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Have you ever wondered why in a dense forest there are never small tress? Or why fish have 
hundreds of babies when only a few actually live? Why do seeds have to be evenly placed in a 
pot? The answer to all of these questions is that resources, such as food, shelter, and space, 
are limited. For example, food cannot just appear when an organism needs it. Food must be 
used sparingly, because if it ever runs out, there would be serious consequences. Organisms 
that share the same resource would all be affected. 

Intraspecific and Interspecific Interactions 
Organisms constantly interact with other organisms. 
Intraspecific interactions occur between individuals of the 
same species. Interspecific interactions occur between 
individuals of different species. Some interactions benefit 
both individuals involved, whereas others benefit one 
individual to the detriment of the other. The interactions 
among organisms largely define the properties of 
populations, communities, and ecosystems. 
 
What Influences Ecosystem Interactions? 
Populations respond to factors in the biotic and abiotic 
environment that limit their size and growth. A limiting factor 
is anything that constrains a population’s growth. Examples 
of a limiting factors include space, nutrients, predators, 
water, sunlight, and pathogens. 
 
Limiting factors affect many aspects of a population, 
including: 
 
•  Demographics (birth and death rates, sex ratios, age 

distributions, etc.) 
•  Migration 
•  Dispersal patterns 
•  Intraspecific and interspecific interactions 
 
A population’s size, current and potential rates of growth, 
and diversity are important factors that influence the ability of 
the population of organisms to respond to limiting factors. 
Diverse populations are better able to respond to external 
factors than homogeneous populations because they are 
more likely to contain individuals with traits that compensate 
for or take advantage of different external conditions. 
 

limiting factor:  
an environmental factor that 

limits population growth 

Interspecific: 
 activity occurring between 
two or more species, such 
as predation, parasitism, 

and herbivory 

Species interactions occur 
everywhere around us. 

intraspecific:  
activity occurring  
within a species 
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What Kinds of Interactions Occur? 
 

Commensalism: Commensalism is when one organism benefits, 
while the other is unaffected. Some birds prey upon insects that, as 
a result of being stirred by a mammal, fly into the air. Seagulls have 
similar commensal interactions with humans and other aquatic 
predators. A tree provides a habitat for the smaller plants, and the 
smaller plants have no effect on the tree. Animals, including 
humans, are typically covered with commensal bacteria. The 
bacteria inhabit the skin and hair of the animals and may consume 
the remains of dead cells or other matter that is deposited there. 

Mutualism: Mutualism is a long-lasting interaction that benefits 
both organisms. Animals have mutualistic interactions with the 
microorganisms in their digestive tracts. Reef-building corals are 
small animals that have symbiotic relationships with single-celled 
algae. The corals build a hard protective skeleton in which algae 
live; the algae in turn provide energy to the corals via 
photosynthesis. Rhizobia bacteria live inside nodules in the roots of 
legumes (bean plants), which provide energy to the rhizobia; the 
rhizobia in turn provide the plants with fixed nitrogen. 

Symbiosis: Symbiosis is a long-lasting, close interaction between different species. The term 
symbiosis is reserved for interactions that do not harm the organisms involved.  
 
Obligate symbiosis: At least one of the organisms involved cannot live without the symbiotic 
interaction, such as algae and the fungi in lichen. 
 
Facultative symbiosis: The organisms involved can survive without the interaction, such as 
smaller fish cleaning larger fish. 
 
Endosymbiosis: One organism living inside another exemplifies endosymbiosis. The larger 
organism is a host and the organism that lives inside the host is called an endosymbiont. 
Endosymbiotic interactions are facultative at first and can develop into obligate interactions over 
time. In obligate symbiotic interactions, one or more of the organisms loses the ability to 
perform certain functions and comes to depend on their symbiotic partners to perform the lost 
functions. 



3 

I n t e r d e p e n d e n t  R e l a t i o n s h i p s   
I n  E c o s y s t e m s  

What Kinds of Interactions Occur? 
 

Competition: Competition is an interaction between organisms that are 
attempting to obtain the same resource. Organisms compete for 
everything, including space, food, water, mates, and anything else that 
increases their chances for survival and reproductive success. The 
strength of competition, which is how much the interaction affects the 
survival and reproductive success of the organisms involved, is directly 
related to the scarcity of the resource. When resources are abundant, 
organisms can obtain resources without competing for them. When 
resources are scarce, however, organisms must compete with other 
organisms to obtain them. 

Predation: In predation, the organism that benefits from the interaction 
is called the predator, and the organism that is consumed is the prey. 
Prey can benefit indirectly from predation, which limits the size of the 
prey population and eliminates weak or sick individuals, thereby 
decreasing intraspecific competition. Like competition, predation drives 
adaptation. Any genetic advantage that makes it easier for a predator to 
consume a prey, or makes a prey more likely to evade a predator, 
increases the likelihood that an individual carrying the advantage will 
successfully reproduce and pass the advantage on to its offspring. 

Parasitism: In parasitism, the organism that benefits directly from the 
interaction is called a parasite or pathogen, and the organism that is 
consumed is called a host. Parasites and pathogens may or may not kill their 
hosts by interacting with them. The number of parasites or pathogens per 
host individual is generally larger than the number of predators that consume 
a single prey individual. Additionally, predators generally do not inhabit their 
prey, whereas parasites and pathogens live on or inside their hosts. Hosts 
and parasites can engage in adaptive arms races, where an adaptation in 
one organism results in a counteradaptation in the other organism. 
 

Herbivory: Herbivory is an interaction in which an animal obtains resources 
by consuming a plant. Herbivory is similar to predation, in that herbivores 
help control the population sizes of plants and thus reduce competition within 
and among plant species. Herbivory can contribute to ecosystem diversity by 
preventing a single plant species from becoming too abundant. Plants adapt 
to herbivores by creating defenses, such as foul-tasting chemicals and tough 
leaves, and by producing seeds that can survive transit through the 
herbivore’s digestive tract. Some plants produce structures like flowers or 
berries to attract herbivores so that the herbivores will transport their seeds 
or pollen to different locations. 
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Carrying Capacity 
Every population has a carrying capacity in its environment. The carrying capacity is the 
maximum number of individuals (population size) that the environment can support. If a 
population reaches its carrying capacity, then it must either increase its carrying capacity or 
stop growing. A population can increase its carrying capacity by expanding into new niches or 
becoming better at exploiting its current niche.  

Ecosystems also have a carrying 
capacity, which is determined by factors 
like the availability of living and nonliving 
resources, as well as challenges such 
as predation, competition, and disease. 
Were it not for the finite amount of 
environments and resources, organisms 
would have the capacity to produce 
populations of great size. This 
fundamental tension affects the 
abundance (number of individuals) of 
species in any given ecosystem. 

Logistic Growth: When a population is just beginning 
to grow, and resources are not limited, there will be a 
quick increase in population size. Growth will continue 
to occur over time until the population has used up too 
many resources or reached its carrying capacity. This is 
known as logistic growth. Resources that were once 
plentiful are now in demand, and competition for food, 
shelter, mates, and other resources will increase as the 
population continues to grow. The limited resources and 
increasing competition cause the growth rate to slow 
down. 

Exponential Growth: 
Exponential growth starts slow 
but speeds up very quickly. 
This growth rate occurs when 
there are unlimited resources, 
high reproductive rates, and 
very low competition for space 
and shelter. 
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There really is a “Circle of Life”! Everything depends on everything else. Populations are linked 
through their interactions. For example, predators consume herbivores, and herbivores 
consume plants. A cycle of abundant herbivores increases the predator population, which 
eventually decreases the number of herbivores. The result is a decline in predators and an 
increase in herbivores, which begins the cycle anew.  

As our population continues to exponentially grow, we are using more and more resources to 
sustain our lives. We are eating other species, poisoning them with our emissions, and 
crowding them out of space. Can you think of a species we, as humans, are directly threatening 
into extinction? What can we do about this? 

Not only does this cycle include us, but 
because of our impact on it, we play a huge 
role in how all other organisms live on our 
shared planet. What a great responsibility 
we have!  
 

When plants are numerous, herbivores increase 
in number, reducing the plant population, but 
increasing the carnivore (predator) population. 
This in turn causes the number of herbivores and 
carnivores to decline. The plant population 
eventually recovers, starting a new cycle.  

Career Corner: Ecologist 
Ecologists are people who are concerned with species protection, 
sustainability, and population growth. They learn what natural 
resources exist and how species can better use them, and they do 
so by studying trends in the environment, population density, and 
the biodiversity found in ecosystems. 
 
Many conservation biologists work in zoos and nature centers, but 
mostly in the field where the species they are researching live. 
They watch how organisms interact and influence one another. 
 
If you love animals and/or care deeply for the sustainability of our 
planet and its resources, conservation biology might be a career 
for you! 
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What Do You Know? 
Can you identify the type of relationship that exists in these examples? Draw a line between 
each relationship scenario and its matching species interaction.  

Pseudoscorpions are scorpionlike 
insects that usually grow to less than one 
centimeter in length and do not have 
stingers. These organisms hide 
themselves under the wings of larger 
beetles for protection and transportation. 
The beetles do not notice these 
scorpions because of their small size.  

Termites rely on intestinal flagellates 
(e.g. Pyrsonympha spp. and 
Trichonympha spp.). To chemically digest 
the cellulose from the wood, the 
flagellates chew into sugars. These 
flagellates reside safely in the hindgut of 
termites.   

The ocean sunfish (Mola mola) has tiny 
flatworms and roundworms on the 
outside and inside of its body that ingest 
and feed upon it.  

Archerfish spray a stream of water at 
low-lying branches to knock off small 
insects. The fish can then eat the insects. 

Two different species live in the same 
habitat with only one water source.  

Predation 

Commensalism 

Parasitism 

Mutualism 

Competition 

Relationship Scenario Species Interaction 
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We live on a beautiful planet and are lucky to have such great diversity to enjoy and explore. 
However, this natural beauty has its limits. As responsible Earth stewards we should take care 
of these resources to ensure continual beauty for our generation and the next. Continuing to 
learn about the natural resources our Earth offers will help us to find solutions to our current 
problems, including CO2 emissions and pollution. We can also use this knowledge to improve 
what we have, such as learning how to access energy from wind and water instead of fossil 
fuels. 
 
Here are some great reasons to explain to your child why it is important to save energy and 
conserve our resources. 
 
Why Conserve? 
•  Energy is not free; there is a cost to most energy sources.  
•  We can minimize air pollution, which causes diseases like asthma. 
•  Help protect the ozone layer in the atmosphere, which protect us from ultraviolet rays. 
•  Increased rates of nonrenewable resources have a direct effect on climate change, which 

causes droughts, storms, and floods. 
 
Can you think of anymore? 
 
We Know WHY, but What About HOW? 
All organisms interact with and influence each other. Therefore, we 
can have a positive impact on the organisms around us and the 
ecosystems in which they live. Go over some ideas on how you 
can make changes in your home to help conserve resources that 
will allow your ecosystem to stay diverse and stable. Below are a 
few ideas to get you started. 

IN YOUR YARD 
•  Start a compost pile 
•  Pull weeds instead of using pesticides 
•  Plant shrubs around the house to help 

insulate against the cold 

IN YOUR HOME 
•  Start a sorting recycling area in 

your garage 
•  Make sure to not leave water 

running 
•  Use reusable dishes 


