s

fava & wqwr witftafs o / -

SO TR 9 A S o ol gy ohalm wifre €1 o siedn qeereid e
wiitfeafoer a9 A Mensl F 15° ¥ 30° el @ w9 IN0 EIH @ TEW, TREH TRE USA
%m,aomﬁm,mmémmmmm}mﬁm
%lﬁﬁ%MWWQﬁW%@ﬁﬁm%%ﬂaﬁmﬁwwﬁ
Sawdt ® 9 wuela aul @ g S wehie g @ 4 o T oA § Iew e, g
2R A aR TR A S f1 SOy oA @ wRO T e SR
21 el F o I Wi Sver & 95l TeqR (Xerophytes) @ %t vt s firerdh
%,ﬁﬁaﬁagﬁ,qﬁﬁuﬁamﬁmﬁémamﬁ?ﬁ%wﬁ,ﬁﬁm@ﬁaﬁ?m
T H AR A A T B OR 9w, TR ok T # e avekrl #) e (Oasis) §
T W Il & e s et wé o 1 Stz @t @ wedgE W § RRCSfam @
ST’ FE TR B A6 Th T qF A ot Ay P § omm ¥ w9 wFar ¥ 59 ot
B WEE am WEEd e 7 $R-wR, %ﬁa@@aﬁmmwﬁ%wmﬂm
g 2

-9 : neweta wiitftafas @

e % B W el aul o s ol ¥, wwl ww ok 9R-oR 33 I 1 @ oy
9 we W }1 9% J9-9gT WEA (Woody shrubs) 7o SR AT 87 B € S Her- v
ATYF Y B G F@ } FE =G W (Continuous Cover) T B ¥, siftg
dr9-de o wae qw fafegdl s fad e 1 wel Saur sarra sifaew s S 1 @et
U ¥ g oRw snfkafadl @ wra @y e

i Y S He-srivia Y W O § el frad wfeat W wwt #1 s
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fava & wu witfafms o

e 5t e 7 gE W@ W v W oo ¢, witE viee ¥ 9w aedieor seEd w9
o #1 i weweh W@ gt veag e ww § ow 9dW aoee w9 wa € 9 s
fefiga (Frozen) s d wm &1 9¢ ameifem Togn Wi 1 39 o o Seued w&d Zugt SiEm
ot gfinfem € ot 39 ol W g9 @ (tree line) ® W B #1 el W, gRA, WA qur Todt
W wfeal (Flowering herbs) ¥ st €

(%) tdra wifitRtafie 43 (Island Ecosysem)—5a® smﬂawﬁmwmmﬂﬁﬁigq
E\%H@M'ﬂhﬁﬂﬂtlmm fimmmt mﬁ‘mnm Ndfeh T siewiew

TR d e Py wyy ¥ wel 3w
ufferfas o1 wan o &1 wwr wfedw
forg 99 wgE W wxren 7 o WA §) i
wfen ¥ foom ey urat dhem & ol o
s ¥ el o, emwn, wied sufk o
ot &

(W) vt wivi withafes W
(Plateau Reglon Ecosystem)— Ta% 3fwia
et wieita wfifefos ox wfinfem ) 2
Bl R afe-wuea @ iyl Ra W
Wil wt sefEl wel o Srae soEy o
™ % SgeY o ¥




fura & wpe wRkfafes v

() wida wiia wifftafs @3 (Mountain Region Ecosystem)— Y&dd o
mmﬁmmﬁmmmm@\wg%ﬁmwma
ﬁmwﬁmm&ww%%nmﬁaﬁ#ﬁﬁmﬁmwm%umﬁﬁ
mmm—wmmwm%wﬂﬁvﬁa\nzwmmuﬁhm%lﬁ,
e = Frdt I § o S w1 g # S 1500 HRR o TN - #1 7el wwn
ﬂﬁmmmﬁmmilmﬁQWWaﬁwaﬁammin 1500 & 4000
ﬁa%ﬁawﬂa\wmﬁaﬁmﬁwaﬁWﬁmmaﬁi’-ﬁﬁaﬁm%vﬁﬁ
# dom & w9 W Wt sowﬁaaﬁaéwmagaaﬁtmwﬁm%,ﬁﬁ
Faet Te i A s § WY IR § 5000 T ¥ few S W oY YW @y & &
ﬁalﬁ,qfa,w-imﬁﬁwwﬂflsﬂuﬁmwﬁﬁmmtﬂmaﬂaﬂaﬁm%@w
mtummt{émm'aﬂzﬁg@m%mﬁﬁmﬁmmqﬁmm
T s A GE SAE-aeE QA e 9 e R




, | fava ¥ wm wRRafe W
h
(i <wefte witRafim @3 (Aquatic Ecosysem)—sieia wiRReifas @3 & oifa ISELGI

T, T, SR-HR, T B W AR wiw Rk wE ¥ S sela wifehE 5 w2
Frifa @ ¥ el suly so ® W @ a3 R W e ThiehE @ w9 D

i A fomfsm e s @

(=) Hitat iy et wo wiitReafie W3 (Fresh Water Ecosystem)—-m afaria aren

i Hiel 9 &7 A ] A W B A YE® D =R
R wrl A faafa frar s #-

(a) R wefta @3 (Standing Water)— 9
Sl g W fer aee, i, SoRa, e eIl
gftfeafas o3 wfisfea &)

(b) waIfEa (wgar g3w) Weld 9 (Running
Water Ecosystem)— s9& 3iarfa afeal, aw, dar, s,
wfa anfg wfifeafos o wfimfaa &

3 o wifeafes o ¥ wA: wga @ a9 9
TRt B 1 S ool o, el ik § ot @
T = S & T S Y @ FRO, e G O
aft 7 ufafia & ot ¢ e GRS ¥ TR o @ sw
@ B F0 7 iR 93 ¥ wiad 2R o

:

ﬁ:ér—13 : Seha aiitfufas

(&) WRT e i Wh Srefter Wit W (Saline Water or Marine Ecosystem)—
Pl foed & @ 71% M R el nRfeafie o #1098 TRMER, WUR, W9 92, 99 gE,




fava & wqu wRRafe &3

varet fafa anfk witfeufass of o famfom @1 seflw wiftfeafas & o = dhifes sely =& &R
¢, afew ovit-wpl TRftafie o Th-got ¥ 92 gU o0 1 o FaaR, S 1 AI9EM, e,
nferefierar SR & wROT WY W ¥ fafag TR @ arakEl e sa-sig faefaa @ € w6l s
A g el (A T SeE) ® SR FEd U6 W St gadl @ SHAR S99 i
¥ v # S @ A Ryt Hea wE ¥ Wt SaRs (TR, e k) TR A
H faerm e ¥ fows #Rw Tl @ve A we e # yaean gt s @ @it @t gl wew
B WY W 7, e T ok weTedaire W wiw aen F gav o # wed w
U FH T W qEl % Sl w1 WioH IEaR € St fafyy wid @ wa etar @1 3et W aun
TigEd 4 W % Sy o i &) geiE it O @ s ® wRed @ SEER @ svan
¥ st s 1 SR-
| (a) Ueifae HET (Pelagic Biome)— 39T Faftor siet 9 Tewd & SrER & WU iR
3N -Gl W fra s 1 SR-
(1) werf| St (Photic Biome)— 200 X % fasqa 3@ & o waffew da wonit
(F7efd e Siy) Rt SRt {1 gt wwed, Yaed (92 o o) fhew #)

(&) smafyra SHaw (Aphotic or Dark Biome)— 200 X @ WFR 3 et 1% sy
WA Y TN B A9E o W S99 B SR Sed faew @ g wden whee
21 el Paw w9 fRe veR @ ST €@ s 99 § =Y 1000 WX T W wEvs
e 3T (Mesopelagic) 4000 HeX 7% 1 W THR YT (Bathy Pelagic) 3R
4000 ¥ 9 T 7% & W M I TR IAE TquSe (Afysso Pelagic Zone) F81
W ®1 9ef 9/ (Benthos) fired ¥
(b) Freaeita SET (Benthic Biome)— WR a1 & siam &1 faeig sty wad § fornd
a8 TuEd (sub-littoral zone) 3R 7wt Tefta WUSH (Deep sea zone) F wHIfew i I 21 a7y
= H frra @, ik arg fgm ok ity T @ S efer sod wie # o siem o
A TE Wi aedl @) Sufeufa gy gum 9 R, e srw Siel 9 e feafy § agae
I T #1 WOE IR Uiy qell 9 Sufeafd @ omER W TR i wieha st ok it el
Siem’ F favw fe 1w 1 o aififem Sa Sial @ 9YEE oRE wER A faw g
) |
422 Ffm (v fifila) witRufis 93 (Man-Made Ecosystem)
FM-Fl a7 T SavEE@e Ft g @ fu Wk ameRer § oRedt @ Fhm
mﬁﬂmm@wm%?ﬁWMﬁﬁﬁﬂ,Wm,,?ﬁﬂ%,
TR, M7 o=y, FfY gft, e qun afy o3 whnfag &




o fava # wm wiRRefes W
et ST

43 fread (Summing-Up)

wfiftufie oy wRfafel (Ecology) # o amwreqm o @ faed e ik e
FAET THE-FER W AT W9 TR T IREfw SRR @ et ok vurte el @ fRs
AT ¥ W Ft Friew afwfem a9 w@d 1 (sien @ aFEn) | Y ot wiRefer @ S
RE T e B e et ® wrw uw Pifvea ddtg dew § dafea g 2
IR arafad 9 9 Redt @ Ry w37 wipfe qwell W ol w1 Wyl @ @ @ v
SorEl ey w9 ¥ Iew wIEE w) wwfaw w0 §) a6l ot o se-wig o v @ G
%@ (Feedback loops) & 3R1 9 wa & firdh st wrm & witfafis o wee & foe o2
srave ¢ e o wEed € 77 o au e 9 wER 1 @ T ) Sy o, fred S
mﬁﬁwmﬁﬁrm—mmuﬂ%.ﬁ@mmatﬁﬁ‘ﬁa—m'
(Biomse) ¥ ‘Sfiah’ FEd ¥ avanaw w1 frarw 89 F smaR W fava ¥ Q ger wiReRw W@
¥-(1) wpfew witfeafirs o ol (1) Thm ittt o0 SR aRRefes @ = @ S o
A R fen s ¥-() el ofifefe o, e simfe @@ i @9, o9 o,
e, g wE fereey, e, vert iy v wdidta wivie wifeafis @3 om ¥ i)
et wftfeafess o, forrs siarda shter ar aron @ ol @ s @ wgd ek whfafis @3 o
3 W o R el w ha-igel @ veR aa da-un § fafea et s 2

44 TEEA yrEIEet (Keywords Used)
uitftafae (Ecology)— nRfeafim) g famm ¢, foed siafa shg ol 39@ ammEr
el dae 1 srsaEs fem s €

QafaRur (Environment)— ¥R 3R %t 37 gt Tl w1 dqul 4, fws siw @ i
o TR wa ¥ @ w g sufem wd d

I WY (Biotic Community)— T8 st A wxrel I reafird, sha-<fg, W
ww g oy am & | '

arifres wyara (Ablotic Commnity)— ¥aa siwrfa s el wof ey I ey, T,
I, 99, @ 1 T2 o ovifee fefs it o #)

e (Blome)— Ured! T Al 1 wfinfe ®4 & Tferfray srer i FEET

1

W®HEA (Plankton)— 371 frera wifid wees & o 1 3 9 ¥ (200 o 7% Wt
e 7F) I S gt Ry woit ¥, fE wue somw ft we §1 R-dae
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fava & wyu wiftfafs o

ﬂ

'-‘mw(Nehonpa%méaﬁmﬁaéﬁmﬁmaﬁﬁm%shmﬂam
I A A R s &1 -, wfe, da, Fgan AR |

aﬂlm(Benthas)—-ﬁﬂﬁﬁﬁﬁﬁﬁﬁalﬁwaﬂtﬁg@ﬁﬁaﬁmmﬁ%ﬁm’
Feard #1 3 aofa frdw § ol welt B I W@ # g oW ) S9-Seaweeds, large algae, turtte
grass, HHTE, AMCRY X |

45 srearard uye (Questions for Exercise)

4,51 9 IWQA W (Short Answer Questions)

1.
2
3.
4
5.
6.

ftfeafas o3 frd wed €2

fava § fpat WER @ wRfeafe @3 ag oK € 2 WEe F s |
&7 uiffeafis @1 @ IR ¥ =and |

o uE aifeafas oF & aui & |

Heoreln Tt @ 9t fadwas @1 SR W+ |

el wffefos o &1 Sfva o

452 ¥t IWHT WP (Long Answer Questions)

1.
2.
3.

wifferfis @ 1 TR 3 Y SOS WY@ TER H Ao
e Tifefe o & faEem w1 )
el wE Wl Wi @ S geeTs aui e |

4.6 wATtad WS (Suggested Readings)

e e — wfas fie

Tfferfet T Tt e — Howdo Wi
e T affefi - @ e
Essentials of Ecology and Environment Science

Ecology —A. G. Tansley

K/
L 4




iRt e T e

(Ecological Balance and Imbalance)

QIS-GITT (Lesson Structure)

50 3¥E (Objective)
51 uftsa (Introduction)

52 ufiftafasia @qe (Ecological Balance)

5.3 ufftufaeia 3rwge™ (Ecological Imbalance)
53.1 witftafiia 3wges & %R (Causes of Ecological

Imbalance)
53.2 uiftftafuaera wger &1 faaor (Distribution of

Ecological Imbalance)

533 wiitRafaaa wge™ @ YW (Effect of Ecological
imbalance)

534 . URaRET STHqEr W g H0Y & U (Solution
for Removing Ecological Imbalance)
54 fr=md (Summing-Up)
55 oIdgd yI=iaett (Keywords Used)
56 3 d WA (Questions for Exercise)
56.1 Y SWHA W (Short Answer Questions)
56.2 dd AT WA (Long Answer Questions)
L 57 Wwifaa 8 (Suggested Readings)

50 3T (Objective)

=5 T8 1 YA T % TRREfE Yee T3 SEge & Fda § SEEh 95w
$ T B B T ® I90a freneff W s fe-

1. T Gged ¥ E

2.  atawo srEger fRY wed €

3. mmm@wmw,wﬁmw%
4, WEFA S I HE
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51 ufe™ (Introduction) :

fordlt off wRRefoet o5 # Wl saeen & fafay <l o ot wamel § gdaan anisre
(Co-ordination) Tufim et & s weraey T & TRl Wqem wfoa & s &, fR
‘yffefiet Wgem’ wE € 9 GgeE 9 e ¥ o9 WA RS9 I B § a1 9ot
% ol 9 =1 vt weT Wim @ v aify wgarh @ @ T (ffeafe dF 9 Wt s




uiRafmia g uE Smger
S ——————"
% fafry = #1 sl yare ) orger # fufy sa= & ot €, R wffeafie stqem’ w6
(4 |
TRt swger fovd @ wa it wEen W oW @ & e W qe §
fommeile 3ol F soe fasiifen ol ot wam @, o @ wwor oET wmfes sfafvE,
Figanfza, waferor Smreww w1 oM, g fam & foen 1 sve, a9-famm, 91 a1,
T sEe i, THEw ok siferard Tt | vama @1 S -faaw efel @ afe @
SreifrEEm ¥ yof B o seR aifta T Haew w vt wueE sae w4 2, fras wrw
nifeafia w1 srigem & w &

52 uiitftafiets wg@s (Ecological Balance)

e F Hged S R sRia ol @ S wE-woTeR W Wdie 8, e 9
e fafaw yoR ® smarda wwed =1 wRw &) wEfow valator ) W it @ e
oS! (Tuw, i, 941, 9]) O Ay vz, (9, ae ofed S a0 e ha) ga a2
W Wplas i @ 1 FEE au friae Gt e s v g B @ o 9 W s
FQ ¥ fF R odfves walaw @ feft 4y § fedt doew @ dees ¥ fedt O o A W
Tfed g ¥ A SEEt o= wRed g wgfan WOE @ Wt 1 W o fftn @ faEmw
feaifafa (inbuilt self regulatory mechanism) ®&a €, forgs aea ARk vafersr F ¥ fed @ @
A W ¥R ® wfadT g ufen a1 afigfd @ et &) 39 we B @ Frafa eRaen
frafafy wet ¥ W frafafy & s wfferfis o5 9 w3 dgem o0 @@ &) w9 § w8 W
yam ¢ fF wm oRfefml o S5 @ d9 daer wafem @1 @ WeR fRw @ ¥ 9w Savea
Ft oraaw wt T e wEn e feanle wd & 9 3@ wefem w1 Wit watEw @
wfferfiia Hgem w6t & qEw # fog, wgen, wfsam, woeh, siw gasiet SefEr ek
o A fifes wgwe vl % @ v@ F T @ W | T B dee sl
freprE H A # W §)

53 uwiRRafieia g (Ecological Imbalance)

At nfafafa g @ fedlt o RO @ 99 Wl @ Rl @ wew 9 W A e
¥ afyw w5t sran g ot ¥ O TR fomraey vl @ o wew w1 dqen fare T &1
7Et wiRftafaia swgem seam 81 vofa 9 fdy w9 @ Sa-ora § a7 3 anfdfe Rrare
& ToRaEY A YREd B W &1 it § qeen sreord &6t w1 %W g, fi @
Ve 1 ITheR g, Sleifie oravi, f wp orcid WS v st firt ¥R ¥ w1 W@ ; T,

51



uitfafmia Wee @ swdgqem

W T 4f B IR, TEREK S99 1 S€ 9 o S s, fows afitomTEEy yet @ areEs
¥ e gfE ok 95emE o #t wHE Y e seTeRsiEaEs ® aikw ¥ gfs € =
T ¥ e v ywe o frar 3 @ #) sad ot sieafEl @ e W@ w@m
e @ R

5.3.1 witRufiale Swiqe @ &I (Causes of Ecological Imbalance)

A W I el F e WA v o e e Taeie s § ae w5
ot e frmst qun famra = whemel g vatmw ¥ frem wiedd @ @ R sl wif
¥ I e Sl 3 WeE wE w® i vy aw fear @ fF 9% w@E @ wg-wiy gsht e
= fau ot w9 ¥ W w ¥ W TRkt swgen @ fow e w6 eeEE N € TR
* wRE I SaeE fF, s, §-TEer, WERs A, S%aW, 918 U6 g, g $i,
s fomm, sHen i, W, e, waud w1 e, s, e s @
e F1 s STER T 399 et fae fer #1 T Al wRv deifts seEd B
wfftafia SR & W@ wru frefafes 8-

(1) =7 &9 (Deforestation)— =5 it sit Uz #1 gew =ty 2, wifs o § =
o foen ¥ 9% wEfow oRfafie @3 w1 T Teeyel wuoew € qwn vafww @t fera e
TR e 3H &9 & 39 999 #Y W R Nwia g #1 o o w v @
@R 3 = = ww few W= K R, e wro e, A W fave w0 W osee
i ¢ aifefmEn sl o @ W 2 Re-gw owsd W of, ar #t smeft qn
o o o, awf § w5t & R0 Q@ N weTe § 5fy wigel 7 wed # w¢ Wi w1 fe,
@M, Al # FH 9 FEesTEEs w A ¥ gfE ® R Global Warming 31|
TRl fesin @ e n ? e difas daea ® F9-9-%9 @ fed 9 W) W
AT AT I |

(2) sifoerardt At ot warar—aitRefiet sroqem #1 UF T9E SR 9He 9O 5
et wepft 0t ¥ forow 7o v TR @ wae 3 afadwl SwE T vER @ w
g SRR IR Sfeawifas oW wAA &1 nfdw Freeaerdt gfesw (economic Deterministic
Viewpoint) % 3FIUR W F YH W f 9 g1 & qen anfdfw wd sieife fowr w faew
# o Wl ae W R IR B T | T RERGN ® R Wehe 9@ #
il o w@ ST subtER A deman e o3 @ e wi ¥ shw waiaeia wnend ¥
7 ¢ ¥ St aifeafela swgem # <oid &

(3) 3= weitat Frame swiq snqfes deifieit-s<9 e fawm @1 smgfe
A A S @ TAE S § vE W g ) T wed @ WE Y W S o
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witftafel deem v swgem
e
aﬁﬁﬁwaﬁaﬁqﬁvﬁaﬂﬁwaﬁtwﬁwﬁaﬁwfﬁmi%wﬁmmﬁ
mmmﬁm-ﬁamﬁmélmmmﬁw,m,aﬁahqwm,m,zﬁm
WA (greenhouse effects) ¥ Jf&, Wffa @9 (Global Warming) Sedet @Rl & S@d &
TN, WRSH H IS, T e wiel @ wyvE, oH @ w1l s Shd o
focihr anft gq & ST W wiw FEm A U@ R 2, S W @ @ R
T ]l T WE, T Y angf Ve w v @ o e we s e ®R
W wH S W o ¢, Wy g e oW o e W R ot e o

(4) T 3T (Soll Erosion)— F3-famre 9o T & fawR 3 9¥1-a1Rew ¥ wrwt afp
ﬁ%lmmwmmm,mﬁm,mﬁmwﬁquwa@
¥ R g B {1 PiY A F v, e, SUM @ R iRk Q¥ W @ @ o e g
ﬁﬁmﬁmwmmmﬁﬁmém—mwmﬁsﬂwa%l
Wﬁmammmmaﬁ%mummﬁﬁmﬂvmgw%u
sifeewiv Frpfe 9, <ig 7 gan T T @ T ¥, wie g-oTre @ TR saEE B W R
B o A IS f divw aEl B 9w 9 ¥ SR @ W

(5) @ SEen-gRg (Rapid Population Growth)— wiRRefiata A H gAY
FRO1 T e e  fee FR Wpfid dae W s <o T, woey s g
A A @ Rafr Y W QP A frer, Trwm, sheifeem ok w9 T aEE @
& e 31 fawraeia S0 @ Rofs okt foee § vl dw wen of @ @ 2w
SR, STt e Mol vd <RoR-e o @ sifawi fawraeia 29 A ST fash =R
W 0 T AT avEwme W (i @ fou weke dae W At ¥ R @ @ L
formr o Wi e Y Fh @ e B @ ?1 woraey fafee wtaln wwesi (A,
@,  6F, 1-Raem k) &1 nfawia & w@ 2

(6) NPT (Industrialization)— fo9m @ deifmt & fawm & SR0 Sdgem
reive § siefrteor (1860 fo o) WKW gon ok viw € sww fream R fed § @ o 1w
W 9% S W W W wE T s s wE e, wnifee s dwfre wafs on 2,
T TWE HRN TFfw A # e R @ fee ok sieifet saa § 9fs ¥ vl w
i YW STen B1 Y IR A Wi B fo o @ v © B o a9 § o, @ g
F W H HAU G B I@ IR TR G S g F oRedd, sl frem @ wRo 5w
gt ¥ 7w T @ & safd e & w1 yfwm @ # 9 § fraee, s a
T 30 % PR & %R exees gag § otader ok @ w1 &1 wReE & Fremfaw swfne
e, Wfva s, sedet o, woEfe smdy, qw, Ta Rk W ¥ oy w@ W @ &
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fom-2 : leifEiEr & g
SheifEtem ¥ IO INE ©d e e, Wy I w9 yWE (Cummulative effects) 3
ﬁmqﬁwsﬁ%‘ﬁsﬁmﬁmwﬁmmﬁfﬁmﬁwm%immm
Wﬁﬁ%ﬁmm%ﬁqw%mw@a&qﬁmuwﬁmmawm
* TaEtE e Sfrs N F e ufed B w® ¥ R THRE gen seTaredd 8 T R

(7) TGO (Urbanization)— FHE 35 ¥ FA6EN % AR w&d WU W
SiefiEem @ weerey T @ Fmi tE gEer TR R @ s o o e
g ¥ e YN A STEgeR F FE gwend 3= o T {1 1950 do & W= @ i T |
TR g ¥ wdum e ¥ TR A st
WEEOl ® HRU A WHE-IWE & {6 Wz e
B 9 § wifs 7 @i S PEw § 9l
firrae ot }1 ov Wi, W @ HEW A A
TRIET ® HRO SFeEl TRE g Fet (Urban
smogs) ! I, TUacHd I T fFm S 6
I, TR ® B W HWT GT (Hot island) T
TR ® ST WIWUT P& (Pollution dove) & FHiwr
% R T T A fafe o s ger 3
ftedd, weeia waE § S, sfre T
A AR W T @ gEv e 2 R
witfeafis g 8 @ 81 ot i @ TR |
A SEEN F e OE o

fag-3 : TRT ga R




532 uiiftufaes sragert &1 faawor (Distribution of Ecological Imbalance)
hifes gfie ¥ wiferfea srigem @ wife famo = freites wRfve w3 § famfa

e w1 W R e .

{Ganga




Lj S M
@) Ww—ﬁm,wﬁ,faﬁwwaﬁﬁmﬁamm%l
(ii) uﬁ&mﬁ—s@ﬁhm—ﬁw,@mw,w@aﬂdﬁmmmﬁ
e S Wbl 2
(i) - wR—TE 3w, T e s
(v) VEEdE W-3oH sivmved 9 9, 919, s@,maﬁmmm%l
(v) ﬁww—mmmumwm,ﬁnmﬁm@aﬁsﬁﬂww
anfk + TE W Al 8

T ST WgHOT

fam-6 : 9T wQgHUT fa=-7
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Aeafrata W T o
M
533 uRfturfrala smwge™ &1 wwa (Effects of Ecological Imbalance)

(A)

(8)

(C)

(D)

witfeafteia srdgea & ferfra gwe gfem a9 2.

WEARUSHG W9

(i) o-Eem = ufew o dsh

(i) =M-fomw F wru faedwo it yhra @9 B 2

(i) 7 TWl, U, FEALHEW ® FR g F e § e a2

FYATSHAT WV :

() CFC. ¥ afg & aeim § =t |

() wrTSReTTEE | et & awme § gy wew: avgfs ¥ e feem @ e
Y 3fs @ SR-8R @l %1 st Toa o W gwe

(i) W SH-IMHES (SO,) # gig § sl =l &t

(iv) a7 g9, Ste0 U6 w0 ¥ y@ w ww ¥ gfg g R

TEAAISA W AN :

() sheifiw sufoe @ = sy |

(i) vEdel aut ud wfm T 9w ® s gfve ww g § ghe o

(i) WfEw TN wF & T et ¥ I @ W ¥ gfy @ wosasd wga
Tfiftufrw 93 = g@el

(iv) 3ia: Toedla giell @1 fomeT @ wgfva e o

T WUTHA W UNE :

() wrm TEnsd, IdE ® wEm @ Sl e @ ySil w1 O e w® E a T e
T @ AT B A W, 3w, W o wiess @ watua dmie ¥ oy o

(i) gF S-Sy d I €\, T ok W gmuE |

53.4 wRfefoda wgeT & ¢ & & 3Ua (Solution For Removing Ecological

Imbalance)

TR T % IR IWIE B [ D I Iw oavw & fr itk

e & R @ wem fra g, foue foe w5 w@ ST fee o1 e §-

() T A (T 9f) @ o wem &5 § gamive fem s =i
(i) v Fem dwfeas o # @9 @ @ w g far W
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uftftafiaa dgem @ WA

——
e e ———— e ——————————————

(iif) 39 fafaaar SEW 3 YvFE TS @ 90 e WeR B T ST

(iv) Sieifirs we T w w1 aReled W ewe yarfed fear S )

(v) EfE daee @ siugy faed o EA w0

(vi) vaEtE T, Bl @ e e %y ) s

(vii)mmméwﬁaq;ﬁgﬁﬁmgmammml

(viii)aﬂaﬁaﬁmmﬁaﬁwﬁcmw%ﬁﬁﬂ)émﬁwﬁnﬁmﬁw
HEN B

(ix) W%zﬁmmaﬁmaﬁ%fmw_iﬂﬁmﬁnﬁwm
Tgaor T wq : »

(x) T el ® e WPl A% o e |

(xij oNH WAl W & i fafia @ SEw w0

(i) = wfcdre frior & T € Tata wee Tegel W faar 1 faan sme afe faw
wfaer % Tl w1 | HE e W

54 faerd (Summing-UP)

frt o W AW W &9 B o T B TR W wE geeR § wafe wEe
wﬁﬁmﬁm’hnﬁaﬁaﬁimﬁmmﬁmmwﬁmﬁ‘mﬁwm'm%
WW%WWWHWWW#WW%ﬁWMHm
el W YT R TR % RO Al See ufRedal w gEe diaia wffad e S
e | Ha SAEE ghe T- RN gE ST, e, TR ok uitffarta srege
%mm%mm,m,mammaﬁmwmm%
o TS TS T e @ e @ fau fawr i s waie & fed & eIgER e
@ B |

55 —IaEd VISEe (Key Words Used)

efa@E wwa (Green House Effect)— gedt & argriea o %9 faow 6l %t 7o ™
o 9 T ¢ fF ot F S @ A @ Fed T @ 2 TN 39 WE S ERem e
F2 ¥ T o= sEaE A ¥ wa T eeEersEs 2

wiRtftfaat (Ecology)— Wifeafist o8 fawr ® foed Sa-sigsll &1 amq@ 4 qen gafer
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————
————— m—

F WY HA F AR TR S ¥ et RfekE e § e o Ye-te @ si: ge @
W%mﬁmmsﬂa—aﬁaﬁ@mﬁwwum@mﬁmﬁmw%n
Tava-=adt AT (Global Warming)— ardiq ol & argaves ¥ W @ st @ st
T 9 gfs ot ?, R fava-=ndt we wed € |
AT (Salination)— 5@ & &l #t W ¥ gfg B9, Frod wael & IORT W
A v 2
WQWUT (Pollution)— A7 & frar-wami ¥ 3= sufyre sae & w9 § el w& o
& fomie @ wpfow vafww § B a9 eftens oRed ®@ CagE wed € '

56 3r@rd u¥ (Questions for Exercise)

5.6.1 WY IAT W¥T (Short Answer Questions) :

1.
2
3.
4

5.

sftfeafiwta Sqem #n  2 woemd |
gftftafsa s/ageR =1 wfaw ofiag 2
mm%Wﬁ?WWﬁWI
TS W Rt sEqer w1 @ g9 gsa § 2
TRftufaa SRged B @ @ ® U F &2

5.6.2 < IWT WA (Long Answer Questions) :

1.
2.
3.

wRfeafira dgem iR eEgem =1 fad=m &t
a9 yer wiftufisia sges & foe swerlt 2 2 swu afsa sarem w8
yfifeafanta sEge & 9l ©§ Sl @ wand |

57 e« 4TS (Suggested Readings)

1.

2
3
4,
S

iR gie -~ afas fog

TR T TR e — W @ i

wafEtr v it — 19 @ sieras

Essentials of Ecology and Environment Science — S.V.S. Rana
Ecology —A. G. Tansley

K/
0.0
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TEe—

2 Jg-aier W Wepfd, 3T & T HE

qre-1

(Nature Scale and Significance of Biogeography)

[ Qr3-HET (Lesson Structure)
10 3ITFI (Objective)
11 uft=a (Introduction)
12 Sa-wiet @ WA (Nature of Biogeography)
121 d9-pwie @0 emET &3 (Scope of Bio-
Geography)
122 Sy w1 WgwE  (Significance of Bio-
Geography)
1.2.3 Sa-spiet @ 3= faqrl ¥ Wag (Relation of
Bio-Geography to Other Sciences)
1.3 WY (Summing-Up)
1.4 uftwifya wisg (Key Word Used)
1.5 WHiger Wy (Model Questions)
X 1.6 wad EEI% (Reference Books)

10 IFF(Objective)

T U8 W Sivd Prafafed € S 3@ WER ¥
oﬁurfﬁﬁaﬂ'qgﬁaaﬁmﬁﬁﬁfmmaa-mﬁaw%?m%l
® Su-wiw #t wEh (Nature) 3R fawa &= (Scope) F SR ¥ FEeR

2

=9 fawa w1 W™ (Significance) W wduA wwa W fafi= yer & waieia
el W gewd ¥ s FoR favw wfem @ @ R o SEeR

= #)

60




Sa-wier # wph, e 87 ud

A—
——

11 uR==(Introduction)

da-iie (Bio-geography) 3 vl I (Bio) T 7l (Geography) ® fiaerat =1 ¥
m:ﬁmmﬁﬁmﬁmﬁaﬁmm%nﬁamaﬁm(mo)%sﬁm
W%wm(sios)ﬁw%ﬁrﬂmm%a’m(ufe)m-uﬂalmmmﬁam
Geography *ft % Y=l Geo = Earth (J2at) Graphy = Description) (=19 / fyawer) @ =1 ®, forgam
Tl gt @ omely #

W OYIR 3 T FE TR ¢ R “Na-gie geht W owged 9 gt @ faww
(Distribution) ¥ 37 YAl Y9I 1 AWM wera @ 1" S9-yie y@e W fer
a@aﬁmm%mﬁmwﬁmﬁfﬁm%ﬁa—w%ﬁmmﬁmmﬂq
%mmwﬁmﬁﬁmﬁlﬁﬁfwaﬁﬁémtﬂmm,m
W@mm@'ﬁaﬁwﬁa%w%a&%v&qﬁamﬁwwmm
# | S9-spie (Bio-geography) ¥ Wrew (Biosphere) &1 3teygq ? foa® owwia we wued
(Lithosphere) % ferd & ¥ agHUSs (Atmosphere) T8 Semves (Hydrosphere) @t i wnfiat
fr wm &1 SR fF wht ifas o o fifven R W o e e w6 R
H e w1 F o e @ R @ Y weh ® oy e feamer @ s ¥

12 SE-9Fiet #t waHha (Nature of Biogeography)

S@-9i (Bio-geography), e &t e # fawfad wen @1 5w fawa w1 @ 1925
3o 9 WO B ¥, V@ So- iR (Bio-geographers) 7 WaleRW H HME W YW, WFF
T § T H AT WO fRa1 | ofE M9 G TEieRe § 6ea e § s o
qzéﬁamﬁ&:aﬁnmﬁwamm&ﬁamfam?aﬁﬁgﬁ%sﬂﬁwﬁ

Albertus Magens (1193-1280) ¥ <geil & fawg § faviw oreqgy fan

Hohen Stafen (1194-1250) 7 T 7 ¥ T% ™ ‘The Art of hunting Bios' 78 & fereh
St A ® wE-ue e died R 99 O SRR R STuiRE o |

Orto Brunfedus (1448-1535 A.D) 3 Wecil 9R Wi Ys-duf & famror &1 Ieagq fwan |

Conrat (1516-65 A.D) s dwifes o aik 393 ww M ‘Historia Animaliun ferat foad
3TN & U ¥ s w fafr sl @ et fwen

Peter Simon (1811-1871) St HiF Tiicldw of S &4 ¥ YT wHaRt S o9 1
Terar] Jenel w1 StemE faan ‘
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d-opirer R v, e g W e

Alexender von Humbolt (1769-1858) ¥ o173 s1ewad # a8 warn fo =reafa HESSEIRS
T B Wi F@ H IIYF ST T

anygfres Sa- e &1 I 19t T § i 9 3w @ T9E Qg | A Sa- i
S wfiwt ¥ wel @ fawwm ® AR Hew A9 ¥ | Afew (Belis) A 1897 ® w=gsli &% TUHA
B <l GG H BT wg TN A @l |

fafir= spierRrel 3 - (Bio-geography) F1 WRATSY -3 G ¥R,
N W TR T

Yieg i S5 @ (Dudley Stamp) ® STER-S@- et sfifed srget & Ao
forror &1 fagE ¥ faes® erwia Sia-wg 9 oeata eei € wfmfam €17 (“‘Bio-geography is
the science of the gecgraphical distribution of living things, animals and vegetables.”)

Tafy TS W F AF IR Jo- e B GHEEK A IS SAAIT B A W FW
¥ W a% vhevw witfefyw e wifefie) @1 @ wae § #E f frar s w@ s
21

wfag AEATT o 3o T (H. R. Mill) & STIER “S/9-spiel 1 3299 98 Tl
o ¢ fr faviy yonfaat o faew &3 F =) widl St 217 (“The purpose of Bio-geography
is to trace out the reason why particular species occupy the region where they are now found”).

TF 3 WH W IR T8 ff FE1 € - Se- e sie-s 9 sl & fgem @6
fagm © 1" (“Bio-geography is the science of the distribution of animais and plants”).

g awd § T o3 Pl R wE Gwd €, Wife gel daw dnifos fafia @
@ oo T ¥, oifug TW SOS WMifaE R ¥ GErY WO ot w R

Tho Wo HIHESY (F. J. Monkhouse) 3 ‘A Dictionary of Geography' ¥ “Sia- e aedfa
wd Se-sge ® Sad @ Ao st ® 17

(“The stady of geographical aspects of plants and animals life, especially in terms of
reasoned distribution”).

sfag AFa yied wiE fage i §" (Jeen Brunhes) Y @1 ® fF-"ag o W
avl w g T %, aftg aE st ¥ U om wed wE W W et T @ R, i
TF ©F Hafea wHag fawa ¥ e <R SRy € wrvie w9 @ @8 ywe #® aifiea
FE, STH GG T T G wedl wr wimfed waE w® 0 e ge FRRm sem 17 (“itis
no longer an inventory, it is a history. It is no longer an enumeration, it is a system. It has double

purpose of observing, classifying and explaining the direct effects of acting forces and the
complete affects of those acting together”).
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_ i @ v, ste &y o wew

————————

UfEAT (Robinson) 9% piedar & FIER, “J9-iie e W IR AR St
Tl % famor &1 eremmw #1”

%ﬁ:(oavid)mﬁvﬁﬁ“mmwmmvﬁaﬁamwﬁa—mﬂa
F e fem s &1 ,

| A7 (New Begn) TeRd & Im—"Sa-qi 9 wved B iy awi & fawo
TE ITh WU & W WY H ST £

T ¥R STH T R % ot @ wvew w99 F wer o1 wwar € 6 9o
o fo ¥ o arla Sfifen awl # wnfre famw @ wer wHEa U SRR 1 s,
i fomm ® g FoEe difaw w7, TEhE 9 e e, St e,
e, o1, Fi4, seeen faawn, amda aftgfat ok @ stemma femr W €
1.21 ﬁa—ayﬁ'a & AT AT (Scope of Bio-Geography)

afg fowqa gfesior @ <@ <@ A S9-ya (Bio-geography) wataww, sha-wy, WYt
TFE R T Y@ S & Wl U3 RO STaEERl $1 oegdd % T YN F £
Sl 1 @ e onln TR wewqel ¥ awafa, W @ ) e @ ord @ e
&, Y-t (Bio-geography) 37 fafay YR & Siai & qedft 3 wgg o oo @1 e w@
2 TR WwEA # owwe) o fav yRuH® (Quantitatire), T4S&UTHF  (Obbervatory),
favevorers SR e ok yonfert ¥ 1w off Seokea ® B o Wil W gomvew W
faor 7 # € werE Se-pie ¥ T fear €, siftg wa-wy 9w st favdw w9
w1 v fra s # fF fedt fadiy yeR @ se o anefel oW @ fean 9 fRE TR
TR w6 ¥ 1 W WEE g W faven ok e @ da-yia w1 wd vme R
21 W @R FE9 F S9-gie 9-

(i) <iai #1 3reE,

(i) el & sdnifes foamor w1 dermR

(iii) ﬁ@ﬁmﬁmauwmmm%a

122 a-Y0A H WG (Significance of Bio-Geography)

[ ® T/ -0 (Bio-geography) Sha-wvee # dei wE el (W W S
% famw, 37 Se-wEd (Life Paltterns) 7o 3@ (Wil @& Srgell @) faaor § wenf
fafr=rarel & FRE T HE F@ ¢

30 ¥R fred & w9 9 wo1 1 wow ? e aiffiet wigfie @ @ (with ecological
perspective) - et HHE-TaleRTT Trral o1 GEE ©9 Y 670w gwal &, vty e
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d-wrier W wply, s @y @ e

“
1 Fraior =X T § qn WERE U6 aRRefE dae @ S W e & g s
w§ g gfedo ¥ Ivge AR PR @ famd (Formulation) FX WA 2
123 da-ie & 3rw f@l  "aT (Relation of Bio-Geography to Other Sciences)

da-wpiret Fifrem &9 9 & i fa@el (Biological Sciences) ¥ & &7 ¥ Feuw ¥
T ¥ fawe owan fawe fawg w1 w9 ® gE SE-ie, (Bio-geography), = eafa fawm
(Botany), St&r RI@ (Zoology), T fa=m (Geology), Searg fawm (Climatology), ¥9% for
(Oceanography), T fagm (Chemistry), Paleontology, Phyto Sociology, Environmental Science
afk § free =9 @ gatm ¥ Su- i w1 gEr @ 39 dnifas & WS w5
3 Wt £ wRafs @ S-Sl o SHEAn A SEEA T ST @ A eieetd O i
I T STt ¢ W T e W oW Fw ¥ 9 q-tem @ o etew @ W W
T & fr e T SO FE ¥ TERE e S ol 9 A Fe § 3w wRedd
i ¥ da-im § Freiea & @ s fEn s -

() cnfre faaor: mﬁﬁmaaﬁmﬁaﬁw%u

iy wffeafas o &1 g

(iif) mmﬂawaw:aﬂam,wmﬁaaﬁaﬁﬁﬁwﬁaﬁmﬂiﬁ

4

(v) wRfeafaest &1 Teaeq

(v) VERiE e w1 ST

(vi) ST AvEH HT FAE=EA

(vii) FRO-Y9E H AT

1.3 ERIY (Summing-up)

Blo-geography 3 Wil ¥ fie@t &1 € | Bio (@) W% WMl % Bios ¥ & 2 fora
s e (Life) T 1T % | Geography W %t @ Wi Geo (Earth) 3R Graphy = Description
? w3, o wmra o gt oA R :

= €9 ¥ Sa-ie fa qvea § Bl w agel (Wﬁm)?ﬁm E4CD
Ha-9red (Life Patterns) 71 378 (Wi & wrgell ) faawwr & wenfi faf=mared & e
F T wW T |

35-"ie (Bio-geography) 1 IgWa 192530 | WM BN 2, fa faf=. T‘ﬂmsﬁ
3 sE-s ¥ ¥ yRafye e ?-
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da-wpier o wepllr, I @y W T

TTA ®N (Dudley Stamp)—"3a- Tﬂaaﬁmma}ﬁmﬁmmﬁm%m
st Shta-srg  Feafa A7 & wfinfaa €17 (“Bio-geography is the science of the geograplical
distribution of living things, animals and vegetables”) 1

Tho FAo HIHERH (F. J. Monkhouse) ¥ arr fir—"Sa-smivet Wﬁt w %ﬁa—aﬁ:ﬁ B
Shem w1 sihifae stermw #01”

oz Wil W= e W9 g8 (Jean Brunhes) Y wET § fh-“Tr o #1¢ Wi
=t gt w2, afug aw e ) 9w o Paw wm AW W et W W@ ¥ oty T
wrafen Fvas fava ¢ e e St € st w6 @ 98 v i s, T
ThE 9 W udt adl W Sfnfan wwm w e g Flfim wen #4

%(Nwmn)ﬁm—“éa—mﬁaw%wnﬁaaﬁ%ﬁm@mm
? A Y H ST 1"

W FEE o Ao fiw, e, Moz, sk % Sa-ypiw = wRefua frn 2

ﬁﬁwéa—tgﬂaa}méamm%a}m%wh—(n)aﬁtanmmaha’f
% nifes fow w1 oterd W (i) Sl @ FRor ® FRW T w9E w1 oremE wHE ¥

el 7% Y- i B HE F T T A 95 AE-vaiEan e S gue $9 9 awd
R FEa ¢, vl wrensl w1 fafo W awa € A vk o Rfafeta o @
T iRy & fau o Anf frarr @ fmd frEeE (Planning) #1 fRFR - (Formulation)
o wwa #

Sa-7iie (Bio-geography) Sftefta fagmi (Biological Sciences) @ wafem &, it aafa
™ (Botany), Sita-faam  (Zoology), i faM (Geology), e fa@r  (Climatology),
(Oceanography) ¥9% oM, wafaRwr fa (Environmental Sciences) 31f% § firae &9 § wrafua
(4

14 uftwifta sz (Koy Word Used)

() MfaF (Biotic) : W, Wgsl ok gew w1 (Micro-Organism).
(i) 3T faF (Abiotic / Physical) : T, Wt o a1 |
(i) wEERr (Environmnet) : ifirs, TartE m Sk el A e ST
foeht woft o Wil =t okt 31 W ol SoEy, fred, S, yew R,
@yt @ = Wit s e B §




dg-witer =} wpfh, 3T @ qF wE | '
(v) <A wved/Sa wusd (Biosphere):{qﬁ, IS qd SAIUSH H1 FE S
ﬁﬁﬁhﬂﬁa(mﬁqﬁm)ﬁmm%aﬂtmmﬁmmﬁ%|

1.5 WIS WeH (Model Questions)
0] ﬁa—mﬁvﬁwﬁaaﬁﬁtﬁummqﬁméﬂﬁwm)ﬂaﬁaﬁu
@) Ju-gie BN afie W @ TE WA TS (Significance) & | T e |
(iil) ﬁa—wﬂaﬁqﬁﬁmﬁamw%mfaaﬁﬁmaﬁﬁ'ﬁu

16 e gwe (Reference Books)
- : Tho Wo W
e gue : wfas foE
Tl e ;o MR TR W@ o W Ao

/)
0.0




THE-2 | | qr3-2
W / quaeha siRfafaw-a ¥ Sa-swett <

(Bio-Energy Cycles in Terrestrial Ecosystem)

[ QIB-HI=T (Lesson Structure)
20 3N¥T (Objective)
21 uf=q (Introduction)

22 wwae wiiftafes-#7 ¥ Sa-sf @ (Bio-Energy
‘ Cycles in Terrestrial Ecosystem)

221 ultRafis @1 ¥ o wamg (Energy Flow in
' the Ecosystem) :

222 wefg W@ (Hydrological Cycle)
223 3ifwistT a% (Oxygen Cycle)
23 W (Suﬁ\ming-up)
24 WEA UFT (Model Questions)
25 wded Q@& (Reference Books)

20 3k¥E(Objective)

¥ SoI 1 3N Faenfial 7 ety wiitfeafis 7 (Terrestial Ecosystem) ¥ SSii-warg
(Energy Flow) ®t 3l Sa-3oil = (Bio-energy cycles) 31 s &t #1

21 uqf=a(introduction)

8 yr wrEr § Wi W g w9 W 9eR @ for areR st 8 weE B
2, S yHR et ot wifafs o (Ecosystem) @ wifra & fiT S vam wE @ W
afi smavaw ¥ 1 @l St (Energy) 7wl w1 frw fafe wenl ¥ o wa &1 @
@ T o W felm R T R ooy i ww 2 o uen F wa e aRfeiE T
ﬁmﬁ!ﬁ%lﬁfmqaﬁﬁmﬁmaﬁw(EqumbnumStage)ﬂﬁmtl
W T § uRRafen 7 fer wa ¥ oW Rl feft F waiaofin sreges s 8 o

——— ——
A —— —
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varviry / wewels wiitRarfves-wr ¥ da-si

M

%uﬂm%mﬂ'm—maﬁmmmmtlmﬁmm@
=1 7 (Driving Force) ¥ ford awa weow #t fipan ot 1 P. A. Furley 3 W. W. Newey
(1983)%mfwmﬁmﬁmmﬁm—aﬁmaﬁmm,@mﬁamwm
3 B ¢ o) v Al W S Soi @ W fdw g v ) df-snifer T 9w
o BN ¥ R el = P o waEa e # 1 e F o wwew § o yaww, ww=-ww
W{—ﬂﬂmﬂﬁmmm%mmmﬁ (Terrestial Ecosystem)
g %1 feufe 3 T & 1 oMY TR Wi T 9 o et R W (Terrestial Ecosystem)
¥ wof WAE (Energy Flow) fr wE ¥ @i 32 S

22 wraEha uRftafis @ -t ww (Bio-Energy Cycles in Terrestrial
) .

Afre v 9 T § g 9 € dfw femell g WP w9 A SURRA S
i T @ dE TeH w1 g @ § e e W g F wem I St
vl [ amEe d shef B wR ¥ W fen W Sa-ee W (Bio-Energy Cycle)
ﬁa—wﬁw—wa’tﬁmﬁm%mmmﬁemm.»mm
1 & faqE 9% Ya-s =%/ - geEtE 9% e d | |

i TarfE Tl F 99 o ol g T FW € S S el @ w9 o wfafia
Wﬁﬁﬁw'ﬂﬁﬁﬁ?ﬁmm'mﬁﬁfﬂﬂ?ﬂﬁ‘%_ﬁmmvwﬂﬁﬁt
ﬁﬁmzmﬁ*,aﬁﬁqﬁaﬁaamimmwaﬁwmhé’q’—aﬁiw

A ] |

ATMOSPHERIC. P

T 1T 1 1 ‘ ‘l “ ]
. 1
SE;IIMENTAR P‘MAJSF

far : 24— 39 ERA TF FT YR (D. Botkin & E. A. Keller, 1982, % 3ER W)




|
|

wHig / sela aitRefes-wr F da-saf %

M
W A9 - (Geobiochemical Cycles) #1 Wir 3 Wt ®9 § frafufas vl § =rem
aﬁmmtlmwﬁm%mmmmﬁmmw@mm

mmammmﬁmmWﬁwamﬁwm
o ¥

I M ot i g fredal F feafy Torfe dw ol @ S w9 § T w@
tuﬁdfﬁazjﬁmmﬁmﬁﬁmmﬁaﬁmﬁasm(RootOsmosis)m
tlwm(swpool)ﬁvﬁaa@mﬁmmmmm(Leaching)m”tm:mﬁ
aﬁmwm%aﬂtmmﬁmmLeached)mmmmﬁga:
amﬂiaﬁlﬂflsﬁmﬁ@ﬁﬂ@maﬁﬁmWWW(SuﬁaQRunoﬁ)
mmﬁmtlwmmmmmw-aﬁﬁmmﬁn@
s &1 (Feer) Dl g PRl @ TEw Rl o Tt Give Tl @ TRRGRE 95§ STER
@ % WER F9 WA (Energy Flow) 3 W @ fafivy dwor wdf § YRagT 991 AT
ﬁm%namsua%mw&mmmmmwmma@mﬂevﬂ)@
TR U TR TE e 2

221 qiiRafes &= ¥ s waw® (Energy Flow in the Ecosystem)

mﬁﬁwmﬁmgﬁﬂaﬁ%ﬁwmmm(ﬁmaw
Producer) (¥f del) g frar s %1 witfafis o=l & oo fEw a9 Frf o
m%ﬁvﬁmmwm%ﬁwmmsﬁmmﬁmin
e wifdE S W Rt e gd ¥ Preedt ¥ suw 51 R ST SOee W WS S
¥ fowm 0.1 Whwm W ¥Rw B g WERT YU (Photo Synthesis) F fiFa § wwE e
s ok foww sfuwin am sl F wRafk @ W@ # ) duw w@ WM @ sTeR S A
wfafin & S &1 Faw 7B W @ SRR T D w A wgw o ¢ fowwr woaT G
% fafm smal F o 1 -affefe o ¥ wuftes Sars @ A oot W @Y
@ 1 U W R o Iwiww m W saE g wRafin o W we w@
tfaffe o w1 yaw fafrs v wd § o 21 o =@ F wRaffa oot W1 waw qww
ﬁﬁﬁﬁﬁﬁam%ﬁﬂmﬁﬁwm(Themodynamic)%ﬁﬂmﬁm%ﬁ'ﬂm
TRfefs® & (Ecosystem) ¥ Wge = feufy faomm wdt 21

wifeafaw o= § Sfal § franiea fomm @@ @ e 9w wRad At w9
ﬁﬂﬂll‘ﬁl%lmm%ﬁﬁlﬁﬁwwﬂ'(TrophicLevels)ﬁmfmﬁWﬁm
fea wdt 21 s I # efa 9 wew Sy g wew § qon T smeR S § wRafda
T ¥ W R T B W Nef B TR (Tissues) F WAL TS G B 1 7@
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W/mm-ﬂiﬁ-mﬁw

g—_—_—_—-—-——_——_
mtﬁ;mmmﬁﬁaﬁ'ﬁn\ﬁamﬁmﬁmﬁtuaﬁmmm |
smER St wRafls w0 € Suw w9 W W@ fR g0 el @ W 31 S S A wd
%w%mmﬁmm@'wm%lmmmﬁw—mﬁ—(i)zﬁawm
o ¥ I N 7En w1, (ii)rhﬁa?mimm#aamﬁfaﬂmmiﬁwﬁaﬁam
m(iii)wmmm—wﬁm?@mmm,ﬁﬁmﬁﬁwmwtl
i IUsiEaRA (Primary Consumer) (fidta diwar ®1X) (Second Trophic Level) SR
mm(PﬁmaryProducer)(Bﬁﬂﬁ’m’f)mmﬁﬂmlmﬁaﬁmmaﬁﬁa
=9 ¥ ya® feda® 9No-wR (Second Trophic Level) § & 2 fedas dEo-TR &
g S 9 RIS B 7 7 IR W Y WK @ ¢ I Afuwin 9w
@Wﬁuﬂmtma@'mmwﬁmﬁwamhmmm
IE W QA WD SR S W et W ffa dwv-w F Wi g s ¥

T WU-TR (Third Trophic Level) % TR Siraf (Camivores) SR 9 fedfias do-wHR
(Second Trophic Level) ¥ Gfea &t &1 wamT feran s 2 @ g sttt Wm we faEd
ﬁﬁaﬁﬁuﬁm%maj@mwmﬁm/@ém%lmmmm
mmqﬁwmmﬁﬁm%lwmwmﬁ{aiqhmm,{mﬁwm
R (Third Trophic Level) 3if<™ QTR TF qF WRed wod wd &1 T whem g el
IR SJaen (FoodChain)ﬁmfmmﬁmWﬁaamm%l

R
i,

[ ﬂ{,’ ?
I = Trophic Level4 ~  |---- 7
{ -

: [

| I |
i Trophic Level 3 --A ]
Vo 1/
| I ] [}
[ ] ' ]
1 ) )
| Trophic Level 2 A 1|
; b
s b
input Trophic Level 1 . |
” » IS

[ Decomposere |

fax : 2.2 ffEufi® o § SI-YATE %1 SWFE Yiawd | 3 e wived e %A Feli-yar
Wﬁﬁwwﬂaﬁwﬁhmﬁ%’nﬁwwuﬁé,mﬁmm;mmz

W&ﬂﬂ,mﬂﬁmm;ﬁwm3=m&ﬁﬂ,mwﬁmammm4
waferdt | wdweft, S=g a0 WA |
(o To Wk 1980 F JEN)

nowog

p—
—

70




el / el witRafve-a F da-sai ww

w
B R R LR R R R R RO R ST R e e G S —
fagre <&l (Decomposer Organism) grRT <t &=t (Energy) Wrar =t Wit & swa atfasisr wm
v faww vy o aw gu wm W e R g A ¥ R O ¥ e
Wﬂ'ﬂY(DemmposerOrganism)‘éEﬁfaﬂmmmﬁﬁm%lwmaﬁﬁ'ﬂﬂm
PR =@ wa ¥ |

ey st @3 (Ecosystem) ¥ ot 9o v wesl 1 WAE qen U TH-§W
ﬁmmm%mmaﬁawﬂﬁmm%ﬁmﬁwvm
mmﬁmilm—ﬁ—mmm%mmmﬁma&maﬁ
(Bio-geochemical Cycles) ®1 3t ®Ri W aterd fowan w1 wakan #—(j) fefla = (Gaseous Cycle)
: ¥ ®MT ¥F (Carbon Cycle), Oxygen Cycle, T3S =% (Nitrogen Cycle), 58N 9%
(Hydrogen Cycle) afX wnfret & 1 (ii) st =% (Sedimentary Cycle) : 71 3/ Twrafi® o
R, Wefiem, g, Fenkg, e ok o o ¥ 1 T T 9w 9 d ol
o w5 T | |

3 9 HIT ST FF (Hydrological Cycle) 3R sifafiem w® (Oxygen Cycle) 3 ARt
¥ Ti-ad ¥ S W W
222 TG "% (Hydrological Cycle)

S fF e W W ¥ R o @ Wiaw -2 smeR W e Toe S @ e
Wﬁmmaﬁ%nmmmmm%%mmmmwmﬁ
%aﬁmmmmﬁﬁnwﬁﬁmﬁm%lmﬁﬂw,gﬁwﬁmm
Al o fH, TeErR-wrR-gia-aee- T, weee qon fafeed ¥ weemen F ot e #

S i srened 59, 3 w6 o F aguvew, wemvest aun wwmves § dhg § fe
Wﬁﬁmﬁ—mﬂﬁﬁmﬁzﬁwﬁﬁ‘lwﬁﬁﬁmm*ﬁﬁﬁm%
ﬁm%maﬁh&ﬁmﬁa}mmuﬁm%lmﬁﬁwﬁm
m%waﬂamﬁam%m$wmmw%\mm—mﬁwmvﬁaﬁ
fr w@ ¢ R ww A o T uffim oren W feeme wd ¥

S[A-9%  (Hydrological Cycle) ¥ WeMIrRl 3teal Wil o1 S/ S & SR SifSqq
(Evaporated) ¥t # foedt ¥ w1 ffwr #fr %1 st @ it st @ S (Solid) s
ﬁ'vﬁam%|ﬁa’fﬁaﬁw(Precipitation)aﬁmmmz‘raﬁ%mﬁaa:aamﬁw(z{ﬁqa?)
ﬁn@m%lmﬁmﬁyzmwﬁumﬁw*mwﬁq@m%l
T TH [P AT W VA€ T P T yafed Do wrR F wdew &1 w9 wm gt
m"iﬂmmﬁﬁaﬁm%ﬁ’fmﬁﬂm(Evaporation)amﬁﬂl%mﬁﬂﬁaﬁﬁmﬁqz
TR H wdEm # ' |

71



Taeita / guada qiRatm-ax ¥ da-sat W

, gdur BF1 (Precipitation)
q@mmmﬁm%ﬁﬂ@qmwﬁﬂwﬁmﬁ

e 2 fr TH S 9% = uEd ahed T § fed W S A, I
AEATSEId STEAT 1 HeFA (Condensation) a1 e w1 fmior

g,
sk afl & W @ 9R A [

Bt ®1

k|

o : 2.3—<1A =eh

72




et / aTaea wiitRafas-a7 o Sa-sa 9@

e p———— e ————————— —
— —

S =% Savea @ far oww ey ¥ T N e T shfeE deeR
Wmﬁﬁmﬂﬁﬁ,mmﬁmﬁﬁﬂmﬁaﬁaﬁﬁmm%l
223 3ifadiw &% (Oxygen Cycle)

Sreveda TRfeafts @1 § seiee ® dewee qften @ € qwn 7w Shfw S
%ﬁqmum@m%,ﬂﬁwmaﬁ%sﬁmﬁmaﬂ%mwﬁm
B &1 sifedtor Samves ¥ o awl @ w9 9 T ¥ geraw i et ¥ 1 et
@@WWW%%%WWﬁMMM%W&W
A ot} S e ® W s @ 70 whww s w1 fraf siwsm g €@ €@ R
qon aE FEiEEde @ Fein § wewe wfw Few ¥ Dl g segel w1 e R w
mmmilwmmaﬁm%%aﬁa@mﬁmﬁ%l
St W ol = ® Pt A off wEwa wEt €)1 Shawvew § Sl W% IR Sed
ﬂm%,mam%mmﬁmﬁiﬁ%ﬂﬁﬁ—mm(Molecular
Oxygen, O,) T (H,0), FH4-B% AT (Coy), fafer= s firh S STFTESH
(Oxides-Fe, O,), Pfewan FEMZE (Calcium Carbonate CaCO,), Magnesium Carbonate Mg CO,
anfz) | e Sidom ¢ ToEfE w9 4 deg A |

A S T W & R aEvew ® faem & Wi WO § g s a
S e e ot | SRS w1 I3 wEd: yEwEra Bt del § S F AR
T B | geTEd: W i StelsH w30 B 7wl (Plant Cells) 3R S
st (Water Molecules) ® fer@ves a1 fastem (Splitting) % #RT €31 2| e € T el
mﬁmﬁﬁﬁﬁmﬁmﬁ@mmmm%amﬁmﬁmm%m
<t 2 fofera oSt A amug ¥ T foer 9@ ¥ 1 @ wE W g S SRS F AgHSd
& faf oel @ GOl O ¥ qen SR W1 SRS 2000 S 91K YA: WA (Recycling)
m%lw%ﬁﬁaﬁﬂﬁmmmﬁmw(Residence‘ﬁme20007=|'ﬁf)%I 31t
aﬁzﬁmm@mmﬁaﬁémmmmammmzomaﬁm
T B 21 oy P w1 @ Swt SUHE ORT A SeeE w1 agEosd # SaR W
2 @ ¥ | TRrEEs SR T sl agEven % W ia gt & w21
SR T 1 SRS w1 S R o At W oaew € R olfade sifae sieisT
(0,) F ®7 ¥ eq H@ o & WA, F® T CO, (F1-TW SAERE) A H,0 (Ie)
o g RS ¥ wWw s W €1 (e 2.4)

73



oela 7 auaeta aiRfafre-aa ¥ Sa-sw 9w

SBIBbIREIS Lble = 0D
SSIblelk e LRlP =0J

vh

)

fa=x: 2.

74




el 7 st witRafe-ax § Sa-sal ik

mmmmmﬁﬁmﬁﬁawmmﬁa
2 yry SHe (FEAWHSA) gR THNRTSN (Photosynthesis) T sl TR o ® | E®S
ﬁmﬂﬁﬁwﬁﬁ?@ﬁﬁmiﬁﬂfﬁmﬂ(Reduction)m‘ﬂﬁm‘élwmm
mmmﬁmﬁm%lﬁmmmm%\m
A ® g e Frewra (Outgassing) TR 6l & CO, I Hy0 (S:1) B w1 0 Freraa
mﬁ@mmﬁ@mwwmwﬁmaﬁmm
mﬁ%lmw@waﬂﬂmw#aﬁmﬂﬁmmmmwﬂm
wﬁnmﬂ%uaﬁgﬁmﬂniﬁ%aﬁﬁﬁaﬁ@mmmm%lﬁw
m@mwﬁmﬂm%amﬁ@m%mwﬁw%ﬁ%ﬁ
a2 W A s § wuifed § o ¥ | Sieie @ @ WUSR H SEER S TOSH
Fa E ¥ T4 SEEd WueR ¥ siadied w fe WA (Residence Time) SfEE Tl
2 ¥ ok T WE SHRASA F WHEW (Cycling) T@ W@ R |

2.3 ERI(Summing up)

fog THR FRER § T # gEE §7 ¥ SO 9§ fOg R S e sew w
3 = wer fed o witfeerfies @3 (Ecosystem) ®1 oft <o % folq o1 wa® (Energy Flow)
T T WO WEd e ¥ 1 P.A. Furley 3R W. W. Newey (1983) 7 @ fisan fo wiiferias
a":t(Ewsystem)ﬁm—aﬁﬁ:ﬁ?aﬁﬁwm@gﬂmiaﬁﬂWﬁﬁﬂm%Bﬁ'{’aaﬁ?l
i w1 R S @ wad R g A 31 fm-onifae o Wew e eR © o Sl
1 frior @ gags o €| ares § Shomvea ¥ I ¥R, 6 99 U@ -9 WA 96
F @ o ogaen ¢ ol mier uiftufas @ (Terrestial Ecosystem) WS =t feafa
¥ @ 1

s v St aEE § AR o) € s fewell g Sl w1 § SUE A
aRff 41 & Yfaw TeE w1 O @ ¥ RS e W g B 9% 3 Yehfoa e
w: aEeR ¥ WfRm @ WW 1 W@ fRW R S-S W%’ (Bio-energy Cycle) a1
Y5 ERrETE-TE W WE QI R

=0 WER, i T — e srw - RfdE o F UF a9 Se-Sel-a |
da-yraafes % oW R

qiffeafirr o= ¥ Sl # Wi g @ et & frwen 3w wufie Seel (Primary Producer)
2R BRI % | WO Wl @ o IO St Wi Scaesl g wRafda S w ww w
g IWWﬁqﬁaﬁaaﬁﬁmWEﬁﬁﬁﬁﬁﬂm%ﬁmﬂﬁﬁmm (Thermodynamic)
2 Frrl g o fm wro otk o3 § doem W el femm wd 2

75



