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APPLICATION OF LOGISTIC EQUATIONS TO THE
STUDY ON THE DYNAMICS OF PRIMITIVE BIOLOGICAL
MACROMOLECULES AND THE ORIGIN OF LIFE

Zhang Shanghong

{Biotechnology Research Center ,Institute of Life Sciences, Zhongshan University (Guangzhon,510275)

A mathematical model for the dynamics of primitive biological macromolecules was pro-
posed and further developed by redefining the logistic equations as follows; N..the copy
number of a kind of biological macromolecule in primitive environment at time t; r..the in-

trinsic replicating capacity (rate} of the macromolecule; K., . The carrying capacity (resource

o . . N, . . .
limit) of the primitive environment; ¥ »the instantaneous rate of increase in copy number of

the primitive biological macromolecule; Byr and B, »competition coefficients. From an analysis
of the four outcomes of competitive growth deduced from the model , the most possible sce-
natio for the dynamics of primitive biclogical macromolecules was developed. On this basis.a
conclusion could be drawn that the abundant biological macromolecules in the primitive bio-
sphere would be almost the same kind, This conclusion is of importance for the origin of life
and in biological evolution. It could imply that the biclogical diversity would be very low
shortly after the origin of life on the earth ,and the primitive biolegical world would be a
world of repeated sequence or repetitive structure. Biological evolution would go from a low
to high biological diversity by raising and extending ecological niches. Finally, in a broader
theoretical background ,the basis for the application of the concepts and methods in ecology
at microscopic level was discussed. It is outlined that the study of molecular biclogy from an

ecological point of view is a tendency in this field.

Key words: Logistic equation , primitive biological macromolecule, origin of life, biological

evolution ,repeated sequence,bioclogical diversity .
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