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Autotrophs and Chemoautotrophs 
 
♦ Autotrophs are organisms (green plants, some protists and some bacteria) that obtain 

their energy from the sun and use this to fix carbon dioxide. This is photosynthesis. 
♦ Chemoautotrophs obtain their energy (ATP) by oxidising inorganic substances and use 

some of that energy to fix carbon dioxide, eg. nitrifying bacteria such as Nitrobacter. 
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Nitrogen 
Cycle 

All chemical elements occurring in organisms are part of biogeochemical 
cycles and these cycles involve water, land and the atmosphere. 

Chemoautotrophy is only found amongst prokaryotes. 

Elements as inorganic 
ions are absorbed 
from the environment 
by producers and 
converted to complex 
organic molecules. 

The complex organic 
molecules pass along 
food chains. 

The complex organic 
molecules are 
converted back to 
simple inorganic ions 
by decomposers. 

Nitrogen compounds in the soil 
ammonia and 
ammonium        nitrites nitrates
compounds 

nitrogen gas in 
atmosphere 

nitrogen compounds 
in animals 

nitrogen compounds 
in dead organisms 

death 

death

fixation  by 
symbiotic 
bacteria 
Rhizobium 

nitrogen compounds 
in plants 

ammonium compounds 
in root nodules of 
leguminous plants 

nitrification 
bacteria 
Nitrosomonas 

nitrification 
bacteria 
Nitrobacter

feeding

industrial fixation 
eg Haber process 

absorption 
by roots 

putrefaction/ammonification 
by decomposers 

denitrification 
by bacteria 
Pseudomonas
denitrificans 

excretion 

fixation  by 
free-living 
bacteria in 
soil 
Azotobacter 


