Reading Preview

Key Concepts

» What characteristics do all Iving
thinegs shara?

* Where da llving things come
from?

» What do Iving things need to
sunhve?

Key Terms

» grganism * cell = unlcellular
* multicellular = stimulus

» rasponse = davelopment

= spontanecus generation

» gutotroph = heterotroph

* homeastasls

} Target Reading Skill
Using Prior Knowledge Look at
the saction headings and visuals to
seawhat this section Is about. Then
write what you already know
about IMng things in a graphic

organizer like the one below. As
you read, write what you learn.

What You Know
1. Lving things grow.

s It Living or Nonliving?

1. Your teacher will give you and a
partner a wind-up toy. -

2. One of you will look for evidence /7= -ty
that the toy is alive and the other Sl
will lock for evidence that the toy is not alive.

3. Observe the toy. List the evidence that supports your
position about whether or not the toy is alive.

4. Share your lists with your classmates.

Think It COver

Forming Operational Definitions Based onwhat you just
learmed, create a list of characternistics that living things share.

[f you were asked to name some living things, or organisms,
you might name yourself, a pet, and maybe some insects or
plants. You would probably not mention a moss growing in a
shady spot, the mildew on bathroom tiles, or the slime molds
that oozed across lawns. But all of these things are organisms.

The Characteristics of Living Things
Living things share important characteristics. All living things
have a cellular organization, contain similar chemicals, use
encrgy, respond to their surroundings, grow and develop,
and reproduce.

Cellular Organization All organisms are made of small
building blocks called cells. A cell is the basic unit of structure
and function in an organism. Cells are so small that you need a
microscope to see them.

Crganisms may be composed of only one cell or of many
cells. Unicellular, or single-celled organisms, include bacteria
(bak TiHR ee uh), the most numerous organisms on Earth.
Multicellular organisms are composed of many cells that are
specialized to do certain tasks. For example, you are made of
trillions of cells. Specialized cells in your body, such as muscle
and nerve cells, work together to keep you alive.



The Chemicals of Life The cells of all living things are com-
posed of chemicals. The most abundant chemical in cells is
water. Other chemicals, called carbohydrates (kahr boh Hy
drayts), are a cell’s main energy source. Two other chemicals,
proteins (PrROH teenz) and lipids, are the building materials of
cells. Nucleic (noo xiee ik} acids are the genetic material—the
chemical instructions that direct the cell’s activities.

Energy Use The cells of organisms use energy to do what
living things must do, such as repairing injured parts. An
organism’s cells are always hard at work. For example, as you
read this paragraph, your eye and brain cells are at work. Your
blood cells are busy moving chemicals around your body.

Response to Surroundings Have you noticed that plant
stems bend toward the light? Plants and all other organisms
react to changes in their environment. A change in an organ-
ism’s surroundings that causes the organism to react is called a
stimulus (plural stimuli). Stimuli include changes in tempera-
ture, light, sound, and other factors. An organism reacts to a
stimulus with a response—an action or change in behavior.
For example, has the sound of a car horn ever startled you?
The sound was a stimulus that caused your response.

Growth and Development Living things also grow and
develop. Growth is the process of becoming larger.
Development is the process of change that occurs during an
organism’s life to produce a more complex organism.

Reproduction Another characteristic of organisms is the
ability to reproduce, or produce offspring that are similar to
the parents. For example, robins lay eggs that develop into
young robins that closely resemble their parents.

FiGure 1

Cellular Organization
Like all lving things, the frog Is made
of cells. Most cells are so small that
you need a microscope to see them.

1. Have a partner clap his or
her hands together about
10 centimeters in front of
your face. Describe how
you react.

2. Look at one of your eyes in
a mirror. Cover the eye
with your hand for a
minute. While looking in
the mirror, remove your
hand. Observe how the
size of your pupil changes.

3. Bring a slice of lemon close
to your nose and mouth.
Describe what happens.

Classifying For each action

performed, name the

stimulus and the response.




FiGure 2 Uncovered jar Covered Jar

Redi's Experiment = (@ Redi placed meat In two
Francesco Redi designed one of J’_ '. p TR 6 Identical Jars. He left one
the first controlled experiments. In jar uncovered. He covered
his experiment, Red! showed that the other jar with a cloth
flies do not spontaneously arise that let In air.
from decaying meat. RNl -
Controlling Varlables What is the el Ve e
manlgulatetg variable in this . ) ; ' " € After a few days, Redi saw
g acmacnn B o ol maggots {young flies) on
; ey S0d the decaying meat In the
' open Jar. There were no
maggots on the meat In
- the covered |ar.
- I, ‘! S
‘ €) Redi reasoned that flies had
laid eggs on the meat In the
. open Jar. The eggs hatched
) ) 2 Into maggots. Bacause flies
1 could not lay eggs on the
» meat In the covered |ar, there
were no maggots there. Redi
PR concluded that decaying meat
. - -, did not produce maggots.
- A w
Go $nline
active art
For: Redrs and Pasteur's Eperimenss | | LIT@ Comes From Life
Sy Today, when le see moths fly out of a closet or weeds pok-
Visit: PHSchoal com e PR s Y po
Web Code: cap-1011 ing out of cracks in the sidewalk, they know that these organ-
\. /| isms are the result of reproduction. Living things arise from

living things through reproduction. However, four hundred
years ago, people believed that life could appear from nonliving
material. For example, they thought that flies could arise from
rotting meat. The mistaken idea that living things can arise from
nonliving sources is called spontancous generation. It took
hundreds of years of experiments to convince people that
spontaneous generation does not occur.

Redi's Experiment In the 1600s, an [talian doctor named
Francesco Redi helped to disprove spontaneous generation.
Redi designed a controlled experiment to show that flies do not
arise from decaying meat. Recall that in a controlled experi-
ment, a scientist carries out two tests that are identical in every
respect except for one factor. The one factor that a scientist
changes is called the manipulated variable.




Baolled broth Unbolled broth i) Pasteur put clear broth Into two Ficuege 3

flasks with curved necks. The necks Pasteur's
would let in oxygen but kesp out
| | bacteria from the air. Pasteur bolled Ex) ImEFt
the broth In one flask to kill any Louls Pastewr’s carefully
A A bacterla In the broth. He did not iﬁﬂgﬁﬁgﬁi‘lmt
boll the broth In the other flask. bacterla arise only from
y , axlsting bacteria.
¥} In a few days, the unboiled
"’ "‘ broth became cloudy, showing

that new bacterla were growing.
. The bolled broth remained clear.
! Pastawr concluded that bactera
do not spontaneously arise from
A \ the broth. Mew bacterla

w appeared only when Iving
bactarla were already presant.

. Later, Pasteur took the flask with the
| broth that had remalned clear and
broke its curved neck. Bacterla from the
% air could now enter the flask. In a few
LR days, the broth became doudy. This
> w aevidence confirmed that new bacterla
arlse only from existing bacterla.

In Redi’s experiment, shown in Figure 2, the manipulated
variable was whether or not the jar was covered. Flies were able
to enter the uncovered jar and lay their eggs on the meat inside.
These epps hatched into magpgots, which developed into new
flies. The flies could not enter the covered jar, however. There-
fore, no mageots formed on the meat in the covered jar.
Through his experiment, Redi was able to conclude that rot-
ting meat does not produace flies.

4 Pasteur In his laboratory

Pasteur’s Experiment Even after Redi’s work, many peo-
ple continued to believe that spontaneous generation could
occur. In the mid-1800s, the French chemist Louis Pasteur
desipned some controlled experiments that finally rejected
spontaneocus generation. As shown in Figure 3, he demon-
strated that new bacteria appeared in broth only when they
were produced by existing bacteria. The experiments of Redi
and Pasteur helped to convince people that living things do not
arise from nonliving material.

Hm"':ﬂ;'_,"mm | What Is a controlled experiment?



00 sl Activity 3
- Z0ne 5kl”9 AC'IVI*Y
Designing
Experiments

Your teacher will give you a
slice of potato. Predict what
percentage of the potato’s
mass is water. Then come up
with a plan to test your
prediction. For materials, you
will be given a hair dryer and
a balance. Obtain your
teacher’s approval before
carrying out your plan. How
does your result compare
with your prediction?

Ficure 4

Water, Food, and
Living Space

This enwvironment meets the needs
of the many animals that live
there. Inferring How do plants
meet their needs for food?

The Needs of Living Things

Though it may seem surprising, flies, bacteria, and all other
organisms have the same basic needs as you. All living things
must satisfy their basic needs for water, food, living space,
and stable internal conditions.

Water All living things need water to survive. In fact, most
organisms can live for only a few days without water. Organ-
isms need water to obtain chemicals from their surroundings,
break down food, grow, move substances within their bodies,
and reproduce.

Food Recall that organisms need a source of energy to live.
They use food as their energy source. Organisms differ in the
ways they obtain energy. Some organisms, such as plants, cap-
ture the sun’s energy and use it to make food. Organisms that
make their own food are called autotrophs (Aw toh trohfs).
Auto- means “self” and -froph means “feeder.” Autotrophs use
the food they make to carry out their own life functions.
Organisms that cannot make their own food are called
heterotrophs (HET uh roh trohfs). Hetero- means “other”
Heterotrophs obtain their energy by feeding on others. Some
heterotrophs eat autotrophs and use the energy in the
autotroph’s stored food. Other heterotrophs consume het-
erotrophs that eat autotrophs. Therefore, a heterotroph’s
energy source is also the sun—but in an indirect way. Animals,
mushrooms, and slime molds are examples of heterotrophs.

E.".';;“.,t';;,,,, | Why are plants called autotrophs?

The porcupine, a heterotroph,
feeds on green plants.




Analyzing Data YR T

Frogs and Ra_infal_l Rainfall and Number of Frogs
Frogs need a moist environment, such as a pond, to

survive. For five years, a scientist counted the frogs
in 2 pond. The scientist also measured the spring
rainfall.

1. Reading Graphs What data are plotted on the
hornizontal axis? What units were used?

2. Interpreting Data What was the greatest
number of frogs that the scientist recorded?

How much rain feli that spring? 1 ———
3. Making Generalizations What is the relationship ) Spnnsg Raln(;all pe:r Yealro(cm)zs
between the number of frogs and the amount of |
spring rain? What do you know about living
things that might help explain that relationship?

Frogsin the Pond

Living Space All organisms need a place to live—a place to |
get food and water and find shelter. Whether an organism lives
in the freezing Antarctic or the scorching desert, its surround-
ings must provide what it needs to survive.

Because there is a limited amount of space on Earth, some
organisms must compete for space. Trees in a forest, for exam-
ple, compete with other trees for sunlight above ground. Below
ground, their roots compete for water and minerals.

The stream fulfills the
h moose’s need for water.

.~

'



Stable Internal Conditions Organisms must be able to
keep the conditions inside their bodies stable, even when con-
ditions in their surroundings change significantly. For exam-
ple, your body temperature stays steady despite changes in the
air temperature. The maintenance of stable internal conditions
is called homeostasis {hoh mee oh sTAY 5i5).

Homeostasis keeps internal conditions just right for cells to
function. Think about your need for water after a hard workout.
When water levels in your body decrease, chemicals in your body
send signals to your brain, cansing you to feel thirsty.

OCrther organisms have different mechanisms for maintain-

FIGURE 5 ing homeostasis. Consider barnacles, which as adults are
Homeostasks ~ - - - .

Swisating helps your body main- attached to rocks at the edge of the ocean. At high tide, they are
taln a steady body temperatura. covered by water. At low tide, however, the watery surround-

Your body produces sweat during | ings disappear, and barnacles are exposed to hours of sun and
periods of strenuious activity. As wind. Without a way to keep water in their cells, they would

th at tes, it cool ) :
bj;",'j;mefmwa = EOERYS 1 die, Fortunately, a barmacle can close up its hard outer plates,

trapping some water inside. In this way, a barnacle can keep its
body moist until the next high tide.

g:ﬂ;;';'mm | What Is homeostasks?

section '] Assessment

:IJ Target Reading 5kill Using Prior Knowledge 3. a. ldentifying What four things do all
Review your graphic organizer and revise it based organisms need to survive?

on what you just learned in the section. b. Describing Which need is a fox meeting by
— feeding on berries?
Reviewing Key Concapts
_ g_ y _ _ . . Applying Concepts The arctic fox has thick,
1. a. Reviewing List the six characteristics of dense fur in the winter and muoch shorter far
living things.

_ S _ in the summer. How does this help the fox
b. Infarring A l:-lr-:llilttmg in a tree flie= away as maintain homeostasis?
you walk by, Which of the life characteristics
explains the bird’s behavior?
. Applying Concepts Explain why the tree,

which does not move away, is also con- nﬁhéw
sidered a living thing. e

2. a. Defining ‘What was meant by the idea of Observing Life ‘With a family member,
SPOMEIRE0Ns PEMETaliont obsarve a living thing, such as a family pet, a

b. Explaining Why is this idea incorrect? houseplant, or a bird outside your window.

. Summarizing How did Pasteur’s Record your cbservations as you study the
experiment help show that spontaneous organism. Prepare a chart that shows how the
generation does not ocour? organism meets the four needs of lving

thimgs discussed in this section.




