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Trophic Levels



A trophic level is the position occupied by an
organism in a food chain.
Trophic levels can be represented by numbers, starting at level
1 with plants.

Level 1: Plants and algae make their own food and are called 

primary producers. 

Level 2: Herbivores eat plants and are called primary 

consumers. 

Level 3: Carnivores which eat herbivores are called secondary 

consumers. 

Level 4: Carnivores which eat other carnivores are called 

tertiary consumers. 

Level 5: Apex predators which have no predators are at the 

top of the food chain. 

Trophic Levels

http://en.wikipedia.org/wiki/Apex_predator








Ecosystems 

have energy 

flows & 

ecosystems 

cycle materials. 

These two 

processes are 

linked, but are 

not the same

Processes of Ecosystems (Ecosystem Function)



Ecosystem processes (function)

The basic ecosystem functions are described by energy and 

cycle matter.

Energetic processes in ecosystems are usually described in 

terms of trophic levels. 

Energy does not cycle, so ecosystems require a continuous flow 

of high-quality energy to maintain their structure and function. 

For this reason, all ecosystems are "open systems" requiring a 

net flow of  energy to persist over time

Energy input to ecosystems drives the flow of matter between 

organisms and the environment in a process known as 

Biogeochemical cycling. 

The biosphere is a good example of this, as it interacts &   

exchanges matter with the lithosphere, hydrosphere and 

atmosphere.

http://www.eoearth.org/article/Energy
http://www.eoearth.org/article/Matter
http://www.eoearth.org/article/Biosphere
http://www.eoearth.org/article/Atmospheric_composition


Types of Ecosystem
1.Natural

These ecosystems operate by themselves under natural

conditions without any appreciable human interference.

Depending upon kind of habitat, these can be:

 Terrestrial ecosystem – operate on land e.g. forest, desert,

grassland.

 Aquatic ecosystem – operate in water bodies. These can be:

Lentic: Ecosystem of Still water e.g. lake, pond or swamp
Lotic: Ecosystem of Free flowing water e.g. river, steam or
spring
Fresh water
Marine water

2. Artificial (man-made): Ecosystems created and maintained

by man. E.g. gardens, orchards, croplands etc.



Terrestrial Ecosystems 



Aquatic Ecosystems 



Man made ecosystems 



Biogeochemical Cycles



Energy capture and use
• At the base of an ecosystem, primary producers are actively converting

solar energy into stored chemical energy.

• Photosynthesis is the process of converting solar energy, water, and
carbon dioxide into carbohydrates and oxygen. The process occurs in two
steps: first light energy is absorbed by chlorophyll to split a molecule of
water releasing hydrogen and oxygen. The second step uses the energy to
convert carbon dioxide to carbohydrates.

Solar Energy

6CO2+12H2O ---------------------> C6H12O6+6O2+6H2O 
(Chlorophyll)

• The carbohydrate (C6H12O6) can be converted into starch and stored by
the plant. Carbohydrate can be combined with other sugar molecules to
make cellulose, the basic structural material of a plant.



• The figure above shows
energy flow in a simple food
chain.

• At each level of the food
chain, about 90% of the
energy is lost in the form of
heat.

• The total energy passed from
one level to the next is only
about one-tenth of the
energy received from the
previous organism.

• Therefore, as you move up
the food chain, there is less
energy available. Animals
located at the top of the food
chain need a lot more food to
meet their energy needs.

Energy Flow in ECOSYSTEM



Out of total elements, ~ 30-40 are needed for
growth and development of living organisms.

Most important are C, H, O, N, P, K, S, Mg, Ca,
Na, Cu, Zn, Ni, Fe, Mn etc.

These enter the biotic community from
surrounding abiotic or physical environment.

Inside living organisms, these are converted
into organic compounds.

Ultimately, these are released from biotic to
abiotic environment in more or less cyclic
manner.

Biogeochemical Cycles



In an ecosystem, the inorganic elements entre into
biotic to abiotic system and again return to abiotic
system in a cyclic manner involving some
decomposers.

During the cyclic flow, a series of chemical
reactions occur in abiotic and biotic environments.

Therefore, these cycles of individual elements
are called Biogeochemical Cycles.

Biogeochemical Cycles



Carbon Cycle
Facts

Carbon (C) enters the biosphere during 
photosynthesis: 

CO2 + H2O --------> C6H12O6 + O2 + H2O

Carbon is returned to the biosphere in cellular 
respiration: 

O2 +H2O + C6H12O6 -------> CO2 +H2O + E



Carbon Cycle



Carbon

Cycle



Nitrogen Cycle
Facts
 Nitrogen (N) is an essential constituent of protein, DNA, RNA, 

and chlorophyll. 
 N is the most abundant gas in the atmosphere, but it must be 

fixed into a usable form.

Nitrogen Fixation Methods
 High energy fixation - a small amount of atmospheric nitrogen is

fixed by lightening. The high energy combines N and H2O
resulting in ammonia (NH3) and nitrates (NO3). These forms are
carried to Earth in precipitation.

 Biological fixation - achieves 90% of the nitrogen
fixation. Atmospheric nitrogen (N2) is split and combined with
hydrogen (H) atoms to form ammonia (NH3).



Who performs nitrogen fixation?
1. Symbiotic bacteria (eg. Rhizobium spp.) living in

association with leguminous (pea family) & non-
leguminous (eg. Alnus sp.) plants root-nodules (Fig.).

2. Free-living anaerobic bacteria 
3. Blue-green algae (Cyanobacteria) 
Once NH3 is in the soil it combines with H+ ions to form

ammonium ion (NH4), or without it to form NO3. NH4
+ and NO3

are readily absorbed by plants.



http://homepages.nyu.edu/~pet205/nitrogenpic3.gif


Phosphorus Cycle
Facts

• Component of DNA, RNA, ATP, proteins and enzymes
• Cycles in a sedimentary cylcle.
• A good example of how a mineral element becomes part

of an organism.
• The source of Phosphorus (P) is rock.
• It is released into the cylce through erosion or mining.
• It is soluble in H2O as phosphate (PO4)
• It is taken up by plant roots, then travels through food

chains.
• It is returned to sediment





Sulphur Cycle
Facts

 Component of protein.
 Cycles in both a gas and sedimentary cycle.
 The source of Sulfur is the lithosphere(earth's crust).
 Sulfur (S) enters the atmosphere as hydrogen sulfide (H2S) during

fossil fuel combustion, volcanic erruptions, gas exchange at ocean
surfaces, and decomposition.

 H2S is immediately oxidized to sulfur dioxide (SO2).
 SO2 and water vapor makes H2SO4 (a weak sulfuric acid), which is

then carried to Earth in rainfall.
 Sulfur in soluble form is taken up by plant roots and incorporated

into amino acids such as cysteine.
 It then travels through the food chain and is eventually released

through decomposition.



Sulphur Cycle



Water Cycle

Facts

• Vital component of all living organisms

• The water cycle, also known as the hydrologic
cycle or H2O cycle,

• Cycles in the form of liquid, vapor, or ice.

• Water cycle describes the continuous movement
of water on, above and below the surface of the
earth.





Thank you!!


