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SUMMARY

The quantities and areas treated of individual active ingredients and
formulations of pesticides used in Scotland on vegetables for human
consumption were estimated from quantitative data supplied by
128 growers. There had been an overall 20% increase in the area of the
vegetable crop since the last survey, largely due to plantings of
calabrese and turnips and swedes. The only significant decreases in
cropping areas were of brussels sprouts and broad beans.

The total crop area (9,313 ha) was treated with broadly similar numbers
of chemicals as in 1982 but actual usage showed a considerable increase.
Insecticide usage of 20,063 spray ha had increased from 9,032 spray ha in
1982. Fungicide usage of 11,858 spray ha showed the greatest increase
from 2,614 spray ha previously. Herbicide usage of 18,824 spray ha had
increased from 12,192 spray ha.

Insecticide usage saw considerable change. Demeton-S-methyl
(3,397 spray ha) remained the most widely used insecticide followed by
chlorfenvinphos (2,748 spray ha) and carbofuran (2,622 spray ha). The

pyrethroids fenvalerate (2,312 spray ha) and deltamethrin
(1,788 spray ha) also figured prominently. In 1982 the ranking was
demeton-S-methyl (3,045 spray ha) followed by carbofuran

(1,013 spray ha) and pirimicarb (972 spray ha). The only pyrethroids
recorded were deltamethrin (695 spray ha) and cypermethrin
(98 spray ha).

The main fungicides were chlorothalonil (3,640 spray ha) and iprodione
(2,846 spray ha) both due to the extent of their usage on beans.
Metalaxyl (2,255 spray ha) ranked third. In 1982 benomyl (641 spray ha)
was the most widely used fungicide followed by mancozeb and metalaxyl
each used on 556 spray ha.

The number of herbicides increased from 31 to 37, 14 of which appeared
for the first time. Trifluralin (3,282 spray ha) was still the most widely
used herbicide followed by propachlor (2,343 spray ha) and terbutryn
(2,058 spray ha). In 1982 trifluralin was followed by terbuthylazine and
terbutryn both used on 1,651 spray ha.

INTRODUCTION

This was the third survey of pesticide usage on vegetables for human
consumption in Scotland. The previous two were in 1977 and 1982
(References 1 and 2).

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 two 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 1988 Agricultural Census (Reference 3) a sample of
vegetable growers representing the whole of Scotland was drawn. The
sample was stratified by land use region (Figure 1 and Reference 4) 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.

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 1989. When considering
overwintering crops, data was collected for those crops where the bulk of
the growing season was in 1989.

For all crops the data was raised by area, applying one raising factor
and two adjustment factors (Tables 3, 4 and 5) calculated from the
June 1989 Agricultural Census (Reference 5) 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 1989 census.
A second adjustment was made for crops where no holdings were sampled
in one or more regions.

PESTICIDE USAGE

The 1989 census areas of vegetables grown in each region are shown in
Table 2. which includes the 1982 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 42-44 and each active ingredient in table 45. The estimated
guantities of active ingredients used (Kg) are shown in table 46. The
top 25 chemicals used have been listed, ranked according to spray ha
(Table 47) and Kg active ingredient (Table 48). Regional data has been
summarised in table 49 and comparisons made with earlier surveys in
table 50.

Areas and proportions of crops treated with seed dressings are shown in
table 40 and quantities of active ingredients in table 41.

Brussels sprouts (Tables 7-9)

The area of crop grown was 254 ha compared with 542 ha in 1982.
Fifteen percent of the crop area was pesticide free, only 5% being
pesticide free in 1982. The percentage of crop treated with insecticides
and molluscicides was 85%, fungicides 48%, and herbicides 85%. One
molluscicide was used, methiocarb and this was applied to 58% of the crop
area.



Demeton-S-methyl (544 spray ha, 43% of crop treated) remained the
insecticide most used, all to control aphids and caterpillars. This was
followed by fenvalerate (379 spray ha, 26% of the crop treated) appearing
for the first time. Carbofuran in granular form (207 ha, 76% of crop
treated) was used for root fly control and dimethoate (169 spray ha, 50%
of crop treated) as an aphicide.

Fungicide usage had changed from the use of just mancozeb and metalaxyl
in 1982. Use of iprodione, mostly for control of Alternaria spp. and a
proprietary mixture of chlorothalonil and metalaxyl used mainly for mildew
control were both applied to 38% of the crop. Triadimenol used for the
control of light leaf spot and mildew was applied to 26% of the crop.:

Trifluralin (88% of the crop treated) remained the most widely used
herbicide, being used for general weed control and against annual
broadleaved weeds in equal proportions. Propachlor (33% of crop treated)
use followed a similar pattern. Metazachlor (26% of crop treated) was
used for general weed control alone.

Cabbages (summer/autumn) (Tables 10-12)

In the previous survey pesticide usage data was presented for all
cabbages and savoys together. On this occasion they were surveyed
separately using the two agricultural census categories, cabbages and
savoys (summer/autumn) and cabbages and savoys .(other).

The area of the summer/autumn crop was 246 ha and nine percent of it
was pesticide free. In the previous survey the whole crop was treated:

Most insecticide use was against aphids and caterpillars. Dimethoate (45%
of crop treated) was the most widely used followed by pirimicarb (35% of
crop treated), both mostly against aphids and carbofuran (31% of crop
treated) against root fly. Insecticide use since the previous survey was
characterised by both increased use and number of active ingredients.
Molluscicide use also showed an increase, trace quantities only were
recorded in 1982. This survey recorded that 3% of the crop was treated.

Fungicide usage showed considerable increase, 23% of the crop being
treated. Iprodione (23% of crop treated) and triadimenol (3% of crop
treated) were the chemicals used. The reasons for using iprodione were
control of mildew, light leaf spot and alternaria spp. and for triadimenol
control of alternaria spp.

Herbicide usage showed much less change. The two main chemicals
trifluralin (71% of crop treated) and propachlor (51% of crop treated)
ranked as in the previous survey. The third metazachlor (31% of crop
treated) appeared for the first time. All was applied to control annual
weeds and for general weed control.

Other cabbage (tables 13-15)

The area grown was 212.7 ha and five percent was pesticide free, in the
previous survey all was treated.

Demeton-S-methyl (76% crop treated) was the most widely used insecticide
followed by pirimicarb (51% of crop treated). Chlorfenvinphos which
ranked third was used exclusively for root fly control, the non-systemic
organophosphates being the most widely used group for this purpose on



this crop. Molluscicide use, methiocarb (20% of crop treated) stood out,
trace quantities only having been recorded in 1982.

Fungicide use showed considerable increase, only iprodione being
recorded in 1982 and on only 2% of the crop. In this survey 55% of the
crop was treated. Iprodione (50% of crop treated) was the most widely
used fungicide followed by a proprietary mixture of metalaxyl and thiram
(38% of crop treated).

Herbicide usage showed less change. The two main chemicals trifluralin
(92% of crop treated) and propachlor (52% of crop treated) ranked as in
the previous survey. All were applied to control annual weeds and for
general weed control.

Calabrese (Tables 16-18)

This crop had undergone a fivefold increase in area grown to 1,078 ha
since the last survey.

Ninety-four percent of the calabrese was treated with insecticides, 52% a
fungicide and 94% a herbicide.

In previous surveys data for calabrese had been amalgamated with that
for cauliflower. The data is here presented separately.

The main insecticide was deltamethrin (863 spray ha, 48% of crops
treated) followed by pirimicarb (671 spray ha, 50% of crop treated) and
carbofuran (523 spray ha, 47% of crop treated). The bulk of the usage
was for aphid and caterpillar control. Root fly was the other main
problem and accounted for most of the carbofuran usage.

Fungicide usage was almost exclusively for mildew control, the ranking
being proprietary mixtures of chlorothalonil and metalaxyl (38% of crop
treated), mancozeb and metalaxyl (11% of crop treated) and
fosetyl-aluminium (4% of crop treated). Thiophanate-methyl, the only
fungicide recorded during the previous survey was not found on this
occasion.

Propachlor (90% of crop treated) and trifluralin (79% of crop treated)
remained the most widely used herbicides followed by chlorthal-dimethyl
(19% of crop treated). The main reason for use was control of annual
broadleaved weeds, however propachlor and trifluralin were also widely
used to control mixed broadleaved and grass weeds.

Cauliflower (Tables 19-21)

Cauliflower had increased in area by one-third to 571 ha since the last
survey. Ninety-one percent of this crop was insecticide treated, 12%
fungicide treated and 80% herbicide treated.

Demeton-S-methyl (471 spray ha, 42% of crop treated) remained the main
insecticide used followed by pirimicarb (425 spray ha, 59% of crop
treated) and dimethoate (371 spray ha, 29% of crop treated). All
3 chemicals were largely used for aphid control. As in the case of the
calabrese, carbofuran usage (54% of crop treated) was for root fly
control. Pyrethroids, mainly deltamethrin, were also used for aphid and
caterpillar control where their zero harvest interval made them
particularly useful to growers.



Fungicide usage was solely with a proprietary mixture of chlorothalonil
and metalaxyl (12% of crop treated) for control of mildew.

Trifluralin (81% of crop treated) and propachlor (52% of crop treated)
were the most popular herbicides and were used to control annual
broadleaved weeds and for general weed control.

Turnip and swede (Tables 22-24)

Since the previous survey the area of this crop grown had risen from
535 ha to 1,391 ha, 6% being pesticide free. 89% received insecticide, 48%
fungicide and 94% herbicide. Previously no molluscicide usage was
recorded. Insecticides and fungicides showed a marked increase in
usage. The number of fungicide and herbicide chemicals in use had
doubled.

The most popular insecticides were chlorfenvinphos and carbofuran on 67%
and 76% of the crop respectively to control root fly. Dimethoate was used
as an aphicide on 39%. Insecticide spray area increased from 616 to
5,541 spray ha, chlorfenvinphos showing the most obvious increase, from
52 to 2,223 spray ha. Molluscicide usage was 535 spray ha, none was
recorded in the previous survey.

The main fungicides were carbendazim, chlorothalonil and mancozeb, all
used on 16% of the crop. Most of this use was for unspecified reasons.
Total fungicide usage went up from 143 to 4,571 spray ha.

Allowing for the increased area of crop grown herbicide usage only
showed a marginal increase. The ranking was trifluralin (82% of crop
treated), metazachlor (36% of crop treated) and propachlor (26% of crop
treated). Chemicals were used mostly for control of annual broadleaved
weeds and annual grasses. Total spray area increased from 809 to
2,623 spray ha.

Peas (Tables 25-27)

The area grown was 3,750 ha and less than 2% was pesticide free. 43% of
the crop was treated with insecticides, 38% fungicides and 98% herbicides.
No molluscicides were recorded.

Demeton-S-methyl (36% of crop treated) remained the most popular
aphicide. The pyrethroids fenvalerate (18% crop treated) and
deltamethrin (6% of crop treated) appeared for the first time.

The fungicides chlorothalonil (38% of crop treated) and iprodione (38% of
crop treated) have replaced benomyl and maneb and were used for control
of mildew and botrytis respectively.

Cyanazine (92% of crop treated) was the most widely used herbicide
followed by proprietary mixtures of terbutylazine/terbutryn (27% of crop
treated) and terbutryn/trietazine (21% of crop treated). Annual weeds
and perennial grasses accounted for the majority of usage.

Broad Beans (tables 28-30)
The area grown was 596 ha and less than 3% of this crop was pesticide

free. 65% was treated with an insecticide, 66% a fungicide and 97% a
herbicide. No molluscicides were recorded.



Fenvalerate (45% of crop treated) was the most widely used insecticide
followed by pirimicarb (18% of crop treated). Usage of the third chemical
demeton-S-methyl (3% of crop treated) was in marked contrast to its
usage on peas on which it was the most widely used chemical (36% of crop
treated). The main use on both crops was control of aphids. No
molluscicide use was recorded.

The fungicides used, chlorothalonil (67% of crop treated), iprodione (48%
of crop treated) and carbendazim (20% of crop treated) had replaced
benomyl and maneb and were almost exclusively used for control of
botrytis.

Only triazine herbicides were used, the main ones being cyanazine (48% of
crop treated) and terbuthylazine/terbutryn mixture (34% of crop treated).
They were applied to control annual weeds and for general weed control.

Leeks (Tables 31-33)

The area of crop grown showed a 91% increase to 196 ha since the
previous survey. 15% of the crop was treated with insecticides, 59% with
fungicides and 83% with herbicides.

The small amount of insecticide recorded was mostly demeton-S-methyl
(11% of crop treated) used to control aphids. No insecticide usage had
been found in the course of the previous survey.

The bulk of the fungicide usage was with a proprietary mixture of
ferbam/maneb/zineb (254 spray ha, 50% of crop treated) or fenpropimorph
(252 spray ha, 64% of crop treated) intended mainly for control of rust.
The two fungicides found in the previous survey, captafol and triadimefon
were not recorded.

There was a marked increase in herbicide usage. Most treatment was
with paraguat (67% of crop treated) followed by propachlor (59% of crop
treated) and chlorthal-dimethyl (50% of crop treated) to control annual
broadleaved weeds and for general weed control.

Carrots (Tables 34-36)

Since the previous survey the area of this crop grown had increased by
87% to 910 ha. Corrected for area, pesticide usage also increased by
more than 50%. 94% of the crop received treatment with insecticides and
herbicides and 56% with fungicides. In common with the previous survey
no molluscicides were recorded.

The main insecticides used were {riazophos (46% of crop treated), and
phorate (37% of crop treated), used largely for the control of carrot fly.
The second most popular chemical encountered in the previous survey,
disulfoton, was not recorded.

Fungicides usage had seen most change on this crop, none being recorded
in the previous survey. In 1989 536 spray ha of a proprietary mixture of
mancozeb and metalaxyl (57% of crop treated) was found, mostly used to
control cavity spot.

Linuron (1,527 spray ha, 91% of crop 1treated) and metoxuron
(1,113 spray ha, 93% of crop treated) continued to be the most popular
herbicides and were used for control of annual broadleaved and for



general weed control. They were followed by Prometryn (314 spray ha,
33% of crop treated) and fluazifop-P-butyl (203 spray ha, 22% of crop
treated).

Other vegetables (Tables 37-39)

The area grown was 108 ha. The main crop in this category was beetroot
and this heavily weighted the results. It also included a number of very
small areas of minor crops such as parsley, spinach and spring onions.
93% of the total area received a herbicide but less than 1% an insecticide.
No fungicide usage was recorded. The areas of these minor crops had
declined since the previous survey. Usage on this group of crops in
1982 was too small to warrant individual tabulation. The main herbicides
found in this survey were phenmedipham and metamitron followed by
ethofumesate and paraquat in equal quantities. They were mostly used on
beet to control annual broadleaved weeds and for general weed control.

Seed treatments (Tables 40-41)

Information on seed treatments was generally difficult to obtain, growers .
often not specifying seed dressings when buying seed and having no
record of what was used once the packaging was disposed of. There is
therefore a large unknown element in the data presented. No data is
presented for carrots as the magnitude of the unknown element made the
information of no value.
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TABLE 47: Estimated area (spray ha) treated with the 25 most extensively
used active ingredients, on all the vegetable crops surveyed, excluding
seed dressings.

1 Cyanazine 3935
2 Chlorothalonil 3640
3 Demeton-S-methyl 3397
4 Trifluralin 3282
5 Iprodione 2846
6 Chlorfenvinphos 2748
7 Carbofuran 2622
8 Propachlor 2343
9 Fenvalerate 2312
10 Metalaxyl 2255
11 Terbutryn 2058
12 Pirimicarb 1951
13 Deltamethrin 1788
14 Mancozeb 1729
15 Dimethoate 1675
16 Linuron 1528
17 Carbendazim 1451
18 Terbuthylazine 1240
19 Metoxuron 1113
20 Triazophos 1087
21 Metazachlor 871
22 Trietazine 849
23 Methiocarb 797
24 Triadimenol 786
25 Chlorpyrifos 539

TABLE 48: Estimated amount of (kg) the 25 active ingredients most used, by
weight, on all the vegetable crops surveyed, excluding seed dressings.

1 Propachlor 9437
2 Cyanazine 4956
3 Mancozeb 4140
4 Metoxuron 3905
5 Trifluralin 3546
2} Chlorfenvinphos 3395
7 Carbofuran 3263
8 Chlorthal-dimethyl 2215
9 Chlorthalonil 2178
10 Iprodione 1994
11 Terbutryn 1726
12 Linuron 1383
13 Metazachlor 925
14 Sulphur 909
15 Triazophos 865
16 Metalaxyl 925
17 Carbendazim 798
18 Dimethoate 772
19 Demeton-S-methyl 711
20 Phorate 597
21 Glyphosate 577
22 Trietazine 549
23 Tebutam 543
24 Terbuthylazine 520
25 Prometryne 451
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