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Independent vs. Dependent Limiting Factors

The amount of resources is not the only limiting factor that depends on a population’s density. Diseases and parasites can limit a population’s growth once the population reaches a certain number of organisms. The more organisms there are, the faster a disease can spread or a parasite can be transferred to another organism because there are more available hosts that are near each other. Competition for resources—either between the same species or two different species—will also decrease a population’s size. Resources are limited in any habitat, and, when populations reach a certain size, there will not be enough to go around. When two organisms in the same habitat are trying to use the same resource, they are competing for that resource. Whichever organism has the better adaptations to obtain that resource will be able to reproduce more often, and their population will grow. The organism that is not successful at competing for the resource will not reproduce as often, and their population will decrease.

Predation is another density-dependent limiting factor seen in populations. When lots of prey is available, predators will eat the prey, have energy to reproduce, and their numbers will increase. The population of their prey will begin to decrease as more and more of them are eaten. However, the predator population will eventually reach carrying capacity—there will not be enough prey for all of the predators in the population, since the predators themselves are competing for their “prey” resource. As the number of prey decreases, so will the number of predators, because there isn’t enough food to go around. As the number of predators decreases, that means the prey have time to reproduce and increase their population. Thus, predator-prey populations go through cycles of population growth, which is shown in the graph below between lynx (predator) and snowshoe hares (prey):
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a) Pretend the graph on the previous page is the data you obtained after doing your own lab, and you are filling out the lab write-up form. You get to the part of the form where you have to fill out your results sentence. Using the data in the graph to guide you, fill out the results sentence below:
As the number of lynx increases, the number of snowshoe hares: ________________________.


b) Using what you know from the reading and from the graph, give a scientific explanation for the results sentence you completed above.  (Remember: a “2” is simply repeating what’s in the reading. A “3” would involve using what’s in the reading and using the graph above as an example. A “4” would involve using what’s in the reading, using the graph above to help you explain it, and giving a new example or an analogy.)
A scientific explanation for these results is:
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Flgure 9-3. Changes in the abundance of the lynx and the snowshoe hare, as indicated by the num-
ber of pelts received by the Hudson’s Bay Company. This is a classic case of cyclic oscillation in popula-
tion density. (Redrawn from MacLulich 1937.)
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1 Read each situation in the chart below. Then, state if it is s density-independent limiting
factor or a density-dependent limiting factor. Then, state the specific limiting factor that is

occurring, The first one is done for you as an example.

Situation Density- Timiting
independent, Factor:
or density-
7
Nirs. Engelbrecht has 32 students assigned to her Biology | density-dependent | emigration

lass, but she only has room for 28, Because the room is
So crowded, the extra 4 students leave the room to go to
Guidance and have their schedules changed.

‘Northern pike (it's & fish) feed on another fish, the
yellow perch. An increase n the yellow perch
population causes an increase in the northern pike
populstion.

“The BP oil spill i the Gulf of Mexico hss harmed many.
aquatic organisms that live in the Gulf region.

X new strain of influenza (the flu) breaks out in New
York City.

"X population of rabbits and 2 population of deer are both
feeding offthe same plants in the same habitst.

‘Hurricane Katrin forced thousands of people to leave
New Orleans.

&5 million years ago. « large asteroid collided with the
Earth. As a result. large amounts of ash were ejected into
Earth's atmosphere.

Due to humans putting increasing smount of greenhouse
gases into the atmosphere and cutting down trees that
‘would normally take up some of those gases, the Earth
slowly gets warmer and changes climates around the
globe.









