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2.5.1 Explain the role of producers, consumers and decomposers in the ecosystem.

2.5.2 Describe photosynthesis and respiration in terms of inputs, outputs and energy transformations.

Photosynthesis: 6CO2 + 6H2O --> C6H12O6 + 6O2
· inputs: light energy, water, carbon dioxide

· outputs: oxygen gas, sugar (organic molecules)

· energy transformations: light to chemical

· respiration backwards!

Respiration: C6H12O6 + 6O2 --> 6CO2 + 6H2O
· inputs: oxygen gas, organic molecules (sugars)

· outputs: carbon dioxide, energy in ATP, waste heat

· energy transformations: chemical to heat

· photosynthesis backwards!

2.5.3 Describe and explain the transfer and transformation of energy as it flows through an ecosystem.

Almost all energy enters Earth's ecosystems as solar insolation. That energy is then transformed and used by the diverse variety of organisms that make up food webs.

Through photosynthesis, producers transform sunlight (light energy) into glucose (chemical energy), which they then use for respiration. Chloroplasts in plant cells use sunlight to convert CO2 and water to glucose (sugar) and O2 gas. The plants' mitochondria then use the sugars for energy to drive respiration(their cellular processes required to stay alive).

Chlorophyll is the pigment in chloroplasts that makes photosynthesis possible by absorbing light from the sun. Red and blue wavelengths are absorbed by the leaves and efficiently used in the energy transformation process, but not the green wavelengths. The green waves bounce off the leaf and reflect into our eyes, which is why leaves look green!

2.5.4 Describe and explain the transfer and transformation of materials as they cycle within an ecosystem.

2.5.5 Define the terms gross productivity, net productivity, primary productivity and secondary productivity.

productivity
· the rate of growth (increase in biomass) in organisms

· i.e. how slow/fast an organism increases its biomass

· usually measured in g/m2/yr (for biomass) or kJ/m2/yr (kJ = kiloJoules, which is a measure of energy)

gross productivity (GP)
· total gain in energy or biomass per unit area over time before accounting for respiration or other energy/biomass losses

· the amount of biomass that could be accumulated in a measured area of an ecosystem in a given amount of time

· does not factor in energy lost to respiration

· usually measured in g/m2/yr

· difficult to measure because measurements must be taken in real time as producers convert sunlight to sugar, which means they must be killed, thereby stopping the process we're trying to measure

net productivity (NP)
· the actual amount of biomass accumulated after respiration has been accounted for

· remember that this must be dry biomass - water is not a part of productivity

· usually measured in g/m2/yr

primary productivity (PP)
· autotrophs are producers, and they are the 1st organisms in any food chain

· the biomass accumulated by autotrophs (plants, algae, cyanobacteria)

· usually measured in g/m2/yr

secondary productivity (SP)
· biomass accumulated by consumers (heterotrophs) in an ecosystem

· usually measured in g/m2/yr

2.5.6 Define the terms and calculate the values of both gross primary productivity (GPP) and net primary productivity (NPP) from given data.

gross primary productivity (GPP)
· how fast autotrophs photosynthesize (convert sunlight to glucose)

· some glucose is used to fuel the autotrophs' life processes: growth, respiration, homeostasis

· usually measured in g/m2, but very difficult to measure

net primary productivity (NPP)
· the amount of biomass accumulated by autotrophs after respiration

· think of NPP as the food available to consumers within the ecosystem

· usually measured in g/m2
2.5.7 Define the terms and calculate the values of both gross secondary productivity (GSP) and net secondary productivity (NSP) from given data.

gross secondary productivity (GSP)
· the amount of biomass absorbed (eaten) by consumers before any energy is lost to respiration

· includes food that is egested (excreted as waste) by the consumer

net secondary productivity (NSP)
· the actual change in biomass in an ecosystem during a given period of time

· accounts for energy lost to respiration and biomass lost through egestion or other methods

· usually measured in g/m2/yr (it's easier to measure biomass than energy)

To see calculations involving GPP, NPP, GSP, and NSP, see the review activity in the orange box on p.43 of the IB ESS Course Companion.
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