PESTICIDE USAGE IN SCOTLAND

W

Scottish Agricultural Science Agency

--------------------------------------------------------------------------------------




PESTICIDE USAGE IN SCOTLAND

USE OF PESTICIDES

ON SHEEP 1993

P R Shave and L A Thomas
Scottish Agricuitural Science Agency
East Craigs, Edinburgh EH12 8NJ

I Nevison
Biomathematics and Statistics Scotland
The King’s Buildings
The University of Edinburgh
Edinburgh EH9 3)Z

E-mail shave@sasa.gov.uk

Scottish Agricultural Science Agency

..................... e L T

The Scottish Office Agriculture, Environment and Fisheries Department, East Craigs, Edinburgh EH12 8NJ
Telephone : 0131 244 8862







Page
SUMIMATY <ottt st e st e et s e s bs et e ebaeeabeens e aeersesasssnssassenneeensraneeesnssennes 1
INErOAUCHION Lsiiusivvimiissisassassasssss sy s o S s B e S e S b i vvar e son s s 2
Method ......cumaararssraans i ammvmmss T R R 2
DiPPING PALEEIM ..ttt st ses s sa st s s ssees e s et ansasaseneensemsensensessesanennns 3
DI USAGE.....eiieiiitiitieiiiiinii sttt sttt ettt bbb e s bt eeas e b e b et e b e ereebeereenentean 3
REasONS fOr dipPiNg ....c.eiiiiiiiiiiiiicc ettt ettt b b b eab e ernsseean 4
SIPTAY aymssmassanssvsassnnsensnssnnssns s i i e s o v asdies i o A0 T BSOS A R B e e 4
Spray Usage uuivisissiinsisnsas sttt et s B e 4
POUT-0N trEAtMENT .....cuiiiiiiiiiiiiiiiciicies e a e e s s r e s s e rae e aassessasbasbaebsassassseses 5
POUM-0N USAGE ...viiviineiniiitiisiersensesssiies bbbt sb b et e b e b b e e b e e baaraebaesaenbanbsenbaeneerts 5
Formaldehyde footbath Usage ..........ccoeeircoiriiirii s b eb e eneas 6
ACKNOWICAGEMENTS yivsusiesosiusstiuviessssissionnssiasiior s ins s smsms 5esmss masidsars iva i osiasiarisnsassnsvass i 6
RETEIENCES iwwaviimmsmssssmi syt st s oo et oo o s o S e G s eSS e 6
Figure 1T showing agricultural TegIONS............cocveriiriirviiniece ettt eeee et ere et eneenes 7
Tables

Number of holdings iN SAMPIE .......ccieiiiiiiieciininrise e se e sns e ssesesre e sneraerennens 1
RAISING TACLONS 1..vvivreseesieser s bbb aeb s bbb b e s bsebsebae s e s e s senaessensamrsenes 2
Estimated quantities of dip active ingredients (kg) by month ..........ccccvieviiiiiiiinineaiei. 3
Estimated quantities of dip active ingredient type (kg) by month ........ccccccccciiiiiiiiiiniininenes 4
Estimated volume of dip made up and the volume of surplus dip

discharged into the eNVIFONMENT ......c.ccuireiiicrrirrer ettt es 5
DD USBGE ....eoviiriiiiiiri et sr et e ree s be b et e e e e s se st esaesaeteebesbeteseebeebenseseetassseeasereeteneesriasan 6-9
Number treated With dip .......coivririi e enes 10-13
Volume of dip fOrmMUIBLIONS .......c.oiiiiiiciiiiiii i eb s s b s eba e ernene e 14
SPTAY USAQE «uiossassnssinsssiusisaiiis b idassa 0 o e s e e s S e e A 15-17
Numbers treated With SPray .......c..ccioicirrniinnee e e 18-19
POUr-0N USAQE iisiiississssiiossssntss it vt s E5esamiamionssassonosvassaissis ganmasnsgmssnnsasonsnnsant 20-22
Numbers treated With POU-0NS .......c..ccueiiviiiiriecteee et e 23-24
FOrmMAldenyde USAJE ........cccververrerererneieriiesiseeseesessesssssesssesssenssnsenssnsensessasssnssnssssessssnssnnes 25

P e s tici de Us age S e ctiomn, S A S A, E dinb urgh






This is the fourth survey of chemicals used for control of ectoparasites of sheep in Scotland, the
previous survey being in 1983. Unlike the period of the 1983 survey no Sheep Scab Orders were in
force regulating the dipping of sheep. Compared to previous surveys this was conducted on a smaller
scale in terms of the size of the sample, the main aim was to provide information on the major
changes in the pattern of dip usage.

The sheep population in Scotland in 1993 was 9.55 million an increase of 19% on 1983. Dip usage
was 24.9 tonnes of organophosphorus compounds (27 tonnes in 1983) and 0.2 tonnes of the
synthetic pyrethroid flumethrin. In addition 0.3 tonnes of organophosphate active ingredients were
applied as a spray. With these dip chemicals 40.7 tonnes of phenols were used. Pour-on usage was
1.4 tonnes of a triazine and 0.4 tonnes of pyrethroids. Formaldehyde usage in foot baths was 55.3
tonnes.

Waste dip discharged directly into the environment was 29% of that made up.
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INTRODUCTION

Surveys of sheep dip usage were carried out in 1973, 1978 and 1983 (references 1 to 3). This is the
fourth in the series and was widened to include pour-on formulations, formaldehyde foot bath usage
and phenols that are co-formulated with many sheep dip active ingredients. Pour-on formulations
have become more widely available since the last survey and are replacing some of the traditional
plunge dipping in certain circumstances. Whilst formaldehyde is not used as a dip for the control of
ectoparasites, it is widely used in foot baths to control foot rot. Information on the usage of phenols is
also presented in this report as this group of chemicals is often present in dip formulations.

Sheep may be treated to control various ectoparasites, acarine and insect. Dipping to control the
sheep scab mite (Psoroptes communis) has been compulsory but the order was revoked in July 1992.
However the Agriculture (Miscellaneous Provisions) Act 1968 and the Welfare of Animals at Markets
Order 1990 amongst other regulations provide sanctions against owners who cause unnecessary
suffering to their sheep through failure to treat scab.

Insect ectoparasites of sheep fall broadly into three groups depending on the time of year when they
are most prevalent. In the spring, ticks (Ixodes ricinus) are the main reason for applications, in
summer, prevention and treatment of fly strike by blow flies (Calliphora and Lucilia spp) and in autumn
and winter to control lice (Damalinia ovis and Lignognathus ovillus) and keds (Melophagus ovinus). In
Scotland there is a second tick emergence in the autumn which can be severe locally. Additional
treatments for headfly (Hydrotaea irritans) are now commonly carried out with pour-ons.

Considerable changes in chemical availability have occurred since the last survey. The number of
individual organophosphates is much reduced and organochlorine use has ceased completely.
Pyrethroids are now available both as dips and pour-ons and the insect growth regulator cyromazine,
a pour-on formulation is now available. Since carrying out this survey an injectable form of ivermectin
for use on sheep has also come on the market.

METHOD

Using the 1993 Agricultural Census (reference 4) a random sample, stratified by land-use region and
size of holding, was drawn. The regions used were as shown in figure 1 (reference 5) and the holding
size groups by numbers of sheep in table 1. Sampling was weighted so that the smaller size groups
would not dominate the sample. The numbers of holdings visited in each region and size group cell
are shown in table 1.

The sample data were raised to give national estimates of pesticide usage using the raising factors
given in table 2. Adjustment factors were used to make regional adjustment in accordance with the
census figures. Land-use regions 4 and 5 Aberdeen and Angus, were amalgamated due to low sample
populations in these areas.
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DIPPING PATTERN

Whilst there was no longer a compulsory scab dip during the period of this report the timing of
dipping was similar to 1983 (tables 3 and 4). The volume of dip made up correlates with surplus
discharged into the environment except for the winter months when there was a smaller percentage
discarded because of more controlled conditions when dipping under cover (table 5).

In this as in earlier surveys a small amount of dip was found to be applied by means of a sprayer. In
earlier surveys this usage was included as dip. As an indication of changing practices in the
application of these veterinary medical products, dip applied by a sprayer is reported on separately as

“spray” .
In 1983 the practice of dipping lambs by hand in small containers was found on a few holdings

where tick born diseases were acute. During this survey none was found possibly due to the
availability and convenience of pour-ons that confer protection against ticks.

DiIpP USAGE

Total dip acaricide/insecticide usage had declined to 25.64 tonnes, a reduction of 28.7% on the
previous survey. This continues the trend reported in the 1983 survey when usage had fallen from
59.59 tonnes in 1978 to 35.98 tonnes. The sheep population increase of 19% since the previous
report compared to a 12% increase in the corresponding period reported on in 1983. However in the
current survey period the use of pour-on formulations has become widespread.

The individual active ingredients used were diazinon (11.85 tonnes), propetamphos (9.49 tonnes),
chlorfenvinphos (4.08 tonnes) and flumethrin (0.22 tonnes); (tables 6 to 7). Along with the
organophosphorus compounds 40.29 tonnes of phenols were recorded as used.

In 1983 there were 11 different active ingredients in use of which HCH (8.92 tonnes), had the largest

usage and which was subsequently taken off the market in 1984. The other main materials were
chlorfenvinphos (6.18 tonnes), carbophenothion (4.13 tonnes) and dioxathion (3.66 tonnes).
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- REASONS FOR DIPPING

SPRAY

Multiple reasons for use and the general reason “clean up” complicate the picture. Summer dipping
against flies and scab were the main uses for which specific reasons for dipping were given. Against
flies the four organophosphates recorded were used exclusively but for scab in addition to these there
was minor usage of the pyrethroid flumethrin.

Winter dipping was the period of next largest chemical use for which the reasons were lice, keds,
clean up, waterproof and winter pests.

The control of ticks was the main reason given for spring and autumn dipping indicating the severity
of the problem in some localities. (tables 8 to 13).

The use of dip applied as a spray was recorded twice in the previous survey. In the current survey it
was recorded in 4 different geographical regions. The apparent increase appears to be due to the
need for less water, an attraction when water has to be carried and the process requiring less labour.
Other reasons found reflect the draw backs of dipping, its arduous nature, the stress to the sheep,
restrictions applied by River Purification Authorities on use of old dippers and reluctance to invest in a
new dipper and waste disposal considerations. Only relatively minor quantities of chemical were
applied by this method but it seems that only the advent of pour-on formulations has curtailed its
increase.

SPRAY USAGE

Total spray acaricide/insecticide applied by this means was 294 kg. The individual active ingredients
used were diazinon (146 kg), chlorfenvinphos (142 kg) and propetamphos (2 kg). Co-formulated
with these materials 448 kg of phenols was applied. The differences in the relative amounts used
compared with dipping is the fact that most of the usage was for fly control in July. Whilst these are
relatively small quantities the 113,000 sheep treated by this method indicates that a significant
number of man days were involved in its use. (tables 15 to 19).

It had been expected that small quantities of dip applied by knapsack sprayer to combat headfly and
fly strike found at shearing would be recorded. The fact that no such use was found in this survey
may be due to the convenience of pour-on formulations now much more widely used than in 1983.

P e s ticide Us a ge S e ctionmn, S AS A, Edinb urgh



POUR-ON TREATMENT

Two groups of chemicals were in use, synthetic pyrethroids and a triazine insect growth requlator,
cyromazine. They were applied by means of special applicators attached to the product container or
by pouring directly from containers with a built in measuring device. The use of gloves is
recommended when handling these concentrated materials. The applicator can leak from the
mechanism and from its connection with the product container. Drips can run down the outside of
pouring containers. Thin gloves were sometimes supplied with the product but these were soon
damaged by other tasks the operator was carrying out at the same time. One farmer thought that the
incorporation of a water soluble dyestuff in the product would be useful to show up contamination
and “keep the place” indicating which animals had been treated. At present a momentary distraction
from sheep moving through a race can result in an untreated animal or one double dosed. In some
cases a dye might create marketing difficulties. Possible candidate materials are those currently used
in shepherds' stock markers.

POUR-ON USAGE

Total usage using the pour-on method was 1.8 tonnes of active ingredient. This was mainly
cyromazine of which 1.4 tonnes was applied, the bulk being applied in June and July, for fly control.
Cypermethrin usage followed, 402 kg being applied, again nearly half of this was for fly control in
June and July but being non-specific was used throughout the year. Deltamethrin usage (8 kg) was
also largely used for fly control including established fly strike but was also favoured for use against
ticks (tables 20 to 22).

The numbers of sheep treated with pour-ons bears out the usefulness of the method for tick control,
particularly on lambs. The method is seen as offering an alternative to the dipping of young lambs in
small containers found in the previous survey, sparing the animal a stressful experience early in life
and early in the year and reducing operator exposure from direct contact with dipping solutions
(tables 23 and 24).

Similarly the usage of pour-ons for control of headfly provides a more convenient alternative to the
use of dip applied by sprayer.
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YDE FOOTBATH USAGE

Total usage recorded in this survey was 55.3 tonnes of formaldehyde. It was all used for prevention or
control of foot rot. The Southern Uplands (13.6 tonnes), Tweed Valley (10.3 tonnes) and Central
Lowlands (9.4 tonnes) were the regions where most was used. Whilst formaldehyde is widely used
throughout Scotland it is thought that its use in remoter areas is constrained by the cost of
transporting heavy drums of the chemical in aqueous solution. (table 25).

More detailed information on formaldehyde usage was difficult to obtain as it is in frequent use and
records are generally not kept. In many areas sheep are run through a foot bath whenever they are
handled leading to a rough estimate of numbers treated over the year. Quantities of chemical used
over the year could in contrast be obtained with accuracy from supplier's invoices.
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Figure 1 Land-Use Regions of Scotland
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