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Population Regulation and
Genetic Feedback

Evolution provides foundation for control of
herbivore, parasite, and predator numbers in nature.

Although within a relatively short
period man has learned how to put him-
self into space, he still is not certain
how the numbers of a single plant or
animal population are naturally con-
trolled. Aspects of this problem have
been investigated since Aristotle’s time,
they were given important consideration
in Darwin’s Origin of Species, and yet
the unknowns far outweigh the discov-
eries. If we knew more about natural
regulation of population, we would be
in a better position to devise more effec-
tive and safer means of control for im-
portant populations of plant and animal
pests. We might also be better able to
limit the growth of human populations,
although that problem is exceedingly
complex because of the social activities
and nature of man.
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Population Characteristics

Before considering how populations
in nature are regulated, we should re-
view various characteristics of animals
and plants—as individuals and as popu-
lations. Do populations of animals in
nature fluctuate severely or are they
relatively constant? Stability and con-
stancy have been proposed as charac-
teristics of natural populations. Speak-
ing about birds, Lack (I) says, “of the
species which are familiar to us in
England today, most were familiar to
our Victorian great-grandparents and
many to our medieval ancestors; and
the known changes in numbers are
largely attributable to man.” He con-
tinues, “All the available censuses con-
firm the view that, where conditions are
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not disturbed, birds fluctuate in num-
bers between very restricted limits.
Thus, among the populations considered
above, the highest total recorded was
usually between two and six times, rare-
ly as much as ten times, the lowest.
This is a negligible range compared with
what a geometric rate of increase would
allow.” Discussing the stability in ani-
mal populations in general, MacFadyen
(2) writes: “it is generally agreed that
the same species are usually found in
the same habitats at the same seasons
for many years in succession, and that
they occur in numbers which are of the
same order of magnitude.”

Further evidence for the thesis that
species populations are relatively con-
stant is found in a study of the changes
in the fauna of Ontario, Canada (3).
When Snyder (4) evaluated the bird
fauna, he found that, over a period of
about 70 years, two species became ex-
tinct, 23 species increased in number,
and six species decreased in number.
This represents a total change of only 9
percent of 351 bird species found in
Ontario (5) and agrees favorably with
an 11-percent change (6) for 149 species
of birds over a 50-year period in Fin-
land. These data suggest that there is
relative constancy in the abundance of
species populations. The word “relative”
must be emphasized because changes in
numbers must be related to a species’
real potential for fluctuations; to para-

The author is chairman of the department of
entomology and limnology, Cornell University,
Ithaca, New York.
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phrase Lack (), the changes observed
are mere “ripples” compared to the
possible “waves.” Although in geologi-
cal time 99 percent of all species have
become extinct, during periods of 100
years or more constancy is the rule.
There are exceptions to this rule of
constancy. What are the population
characteristics of plants and animals
newly introduced on islands and conti-
nents? Typically when a species popula-
tion enters a new biotic community in
which no ecological barrier exists, out-
breaks occur in these populations. The
following examples of introductions into
the United States illustrate this point:
Japanese beetle (Popilla japonica); Eu-
ropean gypsy moth (Porthetria dis-

par); South American fire ant (Salenop- -

sis saevissima); Asiatic chestnut blight
(Endothia parasitica) (fungus); Euro-
pean starling (Sturnus vulgaris); and
the English sparrow (Passer domesti-
cus). Qutbreak of chestnut blight was so
severe that for all practical purposes it
destroyed its host, the American chest-
nut tree (Castanea dentata). After in-
creases in the number of Japanese
beetles, a bacterial pathogen epidemic
spread through the population and is
now effectively controlling the numbers
of the beetle.

In nature the numbers of many her-
bivore, parasitic, and predaceous species
are limited by resistant factors inherent
in the host. Are resistant factors which
limit or prevent pest attack commonly
found in plants and animals? Various
kinds of resistant factors exist in plants
and animals in nature and appear to be
quite prevalent. The spines occurring in
many kinds of plants, such as cacti,
gorse, and hawthorn, prevent feeding

by browsing animals. Toxins or growth '

inhibitors which occur in many kinds of
plants limit animal feeding, for example,
tannins in oak leaves (7), cyanide in
bird’s-foot trefoil (Lotus corniculatus)
(8), and nepetalactone in catnip (9). To
prevent predator attack (Z0), poisonous
sprays are ejected from many insects
and other arthropods, such as acetic
acid by whip scorpion (Pedipalpidas),
formic acid by ants (Formicidae), and
p-benzoquinones by flour beetles (Teneb-
rionidae). Repellent sprays from glands
in some vertebrates, such as the skunk
(Mephitis spp.), the Indian mongoose
(Herpestes auropunctatus), and the toad
(Bufo marinus), ward off attacking
enemies. Nutritional changes in certain
plants prevent the multiplication of at-
tacking insects, for example, aphids on
corn (carotene) (1) and leafhoppers on
beets (linoleic acid) (72). A kind of
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armor plating protects various animals
(armadillos, turtles, and certain beetles)
from their attackers. Such physiological
defense mechanisms as specific anti-
bodies and phagocytosis are present in
many kinds of animals (man and other
vertebrates) and effectively control path-
ogen and parasite infections.

When these natural resistant factors
in plants and animals are successful,
they prevent the uncontrolled increase
of the feeding species. Are animal num-
bers abundant or rare? Rarity, like con-
stancy, is relative. Numbers of a given
species can be related to the numbers of
another species, to the unit area occu-
pied, or to the food resources of the
species. Andrewartha and Birch (13)
noted that “the truth is that the vast
majority of species are rare, by what-
ever criterion they are judged.” In the
Origin of Species, Darwin wrote, “rarity
is the attribute of a vast number of
species of all classes, in all countries.”
In enumerating the number of insects
abundant enough to be considered pests,
Smith (/4) warned “that such species
form only an insignificant fraction of
the total number of phytophagous in-
sects.” Of the 240 species of nocturnal
Lepidoptera collected by Williams (15),
35 species were represented by a single
individual each; 85 (including the 35
above) were represented by five or fewer
individuals; 115 by ten or fewer; and
205 by 100 or fewer individuals; there-
fore, there were only 35 species with
over 100 individuals, Further data in
support of rarity is found in Dunn’s
(16) work with Panamanian snakes; he
reports that “about 1/10 of the species
make up 1/2 of the individuals in the
snake populations.”

Many of the abundant species would
not be classed as abundant if they were
compared to their food source. For ex-
ample, many species of insects that are
easily captured in the field are rare if
they are sought on their host plant or if
their biomass is compared with the bio-
mass of the plant or animal upon which
they feed.

One of the dynamic relationships in
the community and ecosystem is the
food chain, because animals must seek
food to live. Elton (I7) stated that the
“whole structure and activities of the
community are dependent upon ques-
tions of food-supply.” What proportion
of animals feed on living, as opposed to
nonliving, matter? In nature, the major-
ity of all animals may be classified as
herbivore (grazer on living plants), para-
site, or predator; few species are truly
saprophytic. Though many animals are

associated with dead plant matter,
these animals are not saprophytes but
are herbivores feeding on bacteria,
fungi, and other minute organisms in
the decaying matter. Jacot (I8) stated,
“I am quite certain that perhaps as
much as one half of the Oribatoidea
are not saprophytic. Their function is
feeding on fungi.,” Overgaard (19) re-
ported that the evidence suggested that
nematodes feed not upon humus but
upon plant roots, fungi, bacteria, and

-other animals. Speaking similarly about

saprophagous insects, Chapman (20)
noted that, “These are usually desig-
nated as those feeding upon decaying
and fermenting matter. It is evident at
the start that these insects live in media
which may be teeming with microorga-
nisms, and that the decaying material is
the medium upon which the microorga-
nisms live.” Drosophila depend upon
yeasts and other microorganisms present

in decaying fruit (21).

Genetic Feedback

Stability and constancy are charac-
teristics of natural populations; in many
hosts there are resistant factors that
limit any severe attack of feeding spe-
cies, and most animals feed on living
matter. These seemingly diverse factors
are related and are the foundation of
the mechanism for population regula-
tion which I termed “genetic feedback”
(22). Population numbers (herbivore,
parasite, or predator) are regulated in
this way: high herbivore densities create
strong selective pressures on their host-
plant populations; selection alters the
genetic makeup of the host population
to make the host more resistant to at-
tack; this in turn feeds back negatively
to limit the feeding pressure of the her-
bivore. After many such cycles, the
numbers of the herbivore populations
are ultimately limited, and stability re-
sults.

Through the functioning of the ge-
netic feedback mechanism, resistant
factors in a given plant can be used to
control a parasite which feeds on it.
For example, on a susceptible plant
genotype the animal population feeding
heavily may be reproducing at a rate of
two offspring per individual in the pop-
ulation. Under these conditions, the ani-
mal population would increase rapidly
and would soon cause severe damage to
the plant population by overfeeding. On
the other hand, if resistant genes were
concentrated in the plant population so
that only resistant genotypes dominated,
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animal reproduction might be at a rate
of one-half offspring per individual in
the population. Then the animal popu-
lation would decrease, and the damage
to the plant population would be kept to
a minimum.

An example of this type of change in

a plant population took place in the

Kansas wheat crop which was suscep-
tible to the Hessian fly (Phytophaga
destructor). As a result of the low re-
sistance of the wheat to attack, Hessian
fly populations increased, and the wheat
crop suffered damage. With R. H.
Painter’s (23) development of a resistant
variety of wheat, reproduction on
the resistant wheat dropped to less than
one per individual, and soon the fly
population declined to a low level. Thus,
by manipulation of the genotypes found
in the wheat and not of the quantity
of wheat, the fly population was con-
trolled.

Although the interactions of wheat
and Hessian flies can be considered to
be man-made, we find evidence that
under natural conditions biotic commu-
nities develop their own controls. In
fact, populations in nature are usually
regulated by several mechanisms that
operate interdependently. These include
not only genetic feedback but competi-
tion, parasitism, predation, and environ-
mental heterogeneity.

This can be illustrated by a study of
what might happen when a new animal
species is introduced into a biotic com-
munity afid becomes established on a
plant. At first, the animal increases rap-
idly on its new plant host and reaches
outbreak level. Under these conditions,
competition for food among the animals
is intense. In addition, the severe feed-
ing pressure tends to eliminate many of
the plants; this results in an altered dis-
tribution of the plants. With the plant
hosts more sparsely distributed, the ani-
mal has increased difficulty in locating
hosts, and some hosts have time to
grow, reproduce, and maintain them-
selves.

Thus, at the early stages of inter-
action between animal and plant,
competition and environmental hetero-
geneity along with the pressure from
parasites and predators frequently limits
the numbers of the animal and prevents
the complete destruction of the host. If
these factors are successful, then slower-
acting genetic change and evolution can
take place.

Genetic change in the plant takes sev-
eral generations because plant response
to selective pressure exerted by the ani-
mal is slow. When a large animal popu-
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lation exerts severe feeding pressure on
the plant population, large numbers of
plants are destroyed. The first plants
destroyed are primarily those most sus-
ceptible to the feeding pressure of the
animal; the surviving plants generally
carry one or more resistant genes. Un-
der natural conditions, the evolution
that occurs in the plant would rarely be
caused by mutation but would be due to
a recombining and concentrating of the
genes already existing at low frequen-
cies in the plant population. Resistance
in the host is generally polygenic, and
evolution proceeds slowly as genes are
recombined in individuals and concen~
trated in the population. For example,
there might be 20 loci (two genes per
locus) in the host plants for some re-
sistant character such as hardness. As
susceptible genes at each locus are
slowly replaced -with resistant genes,
the amount of resistance gradually in-
creases.

When we look at the problem from a
different angle, we find that the change
and resistance in the plant can be meas-
ured as a response in the survival of the
animal; that is, the number of eggs pro-
duced, the rate of development and
growth, mortality, and longevity of the
animal might all be influenced by in-
creasing the concentration of resistant
genes in the plant host. At a critical
level of resistance in the host, the low
birth rate and high death rate in the
animal population would result in a sig-
nificant decrease in numbers, and even-
tually the population would be sparse.
Then with animal numbers rare in rela-
tion to those of the plant host, the ani-
mal population would only be removing
“interest” (excess individuals or energy,
or both) from the plant population, and
relative equilibrium would exist between
plant and animal. The animal would no
longer be removing “capital” (those in-
dividuals or that energy, or both, needed
for maintenance of the plant popula-
tion). Evolution of this kind with a
balance between supply and demand
is possible with the genetic feedback
mechanism.

Feeding pressure of herbivores, para-
sites, and predators on their plant or
animal host may be limited by various

protective mechanisms in their host, but.

there are examples of subtle genetic
changes that significantly affect the
survival of the animal that uses the
host plant or host animal for food.
For instance, when young pea aphids
(Acyrthosiphum pisum) were placed on
a common crop variety of alfalfa
(Medicago sativa), they produced a

mean of 290 offspring in 10 days,
whereas the same number of aphids for
a similar period on a resistant alfalfa
variety produced a mean of only two
offspring (24). In another example,
the mean rate of oviposition (eggs
per generation) of the chinch bug
(Blissus leucopterus) on a susceptible
strain of sorghum (Sorghum vulgare)
was about 100, whereas on a resistant
strain the mean oviposition was less
than one (25). In both, reproduction in
the animals feeding on the resistant
plant hosts decreased more than 99 per-
cent. This reduced reproduction obvi-
ously would have dramatic effects on
the population dynamics of the feeding
animal populations.

Resistance is effective in limiting ani-
mal numbers, and evidence suggests
that it plays a dominant role in con-
trolling populations in nature. If so, this
would explain why population out-
breaks occur frequently in newly intro-
duced species. With little or no resist-
ance, the new species increases rapidly
on its susceptible food hosts. Until
resistance in the plant host gradually
increases, both outbreaks and intense
fluctuations will occur. When relative
stability is eventually reached and re-
sistance is fully effective, animal num-
bers will be low. This is one reason why
most animals are rare and especially
rare relative to their food resource.

In addition, the relative stability and
responsiveness of living systems are be-
lieved to account in part for the fact
that most animals feed on living matter.
The interaction between eating and
eaten species and genetic feedback with-
in the community form a complex but
fully responsive system. Living systems,
of course, respond to change and can
evolve to provide a functional system
whereby careful control of supply and
demand can be achieved within the
community as a whole.

The adaptation of supply by the
plant and demand by the animal evolves
and in time attains a state of relative
balance. The plant host responds and
evolves to its attacking animal only if
the numbers of the animal are sufficient
to exert some selective pressure on the
host. This means that the trophic inter-
actions between herbivore and plant,
parasite and host, and predator and
prey are important in. determining the
structure of the community. Based on
this knowledge, Elton’s statement that
“the whole structure and activities of
the community are dependent upon
questions of food supply” takes on great
significance in population control.
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Parasite-Host Systems

The validity of genetic feedback func-
tioning as a regulatory mechanism in
populations was investigated under con-
trolled laboratory conditions (26). The
premise of the first experiment was that
the numbers of the feeding species
would be controlled as genetic resist-
ance evolved in the host population. The
housefly (Musca domestica) was the
host species, and a wasp (Nasonia
vitripennis) was the parasite or feeding
species (Fig. 1). These two species were
allowed to interact in the experimental
unit for 1004 days while host numbers
were kept constant and parasite num-
bers were allowed to vary. The control
unit was similar in design, except that
hosts for the parasite population came
from a population of houseflies that had
not been exposed to the parasite. Hosts
that survived exposure to the control
parasites were destroyed to prevent the
control host population from evolving,
In both the control and experimental
units, all parasites that emerged from
their host types were saved and were
returned to their respective population
cages.

During the period of study, measur-
able evolution took place in both the
host and parasite populations in the ex-
perimental unit. The experimental host
population became more resistant to the
parasite, as evidenced by a drop in the
average reproduction of 135 to 39
progeny per experimental female para-
site and a decrease in longevity from
about 7 to 4 days. Concurrently, the
parasite population evolved some aviru-
lence toward its host. As the experi-
ments progressed, selective pressure on
the experimental host population de-
clined, and density of the parasite popu-
lation declined to about one-half that of
the control (about 3700 for the control
and 1900 for the experimental). The
amplitude of the fluctuations of experi-
mental population (Fig. 2) was signifi-
cantly less than those experienced by
the control.

The ecology and evolution of this
same parasite and host were investi-
gated in another experiment during
which both parasite and host density
were allowed to vary. A specially de-
signed cage, consisting of 30 plastic cells
joined together to make a multicelled
structure, provided space-time structure
for normal parasite-host interactions.
With this cage, the population charac-
teristics exhibited by the control or
newly associated parasite-host system
were compared with those of the first
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Fig. 1. Wasp parasite and housefly host
pupa.

experimental system in which some eco-
logical balance had evolved.
During the 581-day period for the

control system and 322-day period for

the experimental system, parasite num-
bers averaged 118 per cell in the control
system and only 32 in the experimental
system. Host numbers averaged 172 per
cell in the control and 462 in the experi-
mental (Fig. 3). Population fluctuations
in the control system were severe,
whereas in the experimental system
they were dampened. The greater sta-
bility which the experimental system
had already attained enabled it to make
efficient use of its environmental re-
sources and in this way increase its
chances for survival. '

One of the outstanding examples of
the genetic feedback functioning in a
natural population is the relationship of
myxomatosis virus and European rab-
bits in Australia. After its introduction
there in 1859, the European rabbit
(Oryctolagus cuniculus) population in-
creased to outbreak levels within the
following 20 years (27). To reduce the
density of the rabbit to a harmless level,
the myxomatosis virus obtained from
South American rabbits was introduced
into the rabbit population. In essence,
this action was analogous to introducing
a new virus species into another com-
munity, for the myxomatosis virus and
European rabbit had never been asso-
ciated before. The virus spread rapidly
in the rabbit population and immediate-
ly reached outbreak levels. During the
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Fig. 2. Population trends of parasite popu-
lations for the last 254 days of the 1004-
day period of two laboratory parasite-host
systems. Solid line, control parasite; dashed
line, experimental parasite.

first epidemic, myxomatosis was fatal to
about 98 percent of the rabbits; the sec-
ond epidemic resulted in about 85 per-
cent mortality; and by the sixth epidem-
ic, mortality was about 25 percent (28).
Today the virus is less effective than it
had been but is still taking its toll of
rabbits. Fenner summarized the situa-
tion by stating, “We could then envisage
a climax association in which myxoma-
tosis still caused moderately severe dis-
ease with an appreciable mortality,
much as smallpox does in human com-
munities. The reproductive capacity- of
the rabbit is such that this sort of dis-
ecase need not seriously interfere with
its population size.”

In this adjustment between virus and
rabbit, attenuated genetic strains of
virus evolved by mutation and tended
to replace the virulent strains (29). In
addition, passive immunity to myxoma-
tosis is conferred to kittens born of im-
mune does (30). Finally, a genetic
change has occurred in the rabbit popu-
lation, and this has provided intrinsic
resistance to the myxomatosis virus
(31). This clearly illustrates the alternate
functioning of the feedback of density,
selection, and genetic change which has
in turn altered the density of both popu-
lations. There was some similarity be-
tween the virus-rabbit relationship, the
laboratory wasp-fly relationship, and the
type of evolution which took place. In
the virus-rabbit association, most of the
evolution |, occurred in the parasite,
whereas in the wasp-fly association most
of the evolution took place in the host.

Transmission of the myxomatosis
virus depends upon mosquitoes (Aedes
and Anopheles) that feed only on living
animals (32). Rabbits infected with the
virulent strain of virus live for a shorter
period of time than those infected with.
the less virulent strain. Because rabbits -
infected with the less virulent strain live
for longer periods of time, mosquitoes
have access to that virus for longer peri-
ods of time. This gives the avirulent
strain a competitive advantage over the
virulent strain. In addition, in regions
where the avirulent strain is located,
rabbits are more abundant, and this
allows more total virus to be present
than in a comparable region infected.
with the virulent. Thus, the virus with
the greatest rate of increase and density
within the rabbit is not the virus selected
for, but the virus with demands bal-
anced against supply has survival value
in the ecosystem.

Another example of how population
regulation evolves from one dominant
mechanism to another can be found in
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balance between the interacting species. Solid line, mean number of hosts; dashed line, mean number of parasites per cell in 30-cell

population cages.

a comparison of the results of the initial
interaction of the parasite-host study
with the results of these populations
after they had interacted for 1004 days
(26). Initially, parasite density in the ex-
perimental system averaged about 3700.
Although the density of the parasite
population fluctuated, the mean repro-
duction of a parasite pair at the carrying
capacity of the environment would have
to be two or a pair with births equaling
deaths. Because the experimental para-
sites produced about 135 progeny per
female, 133 of these would have to die
each generation to leave a single para-
site pair surviving to replace the parent
pair. Early in the experimental system,
competition was primarily. responsible
for limiting parasite numbers and caus-
ing the death of 133 of the 135 off-
spring produced per female. The decline
from 135 to 39 progeny per female of
the experimental parasite meant that the
loss of 96 progeny was due to changes
brought about by genetic feedback. To
maintain the population at this lowered
reproductive rate, only 37 of the prog-
eny could be lost to competition. Thus,
competition in the beginning was the
dominant control mechanism operating
in the experimental system, but genetic
feedback became dominant with time
and through evolution.

Competition and Coexistence

When we consider how the genetic
feedback mechanism functions, it seems
logical to apply it to situations in which
competing species might evolve to occu-
py the same niche. Competition here
refers to species at the same time and
place which share the same essential
resource in short supply (2). Niche is
defined as an animal’s “place in the
biotic environment, its relationship to
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food and enemies” in the community
7).

Competing species seeking the same
plant, prey, or host can coexist if their
numbers are controlled by genetic feed-
back. For example, let us assume that
two aphid populations feed on sap from
the same plant species. The two aphid
species can coexist because the more
abundant aphid species will eventually
be controlled through the processes of
genetic feedback. The amount of
change that occurs in the characteristics
of the plant for protection against the
feeding pressure of the animal is de-
pendent on density. Because more
plants are selectively destroyed by the
abundant aphid, the resistant polygenic
factors effective against the abundant
aphid would increase in the plant popu-
lation. This means that the abundant
aphid ultimately will be more limited by
changes in the plant than the sparse
aphid will. Thus, the numbers of both
competing aphid populations are con-
trolled by differential evolution of the
plant relative to each population. Re-
sults of field studies with two aphid
species that attack alfalfa (33) suggest
that two competitive animal species
seeking the same food host can be dif-
ferentially influenced by evolution in the
plant.

Genetic feedback may also operate
in yet another way to enable two species
to coexist and utilize the same thing
(food, space, and so on) in the ecosys-
tem. In this case, let us assume that both
species are fairly evenly balanced in
their competitive ability and that species
A is only slightly superior to species B.
As the numbers of A are increasing, the
numbers of B will be declining and be-
coming sparse. The abundant individ-
uals of species A must contend prin-
cipally with intraspecific competitive
selection because there is a greater

chance for individuals of this species to’
interact with their own kind. Haldane
(34) pointed out that intraspecific com-
petitive selection is frequently biolog-
ically disadvantageous for the species.
At the same time, individuals of species
B are contending primarily with inter-
specific competitive selection. Thus,
under this selection species B would
evolve and improve its ability to com-
pete with its more abundant cohort
species A. As species B improves as a
competitor, its numbers increase, and
finally B becomes the more abundant
species. Then the dominant kind of
competition (interspecific or intraspe-
cific) affecting each species is reversed.
After many such oscillations and with
each oscillation decreasing in intensity,
a state of relative stability should result.
This idea—that intraspecific selection
on the dominant species and interspe-
cific selection on the sparse species
favors the sparse species—was tested
successfully with the housefly and blow-
fly (Phaenicia sericata) in a multicelled
cage (35). In another population system
(surviving for 160 weeks or 80 fly gen-
erations), there was a persistent alterna-
tion of dominance of first the blowfly
and then the housefly. A genetic check
on the fly populations showed that the
currently dominant species remained
genetically static, while the sparse spe-
cies or “underdog” evolved to become
the better competitor and dominant spe-
cies. Although there has been an oscilla-
tion in dominance, no damping of the
fluctuation has been noted to date.

Conclusion

The importance of the genetic feed-
back mechanism as a regulatory system
in communities is substantiated by its
wide application to such diverse inter-

SCIENCE, VOL. 159



acting population systems as herbivore
and plant, parasite and host, predator
and prey, and interspecific competitor
systems. The real significance of this
mechanism for population regulation lies
in the fact that it has its foundation in
evolution. Population regulation by
genetic feedback supports Emerson’s
(36) view that evolution in natural
populations is toward homeostasis (bal-
ance) within populations, communities,
and ecosystems.

Students of population ecology and
especially of parasitology and epidemi-
ology generally accept the fact that evo-
lutionary trends in relationships of
parasite and host are toward balance.
The deductive basis for this generaliza-
tion rests on the ecological principle
that disharmony results in serious losses
to both parasite and host, Large num-
bers of fatal infections in the host popu-
lation eventually lead to host extinction
which in turn brings about the extinc-
tion of the parasite. The success of any
living population is measured by its rel-
ative abundance and distribution as well
as its ability to survive in time.

Homeostasis, in herbivore-plant, par-
asite-host, and predator-prey species
and among other community members
in general, results in improved survival
of the community system. The evolved
balance in supply and demand achieved
by the feeding species and its host
establishes a sound economy for the
community. This, of course, enables the

community to make effective use of the
resources available to it.
Increased species diversity in a com-

munity is due in part to community"

homeostasis. The genetic integration of
interspecific competitors which makes
possible the use of the same resource by
competing species and enables them to
occupy the same niche contributes to
greater species diversity. The increased
network of interactions within the com-
munity, resulting from a greater num-
ber of species present, further contrib-
utes to community homeostasis.

With more knowledge concerning the
regulation of natural populations, man
will be in a better position to control
the pests on his food crops and the
parasitic diseases of mankind. This will
also help conserve the millions of living
species which are vital for the function-
ing of the vast living system of which he
is a part.
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