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Reproduction
Allorganisms produce new organisms ke themscives i a process
calle reproduction. Reproduction, unlik other charactristis, s
ot essential to the survvalof a individual orgaism. However,
because no organismlives foreve,reproduction s essenta o the
continuation of a specie. Glass [rogs, as shown i Figure 14, lay
many eggs in their lifetime. However, only a few of the frogs’ off-
spring reach adulthood and successiuly reproduce.

During reproduction, organisms ransmit hereditary informa.  HGUEE 14
sl o theirlsrin, Herediary ormatin s cncoded nalarge | ey sty s,
molecule called dexyribonuciic acid, o DA A short segment of e, ke
DNA that contains the insructions for a single tait of an organism | %2 i rebero1es Howrre,
is called a gene. DNA I like a large lrary. It conains all the | Sma e algng o st s
books—genes—that thecel will ver need for making ll the struc- | guebith o st o e g
tures and chemicals necessary for e pkalyhovea hh oo s

Hereditary information fs transerrd (o offspring during two
Kinds of reproducton. I sexual reprodction, hereditaryinformation
recombines from two organisms i the same species. The resuling
olsping are similar but ot identcal o their parens. For example,

a male frog's sperm can etilize a female’s g and frm  single er.
tlze g cell The fertilze gg then develops o a v rog.

In asexual reprodaction, hereitary information from different
organisms s not combined; thusthe original organism and the new
organism are genetically the same. A bacterium, for example,
reproduces asexually when it spisinto two identicalcels

Change Through Time
Although individual organisms experience many changes during
thelr letime, thelr basic genetic characteristics do not change.
However, populations of livig organisms evolve or chane through
time. The abillty of populations of organisms to change over time is
important for survival in  changing world. This factor is also impor-
tant in explaining the diversity oflifeforms we see on Earth today.

SECTION. L REVIEW.

1. How does biology affecta personsdalye?  CRITICAL THINKING
2. How does bologyaffect society? 8. Applying Information Crystals of sat grow and
3. Name the characeristc share by g things. 3¢ Wghly organized: Why dotbolgitscon
: sider them o be live?

4. Summarize the herarchy of rganizaton found

ncomplex mltcllular rganisms. 9. Analying Models When ascienist dsigns &

space probe t detect fe ona distant planet,

5. Whatare the iferen unctionsof omeastass s s of thgsshoud e
. 10. Making Comparisons Both el and rganisms
6. How doe th growth among fving and nonlv- Lo

s share the characteistcs of e How are cel

7. Why is reproduction an important characterstic

‘and metabolism i living organisms?
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Al living organisms, whether made up of one cell or many cells,

have some degree of organization. A cellis the smallest unit that can Word Roots and Origins
perform allfe's processes. Some organisms, such as bactera, are = i)
madie up of one cell and are called unleellular (00N hSELyoo uh) al
organisms. Other organisms,such as humans or trees,are made up TR

of multiple cels and are called multicellular (VUHL-SEL-yoo-uhr)
organisms. Complex multicelular organisms have the levelof orga-
hization shown in Figure 1.2, In the highest level, the organism Is
‘made up of organ systems,or groups of specialized parts that carry
out a certain function in the organism. For example, an owl's ner-
Vous system Is made up of a brain, sense organs, nerve cells, and
other parts that sense and respond to the owl' surroundings.

‘Organ systems are made up of organs. Organs are structures that
carry out specialzed obs within an organ system. An owls ar is an
organ that allows the ow to hear. All organs are made up o tissues.
Tissues are groups of cells that have similar abiltes and that allow
the organ to function. For example, nervous tissue in the ear allows
the car to detect sound. Tssues are made up of ell. A cell must be
covered by a membrane, contain all genelic information necessary
for repication, and be able to carry out allcel unctions.

‘Within each cell are organelles. Organelles are tiny structures
that carry out functions necessary for the cell to stay alive,
Organelles contain biological molecules, the chemical compounds
that provide physical structure and that bring about movement,
energy use, and other cellular functions. All biological molecules.
are made up of atoms. Atoms are the simplest particle of an ele-
ment that retains all the properties of a certain element.
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Response to Stimuli s
Another characterisic oflf i that an organism can respond to a
stimalus—a physical o chemical change in the internal or external
environment. For example, an owl dilates its pupils to keep the
levelof light entering the eye constant. Organisms must be able to
respond and react to changes in their environment to stay alive
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[CHARACTERISTICS OF LIFE
noune 12

The words e with il abjects, such s abes,rocks plans,
Sy begommimbaatelsl o omabics Whiho e oects are Wi r were o0
T e Gt et Iig? What ane th ceteria fo assging somethin 1o the i
o e e work o the nonhing word? Belogis hve cnablied tha Iving

the figure below: things share seven characteristcs of lie. These characteristics are
—— organization and the presence of one or more cells, response to a
s stimulus (plural, stimuli), homeostasis, metabolism, growth and

development, reproduction, and change through time. M

Organization and Cells

Organization is the high degree of order within an organism's
internal and external parts and in its interactions with the living
world. For example, compare an owl to a rock. The rock has a spe-
cific shape, but that shape is usually irregular. Furthermore, differ-
ent rocks, even rocks of the same type, are likely to have different
shapes and sizes. In contrast, the owl is an amazingly organized
individual, as shown in Figure 1-2. Owls of the same species have
the same body parts arranged in nearly the same way and interact
‘with the environment in the same way.
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(w2) Quick Lab Homeostasis =
Al living things, rom single cell to enire organisms, have mech-

Covening Homeostss | e st sioe s v it s vl conin,
Wiout thee mechanis oiaas can . Fo sranpl. L
e e | i byt g b s
T [l Lol e
‘or dlock with a second hand die. A cell that doesn't get enough water will also shrivel and die.
Lot emsos: oo ) s e, e of 3
s e s e e Yoy ereni
° conditions are constantly changing. Organisms have regulatory
ettt | oo ke enl oo soch st
by Celtar organims sl hav e tan on way o it
o Fowtaun | ing Imporantsopect of el el coironmet For cxampl
‘water in each beaker. Use hot an owl's temperature is maintained at about 40°C (104°F). To
T rabantens | boepacoun capetie. s oot o i oo posioes
m’:ﬂ:‘:"“d‘m body heat. In addition, an owl’s feathers can fluff up in cold
poy-vdrir o we-lher‘ In this way, they trap an insulating layer of air next to.
| e o o o oy e
Tl
‘times the gils move in 1 minute. petabayn
pimturbareli it || g e o s o o s s, s
e | e g o e, e g
Vove the gl o e besker ‘metabolism_ (muh-TAB-uh-iz-uhm). Metabolism is the sum of all
ey ol [ reg okt Mgl
Ay Yo o | st o e kst o st s g s
e s || s me oy e e
erature changes? Why? How do gl during a process called photosynthesis. Some organisms depend
iy fsh aincin homeostass? on obtaining food energy from other organisms. For Instance, an
et b il el i el
oo rpped ey g st oty 1o
o
poesa e g
[ LA
oty
ok Eerr Growth and Development

dson, daingwhih theoiginal el Allliving things grow and increase in size. Some nonliving things,
spis o wo enical ofisping el suich as crystals or icicles, grow by accumlating more of the same
‘material of which they are made. In contrast, the growth of iving
things results from the division and enlargement of cells. Cell
division is the formation of two new cells from an existing cell,as
shown in Figure 1:3. In unicellular organisms, the primary change
that occurs following cell division is cell enlargement. In multi-
cellular life, however, organisms mature through cell division, cell
enlargement, and development

Development Is the process by which an organism becomes a
mature adult. Development Involves celldivision and celldifferen-
tation, or specialization. As a result of development, an adult -
organism is composed of many cells specialized for different func-
thons, such s carrying oxygen In the blood or hearing. I fact, the
human body is composed of trillions of specialized cells, all of
which originated from a single cell, the fertilized egg.





