BIOLOGY

43: Population Dynamics

We have already noticed that all organisms on Earth reproduce. If they didn’t, they would become
extinct in one lifetime. Some organisms reproduce quickly, while others reproduce slowly. For in-
stance, bacteria may double in number every 15 minutes. If we started with just one bacterium, and it
divided into two cells after 15 minutes, then each of those cells divided into two cells in 15 more
minutes, in 30 minutes we would have four cells. But notice what happens afterwards. Within 40
hours we would have generated enough bacterial cells to fill the whole volume of the Earth!

Then why don’t bacteria take over the Earth? It seems like a simple question, but the answer turns
out to be fairly complex. Nature has a built-in balancing effect that keeps these kinds of hazards in
check. We could talk about any organism here, but since we started with bacteria, let’s keep on.

The first reason bacteria don’t take over the Earth is the effect of nutrient limitation: there isn’t
enough food to go around. As bacteria grow, they remove all of the food from their immediate sur-
roundings. Because that food comes into their surroundings at a specific rate, if the rate at which they
consume it ever exceeds the rate that it comes in, the food source will become scarce, and the growth
of the bacteria will not be supported. It will slow down. If you noticed, we were talking about nutri-
ents coming in from other places. This represents the second reason bacteria don’t take over: even if
the food supply were unlimited, the food isn’t right where it needs to be when it is required. This is
the problem of nutrient distribution.

The third reason bacteria don’t take over the Earth is because when there are limited nutrients and
the number of organisms exceeds the availability of nutrients, bacteria have to compete with each
other for nutrients. Some bacteria are good competitors, and others are poor. Only the good compet-
itors will reproduce quickly, and the poor competitors will reproduce slowly, if at all. So competition
for a nutrient source is an important factor in limiting the growth of an organism.

Another important reason that bacteria don’t take over the Earth is their limited length of life.
One factor that we must consider when we think about taking over is that we all die at some time.
Sometimes organisms die at a rate higher than the rate at which new life is generated. In these cases
the total number of organisms living at a given time actually decreases. We have to compare the
growth rate with the death rate to see if the population is growing, shrinking or staying about the
same.

There are many reasons why organisms die. One reason is senescence, that is, old age. Many
cells reach a certain age and simply stop maintaining themselves. They get old, and they die from
poor upkeep. Another reason for death is starvation. Many cells simply can’t get the nutrition they
need, so they can’t maintain themselves properly. As we know, life exists at a high potential energy;
keeping us up there costs a lot of energy. If we can’t obtain enough fuel molecules to supply that
energy, then we will return to our ground state—our molecules will become disorganized or “de-
grade.”

Another reason organisms die is from predation. That is, they are eaten by other organisms. This
happens a lot with bacteria. If a bunch of them grow close together, ciliate organisms (microzoa that
love to eat bacteria) notice, and whammy—they start a feast. Before you know it you have a lot of fat,
silly ciliates and we’re back to just a few bacteria. The ciliates will graze on bacteria until the bacte-
rial numbers are too low for the ciliates to be interested in hanging around; then the ciliates will go
away until the numbers come back up.
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