Chapter

THE NATURE

OF LIFE
When a cougar chases its prey, ii displays the ability to respond to

its environment.

DESCRIBING LIFE
Obfective:
List nine general characteristics that distinguish living
from nonliving things.

The word biology is easy to define. It is the study of living
things. Let us consider what this might mean. Think for a
minute or two about the different kinds of living things you
know by sight. You may want to jot them down under various
headings, such as dglSgqJlg animals, wild animals, ocean life,
insects. Don't forget tlfe plants you know-for example, trees,
wildflowers, garden flowers, house plants, weeds. If you take
the time to do it, you may come up with quite a long listprobably 100 kinds, at least.
Suppose you wanted to find out everything you could about
the living things you know. You might expect it to take quite a
long time. Yet, the living things you know are only a tiny
fraction of all that exist. Biologists have found more than a
million different kinds of life on earth. You may wonder how
you can possibly learn very much about a million different
things in one year of biology.
Actually, you are going to learn a great deal about every one
ofthem by readingjust a few pages ofthis chapter' The reason
is that despite the great diaersitg of life, there is also a great
unitg of life. All living things are alike in many ways. We are
going to begin the study of biology by talking about these
similarities.

Figure 1-1. Temperate Forest in Summer.
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Figure 1-2. Temperate Forest in Winter.
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tion of life.
Each individual living thing is called an organism (or-guhnih-zum). All organisms have the following characteristics'
1. Living things are highly organized and contain many
complex chemical substances.
2. Livingthings are made up of one or more cells, which are
the smallest units that can be said to be alive'
3. Living things use energy'
4. Living things have a.definite form and a limited size'
5. Living things have a limited life span.
6. Living things grow.
7. Living things respond to changes in the environment'
8. Living things reProduce.
9. Groups of living things eooloe, or change over time'
Nonliving objects may show one, or even a few, of these
characteristics, but they never show all of them'
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Borderline Cases
It is a human trait to try to define

and classify the things we
find in the world around us. But the world doesn't seem to be

made to suit our wishes. Our definitions and classifications
lly borderline cases
into another. This is
ife. There are things
"livins" or "nonlir'
ing." One example is the oiruses-objects that can be stored
lik-e chemicals in a bottle, but when inside a living cell can

matter whether we say a seed is living or not' There is a far
more important and, we think, more interesting question:
How does a seed develop into a living plant? You will be
trying to answer tl-ris kind of question in your study of biology'

THE LIFE PROCESSES
Objectives:
1. Name and define eight general processes by which
the life of organisms is maintained'
2. Define the term metabolism.
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Respiration
All the life processes require a constant supply of energy.
Organisms obtain their energy by releasing the chemical energy stored in certain nutrients. The process by which this is
accomplished is called respiration (res-puh-ray-shun).
Respiration involves a complex series of chemical reactions.
In one type of respiration, sugar is broken down to produce
water and carbon dioxide. This is called aerobic (er-roh-bik)
respiration because it requires oxygen from the air. Some
sirnple organisms carry on anaerobic (an-uh-roh-bik) respiration, which does not require oxygen.
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Biological photographers

use

cameras and other photographic

equipment to provide illustrations for scientific oublications

and research reports. The prints
and slides they take of biological
specimens are used for teaching
purposes also, as in this text. Phoof biological materials
range from prints made of specimens through an electron microscope to shots of groups of plants
or large animals. Thus, biological

tographs

photographers work with a variety of equipment and in many different environments, from the
laboratory to outdoor settings of
all kinds. An important specialty
in the field is photomicrography,

in which

black-and-white and
color slides and prints are made
of specimens through a light microscoDe.

The training required for biological photography usually includes post-high-school educa-

tion, for in this f ield success
depends on more than being

jusi a competent photographer.
Some knowledge of biological

science also is required. Numer-

ous 4-year colleges and junior
colleges offer photographic train-

ing that can be taken simultaneously with courses in the biological and other sciences.

Synthesis and Assimilation
Organisms are able to combine simple substances chemically to form more complex substances. This process is called
synthesis (sin-thuh-sis). The substances used in synthesis are
generally products of the digestion of complex food materials.
One of the resr-rlts of synthesis is to produce materials that
can become part of the structure of an organism. In this way,
the organism can repair or replace worn-ottt parts and can also
grow. The incorporation of materials into the body of the organism is called assimilation (uh-sim-uh-lay-shun).
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Growth

Growth is the process by wl-rich living organisms increase in
size. It is one result of assimilation of nutrients. In one-celled
organisms, growth is simply an increase in the size of the cell.
In organisms made up of many cells, growth is usually the result
of an increase in both the number and size of cells. Growth in
multicellular organisms is accompanied by differentiation, the
process whereby initially similar and unspecialized cells become specialized for specific functions. In animals, growth
generally follows a particular pattern and ends after a certain
period of time. Some plants, on the other hand, continue
growing throughout life.
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Excretion
Every organism produces waste substances that it cannot
use and that may be harmful if allowed to accumulate in the
body. The removal of these wastes is called excretion (ekskree-shun).
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Regulation
Regulation is the process by which an organism maintains a
stable internal environment in a constantly changing external
environment. The condition of a stable internal environment is
called homeostasis (hoh-mee-oh-stay-sis).

In animals, regulation is accomplished primarily by the
nen)ous system, the endocrine (en-duh-krin) sgstem, and the
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Reproduction
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Metabolism
All the chemical reactions occurring within the cells of

an

Chapter Review
SUMMARY

o

o

Biology is the study of living things. There are

more-ihan a million different kinds of living
arth. Although theY varY in manY
ey all show certain basic characterdistinguish them from nonliving
things.
A few things, including viruses and seeds, are
difficult to classify as either living or nonliv-

ing because they show characteristics of both.

o Living things carry on certain activities that

are characteristics of life. These activities in-

clude nutrition, transport, respiration, synthesis and assimilation, growth, excretion,
regulation, and reproduction. Metabolism
includes all the chemical reactions of the life
processes.

