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Respiratory rates of whole plants were sepa-

rated into growth and maintenance compo-
nents and related to photosynthetic rates
through a simple linear equation. This equa-
tion is designed to be used in computer
models of crop production, using carbon di-
oxide exchange rates as primary input data.
{The SCI® indicates that this paper has been
cited in over 120 publications since 1974.]
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The approach that is outlined in this 1974
paper was not really originated by me but
developed over almost 10 years of discus-
sions with several very sharp people, begin-
ning with John Troughton. When John first
joined the New Zealand Department of Sci-
entific & Industrial Research, we decided to
see whether or not we could predict plant
growth rates from rates of photosynthesis
and respiration. While photosynthetic rates
of clover swards behaved as we had expect-
ed, respiratory rates did not.? There appar-
ently was a link between rates of respiration
(R} and photosynthesis (P): when P was re-
duced, R decreased too. We had to question
the common assumption that R was propor-
tional only to the biomass and that this must
lead to an “optimum’” leaf area index for
crop production.2

Shortly after the publication of our data, |
was invited to spend a year with Bob Loomis
and Bill Williams in Davis, California. They

were working on simulation models of crop .

production. When Cornelius de Wit from
the Wageningen modeling group visited
Davis, he immediately recognized the impli-
cations of our data and secured an invitation
for me to present them at an upcoming In-
ternational Biological Program workshop to
be held in Trebon, Czechoslovakia. I re-
worked the data following suggestions of the
people in Davis and presented them along-
side de Wit’s models3 at the. Trebon sympo-
sium.4 :

It was a heady meeting. Wlth the help of
the local organizer, lvan Setlik, who ar-
ranged for some free beer from the local
brewery, discussion of both !science and
politics continued into all hours of the night.
It was a difficult time for our!Czech hosts,
but they succeeded in making this a land-
mark conference.

By this time [ had decnded to stay and
work in the US and in 1968 had obtained a
job in academia at Texas A&M University.
This turned out to be quite a culture shock
for a modest, peace-loving research scientist
from New Zealand, but | survived and was
able to keep up the good work with the help
of some able graduate students. | have re-
viewed our more recent work on respiration
as it relates to modeling of crop production
for a lecture at lowa State Umversuy 5 Jeff
Amthor has recently published a review of
the various treatments of mamtenance respi-
ration.®

While both the Crop Sc:ence paper and
the Trebon paper (which I've [always found
more interesting) have been highly cited, in
the Crop Science paper | was able to expand
on the ideas regarding the principles that
govern respiratory rates and growth rates, in
plants as well as in other living organisms. 1
was also able to show how data make more
sense if one puts these principles in
mathematical form. The idea 'that plant be-
havior can be explained by a linear equation
with only two components (essentially the
growth and maintenance components of res-
piration) seems to have stood the test of
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