A key consideration of ecology 1s
that living organisms affect other
organisms. All the living organisms
that inhabit an environment are
called biotic factors (by AHT ihk).
Ecologists invesugate how biotic fac-
tors affect different species. To help
them understand the interactions of
the biotic and abiotic parts of the
world, ecologists have organized the

living world into levels.

Science Reporter Levels of Organization
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DCanyouexplain complex ¢ |Ogy
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levels, s shown in Figure 2.4, They
study individual organisms, interac-
tions among organisms of the same
species, and interactions among

organisms of different species.
Ecologists also study how abiotic fac-
tors affect groups of interacting

species.
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Figure 2.5

These marsh
marigolds represent
a population of
organisms. What
characteristics are
shared by this group
of flowers that make
them a population?

Figure 2.6

Adult frogs and their
young have different
food requirements,
This fimits competition
for food resources for

the species

Interactions within populations

The marsh marigolds shown in
Figure 2.5 form a population. A
population is a group of organisms of
one species that interbreed and live
in the same place at the same time.

Members of the same population
may compete with each other for
food, water, or ather resources, Com-
petition oceurs only if resources are
in short supply. How organisms in a
population share the resources of
their environment determines how
far apart organisms live and how
large the populations become.

Some species have adaptations that
reduce competition within a popula-

() Eqgs thatadultfogs ay inthe
water hatch into tadpoles. Tadpoles
have gills, live in water, and eat
algae and small aquatic creatures.

() Adult rogs v both on land and
in the water, They breathe air
and eat insects such as dragon-
flies, grasshoppers, and beetles.
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tion. An example is the life cycle of a
frog, shown in Figure 2.6, The juve-
nile stage of the frog, called the tad-
pole, not only looks very different
from the adult but also has com-
pletely different food requirements
Many species of insects, including
dragonflies and moths, also produce
juveniles that differ from the adultin
body form and food requirements.

Individuals interact within
communities

No species lives independently of
other species. Just as a population is
made up of individuals, a community
is made up of several populations, A
community is 4 collection of inter-
acting populations. An example of 4
community is shown in Figure 2.7

A change in one population ina
community will cause changes in the
other populations. Some of these
changes can be minor, such as when 1
small increase in the number of indi-
viduals of one population causes 4
small decrease in the size of another
population.

For example, if the population of
mouse-cating hawks increases
slightly, the population of mice will
a5 4 result, decrease slightly. Other
changes might be more extreme, s
when the size of one population




grows 0 large it begins affecting the
food supply for another species in the

community.

Interactions among living
things and abiotic factors
form ecosystems

[n 4 healthy forest community,
mteractions amang populations might
include birds eating insects, squirrels
tating nuts from trees, mushrooms
growing from decaying leaves or bark,
and raccoons fishing in a stream, In
addition to population interactions,
ecologists also study interactions

among populations and their physical  include forests, meadows, and desert  Figure 2.7
surroundings in ecosystems. An  scrub. Aquatic ecosystems occur in  Beech and maple rees
ccosystem is made p of the interac-  both fresh- and saltwater, Freshwater ~ dominate thisforet
tons among the populations in a com-  ecosystems include ponds, lakes, and ﬁmm mr;f‘m,
munity and the community’s physical ~ streams. Saltwater ecosystems, also mape fores, Beech-
sumoundings, o abiotic factors. called marine ecosystems, make up  mapleforests are
There are three major kinds of  approximately 75 percent of Earth’s  found in the eastern
wosystems. Terrestrial ecosystems  surface. Figure 2.8 shows a marine ~ United States Europe,
and northeast China,

are those located on land, Examples

and a freshwater ecosystem,

Figure .8

There may be hundreds of populations interactingin a

pond o tide pool. How do you think the abiotic factors 0 Organisms living in tide pools must survive

Inthese environments affect the biotic factors? dramatic changes in abiotic factors. When
the tide is high, ocean waves replenish the

water in the pool. When the tide is low,
water In the pool evaporates,

onngmﬂhsﬂva near moist meadows
and ponds, They feed on small insects they
atch while flying. Dragonflies lay their eggs
in the pond or on pond plants,




Figure 2.9

This series of photographs shows

how a habitat can be seen as a co-
lection of several niches. As you can
see, each species uses the available
resources in a different way,

Q) Awom obtains nourshment 88
fromthe organic material t et Mot
s it burrows through the soil \

0 A centipede Is a predator
that captures and eats
beetles and other

animals.
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Organisms in
Ecosystems

A prairie dog living in a grassland
makes its home in burrows it digs
underground. Some species of birds
make their homes in the trees of a
beech-maple forest. In these forests,
they find food, avoid enemies, and
reproduce, The grassland and beech-
maple forests are examples of habi-
tats. A habitat (FAB uh tat) is the
place where an organism lives out its
life. Organisms of different species
use 4 variety of strategies to live and
reproduce in their habitats. Habitats
can change, and even disappear, from
an area. Examples of how habitats

change due to both natural and
human causes are presented in Bilogy
and Socety at che end of this chaprer,

Niche

Although several species may share
a habita, the food, shelter, and other
essential resources of that habitat are
often used in different ways, For
example, if you turn over 3 log like
the one shown in Figure 2.9, you
will find millipedes, centipedes,
insects, and worms living there. At
first, it looks like this community of
animals is competing for food
because they alllive in the same habi-
tat. But close inspection reveals that
each feeds in different ways, on
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Figure 2.10

symbiotic relationship.

Figure 2.1
Spanish moss grows
on and hangs from
the limbs of trees but
does not obtain any
nutrients or cause any
harm to the trees.

Red-breasted geese (a) and peregrine
fakcons (b) both nest in the Siberian arctic
in the spring. They share a

kill and eat other animals, The ani-
mals that predators eat are called
prey. Predator-prey relationships
such as the one between lions and
wildebeests involve a fight for sur-
vival, Use the BioLab at the end of
this chapter to more closely examine
a predator-prey relationship. But
there are other relationships among
organisms that help maintain survival
in many species. The relationship in

which there is 4 close and permanent
association among organisms of dif-
ferent species 1s called symbiosis
(sihm by OH sus). Symbiosis means
living together.

Thete are several kinds of symbio-
sis. A symhiotic relationship between
the peregriné falcon and red-breasted
goose has evolved in the cold arctic
region of Siberia in Russia, as shown
in Figure 2.10. Normally, the pere-
grine falcon preys upon the red-
breasted goose, but the falcon hunts
away from its nesting area. During
the nesting season, the faleon fiercely
defends its territory from predators,
The geese take advantage of this,
choosing nesting areas close to those
of the falcons, and are thereby pro-
tected from predators. The geese
benefit from the relationship, and the
falcon is neither benefited nor
harmed, This is called 2 commensal
relationship. Commensalism (kuh
MEN suh lihz um) is a symbiotic rels-
tionship in which one species benefits
and the other species is neither
harmed nor benefited,

Commensal relationships also
oceur among plant species. Spanish
moss, a kind of flowering plant that
grows on the branch of a tree, is
shown in Figure 2.11. Orchids,
ferns, mosses, and other plants some-
times grow on the branches of larger
plants, The larger plants are not
harmed, but the smaller plants bene-
fit from the additional habitat.

Sometimes, two species of organ-
isms benefit from living in close asso-
ciation. A symbiatic relationship in
which both species benefit is called
mutualism (MYEW chub lihz um).
Ants and acacia trees living in the sub-
tropical regions of the world illustrate
mutualism, as shown in Figure 2.12,
"The ants protect the tree by anacking
any animal that tries to feed on it
The tree provides nectar and a home




for the ants. In an experiment, ecolo-
gists removed the ants from some aca-
cia trees. Results showed that the
trees with ants grew faster and sur-
wived longer than trees without ants,
Sometimes, one organism harms
another. Have you ever owned a dog
of cat that was attacked by ticks or
fleas? Ticks and fleas, shown in
Figure 2.13, are examples of para-
sites. A symbiotic relationship in
which one organism denives benefit
at the expense of the other is called
parasitism (PER uh suh tihz um).
Parasites have evolved in such a way
that they harm, but usually do not
kill, the host. If the host dies, the
parasite also will die unless it can
quickly find another host. Some par-
asite, such as tapeworms and round-
worms, Iive inside other organisms,

Understanding Main Ideas

1. List several different biotic and abiotic factors
in an ecosystem.

2. Compare and contrast populations and
communities.

3. Give examples that would demonstrate the dif-
ferences between the terms niche and habitat.

4, Aleat-eating caterpillar tums into a nectar-
eating butterfly. How is this feeding behavior
an advantage for this species?

5. Clownfish are small, tropical marine fish

Figure 2.12

These ants and acacia trees both benefit from iving in close
association. This mutualistic relationship is so strong that in
nature the trees and ants are never found apart.

Section Assessment

usually found swimiming among the stinging
tentacles of sea anemones. What type of symbi-
otic relationship do these animals have if the
clownfish are protected by the sea anemone,
but the anemone doas not benefit from the
downfish?

b S REven

6. Designing an Experiment Design an experi
ment to test the hypothesis that clownfish and
séa anemones have a mutualistc relationship.
For more help, refer to Practicing Scientific
Methods in the Skill Handbook.
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