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Chapter 10. The Measurement of Respiration

WINFRIED LAMPERT

1 Introduction

The aim of estimating secondary production cannot only be to obtain a
number for the productivity of a certain lake or river. In order to understand
the functioning of a system, one must know which factors limit secondary
production and how production changes with changing environmental
conditions. The production of different species may respond differently to the
change of one factor. Production is the visible result of many physiological
processes; it is, therefore, worthwhile to examine closely the processes which
contribute to it and the effect of environmental changes. Losses of energy or
matter during metabolism are one of the processes important to production.

When production is considered as the sum of accumulated matter in
somatic growth and reproduction, it can be determined in long-term
experiments without measuring any metabolic losses. However, when the
energy or material budget is the center of interest, exact knowledge of the
losses and the way in which they vary is essential. It should be mentioned that
there is no coupling between the ‘metabolic activity’ of an animal and its
production, per se even though animals that exhibit a high metabolic
turnover also have a high potential rate of production under optimal
conditions, this production rate may not always be realized. Large-scale
interspecific comparisons resulted in linear correlations between log R and log
P (McNeill & Lawton 1970, Humphreys 1979, Lavigne 1982). Different
regression lines could be calculated when metabolically similar species were
grouped. For a group of short-lived poikilotherms including several
freshwater animals, McNeill & Lawton (1970) established the regression line:

log P =0-8262logR — 0-0948 (10.1)

(both expressed as kcalm~2yr ~!). If reliable measurements of respiration
during the season are available, accumulated production can be estimated in
this way, even if this can only be a rough approximation due to the
considerable scatter of the points obtained. Predictions for individual species
under certain environmental conditions should not be made (Lavigne 1982).
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