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SUMMARY

This was the first survey restricted solely to potatoes and was based on

a larger sample of growers than in previous surveys.

The use of pre-planting fungicides (on 43% of mother tubers) was
recorded for the first time. There was a marked increase in the
proportion of the crop treated with insecticides (from 17 to 38%) and
molluscicides (from 1 to 9%) since 1982, but only very slight increases in
the use of fungicides (from 93 to 95%) and herbicides (from 96 to 98%)

were recorded.

INTRODUCTION

This is the fourth survey of pesticide usage on potatoes. The previous
three were as part of the Arable Crops Surveys in 1974, 1977 and 1982
(references 1, 2 and 3). Because a much larger sample was used in this
survey it was possible to treat the seed and ware crops separately. It
had been anticipated that pesticide usage would differ between the

2 crops.

DEFINITIONS AND NOTES

Basic area (or basic ha) is the planted area of crop which was treated
with a given pesticide, irrespective of the number of times it was applied

to that area.

Spray area (or spray ha) is the basic area of a crop treated with a given

pesticide multiplied by the number of treatments that area received.

The proportion of the crop treated is the ratio of the basic area treated

with a given chemical or group of chemicals to the area planted x 100.

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

two compounds.

The reasons given for the uses of pesticides were those given by growers

and may sometimes be inappropriate.



The areas of 'seed' and 'ware' were those in the June agricultural: census
as being 'intended for seed' and 'intended for ware' and may not have
reflected the final destination of any part of the crop. Other than in the
context of preplanting fungicides, the use of the term 'seed' in the report

implies crops grown for use mainly as seed.
METHOD

Using. the Agricultural Census returns for 1986 (reference 4), three
mutually exclusive samples were drawn: (i) holdings where plantings were
classified as 'mainly for seed', (ii) holdings which grew 'early ware' (as
defined in the Agricultural Census), and (iii) holdings which grew 'ware'
only or ware with either or both of the other two categories. This
procedure was to ensure proper representation of seed, early ware and
maincrop potatoes from the whole of Scotland. The country was divided
into the eleven land-use regions shown in Figure 1. . A one in four
sample, stratified by region and farm size was obtained except in the
large group of holdings growing less than 0.5 ha of ware potatoes where
one in forty was chosen. The sample of 1,075 holdings was divided into
two parts; firstly a small group consisting of every tenth holding which
was to be visited in the usual way and a larger group consisting of the

remainder which was sent questionnaires (appendix).

After the results were obtained, it was found necessary to abandon the
early ware classification and amalgamate it with the maincrop ware, as for
various reasons, many growers allowed their 'earlies' to develop beyond
the 31st July date on which the Agricultural Census classification is
based. The areas of seed and ware potatoes sampled are shown in
Table 1 and: the areas grown in Table 2. Results from both seed and
ware samples were then raised to national level using the raising factors
shown in Table 3, calculated from the Agricultural Census returns for
1987 (reference 5).

RESULTS AND DISCUSSION

The results were based on the 320 returns from 73 growers visited and

247 growers returning usable postal questionnaires.



NEMATICIDES, INSECTICIDES AND MOLLUSCICIDES, (TABLES 5, 9,
11, 15)

Usage of nematicides was small, some 227 sp ha of seed crops and
360 sp ha of ware, a total of 587 sp ha or 2% of the total crop area.
Aldicarb was used on 464 sp ha whilst the remainder was treated with a
thiabendazole/iodophor formulation which represented a use by a single
grower. The previous survey in 1982 did not record any usage of
nematicides. This however may be a reflection of the smaller sample
employed in that survey. (There had been 4 users of nematicides in
1977). In addition to being questioned on pesticide usage, growers were
also asked if resistance to nematodes had influenced their choice of
varieties planted. Thirty-seven of the 289 replies (13%) to this question
stated that it had.

Insecticides were used on 36% of potatoes (37% of seed and 34% of ware).
The use of granular aphicides was limited to applications of aldicarb to
116 sp ha of seed and disulfoton to 127 sp ha of ware. The main
aphicides for seed potatoes were demeton-S-methyl, applied to 23% of the
crop (6122 sp ha), and pirimicarb to 12% (4441 sp ha). The ware crop
received little demeton-S-methyl (2%); dimethoate and pirimicarb were each
used on 11% of crop area (3462 sp ha and 1478 sp ha respectively). In
the previous survey, demeton-S-methyl was by far the most used aphicide
at 12% of the total crops or 6000 sp ha.

Treatments against slugs, all with methiocarb, were recorded on
5,068 sp ha (9% of the crop). Almost all were in regions 6, 7 and 8,
East Fife, Lothian and Central Lowlands. Only 1% of the crop had been
treated in 1982.

FUNGICIDES USED AT PLANTING (TABLE 4)

The practice of applying fungicides to potatoes at, or just prior to
planting, was new since the last survey. In this survey, 54% by weight
of mother tubers for the seed crop were treated and 27% of the ware.
Tolclofos-methyl was the main chemical, and was applied to 44% and 23% of
the seed and ware crops respectively. This fungicide controls

Rhizoctonia solani (stem canker and black scurf). Maneb/zinc oxide to

control powdery scab and thiabendazole formulations to control silver



scurf and skinspot were each applied to much smaller tonnages of mother

tubers.

FUNGICIDES AGAINST BLIGHT (TABLES 5, 9, 11, 15)

Overall, 95% of potatoes were treated with fungicide against blight, a
broadly similar proportion to that found in both 1977 (93%) and 1982
(93%). The use of systemic/protectant formulations had increased from
30% in 1982 to 77% of the crop (82% of seed and 69% of ware). Fentins
were used on 52% and 62% of seed and ware crops respectively, usually as
the final application, although a few growers used repeated applications
for all their blight control.

The total spray area of blight treatments had increased by 26% from about
84,000 sp ha tc about 106,000 sp ha despite the decline of 12% in the crop
area to nearly 29,000 ha.

HERBICIDES, GROWTH REGULATORS AND DESICCANTS (TABLES 6, 8,
10, 12)

The proportion of the crop treated showed a very slight increase since
1982 from 96% to 98%. All the seed crop and 95% of the ware received at

least one herbicide.

As in the previous survey, paraquat was the main herbicide (73% of seed
and 68% of ware), often mixed with linuron. The latter was used on 58%
of the seed and 40% of the ware. Paraquat formulated with digquat was
used on a further 10% of the crop. Metribuzin was applied to 13% and

other herbicides on smaller proportions.

In addition, growers were asked how many of them carried out mechanical
cultivations after final ridging, and of the 292 replies, 37 (13%) did. Of

these, 21 made one pass, 11 made 2 passes, and 5 made 3 or more.

Only three growers used growth regulators. One treated 21 ha of seed
crop with daminozide and 2 growers used maleic hydrazide on 23 ha of
ware crop. (Note: Sales of daminozide for use on food crops were halted

by the manufacturer in October 1989.)



The major changes in usage of desiccants since 1982 were the result of
the withdrawal of approval for dinoseb-in-o0il in December 1986. 1In the

1982 survey it was the main desiccant and was used on 42% of the crop.

In 1987 the proportion of the crop area treated with sulphuric acid
increased from 35% to 59% (11,613 to 20,786 sp ha), and this was the
preferred desiccant on seed crops. Diguat which had been used on only
% increased its usage four times to 30% of the crop area. In addition to
chemical treatments, growers were asked to include mechanical
pulverisation of the crop, either with or without the use of sulphuric
acid. Some 19% (5520 ha) of the crop were treated in this way, 12%
(2134 ha) of seed and 29% (3386 ha) of ware. It was not always clear
from the questionnaires what proportions of the crop received both
treatments. It should be noted that flailing, on seed crops especially,
should be followed by treatment with half rate sulphuric acid to prevent

spread of disease.

HERBICIDES ON POTATO DUMPS

In addition to the collection of data on the use of herbicides in the field,
those 73 growers who were visited were also asked about their use of
herbicides on potato dumps. The data cannot be raised to national level,
but the chemicals used, with numbers of users in brackets, are listed

below: -

Glyphosate (9)
Paraquat (6)
Dichlobenil (3)
Dinoseb-in-o0il (2)
Chlorthiamid (1)

Amitrole/simazine (1)
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TABLE 1 Area (ha) of potatoes grown in sample

Highlands & Islands
Caithness & Orkney
Moray Firth
Aberdeen

Angus

East Fife

Lothian

Central Lowlands
Tweed Valley
Southern Uplands
Solway

All Scotland

TABLE 2 Area (ha) of potatoes grown in Scotland in 1987

Highlands & Islands
Caithness & Orkney
Moray Firth
Aberdeen

Angus

East Fife

Lothian

Central Lowlands
Tweed Valley
Southern Uplands .
Solway

All Scotland

TABLE 3 Raising factors

Highlands & Islands
Caithness & Orkney
Moray Firth
Aberdeen

Angus

East Fife

Lothian

Central Lowlands
Tweed Valley
Southern Uplands
Solway

Seed

58.
13.
241.
309.
714.
71.
12.
335.
18.
15.
6.

1,856.

Seed

373.
119.
1,219.
3,021.
7,338.
1,080.
314.
2,5009.
905.
64.
190.

17,136.
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420.5
190.9
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959.2
2,322.5
1,922.6
1,925.9
2,050.9
942.7
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370.6

11,822.7

All Potatoes

85.
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885.
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140.
18.
67.
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TABLE 11 Repeated use of insecticides, molluscicides, nematicides and
fungicides on ALL potatoes and the percentage of the treated
area receiving one or more applications

Number of applications

1 2 3 4
INSECTICIDES etc
Aldicarb 100 0 0 0
Demeton-S-methyl 64 27 7 2
Dimethoate 52 4 0 44
Disulfoton 100 0 0 0
Malathion ; 100 0 0 0
Methiocarb 27 41 24 7
Pirimicarb 58 22 5 15
Thiabendazole/iodophor 100 0 0 0
FUNGICIDES
Benalaxyl/mancozeb 20 il 41 33
Captafol 33 33 33 0
Cymoxanil/mancozeb 1 0 43 56
Fentin 76 22 0 1
Fentin/maneb 66 16 12 5
Mancozeb 23 26 15 37
Mancozeb/cyprofuram 0 0 100 0
Maneb 27 28 34 12
Metalaxyl/mancozeb 16 36 32 15
Ofurace/dithiocarbamate 15 18 53 14
Oxadixyl/mancozeb 29 30 27 15
Propineb 0 0 0 100

16.



TABLE 12 Repeated use of herbicides, growth regulators and desiccants
on ALL potatoes and the percentage of the basic area
receiving one or more applications

Aminotriazole/ammonium
thiocyanate
Cyanazine
Cyanazine/linuron
Daminozide
Dinoseb-in-oil
Diquat
Diquat/paraquat
EPTC
Fluazifop-P-butyl
Glyphosate
Linuron
Linuron/trietazine
Maleic hydrazide
Metoxuron/fentin
Metribuzin
Monolinuron/paraquat
Paraquat
Pendimethalin
Sodium chlorate
Sulphuric acid
Terbutryn/linuron
Terbutryn/terbuthylazine

TABLE 13 Percentage of crop area
fungicide or herbicide

Insecticides/nematicides
Fungicides

Herbicides

Number of applications

1 2 3

100
100
100
100
100

98
100
100
100
100

94
100
100
100
100
100

99
100
100

13
100
100

N .
CO~NOORrHROO0OO0OOCOD0OOOONOO O OO

[eNeloNoNoNoNoNeoNoNolloNolNolNolNolNolNoeNolNoNo oo

treated with any insecticide,

Seed Ware All crops
39 36 38

95 94 95

100 95 98

17.
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IN CONFIDENCE RPPENDIX
PESTICIDES USED ON POTATOES 1987
No.
Note: Separate forms were supplied for seed, ware and early crops
1. Area planted acres R. 5G.
2. Wéere any pre-planting fungicides used (eg. Nemacin, Rizolex, Mazin, Seedtect)?
Name of Chemical Dose Rate Tonnes treated Tonnes not treated
3. Did you use any chemical treatment against nematodes (eg. Temik, Yaltox, Vydate,
Basamid, Telone II)?
Name of Chemical Month (early or late) Dose Rate Area treated (acres)
4. Did you specially select any resistant varieties of potato in order to control Potato
Cyst Nematodes?
Sy Did you use a granular aphicide (eg. Disulfoton, Phorate, Temik, Terrathion, Dacamox,
Disyston, Solvigran)?
Name of Chemical Month (early or late) Dose Rate Area treated (acres)
6. What herbicides did you use? Please give details.
Stage of use Month (early or late) Dose Rate Area treated (acres)
a. For land preparation
eg. Roundup, Weedazol
b Pre-planting
C Pre-emergence
d During emergence
e. After 100% emergence
7. How many mechanical cultivations were made for weed control after final ridging?

B2700329.080 20.



8: Please list all your blight/aphid spray programme. Indicate tank mixes.

Name of Chemical Month (early or late) Dose Rate Area treated (acres)

Note 1. Please give date of first aphid spray to the nearest week if possible.

Note 2. Reminder - was your last blight spray a tin based one? Please include it.

9. Did you use a growth regulator (eg. Alar, Fazor)?

Name of Chemical Month (early or late) Dose Rate Area treated (acres)

10. What did you use for haulm destruction (eg. Sulphuric acid, Reglone, Endspray)?
Please include 'pulverise' where appropriate.

Name of Chemical Month (early or late) Dose Rate Area treated (acres)

11. Did you use any other pesticide treatments - eg. Draza, Metaldehyde, Aldrin, Dursban?

Name of Chemical Reason Month (early or late) Area treated (acres)

Note: If you are unable to supply the details yourself because you used a contractor, please
give his name and address.

B2700329.080 21.
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