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CHAPTER 1

GENERAL OUTLINE AND METHODS

§ 1. INTRODUCTION

The primary object of this investigation was the study of nitrate assimilation .
by algae in the presence and absence of light. Though it is evident from the
literature on this subject that nitrate reduction takes place in light as well as in
darkness, only little is known about the mechanism. An attractive hypothesis
assumes that the photosynthetic apparatus interferes directly in the process
of reduction, but until now this has not been demonstrated conclusively. This
supposition implies the existence of two mechanisms, viz. a ‘“‘dark” system, in
which the energy necessary for the reduction is supplied by reserve materials,
and a photochemical system.

The assumption of two processes is based especially on the observation that
in light in the absence of carbon dioxide the rate of nitrate reduction surpasses .
that in the dark. This observation, however, can also be explained in another
way. During illumination the supply of oxidisable substrates might be kept
constant by resynthesis from the carbon dioxide formed by respiration. In
dark periods, reserve substances may be rapidly exhausted and nitrate reduction
could then stop by lack of energy supply.

To obtain more insight into the capac1ty of the nitrate reducing systems in
the presence or absence of light, it is therefore necessary to take care that also
during prolonged dark periods the supply of oxidisable substrates does not
limit the rate of reaction, a circumstance that has led to investigating a special
type of “nitrogen-starved”, or “‘carbon-enriched” cells.

It seemed interesting, furthermore, to try to follow the path of nitrate re-
duction, and to compare the rate of nitrogen assimilation in light and darkness
with the rate of assimilation of more reduced intermediates, e.g. nitrite and
ammonium. In experiments of such type one may expect to obtain an insight
into the question in how far energy providing processes are limiting nitrogen
assimilation, or in how far limitations in the process of nitrogen assimilation
are mtroduced e.g., by limited availability of certain necessary carbon-
“skeletons”.

§ 2. REVIEW OF THE LITERATURE

It would be impracticable to discuss exhaustively the accumulated know-
.ledge on nitrogen assimilation and nitrate reduction. Therefore, the author re-






