Ecology 2014
Everything Is Connected

Ecology is the study of the interactions of organisms with one another and with their environment.
The Two Parts of an Environment
All of the organisms that live together and interact with one another make up the biotic part of the environment. The abiotic part of the environment consists of the nonliving factors, such as water, soil, light, and temperature. 
Organization in the Environment
However, the environment can be arranged into different levels. The first level is made of an individual organism. The second level is larger and is made of similar organisms, which form a population. The third level is made of different populations, which form a community. The fourth level is made of a community and its abiotic environment, which form an ecosystem. The fifth and final level contains all ecosystems, which form the biosphere.
Populations
A salt marsh, is a coastal area where grass like plants grow. Within the salt marsh are animals. Each animal is a part of a population, or a group of individuals of the same species that live together.
Communities
A community consists of all of the populations of species that live and interact in an area.

Ecosystems
An ecosystem is made up of a community of organisms and the abiotic environment of the community.
The Biosphere
The biosphere is the part of Earth where life exists. It extends from the deepest parts of the ocean to high in the air where plant spores drift.
The Energy Connection

Producers
Organisms that use sunlight directly to make food are called producers. They do this by using a process called photosynthesis. Most producers are plants, but algae and some bacteria are also producers. 

Consumers
Organisms that eat other organisms are called consumers. They cannot use the sun’s energy to make food like producers can.
 A consumer that eats only plants is called a herbivore. 

Herbivores found in the prairie include grasshoppers, prairie dogs, and bison. 

A carnivore is a consumer that eats animals. Carnivores in the prairie include coyotes, hawks, badgers, and owls.

 Consumers known as omnivores eat both plants and animals. The grasshopper mouse is an example of an omnivore. It eats insects, lizards, and grass seeds.
Scavengers are omnivores that eat dead plants and animals. The turkey vulture is a scavenger in the prairie. 

Decomposers
Organisms that get energy by breaking down dead organisms are called decomposers. Bacteria and fungi are decomposers.

Food Chains and Food Webs
A food chain is a diagram that shows how energy in food flows from one organism to another. Because few organisms eat just one kind of food, simple food chains are rare.
The energy connections in nature are more accurately shown by a food web than by a food chain.

A food web is a diagram that shows the feeding relationships between organisms in an ecosystem.
Energy Pyramids
The energy at each level of the food chain can be seen in an energy pyramid.

An energy pyramid is a diagram that shows an ecosystem’s loss of energy.
Types of Interactions

Interactions with the Environment
An organism, such as a frog, interacts with biotic and abiotic factors in its environment that can control the size of its population.

Limiting Factors
Populations cannot grow without stopping, because the environment contains a limited amount of food, water, living space, and other resources. 

A resource that is so scarce that it limits the size of a population is called a limiting factor.  
Carrying Capacity
The largest population that an environment can support is known as the carrying capacity.

 When a population grows larger than its carrying capacity, limiting factors in the environment cause individuals to die off or leave.

Interactions Between Organisms
Competition
When two or more individuals or populations try to use the same resource, such as food, water, shelter, space, or sunlight, it is called competition. 

Competition happens between individuals within a population. 
Competition also happens between populations. 

Predators and Prey
Many interactions between species consist of one organism eating another. The organism that is eaten is called the prey. 
The organism that eats the prey is called the predator. When a bird eats a worm, the worm is prey and the bird is the predator.
Predator Adaptations
To survive, predators must be able to catch their prey. Predators have a wide variety of methods and abilities for doing so.

Prey Adaptations
Prey have their own methods and abilities to keep from being eaten.

Prey are able to run away, stay in groups, or camouflage themselves.

Some prey are poisonous. 

They may advertise their poison with bright colors to warn predators to stay away. Predators quickly learn to recognize its warning coloration.

Camouflage
One way animals avoid being eaten is by being hard to see. 

Defensive Chemicals
The spines of a porcupine clearly signal trouble to a potential predator, but other defenses may not be as obvious. Some animals defend themselves with chemicals.

Warning Coloration
Predators will avoid any animal that has the colors and patterns they associate with pain, illness, or unpleasant experiences. The most common warning colors are bright shades of red, yellow, orange, black, and white.

Symbiosis
Some species have very close interactions with other species.

 Symbiosis is a close, long-term association between two or more species. The individuals in a symbiotic relationship can benefit from, be unaffected by, or be harmed by the relationship. Often, one species lives in or on the other species.
Mutualism
A symbiotic relationship in which both organisms benefit is called mutualism. For example, you and a species of bacteria that lives in your intestines benefit each other! The bacteria get food from you, and you get vitamins that the bacteria produce.
Commensalism
A symbiotic relationship in which one organism benefits and the other is unaffected is called commensalism. One example of commensalism is the relationship between sharks and smaller fish called remoras.

Parasitism
A symbiotic association in which one organism benefits while the other is harmed is called parasitism. The organism that benefits is called the parasite. The organism that is harmed is called the host. The parasite gets nourishment from its host while the host is weakened. Sometimes, a host dies. Parasites, such as ticks, live outside the host’s body. Other parasites, such as tapeworms, live inside the host’s body.

Coevolution
Relationships between organisms change over time. Interactions can also change the organisms themselves. 

When a long-term change takes place in two species because of their close interactions with one another, the change is called coevolution.
