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Abstract - Predictions for world human population trends predict exponential grdwth.close relationship be-

tween commensal rodents and human populations suggests that the commensal rodent population may also increase
exponentially,perhaps most dramatically in those areas which are least able toTbepeaper identifies a number

of challenges relating to both the need for further research and development of effective control techniques and the
co-ordination and application of the results of this research on a world wideTtesigeed for effective identification

of the cost benefits of control is identified as a catalyst for the development of more effective rodent control strategies.
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INTRODUCTION

Perhaps the two most significant advances in rodent control over the last century have been firstly the
development of rodent control as a science with the work of Chitty and Southern at Oxford in the 1940s.
Since then we have learnt a great deal about the behaviour and biology of the rodent species with which
we come into conflict, we understand at least something of the way in which they behave and are able
to target our controlThe other great step forward was the development of the anticoagulant (chronic)
rodenticides, which revolutionised the control of rodents.

The new millennium

With some 2,000 rodent species worldwide it is important to identify exactly what it is that we are talking
about. The Oxford English Dictionary defines “commensalism” as an association between two organ-
isms in which one benefits and the other derives no benefit or laemaommensal rodents benefit from
their association with man, but man will suffer significantly from this associ&amsibly a redefinition
of the term commensal rodent is called Ttre term “cleptoparasitic”, a parasitic thiefay better define
the relationship.

The close association with man which gives those species which we term as commensals their ec-
ological advantag&some of those species which are broadly term as commensal irftites, nor-
vegius R. rattus R. exulansBandicota bengalensiMastomys natalensiandMusspp.Some of
these are distributed on a worldwide basis and othersmamalocalised basi$hese species have
benefited as human populations have increased and as transport systems have developed.

Commensalism in rodents is created by man and is seen at its most extreme in those situations where
human habitation (urbanisation) is at its densest and where agricultural intensification is in progress.
Commensal rodent populations do best where that urbanisation is least structured and where the facilities
which support human populations, such a sewage and waste disposal and quality of housing, is least
effective.Even relatively structured urbanisation supports commensal rodents, but here the levels of
infestation, perhaps at around 10% of properties, is not as intense as those area where structure and
support facilities are less and where levels of infestation can reacih\8@%onsideration of rodents
and the new millenium, the status of the human populations will have to be considered, and here there is
little doubt as to the potential challenges that will confront us.

World human populations are set to rise exponentially over the coming decades, from 5,716 million
people in 1995, 6,158 million in 2000 and 8,294 million people in 202#ist this world increase is im-
pressive enough, what is of even more concern is that this increase is not spreathereadgs are
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set to be at their lowest in those areas where arguably the resources are most available and highe
where these resources are presently least available.

The implications for the rodents, whose relationship with human populations is broadly if not specifi-
cally defined, is cleaklVe can expeatorresponding exponential increases in the rodent populations,
particularly in those areas where we are least able to control them and where the contact rates betwe:
humans and rodents is at its high&se resulting impact on the infective status of the rodents is not
clear, the potential for significant if not catastrophic impacts on the associated human populations cannc
be ignored.

The new millenium will bring a greater need to develop effective rodent control sysiemge
likely to be able to meet this need and if we are to be prepared, what are the challenges relating to contr
that we will have to face?

The challenges

The reasons to control rodents are broadly summarised as: prevention of the spread of disease, reduct
of damage to agriculture, reduction in losses to post harvest and processed food, reduction in structur:
damageA problem arises when any effort is made to try to quantify the proBlaraly is it possible to
identify the actual levels of loss, damage or disease related to rodent infestations, and attempts to predi
or calculate the cost benefits of control operations are diffioftkn resources are only available to
those who can identify the cost benefit of any prograriimeabsence of good data on the levels of loss
and damage from rodent infestation frequently prevents further progress.

There is ample evidence of the range of diseases potentially transmitted by rodents or for which
rodents act as a significant vector (Gratz, 19B83ome areas there is localised knowledge of the
impact of a particular disease transmitted by rodents on the human pop@atiseek this data on
a wider basis, for a range of diseases, or for a whole city or even a small town and it is rarely available
The social and financial costs of such diseases, both on the human and livestock populations cannot thel
fore be determinedUntil recently the confirmed relationship, between Norway rats and rodent borne
diseases in the United Kingdom was limited, and specific infection levels were not aviailtdgearly
1990s research at Oxford University has extended knowledge of the range of diseases carried by ra
on English and Welsh farms. This research has confirmed some but also identified a range of additione
diseases with which the rats were infected and which have been known to cause infections in human:

The most important part of this research is that it points to the presence of diseases in rats which whils
causing significant concern when detected in human cases, have not previously been closely associat
with Norway rat populationg.heir presence on farms, where the human food chain starts and where
rat populations may be most significaifthe very high levels of infection of Cryptospori-
diosis, Toxoplasmosis and Q Fever in these rat populations is of cofttetetection of the Hantaan
virus (4%), Listeriosis (11%) and Pasteurellosis (6%) must be of cohzerats were found on any
of the farms from which isolates 8almonellasp. were obtained, highlighting the difficulties of deter-
mining the epidemiology of zoonoses.

The financial impact of the other forms of rodent damage are rarely identified in anyTdetail.
absence of any sound data on the social and cost implications of rodent damage mean that the potent
cost benefits are unclear and thus all too frequently the financial support for rodent control is not made
available Here therefore must lie the first of the challenges for the new millenkilermust identify
more clearly what the problem is, we must identify more clearly what the social and financial implications
of infestation involveWe can then start to identify with more clatitye cost benefits of rodent control
operations.

COMMENSAL RODENTS FIGHT BACK
Traps
It is becoming increasingly clear that the rodents are fighting Packaps this is not surprising for
a group of mammals which have perfected the art of survival over some 150 milliorfyeateok
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at the technigues we use to control rodents, not a great deal has changed in the last few hundred years.
Great reliance is still placed upon the use of trapping techniques which either kill the animal outright or
capture them livéeThe most common form ¢fap, the break back trap remains a relatively inefficient

form of control Break back traps are not only very labour intensive in their use, but they are good meth-
ods for inducing avoidancRodents which may be exposed to the dramatic and painful attentions of

a break back trap, but still survive the experience, will learn from the experience and will be far less
likely to expose itself to a similar risk again.

Exposure to forms of sticky or glue traps will induce avoidance in survivors, but remain relatively
inefficient and labour intensive in uggapping techniques, including live capture, may have a roll to
play in localised infestation control, but will have relatively little roll in any extensive control pro-
gramme.

Neophobic behavior
The problems we face with overcoming the protective nature of the rodent natural, learned and adaptive
behaviour also causes problems in other wagsiever good a rodenticide we may have, it will remain
ineffective if we cannot persuade the rodents to edlbé@!naturally protective neophobic behaviour of
some rodents and the equally protective unpredictable behaviour of others continues to lead to the failure
of control programmeg®resenting edible rodenticides in a place where they are not only safe but also
likely to be eaten by the rodents has been shown to be a continuing priiereluctance of Norway
rats to enter bait contain€f3uyet al, 1996), particularly in stable and predictable environments results
in control failure The question that should be asked is whether the levels of behavioural intensity which
we currently experience have always been witiHas2 wewith our intensive application of almost
identical control techniques over time, led to the selection of higher levels of neophobia or increased
unpredictability?

Itis clear that in the United Kingdom the long term application of similar bait bases for house mouse
(Mus musculyshas led to difficulties with contrdkailure to control many populations in central urban
areas (London, Birmingham, Manchester) has been linked to a reluctance to feed on bait bases contain-
ing cereals (Humphriet al, 1996).The reluctance has been associated with unusually low levels of
a amylase, an enzyme associated with the digestion of these ¢&aials.to digest the cereals when
eaten leads to discomfort which in turn leads to future learned avoidance of these cereals and hence
failure to be exposed to the toxicants in cereal based hagtémplication is clear, continued long term
application of the same control technique leads to the selection of avoidance mechéhibese
points raise the central issue of the need for continuing res&®edre far from understanding the
true behavioural and adaptive versatility of the rodent species with which we deal.

A further challenge therefopresents itself, that those who both undertake and fund research un-
derstand the need for continuing work in this atés.essential however that such research is targeted
at both wild populations of commensal rodents and at the problems which are encountered in the field.
A closer relationship between academic research and rodent practitioner is ebsadtiition, since
the very nature of the rodent problem is an international one, the research response is best co-ordinated
on an international basisis not enough to simply share the results of isolated work at irregular confer-
encesThe opportunities presented by the potential for co-operation within the European union and with
North America must be taken.

Resistance

The significance of the development of the anticoagulant rodenticides has been the most significant
development in commensal rodent control this ceniurg.benefits we derive from their availability

may not last forevett is clear that as with so many other pesticides used continuously over long pe-
riods of time, the target species are fighting back and are increasingly becoming ré&sistamén-

sive use of anticoagulants over the last fifty years in the United Kingdom can act as a indicator for
others in the futuréds far as house mice are concerned, it is already accepted that the use of any first
generation anticoagulants in the United Kingdom will largely be a waste oResestance levels and
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the extent of the resistance result in such high rates of treatment failure that their use is no longer rec
ommendedResistance to at least some of the second generation anticoagulants is also present, a
though lack of monitoring and confusion with the behaviowsistance mentioned earlier confuses

the true picture.

As far as Norway rats are concerned the picture is clé&hélst certainly not present over the
entire United Kingdom, there is extensive resistance to both first and some of the second generatio
anticoagulantdn some rural areas in central southern England, it is now proving very difficult to control
rats on some farms with the anticoagulant rodenticides which can legally be used out ¢fighors.
levels of resistance to all the first generation anticoagulants and to both bromadiolone and difenacoun
is widespreadlhe continuing use of anticoagulants as rodenticides of first choice is likely to lead to the
extension of both the areas where resistance is to be found and the levels of resistance withil
populationslt is likely that the days of the anticoagulants is numbered in these high resistance areas.
A further challenge must be to develop resistance management strategies in an attempt to minimise ¢
delay the development of rodenticide resistahtaddition, new rodenticides with novel modes of
action will be requiredA challenge to both governments and industry.

It is essential that the trend towards increased restriction on the use of rodent control techniques i
considered in the context of the need to control rod&/g$ave an ever increasing amount of data on
the effects or potential effects of rodenticides for instance on the environment, their use may then be
restricted or prohibitede know much less about the effects of uncontrolled rodent populations on the
environmentThe balance needs perhaps to be redressed.

CONTROL STRATEGIES

Perhaps one of the most disappointing aspects of rodent control over the last thirty years is the failure ¢
both local and central governments to address such a collective problem in a collectiVaevegeal-
ing with pest species which are both mobile and utilise so many aspects of their habitat, the only cos
effective method of controlling them is to adopt a proactive rather than a reactive approach to control.
This requires a central support and organisation if it is to be effective.

The benefits of such centralised approaches have been demonstrated a number of times (Drummoil
et al.,1977), but perhaps most dramatically and recently in Budapest (Bajomi, [£88@luld not be
seen as a challenge to ask that such collective approaches become the rule rather than the exception,
it looks as if it has to be seen as one of the most significant challenges of all.

CONCLUSION

If there is a central theme to this paper it is that the commensal rodent problem is a common problem
even the species which cause the problem are largely thelsamet only present on a world wide
basis, but the problems that the rodents cause area also similar throughout the aadition the
problems which are encountered with respect to the control of rodents areHiraitanay differ in their

extent and the degree to which they have developed, but they are essentially tikedaaps.then
greatest challenge is not simply to develop solutions to some of these problems, but to do this in a share
way. If we do not manage to do this, then it is likely that we may also have to share the direct and indirect
consequences of our failure.
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