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1.1	 ifjp; (Introduction)
^i;kZoj.k* (Environment) 'kCn dh mRifÙk ,d iz+ Qkalhlh 'kCn 
^,uok;jksuj@,uok;jksUuj* (Environer/Environner) ls gqbZ gS] 
ftldk vFkZ gksrk gS& ^iM+ksl* (Neighbourhood)A fdlh 
fuf'pr le; vkSj LFkku (Time and Space) ij gekjs pkjksa vksj 
mifLFkr leLr fLFkfr;ksa dk leqPp; ^i;kZoj.k* dgykrk gSA 
i;kZoj.k osQ çR;sd Hkkx dks ^ikfjfLFkfrd dkjd* (Ecological 

Factor) dgk tkrk gSA i;kZoj.k osQ ?kVd ^tSfod@ltho* 
(Biotic/Living) vFkok ^vtSfod@HkkSfrd@futhZo* (Abiotic/

Physical/Non-Living) gks ldrs gSaA i;kZoj.k thfor bdkb;ksa 
dh o`f¼ vkSj fodkl dks çHkkfor djrk gSA

i;kZoj.k osQ ?kVd (Components of Environment)

vtSfod ?kVd tSfod ?kVd

	y çdk'k

	y rkieku

	y eǹk

	y ok;qeaMyh; xSlsa

	y ekSle

	y ekuo

	y tarq

	y gfjr vkSj xSj&gfjr (Non-Green) 
ikni

	y vi?kVd (Decomposers)

	y ijthoh (Parasites)

	y thok.kq (Bacteria)

	y dod (Fungi)

	y çksVkstksvk

i;kZoj.k osQ ewyHkwr fl¼kar 
(Basics of Environment)1

vè;k;

^i;kZoj.k* ekuo lfgr leLr thoksa osQ thou dks fu;af=kr djrk gSA euq";] fdlh Hkh vU; thfor çk.kh dh rqyuk esa i;kZoj.k osQ 
lkFk vfèkd lfØ; :i ls laidZ esa jgrk gSA lkekU;r% i;kZoj.k dk rkRi;Z thfor çkf.k;ksa osQ pkjksa vksj mifLFkr inkFkks± vkSj muosQ 
çHkkoksa ls gSA ;g gesa vkjkenk;d thou O;rhr djus osQ fy, vko';d lHkh lalkèku çnku djrk gSA

thok.kq dk i;kZoj.k o`{k dk i;kZoj.k 

nh?kZ 

fHkUurk dkjd

tyok;q 
ifjorZu

e`nk ds çdkj

LFkykÑfr 
esa ifjorZu

vkfFkZd

lkekftd

jktuhfrd

lw{ethotarqikni
tyok;qHkwfe

HkkSfrd tSfod

lkaLÑfrd@ekuo&fufeZr

?kVd

fu;a=kd 
ds :i esa 

lalk/uksa 
ds :i esa

y?kq 

ijr (Layer)

dkjd i;kZoj.k



thfor çkf.k;ksa osQ ,d&nwljs vkSj i;kZoj.k osQ lkFk muosQ lacaèkksa 
osQ oSKkfud vè;;u dks ^ikfjfLFkfrdh* (Ecology) osQ :i 
esa ifjHkkf"kr fd;k tk ldrk gSA igyh ckj ^ikfjfLFkfrdh* 
'kCn 1869 bZloh esa teZu tho&foKkuh vULVZ gsosQy (Ernst 

Haeckel) }kjk çfrikfnr fd;k x;k FkkA ;g nks xzhd 'kCnksa – 
^vkWbdksl* (Oikos) vkSj ^yksxksl* (Logos) – ls feydj cuk 
gSA buesa ^vkWbdksl* dk vFkZ gS& ?kj ;k Hkwfe] tcfd ^yksxksl* 
dk vFkZ gS& vè;;uA blesa thoksa vkSj i;kZoj.k osQ ?kVdksa] 
vFkkZr~ vtSfod (futhZo) vkSj tSfod (thfor) osQ vkilh 
lacaèkksa ij cy fn;k tkrk gSA

^i;kZoj.k* og ifjos'k (Surrounding) gksrk gS] ftlesa tho jgrs gSa] 
tcfd ^ikfjfLFkfrd ra=k* (Ecosystem) osQ varxZr i;kZoj.k vkSj mlesa 
jgus okys thoksa osQ ikjLifjd varl±caèkksa (Mutual Interaction) dks 'kkfey 
fd;k tkrk gSA

1.2 � ikfjfLFkfrd laxBu osQ Lrj 
(Levels of Ecological Organization)

O;f"V (Individual)

dksbZ Hkh thfor oLrq ;k tho (Living Thing or Organism) 
O;f"V osQ varxZr 'kkfey fd;k tkrk gSA lkekU; rkSj ij] ,d 
O;f"V vU; lewgksa dh O;f"V;ksa osQ lkFk çtuu ugha djrs gSaA 
O;f"V thou dh lHkh çfØ;k,¡ Lora=k :i ls djrs gSaA mnkgj.k 
osQ fy,] ^ck?k* (iSaFksjk Vkbfxzl@Panthera Tigris) ,d çdkj 
dk O;f"V tho gS] tcfd ^jkW;y caxky Vkbxj* (isaFksjk Vkbfxzl 
Vkbfxzl@Panthera Tigris Tigris)] lqek=kkbZ ck?k (isaFksjk Vkbfxzl 
lqek=kk@Panthera Tigris Sumatrae) vkfn ck?k dh çtkfr;k¡ 
gSaA blh çdkj] gkFkh ,d O;f"V çdkj dk tho gS vkSj buesa 
viz+ Qhdh gkFkh (ykWDlksMksaVk viz+ Qhdkuk@Loxodonta Africana)] 
,f'k;kbZ gkFkh (fyiQl eSfDlel@Elephas Maximus) vkfn 
gkFkh dh vyx&vyx çtkfr;k¡ gSaA

lef"V (Population)

,d gh çtkfr oQh O;f"V;ksa dk lewg ^lef"V* (Population) 

dgykrk gSA ;s vyx&vyx ifjek.k vkSj vkdkj osQ fof'k"V 

HkkSxksfyd {ks=kksa esa ikbZ tkrh gSaA çR;sd O;f"V çtkfr fdlh& 

u&fdlh lef"V dk çfrfufèkRo djrh gSA jkW;y caxky Vkbxj 

dh lef"V lqanjcu vkfn esa ns•h tk ldrh gS] tcfd lqek=kkbZ 

ck?k lqek=kk osQ ç'kkar }hiksa ij ik, tkrs gSaA

leqnk; (Community)

fdlh fof'k"V HkkSxksfyd LFkku vkSj le; ij fofHkUu çtkfr;ksa 

(Species) dh lef"V dk LokHkkfod :i ls ,df=kr gksuk 

^leqnk;* (Community) dgykrk gSA blosQ varxZr O;f"V viuh 

çtkfr osQ lkFk&lkFk nwljh çtkfr osQ lkFk Hkh var%fØ;k 

(Interaction) djrs gSaA

leqnk;ksa osQ çdkj (Types of Communities)

^vkdkj* vkSj ̂ lkisf{kd Lora=krk osQ Lrj* osQ vkèkkj ij leqnk;ksa 

dks nks oxks± esa foHkkftr fd;k tk ldrk gS&

	y çeq• leqnk; (Major Communities)% çeq• leqnk;* 
ls vk'k; ml NksVh&ls&NksVh ikfjfLFkfrd bdkbZ ls gS] tks 
viuk vfLrRo cuk, j•us esa l{ke gksrh gSA bl leqnk; esa 
Lo&fofu;eu (Self-Regulation) dh {kerk gksrh gSA budk 
vkdkj cM+k gksrk gS vkSj ;s vU; leqnk;ksa ls vis{kkÑr 
Lora=k gksrs gSaA ;s osQoy ckgj ls feyus okyh lkSj ÅtkZ 
ij gh fuHkZj jgrs gSaA ,d ^çeq• leqnk;* ouLifr leqnk; 
(Floral Community)] tSo leqnk; (Faunal Community) 
vkSj lw{etho leqnk; (Microbial Community) dk 
la;kstu gksrk gS] mnkgj.k osQ fy,& rkykc] taxy] ?kkl dk 
eSnku] >hy bR;kfnA

	y xkS.k leqnk; (Minor Communities)% ̂ xkS.k leqnk;* NksVh 
ikfjfLFkfrd bdkb;k¡ gSaA ;s O;fDrxr :i ls vkRefuHkZj ugha 
gksrs gSa vkSj vU; leqnk;ksa osQ lkFk var%fØ;k ij fuHkZj gksrs 
gSaA ;s vkil esa feydj ^çeq• leqnk;* dk fuekZ.k djrs 
gSa vkSj viuh ÅtkZ o iks"kd rÙoksa dh vko';drk osQ fy, 
iM+kslh leqnk;ksa ij fuHkZj gksrs gSaA

leqnk; dh lajpuk (Structure of the Community)

^leqnk;* NksVk gks ldrk gS] ftlesa ,d NksVs&ls LFkku ij lhfer 

la[;k esa çtkfr;k¡ 'kkfey gksrh gSa] ;k ^leqnk;* cM+k Hkh gks 

ldrk gS] ftlesa ,d foLr`r {ks=k esa dbZ çtkfr;ksa dh lef"V 

'kkfey gksrh gSA ^leqnk; dh lajpuk* oLrqr% ,d leqnk; dk 

la;kstu gSA blosQ varxZr ml leqnk; esa çtkfr;ksa dh la[;k 

vkSj ml çtkfr osQ thoksa dh la[;k dk fooj.k 'kkfey gksrk gSA 

tyok;q çk:i] thoksa osQ chp var%fØ;k] çtkfr;ksa dk ?kuRo] 
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fo{kksHkksa dh vko`fÙk] çtkfr;ksa dh cgqyrk vkfn fofHkUu dkjd 
,d leqnk; dh lajpuk dks çHkkfor djrs gSaA

leqnk; dh fo'ks"krk,¡ (Characteristics of the Community)

,d leqnk; esa] çtkfr;ksa dh la[;k vkSj mudh lef"V dk 
vkdkj cgqr fHkUu gksrk gSA ^i;kZoj.kh; dkjd* fdlh leqnk; 
dh fo'ks"krk vkSj mlosQ çk:i dks fuèkkZfjr djrs gSaA leqnk; dh 
vkarfjd fo'ks"krk,¡ vR;ar ifjorZu'khy gksrh gSaA leqnk; dh oqQN 
çeq• fo'ks"krk,¡ bl çdkj gSa&

	y çHkqRo (Dominance)% çR;sd iks"k.k Lrj ij] leqnk; 
osQ çdk;Z vkSj lajpuk ij ,d ;k nks çtkfr;ksa dk çHkqRo 
vfèkd gksrk gSA

	 ;s çeq• çtkfr;k¡ vU; thoksa dh lef"V vkSj xfrfofèk;ksa 
dks çHkkfor djrh gSa] ftlls leqnk; dh çÑfr çHkkfor 
gksrh gSA

	 ikfjfLFkfrd çHkqRo&drkZ (Ecological Dominants) le; 
osQ lkFk&lkFk fdlh i;kZokl dh vtSfod fLFkfr;ksa dks Hkh 
ifjofrZr dj ldrs gSaA

	 ;|fi] leqnk; osQ larqfyr fØ;kdyki osQ fy, lHkh 
çtkfr;k¡ egÙoiw.kZ gksrh gSaA mnkgj.k osQ fy,&ou esa] çHkkoh 
ikni çtkfr (Dominant Tree Species) vU; ikniksa osQ 
fy, çdk'k dh miyCèkrk] fuEu oSQuksih (Canopy) esa 
rkieku dh ek=kk] vU; thoksa osQ fy, iks"kd rÙoksa dh 
miyCèkrk vkfn dks fu;af=kr dj ldrh gSA bu ikni 
çtkfr;ksa dk çtuu Hkh ,d nqyZHk dhV }kjk fd, tkus okys 
ijkx.k (Pollination) ij fuHkZj gks ldrk gSA

	y vU;ksU;kfJrrk (Interdependence)% çR;sd leqnk; esa 
ikniksa] tarqvksa vkSj lw{ethoksa dh de&ls&de fdlh ,d 
tho ij ekSfyd fuHkZjrk gksrh gSA ;|fi vfèkdka'k tho 
,dkfèkd var%fØ;kvksa esa layXu gksrs gSaA ;s var%fØ;k,¡ 
iks"k.k] çtuu ;k lqj{kk ls lacafèkr gks ldrh gSaA

	y Lrjhdj.k (Stratification)% lHkh leqnk; lkekU; rkSj ij 
Lrjhdj.k osQ oqQN :i çnf'kZr djrs gSa] blosQ }kjk leqnk; 
dk fuekZ.k djus okyh lef"V dks lqfuèkkZfjr {kSfrt ;k 
ÅèokZèkj Lrjksa esa oxhZÑr fd;k tkrk gSA oqQN tho ,d 
ls vfèkd Lrjksa ij fu;a=k.k dj ldrs gSa vkSj os çk;% bu 
Lrjksa osQ chp nSfud :i ls (Diurnal Basis) ?kwers jgrs gSaA 
mnkgj.k osQ fy,] ,d i{kh] tks fnu osQ nkSjku ou dh Hkwfe 
ij Hkkstu djrk gS] ysfdu ò{k dh oSQuksih esa fuokl djrk gSA

	y fofoèkrk (Diversity)% ;g fdlh {ks=k fo'ks"k ;k laiw.kZ xzg 
osQ ikfjfLFkfrd ra=k esa mifLFkr fHkUurk dks lwfpr djrk 
gSA blosQ varxZr fdlh leqnk; esa çtkfr;ksa dh la[;k vkSj 
mudh lkisf{kd cgqyrk] nksuksa ij fopkj fd;k tkrk gSA 
mPp çtkrh; fofoèkrk okys leqnk; rqyukRed :i ls 
vfèkd fLFkj gksrs gSaA

	y laØfedk (Ecotone)% çkÑfrd :i ls] leqnk; fofHkUu 
vkdkj osQ gksrs gSa vkSj mudh lhek,¡ çk;% fuèkkZfjr ugha 
gksrh gSaA oLrqr% ^laØfedk* nks ikfjfLFkfrd ra=kksa osQ chp 
fLFkr ,d ,slk laØe.k {ks=k (Transitional Area) gksrk gS] 
tgk¡ nks leqnk; feyrs gSa vkSj ,dhÑr gksrs gSaA i;kZoj.kh; 
n`f"V ls laØfedk vR;ar egÙoiw.kZ {ks=k gksrk gSA cM+s iSekus 
ij tho ;gk¡ vkokl rFkk Hkkstu dh ryk'k esa vkrs gSa] vr% 
bl {ks=k esa cgqr&lh çtkfr;k¡ ikbZ tkrh gSaA
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ikfjfLFkfrd ra=k (Ecosystem)

^ikfjfLFkfrd ra=k* ikniksa vkSj tarqvksa dk ,d ,slk leqnk; 
gS] tks fdlh fuf'pr {ks=k esa ,d&nwljs osQ lkFk vkSj lkFk gh 
i;kZoj.k osQ vtSfod ?kVdksa] tSls& ok;q] ty] lkSj çdk'k] 
e`nk vkfn osQ lkFk varfØZ;k djrs gSaA ^ikfjfLFkfrd ra=k* ml 
fLFkfr dks lanfHkZr djrk gS] ftlosQ varxZr fofHkUu tho jgrs 
gSa vkSj ,d&nwljs osQ lkFk var%fØ;k djrs gSaA ;g LFky ou] 
VSxk (Taiga)] ?kkl dk eSnku] jsfxLrku] çoky fHkfÙk (Coral 

Reef)] 'kkar ty (Stillwater) ;k unh dh èkkjk gks ldrk gSA 
(uksV% ikfjfLFkfrd ra=k osQ ckjs esa vxys vè;k; esa foLrkj ls 
crk;k x;k gSA)

thokse (Biome)

^thokse* ,d o`gn~ ikfjfLFkfrd bdkbZ gksrh gSA bldh çeq• 
fo'ks"krk ml {ks=k esa ikbZ tkus fof'k"V çdkj dh ouLifr 
vkSj tho&tarq gksrs gSa] tks ,d fof'k"V tyok;q {ks=k osQ lkFk 
vuqowQyu LFkkfir dj ysrs gSaA

thokse ,d ikfjfLFkfrd ra=k ugha gS] ysfdu bls ,d fo'kky 
ikfjfLFkfrd ra=k ekuk tk ldrk gSA

fdlh thokse dh lhek vkSj mlesa thoksa dh cgqyrk dks çk;% 
tyok;q] mPpkop] Hkw&foKku (Geology)] e`nk] ouLifr tSls 
vtSfod dkjdksa }kjk fuèkkZfjr fd;k tk ldrk gSA

,d thokse esa ikfjfLFkfrd ra=k dh vusd bdkb;k¡ ikbZ tk ldrh 
gSaA blosQ vykok] dksbZ Hkh nks thokse dHkh&Hkh ,d tSls ugha 
gks ldrs gSaA

thokse] i`Foh ij thou dk vfLrRo cuk, j•us esa egÙoiw.kZ 
Hkwfedk fuHkkrs gSaA mnkgj.k osQ fy,] ^tyh; thokse* eNyh 
dh yk•ksa çtkfr;ksa dk vkokl vkSj ty pØ dk lzksr gSA ;g 
tyok;q fuekZ.k esa Hkh cgqr egÙoiw.kZ Hkwfedk fuHkkrk gSA

^LFkyh; thokse* Hkkstu çnku djrs gSa] ok;q dks vkWDlhtu 
ls le`¼ djrs gSa vkSj ok;q ls dkcZu MkbvkWDlkbM o vU; 

gkfudkjd xSlksa dks vo'kksf"kr djrs gSaA blosQ vykok] ;s 
tyok;q dks fofu;fer djus esa Hkh enn djrs gSaA

thokse osQ çdkj (Variants of Biome)

i`Foh ij thokse osQ ik¡p çeq• çdkj gSaA bu ik¡p thokseksa esa dbZ 
mi&thokse Hkh gSa] ftuosQ varxZr dbZ vkSj lqLi"V ikfjfLFkfrd 
ra=k 'kkfey gSaA

	y jsfxLrkuh thokse (Desert Biome)% blesa xeZ vkSj 'kq"d 
jsfxLrku] vèkZ&'kq"d jsfxLrku] rVh; jsfxLrku vkSj 'khr 
jsfxLrku 'kkfey gSaA

	y tyh; thokse (Aquatic Biome)% tyh; thokseksa dks nks 
Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS] ;s gSa& ehBs ty osQ 
thokse (>hysa] rkykc] vkæZHkwfe] ufn;k¡ vkSj èkkjk,¡) vkSj 
leqæh@ thokse (egklkxj] çoky fHkfÙk;k¡ vkSj eqgkuk)A

	y ou thokse (Forest Biome)% ^ou thokse* esa rhu çeq• 
thokse 'kkfey gSaA ;s gSa& m".kdfVcaèkh; o"kkZou] 'khrks".k 
ou vkSj cksfj;y ou (Boreal Forest)A cksfj;y ou dks 
^VSxk ou* (Taiga Forest) Hkh dgk tkrk gSA mnkgj.k] 
vestu thokse esa vkæZ m".kdfVcaèkh; o"kkZou 'kkfey gSaA

	y ?kkl osQ eSnku thokse (Grassland Biome)% ^?kkl osQ 
eSnku thokse* nks çdkj osQ gksrs gSaA ;s gSa& lokuk ?kkl osQ 
eSnku vkSj 'khrks".k ?kkl osQ eSnkuA mnkgj.k] viz+ Qhdk osQ 
^lokuk* ?kkl osQ eSnku vkSj mÙkj vesfjdk osQ ^çs;jh* ?kkl 
osQ eSnkuA

	y VqaMªk thokse (Tundra Biome)% ^VqaMªk thokse* nks çeq• 
çdkj osQ gSa& vkdZfVd VqaMªk vkSj vYikbu VqaMªkA

tSoeaMy (Biosphere)

^tSoeaMy* i`Foh osQ mu fgLlksa ls fufeZr gksrk gS] tgk¡ thou 
ekStwn gksrk gSA

tSoeaMy dk rkRi;Z thfor thoksa osQ {ks=k vkSj i;kZoj.k vFkkZr~ 
ok;qeaMy] tyeaMy vkSj LFkyeaMy osQ lkFk mudh var%fØ;k 
ls gSA blesa i`Foh ij ekStwn lHkh çdkj osQ thou 'kkfey gSaA

;g i`Foh dk og fgLlk gS] ftlesa dbZ NksVs ikfjfLFkfrd ra=k 
ekStwn gksrs gSa vkSj lapkfyr gksrs gSaA ;g ikniksa dh lcls xgjh 
tM+ ç.kkfy;ksa ls ysdj egklkxjh; xrZ osQ vaèksjs {ks=kksa] gjs&Hkjs 
o"kkZ&ouksa vkSj Å¡ps ioZr f'k•jksa rd iQSyk gqvk gSA

lkekU;r% ltho vfèkdrj mu {ks=kksa rd gh lhfer gksrs gSa] 
tgk¡ rd lkSj fofdj.k igq¡prk gSA blesa ok;qeaMy] Hkwi`"B] e`nk 
dh Åijh ijrsa vkSj ty fudk;ksa osQ Åijh {ks=k 'kkfey gSaA 
leqæ esa] tSoeaMy lkSj çdk'k dh igq¡p rd lhfer ugha gS] 
cfYd tSoeaMy mlls oqQN vkxs rd foLr`r gksrk gS] D;ksafd 
xq#Rokd"kZ.k cy ÅtkZ osQ çokg dks uhps dh vksj •haprk gSA
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ftl çdkj tSoeaMy] ty osQ uhps ,d lhek rd ekStwn gS] 
mlh çdkj] ;g ok;qeaMy esa Hkh ,d fuf'pr lhek rd Åij 
dh vksj foLr`r gSA fgeky; tSls mPp ioZrh; {ks=kksa esa og 
lhek] ftlosQ Åij DyksjksfiQy okys ikSèkksa dk vfLrRo lekIr 
gks tkrk gS] mlosQ Åij 6-2 fdeh Å¡pkbZ rd tSoeaMy dk 
foLrkj ik;k tkrk gSA

tSoeaMy dk foHkktu (Division of Biosphere)

tSoeaMy rhu Hkkxksa ls cuk gqvk gS] ;s gSa& LFkyeaMy] ok;qeaMy 

vkSj tyeaMyA budk laf{kIr fooj.k bl çdkj gS&

ok;qeaMy (Atmosphere)

^ok;qeaMy* 'kCn xSlksa dh ijr dks lanfHkZr djrk gSA bls lkekU; 

rkSj ij ok;q osQ :i esa tkuk tkrk gS] tks i`Foh dks pkjksa vksj 

ls ?ksjs gq, gSA ;g thou osQ vfLrRo osQ fy, vko';d ?kVdksa 

esa ls ,d gSA

tyeaMy (Hydrosphere)

ty i`Foh dh lrg ij ekStwn lHkh çdkj osQ thou osQ fy, 

,d egÙoiw.kZ ?kVd gSA i`Foh ij ekStwn bl ty ?kVd dks 

^tyeaMy* dgk tkrk gSA tyeaMy esa egklkxj] leqæ] >hysa] 

rkykc] ufn;k¡] >jus vkfn leLr tyh; fudk; 'kkfey gSaA ;g 

i`Foh dh lrg osQ yxHkx 70» Hkkx ij foLr`r gSA

LFkyeaMy (Lithosphere)

LFkyeaMy i`Foh dh lcls ckgjh dBksj ijr gSA ;g pêðkuksa 

,oa •futksa ls feydj cuk gS vkSj feêðh dh ,d iryh ijr 

ls <dk gqvk gSA ;g ,d vfu;fer lrg gS] ftlesa fofHkUu 

Hkw&vkÑfr;k¡] tSls& ioZr] iBkj] eSnku] ?kkfV;k¡ vkfn lfEefyr 
gSaA LFkyeaMy o`gn~ vkSj y?kq foorZfud IysVksa esa foHkkftr 
gSA LFkyeaMy nks çdkj dk gksrk gS& egklkxjh; LFkyeaMy 

(egklkxjh; iiZVh ls lacafèkr Hkkx) vkSj egk}hih; LFkyeaMy 
(egk}hih; iiZVh ls lacafèkr Hkkx)A

1.3 � vkokl (Habitat)
^vkokl* og HkkSfrd okrkoj.k gS] ftlesa dksbZ tho fuokl 
djrk gSA çR;sd tho dh viuk vfLrRo cuk, j•us osQ fy, 
oqQN fof'k"V vko';drk,¡ gksrh gSa] vr% dksbZ tho mlh {ks=k 
dks viuk vkokl cukrk gS] tgk¡ dk i;kZoj.k mldh bu 
vko';drkvksa dks iwjk djrk gSA mnkgj.k osQ fy,] ^gkFkh* dk 
fuokl LFkku taxy] tcfd ^VsioeZ* (Tapeworm) dk fuokl 
LFkku ekuo dh vk¡r gksrk gSA ou] egklkxj] ufn;k¡ vkfn Hkh 
fofHkUu thoksa osQ vkokl gksrs gSaA

i`Foh ij ekStwn pkj çeq• vkokl LFky gSa& LFky (Terrestrial)] 
LoPN ty (Fresh Water)] Tokjuneq• (Estuarine) vkSj 
egklkxjA

vkokl dh fo'ks"krkvksa dks blosQ lajpukRed ?kVdksa }kjk n'kkZ;k 
tk ldrk gS] ;s lajpukRed ?kVd gSa – LFkku] Hkkstu] ty vkSj 
vkJ; ;k vkoj.k (Shelter or Cover)A

1.4 � fuosQr (Niche)
çR;sd tho vius ikfjfLFkfrd ra=k esa ,d fo'ks"k Hkwfedk fuHkkrk 
gSA

^fuosQr* dks ikfjfLFkfrd ra=k esa ,d çtkfr }kjk fuHkkbZ tkus 
okyh Hkwfedk osQ :i esa ifjHkkf"kr fd;k tkrk gSA fdlh çtkfr 
}kjk mlosQ vkokl esa dh tkus okyh dk;kZRed fo'ks"krk,¡ vius 
vki esa fof'k"V gksrh gSaA fdlh çtkfr dk ^vkokl* mlosQ 
fuokl LFky (Address) dh rjg gksrk gS] tcfd ^fuosQr* dks 
ewyr% mldh ikfjfLFkfrd Hkwfedk ;k o`fÙk (Profession) ekuk 
tk ldrk gSA

^fuosQr* 'kCn dk vk'k; fdlh çtkfr dh mu lHkh xfrfofèk;ksa 
vkSj lacaèkksa osQ ldy ;ksx ls gS] ftuosQ }kjk og viuh 
mÙkjthfork vkSj çtuu osQ fy, vius vkokl esa ekStwn lalkèkuksa 
dk mi;ksx djrk gSA

çR;sd çtkfr dk ,d vf}rh; (Unique) fuosQr gksrk gS] tcfd 
,dkfèkd çtkfr;ksa dk vkokl ,d gh gks ldrk gSA ,d gh 

6
An initiative of Group

B I G L E A R N I N G S M A D E E ASY

i;kZoj.k osQ ewyHkwr fl¼kar 



vkokl esa fdUgha nks ;k vfèkd çtkfr;ksa dk ,d gh fuosQr 
ugha gks ldrk gSA ,slk blfy, gS fd ;fn nks ;k nks ls vfèkd 
çtkfr;k¡ ,d gh LFkku ij dC”kk dj ysrh gSa] rks os rc rd 

,d&nwljs osQ lkFk çfrLièkkZ djsaxh] tc rd fd muesa ls ,d 
foLFkkfir u gks tk,A ,d ckj tc dksbZ fuosQr fjDr gks tkrk 
gS] rks vU; tho ml fuosQr dks Hkj ldrs gSaA

vkokl vkSj fuosQr% ,d rqyuk

vk;ke (Dimensions) vkokl (Habitat) fuosQr (Niche)

ifjHkk"kk ^vkokl* ,d ikfjfLFkfrd ra=k dk og LFkku ;k fgLlk 
gksrk gS] tgk¡ ,d çtkfr jgrh gS vkSj vU; dkjdksa osQ 
lkFk varfØZ;k djrh gSA

^fuosQr* vius i;kZoj.k ;k ikfjfLFkfrd ra=k osQ Hkhrj ,d tho }kjk 
fuHkkbZ tkus okyh Hkwfedk gSA

çÑfr (Nature) vkokl ,d HkkSfrd LFkku gksrk gSA fuosQr thoksa }kjk dh tkus okyh ,d xfrfofèk gSA

fo'ks"krk,¡ (Characteristics) ;g fdlh tho osQ jgus osQ LFkku dks n'kkZrk gSA ;g i;kZoj.k osQ Hkhrj tho osQ tSfod vkSj vtSfod lacaèkksa dks n'kkZrk 
gS] ftlosQ varxZr tho vkgkj] çtuu ,oa vU; çtkfr;ksa osQ lkFk 
varl±caèk vkfn xfrfofèk;ksa dks lapkfyr djrk gSA

leFkZu (Support) vkokl] ,d le; esa dbZ çtkfr;ksa dk leFkZu djrk gSA fuosQr] ,d le; esa ,d gh çtkfr dk leFkZu djrk gSA

fof'k"Vrk (Specificity) vkokl çtkfr&fof'k"V ugha gksrh gSA fuosQr çtkfr&fof'k"V gksrk gSA

lacaèk (Relation) ;g ,d lqijlsV (Superset) ;k vis{kkÑr foLr̀r 
{ks=k gksrk gSA

;g vkokl dk gh ,d fgLlk gksrk gSA la{ksi esa] ;g vkokl dk ,d 
mi&lewg (Sub-set) gksrk gSA

laxBu (Association) ,d vkokl esa fofHkUu çdkj dh çtkfr;k¡ jg ldrh gSaA ,d gh LFkku osQ fy, vU; çtkfr;ksa ls çfrLièkkZ gks ldrh gSA

mnkgj.k (Examples) 	y jsfxLrku
	y egklkxj
	y ou
	y ufn;k¡
	y ioZr

eèkqefD•;k¡ 'kgn cukus osQ fy, IkwQyksa ls jl ,d=k djrh gSaA mlh 
okrkoj.k esa ekStwn vU; tho ,slk ugha djrs gSaA mnkgj.k osQ fy,] 
,d i{kh eèkqeD•h osQ NÙks osQ lkFk ,d gh ò{k ij jg ldrk gS] 
ysfdu os eèkqefD•;ksa dh rjg 'kgn ugha cuk ldrs gSaA

1.5 � vuqowQyu (Adaptation)
çR;sd tho vius vkokl fo'ks"k esa jgus osQ fy, mi;qDr gSA 
vr% ̂ vuqowQyu* fdlh tho osQ thou dh lajpukRed] 'kkjhfjd 
;k O;kogkfjd fo'ks"krk gS] tks mls fdlh fo'ks"k okrkoj.k esa 
thfor jgus esa l{ke cukrh gSA tarqvksa vkSj ikniksa dks muosQ 
lacafèkr okrkoj.k esa thfor jgus esa enn djus okys vuqowQyu 
osQ ewyHkwr mnkgj.k bl çdkj gSa&

	y i{kh dh pksap dk vkdkjA

	y i+ Qj (Fur) dh eksVkbZA

	y if{k;ksa esa ia•ksa (Feathers) vkSj ijksa (Wings) dh mifLFkfrA

	y o`{kksa dh lnkcgkj (Evergreen) vkSj i.kZikrh (Deciduous) 
çÑfrA

	y ifÙk;ksa vkSj ruksa ij dk¡Vksa dh mifLFkfr ,oa mudh 
vuqifLFkfrA

	y eNfy;ksa esa xyiQM+ksa (Gills) vkSj ehui{kksa (Fins) dh 
mifLFkfrA
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1.6  çtkfr;k¡ (Species)
thoksa dh leku lef"V (Similar Population) dk ,d ,slk 
lewg] ftlosQ lnL; ijLij çtuu djus vkSj tuu{ke larfr 
mRiUu djus esa l{ke gksrs gSa] mls ̂ çtkfr* (Species) dgk tkrk 
gSA ck?k] 'ksj] dey] xqykc vkfn fofHkUu çtkfr;ksa osQ mnkgj.k 
gSaA çR;sd çtkfr dh vkuqoaf'kd fo'ks"krkvksa dk ,d fof'k"V 
lewg gksrk gS] tks ml çtkfr dks vU; çtkfr;ksa ls fof'k"V vkSj 
vyx cukrk gSA

çtkfr fuekZ.k (Species Formation)

çtkrhdj.k (Speciation)

orZeku esa] fo'o esa thfor çtkfr;ksa dh la[;k ^çtkrhdj.k* 
(Speciation) vkSj ^foyksiu* (Extinction) uked nks çfØ;kvksa 
dk ifj.kke gSA ^çtkrhdj.k* og çfØ;k gS] ftlosQ }kjk ,d 
ubZ ikni ;k tarq çtkfr dk fuekZ.k gksrk gSA çtkrhdj.k rc 
gksrk gS] tc ,d çtkfr osQ Hkhrj ,d lewg viuh çtkfr osQ 
vU; lnL;ksa ls vyx gks tkrk gS vkSj viuh fof'k"V fo'ks"krk,¡ 
(Unique Characteristics) fodflr djrk gSA ^mn~&fodkl* 
(Evolution) og çfØ;k gS] ftlosQ }kjk çtkrhdj.k mRiUu gksrk gSA

,d çtkfr esa vusd lef"V;k¡ 'kkfey gksrh gSaA çk;% ,d 
çtkfr dh vyx&vyx lef"V fdlh HkkSxksfyd vojksèk 
(Geographical Barrier)] tSls& ioZr] egklkxj] unh vkfn osQ 
dkj.k i`Fko~Q jgrh gSA HkkSxksfyd vyxko rc gksrk gS] tc fdlh 
çtkfr dh nks lef"V;ksa osQ eè; ,d HkkSfrd ckèkk mRiUu gks 
tkrh gSA fdlh lef"V osQ çtkrhdj.k dh çfØ;k ls xq”kjus dk 
lcls lkekU; rjhdk HkkSxksfyd vyxko gksrk gSA

çkÑfrd p;u (Natural Selection)

^çkÑfrd p;u* og çfØ;k gS] ftlosQ ekè;e ls lthoksa 
dh lef"V vuqowQyu vkSj ifjorZu djrh gSA fdlh lef"V esa 
O;f"V;k¡ LokHkkfod :i ls ifjorZu'khy gksrh gSaA bldk vFkZ 
gS fd os lHkh fdlh&u&fdlh rjg ls ,d&nwljs ls fHkUu 
gksrs gSaA ,sls tho tks vius i;kZoj.k osQ çfr csgrj :i ls 
vuqowQfyr gksrs gSa] os thfor jgrs gSa vkSj vius i;kZoj.k osQ 
çfr de vuqowQfyr thoksa dh rqyuk esa vfèkd çtuu djrs gSaA 
bl fHkUurk dk vFkZ gS fd oqQN thoksa esa] nwljksa dh rqyuk esa 
i;kZoj.k osQ çfr vuqowQfyr gksus osQ csgrj xq.k gksrs gSaA

vyxko (Isolation)

HkkSxksfyd vyxko (Geographical Isolation)% ,d çtkfr 
dh lef"V osQ lnL; ,d fo'ks"k okrkoj.k esa jgrs gSa vkSj mlh 
çtkfr dh nwljh lef"V osQ lnL; osQ lkFk çtuu djus esa 
l{ke gksrs gSaA

ikfjfLFkfrd vyxko (Ecological Isolation)% ikfjfLFkfrd 

vyxko nks lef"V;ksa osQ i;kZoj.k esa rkieku] vkæZrk] pH vkfn 

esa varj osQ dkj.k gksrk gSA

çtuu lacaèkh vyxko (Reproductive Isolation)% ;g 

çtkfr;ksa dh fofHkUu lef"V;ksa osQ lnL;ksa osQ chp varj&çtuu 

(Interbreeding) esa O;oèkku osQ dkj.k gksrk gSA

mRifjorZu (Mutation)

;g fdlh tho dh vkuqoaf'kd lajpuk esa gksus okyk vkdfLed 

ifjorZu gS] tks çtkrhdj.k dk ,d çcy dkjd curk gSA

;g i`Fko~Q jgus okyh lef"V esa ;kn`fPNd :i ls gksrk gS] 

ftlls bl lef"V osQ thoksa esa ubZ fofoèkrk,¡ iSnk gks tkrh gSaA 

;s fofoèkrk,¡ tho dks i;kZoj.k osQ vuqowQy gksus esa enn djrh 

gSa vkSj çkÑfrd p;u osQ dkj.k vxyh ih<+h esa vfèkd la[;k 

esa iqu#Rikfnr gksrh gSaA

vkuqoaf'kd çokg (Genetic Drift)

;g fdlh lef"V esa thu osQ laLdj.kksa (Variants) dh la[;k esa 

;kn`fPNd deh ;k o`f¼ dk o.kZu djrk gSA vkuqoaf'kd çokg 

rc gksrk gS] vkuqoaf'kd fopyu rc gksrk gS tc fdlh thu 

osQ fHkUu :iksa dh mifLFkfr] la;ksxo'k le; osQ lkFk c<+rh ;k 

?kVrh gSA thu osQ fHkUu :iksa dks vyhy dgrs gSaA vyhy dh 

mifLFkfr esa bu fofoèkrkvksa dks vyhy vko`fÙk;ksa esa ifjorZu osQ 

:i esa ekik tkrk gSA

ladj.k (Hybridization)

;g rc gksrk gS] tc Lora=k mn~&fodkloknh bfrgkl okys nks 

fHkUu oa'k (tSls&çtkfr;k¡) laidZ esa vkrs gSa vkSj ijLij çtuu 

djrs gSaA tc ladj lef"V ewy oa'k ls fHkUu gks tkrh gS] rks 

ladj.k osQ ifj.kkeLo:i ubZ çtkfr mRiUu gks ldrh gSA blls 

ewy lef"V ls fHkUu lef"V mRiUu gks ldrh gSA 

cgqxqf.krk (Polyploidy)

;g xq.klw=kksa osQ nks ls vfèkd iw.kZ leqPp; j•us dh vkuqoaf'kd 

fLFkfr gSA cgqxqf.krk lkekU;r% ikSèkksa osQ lkFk&lkFk eRL; vkSj 

mHk;pjksa osQ oqQN lewgksa esa Hkh ikbZ tkrh gSA oqQN lSykeSaMj] 

esa<d] tksad (Leech) vkfn cgqxqf.krk osQ mnkgj.k gSaA ̂ lSykeSaMj* 

fNidyh dh ,d çtkfr gSA

iqul±;kstu&çtkrhdj.k (Recombination-Speciation)

bls vkuqoaf'kd iqul±;kstu dh Lora=krk ij çfrcaèkksa osQ fodkl osQ 

:i esa ns•k tk ldrk gSA blls çtkfr;ksa esa vyhy (Alleles) osQ 

u, la;kstu fodflr fd, tk ldrs gSa] ysfdu fofHkUu çtkfr;ksa 

osQ vyhy dks ,dlkFk ugha yk;k tk ldrk gSA
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foyksiu (Extinction)

tc çtkfr;ksa dk i;kZoj.k esa gksus okys ifjorZuksa dk lkeuk djus 
osQ fy, i;kZIr rhozrk ls mn~&fodkl ugha gks ikrk gS] rks mudk 
^foyksiu* gks tkrk gSA i`Foh osQ HkwoSKkfud bfrgkl dh ;k=kk osQ 
nkSjku dbZ çtkfr;k¡ foyqIr gks xbZ gSaA

^foyksiu* fouk'kdkjh çkÑfrd ?kVukvksa] tSls& lqukeh] 
Tokykeq•h çLiQqVu] Hkwdai vkfn osQ dkj.k gks ldrk gSA gky gh 
osQ fnuksa esa] ekuoh; xfrfofèk;k¡] tSls& ouksa dh dVkbZ] vR;fèkd 
nksgu] i;kZoj.k çnw"k.k] i;kZoj.kh; ifjorZu vkfn foyksiu osQ 
fy, f”kEesnkj vU; çeq• dkjd gSaA

varjk&çtkrh; fofoèkrk (Intra-Species Variation)

fofHkUu uLyh; lewgksa (Ethnic Groups) dh Ropk osQ jax] 
ckyksa osQ çdkj] vk¡•ksa osQ jax] jDr çdkj vkfn esa varj ekuo 
çtkfr;ksa esa fHkUurk dks n'kkZrk gSA blh çdkj] ikniksa vkSj tarqvksa 
dh fofHkUu vkÑfr o vkdkj çR;sd tho esa fufgr fHkUurk 

osQ lwpd gSaA mnkgj.k osQ fy,] ikniksa esa] fofHkUu vkÑfr vkSj 

vkdkj dh vusd fdLesa ,d gh ikSèks dh çtkfr;ksa esa varj 

dks çnf'kZr djrh gSaA çfrLièkkZ (Competition) vkSj çkÑfrd 

p;u (Natural Selection) ;g fuèkkZfjr djrs gSa fd dkSu&lh 

fofoèkrk tho dks liQyrkiwoZd vuqowQyu djus vkSj thfor 

jgus esa enn djsxhA os fofoèkrk,¡] tks fdlh çtkfr dks vfLrRo 

osQ la?k"kZ esa thfor jgus esa l{ke cukrh gSa] mUgsa çksRlkfgr 

fd;k tkrk gSA

mf}dkl (Evolution)

mn~&fodkl dk ,d oSèk fl¼kar pkYlZ MkfoZu (Charles 

Darwin) vkSj vYÚsM okysl (Alfred Wallace) }kjk 1859 

bZloh esa çfrikfnr fd;k x;k FkkA bl fl¼kar dks vkuqoaf'kdh esa 

çxfr (Progress in Genetics) osQ vkyksd esa foLrkfjr fd;k 

x;k gS vkSj bls ^uo&MkfoZuokn* (Neo-Darwinism) osQ :i 

esa tkuk tkrk gSA

1.7 � lef"V (Population)
,d fuf'pr le; vkSj fof'k"V {ks=k esa ekStwn ,d gh çtkfr osQ 
Lora=k :i ls ijLij çtuu djus okys O;f"V;ksa (Individuals) 
osQ lewg dks ̂ lef"V* (Population) dgrs gSaA mnkgj.k osQ fy,] 
tc ge dgrs gSa fd fdlh 'kgj dh lef"V@tula[;k 50]000 
gS] rks blls gekjk vk'k; gksrk gS fd ml 'kgj esa 50]000 euq"; 
gSaA gkykafd] fo'o osQ fdlh Hkh fgLls esa jgus okys euq";ksa dh 
leLr lef"V ^gksekslsfi;al çtkfr* (Homosapiens Species) 
dk xBu djrh gSA

lef"V o`f¼ osQ dkjd  
(Factors for Population Growth)

fdlh Hkh lef"V dh fo'ks"krk,¡ fuEufyf•r ij fuHkZj djrh gSa&

	y lef"V ?kuRo (Population Density)

	y tUe nj (Natality)

	y e`R;q nj (Mortality)

	y izlkj (Dispersal)

	y tSfod {kerk (Biotic Potential)

	y vk;q forj.k (Age Distribution)

lef"V ?kuRo (Population Density)

fdlh fuf'pr le; esa çfr bdkbZ {ks=k esa fuokl djus okyh O;f"V;ksa 
dh la[;k dks ^lef"V ?kuRo* dgrs gSaA mnkgj.k osQ fy,] vki ,d 
cxhps esa vfèkd ikniksa vkSj tarqvksa dh çtkfr;k¡ ns• ldrs gSaA

tUe nj (Natality)

og nj] ftl ij fdUgha fuf'pr i;kZoj.kh; ifjfLFkfr;ksa esa ubZ 
O;f"V;ksa dk tUe gksrk gS vkSj os lef"V esa 'kkfey gks tkrh gSa] 
mls ^tUe nj* dgk tkrk gSA
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e`R;q nj (Mortality)

fdUgha fuf'pr i;kZoj.kh; ifjfLFkfr;ksa esa e`R;q osQ dkj.k fdlh 

lef"V esa O;f"V;ksa osQ ßkl dks ^e`R;q nj* dgk tkrk gSA e`R;q 

nj çkIr djus osQ fy, ,d o"kZ esa e`r O;f"V;ksa dh la[;k dh 

x.kuk dh tkrh gSA

çlkj (Dispersal)

yksxksa dk fdlh {ks=k ls LFkk;h :i ls ckgj tkuk ^mRçokl* 

(Emigration) dgykrk gS] tcfd ^vkçoklu* (Immigration) 

ls rkRi;Z O;fDr;ksa osQ ,d u, {ks=k esa tkus ls gS] vFkkZr~ çlkj 

esa O;fDr;ksa dk ̂ mRçokl* vkSj ̂ vkçoklu*] nksuksa 'kkfey gksrs gSaA

tSfod {kerk (Biotic Potential)

^tSfod {kerk* dk rkRi;Z b"Vre i;kZoj.kh; ifjfLFkfr;ksa esa 

fdlh tho dh vfèkdre çtuu {kerk ls gSA bls çk;% çfro"kZ 

vkuqikfrd ;k çfr'kr o`f¼ (Proportional or Percentage 

Increase) osQ :i esa O;Dr fd;k tkrk gSA fdlh tho dh tSfod 

{kerk dh iw.kZ vfHkO;fDr i;kZoj.kh; çfrjksèk (Environmental 

Resistance) }kjk çfrcafèkr gksrh gS] vFkkZr~ dksbZ Hkh ,slk 

dkjd] tks lef"V esa o`f¼ dks ckfèkr djrk gSA

vk;q forj.k (Age Distribution)

çkÑfrd tula[;k esa lHkh vk;q oxZ osQ O;fDr 'kkfey gksrs 

gSaA vr% gekjs fy, tula[;k osQ vk;q forj.k ij fopkj djuk 

vko';d gks tkrk gSA vk;q forj.k ls rkRi;Z fdlh tula[;k esa 

fofHkUu vk;q oxZ osQ O;fDr;ksa osQ vuqikr ls gSA

rs”kh ls c<+rh tula[;k esa lkekU; rkSj ij çtuu vk;q oxZ osQ 

O;fDr;ksa dk ,d cM+k fgLlk gksrk gSA ,d fLFkj tula[;k (vFkkZr~ 

tula[;k esa dksbZ o`f¼ ;k deh ugha gksrh) esa lHkh vk;q lewgksa 

dk ,dleku forj.k gksrk gS vkSj ^?kVrh tula[;k* (Declining 

Population) esa o`¼ ;k çtuu osQ ckn (Post-Reproduction) 

dh vk;q osQ O;fDr;ksa dk cM+k fgLlk 'kkfey gksrk gSA

thou bfrgkl fHkUurk (Life History Variation)

p;u nckoksa osQ ,d fo'ks"k lewg osQ rgr] tho lcls oqQ'ky 

çtuu j.kuhfr osQ varxZr fodflr gksrs gSaA tho ftl vkokl esa 

jgrs gSa] ogk¡ mudh çtuu {kerk dk lokZfèkd mn~&fodkl gksrk gS] 

bls ^MkfoZuoknh fi+ QVusl* (Darwinian Fitness) Hkh dgk tkrk gSA

ikfjfLFkfrdhfonksa dk lq>ko gS fd thoksa osQ thou bfrgkl (Life 

History) lacaèkh y{k.kksa dk mn~&fodkl muosQ vkokl osQ tSfod 

vkSj vtSfod ?kVdksa }kjk mRiUu dh xbZ ckèkkvksa ls tqM+k gSA 
orZeku esa] fofHkUu çtkfr;ksa esa thou bfrgkl osQ y{k.kksa dk 
mn~&fodkl vuqlaèkku dk ,d egÙoiw.kZ {ks=k gSA

lef"V varfØZ;k (Population Interactions)

fdlh {ks=k ;k ikfjfLFkfrd ra=k dk tSfod leqnk; var%fØ;kvksa 
dk ,d tfVy latky (Network) gSA ,d gh çtkfr dh fofHkUu 
O;f"V;ksa osQ chp gksus okyh var%fØ;k dks ^varjk&fof'k"V 
var%fØ;k* (Intra-Specific Interaction) dgk tkrk gS] tcfd 
,d gh leqnk; dh fofHkUu çtkfr;ksa osQ O;f"V;ksa osQ chp gksus 
okyh var%fØ;k dks ^varj&fof'k"V var%fØ;k* (Inter-Specific 

Interaction) dgk tkrk gSA

varj&fof'k"V çfrLièkkZ 
(Inter-Specific Competition)

varjk&fof'k"V çfrLièkkZ 
(Intra-Specific Competition)

;g ,d gh ikfjfLFkfrd {ks=k esa 
jgus okyh fofHkUu çtkfr;ksa osQ chp 
çfrLièkkZ dk ,d :i gSA

;g ,d gh çtkfr osQ lnL;ksa osQ 
chp lalkèkuksa osQ fy, gksus okyh 
çfrLièkkZ dks n'kkZrk gSA

blosQ varxZr ^çfrLièkkZ* fofHkUu 
çtkfr;ksa osQ lnL;ksa osQ chp gksrh gSA

blosQ varxZr ^çfrLièkkZ* ,d gh 
çtkfr osQ lnL;ksa osQ chp gksrh gSA

;g fofHkUu vuqowQyu (Different 

Adaptation) okyh O;f"V;ksa osQ chp 
gksrk gSA

;g leku vuqowQyu (Similar 

Adaptation) okyh  O;f"V;ksa osQ 
chp gksrk gSA

;g ,d fof'k"V vko';drk (Specific 

Requirement) osQ fy, gksrk gSA
;g fdlh çtkfr dh lHkh çdkj 
dh vko';drkvksa osQ fy, gksrk gSA

çfrLièkkZ osQ dkj.k nksuksa ;k ,d çtkfr 
dk iru gks ldrk gSA

;g lef"V osQ vkdkj vkSj lajpuk 
dks çR;{kr% çHkkfor djrk gSA

bldk çHkko vfèkd xaHkhj ugha gksrk gSA bldk çHkko cgqr xaHkhj gksrk gSA

varl±caèkksa osQ çdkj (Types of Interactions)

ldkjkRed varl±caèk (Positive Interaction)

lgHkksftrk (Commensalism)% bl varl±caèk osQ varxZr ,d 

çtkfr dks ykHk gksrk gS] tcfd nwljh dks u rks uqdlku gksrk 

gS vkSj u gh ykHk gksrk gSA blosQ rgr oqQN çtkfr;k¡ nwljh 

çtkfr;ksa ls vkJ; ;k ifjogu (Shelter or Transport) dk ykHk 

çkIr djrh gSaA mnkgj.k osQ fy,] jseksjk (Remora) uked pwlus 

okyh eNyh (Sucker Fish) vdlj vius pwlus okys vax osQ 

ekè;e ls 'kkdZ ls tqM+ tkrh gS] tks mlosQ flj osQ Åijh fgLls 

ij ekStwn gksrk gSA blls jseksjk dks lqj{kk] eqÝ+ r lokjh (Free 

Ride) rFkk 'kkdZ }kjk NksM+s x, •k| inkFkZ osQ :i esa Hkkstu 

çkIr gksrk gSA

lgksidkfjrk (Mutualism)% ;g nks çtkfr;ksa osQ chp vR;ar 

?kfu"B varl±caèk gS] ftlesa nksuksa çtkfr;ksa dks ykHk gksrk gSA 

mnkgj.k osQ fy,] eèkqefD•;k¡ vkSj iQwy osQ eè; ikjLifjdrk 

dk varl±caèk gksrk gSA blosQ varxZr eèkqefD•;k¡ jl ,d=k djosQ 
ykHkkfUor gksrh gSa vkSj iQwy osQ fy,] eèkqefD•;k¡ ijkx.k esa 
enn djrh gSaA gkyk¡fd] oqQN ijLijrk,¡ bruh ?kfu"B gksrh gSa 
fd ijLij fØ;k djus okyh çtkfr;k¡ ,d&nwljs osQ fcuk ugha 
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jg ldrh gSaA ,sls ?kfu"B lacaèkksa dks lgthou (Symbiosis) 
dgk tkrk gSA mnkgj.k osQ fy,] çoky (Coral) vkSj twtsaFkyh 
ijLifjdrk osQ ,sls varl±caèk esa gSa] tks ,d&nwljs osQ fcuk thfor 
ugha jg ldrs gSaA

rVLFk varl±caèk (Neutral Interactions)%

rVLFkrk (Neutralism)% ^rVLFkrk* nks çtkfr;ksa osQ chp ,sls 
varl±caèk dk o.kZu djrh gS] tks ijLij varfØZ;k rks djrh 
gSa] ysfdu ,d&nwljs dks çHkkfor ugha djrh gSaA ;g mu 
var%fØ;kvksa dk o.kZu djus osQ fy, gS] tgk¡ ,d çtkfr osQ 
fØ;kdykiksa dk nwljh çtkfr ij dksbZ çHkko ugha iM+rk gSA 
mnkgj.k osQ fy,] ,d ioZrh; ?kkVh esa jsucks VªkmV (Rainbow 

Trout) vkSj MsafMfy;u (Dandelion) osQ chp ;k jsfxLrku esa 
ik, tkus okys oSQdVkbZ (Cacti) vkSj VkjsaV;qyk (Tarantulas) 
osQ chp varl±caèkA

udkjkRed varl±caèk (Negative Interactions)%

vartkZrh; ijthfork (Amensalism)% ;g nks çtkfr;ksa osQ 
chp ,d udkjkRed varl±caèk gS] ftlesa ,d çtkfr dks uqdlku 
gksrk gS] tcfd nwljh çtkfr vçHkkfor jgrh gSA mnkgj.k osQ 
fy,] dkys v•jksV dh tM+ksa ls lzkfor gksus okyk tqXyksu 
(Juglone) blosQ vkl&ikl osQ ikSèkksa dks u"V dj nsrk gSA blh 
çdkj] dUoksYoqyl voZsfUll (Convolvulus Arvensis) }kjk 
xsgw¡ osQ fodkl esa ckèkk mRiUu dh tkrh gSA

ijHk{k.k (Predation)% bl çdkj osQ varl±caèk esa f'kdkjh@
ijHk{kh fdlh vU; çtkfr osQ tkuoj dks idM+rk gS] ekjrk 
gS vkSj •k tkrk gS] ftls f'kdkj (Prey) dgk tkrk gSA blosQ 
varxZr f'kdkjh dks LokHkkfod :i ls ykHk gksrk gS] tcfd 
f'kdkj dks uqdlku igq¡prk gSA mnkgj.k osQ fy,] mYyw pwgksa 
dk f'kdkj djrk gS ;k i{kh dhM+s&edksM+ks a dk f'kdkj djrs gSaA

ijthfork (Parasitism)% bl varl±caèk esa ,d çtkfr dks 
uqdlku gksrk gS vkSj nwljh dks ykHk gksrk gSA ijthfork esa 
^ijthoh* (Parasite) 'kkfey gksrk gS] tks lkekU; rkSj ij ,d 
NksVs vkdkj dk tho gksrk gSA og fdlh vU; thfor çtkfr osQ 
Hkhrj ;k mlosQ 'kjhj ij jgrk gS] ftls ijiks"kh (Host) dgk 
tkrk gSA ijiks"kh çtkfr ls ijthoh dks çk;% iks"k.k vkSj vkJ; 
feyrk gSA blosQ varxZr ijthoh dks ykHk gksrk gS vkSj ijiks"kh 
dks gkfu gksrh gSA mnkgj.k osQ fy,& xksyÑfe (Roundworm)] 
iQhrkÑfe (Tapeworm)] eysfj;k ijthoh] dbZ thok.kq] dod] 
fo"kk.kq bR;kfn ekuo osQ lkekU; ijthoh gSaA

çfrLièkkZ (Competition)% ;g nks çtkfr;ksa osQ chp ,slk 
varl±caèk gS] ftlesa nksuksa çtkfr;ksa dks oqQN gn rd uqdlku 
gksrk gSA çfrLièkkZ rc gksrh gS] tc nksuksa çtkfr;ksa dks ,d egÙo 
lalkèku dh vko';drk gksrh gS vkSj mldh vkiwfrZ de gksrh 
gSA mnkgj.k osQ fy,& fofHkUu ikni çdk'k] rkieku] vkæZrk] 

ijkx.kdksa (Pollinators)] e`nk osQ iks"kd rÙoksa] o`f¼ gsrq LFkku 

vkfn osQ fy, ,d&nwljs ls çfrLièkkZ djrs gSaA

çfrtSfodrk (Antibiosis)

^çfrtSfodrk* dk vk'k; fdlh ,d tho }kjk nwljs tho dk iw.kZ ;k vkaf'kd çfrjksèk djus ;k mls ekjus ls gSA njvly] ,d tho dh mikip;h fØ;kvksa 
(Metabolic Pathways) osQ ifj.kkeLo:i mRikfnr gksus okys fdlh inkFkZ ;k i;kZoj.kh; fLFkfr;ksa osQ dkj.k ,slk gksrk gSA blosQ varxZr fdlh Hkh tho dks 
dksbZ ykHk ugha feyrk gSA ;s inkFkZ vkSj@;k fLFkfr;k¡ vU; thoksa osQ fy, gkfudkjd gksrs gSaA lw{etho txr esa çfrtSfodrk dh ?kVuk vR;ar vke gSA mnkgj.k 
osQ fy,& rkykc esa uhy&gfjr 'kSoky dk çLiQqVu] fo'ks"k :i ls ekbØksflfLVl (Microcystis)] tks gkbMªkWfDlyekbu tSls fo"kkDr inkFkks± dk mRiknu djus osQ 
fy, tkus tkrs gSa] tks eNfy;ksa vkSj eosf'k;ksa dh èR;q dk dkj.k curk gSA

varl±caèkksa osQ çdkj çtkfr&1 çtkfr&2 varl±caèk osQ çHkko

ldkjkRed varl±caèk (Positive Interactions)

lgksidkfjrk (Mutualism) $ $ ;g varl±caèk nksuksa çtkfr;ksa osQ fy, ykHknk;d gksrk gSA

lgHkksftrk (Commensalism) $ 0 blesa ,d çtkfr (lgHkksth@Commensal) dks ykHk gksrk gS] tcfd nwljh çtkfr 
(ijiks"kh) vçHkkfor jgrh gSA

rVLFk varl±caèk (Neutral Interactions)

rVLFkrk (Neutralism) 0 0 blesa nksuksa çtkfr;k¡ vçHkkfor jgrh gSaA

udkjkRed varl±caèk (Negative Interactions)

ijthfork (Parasitism) $ – ,d çtkfr (ijthoh@Parasite) dks ykHk gksrk gS] tcfd nwljh çtkfr (ijiks"kh) 
dks gkfu gksrh gSA

11ikfjfLFkfrdh vkSj i;kZoj.k
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1-	 lokuk dh ouLifr esa fc•js gq, NksVs o`{kksa osQ 
lkFk ?kkl osQ eSnku gksrs gSa] fdarq foLr`r {ks=k esa 
dksbZ o`{k ugha gksrs gSaA ,sls {ks=kksa esa ou fodkl 
lkekU;r% ,d ;k ,dkf/d ;k oqQN ifjfLFkfr;ksa 
osQ la;kstu }kjk fu;af=kr gksrk gSA 

	 ,slh ifjfLFkfr;k¡ fuEufyf•r esa ls dkSu&lh gSa\

1.	 fcydkjh çk.kh vkSj nhed

2.	 vfXu

3.	 pjus okys r̀.kHk{kh çk.kh (gfcZokslZ)

4.	 ekSleh o"kkZ

5.	 ènk osQ xq.k

	 uhps fn, x, owQV dk ç;ksx dj lgh mÙkj pqfu,%

(a)	 osQoy 1 vkSj 2

(b)	 osQoy 4 vkSj 5

(c)	 osQoy 2] 3 vkSj 4

(d)	 osQoy 1] 3 vkSj 5
(2021)

mÙkj (c)

foxr~ o"kks± dh çkjafHkd ijh{kk osQ oqQN ç'uksa dk vH;kl dhft,

varl±caèkksa osQ çdkj çtkfr&1 çtkfr&2 varl±caèk osQ çHkko

ijHk{k.k (Predation) $ – f'kdkjh&f'kdkj lacaèk (Predator-Prey Relation)% blesa ,d çtkfr (f'kdkjh@
Predator) dks ykHk gksrk gS] tcfd nwljh çtkfr (f'kdkj@Prey) dks gkfu gksrh gSA

vartkZrh; ijthfork  (Amensalism) – 0 blesa ,d çtkfr dks gkfu gksrh gS] tcfd nwljh çtkfr vçHkkfor jgrh gSA

çfrLièkkZ (Competition) – – blesa nksuksa çtkfr;ksa dks gkfu gksrh gSA

^$* vFkkZr~ ykHk_ ^–* vFkkZr~ gkfu ;k uqdlku_ ^0* vFkkZr~ vçHkkfor ;k rVLFk

nnnn
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2.1 � ifjp; (Introduction)
^ikfjfLFkfrd ra=k* çÑfr dh ,d dk;kZRed bdkbZ gS] tgk¡ 
thfor thoksa dk ,d leqnk; vkil esa vkSj vkl&ikl osQ 
HkkSfrd i;kZoj.k osQ lkFk varfØZ;k djrk gSA fofHkUu ikfjfLFkfrd 
ra=kksa dk vkdkj vyx&vyx gksrk gSA ;s ou ;k leqæ ftrus cM+s 
vFkok eNfy;ksa osQ NksVs rkykc ;k LikbMj ØSc osQ dop osQ 
fiNys fgLls ftrus NksVs gks ldrs gSa] tks ikniksa vkSj vU; tarqvksa] 
tSls& Liat 'kSoky] dhV vkfn dks vkokl çnku djrk gSA ,d 
ikfjfLFkfrd ra=k esa] tSfod (thfor) vkSj vtSfod (futhZo) 
?kVdksa osQ chp tfVy varfØZ;k gksrh gSA

uksV% o"kkZ dh ,d cw¡n vkSj ekuo&vk¡r Hkh ikfjfLFkfrd ra=k osQ 
:i esa dk;Z djrs gSaA

ikfjfLFkfrdh 
(Ecology)

i;kZoj.k 
(Environment)

ikfjfLFkfrd ra=k 
(Ecosystem)

^ikfjfLFkfrdh* osQ 

varxZr lthoksa vkSj 

muosQ i;kZoj.k osQ chp 

varl±caèkksa dk vè;;u 

fd;k tkrk gSA

^i;kZoj.k* dk vFkZ 

gS] og ifjos'k] ftlesa 

tho jgrs gSaA okLro esa] 

,d fuf'pr le; vkSj 

LFkku ij gekjs pkjksa 

vksj mifLFkr ifjos'k 

dks ^i;kZoj.k* dgrs gSaA

^ikfjfLFkfrd ra=k* çÑfr 

dh ,d dk;kZRed 

bdkbZ gS] tgk¡ lthoksa 

dk ,d leqnk; vkil 

esa vkSj vkl&ikl osQ 

HkkSfrd i;kZoj.k osQ 

lkFk var%fØ;k djrk 

gSA ^ikfjfLFkfrd ra=k* 

ikfjfLFkfrdh dk ,d 

mi&Hkkx (Sub-Part) 

gSA

ikfjfLFkfrd ra=k
(Ecosystem)2

vè;k;

2.2 � ikfjfLFkfrd ra=k osQ ?kVd (Components of Ecosystem)

(K. Mg, Ca, etc.)

ikfjfLFkfrd ra=k ds ?kVd

vtSfod ?kVd tSfod ?kVd

HkkSfrd ?kVd vdkcZfud ?kVd dkcZfud ?kVd
mRiknd

miHkksDrk

vi?kVd

dkckZsgkbMªsV

çksVhu

olk

áwel vkSj 
;wfj;k

ty

e`nk

•fut

pêðkusa

rÙo

ok;qeaMyh; xSlsa
(gkbMªkstu vkfn)

çdk'k

rkieku

vkæZrk

ok;qeaMyh; 
nkc

mPpkop

Å¡pkbZ <yku

ok;q 



vtSfod ?kVd@futhZo ?kVd  
(Abiotic Components/Non-Living)

ikfjfLFkfrd ra=k osQ vtSfod ?kVdksa esa ikfjfLFkfrd ra=k dk 

futhZo fgLlk 'kkfey gksrk gSA ;s ?kVd ltho osQ 'kjhj esa ços'k 

djrs gSa rFkk p;kip; lfgr vusd 'kkjhfjd xfrfofèk;ksa esa Hkkx 

ysrs gSa vkSj var esa] i;kZoj.k esa okil ykSV vkrs gSaA vtSfod 

?kVdksa dks fuEufyf•r rhu Jsf.k;ksa esa oxhZÑr fd;k tk ldrk 

gS& HkkSfrd dkjd] vdkcZfud dkjd vkSj dkcZfud dkjdA

HkkSfrd dkjd (Physical Factors)

fdlh vkokl fo'ks"k esa thfor thoksa dk forj.k HkkSfrd dkjdksa 

ls çHkkfor gks ldrk gS] tSls&

rkieku (Temperature)

lkekU;r% xeZ rkieku esa ikni vfèkd rs”kh ls fodflr gksrs 

gSaA thfor jgus osQ fy, thoksa dks vkarfjd rkieku dks cuk, 

j•us dh vko';drk gksrh gSA rkih; fHkUurk LFkyh; vkokl esa 

thoksa osQ forj.k dks çHkkfor djrh gSA vfèkd mPp vkSj fuEu 

rkieku] tho dks fuf"Ø; dj nsrk gSA

i`Foh osQ fofHkUu fgLlksa esa vyx&vyx rkieku {ks=k 

(Temperature Zones) gSa] ftUgsa lkekU; rkSj ij m".kdfVcaèkh; 

(Tropical)] miks".kdfVcaèkh; (Sub-Tropical)] 'khrks".k 

(Temperate) vkSj vYikbu (Alpine) dgk tkrk gSA rkieku dk 

eq[; çHkko p;kip;h vfHkfØ;kvksa (Metabolic Reactions) 

dks fu;af=kr djus okys ,a”kkbeksa ij iM+rk gSA

;|fi] dbZ tho rkieku esa ifjorZu osQ çfr vuqowQy gksrs 

gSaA tho vkaf'kd :i ls rkieku osQ dkj.k iyk;u djrs gSaA 

blh çdkj] ^oSf'od rkiu* (Global Warming) orZeku esa 

ikfjfLFkfrd ra=k dh fLFkjrk esa vlarqyu mRiUu dj jgk gSA

vkæZrk (Humidity)

^vkæZrk* ok;qeaMy esa mifLFkr tyok"i dh ek=kk gSA vkæZrk ;g 

fuèkkZfjr djrh gS fd dksbZ tho ok;q esa fdruk ikuh mRlftZr 

djrk gSA mnkgj.k osQ fy,& ,d e#LFkyh; ikfjfLFkfrd ra=k 

esa] osQoy ogh ikni o tarq thfor jgrs gSa] tks de vkæZrk esa 

jgus osQ fy, vuqowQfyr gks ldrs gSaA blosQ fy, os vius 'kjhj 

esa vko';drkuqlkj ty dh ek=kk cuk, j•rs gSaA

çdk'k (Light)

^lw;Z* i`Foh ij lHkh çdkj osQ thou osQ fy, ÅtkZ dk 

eq[; lzksr gSA gjs ikni vkSj çdk'k&la'ys"kd thok.kqvksa dks 

viuk Hkkstu cukus osQ fy, çdk'k dh vko';drk gksrh gSA 
tyh; ikfjfLFkfrd ra=k esa] çdkf'kd {ks=k (Euphotic Zone) esa 

ikniksa vkSj tarqvksa dks i;kZIr çdk'k miyCèk gksrk gS] tcfd 
vçdkf'kd {ks=k (Aphotic Zone) esa dksbZ çdk'k ugha gksrk gSA

e`nk (Soil)

e`nk dk çdkj] mldk ih,p (pH)] mlesa ekStwn ty dh ek=kk] 
mifLFkr iks"kd rÙo vkfn ;g fuèkkZfjr djrs gSa fd fdl çdkj 
dk tho ml e`nk fo'ks"k osQ {ks=k esa liQyrkiwoZd jg ldrk gSA

ok;qeaMyh; nkc (Atmospheric Pressure)

^ok;qeaMyh; nkc* i`Foh dh lrg ij ok;qeaMyh; xSlksa }kjk 
Mkyk tkus okyk ncko gSA Å¡pkbZ osQ lkFk ok;qeaMyh; nkc 
esa ifjorZu gksrk gSA ;g vçR;{k :i ls ikfjfLFkfrd ra=k dks 
çHkkfor djrk gS] D;ksafd ;g 'olu osQ fy, miyCèk vkWDlhtu 
vkSj çdk'k&la'ys"k.k osQ fy, vko';d dkcZu MkbvkWDlkbM dh 
ek=kk dks çHkkfor djrk gSA

vdkcZfud dkjd (Inorganic Factors)

fdlh vkokl fo'ks"k esa thoksa dk forj.k vdkcZfud inkFkks± ls 
çHkkfor gks ldrk gSA buesa ty] vkWDlhtu] dkcZu MkbvkWDlkbM] 
ukbVªkstu vkfn fofHkUu dkjd 'kkfey gSaA

ty (Water)

thoksa osQ forj.k dks fuèkkZfjr djus okyk lokZfèkd egÙoiw.kZ 
dkjd laHkor% ^ty* gS D;ksafd çR;sd tho dks vius vfLrRo 
vkSj fodkl osQ fy, vyx&vyx ek=kk esa ty dh vko';drk 
gksrh gSA mnkgj.k osQ fy,] ty osQ forj.k osQ dkj.k gh 
m".kdfVcaèkh; {ks=k esa çtkfr;ksa dk ?kuRo vfèkd vkSj e#LFkyh; 
{ks=k esa de gksrk gSA

vkWDlhtu (Oxygen)

lHkh thoksa dks] pkgs os LFkyh; gksa ;k tyh;] 'olu vkSj 
çdk'k&la'ys"k.k lfgr fofHkUu fØ;kvksa osQ fy, vkWDlhtu dh 
vko';drk gksrh gSA ok;qeaMy esa vkWDlhtu dh lkaærk 21» gSA

dkcZu MkbvkWDlkbM (Carbondioxide)

dkcZu MkbvkWDlkbM xSl çdk'k&la'ys"k.k dk ,d egÙoiw.kZ 
fgLlk gSA bl çdkj ;g tyh; thoksa osQ jgus osQ fy, {ks=k 
fuèkkZfjr fd;k tkrk gSA leqæ osQ vEyhdj.k osQ dkj.k ew¡xs 
oSQfY'k;e dkckZsusV dks vo'kksf"kr ugha dj ikrs gSaA vr% mu 
<k¡pksa dk fuekZ.k ugha gks ikrk gS] ftudh mUgsa vko';drk gksrh 
gSA blls ew¡xksa vkSj pêðkuksa dks lgkjk nsus okys iFkjhys <k¡ps 
vEyh; ty esa ?kqy tkrs gSaA

ukbVªkstu (Nitrogen)

^ukbVªkstu* vehuks vEy vkSj ;wfj;k dk ,d ?kVd gSA vehuks 
vEy lHkh çksVhuksa osQ fuekZ.k gsrq vko';d ;kSfxd gSA çksVhu 
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esa u osQoy ekalis'kh] Ård vkSj vax tSls lajpukRed ?kVd 
'kkfey gksrs gSa] cfYd lHkh lthoksa osQ fØ;kdyki gsrq vko';d 
,atkbe vkSj gkekZsu Hkh lfEefyr gksrs gSaA bl çdkj] ukbVªkstu 
lHkh lthoksa osQ fy, vR;ar vko';d gSA

dkcZfud ?kVd (Organic Components)

;s inkFkZ tSfod (Biotic) vkSj vtSfod (Abiotic) ?kVdksa esa 
lacaèk LFkkfir djrs gSa] D;ksafd ;s ltho ç.kkfy;ksa osQ eq[; 
fuekZ.k •aM gSaA bu inkFkks± esa dkckZsgkbMªsV] çksVhu] fyfiM vkfn 
'kkfey gksrs gSaA

çksVhu (Protein)

^çksVhu* vR;fèkd ikSf"Vd (Nutritious) gksrs gSa vkSj lHkh lthoksa 
esa ekStwn gksrs gSaA ;s dksf'kdk osQ vkdkj o vkarfjd laxBu] 
mRikn fuekZ.k o vif'k"V fu"rkj.k] fu;fer j•&j•ko tSls 
dksf'kdk osQ thoudky osQ yxHkx çR;sd dk;Z osQ fy, f”kEesnkj 
gksrs gSaA ,d çksVhu v.kq esa vusd vehuks vEyksa ls feydj cuh 
,d yach  Ük`a•yk gksrh gSA

dkckZsgkbMªsV (Carbohydrates)

dkckZsgkbMªsV ikniksa o tarqvksa osQ fy, ÅtkZ dk çkFkfed lzksr gksrs 
gSaA vr% ;g lHkh dkcZfud thoksa osQ fy, ,d vko';d ;kSfxd 
gSA çdk'k&la'ys"k.k osQ nkSjku] ikSèks dkckZsgkbMªsV dk mRiknu djus 
osQ fy, lkSj ÅtkZ vkSj dkcZu MkbvkWDlkbM dk mi;ksx djrs gSaA

fyfiM (Lipid)

;s os v.kq gSa] tks thfor dksf'kdkvksa dh lajpuk o fØ;kdyki 
gsrq fuekZ.k •aM cukrs gSaA buesa gkbMªksdkcZu ekStwn gksrs gSaA fyfiM 
osQ mnkgj.kksa esa olk] rsy] ekse] foVkfeu] gkekZsu] dksf'kdkvksa 
dh vfèkdka'k xSj&çksVhu f>Yyh vkfn 'kkfey gSaA

tSfod ?kVd (Biotic Components)

fdlh ikfjfLFkfrd ra=k osQ tSfod ?kVdksa esa ikni] tarq] dod] 
lw{etho vkfn lHkh ltho 'kkfey gksrs gSaA ;s lHkh ?kVd 
feydj ^ikfjfLFkfrd leqnk;* dk fuekZ.k djrs gSaA ;s tho 
,d&nwljs ij fuHkZj gksrs gSa vkSj •k|  Ük`a•yk@tky osQ lnL;ksa 
osQ lkFk fudVrk ls tqM+s gksrs gSaA bUgsa fuEufyf•r Jsf.k;ksa esa 
foHkkftr fd;k tk ldrk gS&

mRiknd@Loiks"kh (Producers/Autotrophs)

;s ,sls tho gSa] tks çdk'k&la'ys"k.k dh çfØ;k osQ ekè;e ls 
vius vkSj iwjs ikfjfLFkfrd ra=k osQ fy, Hkkstu Lo;a cukrs gSaA 
bUgsa ^Loiks"kh* (Autotrophs) Hkh dgk tkrk gSA mnkgj.kkFkZ] ikSèks 
esa çdk'k&la'ys"k.kA

oqQN mRiknd lkSj ÅtkZ osQ ctk; jklk;fud vfHkfØ;kvksa 
ls fu"df"kZr gksus okyh ÅtkZ dk mi;ksx djrs gSa vkSj 

jklk;fud&la'ys"k.k (Chemo-Synthesis) osQ ekè;e ls Hkkstu 
cukrs gSaA leqæ osQ vçdkf'kd {ks=kksa (de lkSj çdk'k dh 
miyCèkrk okyk {ks=k) esa jgus okys thok.kq jklk;fud la'ys"k.k 
}kjk thfor jgus esa l{ke gksrs gSaA

miHkksDrk@fo"keiks"kh (Consumers/Heterotrophs)

os tho] tks viuk Hkkstu Lo;a cukus esa vleFkZ gksrs gSa vkSj 
blosQ fy, os nwljksa ij fuHkZj jgrs gSa] mUgsa ^miHkksDrk* ;k 
^fo"keiks"kh* dgrs gSaA os vius Hkkstu osQ fy, çR;{k ;k vçR;{k 
:i ls mRikndksa ij fuHkZj jgrs gSaA miHkksDrk] vU; thoksa dk 
Hk{k.k djosQ ;k •k| v.kqvksa dks vo'kksf"kr djosQ ÅtkZ çkIr 
djrs gSaA

miHkksDrkvksa dks mudh •k| çkFkfedrkvksa osQ vuqlkj] iqu% rhu 
Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS&

	y 'kkdkgkjh (Herbivores)% os miHkksDrk] tks çR;{kr% 
mRikndksa ij fuHkZj gksrs gSa] 'kkdkgkjh dgykrs gSaA ;s ikniksa 
dh ifÙk;k¡] iQwy] ruk] tM+ vkSj iÙks •krs gSaA bUgsa ^çkFkfed 
miHkksDrk* Hkh dgk tkrk gSA mnkgj.k& tqxkyh djus okys 
tarq (Ruminant Animals)A

	y ekalkgkjh (Carnivores)% bUgsa ^f}rh;d miHkksDrk* 
(Secondary Consumers) Hkh dgk tkrk gSA ;s lkekU;r% 
'kkdkgkfj;ksa (çkFkfed miHkksDrk) dks Hkkstu osQ :i esa 
•krs gSaA ;s tho ikni ugha •krs gSaA dHkh&dHkh ekalkgkfj;ksa 
dks ^f'kdkjh@ijHk{kh* (Predators) dgk tkrk gS] tcfd 
ekalkgkjh ftu thoksa dks •krs gSa] mUgsa ^f'kdkj* (Prey) dgk 
tkrk gSA mnkgj.k& ekalkgkjh tarq] tSls 'ksj] ck?k vkfnA

	y lokZgkjh (Omnivores)% ;s os tho gSa] tks ikniksa osQ 
lkFk&lkFk vU; tarqvksa dks Hkh •k ldrs gSaA mnkgj.k& 
Hkkyw] pwgs] ykseM+h] oqQN dhV] euq"; bR;kfnA

vi?kVd@e`rthoh (Decomposers/Saprotrophs)

e`rthoh thok.kq (Saprotrophic Bacteria) vkSj dod (Fungi) 
tSls vi?kVd dkcZfud ;kSfxdksa dks e`r dkcZfud inkFkks± osQ :i 
esa fo?kfVr dj nsrs gSa vkSj ukbVªkstu tSls rÙoksa dks ikfjfLFkfrd 
ra=k esa mRlftZr djrs gSaA rRi'pkr~ vU; thoksa }kjk bu rÙoksa dk 
mi;ksx dj fy;k tkrk gSA

vU; çdkj osQ vi?kVdksa esa ^vijnkgkjh* (Detritivores)* Hkh 
'kkfey gSaA vijn ;k vif'k"V xzg.k djus okys tho vijnkgkjh 
dgykrs gSaA ;s vkarfjd ikpu osQ }kjk vif'k"Vksa ls dkcZfud 
iks"kd rÙo çkIr djrs gSaA

lkekU;r% ;s cgqdksf'kdh; tho gksrs gSa] tSls& osQapq,] osQdM+s] 
Lyx (Slug)] fx¼ bR;kfnA ;s u osQoy e`r dkcZfud inkFkks± 
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dk Hk{k.k djrs gSa] cfYd çk;% mUgsa fo•afMr (Fragment) Hkh 

djrs gSa] ftlls ;g thok.kq ;k dod tSls vi?kVdksa osQ fy, 

çpqjrk esa miyCèk gks tkrk gSA

tSfod vkSj vtSfod ?kVdksa osQ chp var%fØ;k 
(Interactions among Biotic and Abiotic Components)

lHkh ltho Hkkstu] vkokl vkSj çtuu LFky osQ fy, vtSfod 

dkjdksa ij fuHkZj gksrs gSaA ikni fofHkUu vtSfod dkjdksa] tSls& 

dkcZu MkbvkWDlkbM] ty] lkSj ÅtkZ vkfn dk mi;ksx djrs gSaA 

ikSèks 'kkdkgkjh thoksa ;k ijthfo;ksa dk vkgkj Hkh gksrk gSA blosQ 

vykok] ikSèks •fut iks"kd rÙoksa vkSj leFkZu osQ fy, e`nk ij 

fuHkZj gksrs gSaA ;g ikni :ih tSfod ?kVd dh vtSfod ?kVdksa 

osQ lkFk varfØZ;k Li"V :i ls n'kkZrk gSA

blosQ vykok] tSfod ?kVd vkSj vtSfod ?kVd Hkh ,d&nwljs 
dks çHkkfor djrs gSaA mnkgj.k osQ fy,& e`nk dk çdkj vkSj 
tyok;q ifjfLFkfr;k¡ ml {ks=k esa ikbZ tkus okyh ouLifr;ksa vkSj 
thoksa osQ çdkj dks fuèkkZfjr djrh gSaA

2.3 � ikfjfLFkfrd ra=k osQ çdkj  
(Types of Ecosystem)

çkÑfrd ikfjfLFkfrd ra=k (Natural Ecosystem)

^çkÑfrd ikfjfLFkfrd ra=k* lthoksa o futhZoksa dk ,d ,slk 
leqnk; gS] tgk¡ çR;sd ?kVd tSfod] HkkSfrd vkSj jklk;fud 

vfHkfØ;kvksa osQ ekè;e ls ,d bdkbZ osQ :i esa ,dlkFk 
varfØZ;k djrk gSA çkÑfrd ikfjfLFkfrd ra=k dh fof'k"Vrk 
;g gS fd ;s iw.kZr% çkÑfrd gksrs gSa vkSj mudh lajpuk fdlh 
Hkh ekuoh; gLr{ksi ls çHkkfor ugha gksrh gSA ;s iwjh rjg ls 
lkSj ÅtkZ ls lapkfyr gksrs gSaA mnkgj.k osQ fy,& ou] ?kkl 
dk eSnku] Tokj uneq• (Estuary) vkfnA çkÑfrd ikfjfLFkfrd 
ra=k esa vkuqoaf'kd fofoèkrk (Genetic Diversity) vfèkd gksrh 
gS] vr% os ekuo fufeZr ikfjfLFkfrd ra=k dh rqyuk esa vfèkd 
fLFkj gksrs gSaA çkÑfrd ikfjfLFkfrd ra=k nks çdkj osQ gksrs gSa& 
LFkyh; (Terrestrial) ikfjfLFkfrd ra=k vkSj tyh; (Aquatic) 
ikfjfLFkfrd ra=kA

LFkyh; ikfjfLFkfrd ra=k (Terrestrial Ecosystem)

LFkyh; ikfjfLFkfrd ra=k os ikfjfLFkfrd ra=k gksrs gSa] tks Hkwfe ij 
ik, tkrs gSa] vFkkZr~ fdlh ikfjfLFkfrd ra=k osQ ltho vkSj futhZo 
?kVdksa osQ chp gksus okyh varfØZ;k Hkwfe ij ?kfVr gksrh gSA çeq• 
LFkyh; ikfjfLFkfrd ra=k fuEufyf•r pkj çdkj osQ gksrs gSa&

ou ikfjfLFkfrd ra=k (Forest Ecosystem)

fo'o dh yxHkx 30» Hkwfe ij ou iQSys gq, gSaA ^ou* ,sls 
{ks=k gksrs gSa] tks o`{kksa dh mÙke o`f¼ dk leFkZu djrs gSaA bu 
dkjdksa osQ vkèkkj ij l?ku vkSj fojy ou mxrs gSaA mnkgj.k& 
m".kdfVcaèkh; o"kkZou] 'kaoqQèkkjh ou vkfnA

?kkl dk eSnku ikfjfLFkfrd ra=k (Grassland Ecosystem)

,sls {ks=kksa esa tgk¡ ouLifr dks mitkus dh {kerk rks gksrh gS] 
ysfdu cM+s o`{k fodflr ugha gks ldrs ogk¡ ?kkl osQ eSnku ik, 
tkrs gSaA ;s ikfjfLFkfrd vuqØe.k (Ecological Succession) 
osQ eè;orhZ@Øed pj.k (Intermediate/Seral Stage) gksrs gSa] 
tks varr% ou {ks=kksa osQ :i esa fodflr gksrs gSaA ?kkl osQ eSnkuksa 
dk oxhZdj.k bl çdkj gS&

fo'o osQ egÙoiw.kZ ?kkl osQ eSnku

m".kdfVcaèkh; ?kkl osQ eSnku (Tropical Grassland)% 
m".kdfVcaèkh; {ks=k esa ,sls {ks=k 'kkfey gSa] tgk¡ O;kid o`{kkoj.k 
osQ fy, i;kZIr o"kkZ ugha gksrh gSA vr% mu {ks=kksa esa ^?kkl osQ 
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eSnkuksa* dk fodkl gksrk gSA bu ?kkl osQ eSnkuksa dks ^lokuk* 
(Savannah) osQ uke ls Hkh tkuk tkrk gSA ;s vis{kkÑr 'kq"d 
{ks=k gksrs gSa] ysfdu ;s e#LFkyh; {ks=kksa ftrus 'kq"d ugha gksrs gSaA 
mnkgj.k&lgkjk osQ nf{k.k esa lkgsy (Sahel) {ks=k] iwohZ viz+ Qhdk 
esa] vkWLVªsfy;k esa vkfn esa ik, tkus okys ?kkl osQ eSnkuA

'khrks".k ?kkl osQ eSnku (Temperate Grassland)% ;s ?kkl 
osQ eSnku eè; v{kka'kh; {ks=kksa vkSj egk}hiksa osQ vkarfjd Hkkxksa 
esa ik, tkrs gSa] tgk¡ o"kkZ dh ek=kk ^fuEu&ls&eè;e* (Low to 

Moderate) gksrh gSA

bu ?kkl osQ eSnkuksa dks fo'o osQ fofHkUu {ks=kksa esa vyx&vyx 
ukeksa ls tkuk tkrk gSA mnkgj.kkFkZ& vtZsaVhuk esa iaikl] vkWLVªsfy;k 
esa Mkmal] eè; mÙkjh vesfjdk osQ eSnkuksa esa çs;jht] gaxjh esa 

iqLrkt] :l esa LVsiht] nf{k.k viz+ Qhdk esa osYM~l (Velds) 

vkfnA ;gk¡ okf"kZd :i ls 25&75 lseh osQ chp o"kkZ gksrh gSA 

blesa ls vfèkdka'k o"kkZ fge osQ :i esa gksrh gSA bu {ks=kksa esa 

rkih; ifjorZu'khyrk (Thermal Variations) vR;fèkd gksrh gS] 

D;ksafd ;gk¡ xfeZ;k¡ vR;ar xeZ vkSj lfnZ;k¡ vR;ar BaMh gksrh gSaA

e#LFkyh; ikfjfLFkfrd ra=k (Desert Ecosystem)% e#LFky 

os {ks=k gksrs gSa] tgk¡ cgqr de ek=kk esa o"kkZ (25 lseh okf"kZd 

ls Hkh de) gksrh gSA vr% vkæZ {ks=kksa dh rqyuk esa ;gk¡ de 

ouLifr fodflr gks ikrh gSA ;gk¡ rkieku vkSj tyok;q fHkUurk 

dh ,d foLr`r  Ük`a•yk dk vuqHko fd;k tkrk gSA e#LFkyh; 

ikfjfLFkfrd ra=k dks iqu% nks Hkkxksa esa oxhZÑr fd;k tk ldrk 

gS& xeZ e#LFky vkSj 'khr e#LFkyA

fo'o dk egÙoiw.kZ e#LFky

xeZ e#LFky (Hot Deserts)% bu ikfjfLFkfrd ra=kksa esa lkekU;r% 
ouLifr osQ i;kZIr fodkl osQ fy, vko';d o"kkZ ls cgqr de 
o"kkZ (25 lseh ls de) gksrh gSA ;gk¡ dh e`nk •qjnjh gksrh 
gS] tks ty fudklh dh n`f"V ls csgrj gksrh gSA vr% o"kkZ dk 
vfèkdka'k ty e`nk esa fjl tkrk gSA xeZ e#LFkyksa osQ mnkgj.kksa 
esa dkykgkjh (nf{k.k&if'pe viz+ Qhdk)] lgkjk (mÙkjh viz+ Qhdk)] 
eksaVs (vtZsaVhuk) vkfn 'kkfey gSaA

Hkkjr osQ jktLFkku esa fLFkr Fkkj e#LFky Hkh blh Js.kh dk 
e#LFky gSA ;g e#LFky jktLFkku osQ vykok gfj;k.kk] iatkc 
vkSj xqtjkr osQ oqQN fgLlksa esa Hkh foLr`r gSA blesa foLr`r jsrhys 
eSnku gSa] ftuesa jsr osQ cnyrs Vhys ik, tkrs gSaA

'khr e#LFky ;k 'khrks".k e#LFky (Cold Deserts or 

Temperate Deserts)% 'khr e#LFky eq[;r% mPp v{kka'kh; 
;k m".kdfVcaèkh; {ks=kksa esa vfèkd Å¡pkbZ ij ik, tkrs gSaA ;gk¡  

o"kkZ de vkSj tyok;q 'kq"d gksrh gSA ;g fLFkfr lkekU;r% nks 

dkj.kksa ls mRiUu gks ldrh gS& çFke] bu {ks=kksa dk leqæ rV ls 

nwj gksuk vkSj nwljk] bu {ks=kksa dks rV ls vyx djus okys Å¡ps 

igkM+ksa dk mifLFkfr gksukA

Hkkjr esa] 'khr e#LFky fgeky; esa fLFkr gSA ;g mÙkj esa yík• 

ls ysdj nf{k.k esa fdUukSj (fgekpy çns'k) rd foLr`r gSA

VqaMªk ikfjfLFkfrd ra=k (Tundra Ecosystem)%

;s ikfjfLFkfrd ra=k mu {ks=kksa esa ik, tkrs gSa] tgk¡ 'khr ½rq dh 

vofèk cgqr vfèkd vkSj xzh"e ½rq dh vofèk cgqr de gksrh gSaA 

^VqaMªk* (Tundra) dk vFkZ gS& ̂ catj Hkwfe* (Barren Land)A oLrqr% 

bu ifjfLFkfr;ksa esa thfor jguk csgn dfBu gksrk gSA bu {ks=kksa esa 

25 lseh- ls Hkh de o"kkZ gksrh gS vkSj ;g o"kkZ Hkh fge osQ :i 

esa gksrh gSA VqaMªk {ks=k nks çdkj osQ gksrs gSa& vkdZfVd vkSj vYikbuA
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vkdZfVd VqaMªk (Arctic Tundra)% tSlk fd uke Li"V gS fd 

;g {ks=k vkdZfVd o`Ùk (Arctic Circle) osQ fudV fLFkr gSA bl 

VqaMªk çns'k dh ,d vuwBh fo'ks"krk ;g gS fd ;g ,d iekZÚkWLV 

{ks=k (Permafrost Region) gS] vFkkZr~ Åijh ijr dks NksM+dj 

;gk¡ dh e`nk LFkk;h :i ls teh gqbZ gSA Åijh ijr xzh"e ½rq 

osQ ekSle esa fi?ky tkrh gSA xzh"e ½rq esa fi?kyh gqbZ ci+ QZ gS 

vkSj Åijh ijr esa fjl tkrh gS] ysfdu ;g LFkk;h :i ls teh 

gqbZ e`nk esa fjl ugha ikrh gSA vr% ;gk¡ e`nk dh Åijh ijrsa ty 

ls lar`Ir gksrh gSaA bl {ks=k dks iwjs o"kZ cgqr de ek=kk esa lkSj 

çdk'k çkIr gksrk gSA

vYikbu VqaMªk (Alpine Tundra)% ^vYikbu VqaMªk* lHkh v{kka'kksa 

esa o`{k js•k (Tree Line) osQ Åij Å¡ps ioZrh; {ks=kksa esa ik, tkrs 

gSaA bl {ks=k esa o`{k ugha ik, tkrs gSa] D;ksafd ;gk¡ vR;fèkd BaM 

iM+rh gS vkSj ;gk¡ cgqr rhoz iou pyrh gSaA vr% ;gk¡ ^o`{k 

ç.kkyh* (Tree System) fodflr ugha gks ikrh gSA vYikbu VqaMªk 

esa ik, tkus okys LFkkuksa dh vkSlr Å¡pkbZ vkerkSj ij Hkweè; 

js•k osQ ikl /zqoksa dh rqyuk esa vfèkd gksrh gS] D;ksafd Hkweè; 

js•k ij i`Foh dk mHkkj gSA

Hkkjr esa VqaMªk (Tundra in India)

Hkkjr esa ;s ou fgeky; dh lcls Å¡ph pksfV;ksa ij 3600 ehVj 

ls vfèkd Å¡pkbZ ij ik, tkrs gSaA tSls&tSls ge ioZr ij Åij 

dh vksj tkrs gSa] o`{kksa osQ fodkl gsrq çfrowQy ifjfLFkfr;k¡ fufeZr 

gksrh tkrh gSa vkSj varr% o`{kksa dk fodkl vo#¼ gks tkrk 

gSA bl ou esa ik, tkus okys çeq• o`{kksa esa flYoj i+ Qj] ikbu] 

tqfuij vkSj cpZ vkfn 'kkfey gSaA vfèkd Å¡pkbZ ij vYikbu 

?kkl osQ eSnku ik, tkrs gSa] D;ksafd ogk¡ dh fLFkfr o`{kksa osQ 

fodkl osQ fy, mi;qDr ugha gksrh gSA ykbosQu (Lichen) vkSj 

dkbZ (Mosses) tSlh ouLifr;k¡ Hkh vfèkd Å¡pkbZ okys {ks=kksa 
esa ikbZ tkrh gSaA

Hkkjr esa ik, tkus okys vU; LFkyh; ikfjfLFkfrd ra=k  
(Other Terrestrial Ecosystems Found in India)

ioZrh; ikfjfLFkfrd ra=k (Mountain Ecosystem)

^fgeky; ioZr ç.kkyh* Hkkjrh; miegk}hi dh ,d egÙoiw.kZ 
fo'ks"krk gS] D;ksafd ;g {ks=k dks ,d fof'k"V igpku çnku djrh 
gSA oLrqr% ;gk¡ fgeky; u osQoy HkkSfrd vojksèk osQ :i esa] 
cfYd tyok;q] viokg o lkaLÑfrd foHkktd osQ :i esa Hkh dk;Z 
djrk gSA gkyk¡fd] ioZrh; ç.kkyh esa O;kid {ks=kh; fofoèkrk,¡ 
fo|eku gSa] vr% ioZrh; ç.kkyh dks mPpkop (Relief)] Jsf.k;ksa 
osQ lajs•.k (Alignment of Ranges) vkSj vU; dkjdksa osQ vkèkkj 
ij fofHkUu mioxks± esa oxhZÑr fd;k tk ldrk gSA

?kkV ikfjfLFkfrd ra=k (Ghats Ecosystem)

Hkkjr osQ ?kkV nDdu iBkj osQ iwohZ vkSj if'peh rVksa ij nks 
ioZr  Ük`a•ykvksa osQ :i esa mifLFkr gSaA bUgsa ^if'peh ?kkV* vkSj 
^iwohZ ?kkV* esa oxhZÑr fd;k x;k gS&
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if'peh ?kkV (Western Ghats)% ;s ioZr  Ük`a•yk,¡ mÙkj esa 
rkIrh unh ls ysdj nf{k.k esa dU;koqQekjh rd lrr~ :i ls 
foLr`r gSaA ;s Hkkjr osQ if'peh rV osQ lekukarj iQSyh gqbZ gSaA 
bUgsa ^lákfæ* (Sahyadri) osQ uke ls Hkh tkuk tkrk gSA bu {ks=kksa 
esa nf{k.k&if'pe ekulwu dh vjc lkxjh; 'kk•k ls yxHkx 
100&500 lseh ioZrh; o"kkZ (Orographic Rainfall) gksrh gSA 
if'peh ?kkV çk;}hih; ufn;ksa osQ fy, cgqr egÙoiw.kZ gS] 
D;ksafd ;g bl {ks=k esa cgus okyh vfèkdka'k ufn;ksa osQ lzksr osQ 
:i esa dk;Z djrk gSA ;gk¡ lkekU;r% o"kZ Hkj okrkoj.k xeZ jgrk 
gSA tSo&fofoèkrk dh n`f"V ls ;g {ks=k vR;ar le`¼ gSA ;g {ks=k 
fo'o osQ 36 tSo&fofoèkrk gkWVLikWV (Biodiversity Hotspot) 
esa Hkh 'kkfey gSA

iwohZ ?kkV (Eastern Ghats)% ;s ioZr  Ükà•yk,¡ iwohZ rV osQ 
lekukarj foLr`r gSaA ;g ,d vlrr~ (Discontinuous) ioZr  
 Ükà•yk gSA oLrqr% egkunh] xksnkojh] Ñ".kk tSlh vusd cM+h 
ufn;k¡ bl ioZr  Ükà•yk dks dkVrh gSaA bl {ks=k esa çfro"kZ yxHkx 
60&160 ls-eh- o"kkZ gksrh gSA ;g ?kkV m".kdfVcaèkh; tyok;q 
{ks=k esa fLFkr gSaA ;gk¡ dh tyok;q vèkZ&'kq"d ls vèkZ&vkæZ rd 
fHkUu&fHkUu gSA vr% ;gk¡ lnkcgkj (Evergreen) ls ysdj 'kq"d 
lokuk tSlh ouLifr ikbZ tkrh gSA ;g Hkkjr dk ,dek=k ,slk {ks=k 
gS] tgk¡ 'kq"d lnkcgkj ou (Dry Evergreen Forests) feyrs gSaA

;g {ks=k tSo&fofoèkrk dh n`f"V ls le`¼ gSA ;g {ks=k fo'ks"k :i 
ls] fofHkUu çdkj osQ vkS"kèkh; ikniksa osQ fy, çfl¼ gSA buesa 
,dksjl oSQyel (Acorus Calamus)] ,xy ekeZsyksl (Aegle 

Marmelos) vkSj dksLVl Lih'kh;l (Costus Speciosus) 
vkfn 'kkfey gSaA

xksnkojh unh osQ mÙkj esa iwohZ ?kkV osQ mÙkjh Hkkx esa ^ikfidksaMk 
jk"Vªh; m|ku* fLFkr gSA ;gk¡ vkæZ i.kZikrh vkSj vèkZ&lnkcgkj 
ou ik, tkrs gSaA

^lR;eaxye Vkbxj fjt+oZ* uhyfxfj igkM+h {ks=k esa fLFkr gSA ;g iwohZ vkSj 
if'peh ?kkV dk la;kstu&fcanq gSA 

tyh; ikfjfLFkfrd ra=k (Aquatic Ecosystem)

^tyh; ikfjfLFkfrd ra=k* og ikfjfLFkfrd ra=k gS] tgk¡ tyh; 
fudk;ksa esa fofHkUu thoksa vkSj muosQ i;kZoj.k osQ chp var%fØ;k 
gksrh gSA bu ikfjfLFkfrd ra=kksa dks muosQ yo.krk Lrj osQ vkèkkj 
ij nks Jsf.k;ksa esa oxhZÑr fd;k tk ldrk gS& ehBs ty okyk 
ikfjfLFkfrd ra=k vkSj leqæh ikfjfLFkfrd ra=kA

ehBs ty okyk ikfjfLFkfrd ra=k (Freshwater Ecosystem)%

ehBs ty okys ikfjfLFkfrd ra=k dks tyh; ikfjfLFkfrd ra=k 
osQ :i esa ifjHkkf"kr fd;k tkrk gSA blesa ued dh lkaærk 

lkekU;r% 1» ls de gksrh gS vkSj ;g yxkrkj pfØr (Cycle) 
gksrk jgrk gSA mnkgj.k osQ fy,& rkykc ikfjfLFkfrd ra=k] >hy 
ikfjfLFkfrd ra=k] unh; ikfjfLFkfrd ra=k bR;kfnA i`Foh dh 
lrg dk osQoy 0-8» Hkkx gh ehBs ty osQ ikfjfLFkfrd ra=k 
osQ :i esa ekStwn gSA blosQ ekè;e ls rkieku dh nSfud vkSj 
ekSleh fHkUurk dks fu;af=kr fd;k tkrk gSA mnkgj.k osQ fy,& 
m".kdfVcaèkh; >hyksa esa] ty dh lrg dk rkieku dHkh&Hkh 4° 

lsaVhxzsM ls de ugha gksrk_ 'khrks".k dfVcaèkh; ty fudk;ksa esa] 
dHkh 4° lsaVhxzsM ls de ;k vfèkd ugha gksrk vkSj /zqoh; >hyksa 
esa dHkh&Hkh 4° lsaVhxzsM ls vfèkd ugha gksrkA

bu ikfjfLFkfrd ra=kksa esa ty dh xfr'khyrk osQ vkèkkj ij] ehBs 
ty osQ ikfjfLFkfrd ra=k dks iqu% ljks (Lentic) vkSj lfjr 
(Lotic) ehBs ty osQ ikfjfLFkfrd ra=kksa esa oxhZÑr fd;k tk 
ldrk gS&

	y ljks ehBs ty dk ikfjfLFkfrd ra=k (Lentic Freshwater 

Ecosystem)% ;s os ç.kkfy;k¡ gSa] tgk¡ ty fLFkj jgrk gS 
vkSj mldk fudkl ugha gksrk gSA ;s ty fudk; lkekU;r% 
i`Foh dh lrg ij cus xîôksa esa fufeZr gksrs gSa] tgk¡ 
vU; lzksrksa ls ikuh ,d=k gksrk gSA vr% ljks ç.kkfy;k¡ 
can ç.kkfy;k¡ gksrh gSaA ikuh osQ fLFkj gksus osQ dkj.k ;s 
ikfjfLFkfrd ra=k Lrjhdj.k (Stratification) n'kkZrs gSaA

	y lfjr ehBs ty dk ikfjfLFkfrd ra=k (Lotic Freshwater 

Ecosystem)% bu ikfjfLFkfrd ra=kksa dh eq[; fo'ks"krk ikuh 
dk ,d fn'kk esa rhoz çokg gSA mnkgj.k osQ fy,& ufn;k¡] 
èkkjk,¡] >jus] igkM+h >jus vkfnA ;s ikfjfLFkfrd ra=k vfèk'ks"k 
o"kkZ ty dks okil leqæ esa LFkkukarfjr dj nsrs gSaA

ljks ikfjfLFkfrd ra=k dh rqyuk esa] lfjr ikfjfLFkfrd ra=k esa 
ikniksa dh fofoèkrk de gksrh gS] D;ksafd cgrk gqvk ty ikniksa] 
fo'ks"k :i ls cM+s ikniksa] osQ vfLrRo osQ fy, ladV mRiUu 
djrk gSA

ehBs ty osQ ikfjfLFkfrd ra=k dks >hyksa] ck<+ okys rkykcksa 
(Flood Ponds) vkSj ufn;ksa esa Hkh oxhZÑr fd;k tk ldrk gS&

	y >hysa (Lakes)% varnZs'kh; vkSj leqæ ls vlac¼ ty 
fudk; dks >hy dgrs gSaA ;g rkykc ls vfèkd xgjk gksrk 
gSA bl ty fudk; dk vkdkj fofHkUu {ks=kksa esa vyx&vyx 
gks ldrk gSA ;g lkekU;r% ,d csflu esa fLFkr gksrk gS] 
tks fdlh unh ;k vU; fudkl ekxZ (vkmVysV) ls fHkUu 
gksrk gSA ;g >hy esa tykiwfrZ djus ;k >hy ls ty&fudklh 
djus dk dk;Z djrk gSA i`Foh ij çkÑfrd >hysa lkekU;r% 
igkM+h {ks=kksa] ?kkVh {ks=kksa vkSj fgeun okys {ks=kksa osQ vkl&ikl 
ikbZ tkrh gSaA mnkgj.k osQ fy, yksdVd >hy] oqyj >hy vkfnA
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	y ck<+ okys rkykc (Flood Ponds)% bl Js.kh osQ vfèkdka'k 
rkykc cjlkr osQ ekSle esa Hkj tkrs gSa vkSj vU; ekSle esa 
lw• tkrs gSaA blosQ 'kq"d pj.k esa] thoksa osQ dbZ :i] tSls& 
'kSoky] lw{e tho] tyh; dhV] ?kksa?ks] dhV vkfn fuf"Ø; 
gks tkrs gSa vkSj ekulwu osQ nkSjku os iqu% lfØ; gks tkrs gSaA

	y ufn;k¡ (Rivers)% ;s Hkwfe dh lrg ij cgus okys ty 
fudk; gSa] tks o"kkZ osQ vfèk'ks"k ty dks leqæ esa çokfgr 
djrs gSaA mnkgj.k osQ fy,& ;equk] xaxk] rkIrh] Ñ".kk] 
dkosjh] ueZnk vkfn ufn;k¡A

leqæh ikfjfLFkfrd ra=k (Marine Ecosystem)%

leqæh ikfjfLFkfrd ra=k i`Foh dh lrg osQ yxHkx 71» fgLls ij 
foLr`r gSaA buesa 'kkfey gSa& egklkxj] Tokjuneq• (Estuaries)] 
ySxwu] eSaxzkso] çoky fHkfÙk;k¡] xgjs leqæ] lkxj fury bR;kfnA 
leqæh ikfjfLFkfrd ra=k esa yo.kksa dh lkaærk mPp gksrh gSA

tSls&tSls ge rVh; {ks=k ls leqæ dh vksj c<+rs gSa] ty dh 
xgjkbZ c<+rh tkrh gSA iQyr% fofHkUu çdkj osQ ikfjfLFkfrd 
ra=k fodflr gksrs gSaA bl ikfjfLFkfrd ra=k esa] mRiknd osQ :i 
esa lw{e 'kSoky ls ysdj cM+s leqæh 'kSoky (Large Seaweed) 
rd ekStwn gksrs gSaA ;gk¡ yk•ksa tarqIyod (Zooplankton) vkSj 
cM+h la[;k esa vd'ks#dh tho ik, tkrs gSaA eNfy;k¡] dNq, 
vkSj leqæh Lruèkkjh fuHkZj bu ij jgrs gSaA leqæ dh Åijh ijr 
vR;fèkd mRiknd vkSj fupyh ijr de mRiknd gksrh gSA

leqæh ikfjfLFkfrd ra=k dks çHkkfor djus okys dkjd 
(Factors Affecting Marine Ecosystem)

leqæh ikfjfLFkfrd ra=k esa tho leku :i ls forfjr ugha gksrs 
gSaA leqæ esa budk forj.k çdk'k dh miyCèkrk] ty dh xgjkbZ] 
Hkwfe ls fudVrk] LFkykÑfrd tfVyrk tSls vusd dkjdksa ij 
fuHkZj gksrk gSA

	y çdk'k dh miyCèkrk (Availability of Light)% egklkxjksa 
dks dbZ {ks=kksa esa foHkkftr fd;k tkrk gSA ^çdkf'kd {ks=k* 
(Photic Zone) egklkxj esa ,d mPp çdk'k okyk {ks=k 
gksrk gS] bls iqu% ;wiQksfVd (Euphotic) vkSj fMLiQksfVd 
(Disphotic) {ks=k esa oxhZÑr fd;k tk ldrk gSA ^;wiQksfVd 
{ks=k* ty&lrg osQ fudV fLFkr gksrk gS vkSj ;gk¡ 
çdk'k&la'ys"k.k gsrq lkSj çdk'k i;kZIr ek=kk esa miyCèk 
gksrk gS] tcfd ^fMLiQksfVd {ks=k* esa çdk'k bruk de gksrk 
gS fd ogk¡ 'olu dh nj çdk'k&la'ys"k.k ls vfèkd gksrh gSA

	y Hkwfe ls fudVrk (Proximity to Land)% Hkwfe osQ fudV 
osQ {ks=k ufn;ksa }kjk cgkdj yk, x, iks"kd rRoksa ls le`¼ 
gksrs gSaA vr% rV osQ fudV Tokjh; {ks=k esa leqæh thoksa dh 
fofoèkrk lokZfèkd gksrh gSA

	y ty dh xgjkbZ (Depth of Water)% ;g ,d egÙoiw.kZ 
Hkwfedk fuHkkrh gS] D;ksafd xgjkbZ c<+us osQ lkFk ncko c<+rk 
gSA vr% vR;fèkd xgjkbZ ij jgus okys tho bl c<+s gq, 
ncko osQ çfr vuqowQyu çnf'kZr djrs gSaA oqQN leqæh tho] 
tSls& LieZ Ogsy (Sperm Whale)] oqQN lhy vkfn vfèkd 
xgjkbZ rd xksrk yxk ldrs gSa vkSj fcuk fdlh dfBukbZ osQ 
lrg ij iqu% okil vk ldrs gSaA

leqæh ikfjfLFkfrd ra=k osQ çdkj 
(Variants of Marine Ecosystem)

	y •qyk leqæh ikfjfLFkfrd ra=k (Open Marine 

Ecosystem)% •qys leqæh ikfjfLFkfrd ra=k esa nks çdkj osQ 
leqæh tho 'kkfey gSaA ,d rks os] tks ty dh lrg ij rSjrs 
gSa vkSj nwljs os] tks ty esa rSjrs gSaA buesa 'kSoky] Iyod] 
tsyhfi+ Q'k] Ogsy vkfn 'kkfey gSaA bl {ks=k dks ;wiQksfVd {ks=k 
osQ :i esa tkuk tkrk gS vkSj ;g leqæ dh lrg ls yxHkx 
150 ehVj dh xgjkbZ rd foLr`r gksrk gSA

	y egklkxj fury ikfjfLFkfrd ra=k (Ocean Floor 

Ecosystem)% leqæh tho u osQoy •qys leqæ esa] cfYd 
blosQ fury ij Hkh ekStwn gksrs gSaA bl ikfjfLFkfrd ra=k esa 
jgus okyh çtkfr;ksa esa oqQN çdkj dh eNfy;k¡] ØLVsf'k;al 
(Crustaceans)] DySe (Clam)] lhi (Oysters)] Ñfe 
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(Worms)] vfpZu (Urchins)] leqæh 'kSoky] NksVs tho 
vkfn 'kkfey gSaA mFkys leqæ esa lkSj çdk'k uhps rd ços'k 
dj ldrk gS] ysfdu vfèkd xgjkbZ esa ços'k ugha dj ldrk 
gSA vr% xgjs ty esa jgus okys tho thfor jgus osQ fy, 
Åij ekStwn dkcZfud inkFkks± ij fuHkZj jgrs gSaA dbZ ,sls 
NksVs tho Hkh gksrs gSa] tks Hkkstu osQ lzksrksa dks •kstus ;k 
vkdf"kZr djus osQ fy, Lo;a çdk'k mRiUu djrs gSaA ^leqæ 
fury ikfjfLFkfrd ra=k* osQ mnkgj.kksa esa osQdM+s (Crabs)] 
tsyhfi+ Q'k] fLDoM] çoky] LieZ Þosy vkfn tSls vd'ks#dh 
tho 'kkfey gSaA

Tokjuneq• (Estuaries)

unh vkSj egklkxjksa osQ la;kstu&fcanq dks ̂ Tokjuneq•* (Estuary) 
dgrs gSaA ;gk¡ ij unh dk ehBk ty vkSj egklkxj dk •kjk 
ty feyrk gSA bl {ks=k esa unh vius }kjk cgkdj ykbZ xbZ xkn 
(Silt) dks ,df=kr djrh gSA ;g ehBs ty osQ ikfjfLFkfrd ra=k 
vkSj leqæh ikfjfLFkfrd ra=k osQ chp ,d laØfedk (Ecotone)] 
vFkkZr~ laØe.k {ks=k dks n'kkZrk gSA

;g ikfjfLFkfrd ra=k vR;fèkd xfr'khy gksrk gS] D;ksafd unh 
yxkrkj vius lkFk xkn ykrh jgrh gS vkSj ml xkn dh ek=kk 
fHkUu&fHkUu gksrh gSA rVh; •kfM+;k¡ (Coastal Bays)] Tokjh; 
nyny (Tidal Marshes)] ySxwu] MsYVk vkfn Tokjuneq• osQ 
mnkgj.k gSaA

pw¡fd bu {ks=kksa dks rk”ks ikuh osQ lzksrksa vkSj leqæ ls cgkdj yk, 
x, volknksa (Sediments) dh fujarj vkiwfrZ gksrh jgrh gS] 
vr% ;gk¡ iks"k.k Lrj cgqr vfèkd gksrk gSA iQyr% ;gk¡ ij mPp 
tSo&fofoèkrk ikbZ tkrh gSA ;g tSo&fofoèkrk lkekU;r%  ehBs 
ty vkSj leqæh ty ikfjfLFkfrd ra=k] nksuksa ls vfèkd gksrh gS 
D;ksafd ;gk¡ bu nksuksa gh ikfjfLFkfrd ra=kksa dh fo'ks"krk,¡ ekStwn 
gksrh gSaA ufn;ksa vkSj MsYVk osQ eqgkus osQ ikl eSaxzkso ou ik, tkrs 
gSa] mnkgj.kkFkZ& lqanjcu MsYVkA

ladV (Threats)% ;s ikfjfLFkfrd ra=k fofHkUu dkj.kksa ls xaHkhj 
:i ls ladVxzLr gSaA buesa tula[;k o`f¼] Hkwfe mi;ksx çk:i esa 
ifjorZu] ikfjfLFkfrd ra=k ij vR;fèkd cks>] ekuo xfrfofèk;ksa 
osQ dkj.k çnw"kdksa dk viokg (tSls& m|ksxksa o 'kgjh osQaæksa ls 
vif'k"V dk çokg)] ck¡èkksa osQ fuekZ.k ls eNfy;ksa dk çfrçokg 
(Upstream) ,oa vuqçokg (Downstream) ekxZ vo#¼ gksuk] 
oSf'od rkiu osQ dkj.k rVh; {ks=kksa dk tyeXu gksuk vkfn 
'kkfey gSaA

eSaxzkso (Mangroves)

eSaxzkso yo.k&lfg".kq ikni çtkfr;k¡ gksrh gSaA budh tM+sa ikuh 
esa iQSyh gqbZ jgrh gSaA eSaxzkso ou fofHkUu çdkj osQ leqæh 

thoksa dks vkJ; çnku djrs gSa vkSj ;qok leqæh thoksa osQ fy, 

egÙoiw.kZ ulZjh {ks=k (Nursery Area) gksrs gSaA ;s ikfjfLFkfrd 

ra=k lkekU;r% 32o mÙkjh vkSj 38o nf{k.kh v{kka'kksa osQ chp xeZ 

{ks=kksa esa ik, tkrs gSaA

eSaxzkso ,d çdkj dh o`{k çtkfr gSA ;s rVksa osQ lkFk&lkFk 

unh&MsYVk osQ eqgkus osQ ikl varTokZjh; yo.kh; i;kZoj.k esa 

mxrh gSaA ;s ckj&ckj vkus okyh ck<+ osQ çHkko dks de djrs gSaA 

;s ikni ufn;ksa ls ehBs ty vkSj leqæh •kjs ty ls vko';d 

iks"kd rÙo çkIr djus esa l{ke gksrs gSaA eSaxzkso ouksa dh l?ku 

tM+ ç.kkfy;k¡ ufn;ksa }kjk cgkdj yk, tkus okys volknksa dks 

,d=k dj ysrh gSaA eSaxzkso ou leqæ rV dks fLFkj djrs gSa vkSj 

ygjksa (Waves) o rwi+ Qkuksa (Storms) ls gksus okys dVko dks 

jksdrs gSaA ;s rVh; ç.kkyh dks pØokr] rwi+ Qku vkfn ls cpkrs gSaA

bu {ks=kksa esa yo.krk cgqr vfèkd gksrh gS] exj eSaxzkso bl fLFkfr 

osQ vuqowQy vkSj yo.k&lfg".kq gksrs gSaA ;s vius 'kjhj esa yo.k 

dh ek=kk dks larqfyr djus osQ fy, viuh ifÙk;ksa ls yo.k lzkfor 

djrs gSaA pw¡fd ;s fu;fer :i ls Tokjh; ygjksa dk lkeuk djrs 

gSa] vr% buesa ygjksa osQ çfr csgrj çfrjksèkd {kerk fodflr 

gks tkrh gSA njvly] eSaxzkso e`nk vok;oh; (Anaerobic) gksrh 

gS] vr% bu ikniksa esa 'olu ewy (Pneumatophore) fodflr 

gks tkrs gSaA ;s ou mPp rkieku osQ çfr Hkh vR;fèkd çfrjksèkh 

gks x, gSaA

;s vR;ar mRiknd ikfjfLFkfrd ra=k gSa vkSj tSo&fofoèkrk esa 

vR;fèkd le`¼ gSaA eSaxzkso ou fofHkUu çdkj dh eNfy;ksa] 

ljhl`iksa] tSls& leqæh dNq,] Hkwfe dNq,] ?kfM+;ky] exjePN] 

osQeSu (Caiman)] lk¡i o fNidfy;ksa vkSj vd'ks#dh thoksa] 

tSls& osQdM+s] >haxk (Shrimp)] lhi] VÔwfuosQV~l] Liat] ?kksa?ks 

(Snail)] Ñfe;ksa vkfn dk vkokl gksrs gSaA eSaxzkso ^çtuu dh 

tjk;qt i¼fr (Viviparous Mode)* çnf'kZr djrs gSaA

fo'o osQ oqQN csgrjhu eSaxzkso ou xaxk] xksnkojh] Ñ".kk] dkosjh 

ufn;ksa osQ tyks<+ MsYVkvksa vkSj vaMeku&fudksckj }hiksa esa ik, 

tkrs gSaA eSaxzkso ouLifr Hkkjrh; leqæ rV osQ fudV ekStwn 

eqgkuksa] Tokjh; •kfM+;ksa] i'p ty] yo.kh; nyny vkfn esa 

ikbZ tkrh gSA

jkT;@la?k jkT;{ks=k eSaxzkso {ks=k

if'pe caxky lqanjcu

vksfM'kk fHkrjdfudk] egkunh] lqcuZjs•k] nsoh  (Devi)] 
fpYdk] èkkejk (Dhamra)] eSaxzkso vkuqoaf'kd 
lalkèku osQaæ (Mangrove Genetic Resources 
Centre)

vkaèkz çns'k dksfjaxk (Coringa)] iwohZ xksnkojh] Ñ".kk
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jkT;@la?k jkT;{ks=k eSaxzkso {ks=k

rfeyukMq ihNkoje] eqFkqisV (Muthupet)] jkeukn 
(Ramnad)] iqfydV] dktqosyh (Kazhuveli)

vaMeku vkSj fudksckj mÙkjh vaMeku] fudksckj

osQjy osacukM] dUuwj (mÙkjh osQjy)

dukZVd oqQaMkiqjk (Coondapura)] nf{k.k dUuM+@gksUukoj] 
dkjokj (Karwar)] eSaxyksj ou çHkkx 

xksok xksok

egkjk"Vª vpjk&jRukfxjh nsox<+&fot;nqxZ] osYnqj (Veldur)] 
oqQaMfydk&jsonaMk (Kundalika-Revdanda)] 
eqaczk&fnok (Mumbra-Diva)] foØksyh] JhoèkZu] 
oSrj.k] olbZ&euksjh (Vasai-Manori)] ekyou

xqtjkr dPN dh •kM+h] •aHkkr dh •kM+h] Mqel&mHkzkV 
(Dumas-Ubhrat)

ladV (Threats)% çkÑfrd vkSj ekuotfur nksuksa dkjdksa osQ 
dkj.k eSaxzkso brus ladVxzLr gSa fd Hkkjr esa] fiNys 40 o"kks± 
esa 50» ls vfèkd eSaxzkso u"V gks x, gSaA lqukeh vkSj pØokr 
tSlh çkÑfrd vkink,¡ bUgsa cgqr vfèkd uqdlku igq¡pk jgh gSaA

ekuotfur dkjdksa esa Ñf"kxr mís';ksa dh iwfrZ] ekuo cfLr;ksa] 
volajpuk (tSls& canjxkg)] vkS|ksfxd {ks=kksa osQ fodkl vkfn 
osQ fy, eSaxzkso ouksa dh dVkbZ 'kkfey gSA orZeku esa] ydM+h 
vkSj pkjs (Fodder) osQ fy, eSaxzkso o`{kksa dh ek¡x vR;fèkd 
c<+ jgh gSA bu o`{kksa dh vR;fèkd dVkbZ osQ dkj.k taxyksa dk 
ßkl gqvk gSA

ck¡èkksa osQ fuekZ.k osQ dkj.k eSaxzkso {ks=k esa yo.krk cgqr vfèkd 
c<+ xbZ gS] ftlls eSaxzkso o`{k vuqowQyu ugha dj ldrs gSaA lkFk 
gh] ck¡èk ls unh dk ikuh vo#¼ gksus osQ dkj.k {ks=k lw• tkrk 
gSA blosQ vykok] ufn;k¡ Ñf"kxr {ks=kksa vkSj m|ksxksa ls çnw"kdksa] 
tSls& moZjdksa] dhVuk'kdksa] vU; jlk;uksa vkfn dks Hkh cgkdj 
ykrh gSa] tks eSaxzkso ouksa esa jgus okys tarqvksa osQ fy, [+krjukd 
gksrs gSaA rsy çnw"k.k ls o`{kksa dks Hkh uqdlku gksrk gSA

eSaxzkso ouksa dks thfor jgus osQ fy, fLFkj leqæh Lrj dh 
vko';drk gksrh gS] ysfdu oSf'od rkiu vkSj tyok;q ifjorZu 
osQ dkj.k leqæh ty Lrj esa ifjorZu gqvk gSA blls vlarqyu 
dh fLFkfr gks xbZ gS vkSj ikfjfLFkfrd ra=k ij Hkh ladV Nk 
x;k gSA

çoky fHkfÙk;k¡ (Coral Reefs)

çoky fHkfÙk;ksa dks ^leqæh o"kkZou* osQ :i esa tkuk tkrk gSA 
budh rqyuk osQoy m".kdfVcaèkh; o"kkZ ouksa ls dh tk ldrh 
gSA ;s u osQoy dBksj vkSj uje ew¡xksa ls feydj cus gSa] cfYd 
Liat] ØLVsf'k;u] eksyLd] eNyh] leqæh dNq,] 'kkdZ] MkWfYiQu 
vkSj vU; cgqr ls thoksa ls Hkh cus gSaA

çoky fHkfÙk;k¡ rVjs•k dks rjaxksa osQ çHkko ls cpkus osQ fy, 
ci+ Qj osQ :i esa Hkh dk;Z djrh gSa vkSj pØokrksa o lqukeh 
dh rhozrk dks de djrh gSaA çoky fHkfÙk;ksa dh vkfFkZd egÙkk 
vR;fèkd gksrh gS] D;ksafd ;s eNfy;ksa dk ,d le`¼ lzksr 
gksrh gSaA blosQ vykok] èkhjs&èkhjs i;ZVu dh n`f"V ls Hkh budk 
egÙo c<+ jgk gS] iQyr% blls LFkkuh; yksxksa dks jks”kxkj çkIr 
gks jgk gSA

çoky fHkfÙk;ksa osQ fodkl gsrq vfuok;Z ifjfLFkfr  

(Condition for the Development of Coral Reefs)

lkSj çdk'k (Sun Light)% çokyksa osQ fodkl osQ fy, mFkys 

ty (Shallow Water) dh vko';drk gksrh gS] rkfd ogk¡ 

lkSj çdk'k vklkuh ls igq¡p losQA ^çoky* vkWDlhtu o vU; 

vko';drkvksa osQ fy, twDlsaFksys (Zooxanthellae) ij fuHkZj 

gksrs gSa] tks muosQ vanj mxrs gSaA twDlsaFksys ,d çdkj osQ 'kSoky 

gksrs gSaA pw¡fd bu 'kSokyksa dks thfor jgus osQ fy, lw;Z osQ çdk'k 

dh vko';drk gksrh gS] vr% çokyksa dks Hkh viuk vfLrRo 

cuk, j•us gsrq lkSj çdk'k dh vko';drk gksrh gSA ty esa 

çoky lkekU;r% 165 iQhV (50 ehVj) dh xgjkbZ rd fodflr 

gks ikrs gSaA

xeZ ty dk rkieku (Warm Water Temperature)% çoky 

lkekU; rkSj ij 68&90° F ;k 20&32° C rkieku okys ty esa 

jgrs gSaA mudh rki lgu djus dh {kerk cgqr de gksrh gSA
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LoPN ty (Clean Water)% çokyksa dks LoPN ty dh 

vko';drk gksrh gS] rkfd lkSj çdk'k vklkuh ls ty osQ 

ços'k dj losQA ^çoky* çnw"k.k vkSj volknksa osQ çfr vR;ar 

laosnu'khy gksrs gSaA volknksa dh mifLFkfr ty dks xank dj 

ldrh gS vkSj volkn ew¡xksa (çokyksa) ij tek gks ldrs gSa] 

ftlls lkSj çdk'k dks çokyksa rd igq¡pus esa dfBukbZ gksxh 

vkSj ikWfyIl (Polyps) dks uqdlku gksxkA çoky fHkfÙk osQ ikl 

leqæ esa NksM+s x, vif'k"V ty esa cgqr vfèkd iks"kd rÙo 

gks ldrs gSa] ftlls çoky fHkfÙk esa vR;fèkd leqæh 'kSoky 

mx vkrs gSaA

yo.kh; ty (Salt Water)% ew¡xksa dks thfor jgus osQ fy, 

yo.kh; ty dh vko';drk gksrh gSA buosQ fy, yo.k vkSj 

ty osQ vuqikr esa ,d fuf'pr larqyu cukuk vko';d gksrk 

gSA ;gh dkj.k gS fd çoky mu {ks=kksa esa fodflr ugha gks ikrs 

gSa] tgk¡ ufn;k¡ ehBk ty leqæ esa fu"dkflr djrh gSa vFkkZr~ 

Tokjuneq• esa budk fodkl dfBu gSA
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