
Carbon cycleCarbon cycle

Matter and energyMatter and energy
Materials cycle; energy flows without recyclingMaterials cycle; energy flows without recycling

PhotosynthesisPhotosynthesis
CO₂ carbon → producer biomassCO₂ carbon → producer biomass

FeedingFeeding
Carbon compounds pass between organismsCarbon compounds pass between organisms

RespirationRespiration
Plants, animals and microbes return CO₂Plants, animals and microbes return CO₂

DecompositionDecomposition
Dead material / waste → decomposers; respirationDead material / waste → decomposers; respiration

releases CO₂releases CO₂
Stores / combustionStores / combustion

Some fossil storage; burning releases CO₂; forestsSome fossil storage; burning releases CO₂; forests
store carbonstore carbon

Nitrogen and farmingNitrogen and farming

Need and uptakeNeed and uptake
Proteins / DNA need N; roots absorb compounds, notProteins / DNA need N; roots absorb compounds, not

N₂N₂
FixationFixation

Bacteria: N₂ → ammonium; legume associationBacteria: N₂ → ammonium; legume association
benefits bothbenefits both

DecompositionDecomposition
Dead material / waste → ammoniumDead material / waste → ammonium

NitrificationNitrification
Oxygenated soil: ammonium → nitrite → nitrate forOxygenated soil: ammonium → nitrite → nitrate for

rootsroots
DenitrificationDenitrification

Oxygen-poor soil: nitrate → N₂Oxygen-poor soil: nitrate → N₂

Crop practiceCrop practice
Fertilisers / legume rotation; residues release N;Fertilisers / legume rotation; residues release N;

limit runofflimit runoff

Water cycleWater cycle

RedistributionRedistribution
Water moves among stores and organisms, notWater moves among stores and organisms, not
permanently used uppermanently used up
AtmosphereAtmosphere
Solar evaporation / transpiration →Solar evaporation / transpiration →
condensation → precipitationcondensation → precipitation
Return routesReturn routes
Infiltration / groundwater and surface runoffInfiltration / groundwater and surface runoff
return waterreturn water
Potable waterPotable water
Safe, not chemically pure; settle / filterSafe, not chemically pure; settle / filter
solids, disinfect microbessolids, disinfect microbes
DesalinationDesalination
Distillation: evaporate then condense; reverseDistillation: evaporate then condense; reverse
osmosis: pressureosmosis: pressure
Trade-offsTrade-offs
Energy demand and concentrated brine versusEnergy demand and concentrated brine versus
water availabilitywater availability
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1. Carbon cycle → Nitrogen and farming: Feeding and decomposition transfer both elements.1. Carbon cycle → Nitrogen and farming: Feeding and decomposition transfer both elements.
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2. Nitrogen and farming → Water cycle: Nutrient runoff affects water quality.2. Nitrogen and farming → Water cycle: Nutrient runoff affects water quality.
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