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6 /What is Bio-geo-chemical cycle?

@ /What is Carbon cycle?
: The circulation and recycling of carbon from

®) / -ﬂhat is Nitrogen cycle?

"< The circulation and recycling of nitrogen gas

called the nitrogen cycle.

. The process of conversion of free nitrogen gas

way’,

 in an Ecosystem

What is Trophic level?

obtains its food in the chain.

What is Pyramid of energy?
The pattern of energy exchange in an ecosystem
is called @ ‘Pyramid of energy’.

cyclical flow of nutrients within an

The
ystem is called bio-geo-chemical cycle.

ecos

the atmosphere to living organisms and aher
their death back to the atmosphere is called the

carbon cycle.

The circulation and recycling of oxygen within
the biosphere is called as oxygen cycle.

into the form of different compounds through
various biotic and abiotic processes in nature is

What is Nitrogen fixation?

of the atmosphere into nitrogen compounds is
called of nitrogen fixation.

(A) Give scientific reasons:

Energy flow through an ecosystem is ‘one

The Sun is the most important source of energy
in any ecosystem.

Green plants of the ecosystem store SOMe
amount of solar energy in the form of food.

(R

%11 Distinguish between:

0
,_ Gaseous Cycle and Sedimentary Cycle.

i Gaseous Cycle
O is an accumulation of the main abiotic
8aseous nutrient materials found in the earth’s
atmOSphere. :

| It includes nitrogen, oxygen, carbon dioxide,
. Water vapour etc.

(i)

(iif)
(iv)

(v)

(i)
(iv)

’('(3
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Before reaching the decomposers, this energy
is passed on from one trophic level to the next.

Decomposers dissipate some amount of energy
in the form of heat.

However, no part of the e
to the Sun. Hence, energy
ecosystem is ‘one way’.
Equilibrium is necessary in the va
geo-chemical cycles.

nergy ever returns
flow through an

rious bio-

The cyclic flow of nutrients withinan ecosystem
is called bio-geo-chemical cycles.
Nutrients, necessary for the

organisms are continuously trans
abiotic to biotic factors and bioti

factors within an ecosystem.

Any imbalance in the cycles will break the link
between the biotic and abiotic factors.
Therefore, equilibrium is necessary between
bio-geo-chemical cycles.

Flow of nutrients through an ecosystem is

cyclic.

growth of
ferred from
¢ to abiotic

Ans.

(i)

(ii)

All organisms need nutrients for their growth.
The nutrients carbon, oxygen, nitrogen, iron,
calcium etc. are circulated and recycled from
the biosphere to living organisms and after
their death back to the biosphere.

Nutrients are taken up by plants and then
passed on to the consumers.

Eventually, after their death, all types of
consumers, are decomposed by decomposers
like bacteria and fungi and the nutrients are
again released into the biosphere and are, used
again by living organisms.

Therefore, flow of nutrients through an
ecosystem is cyclic.

Sedimentary Cycle
It is an accumulation of the main abiotic
nutrient materials found in the soil, sediment

and sedimentary rocks, etc. of the earth.

i
|

|
|
|

It includes soil components like iron, calcium,
phosphorus etc.
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\}Z{ Cgrbon Cycle and Nitrogen Cycle. —
Ans. | ~ Carbon Cycle Nitrogen Cycle
(1) The circulation and recycling of carbon from | (i) The circu]ationdi.lfr;d rsiyi’lc;?ng zingmgen ing
the atmosphere to living organisms and after the form (?f ! .e{f ti P ‘ n‘ > th,,m?,_
their death back to the atmosphere is called various blOt'lC and abiotic processes in Natyy,,
carbon cydle. called the nitrogen cycle.
(ii) Main processes involved in carbon cycle are | (ii) Main processes involved mn m'troge;? ycle g,
photosynthesis and respiration. nitrogen fixation, ammonification, nitrific;,
’ and denitrification.
(iii) Carbon in the form of carbon dioxide is directly | (iii) Nitrogen gas cannoF bc? directly absorbeq i
absorbed by plants for photosynthesis. plants. So nitrogen is fixed by the proces ;
. nitrogen fixation and then absorbed from the g
* Flow of matter and Flow of energy. -
X/ g -
Ans. Flow of matter Flow of energy 4+ 3
(i) Itinvolves circulation and recycling of nutrients | (i) It involves the flow of energy from one trophi
in a cyclic manner within the biosphere. level to another in unidirectional or non-cydic
manner.
(ii) There is no dissipation of matter at any level. ii) There is dissipation of energy at every level.
P y p gy ry
(iii) Biosphere is the source of nutrients. (iii) The Sun is the most important source of energy
).2. (B) 2 Complete the flow chart:
(1) Energy Pyramid. .
Bninlooded doans — 1 (3) Nitrogen Cycle
Nitrogen
10 kcal P _.7‘ gan
\ N
/ X
. 100 kcal ST ot
Fishes / Inserts \\\ e ﬁ)rermtnﬁrcatl’on' ' Nitrogen fixatio?
(Conversion _ (Formation of ,
/ Zooplanktons \ 1000 kcal of nitrogen nitrates and m.tnt
AN compounds into | NITROGEN | ’
\ 10,000 kcal Baseoud nitrogen) | CYCLE = |
Phytoplanktons ’ i
— : Pl oy
2) f l T Ammonificatio®
Ecosystem | ‘ltrlhmtum ‘ (Release of ,\mml‘“"‘)
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02 (B)3. Write short notes on:
(}y Trophic Jevel.

Ans.
(i) Each level in the food chain is called a trophic

" Ecosystem
e

Flaw inh
st

. Geo Chemical cycle

pio”

| Atomsphere-
environment
Interaction

drosphere-atomsphere- lithosphere
with the biosphere ospher

level.

(i) Atrophiclevelisthestep at which the organism

obtains its food in the chain.

(i) The amount of matter and energy gradually

decreases from producers at the lowest level to
the top consumers at the highest level.

(ZVFood web.

Ans.

An ecosystem consists of many food chains
that are interconnected at various levels. This
is called food web.

An organism may be the prey for many other
organisms.

For example, an insect feeds upon leaves of
various plants but the same insect is the prey
for different animals like wall lizards, birds etc.
This forms an intricate web instead of a linear
food chain. Such an intricate network is called
3s food web.

erally food webs are formed everywhere in
Nature,

S ” 131

Energy Pyramid.

10 kcal

Fishes / Inserts 100:keal

“\

1 \

/ Zooplanktons 51000 kea \
j 10,000 kcal ‘

\

Phytoplanktons

(ii)

(iii)

(iv)

Fig. 7.1 : Energy Pyramid in an ecosystem

Each level in the food chain is called a trophic
level.

The amount of matter and energy gradually
decreases from producers at the lowest level to
the top consumers at the highest level.

The initial quantity of energy goes O
decreasing at every level of energy exchange.
Similarly, the number of organisms als
decreases from the lowest level to the highe
level.

(v) Thispatternofenergy exchangeinan ecosyste

is called a Pyramid of energy.

Q.3.1. Explain the following statements

(1

Justify the statements

(a) Producers form the first trophic le
in the food chain. Herbivores dep
directly on producers.

(b) The flow of nutrients in an ecosyste
cyclic.

(¢) Plants in an ecosystem are C
autotrophs.

So herbivores form the second trophic
whereas carnivores depend on herbivor
they form the third trophic level in the
chain.

The nutrients are circulated and recycle
the biosphere to living organisms an
their death back to the biosphere.

(iii) They produce their own food by the
of photosynthesis. All animals in an ec

(i)
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this WaY: carbon is continuously passed on
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eath of living Or
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(Vl“)
ganisms, carbon goes to the
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orgaﬂisms'
| ,(b)/Nitf"ge“ cycle.
ne A ,
Nitrogen |_
7| gas | T
ot fication | ’T\htrogen ﬁxahﬂ
. Formation of
Conversion . 1.Of
(0 ; ni'foge{‘ g ~6CEiﬁ(}ﬁmtrates and nitrites)
com| unds 1n 0 [ NI I R J
S ritogen) | CYCLE
[}
|
Nitrification (Release of ammonia)
(Conversion of
ammonia into a nitrite
and then nitrate)

Fig. 7.6 :The nitrogen cycle

i.e. the maximum portion

) Nitrogen forms 78%
ry for the

of the atmosphere. It is necessd
maintenance of the cycle of nature.

i) The circulation and recycling of nitrogen gas
into the form of different compounds through
various biotic and abiotic processes in nature is
called the nitrogen cycle.

(ii) All organisms participate in th
It is an important component O
nucleic acids.

(v) As compared to other eleme

and does not easily comb
elements. Most organisms cannot use the free

e nitrogen cycle.
f proteins and

nts, it is inactive
ine with other

form of nitrogen.
Important processes of nitrogen cycle:
Nitrogen fixation: Conversion of
f“to nitrates and nitrites through atmosphere,
b ‘:iustm'ﬂ.and biological processes.
dec:::mﬁ?éﬁon: Release of e?mmonia through
position of dead bodies and excretory

Wastes of organisms.

— =
= =

nitrogen

(c)

(d)

*(c)
Ans.

)

(i)

(i)

(iv)

(v)
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Nitrification: Conversion of ammonia into a
nitrite and then nitrate.
nitrogen

Denitrification:  Conversion of

compounds into gaseous nitrogen.

Oxygen cycle.

Plants produce
oxygen

Animals give out
CO,

Breakdown of sugar molecules by animals

Fig. 7.7 : The oxygen cycle

of the atmosphere. It i also
phere and lithosphere.
of oxygen within the

Oxygen forms 21%
present in the hydros
Circulation and recycling
biosphere is called the oxygen cycle.

includes both the biotic and abiotic

This cycle,
sly produced

components. Oxygen is continuou
as well as used up in the atmosphere.
Oxygen is highly reactive and it readily reacts
with other elements and compounds.

As oxygen is found in various forms like
molecular oxygen (O,), water (H,0), carbon
dioxide (CO,), inorganic compounds etc, the
oxygen cycle of the biosphere is extremely
complex.

Oxygen is released in the process of
photosynthesis, whereas it is used up in
processes  like respiration, ~combustion,
decomposition, corrosion, rusting, etc.
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Nutrients from the biosphere enter the bodies
of plants and animals. Eventually, after death,
all types of consumers are decomposed by
decomposers like bacteria and fungi and they
are again released into the biosphere and are
used again by living organisms.

(vi) Therefore, these cycles help in maintaining
the flow of nutrients and energy through
ecosystem and maintaining the equilibrium in
the ecosystem.

*(d) Explain the following with suitable examples.

What type of changes occur in the amount of
energy during its transfer from plants to apex

consumers?

Ans.

(i) Plants of the ecosystem store some of the solar
energy in the form of food.

(i) Before reaching the decomposers, this energy
is passed on from one trophic level to the next.

(i) At every trophic level, some amount of

energy is used by the organism for its own life
processes and some amount of energy is lost to
the surroundings.

(iv) Decomposers dissipate some amount of energy
in the form of heat.

(v) However, no part of the energy ever returns
to the Sun. Hence, such passage of energy is
referred to as ‘one way’ transport.

(vi) Therefore, energy is maximum at the base
of the pyramid and is least at the apex, e.g.
phytoplanktons which form the base of the
pyramid have 10,000 kcal of energy while
humans at apex have 10 kcal of energy.

\(}/ Write the important processes of nitrogen
cycle.

Ans.

(i) Nitrogen fixation: Conversion of nitrogen
into nitrates and nitrites through atmospheric,
industrial and biological processes.

(i) Ammonification: Release of ammonia through
decomposition of dead bodies and excretory
wastes of organisms.

(iii) Nitrification: Conversion of ammonia into a
nitrite and then nitrate.

(iv) Denitrification: Conversion of nitrogen
components into gaseous nitrogen.
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*(a) Carbon cycle-

Ans.

Respiration in plants

SO 1Respiratio’r;|)i“n-\., \
S

decompositions

Fig.7.5: The carbon cycle

(i) The circulation and recycling of carbon frop
the atmosphere to living organisms and afty
their death back to the atmosphere is called t

carbon cycle.

(i) Abiotic carbon atoms are circulated an
recycled into biotic form mainly throug
photosynthesis and respiration. Hence, the
carbon cycle is one of the important bio-ges
chemical cycles.

(i) Plants convert carbon dioxide it
carbohydrates by the process of photosyntht?sis

(iv) Similarly, they produce carbon compouﬂd5
like proteins and fats, too.

(v) Carnivores feed upon herbivores. In this wal

biotic carbon is transported from plants I

herbivores, from herbivores to carnivores &

from carnivores to apex consumers.

(vi) Main processes in the carbon cycle

Sunlight
_UBY, CH,0, +6H0+60.]
Chlorophyll

C H O + 602 Mitoc.hondria 6C02 T + 6HZO + Energy.

6”126
(vii) Eventually, after death, all types of consu™ er‘ﬁ
are decomposed by decomposers like bacte?”
and fungi and carbon dioxide is released agf' ;
into the atmosphere and is used again byl vid

organisms.

6CO, + 12H,0
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