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INTRODUCTION

This is the second report of pesticide usage on soft fruits in Scotland, the first was in
1975. The methods of obtaining and processing the data were similar in the two surveys
and the results are comparable except in a few instances, eg extensions of the areas
sampled, which are discussed in the text.

DEFINITIONS

Basic hectares the planted area of a crop treated with pesticide, irrespective of the
number of times it was treated. Spray hectares basic hectares multiplied by the number
of treatments that area received.

Demeton-S-methy} mainly demeton-S-methyl but occasionally oxydemeton-methyl
growers frequently did not differentiate between these compounds.

The reasons given for the uses of pesticides are those quoted by the grower. Where these
were incorrect it may be that inappropriate chemicals have been used.



METHOD AND COMPUTATION OF RESULTS

The sample was based on data contained in the Agricultural Census of June 1979.
The scope of the sample was the whole of Scotland, omitting the districts of
Caithness and Sutherland, Banff and Buchan, Tweeddale, Ettrick and Lauderdale,
Roxburgh, Argyll and Bute, Cunninghame, Kilmarnock and Loudon, Kyle and Carrick
and the Dumfries and Galloway Region which in total accounted for about 2% of the
soft fruit crop. Compared with the 1975 survey, this sample extended the
geographical area covered especially into the north of the country.

As the raspberry crop is dominant in Scotland a separate sample was drawn from
those growers whose sole fruit crop was raspberries: a second sample was taken from
those who grew strawberries either with or without other soft fruit crops: and a third
sample was drawn from those holdings which grew less than 0.1 ha of either
strawberriés or raspberries (the only individually mentioned soft fruits in the
Agricultural Census) but whose total soft fruits area was more than 0.1 ha. This
group of growers was not sampled in 1975.

Scotland was divided into four regions, North which included the fruit growing area
along the Moray Firth, East Central containing the important fruit growing areas in
Tayside Region, Forth which included Fife and Lothian Regions and Clyde which was
largely the Clyde valley. Holdings were taken from each sample in each region in
proportion to the area of soft fruit grown and they were stratified into the six size
groups shown in Table 1. The factors by which data were raised to give regional
estimates are detailed in Table 2 and these estimates were then raised to national
level using the factors shown in Table 3.

Estimates based on small numbers of occurrences of individual pesticides may have
large standard errors. Where possible such pesticides have been grouped.

The application rates of formulations were those quoted by the grower but where this
information was not available, manufacturers recommended rates were used in the
calculations. Where formulations contain more than one active ingredient, the usage
of each chemical has been summed and presented separately. In contrast to the 1975
survey when spot treatments (almost invariably herbicides) were assumed to cover
the whole of the fields treated, in this survey the grower was asked either to
estimate the proportion of the field treated or to state the amount of chemical
applied.

DISTRIBUTION OF CROPS (Tables 4 and 5)

Quantitative information was acquired on the areas devoted to raspberries, straw-
berries, gooseberries, blackcurrants, other currants and blackberries. A very few
holdings grew tayberries and loganberries for their own consumption rather than
commercially, and these have not been included in the survey. The areas of bush
fruits and blackberries have been estimated from the survey results as details of
these crops are not stated in the Agricultural Census.

A comparison with the areas given in the 1975 survey shows a 7.5% drop in the
raspberry area and a 12.5% increase in that of strawberries. The areas quoted for
bush fruits are probably more accurate than in the 1975 survey which was restricted
to the counties of Angus, Kincardine, E Lothian, Fife, Perth and Lanark.

AREAS OF FRUITING, NON-FRUITING AND PROPAGATION STOCK (Table 6)

The areas of propagation stocks of both raspberries and strawberries were very small
being less than 1% of the total area. These areas however do not take account of the
use of home grown strawberry runners on the smaller holdings. The figures given for



the non-fruiting and propagation stocks of blackcurrants are heavily influenced by a
very small number of growers who had substantial areas in these categories.

AGE OF CROPS

The age structure of both raspberry and strawberry crops (Table 7) was fairly similar
to that of 1975, being well balanced between age groups. The large majority (97%) of
strawberries were spring rather than autumn planted and did not produce any fruit in
their first year (autumn 1979 plantings would be included in the fruiting category in
1980). In contrast to the previous survey when all the gooseberry plantings were
found to be over 4 years old, this survey showed a more ordered structure which
revealed some investment in gooseberries during the intervening years. As has been
mentioned in the previous paragraph, the picture in the blackcurrant crop is
somewhat distorted by recent plantings of relatively large areas.

METHOD OF PLANTING

In order to establish the prevalence of machine planting, growers were asked if their
1980 plantings were done by hand or machine. Most raspberry canes were planted by
hand, omnly 4% being machine planted. However a considerable degree of
mechanisation was evident in strawberry planting where only 14% was planted
without machine assistance. All the bush fruits were hand planted.

Details of row spacings in the various crops were sought and are presented in Table 8.
METHODS OF GROWING

Enquiries were made as to whether strawberries were grown as single plants or
whether the runners were drawn in to form matted rows. In Scotland as a whole, 83%
of the strawberry crop was grown in matted rows. However in the North region, the
proportion was 72%, whilst in the Clyde region it was 66%. Growers who used the
single plant system maintained that the size and quality of their fruit was more
suited to the fresh market.

DISPOSAL OF CROP (Table 9)

There have been some changes in the methods of disposal of soft fruits during the last
five years. One such change is the development of pick-your-own (PYO) sales which
had no mention in the last survey. This outlet has some significance for the
strawberry crop as it accounts for some 111 ha of which 61 ha were in the Forth
region. Changes in the amounts of fruit sold through the fresh markets were less
marked although more gooseberries were marketed by this route than in 1975, 53 ha
as compared with 26 ha. This was due to a reduction in the requirements from
processors. The reverse was true for the blackcurrant crop, where in 1975 about 2 ha
were grown for processing, 20 ha were now grown. Growing for the processing
industry remains the dominant outlet for the raspberry crop, over 90% being sold for
preservation.

CROPS NOT TREATED WITH PESTICIDES

Table 10 shows that insecticides and acaricides were used on a wider scale in E
Central region than elsewhere in Scotland and also that the use of fungicides was
more prevalent in the E Central and North regions, especially on raspberries. The
latter use may be associated with the larger proportion of fruit being sold for
processing in those regions and where growers may have contractual obligations to
treat the crop against botrytis.



Comparison with the 1975 survey showed that the area of strawberries not treated
with pesticides fell from 3% to 1% and the area of blackcurrants not treated fell
from 16% to 8%. There was little change in the proportions of other crops receiving
no treatment.

PESTICIDE USAGE ON RASPBERRIES

INSECTICIDES (Tables 13, and 14)

Fenitrothion was easily the most widely used insecticide and raspberry beetle was the
commonest reason for its use. Compared with malathion, the respective areas
treated in 1980 were 3.5 to 1 whereas in 1975 they were 1l:1. Furthermore there
appeared to have been a general increase in the frequency of spraying since the ratio
of total spray hectares to the total basic hectares treated increased from 1.3:1 to
1.5:1.

Altogether, treatment against raspberry beetle increased by 25% despite a 7.5%
reduction in the raspberry crop area. Azinphos-methyl was also used to a greater
extent against raspberry beetle, the spray area increasing from 38 to 250 ha.

Usage of DDT increased from 11 ha in 1975 to 355 ha in 1980 in an attempt to control
an outbreak of clay coloured weevil which started in the late 1970s and had not
entirely receded by 1980. Clearance for the use of DDT on raspberries was phased
out in 1970 and although growers knew that DDT should not be used they continued to
use it in the absence of an approved alternative. Fenitrothion and chlorpyrifos were
also used to a small extent. The area treated with tar oil for raspberry moth control
increased from 3 hectares in 1975 to 263 hectares in 1980, possibly reflecting a
recovery of this pest from the very low population levels caused by past use of DDT.
Raspberry cane midge which caused problems during the late 1970's received little
mention from growers, only 3 applied any specific treatment. This however could
understate the potential importance of this pest. The widespread use of dinoseb-in-
oil to control excess cane vigour, together with routine treatments with fenitrothion
against raspberry beetle may be responsible for preventing its reappearance on a
larger scale. '

Success (Table 15)

The majority of the partially successful treatments were those using DDT against
clay coloured weevil, the control of which has always been uncertain because
treatments are often applied too late. Fenitrothion used against clay coloured weevil
was usually successful although not invariably so.

Phytotoxicity

There was no incidence of phytotoxicity.

FUNGICIDES (Table 16)

Fruit botrytis (Grey mould) was the principal disease and usage of dichlofluanid, the
most commonly applied fungicide, increased by 72% whilst that of benomyl decreased
by 52%. In the East Central region particularly, benomyl was usually reserved for
those occasions when a very short harvest interval was required whereas in the North
Region it was frequently used as the principal botryticideg 0.5 kg was used per
hectare grown in the North as compared with 0.2 kg/hectare in the East Central
region. Comparable figures for the amount of dichlofluanid used were 3.0 kg in East
Central region and 1.4 kg in the North Region. Only very small quantities of benomyl
were used in the Clyde Region.



Raspberry rust was reported on two holdings in the North Region, only one of which
was treated (unsuccessfully) with triadimefon.

Success (Table 15)

The figure of 5% for partially successful treatments with benomyl is to some extent an
under-estimate, partly because alesser degree of control was expected from it than from
dichlofluanid and partly because of its frequent use to cover the period immediately pre-
harvest to sale and acceptance by processors. In 1975 only a few cases of unsatisfactory
results from the use of benomyl were recorded.

The reasons for lack of success with iprodione are not clear.

Phytotoxicity

There was no incidence of phytotoxicity resulting from use of fungicides.
HERBICIDES (Table 17)

Simazine, with or without the addition of paraquat was the main herbicide for annual
weed control. It was used on 45% of the cropped area in 1980 as compared with 43% in
1975. The other commonly used compounds for annual weeds were atrazine which
increased, from 377 hectares in 1975 to 583 hectares (12% to 20% of the crop area) and
bromacil which accounted for 21% of the cropped area. There was also some used for
perennial weed control, particularly couch grass, (2% cropped area). This total usage of
bromacil was therefore fairly similar to that found in 1975 (26% of cropped area).

Chlorthiamid usage appeared to have declined appreciably from 203 hectares to 62
hectares. This may be due to more precise definition of spot treatment in the survey
rather than a change in usage.

In 1975, 18 hectares of raspberries were treated with dinoseb-in-oil as compared with 814
hectares in this survey. This increase was due largely to the adoption of this chemical to
control excessive cane vigour especially in Glen Clova. A few growers even found the
technique useful on the variety Malling Jewel which, under some conditions, produced
excessive growth. Growers were also increasingly using dinoseb-in-oil to control suckers
in the alleyways. Biennial cropping requiring at least two applications of dinoseb-in-oil,
was practised by 5 growers. Several growers used a similar system to obtain larger yields
during the final year's cropping of a plantation.

Success (Table 15)

The majority of herbicides performed satisfactorily. The failure or partial failure of
residual herbicides was attributed by growers to lack of soil moisture during the spring.
Propyzamide was not considered wholly successful in any plantation where it was used.
This should have been expected as the manufacturers literature specifically excludes
Scotland.

Phytotoxicity

Bromacil caused some phytotoxicity on one holding but it is not clear whether this
treatment was applied during the safe period ie before budburst. Localised damage
caused by spray drift within the plantation was mentioned in connection with dinoseb-in-
oil (2 ha), glyphosate (2 ha) and paraquat (0.2 ha).



GENERAL

Spray volume (Table 19)

The table shows the spray volumes for those insecticides and fungicides which had more
than 10 users. Compared with 1975, rather more applications were made at less than 500
litres per hectare in 1980. This was possibly due to the larger numbers of growers
sampled from the smallest size groups, those who tended to use knapsack sprayers.

Crop problems

Growers were asked whether control of any pests, diseases or weeds presented any
particular problems. Clay coloured weevil was the most intractable pest. As in 1975,
botrytis was the disease which caused the most difficulty; two growers found that no
fungicide was wholly satisfactory in preventing at least one severe attack in a year. Of
the weeds, thistles presented most problems, but nettles and docks were also mentioned.

Other problems brought forward were winterkill (1 grower) and loss of plants from
unknown causes (3 growers).

Vertebrate Pests (Table 21)

The most commonlyreported pests wererabbits which caused severe damage, particularly
in young plantations, Many growers erected netting fences around vulnerable plantations
as a routine precaution while others merely tolerated the damage. Deer, both roe and
red, were a problem in some situations again, fencing was the only wholly satisfactory
preventive. In Scotland in 1975, growers made no mention of rabbits as a pest of soft
fruits.

Bird problems were mainly due to pigeons feeding on early fruit and causing damage to
the lower laterals. One grower complained about severe damage caused by starlings.

PESTICIDE USAGE ON STRAWBERRIES

INSECTICIDES AND ACARICIDES (Tables 24, 25)

Inaccordance with the trends since 1975, there was a general increase in pesticide usage.
Dicofol, to control red spider mite (RSM), was sprayed on 211 ha. (16% of the crop) in
1975 and on 459 ha (33%) in 1980. The area treated with azinphos methyl formulations
rose from 114 to 189 ha during the same period as did the usage of demeton-S-methyl
alone, from 391 to 488 ha. DDT however went against the general trend on this crop,
showing a reduction from 34 to 23 ha.

Applications against tortrix moth increased about 2% timesfrom 87 hato 215ha and those
to control RSM increased by a similar proportion to 868 ha. Aphid control remained at a
similar level to 1975.

In addition to treatment of a larger proportion of the crop there was also a tendency
towards more frequent spraying. In 1975 dicofol was applied on average 1.3 times and in
1980 that figure was 1.5. Corresponding figures for azinphos methyl/demeton-S-methyl
were 1.0 and 1.7, and for demeton-S-methyl alone were 1.1 and 1.4.

The area treated with methiocarb against slugs increased about fivefold and with
metaldehyde about tenfold.



Success and Phytotoxicity (Table 26)

When the 1975 survey showed that 42% of treatments of dicofol were classed by growers
as being partially successful or unsuccessful, this was considered to be an indication of
possible resistance. In this survey, the proportion was 27%. It would seem therefore that
if resistance was present, the situation is not as difficult as was indicated in 1975,
Cyhexatin, which was not recorded in 1975 achieved a success rating similar to that of
dicofol.

FUNGICIDES (Table 27)

The total area of strawberries grown increased by 100 ha (12.5%) since 1975, but the total
spray area treated against botrytis increased by 20% from 1754 ha to 2176 ha. As with
the raspberry crop the dominant fungicide was dichlofluanid and it was used on 57% of the
total crop area. Its share of the total usage against botrytis was 70%, similar to the
figure for 1975. The use of benomyl declined by 37% but iprodione and vinclozolin
introduced since the last survey, accounted between them for 355 spray ha (17%).

The extent of dinocap treatment was similar to that in 1975 and it was applied mainly to
the variety Cambridge Vigour which is particularly susceptible to mildew.

Fosetyl aluminium and metalaxyl for the treatment of red core were recorded on a very
few holdings.

Success and phytotoxicity (Table 26)

Most of the fungicides used to control botrytis and mildew were reported to have been
reasonably successful. Nitrothal-isopropyl and bupirimate appeared to have been
unsuccessful, but neither is approved for use on strawberries. Treatments against red
core were too recent for growers to have assessed their effectiveness. There were no
reports of phytotoxicity.

HERBICIDES (Table 28)

Simazine the commonest treatment, was used on 76% of the fruiting and 57% of the
non-fruiting area. Trifluralin incorporation was used on 60% of new plantings and
this was followed up either with simazine or chlorthal dimethyl+propachlor. This last
combination was used on about 20% of new plantings but on only 10% of established
ones,Lenacil was used on nearly 20% of the crop. Paraquat was applied mainly in the
fruiting crop, on about 60% of its area, serving the dual function of weed and runner
control. Only a few growers used dinoseb-in-oil for this purpose.

The perennial weeds which caused most problems were thistles, couch and other grasses
and creeping buttercup. A variety of herbicides was used for their control.

Success (Table 26)

Poor results were reported for 10% of treatments with phenmedipham and at least 25% of
treatments with trifluralin and lenacil. Whether these were due to adverse soil and
weather conditions at application or to the choice of the wrong herbicide for the weed
flora was not specified. Alloxydim sodium was rated only partially successful by most
users. The label does in fact claim suppression rather than elimination of perennial
grasses. Poor results with propyzamide, as in raspberry, may relate to its use in
plantations and on soil types for which it is not recommended.



Phytotoxicity
Phytotoxicity was said to have occurred on 0.6 ha treated with chlorthal-dimethyl against

annual weeds and on 0.2 ha treated with 3,6- dichloropicolinic acid against thistles.
GENERAL

Spray Volumes (Table 29)

As in the case of raspberries, and probably again because of the larger number of smaller
growers in the sample, rather larger areas were treated at lower volumes than in 1975.

Crop Problems

Insect pests presented few intractable problems for growers, one grower found resistance
to OP chemicals amongst red spider mite. Strawberry diseases were well controlled and
presented few serious problems although one grower found that red core prevented
adequate runner production and two others reported similar difficulties. Weed problems
were more prevalent, thistles being particularly intractable. Growers had to hand weed or
use non-selective herbicides and tolerate subsequent crop damage.

Vertebrate Pests

Again, rabbits were the most commonly mentioned pest and fencing the most popular
method of dealing with them. Birds were less frequently described as problem pests
although pigeons could be fairly persistent. Blackbirds, thrushes and starlings which all
took strawberries were tolerated by growers as their depredations were confined to a
short period early in the season.

PESTICIDE USAGE ON GOOSEBERRIES

INSECTICIDES (Table 33)

The only insecticides used on a substantial proportion (44%) of the crop were azinphos
methyl with demeton-S-methyl to control gooseberry sawfly, whereas in the 1975 survey
malathion was the insecticide of choice against this and other pests. Treatment against
aphids other than by the use of tar oil as an ovicide, dropped from 40 to 5 spray hectares.
DDT which was neither cleared nor approved for use on gooseberries decreased from 76
spray hectares in 1975 to 3 spray hectares in 1980,

Success and Phytotoxicity

All insecticide applications were adjudged successful and there were no reports of
phytotoxicity.

FUNGICIDES (Table 34)

American gooseberry mildew was the disease which gave most trouble and the principal
treatments were with dinocap on 43% and quinomethionate on 31% of the crop area.
Benomyl, which was used for this purpose on 24% of the crop in 1975 was used on only 4%
of the area in 1980.

Botrytis was controlled almost exclusively by the use of dichlofluanid.

Success and Phytotoxicity (Table 35)

Dichlofluanid was generally effective in controlling botrytis. Other botryticides though
used on very small areas, were less successful. All growers who used dinocap to control
mildew reported satisfactory results. Quinomethionate too was generally satisfactory



when used against mildew although one grower of the thirteen who used it, reported
failure to control the disease with a succession of treatments in late May, early June and
early July.

HERBICIDES (Table 36)

Annual weeds were controlled mainly by simazine and paraquat with 49% and 50% of the
areas treated. Lenacil, which was not recorded in 1975 was applied to 12% of the crop
area (approval for this chemical was given in 1979). Dichlobenil, used mainly for
perennial weed control, was used on 11% of the crop area, a figure little changed since
the last survey. There were no label recommendations for the use of either atrazine or
bromacil in this crop.

Success and Phytotoxicity

All the herbicides used were thought to be effective and there were no reports of
phytotoxicity.

GENERAL

Spray Volumes on Bush Fruits (Table 37)

Because of the relatively small numbers of growers, data relating to gooseberries and
currants have been amalgamated. With the exception of dinocap, approximately half of
which was applied at less than 500 litres/ha, the majority of insecticides and fungicides
were applied at high volume between 900 and 1200 litres per hectare.

Crop Problems

Many growers experienced difficulties with the control of American gooseberry mildew.
One grower in Clyde region considered the problem a fairly recent one and more serious
on the variety Leveller than on Careless.

Vertebrate Pests

Gooseberries apparently did not suffer significant damage from birds or mammals.
PESTICIDE USAGE ON CURRANTS
INSECTICIDES AND ACARICIDES (Table 42)

In contrast to the 1975 survey when most of the control measures were directed against
aphids and only 15% of the crop area was treated against big bud mite, this survey has
reversed the position, showing that 45% of the blackcurrant area was treated with
endosulfan against big bud and only 13% against aphids. All the propagation stock found
was so treated.

Success and Phytotoxicity

All insecticide and acaricide treatments were satisfactory and no phytotoxicity was
reported

FUNGICIDES (Table 43)

American gooseberry mildew was of primary importance and drazoxolon the most used
fungicide had largelyreplaced benomyl. The relatively substantial proportion of the area
sprayed withdrazoxolon, apparently during the harvest interval and fruiting period, (Table
39), related mainly to the non-fruiting and propagation stocks which formed 44% of the
blackcurrant sample. Other chemicals were used against mildew but only onsmall areas.



Botrytis was not a severe problem on currants. Benomyl was still the most widely used
treatment, being applied to 13% of the blackcurrants and not at all toredcurrants. These
figures are much lower than in 1975 when the corresponding figures were 66% and 29%
respectively. Dichlofluanid was used on 8% of the combined currant crop and other
chemicals on very small areas.

Success and Phytotoxicity (Table 44)

Benomyl was used successfully on 80% of the area treated against botrytis.

HERBICIDES (Table 45)

As with other soft fruits, simazine was the mainstay of weed control, used on nearly
three-quarters of the crop. Paraquat usage on currants was relatively less than on other
soft fruits. A substantial proportion of the crop was treated with propyzamide, mainly
against grass weeds and a variety of herbicides was used for individual problems on small
areas, aminotriazole, alloxydim sodium and glyphosate for couch, dichlorprop/MCPA for
fat hen, 2,4,5-T formulations for nettles and thistles.

Success and Phytotoxicity (Table 44)

All herbicides performed satisfactorily with the exception of dichlobenil which wasrated
as partially successful on nearly 50% of the area treated, but this amounted to only 0.5
ha. Simazine was ineffective too on a small area although this was probably due to soil
moisture conditions around application time. As in 1975, bromacil continued to be used
occasionally on blackcurrants despite the lack of label recommendation for this crop.
Two holdings suffered total loss of crop because of this in 1980, just as considerable crop
injury was recorded from similar usage in the 1975 survey.

CHEMICALS APPLIED AS MIXTURES

Treatments with single commercial formulations accounted for about 75% of all pesticide
applications (Table 47). Insecticide + fungicide and acaricide + fungicide were the
commonest tank mixes (Table 48) and formed 68% of the total area treated with 2-way
tank mixes. 29% of allinsecticide sprays and 19% of all fungicide sprays were applied in
this way. About two thirds of the spray area treated with this class of tank mix consisted
of an organophosphorus insecticide/acaricide with dichlofluanid.

Herbicide + herbicide tank mixtures (Table 49} were used on 8% of the total spray area
treated with herbicides (23% of all tank mixes). By far the most important was the use of
paraquat (with or without diquat) with a residual herbicide. The next most important
combination was chlorthaldimethyl + propachlor whichisa recommended tank mix on the
labels of both products. Tank mixtures of two insecticides/acaracides were less common
(6% of 2-way mixes) being applied to 2.5% of the total spray area treated with
insecticides. Fungicides mixtures (Table 51) were also uncommon (3% of 2-way tank
mixes) applied to 1% of the fungicide treated area.

Three way mixes were used by 25 growers and are detailed in Table 52. As with 2-way
mixes, insecticide and/or acaricide mixed with one or more fungicides predominated,
being applied to 101 spray hectares. Mixtures of only insecticides + acaricides were used
on 18 spray ha and 3-way herbicides mixtures were applied to 3 hectares.

FOLIAR APPLIED NUTRIENTS

Foliar feeds were sprayed on 499 ha of raspberries and 59 ha of strawberries but none was
used on bush fruits. The number of applications varied, a single treatment was used on
32%, two treatments on 45% and three on 23% of the area treated. All were applied in
combination with either an insecticide or fungicide or both. No grower reported any
problems of incompatibility.
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NUMBER OF DIFFERENT ACTIVE INGREDIENTS USED ON EACH CROP
(Table 53)

A trend appears to have developed towards an increase in the number of pesticides applied
to soft fruit crops. It was noted in the 1975 survey that 24% of the crop area received up
to three different pesticides, 68% three to five and 7% more than this. In this survey the
corresponding figures were 16%, 52% and 31%.

QUANTITIES OF PESTICIDES USED AND DISCUSSION OF TRENDS (Table 54)

Synthetic pyrethroids made their first appearance in a soft fruit survey but only on very
small areas. DDT was used on an appreciable proportion of raspberry canes but its use on
other soft fruits declined considerably, the total quantity used increasing by 93% to 366
kg. Fenitrothion became the most used insecticide and the amount of malathion declined
correspondingly. The large usage was due to its extensive use against raspberry beetle.
Demeton-S-methyl was also used to control raspberry beetle but much of its use was to
control aphids and mites on strawberries. The overall usage increased slightly.

Dichlofluanid was the most important fungicide, the quantity used increasing by 123%,
largely replacing benomyl, usage of which declined by 53% on all soft fruits. However,
benomyl was often used where a short harvest interval was required.

Vinclozolin and iprodione, both introduced since 1975, were fairly widely used against
botrytis, the principal disease. The total spray areas of the main chemicals used against
botrytis increased by 23% although the total soft fruits area declined by 3%. Whether this
was due to increased incidence of disease or an increase in insurance spraying to achieve a
higher quality of fruit is not clear.

Simazine and paraquat remained the predominant herbicides for annual weed control.
Chlorthiamid and dichlobenil appear to have been used much less widely than before but it
is considered that this drop in usage is due mainly to the improved methods of assessing
spot treatment in this survey.
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TABLE 1. Number of holdings sampled in each region, stratified by size.

Region

North
East Central
Forth
Clyde

Total

Region

North
East Central
Forth
Clyde

Total

Region

North
East Central
Forth
Clyde

Total

Sample 1 RASPBERRIES

Size group (hectares)

0.1-0.5 0.6-1.0 1.1-5.0 5.1-10.0 10.1-20.0 20.1+ TOTAL
4 0 3 2 1 1 11
3 2 20 15 19 6 65
1 3 Z 1 0 0
1 1 0 0 2
9 6 25 18 20 7 85
Sample 2. STRAWBERRIES AND OTHER SOFT FRUITS
Size group (hectares)
0.1-0.5 0.6-1.0 1.1-5.0 5.1-10.0 10.1-20.0 20.1+ TOTAL
6 3 3 1 1 17
3 3 19 12 27 31 95
3 6 2 3 23
8 4 3 2 2 0 19
20 16 27 20 36 35 154
Sample 3. MIXED SOFT FRUITS
Size group (hectares)
0.1-0.5 0.6-1.0 1.1-5.0 5.1-10.0 10.1-20.0 20.1+ TOTAL
2 0 0 0 0 0 2
4 0 0 0 0 0 4
7 0 0 1 0 0 8
7 0 3 0 0 0 10
20 0 3 1 0 0 24

12



TABLE 2. Raising factors to convert data from each holding to be representative of

each region and size group.

RASPBERRIES
Size group (hectares)
Region 0.1-0.5 0.6-1.0 1.1-5.0 5.1-10.0 10.1-20.0 20.1+
North 2.25 - 1.33 1.50 1.00 1.00
East Central 8.00 15.00 5.40 3.00 1.63 1.17
Forth 9.00 2.00 3.00 1.00 - -
Clyde 3.00 1.00 - - . -

STRAWBERRIES AND OTHER SOFT FRUIT

Size groups (hectares)

0.1-0.5 0.6-1.0 1.1-5.0 5.1-10.0 10.1-20.0 20.1+
North 1.17 2.00 2.00 1.67 1.00 1.00 .
East Central 13.00 8.67 4,05 3.58 1.04 1.00
Forth 11.33 2.33 18.50 1.67 1.00 1.00
Clyde 2.25 3.00 5.00 1.00 1.50 =

MIXED SOFT FRUITS

Size groups (hectares)

0.1-0.5 0.6-1.0 1.1-5.0 5.1-10.0 10.1-20.0 20.1+
North 8.50 - - - - -
East Central 5.75 - - - - -
Forth 4.86 - - 1.00 - =
Clyde 3.57 - 4.67 - - -

TABLE 3. Raising factors to convert data from regional to national level.

Crop Raising Factor
Raspberries 1.01
Strawberries 1.03
Gooseberries 1.06
Currants 1.06

13
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TABLE 5. Percentage of holdings growing each crop in each region.

No . of Rasp- Straw- Goose- Black Red/White Black-
Region  holdings berries berries berries currants currants berries
North 62 87 63 13 23 3 0
East 520 91 55 12 12 3
Central
Forth 157 79 71 29 32 16 2
Clyde 97 55 58 48 26 29 0
Mean 84 59 19 18 18 1

TABLE 6. Areas of fruiting, non-fruiting and propagation stocks
(ha) and percentage of each crop in each category.

Crop Fruiting Non-fruiting Propagation stock Total
ha % ha % ha % ha
Raspberries 2495 (86) 380 (13) 20 (1) 2895
Strawberries 710 (75) 226 (24) 7 (1) 943
Gooseberries 102 (99) 1 (1) . . 102
Blackcurrants 46 (55) 33 (40) 4 (5) 83
Other currants 9 (97) 1 (3) . . 10
Blackberries 2 (74) 1 (26) . . 2

15



TABLE 7. Age of crops

Percentage area of each crop

Age Rasp- Straw- Goose- Black- Red/White Black-
berries berries berries currants currants  berries
1 year, Autumn 1 1 . . ‘ .
1 year Spring 10 24 1 40 : 26
1-4 years 21 75 19 16 6 62
4-7 years 35 1 15 31 18 ,
Over 7 years 32 1 66 14 76 12
Total area (ha) 2896 943 102 83 10 2

TABLE 8. Percentage area of each crop grown at different row spacings.

Metres North E Central Forth  Clyde Scotland
Raspberries £ 1.7 L1 Z1 1 22 L1
1.7-2.1 68 73 75 18 72
2.1-2.4 9 26 20 26 25
2.4-2.9 22 <1 3 34 3
>2.9 0 0 <1 0 1
Strawberries 0.4-0.7 0 0 4 <1 1
0.7-0.8 1 8 1 13 6
0.8-1.0 83 84 95 84 86
71.0 16 8 0 3 7
Gooseberries 0.8-1.7 . s 64 11
1.7-2.1 23 9 29 17 16
2.1-2.4 . 2 13 . 5
2.4-2.9 77 88 58 20 67
>2.9 . 1 . s 1
Currants 0.8-1.7 i 2 <1 68 7
1.7-2.1 7 {1 14 13 3
2.1-2.4 . 6 11 2 6
2.4-2.9 93 47 75 13 48
$2.9 : 45 . 4 36

16



TABLE 9.

Raspberries

Strawberries

Gooseberries

Blackcurrants

R/W Currants

Blackberries

North

E. Central
Forth
Clyde
Scotland

North

E. Central
Forth
Clyde
Scotland

North

E. Central
Forth
Clyde
Scotland

North

E. Central
Forth
Clyde
Scotland

North

E. Central
Forth
Clyde
Scotland

E. Central
Forth
Scotland

Sold
fresh

5
4
16
28

5
45
39
21

20
36

22
11
85
88
52

25
21
28
83
36

48
35
88
79

6
100
21

17

PYO

45
10
72
17
19

26
52
10

23

Disposal of crop. Percentage of fruiting area in each region.

Processing

94
95
47
30
91

51
56
25
19
48

24
76

.

3
35

70

44

13

7

72

Not
sold

100
13
12

Fruiting
area (ha)

129
2207
119
40
2495

28
516
128

37
710

1
45
18
37

101

1



TABLE 10.

North

E. Central
Forth
Clyde
Scotland

Percentage of crops not treated with insecticides, acaricides or molluscicides

North

E. Central
Forth
Clyde
Scotland

North

E. Central
Forth
Clyde
Scotland

North

E. Central
Forth
Clyde
Scotland

Percentage of crops not treated with pesticides.

Rasp-
berries

WOk W

35
16
43
20
18

Straw- Goose~ Black-
berries berries currants
2 25% 15%
1 0 1
1 1% 2%
5 3 55
1 1 8

63
25
42
53
32

92% TT*
27 47
1* 2%
24 71
22 46

Red/White
currants

Q%
12%

0%
43*
35%

O*
12%

E:
59%
48%*

Percentage of crops not treated with fungicides

12
21
32
37
22

24
23
30
29
24

25% 23%
2 5
1* 2%

11 79
5 15

90%*
12%

0%
70%
58%

Percentage of crops not treated with herbicides

[SL0 SR S & R OV

W oo Gy Ww

43% 23%
5 1
1* 26%
2 55
4 10

*Area less than 20 ha.

18

90*
12%

0%
80%*
66%*

Black-
berries

0%
O*

O%*

0%
100*

10%

28%
100

40%*

s O O »

<

All
Fruits

DNV 0o NS =

41
18
39
38
22

15
21
28
33
22

O W s W



TABLE 11 Grouped chemicals used on raspberries and blackberries (number of holdings
using each chemical)

INSECTICIDES AND ACARICIDES

DDT (22)

Other OC insecticides Dicofol (1) endosulfan (1) HCH (4)

Azinphos-methyl (17)

Chlorpyrifos (4)

Demeton-S-methyl (26)

Fenitrothion (121)

Malathion (45)

Thiometon (1)

Vamidothion (7

Tar oil (19)

FUNGICIDES

Benomyl (69)

Other systemic fungicides Thiophanate methyl (1) triadimefon (1)
carbendazim(l)

Dichlofluanid (103)

Dinocap (3)

Iprodione (22)

Vinclozolin (21)

HERBICIDES

Mainly annual weed control

Atrazine (49)

Bromacil (87)

Simazine (110)

Paraquat and paraquat/diquat (106)

Other herbicides Cyanazine (4) lenacil (2) propachlor (3)
trifluralin(4)

Mainly perennial weed control and crop regulation

Chlorthiamid (31)

Dichlobenil (14)

Dinoseb-in-oil (100}

Glyphosate (13)

MCPA (6)

Other herbicides Alloxydim sodium (1) asulam (2) dicamba (4)

MCPB (1) mecoprop (4) propyzamide (1) 2,4,5-T (2)

Soil sterilants Dazomet (14) dichloropropene (1)



TABLE 12  Grouped reasons for application of chemicals to raspberries and blackberries
(number of holdings).

INSECTICIDES AND ACARICIDES

North E Central Forth Clyde Total
Aphid, aphid/RSM 2 7 4 1 14
Raspberry beetle 13 128 10 14 165
Raspberry moth 4 13 - i 17
Mites, R.S.M., redberry mite, 1 9 ) . 9
raspberry leaf, and bud mite
Clay coloured weevil 4 21 . . 25
Other pests, raspberry cane, . 7 1 8 16

midge (3), double dart moth (1),
unspecified insects (12)

FUNGICIDES

Botrytis 14 133 14 9 170
Mildew . 2 1 . 3
Other diseases (Rust 1, 1 1 . 1 3
unspecified diseases 2.)

HERBICIDES

Annual weeds 16 141 19 14 190
Perennial weeds 6 45 8 . 59
Annual/perennial 3 12 3 1 19
Crop regulation 3 85 5 3 96

(cane vigour and sucker control)
Crop destruction . 17 . 1 18

(plantation and weed
destruction before ploughing in)

20



TABLE 13 Areas of raspberries and blackberries treated with insecticides and acaricides and reasons

for their use (spray hectares)

Aphid Raspberry

CHEMICAL

DDT )
Dicofol 7
HCH .
Azinphos-methyl 78
Chlorpyrifos .
Demeton-S-methyl 144
Fenitrothion )
Malathion 2
Vamidothion .
Tar oil 2
Total 233

Area of crop grown = 2896 ha

beetle

13

250
103
262
2410
695

3733

Reasons for use

Mites Clay
coloured
weevil
342
. +
12 .
52
69
81 394

+ represents less than 0.5% of the area grown

Raspberry

moth

263

263

Other
pests

Total
spray

area

355

28
335
103
425

2532
697

69

276

4827

%
of crop
treated

TABLE 14 Repeated use of pesticides on raspberries and blackberries, basic area treated

and the percentage of the treated area receiving one or more applications.

NOTE: Only chemicals used on more than 5% of the area planted are included.

Chemical

Azinphos-methyl
DDT
Demeton-S-methyl
Fenitrothion
Malathion

Tar oil

Benomyl
Dichlofluanid
Iprodione
Viclozolin

Atrazine

Bromacil
Dinoseb-in-oil
Paraquat (+ diquat)
Simazine

Foliar feed

Basic
area(ha)

245
314
286
1735
483
275

796
1490
231
254

578
635
737
1031
1292

259

74
87
65
61
60
100

55
12
30
33

99
98
90
92
99

33

21

Number of applications

2

15
13
21
32
35

31
25
30
18

3

11

14

O = -=QOOo

26

W= 0N OCOHOOCCO
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TABLE 15 Success of treatments on raspberries and blackberries {percentage of the total
spray area treated with each chemical),

Unsuccessful Partially Successful Total area
successful treated (ha)
CHEMICAL
DOT . 6 94 355
Fenitrothion + 1 99 2532
Malathion a 1 99 698
Benomyl + 5 95 1270
Dichlofluanid . 2 98 3810
Iprodione 5 14 81 490
Triadimefon . 100 . 3
Atrazine 4 3 93 583
Bromacil 2 12 86 649
Cyanazine 18 . 82 25
Dichlobenil 17 1 82 9
Dinoseb-in-oil 2 5 93 814
Propyzamide : 100 . 9
Simazine 2 9 89 1296
Paraquat . 3 97 1110

+ represents less than 0.5% of the area treated.

TABLE 16 Areas of raspberries and blackberries treated with fungicides and the reasons
for their use (spray hectares)

Reasons for use

Total %
Botrytis Mildew Other spray of crop
diseases area treated
CHEMICAL
Benomyl 1268 . 3 1271 25
Carbendazim 9 : = 9 +
Dichlofluanid 3810 . . 3810 51
Dinocap : . 21 2 23 1
Iprodione 490 . . 490 8
Thiophanate-methyl 10 . . 10 +
Triadimefon . . 3 3 +
Vinclozolin 580 . : 580 9
Total 6167 21 8 6196

Area of crop grown - 2896 ha

trepresents less than 0.5% of the area grown

22



TABLE 17 Areas of raspberries and blackberries treated with herbicides and the reasons

for their use (spray hectares).

Reason for use

Mainly Mainly Mixed Crop Crop Total
annual perennial weed regulation destruction area
weed weed control

control control
CHEMICAL
Alloxydim sodium 6 . . 6
Asulam . 2 . . . 2
Atrazine 583 . . . . 583
Bromacil 600 23 26 . . 649
Chlorthiamid 38 17 7 ) ’ 62
Cyanazine 25 . . . . 25
Dicamba . 1 . . 1
Dichlobenil 5 4 a 5 ¥ 9
Dinoseb-in-oil 1 . . 725 88 814
Diquat 30 . . . . 30
Glyphosate 5 1 22 . 9 37
Lenacil 4 . . . 4
MCPA 2 45 . . . 47
MCPB 6 . . . . 6
Mecoprop 1 . . . . 1
Paraquat + diquat 1041 6 1 61 2 1111
Propachlor 13 5 . 8 13
Propyzamide . . 9 = . 9
Simazine 1296 . . . ' 1296
2,4,5-T . 1 . . . 1
Trifluralin . . 12 . i 12
Total 3650 105 77 786 99 4717

TABLE 18 Use of soil sterilants (hectares)

Area %
treated of crop
area treated

Dazomet 39 2
Dichloropropene 4 +
Metham sodium 2 +
Total 45

Area of crop grown = 2896 ha

+ represents less than 0.5% of the area planted

23

%
of crop
treated

[
— NN+ +

w ™
+ 4+ 0+ N+ =D+ +

N
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TABLE 19. Application of insecticides, acaricides and fungicides to raspberries
and blackberries (percentage of total area treated with each chemical).

Chemical

pDT
Azinphos-methyl
Demeton-S-methyl
Fenitrothion
Malathion

Tar oil

Benomyl
Dichlofluanid
Iprodione
Vinclozolin

500

38

16
28

-3

Spray volume (litres/hectare)

500-900

24
11
19
24
31

+

26
24
27
13

900-1200

36
67
63
69
43
58

61
62
73
72

Note. Each chemical in this table had a minimum of 10 users.

24

1200-1700

2
23
18

4

7
14

13

1700

w
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TABLE 21. Control measures against vertebrate pests (number of holdings)
on raspberry plantations

Control

Measure Rabbits Hares Deer Pigeons 'Small Birds'
Shooting 14 1 2 3 1
Snaring 6 2 . .

Poison 3 . . .

Scaring 0 . v 3 .
Netting 27 i ¥

To}er ated 9 2 3 3

nuisance

Total sample 222 holdings.

26



TABLE 22. Grouped chemicals used on strawberries (number of holdings using each chemical)

INSECTICIDES, ACARACIDES AND MOLLUSCICIDES

pDT

Dicofol

Other OC insecticides
Azinphos-methyl
Demeton-S-methyl
Fenitrothion

Malathion

Other contact OP insecticides
Other systemic OP insecticides
Pirimicarb

Cyhexatin

Decamethrin

Molluscicides
FUNGICIDES

Benomyl

Dichlofluanid

Dinocap

Fosetyl aluminium
Iprodione

Metalaxyl

Vinclozolin

Other systemic fungicides
Other fungicides

HERBICIDES
Mainly annual weed control.

Chlorthal-dimethyl
Lenacil
Phenmedipham
Propachlor
Simazine
Trifluralin

Other herbicides

Mainly perennial weed control
Ethofumesate
Glyphosate

Propyzamide
Other herbicides

SOIL STERILANTS

Dazomet

Runner control and annual weed control

Paraquat
Dinoseb-in-o0il

(5)

(37

Aldrin (1) endosulfan (1) HCH (1) tetradifon (4)
(15)

(51)

(11)

(8)

Chlorpyrifos (6) triazophos (1) trichlorphon (1)
Dimethoate (1) menazon (1).

(1)

(3)

(1)

Methiocarb (21) Metaldehyde (4)

(33)

(93)

(5)

(6)

(13)

(7

(15)

Thiophanate-methyl (1) triadimefon (1)carbendazim (1)
Bupirimate (1) Nitrothal-isopropyl (1) zineb
polyethylene thuiram disulphide complex (1).

(22)

(48)

(15)

(52)

(97)

(34)

Bromacil (1) chloroxuron (1) diphenamid (1)
trietazine (4).

(8)

(23)

(8)

Alloxydim sodium (3) aminotriazole (1) 2,4-D (2)
dichlobenil (1) 3,6 dichloropicolinic acid (1)
sodium chlorate (3)

27



TABLE 23. Grouped reasons for application of chemicals to strawberries (number of holdings)

North  E. Central Forth Clyde Total

INSECTICIDES

Aphids, aphid/other pests 2 18 7 7 34
Red spider mite (RSM) 2 51 12 1 66
Tortrix moth . 16 6 1 23
Other and unidentified pests 3 17 5 6 31
FUNGICIDES

Botrytis 13 79 16 13 121
Mildew . 7 1 1 9
Red core . 7 2 1 10
HERBICIDES

Annual weeds 11 81 18 12 122
Perennial weeds 2 13 5 2 22
Mixed weeds 5 24 5 4 38
Runner control 9 61 8 5 83
Crop destruction 3 4 1 . 8

28



TABLE 24. Areas of strawberries treated with insecticides, acaricides and molluscicides

Chemical

Aldrin

DDT

Dicofol
Endosulfan
HCH
Tetradifon
Deltamethrin
Demeton-S-methyl
Dimethoate
Menazon
Thiometon
Azinphos-methyl
Chlorpyrifos
DNOC
Fenitrothion
Malathion
Triazophos
Trichlorphon
Cyhexatin
Methiocarb
Pirimicarb
Metaldehyde

Total

Area of crop grown = 943 ha.

Aphids

305

Reasons for use

RSM Tortrix

14

459 .
1

1 8

32 .

264 141

7 .

1 .

1 .

34 120

50 2

3 .

5 43

31 5

3 6

. 4

10 .

902 335

+ represents less than 0.5% of crop area.

29

and reasons for their use (spray hectares)

Slugs

Other
Pests

42

Total

spray
area

160

30

1774

%
of crop
treated

w

— w
+ = O 4+ W+ + W T+

o
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TABLE 25 Repeated use of pesticides on strawberries, basic area treated and the

Chemical

Azinphos-methyl
Demeton-S-methyl
Dicofol
Fenitrothion
Methiocarb

Benomyl
Dichlofluanid
Iprodione
Vinclozolin

Chlorthal-dimethyl
Dinoseb-in-oil
Glyphosate

Lenacil

Paraquat
Phenmedipham
Propachlor
Simazine
Trifluralin

treated area receiving one or more applications

Basic
Area (ha)

114
392
315

58
159

149
537

51
109

119
103

60
184
458

63
115
672
137

68
68
67
95
100

45

33
42

98
87
100
92
89
83
94
70
100

15
25
25

23
20
17

oo — —
OO~ O C O WM

30

Number of applications
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TABLE 26 Success of treatments on strawberries (percentage of the total area treated
with each chemical)

Chemical

Cyhexatin

DDT
Demeton-S-methyl
Dicofol
Dimethoate
Fenitrothion

Benomyl
Bupirimate
Dichlofluanid
Iprodione
Nitrothal-isopropyl
Vinclozolin

Alloxydim sodium
Chlorthal-dimethyl
Ethofumesate
Lenacil
Phenmedipham
Propachlor
Propyzamide
Simazine
Trifluralin

Unsuccessful

100

25
10

"

+
28

Partially
successful

+ represents less than 0.5% of the area treated

31

25
4

5
26
100
21

10
100
10
0

7

81
20
12

6

17
58

4
10

Successful

75
96
95
72

89

90
99

93

19
80
88
69
90
83
42
95
62

Total area
treated
(spray ha)

10
23
677
459
7
62

282

1496
110

244

122
23
206
75
122
47
879
137



TABLE 27. Areas of strawberries treated with fungicides and the reasons for their use

(spray hectares)

Reasons for use

Total
Botrytis Mildew Red core spray
area
Benomyl 282 . . 282
Carbendazim 42 . . 42
Fosetyl aluminium . ‘ 18 18
Metalaxyl . 29 29
Thiophanate-methyl . ’ 1
Triadimefon . 1 . 1
Bupirimate . 1 . 1
Dichlofluanid 1496 . . 1496
Dinocab . 72 . 72
Iprodione 111 + . 111
Nitrothal-isopropyl . 1 . 1
Vinclozolin 244 . i 244
Zineb polyethylene
thiuram disulphide . 1 5 1
Total 2176 76 47 2299

Area of crop grown = 943 ha

+ represents less than 0.5% of crop area.

32

% of crop
treated

+ RN+ + WO

+



TABLE 28 Areas of strawberries treated with herbicides and the reasons for their use

(spray hectares)

Mainly Mainly
annual perennial
weed weed

control control
Chloroxuron 1 .
Chlorthal-dimethyl 122 .
Diphenamid 3 .
Lenacil 206 .
Phenmediphan 75 .
Propachlor 122
Simazine 879 4
Trietazine 32 .
Trifluralin 137 5
Alloxydim sodium . 7
Aminotriazole . +
Bromacil 2 g
2,4-D . +
Dichlobenil i +
3,6 dichloro- ; +

picolinic acid

Ethofumesate 7 16
Glyphosate . 4
Propyzamide . 48
Sodium chlorate 4 9
Dinoseb-in-oil i
Paraquat 50
Total 1636 84

Area of crop grown = 943 ha

+ represents less than 0.5% of crop area

Reasons for use

Mixed
weed
control

— =] .

48

Runner
control

33

Crop
destruction

Total
area

122

206
75
122
879
32
137

+ + N+

%
of crop
treated
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TABLE 31 Grouped chemicals used on gooseberries (number of holdings)

INSECTICIDES AND ACARICIDES

OC insecticides
Azinphos-methyl
Demeton-S-methyl

Other contact OP insecticides

Dimethoate
Other insecticides

FUNGICIDES

Benomyl

Dichlofluanid

Dinocap

Quinomethionate

Other systemic fungicides
Other fungicides

HERBICIDES

Mainly annual weeds
Paraquat

Simazine

Other herbicides
Mainly perennial weeds
Dichlobenil

Glyphosate
Other herbicides

DDT (2) HCH (1)

(15)

(15)

Fenitrothion (4) malathion (4)

(1)

Permethrin (1) rotenone (1) tar oil

(4) lead arsenate (1)

(7)

(18)

(8)

(13)

Thiophanate-methyl (1) triforine (2)
Bupirimate (2) drazoxolon (2) iprodione

(2) thiram (1) vinclozolin (1)

(28)
(21)
Atrazine (3) dinoseb-in-o0il (1) lenacil

(2)

9)

(6)

Alloxydim sodium (1) bromacil (1) chlorthiamid
(4) 2,4-D (1) dichloroprop (1) MCPA
(1) mecoprop (1) oxadiazon (1) propyzamide
(3) 2,4,5-T (1)
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TABLE 32 Grouped reasons for application of pesticides to Gooseberries

INSECTICIDES AND ACARICIDES

Aphids
Sawfly
Other pests

FUNGICIDES

Botrytis
American Gooseberry
Mildew

HERBICIDES

Annual weeds
Perennial weeds
Mixed annual and
perennial weeds
Crop destruction

(number of holdings)

North E Central

3
. 11
1 1
d 11
3 16
2 16
) 5

Forth

Clyde

o

17

35

TABLE 33. Areas of gooseberries treated with insecticides and acaricides and the
reasons for their use (spray hectares)

Chemical

DDT

HCH
Permethrin
Demeton-S-methyl
Dimethoate
Azinphos-methyl
Fenitrothion
Malathion

Lead arsenate
Rotenone

Tar oil

Total

Sawfly

3
2
8
66

64
3
10

15
2

173

Area of crop grown = 101 ha

+ represents less than 0.5% of the area grown.

Reasons for use

Aphids

37

Other pests

+ + .

Total

+ 0o 0o W

200

% of crop
Treated

— iy N
N+ N Whk + 00+

o8]



TABLE 34. Areas of gooseberries treated with fungicides and the reasons for
their use (spray hectares)

Reasons for use

% of crop

Chemical Botrytis Mildew Total Treated
Benomyl 1 5 6 4
Thiophanate-methyl . + + +
Triforine . 2 2 1
Bupirimate . 16 16 6
Dichlofluanid 110 15 125 50
Dinocap . 91 91 43
Drazoxolon i 2 2 1
Iprodione 2 1 3 2
Quinomethionate . 80 80 31
Thiram . + + +
Vinclozolin 3 ‘ 3 2
Total 116 212 328

Area of crop grown = 101 ha.

+ represented less than 0.5% of the area grown.

TABLE 35 Success of treatments on gooseberries (percentage of the total area
treated with each chemical).

Unsuccessful Partially Successful Total area
Successful Treated
Tar oil . 6 94 22
Benomyl 32 13 55 6
Dichlofluanid 2 0 28 125
Drazoxolon . 20 80 2
Iprodione 5 39 61 3
Quinomethionate 3 3 94 80
Dichlobenil . 2 98 11
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TABLE 36 Areas of gooseberries treated with herbicides and the reasons for

Chemical

Atrazine
Dinoseb-in-o0il
Lenacil
Simazine
Paraquat
Bromacil
Chlorthiamid
2,4-D
Dichlobenil
Dichlorprop
Glyphosate
MCPA
Propyzamide

Total

their use (spray hectares)

Mainly
annual

weed
control

5
1
12
53
31
1
+

105

Reasons for use

Mainly
perennial
weed
control

Area of crop grown = 101 ha.

Mixed
weed
control

29

+ represents less than 0.5% of the area grown.

Crop
destruction

Total

(S0 oS I i oS I

157

Y% of crop
treated

DN =N =

TABLE 37 Application of insecticides, acaricides and fungicides to gooseberries
and currants (percentage of area treated with each chemical)

Chemical

Endosulfan
Demeton-S-methyl
Azinphos-methyl "
Tar oil

Benomyl
Dichlofluanid
Dinocap
Drazoxolon
Quinomethionate

Spray volume (spray hectares)

500

8
3

()]

Area of crops grown = 194 ha.

500-900

00 O »

39

900-1200

92
74
92
55

73
81
52
97
99

1200-1700 1700

14

oo



TABLE 38 Repeated use of pesticides on gooseberries, basic area treated and the
percentage of the treated area receiving one or more applications.

Number of applications

Basic
Chemical area (ha) 1 2 3 4
Azinphos-methyl 44 77 2 17 4
Demeton-S-methyl 44 73 2 17 4
Lead arsenate 15 100 0 0 0
Malathion 7 13 71 16 0
Tar oil 22 100 0 0 0
Bupirimate 6 13 87 0 0
Dichlofluanid 50 21 7 72 0
Dinocap 43 20 56 21 4
Quinomethionate 31 16 31 36 17
Dichlobenil 8 100 0 0 0
Lenacil 12 100 0 0 0
Paraquat 50 98 2 0 0
Propyzamide 15 100 0 0 0
Simazine 49 93 7 0 0
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TABLE 40 Grouping of chemicals used on currants (number of holdings)

INSECTICIDES AND ACARICIDES

Endosulfan (20)

Other OC insecticides DDT (1) HCH (1)

Azinphos? methyl (7

Dimethoate (2)

Other contact OP insecticides Fenitrothion (2) malathion (2)
Other insecticides Permethrin (2) rotenone (2)
FUNGICIDES

Benomyl (12)

Dichlofluanid (12)

Drazoxolon (14)

Quinomethionate (7)

Other systemic fungicides Thiophanate-methyl (1) triadimefon (1)

Triforine (4)

Other Fungicides Bupirimate (2) chlorothalonil (2) dinocap (3)
iprodione (3) lime sulphur (3) thiram (1)
vinclozolin (3)

HERBICIDES AND SOIL STERILANTS

Mainly annual weeds

Paraquat (29)
Simazine (35)
Other herbicides Atrazine (3) dinoseb-in-oil (1) lenacil (1)

Mainly perennial weeds

Dichlobenil (5)
Glyphosate (5)
Other herbicides Aminotriazole (1) bromacil (1) chlorthiamid (3)

2,4-D (2) dicamba (1) propyzamide (2)
sodium chlorate (1) 2,4,5-T (3)

Soil sterilants

Dazomet (1)
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TABLE 41 Grouped reasons for application of chemicals to blackcurrants and [redcurrants])
(number of holdings)

INSECTICIDES AND ACARICIDES

North E Central Forth Clyde Total
Aphid 2[1] 2[2] 2(2] 2[2] 8[7]
Big bud mite 11[2] 5 4 20[2]
Red spider mite (RSM) 2 1{1] 3[1]
Other pests 1 1[1] 2[3] 1[1] 5[5]
FUNGICIDES
Botrytis 1 713] 5(3] 13[6]
American gooseberry mildew 5 14[3] 8[5] 3[2] 30[10]
HERBICIDES
Annual weeds 5 19[4] 8[4] 6[5] 38[13]
Perennial weeds 1 4 1[3] 613]
Mixed annual and perennial weeds 1 2 3

TABLE 42 Areas of currants treated with insecticides and acaricides and the reasons for their use
(spray hectares)

Reasons for use

Chemical Aphid Big bud RSM Other Total %
mite pests of crop
treated
Endosulfan . 53 i . 53 45
HCH 1 . . . 1 +
Permethrin . . . 3 3 3
Demeton-S-methyl 6 . 2 3 11 8
Dimethoate 1 . i + 1 1
Azinphos-methyl + 2 3 5 5
Fenitrothion . 1 1 1
Rotenone . . 1 . 1 +
Tar oil 5 . . . 5 5
Total 13 53 5 10 81

Area of crop grown = 93 ha.

+ represents less than 0.5% of the area grown.
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TABLE 43 Areas of currants treated with fungicides and the reasons for
their use (spray hectares)

Reasons for use

Botrytis Mildew RSM/ Total %

mildew of crop

treated
Benomyl 28 4 32 14
Triforine 8 6 6 2
Bupirimate . 1 . 1 1
Chlorothalonil 1 . . 1 1
Dichlofluanid 18 1 R 19 8
Dinocap . 4 . 4 4
Drazoxolon . 168 . 168 63
Iprodione 2 1 . 3 2
Lime sulphur . 2 . 2 2
Quinomethionate . 10 3 13 6
Vinclozolin 5 1 . 6 3

Total 54 198 3 255

Area of crop grown = 93 ha

TABLE 44 Success of treatments of currants (percentage of the total area treated
with each chemical)

Chemical Unsuccessful  Partially Successful  Total area
successful treated
Benomyl 6 13 80 31
Dichlofluanid . 5 95 19
Iprodione . 42 58 3
Dichlobenil . 48 52 2
Simazine 4 + 96 68
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TABLE 45 Areas of currants treated with herbicides and the reasons for
their use (spray hectares)

Reasons for use

Chemical Mainly Mainly mixed Total %
annual perennial weed of crop
weed weed control treated
control control

Atrazine 3 i S 3 3

Bromacil . . 1 1 1

Chlorthiamid . 2 + 2 2

Dichlobenil 1 1 . 2 2

Dinoseb-in-oil 1 . . 1 1

Glyphosate 1 + + 1 1

Paraquat 12 . + 12 13

Propyzamide . 30 ) 30 32

Simazine 68 . ) 68 73

Sodium chlorate ) . 4 4 4

Total 86 33 5 124

Area of crop grown = 93 ha

+ represents less than 0.5% of the area grown.

TABLE 46 Repeated use of pesticides on currants, basic area treated and the
percentage of the treated area receiving one or more applications.

Number of applications

Chemical Basic

area (ha) 1 2 3 4
Demeton-S-methyl 7 61 39 0 0
Endosulfan 36 55 45 0 0
Benomyl 13 17 24 59 1
Dichlofluanid 7 1 36 62 0
Drazoxolon 58 1 11 88 0
Quinomethionate 6 47 63 0 0
Paraquat 10 100 : .
Propyzamide 30 100 . . .
Simazine 64 100 . . .
Sodium chlorate 4 100 . : ’

TABLE 47 Percentage of the total spray area of each crop treated with single
chemicals and tank mixes.

Number of products in mix Total spray
1 2 3 4 area (ha)
Raspberries 69 29 3 s 11721
Strawberries 87 12 1 + 5621
(Gooseberries 57 34 9 . 419
Blackcurrants 80 15 5 . 350
Red/white currants 63 34 3 . 16
Blackberries 59 31 10 . 9
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TABLE 52 Use of chemicals in tank mixtures, three way tank mixes (spray hectares)

All insecticides/acaricides

Azinphos-methyl/demeton-S-methyl sulphone +

demeton-S-methyl + dicofol 15
Azinphos-methyl/demeton-S-methyl sulphone +

demeton-S-methyl + fenitrothion 2
Menazon + tetradifon + endosulfan 1

Insecticide/acaricide + fungicide

Azinphos-methyl/demeton-S-methyl sulphone +
fenitrothion + dichlofluanid
Azinphos-methyl/demeton-S-methyl sulphone +
quinomethionate + dichlofluanid
Azinphos-methyl/demeton-S-methyl sulphone +
dinocap + dichlofluanid
Fenitrothion + dinocap + dichlofluanid
Fenitrothion + vinclozolin + bupirimate
Demeton-S-methyl+ dicofol + dichlofluanid
Demeton-S-methyl+ malathion + benomyl
Demeton-S-methyl + vinclozolin + quinomethionate
Endosulfan + drazoxolon + dichlofluanid
Endosulfan + drazoxolon + benomyl
Endosulfan + triforine + dichlofluanid

w
W

—
i

-

(8]
== W= O ~=OWU

All herbicides

Simazine + atrazine + paraquat 3
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TABLE 53 Percentage area of each crop treated with different numbers of insecticides,
acaricides and molluscicides.

None 1 2 3 4 5
Raspberries 18 53 20 4 4 1
Strawberries 32 30 21 12 3 2
Gooseberries 22 23 48 8 8 :
Blackcurrants 46 47 7 ) 3 )
Redcurrants 48 19 33 5 . .
Blackberries 12 47 41 .

Percentage area of each crop treated with different numbers of fungicides

None 1 2 3 4 5
Raspberries 22 59 17 2
Strawberries 25 48 17 8 1 1
Gooseberries 5 57 34 2 2 .
Blackcurrants 15 57 25 2 .
Redcurrants 58 33 6 3 . i
Blackberries 38 . 62 8 ¥ "

Percentage area of each crop treated with different numbers of herbicides

None 1 2 3 4 5 6
Raspberries 5 22 37 20 10 4 1
Strawberries 3 12 47 24 11 2 1
Gooseberries 4 46 26 14 6 2 2
Blackcurrants 10 27 61 1 1 . 2
Redcurrants 66 21 11 . . .
Blackberries . 88 12 . . . .

Percentage area of each crop treated with different numbers of active ingredients

None 1 2 3 4 5 6 7 8 9 10+
Raspberries 3 6 9 11 21 17 14 11 4 3 2
Strawberries 1 3 8 13 20 25 12 9 5 1 4
Gooseberries 1 1 6 22 15 33 10 2 8 i 2
Blackcurrants 8 2 5 38 35 10 1 . g . 1
Redcurrants 35 19 5 21 10 5 2 3 A 2 .
Blackberries : . 38 i 21 42 . . : . .
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Appendix 1
Soft Fruit Report

Pesticide Spraying Methods

It was said on page 1 that the information about the pests and diseases against
which control measures were taken were those identified by growers themselves.
The success or failure of teatments were also the growers own assessments of
pesticide performance. It is known that several factors eg, weather, correct
dosage, efficiency of application machinery etc., influence the effectiveness of a
pesticide and as the last mentioned seemed susceptible of further investigation,
two questions on spraying methods asked of growers.

1. Do you make a specific effort to calibrate your sprayer? The answers to this
question are shown in Table 1. Most growers believed that "calibration by
experience" i.e. knowing what area a tankful of pesticide should cover at a given
forward speed and spraying pressure, was an adequate procedure and they are
included column 'N' of the table.

The table shows data from size group 1 (SG1. 0.1-0.5 ha) holdings separated from
the combined data for the remainder of the holdings because inclusion of the SG1
data would distort the general picture since four-fifths of them either did not spray
at all or used knapsack sprayers. To obtain a picture for the other holdings it is
necessary to concentrate on columns Y and N. These show that about one-third of
growers made a specific effort to calibrate their spraying equipment. Further
questioning of this group revealed that 50 of the 59 calibrated once at the
beginning of the season, 4 calibrated more than once and 5 calibrated before each
application.

2. The second question was, "How often do you replace spray nozzles?"
Although replies to this question were generally vague, it was clear that few
growers (11 out of 167) replaced sets of nozzles on a planned routine basis. The
impression given was that nozzles were replaced only if damaged or lost.

In the light of the answers given to these two questions it has to be said that the

lack of attention to calibration and efficiency of equipment may in many cases
contribute to lack of success in control of pests, diseases and weeds.
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TABLE 1 Numbers of growers calibrating sprayers.

Size group 1 Size groups 2-6
Region Yy N C X Yy N ¢ X Total
North 0 0 0 11 8 8 0 2 29
East Central 0 2 1 7 37 82 24 9 162
Forth 0 0 0 11 7 7 2 10 37
Clyde 2 4 0 9 7 3 0 6 31
Scotland 2 6 1 38 59 100 26 27 259

Y = yes N = ng C = contractor;

X = no sprays or knapsack sprayers used, not known
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PESTICIDE USAGE ON ORCHARD FRUIT, 1979
INTRODUCTION

This was the first survey of pesticide usage on orchard fruit in Scotland. Though the
industry was known to be small, it had traditionally been centred on a limited section
of the Clyde valley and there was a possibility that pesticides could be affecting the
environment locally if used with the same intensity as in England . The survey was
therefore done therefore to assess the extent of pesticide usage and to uncover any
side effects such usage might be having.

Sampling and treatment of data (Table 1)

The December 1978 Agricultural Censusz returns were used as the basis for the
survey sample. These showed that 59* holdings representing 86 per cent of the total
orchard area of Scotland were in Lanarkshire and were in fact concentrated in a
small part of the Clyde valley; the remaining 28* holdings with orchards were
scattered over the rest of Scotland.

It was decided to ignore holdings with less than 0.1 ha and to survey half the holdings
in Lanarkshire and all the holdings in the other parts of Scotland. Accordingly, all
holdings were stratified into four size groups and half of those in each size group in
Lanarkshire were drawn at randon. Data from the Lanarkshire sample were
subsequently raised to represent all growers in the county.

Distribution of crops and areas grown (Tables 2, 3)

The tables show clearly that plums were the most important of the orchard fruit in
Scotland. About 80 per cent of holdings grew plums and they occupied nearly 90 per
cent of the total orchard area. The Clyde valley in Lanarkshire was the main centre
for plum production while apple and pear production was more scattered. However,
many of the apple and pear orchards were not on a commercial footing, especially
those in the smallest size category which included a number of old country house and
estate walled gardens.

Age distribution of orchards

The ages of the plantations indicated an industry in decline. Not only were a
majority over 25 years old (97% in Lanarkshire and 73% in the rest of Scotland) but
very little replanting had taken place. The principal constraint was bacterial canker
which affects young trees particularly severely. Several growers had attempted
replanting over the years but the young trees had succumbed to the disease.

Intercropping

Intercropping occurred on 28 per cent of the orchard area in Lanarkshire where it was
clear that the system had been planned when the orchards were first established. The
interplanted crops were gooseberries (90 per cent) and red and blackcurrants (10 per
cent) and in all cases these bushes were intercropped with plums.

*The census data were found to be inaccurate, 10 of the 59 and 7 of the 28 orchards
had become derelict.
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In the rest of 5cotland, 11 per cent of the orchard area was intercropped with bush
fruit, vegetables and flowers. It appeared that in most cases the intercropping was
not part of the original concept for the orchards but was being done to fill gaps where
trees, both apples and plums, had died out.

Ground cover

Treatment of the ground between trees fell into 3 categories. About 10 per cent of
growers maintained a small clear area around each tree, 30 per cent cultivated all or
part of the ground in the process of intercropping and the remaining 60 per cent

maintained total grass cover which was either mown or grazed.

Pattern of pesticide usage (Tables 4, 5)

Omnly 46 per cent (23) of holdings used pesticides of any kind; 28 per cent used
insecticides, 32 per cent herbicides and 18 per cent tar oil. One apple grower used
fungicides. These data are broken down further in Table 4 which indicates usage by
crop. In Table 5, plums are shown to have received more pesticides than apples and
this is thought to be because there was a better market for the former and more care
was taken with the plums appearance.

Reasons for use of insecticides, acaricides and fungicides (Table 6)

Winter wash sprays containing tar oils were applied by the greatest number of
growers (Table 8) and were used as a general clean-up measure. Caterpillars were
the most serious pest but treatments against them were often linked with treatments
against sawfly and aphids. All applications against scab were made to apples. Most
insecticidal treatments were single applications but the two scab treatments were
each repeated five times.

Reasons for use of herbicides (Table 7)

Except for formulations containing 2,4,5-T and those containing dicamba, all of which
were used on the grass cover of the orchards, herbicides were applied for general
weed control (GWC) in relation to intercropped fruit. Paraquat was used by the
largest number of growers (Table 8) and about one quarter of the total orchard area
was treated with it.

Total pesticide usage (Table 8)

In most instances, the quantities of chemicals used have been calculated from the
areas treated but where the grower supplied data on actual amounts these have also
been used. Estimated usage in spot treatments has been calculated at 10 per cent of
the orchard area although this is probably an over-estimate. Where herbicides were
applied around tree bases, the amount was calculated as 9 per cent of the orchard
area, allowing a 2 m diameter circle around each tree at 350 trees per hectare.

CONCLUSIONS

Very small quantities of a limited range of pesticides were used in a small orchard
fruit industry which was in decline. No environmental hazard was discerned nor does
one seem likely. Unless the situation changes radically, this survey will not be

repeated.

REFERENCES

L. Greaves, D. A., Sly, J. M. A. Pesticide usage survey report No. 10, 1973. MAFF

(Publications).

e Agricultural Statistics Scotland 1978, HMSO, Edinburgh 1979.
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TABLE 1. Numbers of holdings sampled in each group, stratified by size.

Size Group

Geographical 1 2 3 4

location (0.1-0.4 ha) (0.5-0.9 ha) (1.0-1.9 ha) (2.0 ha and over) Total
Lanark 8 5 6 9 28
Rest of

Scotland 15 2 1 3 21

TABLE 2. The distribution and size of holdings growing apples and plums.

Lanarkshire Rest of Scotland
Fruit Size Group Size Group
1 2 3 4 Total 1 2 3 4
Apples/pears 1 2 3 2 8 15 2 1 2
Plums/damsons 11 9 10 16 46 5 2 0 3

58
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TABLE 3. Estimated areas of top fruit grown in Scotland (hectares).

Rest of All
Fruit Lanarkshire Scotland Scotland
Apples Bramley 4.3 2.2 6.5
Dessert 0 0.6 0.6
Mixed 0 2.6 2.6
Total 4.3 5.4 9.7
Plums Victoria 60.7 10.7 71.4
Damsons 2.0 0.2 2.2
Others/mixed 1.2 9.8 11.0
Total 63.9 20.7 84.6
Other fruit (cherry, pear etc) 0.2 0.3 0.5
Total 68.4 26.4 94.8

TABLE 4. Percentage of apple and plum growers using pesticides

Fruit Insecticides Fungicides Herbicides
Apple growers 11 4 21
Plum growers 25 0 29

TABLE 5. Percentage of crop area treated with pesticides.

Apples/pears Plums/damsons
Lanarkshire 8 64
Rest of Scotland 47 63
Mean for Scotland 30 63
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Per cent
Scottish Area
7
1
3
11
75
2
12
89

1

Tar oil

11
19
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TABLE 8. Quantities of pesticides used (active ingredient) and numbers of users.

Chemical Quantity No. of users
kg a.i. out of 49
DDT 11 2

Azinphos-methyl/
demeton-5-methyl

sulphone 1 1
Demeton-S-methyl 6 1
Dimethoate 2 2
Fenitrothion 15 5
Malathion 2 2
Carbaryl 8 2
Lead arsenate 24 1
Tar oil 3139 9
Captan 15
Sulphur 22 1
Glyphosate 3 2
Paraquat 15 11
2,4,5-T 2 4
Dicofol/tetradifon + 1
DNOC + 1
Permethrin + 1
Vamidothion + 1
Aminotriazole + 1
Chlorthiamid + 1
Dicamba + 2
Mecoprop/2,4-D + 1
Propyzamide + 1
Mecoprop as component + 2
MCPA as component + 1

+ represents quantities of less than 1 kg
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