CHAPTER

Ecological Interactions

and Environment

« Interaction between lwving organism and ther envicanment
is called 35 Ecology (Haeckel}
+ R Mishra is known as father of Indian Ecology.

Ecosystem

+ It may be defined as any umit that inciudes all the organisms,
ie, the communities in a given area along with heir
interacrion with the physical environment so rhar the flow
of energy leads ro the occurrence of rophic siructure. biotic
diversity and marenal cycle, within the syscem.

» Term ecosystern was gven by Tansley.

Kinds of Ecosystem

Matural Ecosystem They are present naturally in nature,
Artificial Ecosystem These are mantained aroficially by man

Structure of Ecosystem
Abiotic Factors

Abiotic factors of erwironment are of two types :
{2) Climatic Facors, eg. temperacure, hght. wind, humidicy,
precipitation and warer,
{b) Edaphic Factors They pertan to soll. it includes soil
texture, mineral compaosition, pH, ett.
Cwing 1o the abiotic factors of environment, arumals used o
adopt certain modifications

Biotic Faclors

* Autotrophic Component  This component is constituted
mainly by the green plants, thar have the capability of
fmmm_g compiex substances at the expense of light energy
and simple inorganic substances. They are also called
producers,

s Heterotrophic Component  {a) Also called
consumers. They utilize complex substances produced by

plants. They can be furthers caregorized as  primany,

secondary and rertiary Consumers,

{b) Food levels in ecosystermn are called as trophic levels

{c) Energy is transferred from one level to the other in 2 foed
chain.,

Producers — Primary consurmers = Secondary consimers
=+ Dacomposess

(d) Ecological Pyramids are discovered by Charles Elton.

Upright in pond and grasslands
inverted in foresc or tree ecosystem
Upright in grassland and forest

| inverted in pond ecosystem

Pyraeid of numbers

Pyramid of Biomass

Ecological Interactions

Members of different species oftén interact, ie, affeco each
other, in various ways in chéir environment,

They can be of three main types

Positive or Beneficial Interactions

In which one or beoth participating species are benefired
It can be:

(a} Scavenging The act of feeding by an animal on the
remains of dead animals and other refuse ic caiked
scavenging, eg. vuleures feed on carcoses,

(b) Commensalism It is the relationship beeween individuals
in which one is benefitted and the other is unaffecced

" eg, £ coli lives in the large intestine of hurmans for getting
food, shelter and side. &

() _Prqto-cooperatinn It is an association berween
individuals of ctwo different species in which each one is
benefited but can live equally well in absence of
association, eg, birds and cattle. Birds feed on lice and
tucks so birds get food and cattle is relieved from
parasites.



salable 10 juminant’s stomach for cellulase digestion.

jve or Antagonistic Interactions in which
" species is Harmed

]Amemlism One species causes harm to another by

W e 1onic secretion The  adversly affected species is
qmensal and the alfecung  species 15 inhibitor,
eg. SUEPIONIVLES GSCUS SECretes streptomyan, e, an
sntibsotic nhibiting ather bactena

competition 1t 1s an interaction that occurs berween
o of more organisms when the resources neccessary
for them are hmited and adversely affect them

(b)

competition  can be nter or ntra  specific.  eg.
carnivorous animals, such as tigers, leopards compete for
the prey

(¢} parasitism It 5 an association of twao crganisms of
different wizes and species in which the smaller one 15
benefitted and the larger one 15 harmed. The organism
which 15 benefitted is called parasite and the organism
that suffers & called host,
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jqualism ¢ 1s an association between two individuals eg. Anopheles spreads malana
l‘ﬂ:?w.o species both of wiich are benefitted but can not (d) Predation One species ic killed and eaten up by
¢ separately, €@, fuminants and  microorganism another. The species that captures is called predator and
Microbe €an Bt food and in turn make cellulose the one, ie, caught is prey, eg. all carmivores are

predators.

Neutral Interactions

In which neither species benefits or suffers.

Mimicry It 1s the resemblance of organisms with other
crganisms of with non-living objects in form, colour and
behaviour to escape predator’s notice. An Organisin that bears
resemblance is called mimic and the organism to which a
mimic resembles is called model

Pollution

It may be defined as an undesirable change in the physical

chemical or biological aspects of environment.

. Pollutants The material or energies that make the
environment unfit !

Classification of Pollutants

On the basis of thewr

On the basis of

i
On the basis of their

exislence in natura degradation persistence

uualnam Quantitative Biodegradable pollutants.  Meon-bio Primary Secondary

pollutants pollutanis they can be degradable pollutants pollutants

not present in present in degraded, poliutants they persist these ang

nature and are nature bul e.g., Sewage they can't be in the form farmed by

added by man, act as pollutant degraded, in which interaction
e.g.. Herbicide only when added e.g.. DOT they are among primary

: in EXCEsS, added, pollutant

At @.q., COp in excess e.q., Plastics e.g., PAN

Types of Pollution
Air Pollution

k refers o the release of undesirable matenal into the
#mosphere in concentranions that are harmful to nature.

Causes of Air pollution

* Human Activities,. eg, over population, deforestarion,
Muclear explosions, industrialization, ¢

: :iture, eg. volcanic eruptions, electric SLOrmMS, solar fares,

C, g M o

* Greenhouse Effect It is a process by which thermal
fadiation from a planetary surface is absorbed
Amospheric greenhduse gases (CO; Oy CHa MO and

water vapour) and re-radiated in all directions, thus raising
the temperature of planet,

Hey fever is caused by the pollen grains of Amaranthus.
Matural pollution indicator lichens,
In presence of SO, lichens start disappearing,

50, affected the Taj Mahal (Released from Mathura oil
refinery,

ne Peroxy Acetyl Nitrate (PAN) are
i secondary po
fausing photo chemical SMOog hicans

Aerosols or CEC (Chloroflou J
or ora carbon) released b
plane emissions cause destruction of ozone layer. da

Methome (CH ) liberare from rice fields is a greenhouse gas.




730  CDS Pathfinder

e Carbon monoxide owde has 200 times greater affinity for
haemoglobin chen oxygen. _

+ Acid Rain Sulphur dioxide and sulphur crimade react with
water @ form sulphurous acid and sulphoric  acid
respectively. The sulphurous and sulphuric acids may
precipitate as rain of snow, producing acid rain or acid
precipiacion,

» Eutrophication Phosphorus and nicrates dissolved in warer
ace as nutnents and accelerate the growth of algae chac
forms mac on water surface. This phenomenon 15 called

eutrophication,

» Natural indicater of pollution in lake Daphoa, larva of
stonefly, cubifex,

¢ Mercury poisaning —Minamara disease

+ Cadmium poisoning — ita) tan disease.

= Nitrate poisoning — Methaemoglobinermia in infants

» Bhopal gas tragedy occurs due to leakage of machyl Jso
cyanate {MIC) on 3rd Dec. 1984,

Water Pallution

le is the addition of organic, inorganic or biological substances
£C water that can make it unfit for use.

Cause of Water Pallution

* Organic wastes {communiy waste warer) Waste from
petroleurn refinenes, food processing plangs, poultry, ece.

* Pathogenic orgamisms, eg. bactera, pratozoans helminth
SEE

| 7 Ex situ Seed bank, Botanical garden, Aquaria, Zoos.

i Cudbwra National Park [Utier Pradash)
: % Periyar Mational Park Karala {Elephant)

+ 0 Chipka movement was started oy Sunderat Behunguna for forast

» Inorganic wastes (chemicals and minerals) Wasce frgp, farm,

run off indusgries, etd.

Soil Psllutien

« Alternation in soil by addition and removal of Materiy,

leading to reduced productivity.

» Causes of Soil Pollution Causes of soil pallution ing,

chemicals, perticides, fertilizers organic manure, radlitacyiyy
wasles, etc

. T T,
Wild Life Conservation
I Aed Date Beck contain list of 3ll endangered animals and plans
73 This beok 15 maintand by Imematicnal Union for Consarvatipn o
Mature and Natural Resources (ILCN),
3 "Vvildlife conservation may exsity fi.e., in artificial habitst) or in gep,
li.g., natral habitat) type.

7 e sMu Biosphere reserve, National Park, Wildiite sanciuzries.
7 Project tiger was launched in 1973 in India.
T First national park in India Corbett National Park {Uttarakhand)

71 Simlipal Biosphera Reserve Odisha \
A Panda is the symbal of world wild life furnd (WWF)
7 Baedipur National Park 45 located in Karnataka

conservation in Tehri Garhwal {Uttarakhand) Asatic lion, one
tarned Rhinocerss, Musk deer are endangered space:.

T

EXxercise

1. Change of the volour of the skin is observed in

(a] prawn fbl starfish
€] chameleon (dl shark
2. Which of the following is bicdegradable?
[a) Paper {b) DOT
{¢) Polythene {d] Plastic

3. ;}zr.ma layer of upper atmosphere is being destroyed
¥

{8 sulghur dipxide
ib) chiorofiucrocarbon
i) protochemical axidants
(d) smog
4. Acid rain is caused by increase in the atrospheric
concentration of
fa) Ozone
b) S0, and N,
el 50,
ld) SO, and €O
5. With reference 1o 4t i
following st.atmnents.m FePHetc pressure, consider the
I:I ﬁhnﬂs‘phm'fc pressure decreases towards polas,
. Atmospheric Pressure decreases with allityds.

M. High pressure 5 ;
during winter experienced over continents

IV, All deserts is experience low pressure throughou
the year, P
Which of the above statemantz are correct?
[a) 1 and HI &y
o) It and 1}
M) 1 and N
B Il and v

6. In a forest the following four-step food chain operates
. Grass — Insacts — Frogs — Rirds
W?u{:h of these organisms can be classifisd a5 &
PrUDArY carnivore on the basis of this food chain?
[a) Grass (b) Bird
fe) Frog (d) ‘trsect
7. 'Green house effect’ meanj '
{[ﬂ fﬂ]lu'giun m house in tropical, region
rapping of solar energy di ¢ carbon
P gy due to atmeogpherit
(¢} prevention from ultra violet radiations by the ozon
(d) None of the above

B. Acid rain is cansed due to pollution of atmosphere bY
{a} oxide of carbon and nitrl:ngl;- s
(6} oxide of nitrogen and sulphur
(e} oxide of nitrogen and phasphorys
(d None of the above .
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fal chauld! ) Jai the weed
(o) bathd ) Jg;m _ (a) penguins have chemi
The process of separali L which is toxic to po jcal substance in their muscles
ng lar
i ath the help of wind is ca":‘{lrﬁin from chaf {b) penguins are ‘J"tg 3”Ot:]ear5d
]'S.it'v'il'lg ed aif and h Thereiore, a ¢ and always move in aro
(] winnowing E] threshing o (¢) polar bears E:L“P':ﬁ;ﬁ"”m approach them FRAEE
£y ins =
p Lite is absent on moon d ) None of these T;'ndmpni The former “WS"";“:; C;E!trst under natural
- ) water ue to lack of (d) Pﬂllfir lives in the South Pole e North Pole while the
e nitrogen (b) carbon n:lalt'r DERFS and  penguins  displ ;
: , (d) hyde ationships and they h isplay  symbiotic
!1 Mﬂlch list 1 with list II and Dﬂﬂ‘i existence in the i ¥ tlp Each Other fﬂr '[ht-
ysing the codes given bel select the co 18. Rain wat ce-cold ecosystem Ir
List I ow the lists, Trect answer not sui:asrecﬂieat?dkfhﬂf 30 to 40 min of rainin
—=1obal . . rinking t : gis
A Global warming | 1. Oxid __Lst 11 :;; S g?“ﬂiﬂ and ::..rtmm"s'3 . (cps 2011 1)
es of e —eeeee . ! issolved toxi :
. Acid Tain sulphur nitrogen and {ﬁl} is deficient in min¢,3E° chemicals
. Noise pollution i Adrport 14 ! is acidic
p. Noise level % gef.'ibﬂ i :'rn:“ﬂ;une among the followin
e 5 Nree“ house effec [b?; 'u'l:ndemﬂdﬂble items? g group of items contain
7 . Muclear tests t (6) wgﬂoﬁ, grais. Plastic (cDs 2011 1)
A B C D (c) Fru.-g;;ﬂ[:sfi-#;a_llw_zr
. : SR l“"i'f1‘: H
Eﬂ 4 ] e (b) ol 2 (0] Lime jucs, Grass. Puh,»s.lh'"a”a‘*“ cup
g 1 4 3 2 K| 1 2 0. Photochemi Yrene cup
5 E“WFMCaﬁnn = {d) 1 2 3 : {a) cool E;Ealhufnr?ngrﬂfﬂurs in
(] dissolved hydr ses a decrease in B} warin d id climate (cos zo11 1)
rogen (i , dry and sunny cli
[b) dissolved salts ¢} cool, dry and sunny cli e
‘t] dissohved oxygen [d} warm and humid \"Fllmatt
(d) All of 21. Whi id climate
4 the above al ch one of the foll
, UV radiatl ong the owing plants
(3] skin on causes cancer of road for absorbing vem:i:lali-npulﬂrl}' grown
(e) liver (b) mouth (a) MNerium pm:;:l;anm
15. Minamata djsEa:ﬂ: (d) lung o (c} Bougainvillea E'I Meem S 2010 1)
a) automobile “hai:gt:a“SEq by : :I-'h"_-h one of the followi | Calotropis
;E:::;ttr Pﬂ“u‘tinn from c;:ént’alniﬂg lead u[!;iﬂ%]lﬂc lakes? owing is not a featur
industrial was!  stwage oams are fre : e of
i B e o5 3
rima Mo
:':u:na: been observed that ' (d) Dumi:fatiﬁdh:f;;ww is low
This iswdT Er!'d nm thmughumnasm lose: substantial 23. Which one of th fuegrgm e
6) nperi - e during space flight. that helps in k7 ollowing is a free livi
(o) rniuag:::;w i (cDS 2011 11) (a) Azotobacter trogen fixation in s:ﬂ?ﬂﬂg bacterium
i intake of dft:?hyﬂ _ [c) Azolla (6} Arigboena (cDS 2009 1)
(d) tow t yidrated food table 24. Consid (d) Nos
emperat t ar the | tac
1?, FDHI beﬂ_rs ,IUFF In cOSmMos I. Cigarette Uul;lwing statements
birds are carni smokin .
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1 (c) Both | (CDS 2008
b Neher ) e L
r | nor |l '
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