
  Volume 3 Issue 4 32 International Animal Health Journal 

Chapter TitleResearch & Development

Ectoparasite Control: 
The Case for Plunge Dipping
The plunge dipping of sheep was first recorded in 1800, and 
the first arsenic/sulphur dispensable powder dip manufactured 
in the UK by William Cooper in 1843. Supervised compulsory 
dipping was the basis of two British scab eradication 
campaigns. The first successfully eradicated the disease in 
1953, but scab returned in 1973, and a second eradication 
campaign (plunge dipping in the organochlorine (OC), 
lindane, the organophosphates (OPs) diazinon or 
propetamphos or the synthetic pyrethroids (SPs), flumethrin 
or cypermethrin) was unsuccessful; consequently it was 
deregulated as a Notifiable Disease in 1992 and compulsory 
dipping ceased. Unsupervised dipping continued, but 
deregulation prompted the use of relatively more mobile, 
labour-saving alternatives, less stressful to the sheep, 
relatively safe to the operator and environment, and with an 
apparent ease of use. These included the systemic macrocyclic 
lactone (ML) injections and synthetic pyrethroid (SP) or insect 
growth regulator (IGR) pour-ons. However, compared to 
dipping, most have relatively narrow spectrums of efficacy, 
some require repeat treatments, others offer no residual 
protection against re-infestation by scab mites or chewing 
lice, and some have extremely long meat withdrawal periods 
(MWPs). The ML injections are also widely used as 
anthelmintics and the increase in anthelmintic resistance in 
sheep gastro-intestinal (GI) roundworms is a serious problem 
for the sheep industry. The overuse of ML injections for the 
control of scab could easily select for or augment existing 
resistance to MLs in non-target GI roundworms. 

Only formulations containing the organophosphate (OP), 
diazinon, are currently available as plunge dips in the UK and 
continue to be an effective method for the control of scab 
and other sheep ectoparasites, with no effect on GI 
roundworms. There are disadvantages, particularly issues 
regarding environmental and human safety, but these can be 
effectively circumvented using a mobile dipping contractor. 

Cure or Protection?
It is extremely important that an ectoparasite is accurately 
identified and the correct treatment administered. Incorrect 
treatment may be ineffective, continuing the suffering of 
infected sheep. Repeat treatment would be necessary, 
increasing the time for disease resolution, which together 
with additional MWPs, could affect the financial potential of 
animals intended for the food chain. In addition, as previously 
mentioned, inappropriate administration of an ML could 
select for ML resistance in non-target roundworms. Permanent 
ectoparasites (e.g. scab mites and lice) are all obligate 
parasites, completing their entire lifecycle on the sheep. If 
forced off the sheep, they cannot survive more than 17 days 
and will not actively seek a new host. Transfer between hosts 
is always passive, through direct sheep-to-sheep contact or, 
to a lesser extent, parasites deposited in the environment. A 
chemical treatment has to therefore remain active on the 
sheep longer than 17 days to prevent re-infestation. If 

residual protection is less than 17 days, treated sheep must 
be moved to grazing or housing that has not held sheep for at 
least 28 days. Sheep effectively treated with a product that 
offers protection can remain in/on the same housing or 
grazing without any risk of re-infestation. Field studies have 
shown that diazinon dipwash, made up and replenished 
according to the label instructions, is guaranteed to give 21 
days’ protection against sheep scab on both unshorn sheep 
and sheep with 1.0 to 1.5 cm of fleece. However, all unshorn 
sheep and 75% of recently shorn sheep remained protected 
for eight weeks or more, making it an ideal winter treatment 
for hill farmers with common grazing. It is essential, for the 
control of all ectoparasites, that all sheep are immersed for 
one minute. Immersion for under one minute can result in a 
60% failure to cure active scab. 

Shower Dipping
Showers have been used for lice and blowfly control in 
Australia and New Zealand since the 1950s, however their 
efficacy against lice is questioned by the government 
authorities in these two countries. In addition, there is little 
verifiable data regarding their efficacy to control scab, which 
was eradicated from Australia in 1896 and New Zealand in 
1885. Showers aim to soak the entire fleece to the skin (where 
scab mites and lice feed) via an array of bottom jets and jets 
arranged on a rotating boom, situated above the sheep with 
the consequent run-off recycled. However, there is currently 
no product tested or licensed in the UK for use through a 
shower, users relying on available diazinon plunge dip 
formulations, with no instructions regarding timing, depletion 
and replenishment through a shower.

With the shower run-off also recycled, the basic principles 
of plunge dipping also apply to sheep showers, particularly 
the importance of the initial concentration (IC), the 
maintenance concentration (MC) and the minimum lethal 
concentration (MLC), the theories and practices of 
replenishment and the required time in the shower to 
guarantee total penetration to skin level. Consequently, 
shower users either rely on the plunge dipping instructions 
shown on the product label or customise the instructions 
through guesswork. With no tested and standardised 
instructions for use, showers should not be used for the control 
of sheep scab or lice. Scab mites and chewing lice exposed to 
sub-lethal concentrations of diazinon via ineffective 
showering (or plunge dipping) will survive, resulting in disease 
resurgence, and will ultimately develop resistance, rendering 
the administration of diazinon via plunge dipping ineffective. 
If diazinon resistance becomes widespread, only the ML 
injections would be effective against scab, a major disaster 
regarding ML resistance in gastro-intestinal roundworms.

Integrated Parasite Control
Controlling sheep ectoparasites is multifaceted, considering 
not just the efficacy of the ectoparasiticide itself, but also the 
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effects on the sheep, human and environmental toxicity, 
economic losses in fatstock through meat withdrawal periods 
and, specific to plunge dipping, the costs of training and 
disposal. In addition, some methods of control could select 
for resistance in non-target parasites, in particular GI 
roundworm resistance to MLs administered for scab control. 
Plunge dipping in diazinon remains, if used responsibly and 
correctly, the most effective method for controlling sheep 
ectoparasites (particularly scab), with no effect on concurrent 
GI roundworm populations.

A strategic, integrated parasite control plan, reducing the 
use of anti-parasitic medicines, must be adopted, detailed in 
an effective flock health plan. Permanent ectoparasites (scab 
and lice) enter flocks through the introduction of, or contact 
with, infested animals. If a flock is not involved in common 
(communal) grazing, the risk of introduction can be reduced 
through good quarantining (with the assumption that all 
incoming stock have scab) and adoption of an effective 
closed flock policy. SCOPS (Strategic Control of Parasites of 
Sheep) (www.scops.org.uk) promotes the isolation of all 
incoming sheep in a yard for 24 to 48 hours and treatment for 
resistant GI roundworms and sheep scab, by administration 
of a moxidectin-based injection (giving 28 to 60 days’ 
protection against scab) plus a levamisole-based wormer. 
Effective fencing/walling is also essential in a) preventing 
straying on/off the holding, b) preventing contact with 
neighbouring flocks and c) maintaining closed flock integrity 
(and where appropriate, organic status).

Persistent infestations on common/communal grazings, 
shared by several flocks, are well known for persistent scab 
and chewing lice problems, usually the result of a small 
number of recalcitrant flock-owners or contact with feral 
sheep. On common or unfenced grazing, co-operation must 
be sought with neighbouring properties to attain equal 
standards of health. Wherever possible, all flocks on the 
common should be gathered (when full fleeced) and plunge 
dipped simultaneously, not only providing effective protection 
against scab mites on untreated sheep and in the environment, 
but also peace of mind that they are also protected against 
chewing lice, blowfly strike, ticks and keds with no problems 
regarding anthelmintic resistance. 

The Author has had a “hands-on” approach to research 
into diseases of sheep, particularly scab and other 
ectoparasites, for 34 years with the VLA, Weybridge and eight 
years as an independent consultant. He also runs a small flock 
of Welsh Mountain sheep and so is well versed in the day-to-
day parasite problems that challenge British sheep farmers.
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