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This paper reviewed quantitative studies of
the consumption, assimilation, and conver-
sion to body mass of food by insects; pre-
sented a critical discussion of methods; and
suggested a coherent and physiologically
appropriate terminology for expressing
measures of food utilization. [The SC/® in-
dicates that this paper has been cited over
205 times since 1968.]
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“The dissertation that | did at the
University of tllinois with Gottfried
Fraenkel led to my interest in quantita-
tive nutrition. In a famous paper,1 a
foundation of current co-evolutionary
theory, Fraenkel had shown that the
food plant range of insects is deter-
mined by taxonomically restricted,
non-nutrient, plant chemicals. He had
also proposed that an insect would
grow equally well on any plant species
if it could only be induced to feed suffi-
ciently. In retrospect, this is an
overstatement, but it seemed reason-
able then, and we decided to test it. |
eventually found that tobacco horn-
worms will, after the excision of certain
chemosensilla, eat some plants that
they normally reject.2 They grew well
on some of these plants but not on
others. We thought that the latter
plants might simply contain more indi-
gestible cellulose. This led to a quanti-

tative study of food consumption,
assimilation, and conversion to body
mass.

“At that time, most work on insect
nutrition was quantitative only in that
the composition of defined diets was
known and survival and growth rates
were measured. Intake and output
were seldom measured.3 The method-
ology for quantitative studies with in-
sects was in disarray; a physiologically
inappropriate terminology had been
borrowed from mammalian nutrition. !
kept what was useful and devised a few
new methods and terms, using the re-
sulting system to show that differences
in food plant quality are not always
due to differences in digestibility.

“The review on guantitative insect
nutrition was written a few years later. |
appraised the sparse literature, pre-
sented a lengthy and highly critical
discussion of methods, and suggested a
coherent terminology. These ‘terms’
are really indices that express the rates
of feeding and growth and the propor-
tions of consumed food that are assimi-
lated and converted to body mass. The
abbreviations for these indices, intend-
ed as mnemonics, have been criticized,
apparently because they don’t look
very mathematical. However, they
have been widely adopted and adapt-
ed, no doubt because | am not the only
one who has trouble remembering ar-
bitrary symbols.

"My review has been cited as a com-
pilation of data and, occasionally, as
the source of an idea, but it is most
often cited for methods and terminolo-
gy. It has been useful to agricultural en-
tomologists and some insect nutrition-
ists. However, as is apparent from the
recent review by Scriber and Slansky,4
it is most often used by ecologists who
are interested in the co-evolutionary
relationships of plants and insects.”
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