
This was the first application of the statistic
known as the intrinsic rate of natural in-
crease to an insect population, namely, the
weevil Calandra oryzae. It was calculated
from experimental data on the age schedule
of births and deaths in controlled environ-
ments. [The SCI® indicates that this paper
has been cited over 235 times since 1961.]
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“During World War II, I had made labora-
tory measurements on the influence of tem-
perature and moisture on the chance of
grain weevils to survive and reproduce. The
objective was a practical one of determin-
ing the most favourable environments for
the storage of huge quantities of grain
stockpiled in Australia during the waryears.
This meant finding the environments least
favourable for the multiplication of the in-
sect pests of stored grain. I had tried to put
the chance to survive and reproduce into a
single index which I called the ‘biotic poten-
tial.’ But I was unaware at the time of a
much better measure of the chance to sur-
vive and reproduce introduced into human
demography by A.J. Lotka in 1924.1This was
called the intrinsic rate of natural increase.
Lotka was employed by a US insurance
company in New York and developed this
statistic in connection with his actuarial
work. But it was quickly taken up by demog-
raphers interested in human population
growth. Lotka showed how it could be cal-
culated from age schedules of births and
deaths obtained from registers of births and
deaths. It gives the exponential rate of
growth of a population whose death rates

and birth rates are known. Lotka’s work was
brought to my attention by P.H. Leslie of the
Bureau of Animal Population in Oxford. He
had recognized the relevance of this statis-
tic for estimating rates of growth of popula-
tions of voles which at that time was occu-
pying the attention of ecologists in Oxford.
Indeed, Leslie and R.M. Ranson in 1940 esti-
mated the intrinsic rate of increase of the
vole, the first estimate for a nonhuman
animal.
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This was obviously the statistic I

needed for my grain weevils, so with Leslie’s
help I calculated the statistic from data I
had on birth rates and death rates of Ca/an-
dra oryzae, the grain weevil. The method
used in the calculations provided a means
of determining the extent to which the vari-
ous components, the life table, the fecun-
dity table, and the length of the pre-repro-
ductive states, enter into the value of the in-
trinsic rate of natural increase. For example,
with C. oryzae the intrinsic rate of natural
increase is determined to a much greater ex-
tent by the rate of egg-laying in the first two
weeks of life than by the total number of
eggs laid in the entire life of 30 weeks. The
paper suggested that analyses of this sort
may provide a clue to the life patterns char-
acteristic of different species. This latter
aspect was reviewed by S.C. Stearns in
1976.~In the meantime, HG. Andrewartha
and I had incorporated a chapter on the
statistic in our book in 1954.~ Many
ecologists made estimates of the statistic
for many different species, first of animals
and more recently of plants. With some dif-
ficulty I persuaded population geneticists to
consider it as one measure of Darwinian f it-
ness, as indeed R.A. Fisher
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had done much

earlier in a theoretical context. So there is
now a wealth of studies On the intrinsic rate
of natural increase of animals and plants
and microorganisms and on the way in
which life-history patterns contribute to the
chance to survive and reproduce. I think it
can now be regarded as a basic statistic in
population ecology and population
genetics.

“This paper is highly cited because it is
the first application of the statistic ‘intrinsic
rate of natural increase’ to a nonmammal
population and it has apparently served as
an introduction to the concept for many
ecologists and geneticists.”
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