
2.2.4 [HL] 
Nutritional Roles of Organisms 
and Productivity



2.2.4 Objectives

• Distinguish autotrophs from heterotrophs
• Distinguish photoautotrophs from chemoautotrophs
• Outline ecological productivity



Starter

Define these terms
1. Autotrophs
2. Heterotrophs
3. Photoautotrophs
4. Chemoautotrophs



Autotrophs VS Heterotrophs 
Autotrophs
• Producers – synthesize carbon compounds from inorganic sources of carbon

and other elements. 
• All autotrophs are producers, including plants, algae and

photosynthetic bacteria. 
• Types: Photoautotrophs and chemoautotrophs

• Photoautotrophs acquire energy by processing sunlight with nutrients through photosynthesis. 
• Chemoautotrophs synthesize energy by converting inorganic substances through a chemical 

reaction called chemosynthesis. Chemoautotrophs get energy from inorganic molecules, such as 
sulfur or iron, by oxidizing them

Heterotrophs
• are consumers that obtain carbon compounds from other organisms. 
• All living organisms can be classified as autotrophs or heterotrophs.



Types of autotrophs 



Ecological Productivity

Productivity in ecosystems 
• Production of biomass per unit area per unit time
• Productivity occurs at each level of a food chain 
• Depending on where productivity occurs, it is referred to as primary

productivity or secondary productivity



Primary VS Secondary productivity 

Primary productivity
• the gain by producers (autotrophs) in energy or biomass per unit area per unit 

time.

Secondary productivity
• the biomass gained by heterotrophic organisms, through feeding and 

absorption, measured in units of mass or energy per unit area per unit time.



Primary productivity Secondary productivity



Gross productivity
• The total gain in energy or biomass per unit area per unit time.
• Unit = kg m-2 y-1 or KJ m-2 y-1

• Total energy captured or “assimilated” by an organism.
• Plant (Gross Primary Productivity)

• GPP = sunlight energy used during photosynthesis

• Animals (Gross Secondary Productivity)
• GSP = food eaten - energy in faeces



Net productivity 
• The gain of energy or biomass per unit area per unit time remaining after allowing 

for respiratory losses (R). 
= The energy left over after organisms have used what they need to survive.

• All organisms have waste energy and respiratory loss given off as heat, metabolism 
(R) respectively.

• Plants and animals have to use some of the energy they capture to keep themselves 
growing:

• They both move water and stored chemicals around
• Plants make flowers, fruits, new leaves, cells and stems
• Animals create cells and need to move muscles. 

• Net productivity = Gross productivity - Respiration Energy

or using symbols: NP = GP - R



Primary Productivity

• Gross Primary Productivity (GPP)
à Gain in energy or biomass through 
photosynthesis per unit area per unit time.

• Net Primary Productivity (NPP)
à The gain by producers in energy or biomass 
per unit area per unit time remaining after 
respiration losses.



Primary Productivity

Comparison of biomes in terms of primary production / 103 kJ m–2 yr –1



Calculate GPP…



Calculate GPP…



Secondary Productivity
Gross Secondary Productivity (GSP 
or gross assimilation) 
• GSP = food eaten – faecal loss
• GSP is the total energy gained 

through absorption in consumers

Net Secondary Productivity (Net 
Assimilation)
• The gain by consumers in energy or 

biomass per unit area per unit time 
remaining after respiration losses.



Secondary Productivity
Calculate the respiration, R

Day 1
Mass of grass = 15kg
Mass of sheep = 23 kg

Day 7
Mass of grass = 5kg
Mass of sheep = 27 kg
Mass of faeces = 0.8 kg



Exercise



Exercise



Exercise



Exercise



Calculation Exercise



Calculation Exercise


