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25.1 BIOGECOCHEMICAL CYCLE

Every living organiam requires nutrition to survive, and the env
ironment offers these nulrienis.

Thess nutnients circulats 1n cycles through scosystems The
movement and exchange of elements and essential compounds

required for life between organisms, the environment, reservoirs of
water, and the Earth's erast are known as “Blogeochemical oycle”.

The=e cycles refer to a wide range of ologmcal, gesdogical, and
chemical activities that contribute o the balance and sustainability
o eonsystEms,

The protoplasm of living organiams contains a variety of
elements, an ecosystermn depends on a contimuous supply of these

substances, As a result, these elements follow a typical path from the
environment 1o the organism and back to the environment within the

atmosphere, Carbon, hydrogen, ocxvgen, and nitrogen are found in

Alrmosl all chemcals conectsd wiath metabaobhic activities:  these

clements are required for life to exist, Phosphorus and nitrogen
possess independent cycles, whereas carbon, hydrogen, and oxygen W

are bound together and form the carbon, hydrogen, and oxygen cycle, ' -_.}-ﬁ

25.1.1 Primary Reservoirs of Nutrients

The nutrient cycle is e
) Hanmryor &
3 system  where  mustter F
Crejmran
and enerngy are transferred S 2
between lnnng organisms ———
and non-Lving

EVIFGTI TS,

The mutrients which
are present m the natucal

TESErVNrSs  are  consumed
Ly Living OrgaAnisms,
especially plants, and
from plants to animals.

These organisms release
these nutrients back into
the environment by ther

death and decay and other Fig: 25.1 Nutrisnts Cycle
metabolic wastes. This
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movement of nutnents 15 called the nutnents oycle, 1n thes way, the

nutrients remain constant if equilibrium between them does nod
distur.

Mature has different types of reservodrs of nutrients but all
reservoirs must have the following two characteristics,
1. It must contain some Inorganic or organic matenal for exchange.
2, They must have some matenal that s directly available for the use
of living organiams on the basiz of the abowve characteristics. The
nature has following tvpes of reservoirs.

Type-1: Living organiams and detritus provide organic material for
respiration, decomposition, and excretion known as reseroir A,

Type-11: Coal, oil |fossil fuel), peat = provide gaseous nutrients like

Oy on combustion reservoar H.

~a Type-111: Atmosphers, soll, water = provide inorganic materials like
O, many inarganic ions ke E'EIIE'E:_ F'I];j._ Ferd Mg Ca™ efc, used
in the assimilation reservoir C.

Type-IV: Minerals in rocks reservolr D provide inorganic matesials,
the majority of inorganic materials are available for metabolizsm.

Z23.1.2 Water Cyole

The water oypcle, also known as the hydrelogical cycle, is a
continuous process through which water circulates between the
Earth's surface, the atmosphere, and bodies of water. It mvalves a
serwes of physical and chemical processes that result in the

movement, distnbution, and transformation of water throughout the
world. Water 15 a veny mportant abiotic Bctor 1in our ecosystem. I

plays a very significant role in the ecosystem and is wvital for the

existence of [ife, The protoplasm of cells contains TO-900% water, It 13
alwirys available in the rm of crculation.
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The water cycle 15

the continuous circulation

of water on the earth and

15 found n different
poOsItaans Iy the

atmosphere. The most
important process 1n the
water Cyvele 1% the
radiation from the sun

which causes evaporation
td water. The water cycle

beginsg with the process of

evaporation, J"'I'h"l
The heat evaporates water
from oceans, lakes, rivers,
ard other bodies.
Evaporation also ococurs
fraom most s0dl and the :
surfaces of plants through a process called transpiration. As the ;-"

water vapor nsss higher into the atmosphere, it encounters cooler
temperatures, This eads to the condéensatian of the water vapor mto

rain or ice crystals, forming clouds. Condensation oocurs around tny i *

particles in the air, such as dust or asrosols, which serve as nuclel
for the water droplets,

When these water droplets grow langer, remain suspended in
the air, they fall back to the Earth's surface as precipitaton.

Precipitation can take vanous orms, including ram, snow, sleet, or
hail, depending on the temperature and atmospheric conditions. It
can occur over both land and water bodies. Water i8 present
everywhere 1m0 the world 1n different forms, About 2,1 % of water
exisls as ice mn the Polar Begions and permanent glaciers. Water in
liguid form is found in the oceans, rivers, and lakez. Ocean iz the

main reservoir for vater which holds more than 97 % of the available
wHier.

The remaining amount of water ia in the form of freah water. It

15 fournd as atmosphenc water vapors, groundwater, sol water, or
mnland surface water. A great amoadnt of water 15 absorbed mto the

Fig: I&.4 Water Cycle
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=01l and rom underground channels, Water 15 again returned to the

atmosphere through evaporation

Living arganisms gel water rom the enviconment. Animals gel
water by dnnking while plants can get 1t by absorption from the soil.
Thiz water 12 used in the formation of various substances in the
body. 1t 15 mgested or consumed by heterotrophs. Animals releass

water by respiration, evaporation from the body surface, and
excrelwan through the discharge of wastes, Plants [aulotrophs] use

water during photosynthesis and release water by transpiration, the
majority of it 8 evaporated back into the atmosphere from the leaves
o plants after being absorbed by theirr roots, Dunng photosynthesis,

a little quantity 8 mixed with carbon dicstde to create high-energy
malecules, These eventually degrade dunng cellular resparabion and

are released back into the environment.

25.1.3 Aquifers and Water Table

Aguifers are transparent underground lavers of rock,
sechiments, or soel that hold and tmnsmt water, They play a

significant role in the Earth's hydrological cycle because they sorve
as natural underground reservodrs that contain huge amounts of
freshwater, Aquifers develop over time as rainvwater or surface water
seeps Into the sarth and slowly penetrates through the porous layers
e rocks or sedrments. Because they have the essential permeabilsty

te retain and share water, sandstone, limestone, and destroved
volcanice rock are the most common types ol rocks that produce
aguifers, When water enters an squifer, it 1= trapped within the pore
spaces of gaps of the rocks or sediments. Wells or natural springs

can be used to acguire vater when pressure forces it to the surfce.

Aguifers are neccssary for 4 wide range of human activities,
mcliding agniculture, mdustry, and domeshe waler supples. Several

regions depend hesvily on aquifers for origation and as a source of
deinking water. However, agquifers must be maintained 1n a
sustatnable manner to avoid overexplortation and the depletion of

these wvital resources. Excessive pumping or aguifer pollution can
cause water level depletion, saltwatéer incumsion nbo ooastal areas,

and water gquality degradation. Understanding aguifer festares,
recharge rates, and wvulnerabdlities §s critical for effective water
resource manapement. Aquifer planning, water besel monmitonng, and

-.-_
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the mmplementation of sustammable practices are all ontal for

sustaining the long-term supply and guality of groundeater from
aguilers.

The water table, on the other hand, refers to the upper
boundary or surface of the saturated zone within an aguiler. [t
represents the depth at which the sosl and rock layers are fully

saturated with water, The water table fluctuates depending on factors
such as precipitation, evaporation, and the rate of groundwater
extraction. In arcas with abundant rainfall, the water table may be
cloger o the surfece, while in arlkd reglons, It may be deeper
underground, The water table 15 significant because 1t determines the

avalability of groundwater in a particular area, Welle and
proundwater extraction activitees are tbypucally bored or found below

the water table to ensure access to an adequate supply of water,
However, excessive pumping of overdse of groundwater can lead to a
drop n the water tabhle, resulting in & lowered water level and
potential depletion of the agquifer.

-
25.1.4 Nitrogen Cycle Ty -y
Mitrogen s an essential element [or the existence of life on d
Earth, All living organisms need nitrogen for their growth and
development because i 12 the necessary component of organic e
compounds ke proterns, nucleic acids, and ammao acids. The oss o ¥

nitrogen between the earth and the atmosphere in various forms
throughout the envirenment is known as the nitrogen cycle.

The nitrogen cycle 18 a complex bopeochemical process that
ehsures the avallability and recycling of ndtrogen in the Earth's
ecosystems. Mibmogen gas [Na) makes up about 78 %% of the Earth's

atmosphere, but most organizms cannot utilize it directly in the
pasenus form. [L begins with nitropen fixation, where certain bacteria
convert atmosphens mitrogen inte ammonia (NHs) or ammonium ions
(MHa*). This process can occur through svmbiotic relationships with
plants or in the sol as free=living bactenia. In the mtnfcation

process, the conversion of ammonia or ammonium lons inte nitrate
(MO} occurs through nitnfying bactena. Nitcates are soluble and can

e easily avallable for plants and other organisms mn the sml. It 15
then absorbed by plants through thelr roots in a process called
assimilation., Within plants, nitrate 15 converted 1Nk vanous orgRnIc

e
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nitrogen compounds, such as protems and nucleElc acids, supporting
their growth and development.

Animals obtain nitrogen by consuming plants or other animals,
assimilating organic mitrogen inte thelr own tssues, When plants or
amimals die, of when waste products decompose, ammonification
takes place. Bacteria and funm decompose organic nitrogen
compounds, releasing ammonia into the soil. Finally, de-nitnification
occurs in oxygen-deprived environments, where denitnfving bacteris
| convert nitrate back inte nmitrogen gas, completing the coycle. This
essential process helps t© mantain the balance of mitrogen in

ecosystems, supporting the growth of plants and sustaining life on
Earth.

(1) Nitrogen flixation

The conversion of free or gaseous nitrogen into nitrate compounds or
ammornia is called Nitrogen hxation. There are three principal ways in
which nitrogen fixation can oCour,

Frokaryales i the

3

Fig: 25.3 Nitrogen Cycle
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(1] Atmospheric fAixation:

The fixation of nitregen in the atmosphere i3 referred to as
atrmospheric fixation. Only a small portion [S-B%) is repaired in this

manner, When hghtning or thunderstorm ocours much guantity of
atmosphersc nitrogen s turned into nitrates or pitele aclid. Nitropen
and oxygen can mix o hghtnmng (o form different nmitrogen oxides.

These are digssolved In rain and camed into Earth. These are
deposited in the sodl by the ram and then utieed by plants,

(ii] Industrial fixation:
The synthesis of nmitropgen-contamning fertthzers 5 called

industrial fixation. Nowadsays a large number of fixed nitrogen is
artifpcaally added to agncultural lands m the borm of fertiloeers.

(iii] Biological fxation;
s1xty percent of the mitrogen gas n the atmospheres 15

contributed by nitrogen-fxing beactena. Nitrogen gas muast be
reduced to ammonia. [ .

Ny+iHz —— ZNH: - ]
This reaction can only be carried out by a amall number of d
microprganisms Glled nitrogen=hxing bacterna, By killing and lysing i)
free-living  nitrogen-fixing bacteria like Azobacter [(aerobic] and o
Clostradinm janaercbic), free-lving blue-green algae 1n an aguatic ¥
aystem like Cyanobacterna, Anabaena, Cleofnchie, Thnchodesmium,
elc. are important nitrogen fixers. In some nitrogen-lixing bacteria’s
mutually benehoial relationship with plants ke Rheobeoem, the ixed
nitrogen 8 made availlable to plants. The rootz of many plants
contain these bacteria whoch fixed mitrogen, increasing soal fertalhity,

the best example 13 leguminous plants.

12} Nitrification:

When ammonia (MHa) Iz converted nto  nltrate (MO
compounds by mtribving backena through a process coalled

Nitriflcatiom. A small number of ammonia leaks into the sodl, and
nitrifving bacteria convert the majority ol the ammonium ons nto
nitrates, The mitnfication 15 completed 1n two steps, First ammonia 15
convertad Into nitrites (NO:) and then it 8 converted into nitrates
(M{ks), Two types of mtnfying bactena carmy it out. Ammon 15

7y &
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converted to mitrtes by the brst group of bacterna, such as

Netrosamaonas, and Nirocoecus, and the second phase 13 completed by
bacteria like Nuocysts, Nitrodvacter collectively known as Nitrifying

bacteria, that's why the process 15 called as nitrification. Although
bacteria are acrobic, pltrification only occurs in well-aerated aoals.

(3} Denitriflcation:

The demtrilying bactena arée present 1n the soal. They redice
=01l fertility by reversing the process of mitmfication, Certain soil
bacteria can cause nitrogen loss through thelr activities. [n anaerobic
condition these hactena break down nifrates, releasing mitropen hack

into the environment while consuming the oxymen for their oeamn
respiration. This process 15 termed de-nitnbcation, and the bactersa

involved are known a3  denttrifving bacteria, For instance,

Preydomonos turns soil nitrates mto gas.

M}y ————— M)y = N —& Nl —& N3

(Mitrate) — ([Nitrite] —  (Nitnic oxide] — [Mitrous Oxkde] —
|[Nitrogen gas)

(4] Ammonification:

When ammals and plants die, the saprophytee bacleria and
fung break down amimal waste and the mitrogenous compounds in
the sadl to produce simple chemicals like water, carbon dioxide,
aming acids, and sometimes enerpy. AMMONA O ammonilm 10ns

are created from amine acids, Ammonification is the process by
which microbes break down organic materials o produce ammonia

or ammonium molecules, Ammonification takes place 1n an aemboc
environment tn the soll. The ammonda 15 formed and releaged to the
atmosphere or retammed n the soil to be absorbed by plants or

converted into nitrate compounds.

25.2 THE FLOW OF ENERGY

The ecosystem s the basic fundamental unit of ecology in
which Inang and non=living things interact and mfluence sach other,
Without sunlight plants cannot prepare thelr food. While the on other
hand amimals are directly dependent on green plants for thear Fodsd.

Ecozystems act as encrgy converters, We can  track the
transformation of energy th the ecosystemn by clagsilying the spectes
n & community according to ther tmophic lesels of feeding

-.-_
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relationships. Speces are categoneed nto trophie levels based on

their pnmary energy and nutrition sources, This trophic hierarchy 18
based on lunction rather than species,

Z3.4. 1 Concept of Trophic Leavels
Each ecosystemn has different trophuc levels, or groups of

organiasms referred to s trophic or feeding levels. Producers
iplants, algae, and some bacterna) arfe the lowest trophne level [T1) use

solar energy to create organic plant matenal throeggh photosynthesis.
The second trophlc level 1z made up of herbivores, cows, poats,
sheep, dears, graxng animals, or primary consumers [[2]. They

cannat synthesize their own organic matenal and utilize solar energy
therelore, depends on prepared lood oo plants. The third toophic

level (T2 13 kEnown as predators or secondary consumers that
consume herbivores. Meat eater animals are an example of this tyvpe

including humans, I larger predators, or tertiary consomers, are
present, they represent even higher trophic levels.
Cmivares are delined as organisms that feed af multiple ".

trophic levels and are categornzed at the highest trophic level [T4) at - ]
W C []]L"_'.l do so. Humans, ginee are able 1o consume |'.'II'|.III!|EII:"_|-' |E_I:'EIIEI-'=| o
eater] herhivores and meat [eater] carmivores’ fall into this catepory,

The NOfth trophic level [TS5) 8 occcupied by decomposers, which ..'i

mndcluede bactena, hang, and detntbivores ke worms and insects. ¥

Decomposers break down waste and dead organic matenal and refill
the fertility of the soil, termed the Ofth trophic level,

25.2.2 Flow of Energy In Buccessive Trophic Level
Ecosystems are energy converters; on average, 10% of the net

energy produced at cach trophic level is transferred to the next one.
In complex natural communities, organisims whose [ood is obtained
irom plants by the same number of steps are said to belong to the
same trophic level Thus green plants occupy the first trophic level,
plant eaters the second lewel [the primary consumer  lewvel],

carnivores, which eat herbivores, the third level (the sescondary
consumer level), and secondary carmivores the l[ourth level [the
tertiary consumer level]l. The energy flow through a trophic level
equals the total assimilation (A] at that level, which in turn, eguals
the production (Pl of bovmass plus respration (R,

v AN )
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Processes mcluding respiration,  growth, reprmoduction,
defecation, and non-predatory mortality reduce the amount of energy

that 15 transmitted across trophic levels [orgamnisms that die bat are
not eaten by consumers). Because consumers may absorb high-

quality food sources into new living tissue more gquickly than low-
guakity food sources, the nuteitional guality of the material that is

consumed also affects how effectively energy 13 transferred. In terms

of energy low, decomposers are typically more significant than

producers due to the slow rate of energy transfer bBetween trophic
lewels. large volumes of organse matter are decomposed by

decomposers, which return nutrients to the ecosystem In INOFEATIC
form, whers they are reabsorbed by pnmary producers, During
decomposition, enengy 13 ol regenerated but rather emitted,

pomanly as heat, That's why things made of plastic are good for our
Envirenment since unable o decompose. Similarly, other modern

things are made by humans.

Trogrps e e Wl by § wio oeb- S T
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25.2.3 Concept of Productiwity

Preductivity 13 crmacial for an ecosystem's dynamics and
stability in the context of energy low. 11 deals with how gquickly
organisms acquire, store, and transfer energy through different
troghic levels. It affects trophic relationshipe, population sizes, and
the overall «fficiency of binlogrcal systems, 1t also symbolizes how well

avallable energy 12 converted inmto biomass or organic matter.
Ecologrsts understand the energy How, nutnent oycling, and

connectivity of organisms 1n an  ecosystem by investigating

productivity. Gross primary productivity |[GPF) and net primary
praductivity (NFP} are two important measures used to quantify the

efficiency of energy conversion in €cosystems

1. Gross Primary Productivity [GPP): It 15 the total gquantity of
enerEy that primary producers obtain through photogynthesis in a

piven amea and bime perniod. All of the energy that plants store,
Including the encrgy consumed for respiration, is included in GFPP,

Z. Net Primary Productivity [NPP): Aler pomary producers huyve ". .

consumed some of the energy they have captured for their owm - ]
resparation and metabolic reguirements, the amount of enengy lell d
over is known as net primary prodactivity. The energy that s
avallable for herbivores to consume or store in plant tlssues [such as e
rools and stems) ¥

23.2.9 Ecological pyramids
A wvisual representation of the relationships Between vanous

trophic levels in an ecosysiem g8 provided by ecological pyramidas.
Ecological pyramads are graphs that have developed a complex design

ae & result of the arrangement of these data. At different trophic
levels, ecologists compare the number of species, biomass, or relative

energy  avallable, Within each trophic level, they show the
guantitative features of enengy low, bioamass, and population sizes,
A descrniption of the three different ecological pyramids s

provided belos:
Pyramid of energy: An energy pyramid shows how much energy is
contained in the biomass of each trophic kevel. These pyrameds show

thatl fmore énergy 18 bost to the environment MOV LELE [rom e Leophu
lewel] to the next as trophic bevels nse,. Because some of the energy at

AN
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the lower trophic level s utihzed by those speces o carry out work
arvd some of it i3 loat, less energy reaches each succeeding trophie
level from the level beneath it. Energy pyramids provide amn
explanation for the lack of trophic levels. Because energy content

rapadly decreases at each subseguent trophic level, food webs are
ahort.

BLLIR

L Pyramid of Enengy Pyramed of Biomasa Pyramid of Mumbers
e .. Fig: 25,59 Ecological Pyramids
Pyramids of biomass:

The amount of biomeass at each level 18 represented GE B
pyramid, Indicating the amount of fTixed snergy at a spectho trme,
biommass s a guantitative estimate ol the total mass or amount of
living stuff. Biomass ¢can be measured in a variety of ways, including
total volume, dry weight, and live weight. Typically, the pyramids
show how biomass declines across subssquent trophic bevels,

Pyramids of numbers:

The number of species at each trophic level In a given
ecosystem 15 representesd by a pyramsd of numbers, wath largper

numbers being repregented by a broader pyramid. In the majority of
pyramids of numbers, fewer mmdividuals occupy each subsegquent

trophic level, Because of this, thers are more herbivores than
CArrIvaTres,

- II.- ]
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25.3.1 Ecological Succession

Ecological succeagion refers to the process through which an
ecosvatem changes and develops from a simple to 8 compleX state
over time. It occurs In responst to changes o environmental
condituons, such as bght avallalahity, sml compositson, and moesturre
level. When a new environment is created, after a disturbance on &

newly formed land, & commumity of plants and ammals Begins to
establish itsell. The term succession was first used by Hult in (1885,

and Clementas 1907, 1916 elaborated the principle and theory of

succession. “The process af ewalution of plant communiiies on @ bare
arive from berth o mr:l:un'rg % il succession .

The process of ecologmical succession involves a series of stages,
known as seral stages, where different plant and animal species
eradually replace each other. As the ecosysiem malures species
composition and processes change, leading to 8 more complex and

stable commumnity, This succession can take place over short or long
perisds of time, depending on the specilic conditions and the rate at ."

which species establish and adapt to the environment. The process : ;-"‘
by which species are gradually replaced over time 13 called ecological
succession. -

F

25.34.2 Kinds of Succession
Ecolgncal successions can be divided immto the lallowing categories:
1) Primary succession i) Secondary successkon

(1} Primary succession

Primary sucCession oCours in areas that are barren of lile and
lack soil, such as newly formed land or bare rock surfaces. It begns
in environments whers thers 15 no previous sml or vegetation existed.
Primary succession typically follows major disturbances such as
volcanic eruptions, retreating glaciers, or the formation of new

islands. The process of pnmarny succession  starts wiath  the
colofization of ploneer species, such as lichens and mosses, which

are capable of surviving in harsh conditions and can break dowmn

rocks to form soill. Primary succession 15 8 slow and gradual process
that can take hundreds or even thousands of vears to reach a stable

F &
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and diverse scosystem. [t mvolves the creation of an entirely new
community from scratch m an aren that was previously devoid of Tife.

(2} Secondary succession

Secondary succession ooccurs In areas that were previowsly
occupied by [ving organiems but vanished when the original
pcosystem was disturbed or dismapted while the soill remaned
undamaged, It happens as a result of natural disasters hike forest
fires or storms, or due to human activities ke logging or arming.
secondary succession 18 oflen faster than primary sSucCessSon Since
the zoll and some elements of the previous community are already
present, supporting in the ecosyvetem's recovery and rebuilding.

SECONDARY SUCCESSION
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25.3.3 Differentiate between Xerarch and Hydrarch Succession
Xerarch Buccession Hydrarch Buccession

[t h-ng.ins with hchens or
It begins with phyl i
blue green algae ettt ol il

Initeal sUCCESSION 15 A &Blow

. Initinal succession s quite fast
Process
3 Successon is seen &ll over Succoession 1= obsorved In ares
the arca where water is not very deep
The whole of the area s

Climax community develops

- Irsolved in formation of
on the edge only

climax commuanity
[t reduces bare land area
5 and converts it into fertile
farested ares

[t Gl up water body and
changes it into forested land

25 3.4 Xerarch Succession ".

Ecologlcal succesaion ocours in arid environments like deserts, Dy
moruniains, or dunes krnioown as xeranch sucoession. [ descmnbes how d
vegetation grows and how ecosvstems adapt in response to limited o
water resources and harsh conditiong tn the environment. When -
there 15 a lack of water and orgamie matter for plant growth and F

where little or no vepstation existed, xerarch succession starts to
pocur. Species that have evolved specifically to survive in arid
envirpnments are frequently the poneesr species. Thess  pioneer

specics tolerate high temperatures and limited water supplies and
are oflen drought-tolerant. Lichens, mosses, and several desert plant

species Are examples of xerarch poneer species,

(1] Crustose-lichen stage
When the surface 15 exposed to the sun, the temperature rises

significantly. At this stage, the substratum's lack of water and
nutrnents makes the rocky habatat severely xenc. Crustoss= hichens,

which appear on the rock surface as membranous crusts, are the
first organisms to occupy the bare area. The crustose lichens
Rhocarpus, Lacdea, etoc, are significant. They have a porous
structure, which allows them to absorb more water and minerals.

F &
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Lichens produce an excessive amount of carbomc acid,. That acid 15
produced when excess OOy reacts with water

{il] Foliose-lichens stage

This kind of lichen pgrows on rocks that are cloge o or
surrounding areas where crustosse lichens have already colomesed.

Aafter & little amount of soll and humus has accumulated, xeric
foliose and Druticose hehens, such as Dermoalocarpon, Parmeio,
Cmbelreana, and others are prominent protagonists in thas stage grow
on the rock surface that was previously covered by crustose lichens.
These hichens cover the rocks sath their delbicate, leal<hke strocture,

covering the crugtose lichens that already exist.
Additionally, they release carbomnic acd, whaeh harther breaks

down or lopsens the rocks into tiny pieces. With the continued
buildup of humus and aadl particles, the habitat's abuity 1o haold
whRier iImproves.

(1ii} Moss stage

Like other lichens, xerophytic mosses that 13 Podyirichum,
Tortica, and Oameoio are rransported o rocks and adapted Lo survve
in extreme drought conditions and become dominant, It replaces the
entire habitat and the existing folioge lichens disappear. Mostly they
grow in crevices and rocks depressions where they can get more

humus and moisture. Thess mosses significantly get more water and
cther mmeral nutrients by competing with other hichens. They

develop rhizoids to penetrate deesply info the soill of rocks. A mat
cokld develop on the rock surface as a result of its demise and
decompositeon. Topether with the sml, this can store more water,

creating an environment that is good for growing herbs

fiv) Herh stage

The rock 1z covered by herbacesus weeds, Herbacesus
wegetation, which 15 pnmanly made up of annual and perenmal
herbe, grows rapldly as soil thickness increases. Herbs grow better in
that sonl which has more noesture. Theée rools ol these plants can

almost reach the level of contimaous recks below the surface, release
acids, and speed up degradation. Herbs that die and foliage enrich

the =mil with humus, A decrease 10 svaporaiion and a small nse 10

-.-
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temperature are the effects of soal shading. A% a result, the xeric

environment starts to shift, allowing for the emergence of biennial
and perennial herbs as well s Xeric Frasses,

1v] Bhrub Blapge
The soil 15 coversed in xenc vegetation. These shrubs, which are

low, woody plants that are amaller than trees and have little to no
trunks, can grow [rom seeds or spread by rhizomes [fom nearby

places. These overpower them and make the sitcation INARpproprate
for herbs. Due to thelr inability to compete, shrabs have taken the
place of herbs, Early shrob mmvasion 15 grmadual, but once a few

shrubs have grown stronger, birds move in and help with seed
cdispersal. A% a result, there s dense growth, shadmg the sml and

creating unfavorable conditions for herb growth, which causes the
herbe to migrate.
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Fig: 25.T Xerarch Succesxion on hare rock |[Primary Succeasion)

[vi] Climax stage
some shade-lcrng herbs and shrmaibs that are acclimated to

humid environments also appear in the shade and create their own
cormmunitees. Alter an extremely long pervod ol bioee, the climax stage

appears when perfect harmony between the plant communities and
their kabitat emerges. The earliest tree species are langely xeric. The
xeric plants are replaced by mesophytic kinds of trees as the
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weathenng process starfed and the sml becomes deeper, Eventually,
a forest might grow

25.3.4 Hydrarch Soccession in Lakes

The process of ecological succession known &g hydrarch
surcession @akes place in aguatic habitats ke ponds, pools, or lakes

before transforming into terrestrial communities. Below, different
hydrarch succession stages are brelly described.

(1] Phytoplankion stage

Phyvtoplanktons are microscopic, photosynthetic organisms,
primarily consisting of algaec and cyanobacteria, which drift in water
biodies, such as oceans, lakes, and rivers. The phytoplankton stage is

gssential in aguatic ecosystems & these organisms form & base for
the food chain. Thev serve as primary producers, converting sunlight
and nutnents into organic matter, which then becomes a source o
food for other organismes, including zooplankton, small fish, and

e ultimately larger predators.

~a
. (ii) Submerged stage
_ Durnimg the submerpged stapge, aguatic plants ke algae,
. submerged rooted plants, and floating leal plants are the main

E' mhahitants of the water body. These plants are essential to the

ecosystem's early development and stabilization. The Arst organisms
1o colomize are [requently algae, and then buned roolted plants, whech

anchor to the substrate and help the water, becoms more
oxyEenated. As the puccession dewvelops, Hoating-leaved plants
appear, adding to the habatat and nutnent cycling.

[iii] Floating stage

Lurning the Nosting stage plants, such as water hlies, water
hyacinthe, or duckweeds, are prevalent. These plants have
aclaptatrons that allow them to Hoat on the surbece of the vater, often

with their roots submerged. Floating plants are typically able to

ncrease m nutrient-nch environments, as they can extract nutraents

directly from the water, They also contnbute to the owverall
productivity of the ecosyatem by photosynthesizing and converting
sunhght and carbon dioxsde 1into organic matter.

._-q- - —‘
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[iv] Reed swamp stage

This stapge is alzse known asz the amphibious stage. Even though
masl speces are anchored i the pround now, the majonty al therr
body parts are stifl above the water table, Ponds get shalloower as a
result of plant loas and degradation. The plants grow thick vegetation
and have well-<developed rhozomes. Typhka, Polpgonom, Phrogmates,

and Sagiftana are charactenstic plants of this stage, and thers are
aled armmals hke Lyrretea and Physae as well as msects ke water

scorpions and huge bugs

(v] Sedge meadow stage

A transitional stage In the ecological growth of a freshwater
ecosystem 15 Enown as the sedpe meadow stage of a lake. It happens

after the lake has been initially colonized by floatable and submerged
vegeltation., Emergent vegetation, especially sedges (grassy plants),
predominates in the regron around the lake dunng the sedge meadow
stage. These plantz have evolved to survive in molst, marshy
environments and contnbute to soul stabilzation. The growth of more ". -

complex plant communities and the eventual conversion of the lake B gy
: . | g
mio a lerrestinal ecosyslem are made possible by the sedge meadow
stage, which 15 essential to future successwon, It also makes it simple
for arganie matter to collect and contributes to the formation of soll. e

(vl] Woodland stage

The woodland stage 15 a stage in which trees and a dense [orest
canopy dominate the vegetation, Tree species, including deciduous
and evergreen trees, become established in the woodland stage and
form a closed canopy, shading the forest floor and creating &8 more

shady and diversified habitat.

fvil) Climax stage

The climax stage i3 the final stage of ecological succession in
which trees eventually dominate the woodland community, The type
of climax community that forms iz determined by environmental
conditions. Tropical ramforests occur in areas with abundant

rainfall, displaying a diverse range of tree species. In areas with more
moderate rainfall, such as temperate gones, a muxed [orest develops,

with a vanety of deciduous and severgreen trees.




25.4 FPOPULATION DYNAMICS
A population is & group of individuals belonging to the same

species who hve in the same place lor an extended length of time.

Population dynamics is the study of how a species’ populations
evolve through ttme and 15 one of the key areas of research into

population dymamics. Management of natural resources, such as
fishernes, also depends on population dynames o determine

appropriale management actions. Population dynamics play a
essenhial role in many approaches to preserving odiversity, but httle
18 knmown about it Population dynamics 13 the study of both long-

term and short-term variations in population numbers as well as the
factors that control population size, such as;

Inflow: births, Immigration
Ovéerllow: Habital destrmuchon, decressased rmecrasbmentl, mcreased

mortality, and inadequate conditions,
Outflow: Culling (to pick and destroy mdiaduals, éeg. seals, deéeer)

emigration, natural disasters, accidents, and predators

25.4,1 Characteristics of a Population
Charactenistics of a population can vary depending on the

gpecies and the specific environment It occuples. A population's
ponstituents depend on the same resources, are mpacted by

comparable environmental conditionz, and are very likely to interact
and reproduce with one another. However, here are some peneral
characteristics often used to describe populations: There are

population  attmbutes  including growth, distmbution, Ccamying
capacity, and viable size.

(1] Growth: Population growth refers to the increase In the number of
mdividuals within a population ower ttme. [t can be mfluenced by factors

LM AR DAMh FATER, dealh rales, |ImsEralsg (ndivideals moving into the
populatkn], and smigraison (individuals leaving the population).

[il] Density : Population density is the number of individuals per

unit area or volume. It provides an indication of how crowded or
dispersed a population 1% withan iis halatat. High populaton densaty

can lead to Increased competition for resources and a higher nsk of
disease ransmissHr.

-.-_
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fiii) Distribution: The distnbution of a population eefers o how
mdividuals are spread ocut within a regoon ar habatat. Populations can
exhitit dalferent distribution patterms, such as clumped [ndividuals
groaped together in patches], uniform [evenly spaced individuals), or
random disinbution junpredictable spacing emong idivduals).

{iv) Carrving capacity: There 18 a limited number of individuals that

can hve inoa termtory. The carmang capadcity s the maximum number

of individuals that a particular habitat or ecosystem can sustainably
support. It represents the balance between avanlable resources [hood,

water, shelter} and the population's needs.

iv] Minimuam or wviable slze: The minimum or viable size of &
population refers to the smallest number of Indmviduals regquired to

maintain long-term survival and genetic diversity. Small populations
are more vilnerable to negative effects such as nbreeding, genetic

drift, and reduced adaptability. Establishing a viable population size
15 essential for the long=-term survival of a species. -

253.%. 2. Problems related to Rapid Growth of Human Popalation i
The rapid growth of the human population presents several
problems that can be explained using demographic principles. These :
problems have significant implications for future generations and the @
Earth's carrying capactty, To address these problems and mitigate

their effects, sustainable population management, rEsSoOUrce
conservation, and sustamable development practicoes are necessary,

Thiz includes promoting education and access to family planning,
acdopfing  sustamable consumpbion and prodouction  patterns,

investing in renewable energy sources, preserving ecosyvstems and
biodiversity, amd fostenng equitable social and economic

development. By considering the carrving capacity of the Earth and

adopting sustainable practices, we can work fosards ensunng a
better future for future generations.

1. Over-population: Hamd population growth can lead to over-

population, where the number of individuals exceeds the
carrying capacity of the Earth,

2. Btrain onm Resources: The growing population requires more
resources o meet baswe needs, such as food, water, and energy,

AN
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[nereased consumphion of resources can lead to envronmental

degradation, deforestation, overfishing, water scarcity, and
depletion of non-renewable resources,

3. Environmental Impact: A mapidly growing population generates
a preater ecologmical footprint, which iz the measure of the Impact
of human actovities on the environnoment,. Higher population

densitiez contribute to increassd polluton, greenhouse gas
emissions, habatat destruction, and loss of bodiversaty. These

environmental mpacts have far-reaching conssgquences,
Including climate change, loss of ecosystem services, and
degradabion of natural habhrtags,

4, Pressure on Infrastructure: Rapid population growth puts
pressure on  nfrastrocture systems, such as transportation,

housing, healthcare, and education. Meeting the needs of &
prowing population reqguires substantal | investments  in
infrastructure development and mamntenance,

5. Intergenerational Egquity: The rapid growth of the human
poulation ocan compromse intergenerational e=guoety, which
K popu _ P HEnera Cuatty
- refers to ensuring that future generations have the same
opportunities and resources as  the present  peneration.
| Linsustainable population growth and overconsuamption of
B resources can deplete and degrade resources, leaving fewer
& available for [uture peneratons. This can lead o megurtable

distribution of resources and compromised well-being for future
pogulations.

42.4.3 Role of Fopulation Wellare depariment controalling the
Popualation of Pakistan

The Population Welfare Department of Pakistan plays a vital
role 1n controlling populaten growih through awareness campaigns,
family planning services, training, research, policy formulation, and
partnerships. It alms to provide education, access to contraceptives,
and reproductive health services to empower ndividuals and coupbes

o make informed cholces about family planning.

The Population Wellare Department of Pakistan aims to contiol
population growth by promoting family planning, providing access to
gervices, raising awareness, and ensuring effective  policy
implementation., These efforts contribute to empowenng indmviduals
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and couples (o make mlormed decsions about ther reproductive
health and contribute to sustaineble population managrment,

43,5 HUMAN IMPALCTS ON ENVIRONMENT
25, 3.1 Nuclear Power

A maclerr power plant 15 similar 10 a large coal-hred power
plant, with pumps, valves, stcam EENerators, turbines, electric
penieralors, condensers, and associated egquipment. Except for the
reactor, which plays the role of a boadler in a fossil=-fuel power plant?

Fig: 25.8 A bodling water reacior

The# use of sustained nuclear fssion to generate heat and
electricity 12 known as nuclear power. According to 2005 statistics,
nuclzar power provided 6.3% of global energy and 15% of global
electricity. The scarcity of fossil fuels, which 1s not availlable 1n every
country, 15 the reason behind the development of nuckear power
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plants. The nuclear power ndustry went through a pernod of
remarkable growth untll about 1990, That percentage remained
stable through the 1990s and began 1o decline around the turn of the
century. This trend appears hkely to continue well into the Zlst
century. The Energy Information Administration projects world
electricity generation between 20005 and 2035 will roughly double.

Pakistan also has these type of plants, namely the Earachi

Nuclear Power Plant [KNPP) located in Karachi and the Chashima

Nuclear Power Plant [CHASNUPE, 15 becated mnm the wicimities of
Chashma colony and Kundian in Punjab which are very essential for

the country's development, prosperity, and security purpose. The
plant 15 run and controlled by highly professional and trained staff
working there with zero mcwdents in other countnes of the waorld,

Advantages of nuclear power

a) Muclear power costs about the same as coal, so 1t 15 not
';‘ profithitively expensive 1o produce.

~a by Because it emits no smoke or carbon diexide, it has no impact

on the greenhouse effect
] Generates enormdaus amounts of energy lom small amounts of

B fueel.

dl Generates a smeall amount of waste
&) MNuclkear energy 15 trustworthy,

Disadvantages of using nuclear power
By using nuclear poweT thiere are bam mam Esues with nuclear

power the assurance of sale operatton and the sale diaposal of
wastes.

[i}] Surety of safe operation: In nuclear F!l'll;lnliﬁ:_ prevention,
mrordtonng, and action, Le., mitigating the consequences of

failurez, are ueed to achieve maximum safety. These are [a)

superior design and  construction; and (b superior
perlormance. (¢ Continuous maonitorng and testing to detect

equipment or operator failure; and [d) avoldance of significant

radicactive releases. Up to now, there 13 no negative impact on
our plant with respect to failure, and safety is reporbed,
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[i1] Safe disposal of the wastes: Eadioactive waste 15 déefined as
waste containing radicactive matenal. Nuclear waste iz 8
gource of concerm because it 8 nol biodegradable, which
means 1t does not decompose natumally n the presence of

oxven in the atmosphens, Second, it poses & number of health
rigks o anyone wiw Ooomes nld contact with the radiabon
emitted by this waste, As a result, some safety measures for
nuclear waste digpogal should be used, such as deep occan
dispogal, deep geological bumal, noclear waste recycling,
reprocessing, and sohdification

i L

Flg: 25.% Greenhowse &Tect {Global Warmlng|

25.5.2 Causes increasing concentration of COz in the World's
HLMOA |_1J||-_'_| k
Human activities are mainly responsible for nsang COa levels 1o

the atmosphere, The major sources of COz emissions by humans are
the combustion of fossll fuels such as coal, oll, and matural gas for
industry, transportatbion, heating our homes, and genemting
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electneity, The hurming of wild lands and orests increases COz levels
i1 the atmosphere. Deforestation also increases CO; levels.

since the industrial revolution, the percentage of O in the
atmosphers has increased significantly. Though not the pnmary
cause. humans and other animals oontrbute o C0s levels in the
atmogphere by exhaling COz. Furthermore, the intermittent enaption

of wolcanoes contnibutes to the ncrease of OO0z In the global
atrmosphere,

25 5.3 Carbon Dioxide Concentration and Global Warming

The amount of CO2 in the amr s quickly moereasing day by day.
In comparison to 0.03% tn the middle of the twentieth centsry, It
makes up around 0.04% of the air nowadays. Why 12 this relevant?
The increased atmospheric CO: levels, also known as  the
"greenhouse effect,” are most likely what are raising the planet's
average temperaturcs. Olp 12 one of the numerous gases of
greenhouse gases,

The natural greenhouse eflect that keeps the Earh's
atmosphere above freczing would be insufficient without carbon

dioxide, People are accelerating the natural greenhouss effect and
ralsang the earth's lemperature by releasmg more carbon diaxide into

the atmasphere. Ol levels in the atmosphere are rising as a result of

vArous human activities, such &5 the use of fossil fuels 1o
automobles and mmdustnal processes, COk absorbs hegh-energy

radlation, causing the atmospheric temperature to rse. This
temperature increase 18 referred to 68 global warming.

Long Term effects of global warming
The Earth becomes warmer and more trapped in infrared light

as carbon dioxide levels increase 10 the atmosphere. With only a
1.3 inerease, the earth would become wartmer than it kas ever been

in the past 100000 vears. According to the worst-case scenario, the

warming would ikely be sigmificant towards the poles. The arctic oo
that melts, as & result, might progressively food places 130 km [or

more) inland by ralsing the sea level by an estimated 100 m. Major
agricultural areas would become drner as A result of a varming trend

altenng the spatal distoibutsen of precipatation.

...'.- | t.
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25.5.4 Acid Rain

Any precipitation that contains acidic elements, such as
gulfurie acd or nitric acid, is referred 0 as acdd radn or acid
deposition, Scottish chemist Hobert Angus Smith first used the t=rm
“ackd rain” in 1852, Wet deposition refers to the type of ackd rain that
incorpaorates water, "Diry deposibion” 15 the name for acid ran created

from dust or gases. When atmosphernic pollutants like oxides of
nitrogen and sulphur react wilth ramnwater and come down with the

rain, then this result 10 Acid Rain. Sulphur dioxsde and nitrogen
oxides have contaminated the water in the atmosphere. When the
gases and water vapor interact, the gases’ contents turn mto clowds.

Even hundreds of kilometers from the pollution source, the water
vapor condenses and falls 0 Earth as acid rman, When the acd

precipitation reaches the surface of the ground, it also falls a5 snow
of as dry micro-particles and mixes with water. Acid rain can impact
the environment by destroving flom, aguatic habntats, hwaldings, and

infrastmucture.
| .
Canses of Acid raln: - ]
The causes of acid rain are sulphur and nitrogen particles d
wihich pet mixed with the wet components of rain, These particles can i)
b found in two ways: either man-made, Le., 88 the emissions that o
are given oul om mdustries, or by natural causes, hke hghtmng ¥

strikes in the atmosphers releasing nitrogen oxides and volcamic
eruptions releasing sulphur oxides. Although sulphur and nitrogen

oxides are naturally produced duning welcanic eruptions, forest fires,
and eruptions. Humans are aleo regponsible for producing more than
hall of thess chemcals through the burning of coal m power plants,

commercial bollers, and sizable smelters that extract metals from
ores. Aulomabiles alss release nitrogen oxides mnto the aimosphere.

Anthmpogenic sources refer to the causes of acid rain that result
frorm hiuman activity.

Effects of acld rain:
Animmals, vegetation, and agnculture are all negatively impacted
by acid rain. EBEach and every nutnent needed for plant life and

growlh 18 washed away. Agualic ecosystems are impacted when acid
rain baikds up on the ground and enters ponds, nvers, and lakes, It
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not only pollutes the water, but it also changes the chemistry In &
way that makes 1t difficalt fTor aquatic scosystems to exist, Acid rain
contribwtes to the leaching of hesyvy metals like iron, lead, and copper
into drinking water, &5 well as corroding pipes. Ta) Mahal, one of the
seven Wanders of the World, 1= largely affected by acid rain because
the city of Agra has many industries that emit sulphur and nitrogen
oxides into the atmosphen:s.

Fig. 25.10 Acid rain

Acid rain has a number of negative mmpacts, including the
following: (a) it makes the soll more acidic; [b] it harms agriculture
and forestry: and (¢ it kills aguatic aspecies and prevents their
successful reproduction. |d) It also improves the properties of some
metals, such as aluminum, which may be harmiul to many ecological
organisms. (&) Acid rain, alzo relerred to as "stone cancer,’
significantly damages stone structures and monuments. [ndia s
deteriorating because of the ermisstons from oll refinernes. () Acad ram
has a negative tmpact on the nervous, resplratory, and digestive
systems. Both humans and animals' are affected
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25.5.5 Ozone Depletion
Crzone layer depletion
18 the continuous loss of

oEone Iroan the  upper
atmosphers as a result of

human  s&ctivities, This
i Wy Wl OZEOTIE
madecrules come mto touch

with chlornine and Bromime
atoma Iin the atmosphere
fnd are broken down. The
high atmosphers’'s ozone
layer gets thinned due to
oEoqeE  lavet dépletion.
COzone molecules can be

destroyed by one chlorine
madeciale. 11T doesn't @l made as qQuickly as it gels destroived. Sofme
substances emit chiorine and bromine, which then helps to deplete g

the ozone layer Hydrochlorofluorocarbons, methyl bromide, and -
halons are all ozone-depleting compounds, The mest prominent »>
chemical that depletes the ozone laver 15 chlorofluorocarbons, which
can lead o dangerous bevels of ultraviodet ight pollution

Fig: 45.11 Ozone layer depletion

Compogition of the CGirone layer:
[t 1% an atmosphernc layer that s located between 10 and S50

Kilometers above Earth's purest form. The blue-colored, explosive,
and extremely deadly gas s ozone. Three oxygen atoms make up the
malectule known as ozone or Oz, Osades o nitrogen [NOX] and volatile
orpanie compounds VOO, comomonly referred to as hyvdrocartbons,
perform chemical interactions that result in ozone.

Formation of the ozone layer:

When uliraviolet energy from the Sun sphits an oxygen molecule ingo
i E . AN HIRE u : a
TRl OX N AfgMmE, (e rmeEualhng aiomeEs 4 n slkEsguently Jolns with

another oxygen molecule 0 generate czone in the atmosphere (O], Oxides
of nitrogen (MOEX] and wolatiles organic compounds  [VOC),  commmsanly
refermed o as hvdrocarbons, undereo cheoncal interactons thal result o
cmone. Bath near the earth and high in the atmosphere, this reaction s
praRRible
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Caases of ozone layer depletion:

The asonée 1 the stratosphere blocks off the maponty ol UV
rays, Chlorofluorecarbons (CFCs) are a class of commercially
signilicant chemicals that are lound in the stratosphere, These have
been emploved as cleansers in the electronic sector; coolants ([like
Freon) in atr conditloners and refrigerators; foam (like Styrofoam) for
packing and insulation; and propellants in aercsol cans, CFCs and
related chemicals are broken down into chlorine, fluorine, and
carbon by ultraviclet radiation. Chlorine and fluorine can interact
withh ozone under certain stratosphenc circumstances o produce
malecular ooygen.

25.5.6 Role of the Ozone layer in protecting life on Earth

[t wnos discoversd in 1985 that the amount of stratosphernc
oxone had decreased over Antarchics in the sprngtiaee by maore than
0% since 1977, The protective shield surrounding the Earth had a
breach in . The ozone laver i3 found in lower levels of the
stratosphere. All ultraviolet radiation g absorbed by it, preventing it
from reaching the earth's surface and protecting all organisms from
the negative effects of UV radiation. The ozone layer maintaing the
oxyeen and ozone in thelr regular cycles by absorbing radiation.

£23.2.7 Ellects of Ultravialet Radiation on human health
LUV mays can now reach the Earth's surface as the czone layer

thing. & few health problems linked te excessive UV radiation
exposiure in humans mnclsde sunburn, early aging of the skin, skin
cancer, and cataracts., Vanations mn the earth's temperature and
stratospheric ozone often have an impact on UV radiation. More UVE
(the higher-Irequéency, more dangerous type of UV] 12 oy reaching

the Earth's surface as ozone levels are declining, On the other side,
the penetration of UV radiation s reduced by a rise in cloud cover,
pollution, dust, waldfire smoke, and other airbomme and aguatic

particles connected to climate change, Additionally, waltreviolet
radiation allects and reduces the abdlity of phytoplankion to perform

photosynthesis.
.
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25.5.8 Chernobyl nuclear power incidence

The Chernobyl disaster was the result of a nuclear accident. It
happened an April 26, 1986, al Ukraine's Chermobyl Nuclear Powner
Flant, A fire and explosion released large amounts of radioactive
contamination into the atmosphere, which spread acroas much of the
Western UUSSE and Europe. Aside from the 57 direct deaths in the

accident, appraximately 300,000 workers were affected. In 2005, the

Urnited Nations Scientific Committee an the «ffects of atomice cadiation

predicted that up to 4,000 additional cancer deaths from the accident
would ocour among the 600,000 people who received more significant
CAPOSLHTES,

253,60 ENVIRONMENTAL RESOURCES AND THEIR DEPLETION

Kesources are useful items theat can be used by humans to
meet thelr needs and desires In any climate. Natural or
environmental resources are those that come directly fmom the

environment of lving things and can be utilized. Everywhere that
humans have gone, they have changed the snvironment according to ". -

their needs. Living things are valuable natural resources. The Earth B, Sy
18 a standalone entity. The amart utilization of Earth's resources will d
determmine how long humanity will exist, Natural resources play &
significant role In a country's economic growth, Without their § 3
consumption adjustment, there will e irreversible chmate change, ¥
declining economic growth, and higher social, economic, and
environmental costs due o lower productivity. Besource depletion is

the process of using either of thess types of respurces faster than
they can be replaced.

2001 Rinds of Natursal Kesources
THe &vironmmenl 15 a vYast oolleciasn of resources. THese

resources Are the natural components of the world that are esseniial
i human existence. These as renewable and mon-renewable
TESCILITT 5.

(1] Renewable Environmental Resources

Un & human-time scale, resources like direct solar energy,
wind, and hdes thal are uncondibenally rendwable are Enown as
permanent resources. A condifionally renesmble resouroe 15 one that
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can be renewed, reproduced, or expandéed n guantty by natural

proceszes, Examples inchede freshwater, fresh air, fertile sol, and
trees i a forest, gases in grassland, Iramns, and hbers. The majpocity of
biotic and complex resources that are obtaned from lange organisms
are conditdonally renewable resources. Natural systems that replace
themselves guickly enough to keep up with consumption provide

renewable resources, Living things make use of them. Natural cycles
ke the water cycle, carbon cycle, oxypen cycle, mtrogen cyvcle, elc.
are continually replacing them,

(1i] Non-renewable Environmental resources

The creation of non-renewable materials occurs congiderably
mare slowly than their environmental usage. These are depletable

and once kost, they cannot be replaced, Vanous metals, non-metallic
minerals, ooal, oll, and natural gas are a few examples. Mostly they
consist of minerals and fossil fuels, which cannot be renewed again.
These are finite, exhaustible resources that are gradually replaced
e when they are used up (in stock) |e.g., coal and o). These notic

g a8  resources cannot be regenerated because they were created by
- plants’ photosynthetic activities millions of years ago. In modern
_ times, neither the supply of gasoline nor the supply of ron ore 15
. reproduced or increased. They are basically lost forever once
E consurmed,

22,8, 2 Depletion of Environmental resoarces

The exhaustion of raw matenals within & region 15 referred to
as a resounce of depletion. Renewable resources and non-renewable
resources are commaonly distinguished. The use of eitther of thess

types of respurces beyond thizs level of replacement 18 commonly
known as the depletion of resources. Sustainable use of resources is

sugEested by the experts.

Caunses of resource depletion: Man 15 the primary cause of ressource

depletion; hiz activitics consume natural environmental resources at
a rate that exceeds ther rate of renswal. Oserconsumpton o

EXCESSIVE OF unnecessary use of respurces, inequitable distnbution of
resources, overpopulation, slash-and-burn agricultural practices:
technodogical and industnal development; erosion; irmgation; minng

- u .. - ]
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for oil and minerals, and pollution or contamination of resources are
all factors that contribute to the depletion of natural resources.

25.6.3 Conventional and Non-conventional Enorgy resources
There are btan types of enernmy sources: conventwonal and non-
conventional.

(&) Conventional energy sources
Conventional sources of energy are those that have been 1n use

agince prehistone times. Traditional enengy sources inchude the foasil
fuels coal, natumal gas, and ol. Coal, oil, wood, peat, and umnum

are sources of energy [electricity], as well ag fuel for fire. The benefits
of Eraditional enerpy sources, such as fosst foels, inclhade ther low

production oost and the requirement for well-establizshed technology
that can produce energy continuously. The drawback of traditronal

energy sources is that they have a imited quantity because nuclear
endergy and obssil fuels aall uliimately man out. Burmng foss:l fuels

also contributes to acid rain and releases large volumes of W

greenhouse gases. ) -}"
Fossil luels: Coal, ail, and gas are examples of fossil fuels, They mee _

95% of the electricity demand. They cannot be regenerated. Fossil o
fuels are so=Called because they are the remains of plants and F

animals that lived millions of vears ago.
Nuoclear energy 15 generated by the hssion of radmactive atoms, Thas

cnergy 18 used in nuclear reactors to make electricity. U235 is the
primary nuclear foel. Nuckear energy has the advantage of emithng o

larpe amount of energy. The disadvantages are that it produces
radioactvve waste and 1% costly.

ib] Non-conventional energy sources

Non-conventional energy sources or unusual sources of energy
are new energy sources that are stll oot wadely used. Thedr

contribution to national power 18 ot significant. Thess are: Solar and

nvdeoeiactnic powsdt |damsa in rivers), Wind ey, el energy, and ocean
wave energy, Gepthermel energy (heat from deep under the ground),

Thermal energy [mian the s&a (the differencoe in heat between shallow and
deep water], Biomass (buming vegetation to prevent methane procdaction),

AN
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BHio-Tuel (producing ethanol (petroleum) oom plants), Bae-gas 1L a8 al=o
referred to as renewable energy scnirces

The benehits of non-conventional energy sources inchede their
abundance in nature, lack of pallufion, and envirmonmentally Imendly

nature, The disadvantages of nonconventional enNergy sources ans
that they are often lmited to producing energy only under certain

conditions, such as sunny days for sclar pancls and windy dave for
windrmalls,

253.6.4 Protection of Environmental Besources

Natural resources are essential to our survival. The quality of
pur aer, water, soal, and bwlogical resources has a direct mmpact on

our health and well-being, Uur surroundings Seascapes and wildlife

are mextncably hnked o our culture, inspinng art, and hterabare,

Cur economy and key industrial sectors rely on healthy ecosystems
poth darectly and mdirectly., Many people behise thalt natural

resources have intrinsic value; that is, they are waluable in and of
themselves regardless of thear functional salue,

25.6.5 Role of government departments and NGO=

The governments of different countries contrgl and develop the
country's forests, dams, major irrigation systems, power plants,

rallwavs, ports, moads, mines, and industrics. The environmment
minisiry i in charge of planning, protecting, and coordinating
snvironmental and forestry programs. The Ministry of Environment is
in charge of assessing the environmental mmpact of any progect that

has the potential to harm the environment, Every vear on April 22nd,
Earth Day and Tree Flantation Week are observed to educate the

public.

Role of NGODs: None Government Organizations <an play an
impnrtant make n environmental protéchion conservabon  and

management, as well as in raizing public awareness  about
environmental ssoes. They have raosed pubbe awareness o

environmental 1ssues caused by neglect and  uncontrolled
expioitation of natural resources. Some af the RGOS are imnvolved 1o

cnvircgnmental empowerment, while others are involved in research
work at different levels,

-.-_
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A SUMMARY

Water 15 a very important amotic factor in our scosystem.
The water cvele begins with the process of evaporation.

Agquifers are necessary for a wide range of human activities,

Including agriculture, industry, and domestic water supplies
The nitrogen oycle 15 a compléx biogeochemical process that

ensures the avallability and recycling of nitrogen in the Earth's
ECOSYSIEmS.
When ammoma [NHa) 15 converted mmto nitragte (NC:) compounds
by miteifvang bacteria thiough a process called Niteification.
Ammonification ks the process by which microbes break doan

organic maternals to produce ammaonia or ammonium molecules,
The ecosystem 15 the basic fundamental undt of ecology in whick

living and non-living things interact and influence each other.

An energy pyvramid shows how much energy 15 contained n the
biomass ol each trophic level.

The process of ecological succession involves a series of stages,

knowmn as seral stages,
Frimary succession oocurs in areas that are barren of lile and

lack sail, such as newly formed land or bare rock surfaces.

Ecological succession occurs in arid envirenments like deserts,
mountEains, or dunes knoewn as xermroch sucoessinnm

Phyvtoplanktons are michoscopic, photosynthetic organisms,
primarily consisting of algae and cyanchacteria.,

A tramsitional stage n the ecological growth of a freshwater
ecogystem 15 known as the sedpe meadow stage of a lake.

The guality of our air, water, soil, amnd biological resources has a
direct impact on our health and well-Being,
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l. Encircle the correct choice.

1}
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Which one of these mainly causes the greenhouse effect?

() Ackd rain [b] Oxone laver depletion

ic] Giebal warming [d] Forest fire

Factors that affect the flow of enerpy at the trophic level are
jay Mon-predatory deaths [ Growth & Eeproduction
jc] Heat lkwss |d] Sunlight

The maiti cause al the ineresase m the amount of COy i the
Earth's atmosphere is

|a) Bagdly grovwing human population

(] Burning of a large number of foasil fuels

c] Increase in the number of industries

{d] Decreases in the forested resources

All 1= positive for which of the following processes?

() Ceadation of Mitrogen

(] Melting of ice and evaporation of water

ic] Oxadation of gobd

{d] Burning of chlorine

Which of the bllowing dietary reguirements 15 inwvolved in
nitrogen balance/

jay Carbohydrates B3] ¥itamins
{c] Proteins || Essenitial f-El.[[].' Ll L B
Which of the {ollowing cycle 18 not a gaseous tvpe of cpcle?
|a} Carbon cycle ) Nitrogen cycle
{c] Phosphoras cycle |d] Oxveen cycle
The source of carbon to plants in the carbon cycle is
{a) Carbonate rocks ] atmosphenc carbon dioxide
] Foasil fuels [d] all of the abowve
villj Conversion of mitrates to nitrogen 15 called
{a) Mrtnhcaton [Bb] Denitnfication
ic] Ammaonification [dd] Mitrosen hxation

jE—— T [E—— —-. [ EET—
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what is the only source of energy lor all ecosystems on Earth?

1x}

(] Water (bf Sun

(c] Animals idj Plants
The pioneers in Xxerarch succession are the
Lis) Fahiose Lehens (b Mosses
(c] Crustose lichens [d) Shrubs

2. Write ghort answers of the following questions.

i)
it
1Kl ]
%]
V|
vi]
VI
viii|

Why biogeochemical oyele s named o

Differentiate between nitrification and de-nitnfication
How does energy flow between trophic levels?

What are the major producers in a terrestrial ecosystem

How does ecological succession affect the commumnity?
What are the causes of ozone laver depletion

Why should we conserve busdiversity?
Differentiate between renewabie and non-renewable resources.

4. Writeé the details answers of the lallowing questions:

1,
ii]
1L

1]

What 8 a bipeochemical cycle? Explain nitrogen cycle in

detail.
Describe the efects of Carbon dieside and global warming on

human health.

What 13 successiony® Describe different stages of secondary
succession with examples.

What factors determine the growth rate of the human
populationy Give their reason also



