24,000 sp.ha.

As in 1988, the main specified reason for fungicide usage was mildew
control. The principal fungicide recorded was sulphur, accounting for 30%
of the total spray area, followed by fenpropimorph, 23%. Usage of
tridemorph which had been the most common in 1988 (44%) has declined to

18%.
Herbicides and growth regulators (Tables 24, 53)

The proportion of the crop treated with herbicides decreased from 92% in
1988 to 71% in 1990. The total spray area of active ingredients decreased
by nearly 40% to 38,000 sp.ha, a larger proportion than the decrease of
21% in crop grown.

As in 1988, nearly all herbicides were used for annual weed control. MCPA
remained the principal herbicide, accounting for 32% of the total spray
area of active ingredients (35% in 1988), followed by metsulfuron-methyl,
95%, (18% in 1988) and the mecoprops, 19% (13% in 1988).

Usage of growth regulators was roughly similar to that in 1988, 34% of the
crop being treated. Chlormequat was the only chemical recorded.

The repeated use of formulations is shown in Table 25.

Seed dressings (Tables 46, 47)

Only 72% of spring oat seed received a dressing, compared with 83% in
1988. Organo-mercury, mainly alone (69%) or with gamma-HCH (less than
0.5%) was the principal chemical. Small quantities of
fuberidazole/triadimenol were also used.

PEAS

The area grown had almost halved since 1988 to 4392 ha.



Insecticides and molluscicides (Tables 26, 51)

The proportion of the crop treated increased from 1% in 1988 to 9% in
1980. In comparison, the total spray area of active ingredients increased
almost 5-fold to 385 sp.ha, despite the 50% decline in crop grown.

In 1988, pirimicarb had been the only insecticide recorded, for aphid
control. In 1990, fenvalerate and dimethoate were used for unspecified
reasons.

As in 1988, no molluscicides were recorded.

Fungicides (Tables 26, 52)

The proportion of the crop treated increased slightly from 60% in 1988 to
69% in 1990. The total spray area of active ingredients decreased by only
22% despite the 50% decrease in crop grown.

As in 1988, a large proportion of reasons were unspecified. Botrytris was
the only specified reason recorded.

As in 1988, chlorothalonil was the principal fungicide accounting for 26%
of the total spray area of active ingredients, followed by sulphur, 21%,
and carbendazim, 17%. Use of vinclozolin, benomyl and iprodione which
were popular in 1988 declined slightly.

Herbicides and growth regulators (Tables 27, 53)

Usage of herbicides, including desiccants, declined very slightly from
100% of the crop treated in 1988 to 98% in 1990.

The 50% drop in total spray area of active ingredients to 12,000 sp.ha was
in line with the decrease in the crop area.

Cyanazine, on nearly half the crop area, was the main herbicide, followed
by terbutryn on 43% of crop area and terbuthylazine on 34%. Desiccation
was mainly with diquat, used on 63% of the crop, followed by glyphosate on
18%.

Only 2% of the crop area received a growth regulator, chlormequat,
compared with 4% in 1988.

The repeated use of formulations is shown in Table 28.
Seed dressings (Tables 46, 47)

As in 1988, all pea seed was treated, although again, detailed information
could not be obtained from some growers, 32% (48% in 1988). Drazoxolon
was again the most commonly used dressing, applied to 54% of the seed,
followed by metalaxyl/thiabendazole/thiram, 11%, and thiram alone, 3%.

WINTER OILSEED RAPE

Since the last survey, oilseed rape has been subdivided into winter and
spring sown crops in the Census. In 1990, 37,763 ha of winter sown Ccrops
were grown, compared with an area of 41,514 ha in 1988 which included both
winter and spring sown varieties. Because nearly all the data collected



in 1988 was from winter sown crops this is used for comparison with the
winter sown crops in 1990.

Insecticides and molluscicides (Tables 29, 51)

The proportion of the crop treated increased from 30% in 1988 to 37% in
1990. Consequently, the total spray area of active ingredients increased
by almost 19% to 15,300 sp.ha despite the 9% decrease in crop grown.

The main differences in reasons for use since 1988 were the decline in
molluscicides from 20% of the crop treated to 8% in 1990, and the increase
in insecticides from 10% to 37%. Cypermethrin, the principal insecticide
accounting for 35% of the total spray area of active ingredients, and used
mainly for aphid control, had not been recorded used on this crop in 1988.
Alphacypermethrin, the most commonly used in 1988, remained popular in
1990, accounted for 31% of the total spray area, and was used to control
mainly seed weevils and pollen beetles. Deltamethrin, 18%, was used
mainly for aphid control.

Methiocarb remained the principal molluscicide.
Fungicides (Tables 30, 52)

The proportion of the crop treated increased slightly from 92% in 1988 to
95% in 1990. The total spray area of active ingredients increased by 27%
to 181,000 sp.ha.

As in 1988, a large proportion of reasons for use of fungicides were
unspecified. Light leaf spot remained the main specified reason, and
again, carbendazim was the principal fungicide, accounting for 30% of the
total spray area of active ingredients. Sulphur, 19%, and vinclozolin,
9%, remained popular. The use of prochloraz increased to 17%, mainly to
control light leaf spot and botyritis.

Herbicides and growth regulators (Tables 31, 53)

The proportion of the crop treated with herbicides, including desiccants,
decreased from 98% in 1988 to 94% in 1990. The fall in total spray area
of active ingredients of 8% was in line with the decrease in crop grown.

As in 1988, metazachlor was the principal herbicide, accounting for 21% of
the total spray area of active ingredients. Clopyralid, 20%, and
benazolin, 17%, remained the main alternatives. Diquat and glyphosate
were again used as desiccants.

Chlormequat was again the only growth regulator, used on 16% of the crop
(9% in 1988).

The repeated use of formulations is shown in Table 32.

Seed dressings (Tables 46, 47)

More detailed information on seed dressings was obtained compared with
1988. Fenpropimorph/gamma-HCH/thiram was by far the most commonly used

treatment, applied to 74% of the seed. Small quantities of
captan/gamma-HCH and metalaxyl were also used.

10.



SPRING OILSEED RAPE

This crop has only recently been included in the Agricultural Census. In
1990, 7,414 ha were grown.

Insecticides and molluscicides (Tables 33, 51)

70% of the crop was treated with insecticides. The main specified reasons
for use were pollen beetle and aphid control.

Cypermethrin was the principal insecticide acecounting for 40% of the total
spray area, for the control of both insect pests, followed by
deltamethrin, 22%.

No molluscicide use was recorded.

Fungicides (Tables 34, 52)

65% of the crop was treated with fungicides. The only specified reason
for use was to control light leaf spot. Sulphur was by far the most used
fungicide, 54% of the total spray area, followed by carbendazim, 24%.
Herbicides and growth regulators (Tables 35, 53)

83% of the crop received herbicides, including desiccants. Metazachlor
and clopyralid were the principal herbicides and each accounted for 25% of

the total spray area. Diquat was by far the most commonly used desiccant,
on 26% of the crop.

No growth regulators were recorded.

The repeated use of formulations is shown in Table 36.

Seed dressings (Tables 46, 47)

The only specified seed dressing was fenpropimorph/ gamma-HCH/thiram, used
on 79% of seed, while no detailed information was obtained for the
remaining seed.

SEED POTATOES

The area grown has declined by 8% since 1987 to 15,834 ha.

Insecticides, nematicides and molluscicides (Tables 37, 51)

The proportion of the crop treated increased from 39% in 1987 to 82% in
1990, and the total spray area increased almost 3-fold to 43,500 sp.ha.
As in 1987, the main reason for use was for aphid control, and again,
demeton-S-methyl and pirimicarb were the principal insecticides. Small
quantities of aldicarb and thiabendazole/iodophor had been used in 1987,

but no nematicides were recorded in 1990.

As in 1987, methiocarb was the only molluscicide recorded, applied to 4%
of the crop.

Fungicides (Tables 37, 52)

Usage of fungicides remained roughly the same as in 1987 and around 97% of

11.



the crop was treated, while the total spray area of active ingredients
increased by 4% to 112,500 sp.ha, despite the 8% decline in crop grown.
As in 1987, all sprays were for blight control. Mancozeb was the
principal fungicide, accounting for 33% of the total spray area, followed
by cymoxanil and the fentins at 13% and maneb, 12%.

Herbicides and desiccants (Tables 38, 53)

The proportion of the crop treated with herbicides and desiccants
decreased slightly from 100% of the crop in 1987 to 97% in 1990, but the
total spray area increased by 7% despite the decrease in crop grown.

Paraquat and linuron were again the principal herbicides, while sulphuric
acid was by far the most used desiccant. There was a marked decline in
the use of diquat as a desiccant, from 28% of the crop treated in 1987 to
2% in 1990. In 1987, daminozide had been used on 1% of the crop, but in
1990, no growth regulators were recorded.

The repeated use of formulations is shown in Table 39.
Seed dressings (Tables 46, 47)

The proportion of tubers treated with pre-planting fungicide remained
roughly the same as in 1987 at 55%.

As in 1987, tolclofos-methyl was the principal chemical, accounting for
30% of the tubers treated. Its popularity has been diminished somewhat by
the introduction of pencycuron which was used on 11%.

WARE POTATOES

The area of crop grown has declined by 4% since 1987 to 11,394 ha.
Insecticides, nematicides and molluscicides (Tables 40, 51)

The proportion of the crop treated increased from 36% in 1987 to 42% in
1990, while the total spray area increased by 51% to 13,000 sp.ha, despite
the decrease of 4% in crop grown.

As in 1987, dimethoate was the most commonly used insecticide for aphid
control, accounting for 45% of the total spray area. Demeton-S-methyl and
pirimicarb were the main alternatives. Aldicarb continued to be used for

nematode control, 209 ha, being treated, compared with 360 ha in 1987.

Methiocarb was the main molluscicide, and as in 1987, was applied to 10%
of the crop.

Fungicides (Tables 40, 52)

Usage of fungicides remained roughly the same as in 1987, at around 91% of
the crop treated, and there was little change in the total spray area of
active ingredients of 73,000 sp.ha.

Mancozeb was by far the most used fungicide, accounting for 39% of the
total spray area, followed by the fentins at 15% and metalaxyl, 12%.

12.



Herbicides and desiccants (Tables 41, 53)

As in 1987 95% of the crop was treated. The area of crop planted declined
by 4% and the total spray area of active ingredients by 18% to
27,000 sp.ha.

Paraquat was again by far the most used active ingredient, and accounted
for 35% of the total spray area.

Sulphuric acid remained the most commonly used desiccant. In 1987, maleic
hydrazide had been used on 1% of the crop, but in 1990 no growth
regulators were recorded.

The repeated use of formulations is shown in Table 42.

Seed dressings (Tables 46, 47)

Usage of pre-planting fungicides remained roughly similar to that found in
1987 at 30% of the tubers treated.

In 1987, tolclofos-methyl was by far the most used chemical, but in 1990,
it was used on only 12% of the tubers, while 17% were treated with
pencycuron.
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TABLE 57: Estimated area (sp. 1000 ha) treated with the 50 most
extensively used active ingredients, including seed dressing on all the
arable crops surveyed.

1990 1988%

1 Fenpropimorph 370 252
2 Organo-mercury 365 409
3 Carbendazim 268 201
4 Chlormequat 236 199
5 Metsulfuron-methyl 206 213
6 Prochloraz 194 83
7 Tridemorph 186 238
8 Mecoprop 149 202
9 MCPA 133 218
10 Fenpropidin 121 77
11 Maneb 116 111
12 Triadimenol 109 118
13 Sulphur 106 45
14 2-chloroethylphosphonic acid 98 93
15 Mancozeb 92 67
16 Flutriafol 30 65
17 Propiconazole 88 138
18 Flusilazole 86 s
19 Chlorothalonil 73 108
20 Ioxynil 71 80
21 Bromoxynil 69 71
22 Isoproturon 69 24
23 Cypermethrin 56 1
24 Mepiquat chloride 55 68
25 Diflufenican 45 13
26 Fuberidazole 45 55
27 Triadimefon 42 9
28 Fluroxypyr 39 34
29 Benazolin 37 31
30 Dimethoate 37 9
31 Gamma-HCH 37 10
32 Thiram 35 6
33 Ethirimol 33 39
34 Thiabendazole 33 39
35 Thifensulfuron-methyl 31 17
36 Demeton-S-methyl 30 17
37 Linuron 29 41
38 Sulphuric acid 29 21
39 Glyphosate 27 28
40 Mecoprop-P 27 .
41 Paraquat 26 26
42 Clopyralid 24 36
43 2,4-DB 23 29
44 Dichlorprop 23 52
45 Cymoxanil 22 4
46 Fenvalerate 22 +
47 Deltamethrin 21 1
48 Pirimicarb 21 12
49 Metazachlor 20 18
50 Metalaxyl 19 27

Tkt o excluding turnips and swedes and including potato data for 1987.
T+ - less than sp.500 ha.
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TABLE 58:

including
surveyed.

WO~ WhN -

Estimated amount

seed dressings used most by weight,

(tonnes) of the 50 active ingredients,
on all the arable crops

1930 1988%*
Sulphuric acid 4347 3728
Sulphur 357 167
Chlormequat 230 210
Mecoprop 172 310
Fenpropimorph 142 156
Maneb 114 120
Mancozeb 104 103
MCPA 95 185
Fenpropidin 65 49
Isoproturon 64 26
Tridemorph 54 100
Carbendazim 39 36
Chlorothalonil 32 74
Dichlorprop 29 75
Glyphosate 25 35
Prochloraz 24 28
2,4-DB 23 30
2-chloroethylphosphonic acid 22 26
Mepiquat chloride 20 34
Linuron 18 27
Mecoprop-P 18 .
Trifluralin 16 16
Metazachlor 16 23
Dimethoate 16 3
Ethirimol 15 18
Pendimethalin 15 23
Sodium chlorate 15 6
Manganese zinc ethylenebisdithiocarbamate 14 24
Paraquat i3 16
Bromoxynil 13 14
Ioxynil 13 15
Propyzamide 12 12
MCPB 11 21
Triadiminol 10 7
Propiconazole 9 17
Vinclozeolin 9 11
Flamprop-M-isopropyl 8 5
Bentazone 8 12
Chlorotoluron 7 5
Methabenzthiazuron 7 1
Fluroxypyr 7 5
Benazolin 7 7
Cyanazine 7 10
Flutriafol 6 4
Flusilazole 6 s
Demeton-S-methyl 6 4
Diquat 6 14
Thiophanate-methyl 5 7
Triadimefon 5 2
Iprodione 4 7

excluding turnips and swedes and including potato data for 1987
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COMPARISON WITH PREVIOUS SURVEYS
CEREALS (TABLE 61)

The area grown remained fairly constant between 1982 and 1988, but fell by

9% between 1988 and 1990. Overall, there was a 5% increase in total
pesticide usage of spray hectares of active ingredients between 1988 and
1990. All pesticide groups showed an increase except for molluscicides
and seed dressings.

Between 1988 and 1990, usage of insecticides, mainly for aphid control,
increased almost 3-fold. There was a dramatic increase in the use of
pyrethroids, mainly cypermethrin and fenvalerate. Systemic
organophosphates also showed an increase, dimethoate being the most
popular.

There was an 18% increase in usage of fungicides over the same period,
but a slight decrease in quantities used, reflecting the lower dose rates
employed. Fenpropimorph, carbendazim and tridemorph remain the
3 principal fungicides in use.

Herbicide usage between 1988 and 1990 declined in line with the fall in

area grown. Metsulfuron-methyl remained the most commonly used. Use

of isoproturon,

alone and in formulations especially with diflufenican,
showed a marked increase since 1988.

TARLF. 61: Comparison of pesticide usage on cereals 1982-1990, spray hectares of formulations, spray hectares of

active ingredients and quantities used (kg)

1982 1988 1990
sp-ha. k sp.ha. sp.ha. k sp.ha. sp-ha.
of a.i.'s g of forms. of a.i.'s g of forms. of a.i.'s

Insecticides

Pyrethroids S . 1,162 1,162 21 97,729 97,729
Systemic 623 150 14,493 14,493 3,497 47,122 47,122

organophosphates

Non-systemic 847 550 30,241 30,241 16,970 7,671 7,671

organophosphates

Organochlorines 5,452 6,280 1,703 1,703 1,916 236 236
Carbamates 292 40 5,895 5,895 539 3,875 3,875
Others = a 999 999 . 1,770 1,770
Total insecticides 7,214 7,020 54,493 54,493 22,943 158,404 158,404
Molluscicides 443 100 23,585 23,585 4,950 12,096 12,096
Fungicides 669,865 317,420 1,076,558 1,270,959 660,554 1,189,616 1,500,366
Herbicides 1,116,968 1,249,760 820,107 1,153,453 805,790 733,886 1,058,626
Growth regulators 50,217 47,940 288,630 356,650 262,836 323,475 381,833
Seed dressings 621,616 84,951 522,122 652,020 26,602 458,954 570,490
Total pesticides 2,466,323 1,707,191 3,785,495 3,511,160 1,783,675 2,876,431 3,681,815
Area grown 525,842 522,136 477,705

82.

kg

1,738
12,491

4,502

283
492

.

19,506
2,749
652,847
548,988
262,160
23,226
1,509,476



OILSEED RAPE (TABLE 62)

The area grown in 1988 was considerably more than in 1982 when it was a
comparatively new crop in Scotland, and a further increase, 9%, was seen
in 1990. Overall, there was a 39% increase of spray hectares of active
ingredients of all pesticides between 1988 and 1990.

Usage of insecticides increased nearly 5-fold between 1988 and 1990
Pyrethroids, mainly cypermethrin and alphacypermethrin, were the most
commonly used. Molluscicide usage was highest in 1988.

There was a 32% increase in fungicide usage over the same period.
Carbendazim remains the most popular, mainly for control of light leaf
spot.

A small decrease in herbicide usage relative to the area grown was
recorded in 1990 compared with 1988, which may be due partly to a larger
proportion of spring sown varieties.

TABLE 62: Comparisons of pesticide usage on oilseed rape 1982-1990, spray hectares of formulations, spray hectares
of active ingredients and quantities used (kg)

1982 1988 19390
sp.ha. sp.ha. k sp.ha. sp.ha. k sp.ha. sp.ha. k
of forms. of a.i.'s *9 of forms. of a.i.'s g of forms. of a.i.'s g
Insecticides
Pyrethroids . . : 4,164 4,164 44 19,884 19,884 355
Non-systemic 189 315 58 57 57 72 1,463 1,463 605
organophosphates
Organochlorines 69 69 26 u Z . 629 629 194
Others . g . s g . 237 237 .
Total insecticides 258 384 84 4,221 4,221 116 22,213 22,213 1,154
Molluscicides 122 122 58 9,322 9,322 1,670 2,939 2,939 596
Fungicides 82 82 41 126,908 142,501 140,063 169,866 187,818 225,676
Herbicides 3,191 4,043 14,823 73,043 92,447 60,910 717,745 93,783 47,526
Growth regulators . . « 3,776 3,776 5,995 6,702 6,702 8,995
Seed dressings 1,606 4,818 253 41,940 54,047 1,099 44,661 112,584 3,175
Total pesticides 5,259 9,450 15,259 259,210 306,314 209,853 324,126 426,033 287,122
Area grown 1,606 41,514 45,177
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POTATOES (TABLE 63)

There has been a gradual decline in areas of potatoes grown with a 12%
reduction between 1982 and 1987 and a further 6% drop between 1987 and
1990. Overall, the total pesticide usage of spray hectares of active
ingredients increased by 11% since 1987, due mainly to an increase in the
use of aphicides, where there was a 3-fold increase.

The principal aphicides are the systemic organophosphates,
demeton-S-methyl and dimethoate, and the carbamate, pirimicarb.
Molluscicide usage was highest in 1987.

Usage of fungicides in 1990 remained roughly similar to that in 1987.
Mancozeb, alone and in mixtures, is by far the most commonly used
fungicide, followed by the fentins, cymoxanil and maneb.

Herbicide and desiccant usage in 1990 was in line with the drop in area
grown since 1987.

Chemicals used on tubers before planting were first recorded in 1987, but
overall usage remained roughly similar in 1990. Tolclofos-methyl remains
the principal chemical in use.

Comparison of pesticide usage on potatoes 1982-1990, spray hectares of formulations, spray hectares of

active ingredients and quantities used (kg)

1982 1987 1930
sp.ha. Kk sp.ha. sp.ha. k sp.ha. sp.ha.
of a.i.'s g of forms. of a.i.'s 9 of forms. of a.i.'s
Insecticides
Pyrethroids . z » . . 521 521
Systemic 6,352 1,910 11,462 11,462 3,269 35,477 35,477
organophosphates
Non-systemic - . 16 16 27 i .
organophosphates

Organochlorines a : 47 47 138 . .
Carbamates 3,473 640 6,499 6,499 2,170 17,608 17,608
Others . " 955 955 v 80 80
Total insecticides 9,825 2,550 18,979 18,979 5,604 53,686 53,686
Molluscicides 566 120 5,068 5,068 856 3,038 3,038
Fungicides 114,721 100,150 106,535 180,612 139,562 110,368 185,621
Herbicides 39,867 31,670 48,376 55,220 47,306 46,040 51,407
Desiccants 37,008 2,989,370 30,622 31,376 3,743,195 32,693 32,693
Growth regulators . " 355 355 741 .
Seed dressings . 12,568 13,089 11,929 11,641 12,501
Total pesticides 201,987 3,124,220 222,503 304,689 3,949,193 257,466 338,946

Area grown 32,888 28,959 27,228

84.

kg

9,237

2,762

12,004
391
125,721
33,788
4,357,743
21,789
4,551,436



