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B I O S P H E R E :  T H E  P A R T  O F  T H E  E N V I R O N M E N T  O F  E A R T H  I N  W H I C H  
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Levels of organization: A visualization of ecological spectrum as extended hierarchy; a 
hierarchical arrangement of order ranging from the ecosphere or beyond to cells or 
beyond illustrating how each level manifests emergent properties that are best explained 
at that particular level of organization.
“Hierarchy” means “an arrangement into a graded series”



Each level in the 
ecological hierarchy 
can be expected to 

have unique 
emergent and 

collective properties, 
there are basic 
functions that 

operate at all levels 
as Transcending 

functions and control 
processes - behavior, 

development, 
diversity, energetics, 

evolution, 
integration, and 

regulation; Some of 
these operate 

throughout the 
hierarchy and others 

differ in modus 
operandi at different 

levels. 
HOMEOSTASIS AND      
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H O M E O S T A S I S

A N D

H O M E O R H E S I S

• Homeostasis may be defined as a tendency of a
system to resist change and maintain itself in a state
of stable equilibrium.

• Balance within an organism.
• Control set point from genetic, hormonal, and neural

controls on growth and development.

• Homeorhesis refers to a tendency of a system to
maintain itself in a pulsing state of equilibrium.

• Balance of Nature.
• There are no equilibriums at the ecosystem and

ecosphere levels, but there are pulsing balances such as
between production and respiration.



C O N C E P T  O F  L I M I T I N G  FAC T O R S :

T H E  S U C C E S S  O F  A N  O R G A N I S M ,  A  G R O U P  

O F  O R G A N I S M S  O R  A  W H O L E  B I O T I C  

C O M M U N I T Y  D E P E N D S  O N  A  C O M P L E X  O F  

C O N D I T I O N S .



Liebig Law of minimum:  This concept first stated by Baron J. von Liebig in 1840, that the essential material or 
resource most closely approaching the minimum need tends to be the limiting one.

Example: Liebig was a pioneer in studying the effect of various factors on the growth of plants, especially
domestic crops. He found – In an Agriculture field the yield of crops was often limited not by nutrients
needed in large quantities, such as carbon dioxide and water, they are plenty in environment; but by some
raw materials such as zinc needed in minute quantities but very scarce in soil.

Limitations or Constraints: Two
1. The Liebig law of minimum is strictly applicable only under relatively stable conditions- that is, when the

average inflows of energy and materials balance the outflows over an annual cycle.
2. The second important consideration is factor interaction. Thus a high concentration or availability of

some substance, or the action of some factor other than the minimum constituent may modify the rate
of use of the limiting factor.



Shelford law of tolerance: The law has been proposed by V. E. Shelford in 1911, stating that the presence and 
success of an organism or species depends on both the maximum and minimum resource or set of conditions. 

Example: Coral reefs are very stenothermal, in that they prosper only within a very narrow range of temperature.
A prolonged 2⁰ C temperature drop is stressful, causing bleaching or loss of the symbiotic algae that make it
possible for corals to prosper in very low-nutrient waters.

• All physical requirements may be well within the limits of tolerance for an organism, but the organism may 
still fail because of biological interrelations, such as competition or predation. 

• Organisms may have wide ranges of tolerance for one factor and a narrow range for another.
• Organisms with wide ranges of tolerance for limiting factors are likely to be most widely distributed.
• When conditions are not optimal for a species with respect to one ecological factor , the limits of tolerance 

may be reduced for other ecological factors.
• Frequently, organisms in nature are not actually living at the optimum range of a particular physical factor.
• Reproduction is usually a critical period when environmental factors are most likely to be limiting.



Organisms have an ecological minimum and maximum: the range in between represents the limits of
tolerance.
Upper and lower limits to the range of particular environmental factors such as light or temperature within
which an organism or species can survive is called Limits of tolerance.


