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the earth 50% by 2050.

• Total emission at present, 7.2 billion tonC must 
be reduced by half by 2050 when population 
may be 9.2 billion on the earth.

• Systematic R&D schedule for reducing 
carbon emission from 2.5(current) to 
0.4 ton/capita/year by 2050
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• A functional unit consisting of all the living 
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together through nutrient cycling and energy 
flow. 
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Inorganic Environment
– Five Kingdoms

• Driving Force of a Functional System: Energy
– Photosynthesis driven by solar energy (UV)
– Energy conversion through Food Web

• Structure of ecosystem, material flows
– Radiation of thermal energy toward cosmic space

• Material Cycles in a Functional System: Carbon 
balance, Nutrient cycles
– Primary producers/consumers/decomposers

• Components: Variety of Living Things and 
Inorganic Environment
– Five Kingdoms



Five Kingdoms of LifeFive Kingdoms of Life
• Kingdom Animalia

– 32 divisions, 1,000,000 species
– Multicellular animals, without cell walls and without photosynthetic 

pigments, forming diploid blastula. 
• Kingdom Plantae

– 9 divisions, 250,000 species
– Haplo-diploid life cycles, mostly autotrophic, retaining embryo within

female sex organ on parent plant. 
• Kingdom Fungi

– 5 divisions, 100,000 species
– Haploid and dikaryotic (binucleate) cells, multicellular, generally 

heterotrophic, without cilia and eukaryotic (9 + 2) flagella 
(undulipodia). 

• Kingdom Protista
– 27 divisions, 250,000 species
– Unicellular protozoans and unicellular & multicellular (macroscopic) 

algae with 9 + 2 cilia and flagella (called undulipodia). 
• Kingdom Monera

– 16 divisions, 10,000 species
– Unicellular and colonial--including the true bacteria (eubacteria) and 

cyanobacteria (blue-green algae). 
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