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Prospects of chemosterilant and genetic control
of rodents
REX E. MARSH 1 & WALTER E. HOWARD2

This paper discusses some requirements of an ideal rodent chemosterilant, analyses the
advantage.v ofchemosterilants over other control methods, and compares the potential values
ofchemosterilants that affect females, males, and both sexes. Examples are given ofspecific
situations where chemosterilants will be valuable in rodent control, together with suggested
methods ofapplying them. The theory andpracticability of using genetics in rodent control
are also discussed. Neither the chemosterilant nor the genetic method is expected to become
a panacea, but their eventual application will be a significant advance in rodent-control
technology. Since both approaches are based on sound biologicalprinciples and are relatively
safe, they should be helpful in regulating rodent populations in the future.

CHEMOSTERILANTS

Since various specific descriptive terms-such as
antifertility agents, spermatocides, embryocides, and
gametocides-are in use, confusion might be avoided
by the use of the all-inclusive term " chemo-
sterilant ". A chemosterilant may be defined as a
chemical that can cause permanent or temporary
sterility in either sex or both sexes or, through some
other physiological mechanism, reduce the number
of offspring or alter the fecundity of the offspring
produced. This definition does not indicate the
mechanism or the specific phase in which the com-
pound operates; it simply classifies the compound on
the basis of its biological effect.
Rodent chemosterilants are for the most part still

in the experimental stage and are not used currently
in routine rodent control. There is a multitude of
data on compounds that affect various aspects of
mammalian reproduction, and, even though they are
not necessarily oriented towards regulating natural
rodent populations, they provide information of
enormous value in selecting candidate chemosteri-
lants for rodent control. Vertebrate pest control has
benefited and will continue to benefit immensely
from the intensive search now under way for oral
contraceptives for human beings.
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Credit for the concept of sterilization of insects
goes to E. F. Knipling, who proposed it in 1938
(Smith, 1966). The concept of regulating reproduc-
tion in rodents and other wild mammals has been
discussed by Knipling (1959) and Davis (1961). The
latter attempted to control a rat population with a
chemosterilant in 1957-58. The results, though pro-
mising, were inconclusive, and the studies were
terminated for other reasons. The chemosterilant
approach to rodent control has received greater
attention more recently (Balser, 1964; Brooks &
Bowerman, 1969, 1971; Bowerman & Brooks, 1971;
Ericsson, 1970; Gwynn, 1972; Gwynn & Kurtz, 1970;
Howard, 1967a, 1967b, 1968; Howard & Marsh,
1969; Kennelly et al., 1970; Knipling & McGuire,
1972; Marsh & Howard, 1969, 1970; Mischler et
al., 1971; Skinner, 1968; Wetherbee, 1966).
There are many ways in which chemical agents can

interfere with the physiological events of reproduc-
tion. " Interference with reproduction may take the
form of direct or indirect damage to the developing
or mature gametes prior to copulation, or after this
event but before fertilization. The union of sperm
and ovum may be prevented or the fertilized ovum
may be hindered during the process of implantation
into the uterus. Finally, the implanted embryo may
be the focus of chemical attack in various ways at
different stages of its development " (Jackson, 1959).
Neonatal interference with sexual development in the
offspring, causing irreversible sterility, or other
chemically induced factors that cause mortality
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by reduced lactation or abnormalities in the young,
would all suppress populations. The use of com-
pounds that produce mutagenic effects is really a
form of chemically induced genetic control, but, if
such compounds decrease fertility or increase early
mortality in subsequent offspring, they act also in the
role of chemosterilants. Compounds should be
sought that will inhibit the production of sexual
pheromones-i.e., odours that are produced by some
animals to induce one or more specific responses in
members of the same species (Whitten, 1965). An
animal lacking this basic means of communication
might not elicit typical sexual responses from the
opposite sex, thereby significantly inhibiting normal
reproductive behaviour.

Ideally, chemosterilants should possess some
degree of specificity, be effective orally, and affect
both sexes or at least the females. Those that affect
only males are less desirable. Compounds producing
permanent sterility in a single feeding are more
desirable than those that cause temporary sterility or
affect only some postcopulatory phase. Compounds
that must be consumed over several days before they
are effective create application problems, although
not always insurmountable ones. Likewise, com-
pounds that fail to produce permanent sterility
necessitate repeated exposures.

In the search for effective chemosterilants, it seems
advantageous to place emphasis on the female rather
than on the male. There is at present only subjective
evidence that the sterile-male approach-so success-
ful in the control of the screwworm, Cochliomyia
hominivorax, and certain other insects-can be used
against rodents. The idea of releasing large numbers
of sterile individuals, as in insect control, into an
already troublesome or health-menacing population
of rodents is not readily acceptable to most people,
and it would be economically impracticable in all but
rare situations, even if the species were to respond
favourably to this approach. The efficacy of such an
approach would be greatly enhanced if the rodent
population were first reduced by conventional means
(poisons, traps, etc.). We agree with Knipling &
McGuire (1972) that " it should be emphasized that
the technique of reducing reproductive success by
sterilizing members of a natural pest population
whether vertebrates or invertebrates and the tech-
nique of suppressing reproduction by rearing and
releasing sterile organisms to compete with wild
members of a population entail different principles ".
The basic differences in the two suppression ap-
proaches have been outlined by Knipling (1968).

In our studies (unpublished), chemosterilization of
males has so far been effective only when the rodent
population was at a low level. A relatively dense
population of polygamous rodents, which breed
several times a year, creates the mathematical pro-
bability that a relatively few nonsterile males can
compete successfully for females against an over-
whelming number of sterile males, and this was
borne out by studies conducted by Kennelly et al.
(1972). Sterile males do compete for mates, and any
resulting pseudo-pregnancies following copulation
decrease normal pregnancies. But a given percentage
of sterile male rats will not have anywhere near the
same inhibiting effect on the numbers of offspring
produced as would occur with a similar percentage of
sterile females. If both sexes are sterilized, however,
the results will be compounded. A theoretical ap-
praisal of the potential advantage of sterilization
over conventional killing in suppressing rat popula-
tions has been reported (Knipling & McGuire, 1972),
but it was not the intent of the authors to use their
model as an outline for rat control.
Monro (1963) suggested that harmful animals

might be controlled by overloading a population
with enough sterile individuals to cause a " popula-
tion crash". Calhoun (1948) conducted tests on the
creation of a population of Norway rats (Rattus
norvegicus) in which sterile individuals predo-
minated. However, the mortality of the introduced
rats was extremely high, which would reduce the
feasibility of such a method.
Another approach that has not been tested is to

increase the fertility of rodents by chemical means or
genetic changes, thus overloading a population and
causing it to " crash ", as occurs naturally in species
such as meadow mice (Microtus sp.). This might be
practicable in certain species under given conditions,
but not in most situations where a peak population
for even a short period would create problems. As a
means of overloading a population, however, a
chemically induced increase in fertility is biologically
sounder than the artificial introduction of animals
trapped in other areas.

Several nonsteroid compounds, such as clomifene
and transclomifene, have been evaluated, and a
nonsteroidal estrogen antagonist (CI-628) 1 is at pre-
sent undergoing further field evaluations. Steroid
hormones have been explored to a great extent. Both
estrogens and androgens can be used as reproduction

1 1-[2-[p-[a-(p-methoxyphenyl)-,B-nitrostyryl]phenoxy]ethyl]
pyrrolidine monocitrate.
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inhibitors. Several potent synthetic steroids-e.g.,
mestranol, quinestrol, and diethylstilbestrol-possess
some desirable qualities as potential chemosterilants.
A matter of particular concern with the hormonal
compounds is that their efficacy in the rodent
community might prove self-defeating. An effective
sterilant should not alter libido unfavourably or
upset social hierarchies, territoriality, or other behavi-
oural traits. A chemosterilant that creates submis-
sive or subdued individuals might permit the popula-
tion to increase to an abnormal density if only part
of the population received the treatment.

Since the gestation period in rodents is short and
offspring are born relatively undeveloped, treatment
with sex steroids just before or soon after birth can
create irreversible sterility. Mestranol, for example,
when administered via the mother's milk within the
first few days of life, will produce sterility in both
sexes (Howard & Marsh; 1969). It seems doubtful
that this aspect by itself can be capitalized upon as a
means of creating a high number of sterile individ-
uals in a population. Some steroidal compounds,
though orally effective in rodents, may be far too
expensive for control purposes (Skinner, 1968). From
the economic point of view, nonsteroidal com-
pounds may be more rewarding.
A number of steroidal and nonsteroidal com-

pounds can inhibit implantation, act as abortifa-
cients, or interrupt postcopulatory events in other
ways. In general- these compounds must be available
to the rodents immediately after insemination or
early during gestation, which requires precise timing
of application unless the compound can be applied
so as to be continuously available to the rodent
population throughout the breeding period. In the
light of existing knowledge of endocrine control and
the duration of spermatogenesis (Jackson, 1959), the
hormonal approach of creating male sterility does
not seem highly practical, at least with mature rats.
The alkylating agents seem to offer great possibili-

ties for sterilizing male rats, although their biological
activity is by no means restricted to males. The
nitrogen mustards may be rewarding for the control
of vertebrate pests, but their toxicity makes them of
little value as contraceptives for use in human beings.
The most interesting antispermatogenic compounds
are the ethyleneimine and methanesulfonate alkylat-
ing agents, which are being studied extensively
(Skinner, 1968).

Familiar ethyleneimine derivatives are tretamine

1 2,4,6-tris(l-aziridinyl)-s-triazine.

and tris(l-aziridinyl)phosphine sulfide (thiotepa);
busulfan 2 iS one of the methanesulfonate group. It
inhibits spermatogonial development in the male rat
but does not affect the fertility of female rats at the
same oral dose (10 mg/kg). If it is given to pregnant
rats 5-6 days before term, however, the offspring of
both sexes are sterile (Skinner, 1968). Brooks &
Bowerman (1969) speculated (although it was not
confirmed) that the alkylating agent tretamine might
be the active ingredient of Glyzophrol,-a commer-
cial rodenticide marketed in Europe-which has
both lethal and sterilizing capabilities depending on
the amount consumed. The extent of use of this
product in routine rodent control is unknown to us
at present.

Nitrofurans-e.g., nitrofurazone,3 nitrofurantoin,'
and related compounds-have been reported to
interfere with spermatogenesis. Srivastava (1966)
studied the effect of nitrofurantoin in bandicoot rats
(Bandicota bengalensis) and recommended its use
along with colchicine for field rodent control. Alkyl-
ating agents are reported to be quite diverse in their
biological activities (Skinner, 1968), which increases
the likelihood of finding a compound with consider-
able specificity.

Colchicine, a rather toxic alkaloid found in a
number of members of the Liliaceae family, is
frequently used in plant genetics and for medicinal
purposes. According to Srivastava (1966) it is a
valuable chemosterilant for female bandicoot rats.
However, our laboratory studies in wild Norway rats
indicate that colchicine is poorly accepted in the diet.
More study is certainly needed on both nitrofuran-
toin and colchicine.

3-chloro-1,2-propanediol has been investigated,
both in the laboratory and under natural conditions,
as a sterilant of male rats (Bowerman & Brooks,
1971; Ericsson et al., 1971; Kennelly et al., 1970). In
mature male Norway rats this compound causes
epididymal lesions, creating permanent sterility in a
single feeding (Ericsson, 1970; Ericsson & Connor,
1969). Its lesion-producing action appears to be
limited to certain rodent species, whereas temporary
sterility may be produced in a greater variety of
mammals. The compound is relatively toxic to
Norway rats and, when prepared on highly preferred
baits, has produced significant rat mortality under
field conditions (unpublished observations). This
aspect could enhance the potential value of the

'1,4-butanediol dimenthanesulfonate.
5-nitro-2-furaldehyde semicarbazone.

'1-[(5-nitrofurfurylidene)amino]hydantoin.
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material. Of the male chemosterilants known to us,
this one shows the greatest promise for use in rats.
Dose levels, the number of consecutive dosages,

and the reproductive state of the animal may deter-
mine the biological activity of candidate compounds
to produce either irreversible sterility or various
degrees of temporary sterility. A compound may
inhibit implantation at one period or dose level, and
at another stage of gestation be an abortifacient or
induce sterile offspring. An impressive number of
compounds have reproduction-inhibiting or chemo-
sterilant qualities. When these compounds are judged
by the requirements of a desirable rodent chemoste-
rilant, however, the list narrows considerably.

Populations of rats and other prolific rodent
species have a very steep growth curve: the classic
sigmoid curve. Destroying individual animals in
great numbers with poison or other methods is of
little value unless there is some means of preventing
or slowing recovery (Howard, 1967b). This is where
chemosterilants could play a major role.
When reproduction can be suppressed economi-

cally, this procedure is far superior to attempts to
regulate population densities by increasing one or
more mortality factors. As Balser (1964) pointed out,
" It may be more practical to prevent animals from
being born than to reduce their numbers after they
are partially or fully grown and established in a
secure environment ".

It is expected that one day there will be an
assortment of chemosterilants to use, just as we have
a variety of rodenticides today. The choice of a
chemosterilant will depend on the characteristics or
biological activity most suitable for a particular
situation, taking into account safety, effectiveness,
duration of action, and so forth. As methods are
improved, less use will be made of general control
recommendations and each operator will need to
prescribe a wide range of preventive or corrective
measures against each vertebrate pest.
No single chemosterilant will fit all needs, any

more than one lethal rodenticide is useful in all
situations today. For example, antifertility agents
specific to a given species may be highly desirable in
some situations but not where several pest species
occupy the same habitat. Likewise, a nonspecific
compound that causes permanent sterility when
consumed once may be ideal for rat control in sewers
but not appropriate for rodent control in food crops.
The way in which chemosterilants are used can
contribute greatly to their degree of selectivity for
specific hosts.

One of the distinct advantages of many chemoste-
rilants is that their selectivity and manner of use
presents little hazard to human beings, pets, domes-
tic stock, or nontarget wildlife, compared with some
of the rodenticides now used. In regions where
illiteracy is high, any nonlethal means of reducing
detrimental rodent populations will contribute great-
ly to the safety of the populace. There are many spots
in the world today where serious efforts to control
rodent populations are hampered because of the
hazards associated with acute rodenticides. Thus, it
is no wonder that those responsible for rodent
control are looking to chemosterilants with great
hopes. There is also reason to hope that the use of
chemosterilants might be more acceptable to
those with strong convictions against the killing of
animals.
More easily understood and accepted than the use

of chemosterilants alone are integrated programmes
that use poisons for the initial reduction of rodent
populations, followed by chemosterilants to keep
them down. There will probably always be some
merit in the statement " kill the rodents", for in some
situations it will be more prudent to remove rats with
a toxicant or traps than to rely on the slower and less
definitive action of chemosterilants. Where rats are
an immediate threat to public health, for example, it
may not be possible to tolerate a single rat in a
dwelling. In these situations, chemosterilants will be
nearly valueless. In a food-handling or processing
establishment under threat of condemnation or
forced closure through legal action for failure to
maintain the premises free of rats, even sterile rats
cannot be tolerated. A population of rats, even if it
consists mainly of sterile individuals, will still con-
tinue to cause damage, inflict bites, transmit dis-
eases, and contaminate foodstuffs. We do not expect
chemosterilants to be of primary value in keeping
cities rat-free, except in the early phases of estab-
lishing such areas and in reducing the population in
adjacent areas to prevent reinvasion.

Chemosterilants may be useful in suppressing
rodent populations that are implicated in endemic
sylvatic plague and other diseases. Apart from the
fact that chemosterilants can be important in regu-
lating disease-bearing rodent populations, it is also
fortunate that they permit this to be done without
simultaneously destroying great numbers of rodents.
This means that, in contrast to lethal rodenticides,
there will be no sudden appearance in the environ-
ment of fleas, mites, and ticks that have abandoned
poisoned rodents. Such a release of ectoparasites
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increases the risk that the vectors will spread rodent-
borne diseases, thus necessitating additional treat-
ments for the control of the ectoparasites.

It is visualized that chemosterilants will be most
useful in controlling rodent populations on range-
lands and in crop-producing ahd wildland areas,
and for countering anticoagulant-resistant rodent
populations. They will also be valuable for rodent
control along waterfronts, on the banks of canals
and rivers, and in sewer systems, warehouses, or
refuse dumps, as well as in situations where a few
rats can be tolerated or where total elimination of the
rat population by other means is economically unat-
tainable or undesirable.
Rodent populations will be exposed to chemo-

sterilants in the same manner as to lethal rodenti-
cides, baits being the primary method. Water baits
and wet or dry baits of cereals, fruits, meats, etc., will
be effective; dry baits, however, lend themselves to a
wider range of application methods. Compounds
that require several successive feedings to be effective
can be exposed at bait stations, as are anticoagulant
rodenticides. Chemosterilants may prove to be useful
additives to anticoagulant baits to aid in combating
the initial development of anticoagulant resistance in
rodents. In sewer systems, semipermanent paraffin-
type bait blocks may be the ideal method of expo-
sure. Depending on the characteristics of the chemo-
sterilant, prebaiting may be necessary to achieve
good acceptance. Tracking dusts, another effective
means of exposing rodents to chemosterilants, are
particularly useful with compounds that are not
readily accepted in bait form.

GENETICS

There is no question that more imaginative investi-
gations are needed in areas of rodent control. A
number of genetic syndromes have been recognized
that affect reproduction in rat and mouse colonies in
the laboratory. One problem is the discovery of
desirable factors that also have a selective advantage,
so that they will not be diluted out of the population.
However, there is the theoretical chance that a
multiplicity of factors can be found that would aid in
achieving more effective rodent control in certain
situations. It is not known, for example, how fre-
quently a sterility syndrome would have to be intro-
duced into a rodent population to overcome the
dilution rate. One great advantage of genetic control
is that it will be highly selective, affecting a single

species and, within that species, only the population
whose genetic makeup has been altered. Many of the
biological principles that come into play in the
application of chemosterilants will also apply to
most foreseeable uses of genetics for rodent control.
A colony of genetically developed rats possess-

ing various genetic syndromes that affect fertility is
maintained by the International Foundation for the
Study of Rat Genetics and Rodent Pest Control
(" Introgene "), a nonprofit-making scientific and
educational institution at the University of Okla-
homa. This Foundation is investigating the introduc-
tion of such genetic factors into wild populations of
Norway rats, in order to set in motion a continuing
negative effect on fertility (Stanley & Gumbreck,
1964). Dr Allan J. Stanley, President of Introgene,
has provided the following list of syndromes affect-
ing that rat colony: the Gruneberg lethal syndrome,
which causes 25% of the offspring of heterozygous
parents to die before they are old enough to repro-
duce; ectopic inguinal ring with ipsilateral ectopic
testis, a defect that affects one or both testes;
testicular feminization, a sex-linked recessive gene
transmitted by females, which causes male pseudo-
hermaphroditism (a feminizing sterility of males
possessing the gene); vestigial testis, a more extreme
case of male pseudohermaphroditism; vaginal
agenesis, affecting the reproductive function of the
female; and testicular tubular dysgenesis with a
colour pattern marker.

This last-mentioned nonlethal gene was discovered
at Introgene in 1963. It is produced by a single
Mendelian dominant gene with at least two promi-
nent phenotypic effects (Gumbreck et al., 1971,
1972). Sterility in the male is easily determined: the
testis is flaccid on palpation, and is about one-fourth
of the normal size in the postpubertal animal; there
is a characteristic extension of the white colour from
the belly to the sides and back; and there is a white
spot on the forehead. Such sterile males induce
pseudopregnancy for at least 17 days in normal
estrous females. Introgene can now induce in female
rats combinations of genetic syndromes that would
sterilize more than 75% of their offspring. To our
knowledge, this is the most active research group
concerned with the genetic control of wild rats.
To realize what is potentially possible by using

genetics to control rodents, one need only consider
what has been accomplished in altering the genetic
makeup of our common pets and livestock. Most of
them would have little chance of surviving on their
own in the wild.
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In the present paper, the term " genetic control "
refers specifically to alteration of the normal gene
pool within a population of rodents either by the
introduction of a different breeding stock or by the
use of specific mutagenic compounds that may
induce genetic alteration. As a result, the animals
may become less harmful or less successful in the
environment through developing some form of weak-
ness that increases their destruction by natural regu-
latory factors or by some self-destruction mechanism
or behaviour.

It is important to understand that genetic control
is based upon a "combination of ingredients",
where the interaction of recessive genes bred into a
population, perhaps over many generations, will
make the population inherently more susceptible to
various diseases, intraspecific stresses, predation, an
imbalance of its normal physiological processes, and
its own lethal genes.

It has been shown (Tamarin & Krebs, 1969) that
microtine rodents (Microtus sp.) have an " increase "
genotype that is selected for during increase and peak
phases and that is selected against during the popula-
tion decline. In some of our own current investiga-
tions, where there has been continuous artificial
predation of " innate dispersants " (Howard, 1960)
of M. californicus in 0.8-ha fields for 12 years,
accomplished by using drift-fence alcohol pit traps
(Howard & Brock, 1961), it has been possible to
create what are apparently more social and less cyclic
populations of meadow mice. That genetic changes
have occurred in these mice has been documented by
observing the changes in their transferrin and post-
albumin loci (unpublished observations). Chitty
(1967) postulated earlier that microtine populations
are self-regulating, the mechanism being a genetic-
behavioural polymorphism. Some species of rodent,
favoured by man-made modifications of the environ-
ment, become much more abundant than is normal,
and we suspect that this phenomenon may be due to
an adaptive shift in the gene pool rather than to the
availability of a more suitable habitat.

Heredity produces important differences in devel-
opment and behaviour within species. Since social
development in a species is related directly to the
social organization normal to that species, mal-
adjustment should result from any genetic change
that creates deviations or gross alterations in the
social organization (Scott, 1962). Recognition of
desirable phenotypes for rodent control will be
difficult, however, because two individuals that
superficially look alike (have similar phenotypes)

may be quite different genotypically and respond
very differently to the same stimulus.

It is well known that inherited recessive defects are
difficult to eliminate from a large population, even if
selection is so rigorous that no individual homo-
zygous for the recessive gene ever leaves any off-
spring (Dice, 1940). Nevertheless, when such individ-
uals constitute a considerable proportion of the
population, selection against the recessive character
will be efficient, thus reducing its frequency within
the population. Defective characters that are domi-
nant or sex-linked recessive are diluted from a popu-
lation more rapidly than recessive ones are. How-
ever, linkage between hereditary factors usually has
only a negligible influence on the effectiveness of
selection, because, after a few generations, all factors
are distributed practically at random, through cross-
overs. If a genetic defect is caused by multiple
factors, the compound homozygous recessive gene
will appear proportionately less frequently than the
homozygous recessive gene of any one of the mul-
tiple genes.
With lethal genes, the time of action is important.

They can cause death to occur before birth, in infancy,
before sexual maturity, or after reproduction has
occurred. If the lethal action occurs early, then it will
be impossible to pass it on to offspring. In contrast, if
lethal genes are not effective until after prolonged
sexual activity, they will not achieve control. There-
fore successful genetic control will probably require
the alteration of a combination of genetic factors, in
which lethal genes may be included.

Chemical communications, such as sex attractants,
are technically known as pheromones. These are
common among rodents and may affect the develop-
ment, reproduction, or behaviour of the recipient
individuals (Bruce, 1970). Little is yet known about
the genetic control of these odours and rodent
responses to them, but we recognize that this type of
behavioural genetics may one day play an important
role in rodent control. As Howard & Marsh (1970)
have pointed out, much more research is needed on
this subject.
Much research has been carried out towards the

development of genetic resistance to various diseases.
As noted by Sobey (1969), the attempt to develop a
genetically resistant strain of rabbits for use in
evaluating new strains of the myxomatosis virus,
which was used so successfully to control the Euro-
pean rabbit (Oryctolagus cuniculus) in Australia and
elsewhere, showed that selection for resistance stead-
ily increased the proportion of rabbits capable of
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survival. Why, therefore, should we not breed strains
of wild rodents that are genetically more susceptible
to natural diseases, even with low population den-
sities, and periodically introduce the strain into the
wild populations?
The possible applications of genetics to rodent

control have not all been discussed here, but those
mentioned are indicative of the tremendous potential
of such an approach. In the geneticist's view, this
approach is theoretically feasible although obviously
not simpleto achieve. Methods ofpractical application
and the subsequent results of genetic control under
natural conditions are highly speculative at present.

Because genetic control is species-specific, an enor-
mous amount of time and effort will be required to
develop it even for the main rat species. An exception
to this would be the discovery of some effective
compound to which rat populations could be ex-
posed, producing a desirable mutagenic effect. Such
a compound, although short-term in effect, might act
on an entire genus, family, or even broader group of
rodents.

Genetic control, as now visualized, would require
the rearing of substantial numbers of rodents car-
rying the desirable genetic trait and their release into
pest populations that were to be controlled. The
mechanics and problems of introducing genetic lines,
once they are found and proved effective, will be
complex-in some respects paralleling those that
would be encountered if the sterile-male approach
were to be applied by releasing large numbers of
sterile individuals. Wild rodents are not as easy and
inexpensive to breed in captivity as they are generally
believed to be. Public opposition to such an ap-
proach may also be an overwhelming obstacle, delay-
ing the development of a successful programme
aimed at genetic control.

Since genetic control, even when developed to the
practical stage, will not produce an immediate or
complete reduction in rodent populations, its poten-
tial value-like that of chemosterilants-will be lim-
ited to particular pest situations. The main difference
would be that genetic control would be self-perpetu-
ating to some degree.
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RItSUME

PERSPECTIVES DE LA LUTTE CONTRE LES RONGEURS PAR LES CHIMIOSTtRILISANTS
ET PAR LES METHODES GJENtTIQUES

Les auteurs insistent sur le fait que la lutte genetique
contre les rongeurs est aux premiers stades de son deve-
loppement et que des recherches intensives seront neces-
saires avant qu'elle ne reponde aux espoirs places en elle.
Cette forme d'action offre un champ d'investigations a la
fois passionnant et difficile, et il est encourageant de noter
qu'une equipe scientifique (( Introgene*>) entre autres
s'occupe activement sous les auspices de l'Universit6
d'Oklahoma A en evaluer les possibilites.

Les progres actuels des recherches concemant l'emploi
des chimiosterilisants chez les rongeurs donnent a penser
que ces produits pourront etre utilises couramment dans
la lutte contre ces especes dans un avenir pas trop lointain
et bien avant que les methodes genetiques regoivent des
applications pratiques. Ni l'un ni l'autre de ces moyens

de lutte ne representera une panacee, mais ils renfor-
ceront considerablement le potentiel technologique actuel.
Ils permettront aussi - ce qui est peut-etre le plus impor-
tant - de reduire l'utilisation des rodenticides A action
letale, objectif particulierement interessant au moment
ou la protection du milieu contre toutes les formes de
contamination est A l'ordre du jour. Grace aux chimiost&
rilisants, dont l'utilisation repose sur des principes biolo-
giques solides, la destruction des populations de rongeurs
pourra etre axee sur la limitation des naissances plut6t
que sur l'induction d'une forte mortalite. I1 est probable
que le r6le des facteurs genetiques retiendra davantage
l'attention au fur et A mesure que se perfectionneront
les moyens de lutte contre les vertebres nuisibles et qu'on
envisagera le probleme de fagon plus globale.
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