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SUMMARY

A survey of chemical usage on potatoes by growers and licensed
merchants in store from the 1986 crop was conducted during the winter of
1987/88.

A sample of 308 growers, responsible for 173,000 tonnes of potatoes (16%
of the crop), showed that 32% were treated in store following the 1986
harvest. This proportion was similar to that found in the previous

survey, although there had been a 66% increase in production since 1976.

Of the 500,000 tonnes of potatoes intended for seed, about 80,000 tonnes
(16%) and 69,000 tonnes (14%) received treatment with 2-aminobutane and

thiabendazole respectively.

Of the 600,000 tonnes of ware potatoes, some 33% were treated including
146,000 tonnes (24%) with tecnazene and 58,000 tonnes (9%) with other

chemicals.

Only one case of potatoes being treated twice at different periods of their

storage was recorded. Insecticides were used on only 3 farms.

Forty-one out of 43 licensed potato merchants provided information by
telephone and the data are reported separately. Only small quantities of
potatoes were treated: 1,200 tonnes with 2-aminobutane, 5,500 tonnes with
thiabendazole, 6,500 tonnes with tecnazene, and 2,000 tonnes with

chlorpropham.

INTRODUCTION

This is the fourth survey of the use of pesticides on stored potatoes.
The previous three covered crops harvested in 1973, 1975 and 1976 (see

references 1, 2 and 3).

The potato storage industry in Scotland is very complex and for the
purposes of this survey was divided into 3 distinct groups. Firstly,
farmers who grew potatoes on their own land only and secondly, farmers
who used their own land and also grew potatoes on leased land. Those in

the latter category are referred to as grower-dealers, a group which



included those growers who rented land on only one holding to those
whose main interest was in potatoes and who may have been responsible
for 200 ha or more. The third category consisted of merchants who did
not own land and did not therefore appear in the Agricultural Census.
These were surveyed separately using information provided by the Potato
Marketing Board (PMB). The pesticide usage information from this last
category is reported separately.

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. Table 1 shows the areas sampled in each region

and census category.

The PMB staff indicated those holdings in the sample which were farmed
or controlled by grower-dealers, ie those which grew potatoes on other
land as well as their own. As many as possible were visited, as it was
expected that they were more likely to be specialist growers who would
store larger quantities of potatoes and be more likely to use pesticides; in
the event, 60 grower-dealers (80% of the total) responsible for 2,300 ha
(82,000 tonnes) of crop were visited. Of the individual growers, 863
were written to and asked to complete a (uestionnaire, but none were
visited; 248 questionnaires were returned covering a further 2,400 ha
(91,000 tonnes) of crop. Information was obtained on the quantities of
seed and ware potatoes harvested and on treatments with fungicides and
sprout suppressants, together with space treatments in stores against
aphids and flies. Treatments with fungicides at planting were omitted
from this survey as these were included in a survey of pesticides used on

the growing crop in 1987 (in prep).



The survey covered the storage period following the 1986 harvest, which
could have been up to 12 months. The questionnaires were sent out in
the autumn of 1987, and the grower-dealers were interviewed during the
winter 1987-88.

There were very few returns for 'early ware' potatoes, and these were
amalgamated with the main ware crop. Results from both seed and ware
samples were then raised to national level using the raising factors shown
in Table 2, calculated from the Agricultural Census returns for 1987

(reference 5).

RESULTS AND DISCUSSION

The results were based on returns from the 60 grower-dealers and 248
individual growers who were responsible for 173,000 tonnes (16% of the

total potato production), Tables 3 and 4.

The importance of the seed potato industry in Scotland, where 59% of the
total area devoted to potatoes is intended for seed production, 17,726 ha
out of a total 30,090 ha, affects the choice of storage chemicals. In
particular the use of chlorpropham, a volatile sprout suppressant, is
unacceptable on holdings where seed might be stored. This precludes
any use on potatoes on a large number of farms. In comparison, out of a
total area of 135,323 ha in England and Wales, only 1,633 ha (1%) were
planted as 'classified for seed' (reference 6) and the use of chlorpropham
is little affected; for this reason, information provided in this survey
pertains to Scotland only, and no attempts should be made to estimate
usage in England and Wales from these data. In Northern Ireland where
the total area of potato plantings was much smaller at 11,813 ha, the area
planted for seed is again proportionally higher - 4,707 ha (40%),

(pers. comm.).

It should be noted that much of the data recorded from postal returns,
concerning reasons for use of chemicals (Tables 6 and 8) were often very
general, eg 'storage diseases', rather than suggesting specific disease
problems which were likely to have occurred in the absence of chemical

treatment.

w



The 3 major chemicals wused to treat potatoes in Scotland were
2-aminobutane, tecnazene and thiabendazole. Usage of each chemical

varied both between regions and between the seed and ware crops.

Gangrene (Phoma foveata) is more prevalent in the northern parts of

Scotland (regions 3 and 4, Moray Firth and Aberdeen, Figure 1), while
skinspot  (Polyscytalum pustulans) is only slightly affected by

geographical area (reference 7). On the other hand, dry rot (Fusarium
solani var. coeruleum) is more common in southern regions which are
milder and where there are longer storage periods associated with greater

production of ware potatoes (pers. comm. - Carnegie, S F).

Treatment of seed potatoes

Of the 1,115,000 tonnes of potatoes harvested, over 500,000 tonnes were
intended as seed (Table 3) and were treated accordingly (Table 4), but
not all potatoes intended for seed were necessarily sold as such, an
estimated 150,000 tonnes were, for various reasons, diverted to the ware
market, animal feed, or to waste. It is not known how much of this
tonnage had received treatment, but it is thought that a higher
proportion of treated potatoes would remain as seed (pers. comm. -
Ruthven, A D). Of the 500,000 tonnes of seed crop, 154,500 tonnes
(31%) were treated (Table 8a).

Of the 80,000 tonnes (16%) which had been treated with 2-aminobutane,
mostly against gangrene, 73,000 were in regions 3, 4 and 5 (Moray Firth,
Aberdeen and largely Angus, Table 5a). It is probable that most of the
34,000 tonnes recorded as treated against 'storage diseases' or for
'insurance' were in fact treated against gangrene. A small quantity
(845 tonnes) was treated as late as February and March (Table 7), when,
because of the maturity of the crop, the efficacy of the 2-aminobutane

application would have been reduced.

Almost 69,000 tonnes were treated with thiabendazole, of which nearly
half was in region 5, largely Angus, and a further 26% in region 9,
Tweed Valley (Table 5a). Due to uncertainties in some of the postal
replies it was not possible to separate those formulations which contained
thiabendazole alone from those which also contained iodophor, but it is

thought that approximately 3,500 of the 69,000 tonnes received the mixed



formulation. Growers were even less forthcoming in providing specific
reasons for their use of thiabendazole. Only 23,000 tonnes (33%) were
treated primarily against gangrene; skinspot and, to a lesser extent,
silver scurf were recorded as other potential problems (Table 8a). The
reasons for treating the remaining 46,000 tonnes were described only as

storage diseases, insurance, or buyers' request.

Over 5,000 tonnes (1%) were treated with tecnazene, and of these about
2,000 tonnes received a tecnazene/iodophor formulation. Most tecnazene
treatments were applied in regions 5 and 7, largely Angus and Lothian,
Table 5a. It is thought that the tecnazene treated seed was intended for

long term storage, especially of those varieties which were lifted early.
There was one use of tolclofos-methyl, applied to seed in November
(Table 7). This chemical is more commonly applied to potatoes at

planting.

Treatment of ware potatoes

Of the 612,000 tonnes of ware crop, nearly 205,000 tonnes (33%) were
treated (Table 8b). More than 146,000 tonnes received tecnazene (about
8,000 tonnes was a tecnazene/iodophor formulation), mostly for sprout
suppression, of which over 128,000 tonnes was in East Fife, Lothian and
Tweed Valley (regions 6, 7 and 9), where there are milder -climatic
conditions and longer storage periods compared with the other major

potato growing areas.

Rather more than 2% of the potatoes offered for sale as ware were treated
with 2-aminobutane, but it is thought probable that these were potatoes
which were grown 'mainly for seed', and eventually sold as ware due to

quality, size, or the market conditions at the time.

Over 58,000 tonnes (9%) received thiabendazole, mostly for the general

reason of 'storage diseases or insurance'.

Only 5,500 tonnes of ware potatoes (1%) were treated with chlorpropham,

for sprout suppression.



One instance of double treatment was recorded, where a farmer treated all
his crop with tecnazene in October, and applied a second treatment in

January using chlorpropham to the remaining 550 tonnes.

Use of insecticides

Use of insecticidal space treatments in farm potato stores was reported at
only 3 farms. Two farmers used an unknown quantity of smoke
generators containing pirimiphos-methyl, one against aphids and flies, the
other did not give any reasons. The third farmer used 2 kg a.i. of

nicotine shreds, again for unknown reasons.

Comparison with the previous survey

There has been a 66% increase in potato production from 672,500 tonnes in
1976 to 1,115,500 tonnes in 1986. The proportion of the crop treated
remained roughly the same, 32% compared with 30%. 2-aminobutane usage
had increased from 3% to 8%, and thiabendazole usage from 5% to 12%,
while that of tecnazene had decreased from 22% to 14%. More detailed
comparison was not possible however as the earlier report contained no
information on the proportions of seed and ware potatoes, -either

harvested or treated.

Neither chloropropham nor tolclofos-methyl appeared in the previous
survey. Tolclofos-methyl was not available then, and chlorpropham may

not have been recorded because of the smaller sample employed.
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MERCHANTS' STORES

Information on the use of chemicals on potatoes in stores belonging to
licensed merchants who did not appear in the Agricultural Census, was

also collected, and is reported here.

A list of 41 such merchants was compiled with help from the PMB. These
merchants had varying involvements with potato storage, from those who
grew potatoes on leased land, to vegetable wholesalers who dealt mainly
with bagged potatoes for resale. Information was obtained by telephone
from all but 2 of these merchants. No attempt has been made to estimate

usage for those merchants not providing data.

The quantities of potatoes treated, including both seed and ware crops,
are shown in Table 1. Because of the nature of the industry, it was not
known whether the total throughput of potatoes recorded for these

merchants contained some imports into Scotland.

Usage of the 3 main potato storage chemicals, 2-aminobutane, tecnazene,
and thiabendazole, was proportionally lower in these stores than usage on
farm stores. Chlorpropham usage on ware potatoes was similar to that in
the farm survey, and was almost certainly due to specific export
requirements. One instance of multiple treatment was recorded where
1,000 tonnes of ware potatoes were treated with fog formulations of
tecnazene/iodophor in October and thiabendazole/ iodophor in December.
Both these formulations contain relatively low quantities of active
ingredients. Merchants who treated potatoes which had been brought in
from farms or from other merchants' stores stated that none had been

treated previously.

More insecticidal space treatments were carried out in the merchants'
stores than were recorded on farm stores. In all, 6 out of the 39 stores
were treated against flies or unspecified insects; no merchant reported
aphids as a pest. Gamma-HCH smoke generators were used in 3 stores
resulting in a total use of 3.5 kg a.i. Information from the other stores
was less detailed: one used an unknown quantity of nicotine shreds and 2

used an unknown number of generators of unknown active ingredient.

23.



Note Data from this survey, together with the main farm survey,
provide an overall picture of potato storage in Scotland. It should be
stressed that the 2 sets of data should not be added together to obtain
total national usage as there may be some overlap between the surveys: it
was not always clear where some of the merchants' treatments had been

carried out; those carried out 'on farm' would already have been included

in the farm survey.

24.



SUOT3IRTMULIO] YIOoq YITM pojesI) sem Taoxed STYL

196’012 LT9’LST 0S€‘€ES Indybnoayy ssuuoy,
89 LEE'FT S°S 1898 9°01 9£9’g STedTWeYD TV
9°gE/9°CE 1°C (€) 19’9 S*L/S"L 90 x(T) 000‘T 1°52/1°S¢ £°9 (z) 19e’e  Toydopor + STOZEPUSARTY]
L709 §°0 (9) ov1t . . = L709 1°¢C (9) o¥1‘1 970ZepURQRTYL
3T/00T 5°0 (1) noo’t ST/00T 90 x(T) 000‘T . . : ToydopoT + SUSZRUDSY,
8°€05 L't (9) 1L9'5 8°€0S 9°¢ (9) 119’9 . > * SU3ZRUDIY,
£°05 0T (¢) oto‘z €°05 €T (z) o10’¢ ' * * weydoadoTy)
0°SET 90 (5) SL1°1 * : . 0°SEC (A4 (s) sLt’t suejnqoutue -g
Tem mwns THOR rem o mwens Tien pen  Semi s
SAOLYIOd TTH KEyL) IS

sesayjuared ut
UMOUS SISSTL JO sIaqumy ‘pesn ("1°® BY) soprorised 3o ssTiTjuenb pue sexo}s ,SjURysIsw UT pajeerI}l seojeiod arem pie pess Jo saTiTiuend i1 TTEVL

25.






