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Environment/Jaiaz Ul

- Everything that surrounds or affects an organism during its life
time is collectively known as its environment.

: g@ﬁ a;aﬂaqmasqwﬁﬁm?mmnﬁaaﬂ%aIﬁ'ﬂm
U H DI CIARSIGIE]
* The word environment has been derived from a French word
‘environner’ meaning to encircle or to surround.
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Ecology/IRUfdet &(ﬁ' 45@%’

Btafement
%s the study of the interrelationships of organisms with

their environment and each other.

- uTRfRyfa®t sftal & 3rua wafarur ik U gk & 91y Siadas &7 g g

* The word 'ecology' comes from twords, namely 'oikos' and
'logos’, oikos means, 'household’, place to live' or 'habitation’, 'logos’
means, 'study’' or discourse'.

. T3 31 NP Tad! "3gh " aﬁvw?mﬁm%,aﬂWW

Y, T84 DI R qT1 , S a1 =T |

#/The term. was coined by the German zoologist, Ernst
Haeckel, in 1866.

. giRfRIfaS™ e SH= uroft fAg=t 3w e d gRT 1866 H ST 74T YT
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- Types of Ecology : /Uﬁw*m:

- Ecology is of two types: Autecology and Synecology.

- IIRTRATAPT Gt UHR 3t il 8: sMfcIPprarel ok RADIare |

- Autecology: It is the study of individual organism or species.

. 3cTdrare: I8 AfeaiTd Sitd 1 USiTfd &7 a9 |

* Synecology: It is focused at understanding the interactions of
groups of organisms or species within a community.

: m&%wanﬂmaﬂﬁmm%mﬁmzmaﬂ
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¢Ecosystem: An ecosystem is a functional unit of the environment
in which living organisms interact with one another as well as with
the surrounding physical environment.

: GEF mf%'f@rﬁﬁ = qUiaR vl &1 TP SATHD forad
Wwﬁ HTY-ATY YT & mﬁamﬁmm
- The term “ecosystem” is an abbreviation for “ecological system?”.

. yiRfRUfaSt a3 Tsg "uifRufa® @3 &1 wféra = g
* The term was first used by Sir Arthur Georgmo

refer to a whole community of organisms and its environment as
one unit.
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\,,V \ Components of Ecosystem .
'8/ [—‘—| A \?““6

& Abiotic Iomponems Biotic components

[ T 1
Physical factors Inorganic substances Organic substances

® Temperature Water Proteins
® Humudity Oxygen Carbohydrates
® Light Carbon dioxide Lipads

® Atmospheric pressure  Nitrogen

Qx.
M l) Producers Consumers Decomposers
N U ) Qr (Green plants)l (Animals) (Microorganisms)
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- Abiotic components (Non-living)/ Iifd® uew (ﬁﬁﬁ?)

These are the non-living components. They can be grouped into following three
categories:/q fAsiia ue® g1 ﬁm%ﬂq Sforat & gieT &1 gHdT &

Physical factors: Sun light, temperature, rainfall, humidity and pressure. They sustain
and limit the growth of o%anisms in an ecosystem. /zﬁf?ra PRDP: ?I!f CAR'CILINGIVEIGH

awf, agar 3k 2aral 3 & o oftal @1 3f B! 91T 7@ € S} Wifid H3a 2|

Inorganic substances: Carbon dioxide, nitrogen, oxygen, phosphorus, Sulphur, water,
rock, soil and other minerals.

=g @A |

. %%%%%gubohydrates roteins, lipids and humic substances./ PIAD
; e, faifts o gghie Tard

They are the building blocks of li systems and therefore, make a link between the
biotic and abiotic components./ g wurferal & fAwior @3 é AR Wﬁlﬁ, Wfd® 3R

fdP Yol & did UPp Pet a4d & |
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+ Biotic Components (Living): /ﬁﬁaim (Gﬁf%a)

. These include living organ.isms such as plants, animals and croorg ms Theéﬁ
be grouped into three major_groups: /

1. Producers (Autotrophs):/3UIqP g@'

- Generally, plant T-#{mt are qﬁspable of photosynthe%is are lmow%%s the producers or

autotrophs./3H TaUHt HET
CIGIED
Producers also include m.ieroor s - % égé&;m oc ts that are
:ﬁpa le qé ehemosynthesis / g%l% GI% %é%

!rr'fha UXAYUT A | T&H

- Ina terreﬁta’rigl e;%s%stem, major prﬁt‘ﬁ_{ ﬁ ‘#5%% §ous and woody plants./ Ay

- Producers in & csystem are various species likg pr
hiig#‘er ants./ TUTRIRAS W{Z%HW 1€
I
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2. Consumers|{Heterotrophs))/3uMiaar (fduayidh):
* They consume food synthesized by th -

. WUt gRT YA WS ST TN R &
* They can be classified into three broad categories.
. WU gRT ST WS ST TN Fd &

- _Herbivores- feed directly on plants (e.g., cow, deer and rabbit etc.)
. YTHTERI- WY giel R 4= o34 § (o, T, f@vor e @ anf)

Carnivores- animals which eat other animals (e § , lion, cat, dog

etc.)/ ATATERY.- & WY ot g AR B @I € (G, A, Feet, T AR

- Omnivores- organisms feedinﬁ ugon both %nts and animals e.g.,

human, and spiarow. iﬁ@?ﬁﬁﬂ'ﬁﬂ‘ﬁ“‘-ﬁm
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3. _De%nposers g;protrophs): / ATECH (AUICTT):

* These are mostly bacteria and fungi that feed on dead decomposed
and the{dead organic matter df plants and animals by secreting
enzymes outside their body on the decaying matter.

. 3R HaP gIq & ot et 3R & MR
qa%%ﬁ?ﬁﬁvﬁ%ma@@ ngnsﬂ
HIP @A o |

- They play a very important role in recycling of nutrients.

. 3 UIY® ddl b GGl § 9gd Heaqul YT v g

© They are also called[detrivores or(detritus feeders.| =
. 3¢ Sfeard ur Sfeey wisw it e ST B
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Food Chains/3(TET 4GaT KHa

* A food chain is the sequence of events in an ecosystem in which

one living orgamsm eats another which is then eaten b
lar er or anism. Qi GE] m ¢l de PH
Gﬁaﬁm% 331 @ rdar gl

B a8

A 3 Linked Food Chain

\/
i _ -8
/ ..(3.14./ -~

A 4 Linked Food Chain

A/ —o‘—»‘—»m/—»/

A 5 Linked Food Chain
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~Food Chain : /3'@2?@1’6 Y&l
* The detritus food chain begins with

. %%z%qm G d Prar1d Uiy ¥ IR gidl 21 T8 AUaeH! @ a1

+ It is made up of decomposers which ar% Eﬁteroﬁrﬁ%ﬁg
orgams S, mau;% %nﬁ and bacteria./ G’Iﬁ%,

. They meet their energy and nutrient requirements b
e uard gt

e L Al ks o S R o G SRAMRE IR

RTHA &
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1. Mutualism: both species benefit./TREIR@aT: Q1= WwTfrdl Bt @y graT 21 1v° :‘) L
}2. Commensalism: one species benefits and the other is unaffected.
7

e HiforaT: e yonfa & @y giar 8 SR gadt smvnfaa et 21 L‘/ ‘R X

3. Competition: both species the interaction.

wfaeayt: 3T wenfadl &t W f5ar | o= g 21

4. Predation: one speci . ad the other

RPR: T wenfa $1 a g O B JHuE gar g
.y 5 tism: one species benefits and the other izw_

[CONN———a

USIadT: U WHTfa 1 @Y giaT 8 3R g & JHaT giar gl
56. Amensalism: One species is harmed, and the other is unaffected.

R

e HIfoEaT: U ueifa &1 o= giar 8 iR gad mwyTiaa 38t 21

7. Neutralism: There is no net benefit or harm to either species.
\_

dewryar: et ft yonfa @) B¢ g v a1 JewE T g 21
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Ecological Pyramids KD

* The epresentation of the relation between the

lifferent trophic levels in the ecosystem is known as the
ecological pyramid.

* The base of each pyramid represents the producers or the first
trophic level while the apex represents tertiary or top -level
consumer.

- The ecological pyramid is of three types: e
* Pyramid of Numbers ey sosminis Snake

* Pyramid of Biomass Primary concumer Mice
. id Of mg Primary producer P'ants
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TRiRfd® fiR1fS

R AT SR o s R

. giifRufaes fiRifie &9 verR @1 81 &:
. FEmat &1 fuRifirs

. gTOE &1 fiRifirs

- St &1 fiRfs
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+ Pyramid of Biomass :/91HN &1 fiRifdrs:

- It represents the total standing crop biomass at each trophic level.
It is expressed as /unit area or kil unit area. It is of two

e

| 98 &l YPR Bl gidl &

T4 | 8 Tertiary Consumer
(Kingfisher)

Secondary Consumer
(Tilapla fish)

Primary Consumer
(Mosquito larvae)

13

T2

Producer
(Diatoms)

14
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- Upright Pyramid of Biomass :/91aAT &1 4 fORifs:

* In this pyramid, the biomass of the producers is maximum and it

decreases to the higher levels (which means the top carnivore has
the least biomass)./%ﬂﬁ?lfs?; %f, &1 IIUHMN AfHdq ﬁ!g! %

mugqagmﬁgﬁvmm%(ﬁwﬁgﬁ?mmm

- Most of the ecosystem on earth represents the upward pyramid of
biomass,/Jdl W gﬁmﬁl o AT U B Y [ORTiorS
Cd| Pdiel
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qIUH &1 ool fas:
\: N /ﬂwy Onsumes

lncasep 1e pyramid of biomass may be \
inverted. \

: m
wog IfRAfa®! a3 & s §, I a1 fURfie I 8 9@dar g Secondary consumer
Example: In a pond, phytoplankton are the main producers, they hav \ / Primary consumer
very short life cycles and a rapid turnover rate (i.e., they are rapidly ”
replaced by new plants). ® / Producers

ISR ATTE H, BT Iwide &I IUGH 81d 8, SAP1 oiia 9% dgd BIc]
g1 8 3R 379! TH3iaR X 95 oW gidl & (AT, I ¢ el Ry vt @
wfawnfua fear smar )1

Therefore, their total biomass at any given time is less than the
biomass of herbivores supported by them.

gty [t ot 99 39S T TN 39 gRT GHIYd UTHIER! wiidl &
I ¥ HH g4 2
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Pyramid o if &1 Rrifirs:

This pyramid represents the total amount of energy at each
trophic level.

. g fiRifire ude oifve wR W Sl @1 $o A4 &1 gufar 21

Energy is expressed in terms of rate such as kcal/unit area
/unit time or cal/unit area/unit time./ 36l ®I &Y & HeH A
o v wirar @ o & fFaidariseE dageE g ar
FARNZDTS FARDTS AHA |

Pyramid of energy is alway an never be inverted.

This is because when energy flows from a particular trophic
level to the next trophic level, some energy is always lost as

heat at each step./mfﬂmmmﬁm%, FU IeeT
781 8! Wopan| ¥ Tl & P ora ol ve Ay oifhe &R |/

3T TP P WR a® Yaled gidl 8, d Ud® a0l A A $S Sl
S F w9 F @ ardt 2l
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- 10% Rule:/10% f=aH:

+ It was proposed by Lindemann Q -‘m
. 3 1942 ¥ foisAT 7 wwanfaa farar am

- On average, only aboutof energy stored as biomass in a

trophic level is passed from one level to the next. This is known as
“the 10 percent rule”.

. g%d;la U CIfpd W’ A IHY & 9 & §Usid T?'mr ammm

%ﬁwﬁ I WR P Adi g1 39 "10

+ It limits the number of trophic levels an ecosystem can support.

. g% Uo IR} &7 gr1 gaffa ¢ifthe Wl &1 ¥ei &1 Wifia sxar g
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Nitrogen %e Gaseous Cycle)

* The nitrogen cycle is a repeating cycle of processes during
which nitrogen moves through both living and non-living
things: the atmosphere, soil, water, plants, animals and

bacteria.

| %%ﬁ%@@“ﬁﬁm U RN
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Atmospheric
nitrogen (N,) NH
’ , :
Nitrous oxide Nitrogen inputs
(N,O) £ » [‘]
N
De-nitrification ﬁ
Plant Volatilisation
uptake Organic
mtrogon
Nitrate Immobilisation LA
(NO3y)
Nitrification Ammonium I2 _r>
Nitrite (NH‘o)
Leaching

Exchangeable
and fixedin 3ol
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+ Nitrogen Fixation:/?@ﬁq fhaaRr:

- Earth’s atmosphere contains a huge pool of nitrogen gas (N2)
but it cannot be used directly by plants without undergoing a

transformation. Q'TEIQHGE qlSélﬁlqﬂﬂ(NZ ETW%QTTH
ﬁsw%,@%ﬁr—m‘r ‘ﬁmmmméiﬁm%ﬁﬁaﬁﬁm
Uil Hhdl gl

* Fixation converts nitrogen in the atmosphere into forms that
plants c%n absorb ;%rsggh thgir root systen%s.éﬁ%'\qaﬂﬁ
digHsd =1I5§,"|GF-I =l # ufvafdd svar 391 vig
WUTIferdl & ATeH | a=Nd &Y Ghd ¢ |




By Kanchan Sharma ' 4
How nitrogen can be fixed ?/9TgcIo+ &I »4 R fFa1 &1 I&Hd1 82

Lightning: A small amount of nitrogen can be fixed when lightning provides the
energy needed for N, to react with oxygen, producing nitrogen oxide, NO, and

nitroge di xide, NO,. %hese forms of nitrogen then enteésoz through rain or
Qﬁ% Igz qTF%’-I

R T ey o ) e

- Industrial Process (Fertilizer): This form of fixing occurs under high heat and

pressure, during which atmosph ric nit oge d hydrogen are combined to a

fo (NH,)./ DI Oe U 3= diY qdld

ﬁ%% F@ma‘ram’rhmmus)amﬁ$

It may then be processed further, to produce ammonium nitrate (NH,NO,). a

fo itrogen tha % ﬁﬂ%’ added to sojls and used by plants./ ?

'\qé“%a (NH4N03) Cdl :mm G|
ﬁﬁﬁ@mmm at
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- Bacteria: Most nitrogen fixation occurs naturally, in thy

bacteria.

. deiivan: it Argee RS yrefas wu |, gt |, dedifar grr
giaT g | .
'g' xamples: Symbiotic: Rhizobium (associated with leguminous
plants); Frankia (associated with actinorhizal ts) Azospirilum
(associated with cereal grasses), Free-living: baena; Nostocp

otobacter, Beijernicika, an ostridium./3gIeYVI: .
#Azotob t(w—fﬁ‘#eﬁzé’;; d;Cl.t dﬁéﬁmma dl
m}nmm , Wdd ¥4 : QAT ARSI,
ot g et b
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?Nitrification - Egﬁw :

- It is a process by which ammonia is converted into nitrates or

_nitrite by Nitrosomonas and Nitrococcus bacteria respectively.
Another soil bacteric: can covert nitrate into nitrite.

: uferar 8 s gRT AgeHAY 3R S IeIey daciiNar
&rngmm : m%ﬁuﬁaﬁaﬁmm%lwmqg“

Gﬂmﬁﬁaﬁaﬂ P! A1gerge A URafdd HT qHar g |
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Carbon Cycle (Gaseous Cycle)

T qh)

* The source of all carbon is carbon dioxide present in the
atmosphere. It is highly soluble in water; therefore, oceans also
contain large quantities of dissolved carbon dioxide.

: qmwﬁqﬁglmﬁmm?ﬁm%ﬂ%ﬂ%

SIS S
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- Photosynthesis : USRI XA

* Green plants in the presence of sunlight utilize CO2 in the process
of photosynthesis and convert the inorganic carbon into organic

matter (food) and release oxygen./ /B are & UHIY Bl Gﬂm A
USRI WAV Bt Uiha1 H CO2 HT ITTNT HXd ¢ 3R ABE AP BIa- i

Srafe ugrd (He) # gRafdd s & 3R SifRieiH Bigd ¢

- A part of the is used by plants for their own metabolism and the
rest is stored as their biomass which is available to various

herbivores, heterotrophs. /Mwﬁwu’tﬁm YA WY & IqT99d
%ﬁqwmmgmmﬁmm%iwﬁmﬁm
oI g o fafirs srerert, fawwaidt shital & fore Iuas gar 2|
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Respiration : 8 :

+ It is a metabolic process where food is oxidized to liberate energy, CO, and water./d% U
TgTuey ufthar g forad e &1 sifRitevor glar 8 i &wil, co2 3R Ut g giar 8!

The energy released from respiration is used for carrying out life processes by living
organism./ 4T ¥ Yad FHoit BT IUANT Sitfad sital gRT sita- ufsharsit &t @1 #31 & fore far srar 21

- Decomposition :UdcH :

* The dead organic matter is decomposed by microorganisms and CO2 is released into the
atmosphere by decomposers./J&uidl gRRT §d BT~ ugrd &1 rque+ far wrar g ok sques!

&R CO2 &I aIgHsd H BIST AT 8
Combustion : G864 :

Burning of biomass releases carbon dioxide into the atmosphere.
. IO & o4 9 aigHSd | $ra sesiiearss Aeadt 81






