ECOSYSTEM

Meaning and Definition : -
The earth and s various parts viz land, water bodies, atmosphere and living organism ;| i
{ life. This system is known &5 eCOSYSIEM OF €0
snegrated gystem that determines the patiem ol [ 5
svssem. The Biosphere & 4 giant ecosystem, within which several smaller ﬂﬂ'ﬁb'”ﬂmf e
 The ides of ecosystem i by Mo means 50 recent. as allusions 1o the idea of unity of organisms an.
environment can be iraced back 1o late | 580s. We find parallel terms ¢.g. “biocoenosis™ {Karl Mobius
1E77), ‘microcosm’ (S.A. Forbes— | £87), ‘ peo-biocoenosis” (V.V. Dokuchaev— 1 826- 1903, "holocoe
(Friederichs— 1930, “biosystem’ (Thienemann—I1939), and *eco cosm’” elc,
The term “ecosystern” was coined by A.G. Tansley in 1935, who defined it as “the svstem resuluing
from the integration of all the living and non-living factors of the environment.” He furiher stated that “the
ystem incliades not oaly the organism complex but also the whole complex of physical facioes
foeming what we call the envisonment of the biome—the habitat Eactors in the widest sense. 1 is the
sysiems 5o formed which are basic units of nature on the face of the carth.™
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Fig. 5$.3: A generalized model of an ecosysiern tor show ity siructure and functions

Abiota

Abiotic component of Soosysiem ivcludes ¢ enengy, matier (nulrients and chemicals) and physical
factors such &s temperature, humidity, moilsre, light, windl, and available space

1. Emergy : It is the ability 10 do work, Lo move mamer from place to p'l.-h'rl.'. or 10 change maiier from
e Torm o another, 1T is used for various purposes ¢4, 1o uaibd sheliers and warm or cool ther, 1o precess
and transpont food, 1o keep the cells of our bodies active and functioning properly

Energy reaches the sarth in & continuous but unevenly distribuled manner as sun light. Less than
1% {0,023 percent) of the poanl energy reaching the earth's almvosphere ench day is acrually caplured
through photosynifess by living things, the rest ks reflected by the earth’s cloud cover, or is radiated by
fhe carth's surface back into space as heat. Huge amounts of encry are stored decp below the carth’s
surface which make their way 10 the surface through volcances, decp sea veris, and terrestrial crachs or
Trsiares.
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or with atoms of one or more other elements. Hydro-carbons such as methane 15 an anganic comps ind
Al other conmpounds ane T Eanc

The law of the conservation of matter states that dunng a physical or chenm. al chanpe, matter is
neither created nor destroyed. However, its form may be changed, and ot can e mroved from place o
place. Ecosystems function within the law of the conservation of matter by using processes that constantly
recycle matie

Carbon, oxygen, hydrogen, nitrogen, phosphorus ard sulfur are maers nuirkents, chenucals
needed by living organisms in larpe quantities for the comstrachiom of profeyis fais wrl earbonhydrates
These six macro nutrients are the major constituends of the compleX organic comMpOUn s Found in all
living organisms. Substances such as copper, 2inc, sclenum and listhium are also needed 0 trace
ATUTAS

3. Physical Factors : Physical factors are imporiant abiolic comgrriens of ihe ecosystem. These
include tenperature, precypitation, humudity, wind. light. shade, fire salinity, and avmlable space. They
do nol remain constant, but vary over space and time

Biota

The biota, or living ofganisms of an coosystem, are groupsd mio Py broadd categones | autotrophs
and heterotrophs, based on their nutritional needs and feeding type

1. _.lm:n|rl|:|ln. = Thiese pre self-nounshimg organisms { @l sell”, drol nourisbent T|:|l_'_'.-'
are also called producers. They need water, natnents, and a source of enerpy. they can produce the
compounds necessary fior their survival, Most producers such as green plants and algae are known a8
photo trephs. They use energy firom the suri (pheodo = “Tight”) to comvert relative Iy simple chenucals
{carbon diowide, water, and nutrients) into complex chemicals—carbohydrabes [sugars, starches), lipds
{mils, waxes), and proteins

A second group of producers, known as chema-irophs copvert the encrg) found in BOFEENIC
chemical compounds into energy. The bacicna which live in and around the thermal vents of the deep
wenches of the oceans is a type of chemomoph. These special bacteria use the energy of the compound
hydrogen sulphide for thetr sutritional nesds, They are the producers that supply the food ensrgy for the
consumers of that special ecosystem.

2. Heterotrophs : They are alio called consumers they eat by engulfing or pre digesting the cells,
tissues, or waste products of other organisms All heterotrophic onganisms obinin the cncngy rich chemicals
they need either directly of indirectly from autotrophs and thus indirecily from the sun. Because they
cannol produce their own food, they live at the expense of other organisms. They can be broadly categonsed
85 MECTO CONGUmErs and mcnd Consumers.

Macre Consumers : Feed by ingesiing of engulfing particles, parls, or entire hodies of other
organisms, either living or dead. Ihey include herbivores, camivores, omnivores, sCAVENEETs, and
detrivores. Herbivores or Frimary comumers | grasshoppers, mice, deer, eic.) cal green plamti directly.
CHber consumers {mud.ﬂ-'r.rl:].l"kﬁ_hhﬂ: ral. snakes, bobeats) foed indirectly on plans by cating herbivore.
Because they cat other animals, they are called carniveres or sccondary consumers. Consumers that
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They hiotic component of any ecosystem may be thought of as the functional kinpdom of natre
smce they are based on ihe tpe of nutrition and the energy SOUICE used. The 1'|'|,|p-|1||.' giructure of an
ecosystem is one kind of producer-consumer arrangement, where cach “lood level” is known as trophic
level. The amount of living material in different rophic levels or in a component population is known as
the standing crop apphcable to both plants as well as amimals. The standing crop may be expressed i
terms of (i} number of orgamsms per unit area, or (if) biomass Le. organism mass i unil area (measianed
& weight or calones),

Ecological Pyramids

Trophic stracture, Le. the intersction of food chain and the size metabolism relationshi
| ! the p between the
kinearly m-m,pd VATiOus bd::li:_:nq:-:u:m of an ecosystem is characteristic of each bype of ecosystem.
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may be shown graphically by means of
of the Pl P . h‘mm“t‘:"hm“]ﬂﬂ constitutes the base
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Fig. 5.4 : Pyramids of numbers in different kinds af ecosystems,/food chains
A—Grassland ecosystem; B—Pond ecosysiem
C—Forest ecorystem; D—Parasitic food chair

. Pyramids of blomass These pyramids sherw the quantitative relatioiships of e Slanding

crops and, therefore, are more fundamenial, In grasstand and forest theere 1 generally a

organisms al successive levels from the producers 1o the top carmi¥ores
hesir bipaass 1 st and] there 15 an

g jaml decrease

in bicmss of Thus, pyramids
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increase wwwards the spex, thus making the pyramad mverted in shape.
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Productivity of Ecosysiem
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Fig. 5.7 : Awerage annual produciion raie “jmmm in varioas ecosystems

There cxists & positive correlation between primary productivity and solar radiation. With the

marked decreasc in solar racustson af the easth's surface from equators toward the B, rin .-.-

prosdusctivity also decreases polevard from the equaioe. £ Odum [ 1959 - pRumay
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Fig. 5.10 : Food web in a pond

Energy Flow in an Eco-System
The energy used for all plant hifs processes 13 derved from s lar radiation. A fraction e abaul b4
Eillionih par i of the 1ol salas sadianion reaches the =arth's 31ny "\-|'!|:'I'.' Solar radiation travels |hrlﬂ.lﬂ'l
the space in the form of waves. Most radiatons are lost i space by processes of reflection, absorption
and tkrough scattering, [ts energy 18 greatly altered as vl passes thmoaigh cloud cover, waler and vegetaton
The daily input of sunlght to autotrophic layer of an ecosystem vanes mosily between 100-B00 to
| A00-400 e al per ¢ { 000 o 4000 keal per o 1) in the ie mperale zonc The total radiation flux
wilhin dhfferend strata of ecosystcm vancs from scason o scason as well as with nature of the eanth™s
surface
The energy reaching the earth’s surface 3 ransiormed and'or absorbed by plants and other
organisms. It 15 used by the green plants dunng photosynihesis by converting the light energy to chernical
encrgy and makmg it available io other organisms as food. Lindeman (1942) was the first 1o study such
energy transfers along the food chain. He stated that the functions of an ecosystem could be explaised in
terms of energy by two attnbules of each trophic level—the level of encrgy dorage and the efficiency of
energy tranafer,
The behaviour of energy in ecosystem can be termed energy flow due 1o unsdirectional flow of
encrgy. From energetics point of view it is essential to understand for an ecosystem (1) the efficiency of
the producers in absorption and conversion of solar energy, (i) the use of this converted chemical form

of encrgy by the consumers, (11/) the total input of energy in form of food and is efficienc y of assimilation,
(1) the loss through resparation, heat, excretion etc. and (¥} the gross met production.







