AP Biology 

Ecosystems Ecology  – Part 1

(Associated Learning Objectives: 2.1, 2.2, 2.3, 2.9, 2.22, 2.23, 2.24, 2.28, 4.11, 4.12, 4.13, 4.14, 4.15, 4.164.19, 4.21)
Most of this information is important review material.

I. Ecosystems – Refers to all the interacting communities within a given area plus the abiotic factors affecting it.

A. Abiotic factors mainly deal with energy flow, nutrient cycling, temperature, and water.
II. Trophic levels (A.K.A. feeding relationships) within an ecosystem and energy flow. 
A. Primary Producers - Organisms that can perform photosynthesis or chemosynthesis.)
                                   (A.K.A. Autotrophes – “Auto” means “self”; “Trophe” means “feeding”)


1. These organisms take the inorganic and convert it into organic energy molecules. These molecules will 
                                  then be available to other organisms through the food chains.

B. Consumers (A.K.A. Heterotrophes – “hetero” means “different”)
1.Different levels can exist, such as: 1’(primary),2’(secondary),3’(tertiary),4’(quaternary),etc.
2. Primary consumers (1’) feed upon producers. Secondary consumers feed upon primary consumers.

    Tertiary feed upon secondary and so forth upon the chain.

C. Decomposers (A.K.A. Detritivores) – These organisms feed on dead organic material called detritus.

1. They take dead decaying organic material (detritus) and convert it back to the inorganic state for 
                   recycling and use by the primary consumers.
D. Law of Conservation of Energy (E) and Second Law of Thermodynamics

1. Energy is neither created nor destroyed… just transformed or transferred. (Law of Conservation)

2. All E proceeds toward a state of entropy (disorder) with each transfer. (Law of Thermodynamics)


a. All E enters Earth as Sunlight. (This is high quality E with a low degree of entropy. It is highly
                                   organized and can perform work such as powering photosynthesis or splitting water.)



b. All E leaves as heat. (This is low quality E with a high degree of entropy and cannot 

                                  perform work.)



3. The 10% rule applies from trophic level to trophic level. The 10% rules states that roughly 10% of the

                                  energy from one trophic level will be available to fuel the next trophic level in the food chain. 90%
                                  is lost in the actual keeping alive of the organism (80%) and also waste (10%). The energy that was 
                                  used to keep the organism alive was ultimately converted to heat energy and released to the 

                                  environment.


E. Nutrients are recycled in ecosystems. (This is the Law of Conservation of Matter.)



1. Matter is neither created nor destroyed…just transformed or transferred. 
III. Primary Production –Refers to the total amount of solar E converted to chemical E by photosynthesis by producers.

A. Global E budget - This refers to the amount of E that the earth uses for the process of photosynthesis.


1. Only 1 % of solar E is used to power photosynthesis, but it makes 170 BILLION tons of sugar/year.


2. 99% of solar E is absorbed by water or reflected back into space/atmosphere by water/ice. 
3. This reflected E contributes to the Greenhouse effect and helping the temperature of Earth rise.

4. The absorbed E by water will be released at night to help keep the unlighted side of Earth warm. 

B. Gross Primary Production (GPP) – This is the amount of chemical E produced before any use by those

autotrophic organisms that made it over a certain period of time.

C. Net Primary Production (NPP) 


1. This is the amount of E left after self preservation (R) of those autotrophs occurs. 



a. Self- preservation includes items such as Cellular respiration, Homeostasis, growth, repair.



b. NPP is the E that will be available to the next trophic level; usually 10 %. (The 10% rule.)


2. NPP = GPP – R

D. Biomass – This is the dry weight of the material of life. It is mostly in the form of proteins.
IV. Eutrophication – The “choking off” of oxygen from a body of water due to a thick algal bloom covering the surface of 

                                     the body of water. This in turn can kill the plants, animals, and fungi living in the

                                     water below the surface.
A. Cultural Eutrophication- This is the result of sewage and fertilizers (P mainly, N, or K) being put into the
                                              body of water by runoff or dumping.
1. The book Silent Spring by R. Carson talked extensively about this problem and the effects of it on the

 environment. The book was written in the 1960’s but it’s principles are still important today.
V. Production Efficiency 

A. This is a comparison between the amounts of E used for respiration verses the amount of E assimilated
                   (turned into) into biomass by the organism. (It is maintenance vs. growth essentially.)

B. Production Efficiency = Net secondary production (biomass)/ Net Assimilation of all E used and stored.

C. Birds are about 1-3 % efficient; Humans are about 10% efficient; Insects are about 40% efficient – This is why

                   they are the most numerous animals on earth. They have lots of E to put towards reproduction.
VI. Pyramids of Production (A.K.A. as E Pyramids) These demonstrate the 10% rule of energy between trophic levels. The producers are at the bottom producing the sugars of photosynthesis. All above the producers, on the pyramid, are the consumers. These usually measured in some unit of energy, usually joules. 
VII. Pyramids of Biomass - These, remember, are based on the total dry weight of the trophic level. In terrestrial (land systems), the producers usually outnumber, in biomass, the consumers trophic levels. This creates the traditional shaped pyramid. In aquatic (water systems) such as the open ocean, the producers (phytoplankton) maybe outnumbered by the consumers such as whales and large fish. This creates an inverted (upside down) pyramid.
VIII. Pyramids of Numbers - These are created using population numbers. The producers outnumber the consumers. There will be less secondary consumers when compared to primary consumers. Each higher level in the pyramid will have fewer numbers because of the ten percent rule limiting the energy available to support life. 
