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SUMMARY

This was the fourth survey of pesticide usage on these crops in Scotland.
The previous three were in 1977, 1982 and 1989. (References 1, 2 and 3)
The area of the crops grown had increased by 23% in the last two years to
nearly 11,500 hectares.

Insecticides

Usage of insecticides had increased by nearly 30% (of active ingredient)
since the last survey to 26,000 spray hectares.

Chlorfenvinphos was the most widely wused insecticide (6,200 spray
hectares) largely to control root fly on turnips and swedes. Carbofuran,
which had a total usage of 4,000 spray hectares was also extensively used
for the same purpose on 2,500 spray hectares of the same crop.

Aphids, however, were the most widespread pests and a variety of
chemicals, particularly dimethoate, deltamethrin and demeton-S-methyl were
used for their control.

Fungicides

The spray area treated rose in proportion to the area of the crop.
Chlorothalonil was the most widely used at 6,000 spray hectares and this
total was twice that in 1989.

Metalaxyl, in formulations with either chlorothalonil or mancozeb, was also
extensively used, on around 2,000 spray hectares. Both fungicides were
used to control a range of diseases. Iprodione, the second most used
fungicide in 1989 (2,846 spray hectares) had its usage reduced to just
over 1,000 spray hectares.

Herbicides

A wide range of herbicides was recorded. The main ones were trifluralin
on nearly 5,000 spray hectares representing 40% of the crop and
propachlor on 3,000 spray hectares. These were used mainly on
brassicae. Cyanazine was applied to nearly 3,800 spray hectares of peas
and beans and was the main herbicide used on these crops.

DEFINITIONS AND NOTES

Basic area (or basic hectares) 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 hectares) 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

2 compounds.

The reasons stated were those given by the growers and occasionally may
be inappropriate.



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

METHOD

Using the June 1990 Agricultural Census (Reference 4) a sample of
vegetable growers representing the whole of Scotland was drawn. The
sample was stratified by land use region (Figure 1 and Reference 5) and
size group (Table 1). Sampling fractions, proportional to areas grown,
were used for each size group so as to provide adequate representation of
the relatively less numerous larger holdings. Only very small areas of
vegetables were grown in regions 1, 2, 10 and 11 and were not included in
this survey.

Data was obtained by personal interview during visits to the holdings and
also when necessary from consultant agronomists and contractors. The
survey period was the calendar year 1991. When considering
overwintering crops, data was collected for those crops where the bulk of
the growing season was in 1991.

For all crops the data was raised by applying one set of raising factors,
based on the areas of vegetables grown in each region and 2 adjustment
factors (Tables 3, 4 and 5) calculated from the June 1991 Agricultural
Census (Reference 6) to give estimates of pesticide usage at the national
level. 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 1991 census. A second
adjustment was made for crops where no holdings were sampled in one or
more regions.

PESTICIDE USAGE

The 1991 census area of vegetables grown in each region are shown in
Table 2 which includes the 1989 totals for comparison. The proportions of
crop grown which were not treated with the various types of pesticides are
shown in Table 6.

The area of each crop treated with each formulation is shown in tables
55-57 and each active ingredient in tables 58-60. The estimated quantities
of active ingredients used (kg) are shown in Tables 61-63. The top
25 chemicals used have been listed, ranked according to spray hectares in
Table 64 and kg of active ingredient in Table 65. Regional usage of
pesticide groups is shown in Table 66 and comparisons with previous
surveys are given in Table 67.

BRUSSELS SPROUTS

The area of the crop grown was 277 hectares, broadly similar to the
254 hectares in 1989. None of the crop was pesticide free, compared with
% in the previous survey. All the crop was treated with both insecticides
and herbicides but fungicides were applied to 81% of the crop area. This
compares with 85% for insecticides and herbicides and 48% for fungicides in
the last survey.

Insecticides and molluscicides (Table 7)

Cypermethrin was used to control aphids and caterpillars on 348 spray
hectares (42% of the crop) and deltamethrin on a similar area, to control
aphids. Demeton-S-methyl (on 39% of the crop) and dimethoate (on 42% of

2.



the crop) were also used as aphicides. Root fly was treated entirely by
use of carbofuran on 61% of the crop. Both methiocarb and metaldehyde
were used to control slugs (46% and 39% of crop respectively).

Fungicides (Table 8)

Carbendazim was the most used chemical and over 80% of the crop was
treated against downy mildew or for unspecified reasons. White blister
received the most attention, 42% of the crop being treated with
mancozeb/metalaxyl and 39% with chlorothalonil/metalaxyl formulations.

Herbicides (Table 9)

As in 1989, trifluralin was the most commonly used, followed by
metazachlor.

SUMMER/AUTUMN CABBAGE

The crop area had increased by 19% to 292 hectares since 1989. The
proportion of the crop treated with any pesticide in this survey had risen
from 91% to 95%. Insecticides were used on 91% of the crop compared with
84% in the last survey whilst fungicides use had risen slightly from 23 to
29%. Herbicide use had increased rather more, to 95% from 77%.

Insecticides (Table 11)

The main reasons for using insecticides were to control caterpillars (45% of
the total insecticide spray area) followed by aphids (41%). The former
were controlled mostly by deltamethrin or fenvalerate and the latter with
demeton-S-methyl or pirimicarb.

Fungicides (Table 12)

29% of the crop was treated, mostly for unspecified reasons. Mildew,
Alternaria and leaf spot were mentioned in connection with very small

areas.
Herbicides (Table 13)

Trifluralin and propachlor were the main chemicals applied to control both
annual broad-leaved weeds and annual grasses on 87% and 83% of the crop.
Cycloxydim, new since the last survey, was used to control grass weeds
on 38% of the crop area.

OTHER CABBAGE

The area of the crop grown was 174 hectares compared with 213 hectares
in 1989. None was untreated; 97% received insecticide, 3% fungicide and
all at least one herbicide.

Insecticides (Table 15)

Cypermethrin was by far the most used insecticide, 266 spray hectares on
59% of the crop, used primarily against aphids. In the previous survey,
demeton-S-methyl was the main insecticide, (76% of the crop) used against
aphids and caterpillars. Carbofuran was applied to 110 hectares, 63% of
the crop area and was the main treatment against root fly. In the last
survey only 42 spray hectares was used. Then, trichlorfon was the main

chemical used against this pest.



Fungicides (Table 16)

Usage was minimal. Only 3% of the crop was treated, all with a
mancozeb/metalaxyl formulation. This was in contrast with the findings of
the last survey when at least 50% of the crop was treated.

Herbicides (Table 17)

As in previous surveys, trifluralin was the main chemical used, 166 spray
hectares on 95% of the crop. Propachlor and metazachlor were also widely
used (51% and 46% of the crop respectively). All were used to control
annual broadleaved and annual grass weeds.

CALABRESE

The area of the crop grown was 1247 hectares compared with 1078 hectares
in 1989, a 16% increase. Ninety two percent of the crop was treated with
insecticide, 82% with fungicide and 96% with herbicide. Corresponding
figures for 1989 were 94%, 52% and 94%.

Insecticides (Table 19)

The total spray area treated (3940 spray hectares) was 10% less than in
the previous survey despite the increase in the crop area. Aphid and
caterpillar control accounted for 80% of insecticide use whilst most of the
remainder were treatments against root fly.

Pyrethroids (deltamethrin and fenvalerate) accounted for 46% of the total
insecticide spray area (33% in 1988) whilst the organophosphates usage
declined to 21% from 38% of the spray area. Fenitrothion, triazophos and
trichlorfon, used in the previous survey were not found in this one.
Carbamate usage remained static although within the group, carbofuran
usage declined against root fly (307 spray ha) in relation to pirimicarb.

Fungicides (Table 20)

Usage of fungicides in general increased, in that 82% of the crop received
fungicide compared with 32% in 1989. The main treatment in both surveys
was with a chlorothalonil/metalaxyl formulation and the proportion of the
crop treated had increased to 68% from 38%. Its use was mostly against
mildew although often described as 'disease precaution' or not specified.

Herbicides (Table 21)

Almost all (95%) of the crop was treated. The main herbicides were
propachlor (used on 90% of the crop) and trifluralin (64% of the crop)
followed by chlorthal-dimethyl on 29% of the crop. The main reasons for
their use were annual broadleaved and grass weeds.

CAULIFLOWER

The area of the crop had increased by a third since 1989 to 762 hectares.
The proportion of the crop treated with insecticides had increased slightly
from 91% to 96%, fungicides from 12% to 25%. All the crop was treated with
a herbicide as opposed to 80% in the last survey.

Insecticides (Table 23)

Aphid treatments, (1,412 spray hectares), accounted for rather more than
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half the area treated with insecticides. Cypermethrin was the main
chemical used, followed by pirimicarb and fenvalerate. In the previous
survey the principal aphicides were pirimicarb, demeton-S-methyl and
dimethoate. Cabbage root fly control was entirely with carbofuran and 80%
of the crop was treated, (67% in 1989).

Fungicides (Table 24)

Twenty five percent of the crop was treated with chlorothalonil, mostly
against downy mildew but some against Alternaria. No other fungicide use
was recorded.

Herbicides (Table 25)

Usage of herbicides was more extensive than in 1989; all the crop was
treated compared with 81%. Trifluralin was still the main herbicide (93% of
the crop compared with 52%). Metazachlor usage doubled from 12% to 24%
of the crop area. Treatments were very largely against annual weeds.
Glyphosate was used on smaller areas to control perennial weeds.

LETTUCE

The area of lettuce grown was 234 hectares. All crops received
insecticides, fungicides and herbicides.

Insecticides (Table 27)

Over 90% of the insecticide spray area consisted of treatments against
aphids. Pirimicarb was used on 69% of the crop whilst 55% was treated
with cypermethrin, demeton-S-methyl and diazinon.

Fungicides (Table 28)

Most (96%) of the crop was treated with iprodione, mostly to control

Sclerotinia and to a lesser extent, Botrytis. Benomyl was used on over
80% of the area to control the latter disease. Rather more than half the
crop was treated with a metalaxyl/thiram formulation to combat downy

mildew.
Herbicides (Table 29)

Only 3 herbicides were used, propyzamide on all the crop area and
propachlor and trifluralin on about 80% and 60% of the crop.

TURNIPS AND SWEDES

The area of these crops had increased from 1,391 to 2,294 hectares in the
last 2 years. Almost all the crops received insecticide and/or herbicide

and 70% had fungicide treatments.

Insecticides (Table 31)

Chlorfenvinphos was at 5,918 spray hectares, the most used insecticide
and all was for the control of root fly. In addition, 75% of the crop area
(2,354 spray hectares) received carbofuran for the same reason. The
other widespread treatment was dimethoate on 2,409 spray hectares (39% of
the crop), to control aphids.



Around a third of the area was treated against slugs, mostly with
methiocarb.

Fungicides (Table 32)

Chlorothalonil, all to control mildew, was the most used fungicide at
2,293 spray hectares (42% of the crop). Sulphur was applied, mostly as a
nutrient, to 66% of the crop. Smaller areas, 267 spray hectares (12% of
the crop) were treated with carbendazim or iprodione mostly against
Alternaria.

In the last survey, carbendazim was the main fungicide and was used on
16% of the crop.

Herbicides (Table 33)

Trifluralin was again the main herbicide, 2,183 spray hectares on 95% of
the crop compared with 82% in 1989. The other main herbicides were
metazachlor and propachlor, used on 32% and 22% respectively of the crop
area.

PEAS

There had been a slight decrease in the area grown to 3,626 hectares.
Pesticide usage of the 3 main pesticide groups was generally similar to that
in the previous survey. Twenty eight percent of the crop received an
insecticide, 38% a fungicide and 96% a herbicide.

Insecticides (Table 35)

The main usage of insecticides was again for aphid control. The same
3 insecticides, fenvalerate, deltamethrin and demeton-S-methyl were
recorded in this survey as in 1989.

Fungicides (Table 36)

Botrytis control was the main reason for fungicide usage. Chlorothalonil
and vinclozolin (each 1,373 spray hectares) were the only fungicides used,
compared with chlorothalonil and iprodione in 1989.

Herbicides (Table 37)

Herbicide usage was mainly for annual weed control. A smaller range of
herbicide formulations was recorded in this survey than in 1983. As then,
cyanazine was the principal herbicide used (3,385 spray hectares, 93% of
the crop treated). MCPA/MCPB and terbuthylazine/terbutryn formulations
were used on 27% and 3% of the crop. Bentazone formulations, found on
% of the crop in 1989 were not recorded in this survey.

BROAD BEANS

The area of the crop had increased by 13% to 675 hectares since the last
survey. Ninety per cent received an insecticide (656% in 1989), 51% a
fungicide (66% in 1989) and 100% a herbicide (97% in 1989).



Insecticides (Table 39)

As in the previous survey, insecticides were applied solely for aphid
control, and again, fenvalerate and pirimicarb were the principal
insecticides used.

Fungicides (Table 40)

Usage of fungicides was mainly for chocolate spot control, compared with
Botrytis in 1983.  Chlorothalonil, either with carbendazim (437 spray
hectares, 41% of the crop treated), or alone (131 spray hectares, 10% of
the crop) were the principal formulations used. Iprodione, which had
been popular in 1989, was not recorded in this survey.

Herbicides (Table 41)

All the herbicides recorded were for annual weed control. As in 1989,
cyanazine (328 spray  hectares, 49% of the crop treated) and
terbuthylazine/terbutryn (279 spray hectares, 41% of the crop) were the
most commonly used formulations.

LEEKS

The area of the crop was 170 hectares, a 13% reduction since 1989.
Eight percent of the crop was treated with insecticides, compared with 15%
in 1989, 77% with fungicides (59% in 1989) and 98% with herbicides (83% in
1989).

Insecticides (Table 43)

Malathion was the only insecticide recorded and was used to control frit fly
and thrips on 8% of the crops. In 1989, only small quantities of
demeton-S-methyl, triazophos and chlorpyrifos had been used, mainly for
aphid control.

Fungicides (Table 44)

The main reason for use of fungicides, as in 1989, was for rust control.
Again, fenpropimorph (241 spray hectares) and the proprietary mixture of
ferbam/maneb/zineb (212 spray hectares) were the principal formulations
used.

Herbicides (Table 45)

Herbicide usage increased from that in the previous survey, and was
mainly for the control of annual broadleaved and annual grass weeds.
Toxymnil (181 spray hectares, 78% of the crop treated),
chlorbufam/chloridazon (143 spray hectares, 54% of the crop) and
propachlor (124 spray hectares, 74% of the crop) were the main herbicides
used. Usage of paraquat and chlorthal-dimethyl which were popular in
1989 had declined.

CARROTS

The area of the crop had increased from 910 to 1,296 hectares.
Insecticides were applied to 90% of the crop (94% in 1989), fungicides 52%
(56% in 1989) and herbicides 99% (94% in 1989).



Insecticides (Table 47)

The sole reason for insecticide usage was for carrot fly control. Only
organophosphates were recorded in this survey whereas in 1989 both
pyrethroids and carbamates were also used. The principal insecticides
were phorate (703 spray hectares, 54% of the crop treated), followed by
quinalphos, triazophos and disulfoton. In the previous survey phorate
and triazophos predominated and neither quinalphos nor disulfoton were
recorded.

Fungicides (Table 48)

As in 1989, the sole reason for fungicide usage was for cavity spot
control, and the only formulation used was mancozeb/metalaxyl.

Herbicides (Table 49)

Herbicide usage was for the control of annual broadleaved and annual
grass weeds. As in 1989, the two principal herbicides used were linuron
(1519 spray hectares, 86% of the crop treated) and metoxuron (1110 spray
hectares, 82% of the crop). Use of prometryn had declined and
fluazifop-P-butyl was not recorded in this survey.

OTHER VEGETABLES

These were mostly parsnips, kale and onions, together with smaller areas
of asparagus, parsley and spring onions.

Insecticides (Table 51)

Caterpillars and aphids were the main pests and they were controlled
mostly with demeton-S-methyl or pyrethroids. Slugs were treated with
methiocarb.

Fungicides (Table 52)

Small areas were treated with carbendazim and fenpropimorph, about 9% of
the total crop area received both chemicals.

Herbicides (Table 53)

As might be expected a fairly wide variety of herbicides was found. 95%
of the crop area was treated; chlorpropham/pentanachlor, glyphosate,
linuron, metoxuron and propachlor predominated.
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TABLE 64: Estimated area (spray area (spray hectares)) treated with the
25 most extensively used active ingredients, on all the
vegetable crops surveyed, excluding seed dressings.

1991 1989
1 Chlorfenvinphos 6177 2748
2 Chlorothalonil 5879 3640
3 Trifluralin 4729 3282
4 Carbofuran 3928 2622
5 Cyanazine 3761 3935
6 Fenvalerate 3273 2312
7 Propachlor 2995 2343
8 Dimethoate 2741 1675
9 Methiocarb 2054 797
10 Metalaxyl 2022 2255
11 Pirimicarb 1932 1951
12 Sulphur 1932 326
13 Deltamethrin 1887 1788
14 Linuron 1650 1528
15 Demeton-S-methyl 1597 3397
16 Carbendazim 1440 1451
17 Cypermethrin 1412 180
18 Vinclozolin 1373 )
19 Mancozeb 1272 1729
20 Metoxuron 1241 1113
21 Metazachlor 1134 871
22 Iprodione 1017 2846
23 Pendimethalin 996 126
24 MCPA 992 211
25 MCPB 992 347

TABLE 65: Estimated amount (kg) of the 25 most extensively used active
ingredients, by weight, on all the vegetable crops surveyed,
excluding seed dressings.

1991 1889
1 Propachlor 9630 9437
2 Sulphur 5876 909
3 Trifluralin 4941 3546
4 Cyanazine 4913 4956
5 Mancozeb 4414 4140
6 Chlorothalonil 4249 2178
7 Carbofuran 4240 3236
8 Chlorfenvinphos 3871 3395
9 Metoxuron 3301 3905
10 Chlorthal-dimethyl 1911 2213
11 Pendimethalin 1445 146
12 Linuron 1398 1283
13 Phorate 1150 597
14 Metalaxyl 1064 925
15 Tebutam 1059 543
16 Vinclozolin 938 ;
17 Metazachlor 886 925
18 Quinalphos 789 31
19 Iprodione 756 1994
20 Disulfoton 668 ;
21 Dimethoate 613 772
22 Pentanochlor 549 181
23 Fenpropimorph 502 231
24 MCPB 482 211
25 Carbendazim 476 790
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COMPARISON WITH PREVIOUS SURVEYS (TABLE 67)

Since the last survey in 1989, the area of vegetables grown had increased
by about 23% to 11,478 hectares. In particular, the turnip and swede area
had risen by around 65% to nearly 2,300 hectares. There were no major
decreases in any individual vegetable area.

The usage of insecticides had increased by 29% during the last 2 years.
Chlorfenvinphos was the most widely used, the spray area having more
than doubled since the last survey. Most, 96%, was applied to nearly
6,000 spray hectares of turnips and swedes (95% of the crop) to control
root flies. Other major increases, mainly for the same reason, were those
of dimethoate from 1,675 to 2,741 spray hectares and carbofuran from
2,622 to 3,928 spray hectares. The usage of demeton-S-methyl was more
than halved to 1,597 spray hectares. Another reduced usage was that of
triazophos, from 1,087 spray hectares to 484 spray hectares due to an
almost complete absence of use on brassicae and also a reduction of its use
on carrots.

Molluscicide usage had increased overall, methiocarb from about 800 to over
2,000 spray hectares but metaldehyde wuse was halved to 127 spray
hectares.

The total usage of fungicides had, in general, increased in line with the
increase in crop area and the range of chemicals used was also very
similar to that in the previous survey. Chlorothalonil, applied mostly to
turnips and swedes, peas and calabrese was still the most used fungicide
and its total usage had increased by over 60% to nearly 6,000 spray
hectares. The spray areas treated with the other main fungicides,
metalaxyl, carbendazim and vinclozolin had declined. Sulphur (on 1,900
spray hectares) was used mainly as a nutrient.

Trifluralin was the main herbicide, being used on 4,700 spray hectares, an
increase of over 40% compared with the last survey. Cyanazine, the most
widely applied herbicide in 1989, was used on 3,760 spray hectares.
Propachlor, applied to about 3,000 spray hectares, was, as in 1989, the
next most used. Terbuthylazine and terbutryn usage had declined
considerably, from around 1,200 and 2,000 spray hectares respectively, to
less than 400 spray hectares each.
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TABLE 67:

amount used

INSECTICIDES
Pyrethroids
Organophosphates
Organochlorines
Carbamates
Unspecified

Total insecticides

MOLLUSCICIDES

FUNGICIDES
HERBICIDES

Area grown

Comparison of pesticide

(kg)

Spray
hectares

1,259
4,638
318
1,944
24
8,358

674

2,614

12,192

1982
Kg.

36
2,400
300
1,472
4,326

148

2,180
18,495

7,928

54.

Spray
hectares

4,890
10,442

4,699
33

20,064

1,048

14,279

21,640

usage on vegetables

1989
Kg.

105
7,299

3,614

11,019

253

11,948
31,838

9,313

for human
consumption 1982, 1989 and 1991 - spray hectares of active ingredients and

Spray
hectares

6,572
13,324
77
5,860
105
25,938

2,181

17,551

24,252

1991
Kg.

133
8,216
22
4,517
12,890

322

19,223
33,125

11,478



