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2- ikfjfLFkfrdh vkSj iz;kZoj.k 
Ecology and Enviornment 

 'Ecology' 'kCn xzhd Hkk"kk ds nks 'kCn 'oikos' vkSj 'logos' ls 

feydj cuk gS] ftudk vFkZ Øe'k% vkokl (dwelling) vkSj v/;;u 

(Study) gSA vr% tho/kkfj;ksa vkSj muds vkoklksa ds chp gksus okys 

ikjLifjd lEcU/k ds v/;;u dks gh ikfjfLFkfrdh 'ecology' dgrs gSA 

vk/kqfud fopkjksa dks /;ku esa j[krs gq;s 1963 esa vksMe us ÞikfjfLFkfrdh 

dks izd`fr dh lajpuk ,oa izfØ;k dk v/;;uß cryk;k gS "Ecology is 

the study of structure and function of nature" blds ckn 1970 esa 

Phillipson us crk;k fd ikfjfLFkfrdh foKku dh og 'kk[kk gS ftlds 

}kjk thoksa] muds pkjksa vksj ds i;kZoj.k rFkk mlesa ik;s tkus okys vU; 

lHkh thoksa ds chp ikjLifjd lEcU/k dk v/;;u djrs gSaAß 

ikfjfLFkfrdh ls gesas fuEu ckrksa dk Hkh Kku izkIr gksrk gS& ¼1½ thoksa 

,oa i;kZoj.k ds chp ikjLifjd lEcU/k] ¼2½ vius izkd`frd i;kZoj.k ds 

vuqlkj thoksa esa lajpukRed 'structural' vkSj izfd;kRed 'functional' 

lEcU/k] ¼3½ thoksa ,oa i;kZoj.k ds chp ik;s tkus okys ikjLifjd 

lEcU/kkasa esa ikbZ tkus okyh fofo/krk,¡] ¼4½ bu ikjLifjd lEcU/kksa dk 

mf}dkl] ¼5½ izd`fr dh  tSfod mRikndrk vkSj ¼6½ ekuo tkfr dh 

HkykbZ ds fy;s izd`fr dk mi;ksxA  

ikfjfLFkfrdh dk oxhZdj.k  

ikfjfLFkfrdh dks fuEu nks 'kk[kkvksa esa foHkDr fd;k tk ldrk gS& 

¼1½ LoikfjfLFkfrdh (Autecology)& tc fdlh ,d tho fo'ks"k vFkok 

,d gh tkfr ds lHkh ds lkewfgd thou ¼ftlesa iztuu] forj.k 

vkfn lHkh rF; 'kkfey gSa½ ij i;kZoj.k ds izHkko dk v/;;u fd;k 

tkrk gS rks bls LoikfjfLFkfrdh dgrs gSA  
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¼2½ laikfjfLFkfrdh (Synecology)& tc fdlh ,d LFkku ij jgus okys 

lHkh tUrqvksa ,oa ikS/kksa ds thou dk ¼fdlh tkfr fo'ks"k ds thou 

dk ugha] tSlk fd LoikfjfLFkfrdh esa djrs gS] v/;;u fd;k tkrk 

gS rks bls laiikfjfLFkfrdh dgrs gSaA bl izdkj laiikfjfLFkfrdh ds 

vUrxZr ikS/kksa vkSj tUrqvksa dks fofo/k tkfr;ksa ds chp rFkk i;kZoj.k 

vkSj ltho rU=ksa ds chp gksus okys ikjLifjd lEcU/kksa dk v/;;u 

fd;k tkrk gSA fofHkUu ikjfLFkfr;ksa ds vuqlkj laiikjfLFkfrdh 

fuEu pkj izdkj dh gksrh gS&  

¼1½ lEkf"V ikfjfLFkfrdh (Population ecology)& lef"V ikfjfLFkfrdh esa] 

,d gh tkfr ds 'kq) thoksa (pure stands) dks bdkbZ ekudj 

v/;;u fd;k tkrk gSA  

¼2½ leqnk; ikfjfLFkfrdh (Community ecology)& leqnk; ikfjfLFkfrdh 

esa ,d LFkku ij jgus okyh fofHkUu tkfr;ksa ds thoksa ds 

vyx&vyx lewgksa dk v/;;u fd;k tkrk gSA  

¼3½ ck;kse ikfjfLFkfrdh (Biome ecology)& ck;kse ikfjfLFkfrdh esa fdlh 

,d {ks= esa fHkUu&fHkUu leqnk;ksa dks v/;;u dh bdkbZ cuk;k 

tkrk gS vkSj mudh ikjLifjd fd;kvksa dk v/;;u fd;k tkrk gSA 

¼4½ bdksrU= ikfjfLFkfrdh (Ecosystem ecology)& bZdksrU= ikfjfLFkfrdh 

esa lEiw.kZ rU=ksa (systems) dks v/;;u dh bdkbZ cuk;k tkrk gS 

rFkk izR;sd rU= ds ltho rFkk futhZo  vo;oksa ,oa mudh 

ikjLifjd fd;kvksa dk v/;;u fd;k tkrk gSA D;ksafd buesa rU=ksa 

dk ikfjfLFkfr;ksa v/;;u gksrk gS blfy, bUgsa bZdksrU= 

(ecosystems) ;k ecological complexes  ;k ecological systems 

dgrs gSA bl izdkj fdlh LFkku dks ikfjfLFkfrdh dk v/;;u 

djus ds fy, ecosystem ecology  ,d vR;Ur tfVy lk/ku gksrk 

gSA  



 

 
37

 vaxzsth 'kCn "Ecosystem" ¼bZdksrU=½ dk iz;ksx lcls igys 

Tanslay uked oSKkfud us 1935 esa fd;k FkkA  

bZdksrU= ds vo;o (Components of an Ecosystem)  

bZdksrU= ds nks eq[; vo;o gSa] vtSfod vo;p (abiotic components) 

rFkk tSfod vo;o (biotic components) A   

¼1½ vtSfod vo;o (Abiotic Components) 

^vtSfod* (abiotic) 'kCn dk rkRi;Z futhZo ls gksrk gS] vr% fdlh 

bZdksrU= esa ik, tkus okys lHkh futhZo inkFkZ mlds vtSfod vo;o 

dgykrs gSA  

¼2½ dkcZfud inkFkZ (Organic substances)& bZdksrU= ds thoksa ds ejus 

ij muds 'kjhj ls tks inkFkZ i;kZoj.k esa b/kj&m/kj folfjr gksrs 

gSa] mUgsa dkcZfud mRlthZ inkFkZ (organic detritus) dgrs gSaA   

¼3½ tyok;q (Climate)& ;g ,d tfVy vo;o gS] ftlesa lkSj fodhj.k 

(solar radiation) ] ty] fofo/k xSl bR;kfn dh ikjLifjd fd;k 

gksrh jgrh gSA bu fd;kvksa ls Å"Ekk] /kwy] rwQku] vk¡/kh] o"kkZ] 

dksgjk] /kqa/k] cQZ] bR;kfn mRiUu gksrs gSaA ,d bZdksrU= dh tyok;q 

ij gh mlds mRikndksa vksj miHkksDrkvksa dh la[;k fu/kkZfjr jgrh 

gSaA  

¼4½ bZdksrU= esa [kfut rRoksa ,oa xSlksa ds pØ (Cycles of mineral 

elements and gases)&  

¼1½ dkcZu pØ (Carbon cycle)& lHkh lthoksa esa dkcZu dh ,d cM+h 

ek=k ikbZ tkrh gS tks izR;{k ;k vizR;{k #i ls okrkoj.k dh 

dkcZuMkbvkWDlkbM vkSj ty ls izkIr gksrh gSA gjs ikS/ks ;k 



 

 
38

mRiknd] izdk'k la'ys"k.k dh fd;k }kjk vkSj Chemosynthetic 

bacteria, jlk;u la'ys"k.k (chemosynthesis) dh fØ;k }kjk ijiks"kh 

okrkoj.k dh dkcZu MkbvkWDlkbM dk mi;ksx djds dkcksZgkbMªsV 

cukrs gSaA 'kkdkgkjh ijiks"kh (heterotrophic) tho] ikS/kksa dks [kkdj 

muesa cus dkcksZgkbMªsV ls vko';drkuqlkj dkcZu izkIr djrs gSA  

¼2½ ukbVªkstu pØ (Nitrogen cycle)& ukbVªkstu lc izdkj dh izksVhuksa] 

U;qfDyd vEyksa vkSj tho nzO; (protoplasm) esa ,d egRoiw.kZ ?kVd 

ds #i esa ikbZ tkrh gSA  

 ;|fi vf/kdka'k ikS/ks ok;qe.Mu dh ukbVªkstu dks nitrogen 

fixation }kjk ukbVªsV yo.kksa esa ifjofrZr fd;s fcuk iz;ksx djus esa l{ke 

ugha gksrs gS] ijUrq izR;{k ;k vizR;{k #i ls ikS/ks viuh ukbVªkstu ok;q 

ls gh izkIr djrs gSaA dsoy dqN thok.kq vkSj nqyZHk ikS/k (Rare plants) 

gh ok;qe.My dh LorU= ukbVªkstu dk lh/kk mi;ksx dj ldrs gSaA e`r 

dkcZfud inkFkZ vFkok fud`"V mRiknksa (waste products) esa feyus okyh 

izksVhu ,oa vU; ukbVªkstuh mRikn (nitrogenous products) Hkh igys 

veksuhdkj.k thok.kqvksa (ammonifying bacteria, e.g. Bacillus spp) dh 

dqN tkfr;ka }kjk veksfu;k easa vksj fQj ukbVªhdkjh (nitrifying) 

thok.kqvksa Nitrobater and Nitrosococcus) }kjk ukbVªkstu esa cny fn;s 

tkrs gSA Nitrobacter vkSj bl izdkj ds vU; ukbVªhdkjd thok.kqvksa 

}kjk ukbVªkbV yo.kksa dks ukbVªsV yo.kksa esasa cny fn;k tkrk gS] ftlls 

ikS/kksa }kjk mudk fQj ls mi;ksx dj fy;k tkrk gSA ok;qeaMy esa 

LorU= ukbVªkstu xSl dh iqu% iwfrZ (replenish) djus ds fy;ss ukbVªsV 

,oa ukbVªkbV yo.k foukbVªhdkj.k (denitrifying) thok.kqvksa }kjk 

vi?kfVr (decomposed) gksrs jgrs gSaA ;g LorU= ukbVªkstu 

jkbtks+fc;e (Rhizobium) dh dbZ tkfr;ksa }kjk leguminous ikS/kksa dh 

tM+ks dh xzfUFk;ksa (nodules) esa fQj ls LFkkfir (fixed) dj nh tkrh gSA  
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¼3½ QkWLQksjl pØ (Phosphorus cycle)& fdlh Hkh bZdksrU= esa tSfod 

?kVd viuh QkWLQksjl ok;qeaMy ,oa feV~Vh ls gh izkIr djrs gSaA 

;g dkcZfud inkFkksZa dk vi?kVu (decomposition) gksrk gS rks 

muls eqDr gksdj QkWLQksjl fQj ls ok;qeaMy esa fey tkrh gSA  

¼4½ lRQj pØ (Sulphur cycle) & QkWLQksjl dh Hkkafr] lYQj Hkh 

izksVhu] vehuksa ,flM vkSj foVkfeu tSls inkFkksZa dk ,d izeq[k 

vo;o gSA lYQj /kkrq] lYQsVksa ds #i esa pV~Vkuksa vkSj feV~Vh esa 

ikbZ tkrh gSA  

¼5½ vkWDlhtu pØ (Oxygen cycle)& lHkh thoksa dks 'olu fØ;k ds 

fy, vkWDlhtu dh vko'd;rk gksrh gSA  ok;qeaMy esa yxHkx 

20&21 izfr'kr vkWDlhtu xSl ikbZ tkrh gSA  

 bZdksrU= nks izdkj ds gSa& ¼1½ izkd`frd (natural) vkSj ¼2½ d`f=e 

(artificial) vFkok (manmade) A izkd`frd bZdksrU=ksa esa rkykc] >hy] 

unh] leqnz] ou] e#LFky] ?kkl ds eSnku] vkfn dh x.kuk gksrh gS rFkk 

d`f=e bZdksrU=ksa esa ufn;ksa ij cuk, x, cka/k (dams), ty thoky;  

(aquarium) ] d`f"k Hkwfe (crop lands)] m|ku (gardens)  ,oa uxj vkfn 

'kkfey gSaA  

izkd`frd bZdksrU= (Natural ecosystems)  

¼1½ rkykc bZdksrU= (Pond as an ecosystem)& ,d NksVs bZdksrU= dk 

lcls vPNk mnkgj.k rkykc gS] ftlesa ,d bZdksrU= esa ik, tkus 

okys lajpukRed ,oa izdk;kZRed xq.kksa dk Li"V leUo; ik;k tkrk 

gSA rkykc bZdksrU= dk v/;;u mlds vtSfod inkFkksZa (abiotic 

substances), mRikndksa (producers), miHkksDrkvksaa (consumers), 

vi?kVdksa (decomposers) rFkk bu lcds chp ik, tkus okyh 

ikjLifjd fØ;kvksa (interactions) ds v/;;u }kjk fd;k tkrk gSA 
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bl izdkj gh rkykc ds fofHkUu Loiks"kh (autotrophic) ,oa ijiks"kh 

(hetrotrophic) thoksa dh lajpuk ds ckjs esa tkuk tkrk gSA rkykc 

esa ,d bZdksrU= ds leLr csfld vo;o ik, tkrs gSaA vFkkZr~ ¼1½ 

vtSfod inkFkZ] ¼2½ mRiknd] ¼3½ miHkksDrk ,oa ¼4½ vi?kVdA ,d 

rkykc ds vtSo vo;o fuEu gks ldrs gSaA ty] mlesa ?kwyh dkcZu 

MkbvkWDlkbM] vkWDlhtu] dSfYl;e] ukbVªkstu] vehuksa&vEy] 

bR;kfnA blh izdkj rkykc ds mRikndksa esa fofHkUu izdkj ds tyh; 

gjs ikS/ks] miHkksDrkvksa esa fofHkUu izdkj ds molluscs, dhV] eNfy;k¡] 

es<+d] vkfn vkSj vi?kVdksa easa thok.kq (bacteria), dod (fungi), 

vkfn dh x.kuk gksrh gSA  

Hkkstu&J`a[kyk vkSj iks"kh Lrj%&  

 ikS/kksa }kjk Hkkstu ds #i esa ÅtkZ dk lafpr djuk vkSj fQj ikS/kksa 

ls Øe'k% fofHkUu iks"kh Lrjksa (trophic levels) ds thoksa esa Hkkstu ds lkFk 

bl ÅtkZ ds LFkkukUrj.k dks gh Hkkstu Jà[kyk (food chain) dgrs gSA 

izkd`frd leqnk;ksa (natural communities) ds tho viuh vko';rkuqlkj 

vyx&vyx L=ksrksa ls Hkkstu izkIr djrs gSaA Hkkstu ds L=skr iks"kh Lrj 

dgykrs gS bl J`aa[kyk esa gjs ikS/ks izdk'k la'ys"k.k djds Hkkstu dk 

fuekZ.k Loa; djrs gSaA blh izdkj ikS/kksa dks [kkus okys vFkkZr~ 'kkdkgkjh 

tUrq (herbivoures) f}rh; iks"khLrj (second trophic level) ;k izkFkfed 

miHkksDrk Lrj (primary consumer level) dks rFkk 'kkdkgkjh tUrqvksa dks 

[kkus okys ekalkgkjh tUrq (carnivores) r`rh; iks"kh Lrj (third trophic 

level) ;k f}rh;d miHkksDrk Lrj (Secondary consumer level) dks cukrs 

gSA vUr easa] ikS/kksa rFkk tUrqvksa nksuksa dks [kkus okys lokZgkjh tUrq 

(omnivores) prqFkZ iks"kh Lrj (fourth trophic level) ;k r`rh;d miHkksDrk 

Lrj (tertiary consumer level) cukrs gSaA mnkgj.kkFkZa] ty esa mxh 

'kSokyksa vkSj NksVh eNfy;ksa dks [kkus okyh cM+h eNfy;k¡ prqFkZ iks"kh 

Lrj ij gSA  
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Hkkstu J`a[kyk esa fofHkUu miHkksDrk Lrjksa ij fHkUu&fHkUu fodYiA  

ikfjfLFkfrd fijkfeM (Ecological Pyramids)  

 ,d bZdksrU= esa fo|eku fofHkUu ikjLifjd lEcU/kksa dks vkys[kksa 

}kjk Hkh iznf'kZr fd;k tk jgk gSA bZdksrU= ds ,sls vkys[kksa dks 

ikfjfLFkfrd fijkfeM (ecological pyramids) dgrs gSA bl izdkj ds 

ikfjfLFkfrd fijkfeM] esa bZdksrU= ds izR;sd iks"kh Lrj ij ¼1½ thoksa dh 

vyx&vyx la[;k] ¼2½ ÅtkZ dh ek=k vkSj ¼3½ ckW;ksekl (biomass) dh 

ek=k dk fp=.k gksrk gSA bl fijkfeM esa lcls uhps izFke iks"kh Lrj 

vFkok mRiknd Lrj (producer level) gksrk gS vkSj 'ks"k Lrj Øekxr #i 

ls ,d nwljs ds Åij O;ofLFkr gksdj fijkfeM dk fuekZ.k djrs gSA 

bZdksrU=ksa ds fofHkUu iks"kh Lrjksa ij thoksa dh chp ik, tkus okys 

lEcU/kksa ds vuqlkj ;s fijkfeM vxz rhu izdkj ds gks ldrs gSA  

¼1½ la[;kvksa dk fijkfeM (Pyramid of Numbers) 

¼2½ ÅtkZ dk fijkfeM (Pyramid of Energy)  

¼3½ ckW;ksekl dk fijkfeM (Pyramid of Biomass) 

¼1½ la[;kvksa dk fijkfeM (Pyramid of Numbers) 

 la[;kvks ads fijkfeM esa bZdksrU= ds fofHkUu iks"kh Lrjksa ij ik;s 

tkus okys thoksa dh vFkkZr~] mRikndksa] 'kkdkgkfj;ksa rFkk ekalkgkfj;ksa] 

bR;kfn dh izfr bZdkbZ {ks=Qy esa ikbZ tkus okyh] vkisf{kd la[;kvksa dks 

iznf'kZr fd;k tkrk gSA ?kkl ds eSnku] ou izns'k vkSj rkykc ds 

bZdksrU=ksa esa la[;k fijkfeM lnk lh/ks (upright) gksrs gS mnkgj.kkFkZ] ,d 

ou bZdksrU= esa ?kklksa o o`{kksa ¼mRikndksa½ dh la[;k lnk lcls vf/kd 

gksrh gSA blds ckn izkFkfed miHkksDrkvksa vFkkZr~ 'kkdkgkfj;ksa tSl ghju] 

[kjxks'k] pwgs bR;kfn dh la[;k mRikndksa ls de] ekalkgkjh] f}rh;d 

miHkksDrkvksa ¼tSls HksfM+;s] phrs] ykseM+h] bR;kfn½ dh la[;k 'kkdkgkfj;ksa 
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ls Hkh de] vkSj rr̀h;d miHkksDrkvksa (omnivores) tks fijkfeM ds 'kh"kZ 

ij gksrs gS] mudh la[;k lcls de gksrh gSA  

 dqN vU; bZdksrU=ksa esa mijksDr ls fcYdqy foijhr ifjfLFkfr ik;h 

tkrh gS vFkkZr~ mRikndksa dh la[;k lcls de vkSj ckn ds Øekxr 

Lrjksa es thoksa dh la[;k esa Øe'k% o`f) gksrh tkrh gS] ftlds dkj.k 

la[;kvksa dk lEcU/k mYVk gks tkrk gSA mnkgj.kkFkZ] ,d o`{k bZdksrU= 

esa mRikndksa dh la[;k lcls de ¼dsoy ,d o`{k½] izkFkfed miHkksDrk 

¼'kkdkgkjh i{kh] fxygjh bR;kfn½ dh la[;k mlls vf/kd] rFkk 

'kkdkgkfj;ksa ij vkfJr mMqlks (bugs) rFkk tqvksa (lice) vkfn ijthoh 

f}rh;d miHkksDrkvksa dh la[;k izkFkfed miHkksDrkvksa ls Hkh vf/kd gks 

tkrh gSA bl izdkj bl mYVs lEcU/k ds dkj.k la[;kvksa dk fijkfeM 

Hkh mYVk curk gSA  

¼2½ ÅtkZ dk fijkfeM (Pyramid of Energy)  

 ;fn fHkUu&fHkUu iks"kh Lrjksa ij izfr oxZ ehVj izfr o"kZ (per 

square meter per year) ik;h tkus okyh iz;qDr ÅtkZ dh ek= ds lEcU/k 

dks js[kk fp= }kjk izxV fd;k tk;s rks vo'; gh mRiknd Lrj ls 

fHkUu&fHkUu Øfed miHkksDrk Lrjksa ls gksrk gqvk ,d lh/kk fijkfeM gh 

cusxkA  

¼3½ ckW;ksekl dk fijkfeM (Pyramid of Biomass)  

  ,d tho esa ltho inkFkZ dh ftruh ek=k gksrh gS og mldk 

ckW;ksekl (Biomass) dgykrk gSA fdlh tho dk ckW;ksekl rkts (fresh) 

vFkok 'kq"d (dry) Hkkj ds #i esa ukik tk ldrk gSA ?kkl ds eSnku 

vkSj ou tSl LFkyh; bZdksrU=ksa ds fHkUu&fHkUu iks"kh Lrjksa ij ik;s tkus 

okys thoksa ds Hkkj ij vk/kkfjr fijkfeM uhps ls Åij dh vksj lh/ks 

gksrs gSa] D;ksafd bu rU=ksa esa mRikndksa dk Hkkj ges'kk vf/kdre gksrk gSA 
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mRikndksa ds ckn Øe'k% izkFkfed] f}rh;d vkSj r`rh;d miHkksDrkvksa ds 

Hkkj Øe'k% de gksrs tkrs gSa vkSj ,d lh/kk ckW;ksekl fijkfeM cu tkrk 

gSA  

 blds foijhr rkykc bZdksrU= dk ckW;ksekl fijkfeM lnk mYVk 

gksrk gSa] D;ksafd rkykc bZdksrU= esa mRiknd tSls 'kSokyksa dk Hkkj lcls 

de gksrk gS blds ckn ik;s tkus okys iks"kh Lrjksa esa Øe'k% izkFkfed] 

f}rh;d vkSj r`rh;d miHkksDrkvksa dk Hkkj Øfed #i ls c<+rk tkrk 

gSA  

ikfjfLFkfrd vuqdwyu (Ecological Adaptations)  

iks/kksa esa ikfjfLFkfrd vuqdwyu (Ecological Adaptations in Plants)  

ikfjfLFkfrd vuqdwyuksa ds vk/kkj ij 1903 esa f'kEij (Schimper) us ikS/kksa 

dks rhu Jsf.k;ksa esa foHkkftr fd;k Fkk& ¼1½ tykn~fHkn (Hydrophytes),  

¼2½ leksn~fHkn (mesophytes), ¼3½ e#n~fHkn (xerophytes) A rhuksa Jsf.k;ksa 

dk Øfed o.kZu fuEu gSA  

¼1½ tyksn~fHkn (Hydrophytes)  

 tyksn~fHkn (hydrophytes ; Gr. hydor= water, phyton=plant) os ikS/ksa 

gksrs gSa] tks ty esa vR;Ur vf/kd ty okyh feV~Vh vFkkZr~ nynyh Hkwfe 

esa mxrs gSaA  

¼1½ tyksn~fHkn (Types of hydrophytes)& ty dh deh o ckgqY; dks 

mudh vko';drk ,oa vkokl ekudj tyksn~fHkn dks fQj ls rhu laoxksZa 

esa ckaVk x;k gSA  

 ¼1½ eqDr Iykoh (free floating)& os tyksn~fHkn tks ty dh lrg 

ij LorU= #i ls rSjrs jgrs gSa] eqDr Iykoh tyksn~fHkn dgykrs gSa] tSls 

Wolffia, Lemma, Spirodella, Azolla, Salvinia, EichhorniaA ;s ty vkSj 
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ok;q ds lh/ks lEidZa esa jgrs gSa ijUrq feV~Vh ls budk dksbZ lEidZ ugha 

gksrk gSa  

 ¼2½ fueXu Iykoh (Submerged floating)&fueXu Iykoh tyksn~fHkn 

ty ds vUnj mxrs gSaA budk ok;q ls dksbZ lEidZa ugha jgrk gSA 

mnkgj.kkFkZ] Ceratophyllum, Utricularia, Najas, Hydrilla, bR;kfnA  

 ¼3½ ty LFkyh tyksn~fHkn (Emergent or amphibian 

hydrophytes)& tyLFkyh tyksn~fHkn] mFkys ty (Shallow waters) esa 

mxrs gSa vkSj muds izkdqj (Shoots) ty dh lrg ls Åij vkdj ok;q esa 

QSys jgrs gSA nynyh Hkwfe (marshy or swampy) esa mxus okys ikS/ksa Hkh 

blh izdkj ds gksrs gSa vkSj yo.kksf)n (halophytes) dgykrs gSa] tSls 

Sagittaria, Typha, Ranunculus, bR;kfnA  

 bu ikS/kksa dh ckãRopk (epidermis) cgqr iryh gksrh gS vkSj 

dHkh&dHkh mlds Åij ,d iryh (cuticle) Hkh ikbZ tkrh gSA vr% 

ckãRopk dh dksf'kdk;sa ty vkSj xSlksa ds fy, izos'; (permeable) gks 

tkrh gS vkSj tM+ks ds vHkko es aty ls xSlksa rFkk iks"kd&rRoksa dk lh/kk 

vo'kks"k.k djrh jgrh gSA  

 ty ds vUnj jgus okys ikS/kksa esa jU/kzksa dk vHkko gksrk gS vksj 

ty dh lrg ij rSjus okys ikS/kksa dh ifŸk;ksa dh Åijh lrg ij jU/kz 

gksrs gSA 

leksn~fHkn (Mesophytes)   

 leksn~fHkn (mesophytes ; Gr. mesos-intermediate, phyton=plant), os 

ikS/ksa gksrs gSa] tks vknzZrk vkSj rkieku dh lkekU; ifjfLFkfr;ksa esa Hkwfe 

dh lrg ij mxrs gSaA ;s tyksn~fHkn vkSj e#n~fHkn ds chp dh Js.kh ds 

ikS/ksa gksrs gSA  

e#n~fHkn (Xerophytes) 

 e#n~fHkn (xerophyte ; Gr. xero=dryton=plant), os ikS/ks gksrs gSa] tks 

vis{kkd`r 'kq"d LFkku esa mxrs gSaA  
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 e#n~fHkn dk ewyrU= (root system) xgjkbZ ls ty dk vo'kks"k.k 

djus ds fy, yEck gks tkrk gSA dqN 'kkdh; e#n~fHkn (herbacious 

xerophytes) dh ewy eksaly (fleshy) gksdj ty dh ,d cM+h ek=k dks 

bdB~Bk Hkh dj ysrh gS tSls Asparagus esaA budh ewyksa esa ewy jkse 

(root haris) Hkh lqfodflr gksdj yEcs gks tkrs gSA 

 Cactacease dqy ds e#n~fHkn ds rus ty laxzg gsrq ek¡ly gks 

tkrs gSa ftlls os e#LFky ds tykHkko esa viuh tykiwfrZ dj ldrs gSaA 

buds rus dHkh&dHkh pkSM+s ;k xksykdkj gksdj iŸkh dk #i Hkh /kkj.k 

dj ysrs gSa] vkSj phylloclade dgykrs gSaaA tSls ukxQuh (Opuntia)A 

yo.ke`nksn~fHkn (Halophytes)  

 yo.ke`nksn~fHkn os ikS/ks gSa] tks lksfM;e DyksjkbM] eSxuhf'k;e 

DyksjkbM vkSj eSxuhf'k;e lYQsV tSl ?kqyu'khy yo.kksa ls ;qDr 'kq"kd 

Hkwfe esa mxrs gSa] bUgha ikS/kksa dks eSxzkso ikS/ks (mangrove plants) Hkh dgrs 

gSaA  

 budh tM+ks ls fo'ks"k izdkj dh 'kk[kk;sa xq#Ro es izfrdwy 

(negatively geotropic) i`Foh ls ckgj lrg ij fudy vkrh gSa] vkSj ok;q 

ls vkWDlhtu xSl ysdj 'olu esa lgk;d gksrh gSA bu ewyksa ds 

fofue; (exchange) ds fy, NksVs&NksVs fNnz (proes) gksrs gSaA ,slh tM+ks 

dks pneumatophores dgrs gSaA blds vfrfjDr dqN yo.ke`nksn~fHkn] tks 

nynyh Hkwfe ls mxrs gSa] muds cht iSr`d ikS/ks (parent plant) ij yxs 

gq, gh vadqfjr gks tkrs gS bl ifj?kVuk dks fofoiSjh (vivipary) dgrs 

gSaA mnkgj.kkFkZ] Rhizophora, Aegiceras, Aegiatilies, Ceriops, Kandellia, 

bR;kfnA ;s ikS/ksa pV~Vkuksa vkSj iFkjhyh] jsrhyh] dhpM+ ;k nynyh Hkwfe 

es mx ldrs gSaA blh vk/kkj ij ;s fuEu pkj izdkj ds gksrs gSaa& ¼1½ 

'kSyjkxh yo.ke`nksn~fHkn (lithophilous halophytes), ¼2½ ckyqdkjkxh 
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yo.ke`nksn~fHkn (psammophilous halophytes), ¼3½ e`frdkjkxh 

yo.ke`nksn~fHkn (pelophilous halophytes) vkSj ¼4½ yo.kjkxh 

yo.ke`nksn~fHkn (helophilous halophytes) A yo.kjksxh yo.ke`nksn~fHkn fQj 

ls nks esa foHkDr fd, tkrs gSa& ¼1½ yo.kh&nynyh (salt swamp) vkSj 

yo.kh&e#LFkyh yo.kjkxh (salt desert helophilous), vkSj ¼2½ csykapy 

nynyh cu yo.ke`nksn~fHkn (littoral swamp-forest) ;k eSaxzkso 

(mangroves) A Hkkjr esa eSaxzkso ouLifr cEcbZ] dsjy] v.Meku fudksckj  

}hi lewg ds lkxjh rVksa ij ik;h tkrh gSaA ;s ikS/ks ,sls LFkku esa mxrs 

gSa tgk¡ jsrhyh] nynyh vkSj yo.kh feV~Vh gksrh gS] okrkoj.k esa vknzZrk 

vf/kd rFkk o"kZ Hkj rkieku yxHkx ,d lk cuk jgrk gSaARhizophora 

mucronata, Sonneratia vkSj Ceriops eSaxzkso ojLifr ds lkekU; mnkgj.k 

gSaA  

 dqN yo.ke`nksn~fHkn ¼tSls Rhizophora, Aegiceras) bR;kfn esa 

Vivipary ik;h tkrh gSaA vivipary ikS/ksa ds chp ikS/ks ij yxs&yxs gh 

vadqfjr gks tkrs gSaA  

i;kZoj.kh izn~"k.k (Environmetal Pollution)  

 Þiznw"k.k ,d ,slk ifjorZu gS] tks gekjs pkjksa vksj dh ok;q] ty 

rFkk /kjrh ds HkkSfrd (physical), jklk;fud (chimical) ;k tSfod 

(biological) y{k.kksa esa vkSj tks ekuo thou ij] vkS|kSfxd izxfr ij] 

thou dh n'kkvksa ij vkSj lkaLd`frd ewY;ksa (cultural assests) ij 

gkfudkj.k izHkko Mky jgk gSA  

¼1½ vtSoddkjdh; iznw"kd (non-biologiol pollutants)& ;s iznw"kd 

mercuric salts, long chain phenolic chemicals vkSj D.D.T tSls inkFkZ 

gksrs gSa tks thoksa }kjk ;k rks izkd`frd okrkoj.k esa fcYdqy fuEuhd`r 

(degraded) ugha gksrs vkSj ;fn gksrs gSa rks vR;Ur /khjs&/khjs gksrs gSaA vkSj 

blh dkj.k iznw"k.k esa budk ;ksxnku de gksrk gSA  
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¼2½ Biodegradable pollutants& bl laoxZ esa og iznw"k.k vkrs gS] tks 

izkd`frd izfØ;kvksa ds vUrxZr 'kh?kzrk ls vi?kfVr (decompose) gks 

tkrs gS] tSls ?kjsyw dpjk (domestic waste) ;s iznw"k.k okrkoj.k esa 

vlarqyu mRiUu iznw"k.k QSykrs gSaaA  

ok;q iznw"k.k (Air pollution) 

  ok;q iznw"k.k vf/kdka'k vkS|ksfxd (industrial) ,oa egkuxjksa 

(metropolitancities) esa ik;k tkrk gS vkSj vR;Ur gkfudkjd vkSj 

lkekU; iznw"k.k gksrk gSaA ;g iznw"k.k izkd`frd xSl] iSVªksfy;e] mRikn 

(pertoleum product) dks;yk] ydM+h] bR;kfn ds tyus ls gksrk gSA  

ok;q iznw"kdksa ds izdkj vkSj mn~xe (Kinds and sources of air 

pollutants)  bu lc mn~xeksa ls ekuo LokLF; ds fy, ?kkrd CO, CO2, 

SO2 rFkk ukbVªkstu dh vkDlkbMsa (N2O, NO, NO2, N2O3, vkSj N2O5) 

vkSj vusd izdkj ds gkbMªksdkcZu ok;qe.Mu esa fujUrj NksMs tkrs gSaA  

vkWVkseksckbYl (Automobiles)& fofo/k izdkj ds vkWVkseksckbZYl iznw"k.k 

ds lcls cM+s mn~xe gSA vkWVkseksckbyksa] jsy ds baftuksa] ok;q;kuksa] 

ty;kuksa bR;kfn esa bZa/ku ds #i esa iz;ksx gksus okys iSVªksy] Mhty] 

dks;ys] bR;kfn ds tyus ls mRiUu dkcZu eksuksDlkbM] lYQj 

MkbvkDlkbM] ukbVªkstu ijkDlkbM tks gkbMªksdkcZu ok;qe.My esa 

igqapdj ,d cM+h leL;k mRiUu dj nsrs gSaA  

 vusd xSlh; iznw"kd vkSj lw{e ,sjkslksy (fine aerosols) ok;qe.My 

ds Åijh Hkkx esa igqapdj lw;Z izdk'k ds cs/ku (penetration) vkSj 

vo'kks"k.k (abrorption) dks ewy #i ls izHkkfor djrs gSaA bu iznw"kdksa ds 

QyLo#i i`Foh dh lrg ij igqapus okyh lw;Z izdk'k dh ÅtkZ esa deh 

gks tkrh gS ftlls fo'o tyok;q ij 'khryu izHkko (cooling effect) 
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gksrk gSA blds vykok rsth ls gks jgs vkS|ksxhdj.k rFkk euq"; dks vU; 

fØ;kvksa ds QyLo#i ok;qe.My esa dkcZu MkbvkWDlkbM tSlh dqN vU; 

xSlsa igqaprh jgrh gSaa ftuds izHkko ls ml LFkku dk rkieku dqN 

vf/kd Hkh gks tkrk gSaA ^fo'o rkiu* (global warming) dh bl ifj?kVuk 

dks &xzhugkÅl izHkko* (green house effect) Hkh dgrs gSA ok;qe.My esa 

vR;Ur de ek=k easa ikbZ tkus okyh fuEu xSlksa dk Hkh xzhu gkÅl 

izHkko esa ;ksxnku gksrk gS] tSls ehFksu (methane), ukbVªl vkWDlkbM ;k 

ykfQx xSl] Dyksjks¶yksjksdkcZu (chloroflourocarbons) vkSj vkstksuA gky 

gh ds v/;;uksa ls Kkr gksrk gS fd ;fn fo'o ds ok;qe.My esa dkcZu 

MkbvkWDlkbM blh izdkj c<+rh jgh rks 2030 rd ok;qe.My ds LFkk;h 

rkieku esa 1-5 ls 4-5 fMxzh lh dh o`f) gks tk,xh] ftlds QyLo#i 

/kzqoksa ij teh cQZ fi?ky tk,xh vkSj leqnz ry esa 20 ls 140 lseh dh 

o`f) gksxhA blls leqnz rVksa ij ck<+ ds dkj.k vR;f/kd fouk'k gksxkA  

izkd`frd lalk/kuksa dk laj{k.k (Conservation of Natural Resources) 

 lalkj ds ikS/kksa os tUrqvksa dh 4 izfr'kr tkfr;k¡ ladVxzLr 

(endangered) le>h tkrh gSA  

Hkkjrh dh ouLifr& fdlh Hkh ns'k ds izkd`frd lalk/kuksa dk ,d Hkkx 

mldh izkd`frd ouLifr gS tks fuR;fnr euq"; ds dk;Z dykiksa ls 

izHkkfor gksrh jgrh gSaA  

ou ouLifr& rkiØe ds vk/kkj ij Hkkjr esssa pkj izdkj ds ou ik, 

tkrs gSaA ¼1½ m".k dfVcU/kh; ou (tropical forests), ns'k ds m".k eSnkuh 

{ks=ksa esa ik, tkrs gSaA mu {ks=ksa esa tgk¡ vf/kd o"kkZ gksrh gSa] ;g ou ?kus 

gksrs gSa] ijUrq lw[ks {ks=ksa esa ;g ou izk;% >kfM+;ksa ds #i esa ik, tkrs gSaA 

¼2½ ioZrh; miks".k ou (Montane subtropical forests), izk;% nf{k.kh Hkkjr 

ds ioZrh; {ks=ksa esa ik, tkrs gSa] tSls uhyfxjh egkcys'oj o iape<+h] 

ftudh Å¡pkbZ 3000 ls 5600 QhV rd gSaA nf{k.kh Hkkjr ds ,sls ouksa esa 
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Eugenia, Mangifera, Ficus, Piper, Gnetum rFkk Smilax tSls o`{k feyrs 

gSaA ¼3½ 'khrks".k ou (temperate forests), 5300 QhV ls vf/kd Å¡pkbZ ij 

eq[;r% fgeky; o uhyfxjh ioZrksa ij ik, tkrs gSaA fgeky; ioZr ij 

vksd (oaks) o dksfuQj (conifer), dk ckgqY; feyrk gS nf{k.k esa 

uhyfxjh ioZr ij 'kksyk (sholas) uked o`{k ik, tkrs gSaA ;g ioZr 

vf/kd l?ku gksrs gS vkSj o`{kksa dh 'kk[kkvksa ij ekl (mosses), vusd 

vkjksgh yrk,¡ (climbers) rFkk ,fiQkbM (epiphytes) Hkh ik, tkrs gSaA 

¼4½ ,yikbu ou (alipine forests) izk;% 11]000 QhV ls vf/kd Å¡pkbZ 

ij feyrs gSa] tgk¡ o`{kksa dh yEckbZ ioZrksa dh Å¡pkbZ ij feyrs gSa] tgk¡ 

o`{kksa dh yEckbZ ioZrksa dh Å¡pkbZ ds lkFk ?kVrh tkrh gSaA Sedum, 

Primula, Saxifraga  rFkk ykbdsu (lichens) tSls de yEckbZ ds ikS/ks gh 

;gk¡ vf/kd la[;k esa feyrs gSaA  

?kklLFky ouLifr (Grassland vegetation)  

 Hkkjr esa izkd`frd ?kklLFky cgqe de la[;k esa feyrs gSaA  

izkd`frd lalk/kuksa dk ãl o laj{k.k&,e leL;k  

¼1½ lalk/kuksa dk ãl (Depletion of resources)  

 izkd`frd lalk/kuksa esa lcls vf/kd xEHkhj leL;k ouksa ds fouk'k 

dh gSA gky esa fd, x, dqN v/;;uka ds vuqlkj lalkj ds ouksa dk 

{ks= o"kZ 1900 ls 1975 ds chp 700 djksM+ gSDVs;j ¼7000 fefy;u½ ls 

?kVdj 289 djksM+ gSDVs;j jg x;k gSA vkSj bu vuqekuksa ds vuqlkj o"kZ 

2000 esa ;g ?kVdj dsoy 237 djksM+ gSDVs;j jg tk,xkA gky ds 

losZ{k.kksa ds vuqlkj ou fouk'k dh nj izfr o"kZ c<+ jgh gSA vkSj izfr 

o"kZ 14 ls 20 djksM+ Hkwfe ou foghu gks tkrh gSA bu ouksa ds fouk'k dk 

vf/kdk'ak Hkkx ¼50 izfr'kr½ ,f'k;k esa gS] vkSj bldk eq[; dkj.k 

tula[;k dh o`f) gSA  

izkd`frd lalk/kuksa dk laj{k.k (Conservation of natural resoruces) & 

izkd`frd lalk/kuksa ds laj{k.k dh nks eq[; fof/k;k¡ gS& ¼1½ LoLFkkus 
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laj{k.k(in situ conservation) rFkk ¼2½ mRLFkkus laj{k.k (ex situ 

conservation)A  

 blh mís'; ls vusd {ks=ksa dks dkuwu }kk lqjf{kr {ks= (protected 

areas) ?kksf"kr dj fn;k tkrk gSA jk"Vªh; m|ku] lSadP;wjh] izkd`frd 

fjt+oZ (natural reserves), izkd`frd Lekjd (natural monuments) rFkk 

vusd vU; lqjf{kr LFky] blh izdkj ds laj{k.k ds mís'; ls cuk, 

tkrs gSA blh dkj.k ikyrw tUrqvksa ds fy, ;g fof/k mi;qZDr ugh ekuh 

tkrh gSA  

mRLFkkus laj{k.k (ex situ conservation)& laj{k.k dh bl fof/k esa 

izkd`frd lalk/kuksa dh muds vkokl ls gVkdj vU; LFkkuksa esa lqjf{kr 

j[kk tkrk gSA bl mís'; dh iwfrZ ds fy, vkuqoaf'kd lalk/ku dsUnz 

(genetic resource centres), tUrq m|ku Zoological parks), ouLifr 

m|ku (Botanical gardens) vkfn dh LFkkiuk dh tkrh gSA thu cSad 

(gene banks) dh fopkjk/kkjk Hkh blh mís'; dh ifjpk;d gS] ftlesa 

cht] oh;Z (semen), v.Ms (ova), dksf'kdk (cells), ijkx (pollen) vkfn 

dks lqjf{kr j[kus dh ifj;kstuk,¡ cukbZ tkrh gSaA  gekjs ns'k esa Hkh 

jk"Vªh; ikni vkuqoaf'kdh lalk/ku laLFkku (National Bureau of Plant 

Genetic Resources= NBPGR) dh LFkkiuk blh mís'; dh iwfrZ ds fy, 

dh xbZ gSaA  

ladVxzLr ikS/ks o tUrq&yky vkadM+ks dh iqLrd (Endangered Plants 

and Animals-Red Data Books)& lalkj ds ikS/kksa o tUrqvksa dh vusd 

tkfr;k¡] laj{k.k u feyus ds dkj.k Hkwrdky esa foyqIr gks pqdh gSaA vkSj 

vusd vU; tkfr;ksa dh la[;k ,slh rhoz xfr ls de gks jgh gS fd 

muds foyqIr gksus dh lEHkkouk cuh gqbZ gSA bl ladV dks jksdus ds 

fy, iks/kksa o tUrqvksa dh mu tkfr;ksa dh lwfp;k¡ rS;kj dh xbZ gS] 

ftudks ladVxzLr (endangered) tkfr;ksa dh laKk nh xbZ gSaA  
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ladVxzLr ikS/ks rFkk yky vkadM+ks dh iqLrd (Endangered Plants and 

Red Data Book)& mijksDr dks /;ku esa j[krs gq, ladVxzLr ikS/kksa dh 

lwph rS;kj djus ds fy, Hkkjrh; ouLifr losZ{k.k foHkkx (Botanical 

Survey of India=BSI) us ,d ;kstuk cukbZ gS] ftlds vUrxZr ns'k ds 

3@5 Hkkx dk losZ{k.k ikS/kksa dh tkfr;ksa ds fy, fd;k tk pqdk gS vkSj 

'ks"k 2@5 Hkkx dk losZ{k.k o"kZ 1998 rd lekIr djus dk y{; 

fu/kkZfjr fd;k x;k gSA o"kZ 2000 A.D. rd Hkkjr ds ouLifr tkr 

(flora) dk izdk'ku 24 [k.Mksa (volumes) esa gksus dh vk'kk gSA ,slk 

vuqeku gS fd fo'o esa ikS/kksa dh yxHkx 2]5000 tkfr;ksa esa ls yxHkx 

15]000 Hkkjr esa ikbZ tkrh gSA   

 Hkkjrh; ljdkj ds ikfjfLFkfrdh foHkkx (Department of 

Enviornment=D.O.En.) us bl lEcU/k esa ladVxzLr tkfr;ksa dh lwph 

,d iqLrd esa izdkf'kr dh gS ftls Red Data Book dh la{kk nh xbZ gS 

bl iqLrd ds nks [k.M (Volumes I, II),  o"kZ 1987&88 o o"kZ 1988&89 

esa izdkf'kr gks pqds gSa] ftuesa ladVxzLr tkfr;ksa dh Øe'k% 235 o 200 

tkfr;ksa ds uke lwfpc) fd;s x;s gSaA  blh izdkj dh Red Data Book,  

vUrjk"Vªh; laxBuksa ¼tSls IUCN= International Unio for Conservation of 

Nature and Natural Resorces) }kjk Hkh izdkf'kr gqbZ gSaA  

vUrjkZ"Vªh; izd`fr o izkd`frd lalk/ku laj{k.k laxBu (International 

Union for Conservation of Nature and Natural Resources=ICUN)& 

izd`fr o izkd`frd lalk/kuksa ds laj{k.k gsrq vusd jk"Vªh; o vUrjk"Vªh; 

laxBuksa o lfefr;ksa dk xBu fd;k x;k gS] ftuesa ls lokZf/kd 

egRoiw.kZ IUCN gS] ftldk xBu o"kZ 1948 esa gqvk FkkA  

jk"Vªh; m|ku o i'kq fogkj (National Parks and Sanctuaries)& oU; 

thou (world life) ds LoLFkkus laj{k.k (in situ conservation) gsrq vusd 
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ifj;kstuk,¡ cukbZ xbZ gSa] ftuds vUrxZr lqjf{kr {ks=ksa dh ?kks"k.kk Hkh 

dh xbZ gSaA o"kZ 1989 esa Hkkjro"kZ esa 67 jk"Vªh; m|ku o 394 i'kq fcgkj 

Fks tks 1]41]298 oxZ fdeh esa QSyh gSa vkSj leLr HkkSxksfyd {ks= dk 4 

izfr'kr cukrh gSaA jk"Vªh; m|kuksa o i'kq fogkjksa esa eq[; y{k.k o muds 

chp ik, tkus okyh fHkUurkvksaA  

jk"Vªh; m|ku (National Parks)&jk"Vªh; m|ku ekuo ds fy, euksjatu 

iznku djus rFkk izkd`frd lUrqyu cuk, j[kus ds fy, ,d egRoiw.kZ 

lalk/ku gSA  

 ns'k dk igyk jk"Vªh; m|ku 1936 esa ÞgSyh us'kuy ikdZß ds uke 

ls LFkkfir gqvk] tks vc Þfte dkcsZV us'kuy ikdZß ds uke ls ikSM+h 

uSuhrky esa 521 oxZ fdeh {ks= esa fLFkr gSA ftluesa ls 338 oxZ fdeh 

'Core' {ks= vkSj 'ks"k 'buffer zone' gSA Core {ks= dk iz;ksx ekuo }kjk 

ugha fd;k tk ldrk] ijUrq 'buffer zone' esa laj{k.k dks /;ku esaa j[kdj 

[ksrh vkfn dh tk ldrh gSA blh izdkj 1980 esa  Þiq"ikorh us'kuy 

ikdZß o 1986 esa Þjktk th us'kuy ikdZß dh LFkkiuk gqbZA jk"Vªh; 

m|kuksa dh la[;k vc 66 rd gks xbZ gSaA  

i'kq fogkj (Sanctuaries)& i'kq fogkj og izkd`frd i;kZoj.kh; {ks= gSa 

tks ljdkj }kjk fu/kkZfjr o laxfBr fd, x, gSaA bu {ks=ksa esa tkuojksa 

dks idM+us ;k ekjus rFkk f'kdkj djus ij izfrcU/k jgrk gS vkSj 

fouk'kdkjh vuqefr dh ;g xfrfof/k;k¡ oftZr jgrh gSaA jk"Vªh; m|kuksa 

o i'kq fogkjksa ds y{k.k o vUrj dks lkj.kh 8-6 esa lwfpc) fd;k x;k 

gSA i'kq fogkjksa dh LFkkiuk Hkh 1934 esa oS/kkfud O;oLFkk }kjk jk"Vªh; 

m|kuksa ds lkFk dh xbZ FkhA  


