This Week'’s Citation Classic

Ricklefs R E. Patterns of growth in birds, 7bis 110:419-51, 1968.
[Department of Biology, University of Pennsylvania, Philadelphia, PA]

CC/NUMBER 52
DECEMBER 27,1982

Sigmoid growth equations were fitted to the
post-hatching curves of weight increase for
105 species of birds. Time required to
achieve mature size increased with the 1/4-
1/3 power of adult body weight. Among
birds of similar size, additional variation in
growth rate was related to ecological factors
and the developmental state of the neonate.
[The SCI?® indicates that this paper has been
cited in over 130 publications since 1968.]
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“This paper, which was part of my doc-
toral dissertation, reported a comparative
survey of rates of growth in birds, and at-
tempted to explain variation among species
as adaptations to their particular environ-
ments. During the mid-1960s, ecologists
became interested in life-history patterns
and, following up on the work of British or-
nithologist David Lack,' proposed evolu-
tionary interpretations for variation among
species in number of offspring reared, age at
first reproduction, and intensity of parental
care, among other traits. One of the most in-
fluential of this generation of ‘evolutionary
ecologists’ was my adviser at the University
of Pennsylvania, Robert H. MacArthur.

My interest in growth rate came about
directly from Lack’s papers23 on the charac-
teristic number of eggs laid by each species
of bird. Reasoning that food is required in
direct proportion to growth, Lack supposed
that in species which fed their young, par-
ents could rear more offspring having slow
growth than rapid growth. Balancing such
selection favoring slow growth were factors,
such as nest predation, which selected in-

dividuals that passed through the vulnerable
development stage quickly.

““My thesis was stimulated, in part, by the
relationships between offspring number,
mortality rate, and growth rate predicted by
Lack’s theory. Lack was unable to test these
predictions because he did not have a suit-
able measure of growth rate; he relied pri-
marily on time between hatching and leav-
ing the nest, which we now know to be quite
variable with respect to rate of weight gain.
At the suggestion of MacArthur, | worked
out a simple method for fitting sigmoid
equations to growth curves4 As | began to
apply the technique to published data, my
attention was drawn away from testing
Lack’s ideas and toward problems suggested
by emerging patterns in growth and develop-
ment.

“This paper is cited frequently, probably
because it described a new set of life-history
relationships. Curve-fitting allows one to dis-
tinguish mature size and time taken to
achieve mature size, thus providing an un-
ambiguous measure of growth rate amena-
ble to comparative study and revealing a
variety of correlations between life histories
and environmental factors.

“In this paper, | suggested adaptive inter-
pretations of variation in growth rate, but
these could not be tested directly and many
issues were left unsolved. | have continued
to work on these problems, concentrating
on determining how growth rate and other
life-history traits are interrelated through
both physiological constraints and the ex-
pression of growth-rate variation in the evo-
lutionary fitness of the individual.5 An op-
posing viewpoint has been presented by T.J.
Case.® Growth-rate variation continues to
provide a useful focus for interpreting
aspects of life-history patterns because of
the large role development plays in the allo-
cation of time and energy during the repro-
ductive cycle.”
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