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¬˝SÃÊflŸÊ

& la;kstd ,oa ys[kdx.k

i;kZoj.k f'k{kk dk egRo çkphy dky ls gh jgk gS rFkk ml le; ls gh euq"; blds 
laj{k.k ds fy, ltx jgk gSA ysfdu vk/kqfud dky esa euq"; dh vko';drkvksa esa o`f) gksrh 
xbZ rFkk vkS|ksxhdj.k] 'kgjhdj.k o oS'ohdj.k ds pyrs i;kZoj.k dk vR;Ur uqdlku gqvk gSA 
blds nq"ifj.kke Hkh gekjs lkeus HkwdEi] vfro`f"V] ck<+] lqukeh] vO;ofLFkr _rq pØ ds :i esa 
vk jgs gSaA i;kZoj.k dh leL;kvksa ds lEcU/k esa tuekul dks tkx`r djuk vR;Ur vko';d 
gSA çR;sd O;fä viuk nkf;Ro le>s rks gh i;kZoj.k laj{k.k dh psruk tuekul esa tkx`r dh 
tk ldrh gSA

blh lUnHkZ esa ek/;fed f'k{kk cksMZ ds uohu ikB~;Øekuqlkj ;g iqLrd fy[kh x;h 
gSA bl ikB~;iqLrd dh lQyrk ,oa mikns;rk f'k{kdksa rFkk Nk=ksa dh ikB~;Øe ds çfr fu"Bk 
,oa çfrc)rk ij fuHkZj djsxhA blds fy, bl ikB~; lkexzh dk f'k{kd ,oa fo|kfFkZ;ksa dks 
lgtrkiwoZd miyCèk gksuk vko';d gSA

rnuqlkj d{kk 11 ds fo|kfFkZ;ksa ds fy, i;kZoj.k f'k{kk v/;;u dh iqLrd çLrqr gSA 
d{kk 11 dh iqLrd esa fo|kfFkZ;ksa ds fy, Lrjh;] çklafxd] jkspd] lgt o ljy lkexzh 
lfEefyr djus dk ç;kl fd;k x;k gSA vk'kk gS fd bl ikB~;iqLrd ds ek/;e ls orZeku 
ifjos'k esa i;kZoj.k foKku ds fofHkUu vk;keksa dks le>us esa lgk;rk feysxhA

iqLrd ds bl laLdj.k esa tks Hkh =qfV;k¡ vFkok dfe;k¡ gksxh] bl lEcU/k esa f'k{kdx.k 
,oa fo|kFkhZx.k vius vewY; lq>koksa ls voxr djk;saxsA 
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(1)

bdkbZ & 1
i`Foh ra= rFkk ikfjfLFkfrdh; dkjd

(Earth System and Ecological Factors)

 

gekjk czãk.M lw;Z] fofHkUu xzgksa] i`Foh] pUæek rFkk yk[kksa 
rkjksa ls feydj cuk gSA bu rkjksa esa lw;Z Hkh ,d rkjk gS tks i`Foh 
ds lcls utnhd fLFkr gSA ;g i`Foh ls 1-5 djksM+ fd-eh- dh 
nwjh ij fLFkr gSA lw;Z ds pkjksa vksj ?ksjs esa vla[; {kqæxzg 
(Asteroid) rFkk /kwedsrq (Comets) ik;s tkrs gSaA lw;Z vkSj mlds 
ifjokj dks lkSje.My dgrs gSaA lkSje.My esa lw;Z e/; esa gksrk gS 
rFkk mlds pkjksa vksj fofHkUu xzg pDdj yxkrs jgrs gSa ¼fp= 1-
1½A iwoZ esa lkSje.My ds ukS xzg ekus tkrs FksA cq/k (Mercury),  
'kqØ (Venus), eaxy (Mars), c`gLifr (Jupiter), 'kfu (Saturn), 

v:.k (Uranus), o:.k (Neptune), i`Foh (Earth), ;e (Pluto) 

ijUrq vk/kqfud oSKkfud ekU;rkuqlkj IywVks dks xzg dk ntkZ 
ugha fn;k x;k gSA vr% orZeku esa lw;Z ds dqy vkB xzg gSaA

ifjp;
lkSj ra= (Solar System) lkSje.My esa ik;s tkus okys 8 xzgksa dk fooj.k fuEu çdkj 

gS &

1- cq/k (Mercury) – lw;Z ds lcls utnhd xzg gSA bldk tks 
Hkkx lw;Z ds lkeus vkrk gS mldk rkieku 427° lsfYl;l 
gksrk gSA ;gk¡ ok;qe.My ugha ik;k tkrk gSA

2- 'kqØ (Venus) – ;g i`Foh ds lcls utnhd xzg gS tks i`Foh 
ls 40 yk[k fdeh nwj gSA ;g vR;Ur xeZ xzg gS ftldk 
rkiØe 480° C gSA blds ok;qe.My esa 96% CO , SO  2 2

,oa CO tSlh xSlsa ikbZ tkrh gSaA

3- i`Foh (Earth) – ;g lkSje.My dk ,d ,slk xzg gS tgk¡ ij 
tho tUrq] ikS/ksa vkfn ik;s tkrs gSa D;ksafd i`Foh ij gh ty 
o ok;q dh mifLFkfr gS tks thou ds fy, vko';d gSA 
i`Foh lw;Z ds pkjksa vksj yV~Vw dh rjg viuh èkqjh ij ?kwerh 

fp= 1-1% lw;Z ,oa mldh ifjØek djrs xzg



(2)

jgrh gS ftlls 24 ?k.Vs dk fnu o jkr dk pØ curk gSA 
i`Foh viuh /kqjh ij pDdj yxkus ds lkFk&lkFk lw;Z ds 
pkjksa vksj Hkh pDdj yxkrh gS ftlesa 365¼ fnu yxrs gSaA

i`Foh ds pkjksa vksj pUæek pDdj yxkrk gS rFkk pUæek dks 
,d pDdj iwjk djus esa 27-33 fnu yxrs gSaA pUæek ij 
ty gok ,oa thou ugha ik;k tkrk gSA

4- eaxy (Mars) – ;g Hkh i`Foh ds utnhd dk xzg gSA bls 
yky xzg Hkh dgrs gSaA blesa 85% CO ,oa yky /kwy gSA ;g 
vU; xzgksa dh rqyuk esa B.Mk xzg gS ysfdu vHkh Hkh bl ij 
thou dh mifLFkfr ds ckjs esa iw.kZr% ekU;rk ugha gSA

5- c`gLifr (Jupiter) – ;g lkSje.My dk lcls cM+k xzg gS 
rFkk bls veksfu;k ds cknyksa dk xksyk Hkh dgrs gSa tks 
vR;Ur rsth ls ?kwerk jgrk gSA bldh lrg Hkh Bksl ugha 
gSA

6- 'kfu (Saturn) – blesa eq[;r% gkbMªkstu ,oa ghfy;e xSl 
ikbZ tkrh gSA blesa 90% ukbVªkstu Hkh gksrh gSA bldk 
rkieku 187° ls jgrk gSA blds pkjksa vksj ,d ?ksjk ik;k 
tkrk gSA bl ij gkbMªkstu lk;ukbM tSlh fo"kSyh xSl 
ikbZ tkrh gSA

7- v:.k (Uranus) – ;g cgqr gh B.Mk xzg gSA lw;Z ls nwjh ds 
n`f"V ls lkrosa LFkku ij gSA ;g o:.k ds lkFk lkSje.My 
dk lcls ckgjh xzg gSA bldh ?kw.kZu /kwjh lcls vf/kd 
>qdh gqbZ gSA

8- o:.k (Neptune) – i`Foh ds eqdkcys cgqr gh NksVk] B.Mk 
xzg gSA bl ij vR;kf/kd va/kdkj jgrk gSA bldh lrg 
teh gqbZ ehFksu ls <dh jgrh gSA lkSje.My dk vafre xzg 
gS rFkk lw;Z ls lcls nwj fLFkr gSA

i`Foh dh mRifÙk ds fo"k; esa le;&le; fofHkUu oSKkfudksa 
us vyx&vyx fl)kUr çLrqr fd;s mlesa lcls vf/kd ekU;rk 
fcx cSax ds fl)kUr dks feyh gSA bl fl)kUr ds vuqlkj lEiw.kZ 
czãk.M dk mn~Hko ,d fo'kky foLQksV ls gqvk ftlds dkj.k 
/kwy feêh ,oa xSl ?k"kZ.k ds dkj.k xksy&xksy ?kweus yxs blds 
QyLo:i dsUæh; LFkku vR;f/kd xeZ gks x;k mlls lw;Z dh 
mRifÙk gqbZ] lkFk gh bl /kwy vkSj xSl ds xksys ds fdukjksa ls /kwy 
ds cM+s&cM+s VqdM+s VwV dj fxjs blls xsan ds vkdkj ds fofHkUu 
xzgksa dk fuekZ.k gqvkA

11 yxHkx 4.5 × 10 o"kZ igys i`Foh ,d foLQksV ds lkFk 
vyx gqbZ tks fd vR;f/kd xeZ lQsn jax ds xSl vkSj /kwy ds 
lewg ds :i esa FkhA dkQh le; chrus ds i'pkr~ /kwy vkSj xSl 
ds la?kfur gksus ls ;g pêku esa cny xbZA mlds yk[kksa o"kksZa ds 

i`Foh dk mn~xe (Origin of Earth)

ckn i`Foh ds ckgjh lrg rks B.Mh gks xbZ ysfdu mldk Hkhrjh 
fgLlk vc Hkh cgqr xeZ gSA i`Foh ds B.Mh gksus ls mldh ckgjh 
ijr l[r gks xbZ vkSj Hkwfe esa ifjofrZr gqbZ rFkk la?kfur ty 
ok"i ls ty cuk ftlls xM~<s Hkjs vkSj leqæksa dk fuekZ.k gqvkA

 

i`Foh dh vkUrfjd lajpuk esa rhu eq[; ijrsa ik;h tkrh 
gSa ¼fp= 1-2½ &

1- iVy ;k iiZVh (Sial) – ;g lcls ckgjh ijr gS tks 
yxHkx 100 fd-eh- eksVh gSA iVy dh Åijh ijr 
volknh (Sedimentry) inkFkksZa ls cuh gS ftlds uhps 
vkXus; o dk;kUrfjr pêkusa gSaA rFkk iVy dh fupyh 
ijr cslkYVh o vYVªk cslkYVh pêkuksa ls cuh gSA 
egk}hiksa dk fuekZ.k flfydk o ,Y;qfefu;e ls gqvk gS 
ftls L;ky (Si + Al) dgrs gSaA tcfd egklkxjksa dk 
fuekZ.k flfydk o eSXuhf'k;e ls gqvk gSA bls L;ke (Si 

+ Mg) dgrs gSaA iVy i`Foh ds dqy vk;ru dh ek= 
0.5% gSA

2- çkokj (Mantle) – ;g i`Foh dh lrg ls 100&2900 fd-
eh- ds e/; fLFkr gSA esaVy ds ckgjh ijr va'kr L;kfed 
gS rFkk IykfLVd lagfr dh rjg O;ogkj djrh gSA bl 
ijr esa flfydu (Si), eSXuhf'k;e (Mg), vk;ju (Fe) 

dk Hkkjh feJ.k rFkk fudsy (Ni) ik;s tkrs gSaA ;g ijr 
i`Foh ds dqy vk;ru dh 16% gSA

3- dsUæd ;k dksj (Core) – ;g i`Foh dh lcls Hkhrjh ijr 

i`Foh dh lajpuk (Structure of Earth)

fp= 1-2% i`Foh dh vkUrfjd lajpuk 



(3)

gS tks 2900&6400 fd-eh- dh xgjkbZ esa fLFkr gSA ;g i`Foh 
ds dqy vk;ru dk 83% gSA bl ijr esa mPp ?kuRo ds 
Hkkjh /kkrq o flfydsV dk feJ.k ik;k tkrk gSA ;g eq[;r% 
fudsy (Ni) o vk;ju (Fe) ls cuh gSA ;g Hkkx xeZ ,oa 
rjy gSA ;gk¡ dk rkieku 5000°C ds vklikl gSA  

i`Foh ij ok;qe.My dh mRifÙk dc vkSj dSls gqbZ] ;g ç'u 
mruk gh tfVy gS ftruk fd Lo;a i`Foh dh mRifÙkA 
tyok;q'kkL=h fØpQhYM ds vuqlkj vkt ls yxHkx 50 djksM+ 
o"kZ iwoZ ¼dSfEcz;u ;qx½ ok;qe.My vfLrRo eas vk;k gksxkA

oSKkfudksa ds vuqlkj loZçFke ghyh;e rFkk gkbMªkstu 
tSlh vR;f/kd gYdh xSlsa i`Foh ls vyx gqbZ gksxh ftuls 
çkFkfed ok;qe.My dk fuekZ.k gqvk gksxkA orZeku esa ;g 
çekf.kr gS fd ;s nksuksa xSlsa ok;qe.My esa vR;f/kd Å¡pkbZ ij 
ik;h tkrh gSA dkykUrj esa çkFkfed ok;qe.My esa fujUrj 
fodkl o ifjorZu gksrs jgs rFkk LFkye.My o tye.My dk 

12fodkl gksrk x;kA i`Foh dk Hkkj 6.6 × 10  Vu gS rFkk lEiw.kZ 
15ok;qe.My dk Hkkj 5.6 × 10  Vu gSA ok;qe.My dk 99% Hkkx 

i`Foh ds 30 fd-eh- dh Å¡pkbZ rd dsfUær gSA i`Foh ds 
xq#Rokd"kZ.k cy ds dkj.k ok;qe.My blls ca/kk gqvk gSA 
ok;qe.My dh Åijh Lrj dh lhek 10000 fd-eh- ls çkjEHk gksrh 
gSA mixzgksa ls çkIr vk/kqfud tkudkjh ds vuqlkj 100 fd-eh ds 
ckn gYdh xSlas vyx gks tkrh gSA i`Foh ls 100&200 fd-eh dh 
Å¡pkbZ ij ukbVªkstu ijr gS] mlds ckn i`Foh ls 200&1100 fd-
eh- rd vkWDlhtu dh ijr rFkk 1100&3500 fd-eh- rd 
ghyh;e dh ijr gS mlds Åij gkbMªkstu dh ijr gS ftlds 
QSyko dh Åijh lhek Li"Vr% tkudkjh esa ugha gSA

ok;qe.My i`Foh ij vkus okyh gkfudkjd fofdj.kksa ls j{kk 
djrk gSA bl çdkj ;g xzhu gkml çHkko dh rjg dk;Z djrk gS 
lkFk gh ok;qe.My easa çfrjks/kkRed 'kfDr gksus ds dkj.k varfj{k 
ls vkus okys vkdk'kh; mYdk fi.M i`Foh ij igqapus ls igys gh 
u"V gks tkrs gSaA

,slk ekuk tkrk gS fd dksbZ 15&20 [kjc o"kZ iwoZ czãk.M dh 
mRifÙk gqbZ rFkk 4-5 [kjc o"kZ iwoZ i`Foh dk fuekZ.k gqvk gksxkA 
ysfdu ml le; i`Foh ij thou laHko ugha FkkA ok;qe.My esa 
çkjEHk esa ehFksu] veksfu;k] gkbMªkstu] dkcZuMkbvkWDlkbM xSlsa 
FkhA tyh; ok"i Hkh ok;qe.My esa çpqj ek=k esa mifLFkr Fkk 
ysfdu eqDr vkWDlhtu u gksus ds dkj.k thou dh dksbZ dYiuk 

i`Foh ds ok;qe.My dk fodkl 

(Evplution of Atmosphere on Earth)

i`Foh ij thou dh mRifÙk

(Origin of Life on Earth)

ugha dh tk ldrh FkhA

tSls&tSls i`Foh B.Mh gksrh x;h] tyok;q esa la?kuu dh 
fØ;k gksus ls og ty esa ifjofrZr gqbZ] blls o"kkZ gksdj 
tyk'k;ksa dk fuekZ.k gqvk vkSj ikuh esa thou ds v.kq mRiUu gq,A 
buls gh vkxs pydj thok.kqvksa dk fodkl gqvkA ;s thok.kq gh 
lcls vkfne o lcls ljy tho FksA thok'eh; çek.kksa ds vk/kkj 
ij thok.kqvksa dh mRifÙk 3-5 vjc o"kZ iwoZ ekuh x;h gSA 
dkykUrj esa ¼yxHkx 2 vjc o"kZ iwoZ½ fofHkUu çdkj ds thok.kqvksa 
esa ls fdlh ,d esa DyksjksfQy uked o.kZd dk fodkl gqvk vkSj 
;s DyksjksfQy ;qDr thok.kq ty o dkcZuMkbvkWDlkbM dk 
mi;ksx dj çdk'k la'ys"k.k dh fØ;k }kjk vkWDlhtu NksM+rs 
FksA bl çdkj vkWDlhtu ok;qe.My esa ,df=r gksuk 'kq: gqbZ] 
vkSj ,d le; ij bldh ek=k ok;qe.My esa 21% gks x;hA

le; chrus ds lkFk thok.kqvksa ls çksfVLV ¼çthu½ fodflr 
gq,A thok.kq o çksfVLV nksuksa ,d dksf'kdh; tho gS mlds ckn 
cgqdksf'kdh; QQwanksa dk mn~Hko gqvkA rFkk ckn esa ikS/ks o tUrqvksa 
dk fodkl gqvk ¼fp= 1-3½A orZeku esa tho/kkfj;ksa esa ik¡p txr 
lfEefyr gS & eksusjk] çksfVLVk] QQwan] IykaVh vkSj ,uhesfy;kA

 

ok;qe.My esa fofHkUu çdkj dh xSlksa ds lkFk tyok"i ,oa 
/kwy ds d.k ik;s tkrs gSaA ok;qe.My ds fupys fgLls esa Hkkjh xSals 
ik;h tkrh gS tSls dkcZu] vkWDlhtu] ukbVªkstu] gkbMªkstu rFkk 
;s lfØ; xSlsa gSA tcfd vf/kd Å¡pkbZ ij fuf"Ø; xSlsa ik;h 
tkrh gS tSls ghfy;e] fu;kWu] fØIVkWu vkfnA

mijksDr xSlksa esa ukbVªkstu o vkWDlhtu feydj 
ok;qe.My dk (99%) Hkkx cukrh gSA ukbVªkstu xSls lokZf/kd 
ek=k esa (78%) esa ik;h tkus okyh xSl gS ¼rkfydk 1-1½A ogh 
vkWDlhtu (21% ek=k) çk.k ok;q dgykrh gS blds fcuk thou 
lEHko ugha gSA dkcZuMkbvkWDlkbM ;|fi vR;Ur de ek=k 
(0.03%) esa miyCèk gS rFkkfi ;g ok;qe.My ds fy, vko';d 
gSA ;g rki dk vo'kks"k.k dj ok;qe.My dh ijrksa dks xeZ j[krh 
gSA

rkfydk 1-1 % ok;qe.My esa xSlksa dk çfr'kr la?kVu

xSl çrhd çfr'kr vk;ru

ukbVªkstu N 78.0882

vkWDlhtu O 20.9492

vkxZu Ar 0.93

dkcZuMkbvkWDlkbM CO 0.032

fu;kWu Ne 0.0018

ok;qe.My dk la?kVu

(Composition of Atmosphere)
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vkstksu O 0.000063

gkbMªkstu H 0.00005

ghyh;e He 0.0005

fØIVkWu Kr vKkr

tsukWu Xe vKkr

feFksu CH vKkr4

vkstksu ,d lfØ; xSl gS tks ok;qe.My esa vYi ek=k esa 
cgqr Å¡pkbZ ij ik;h tkrh gSA ;g lw;Z ls vkus okyh ijkcSaxuh 
fofdj.kksa dks lks[k ysrh gS rFkk i`Foh ij ugha igqapus nsrh gS] bl 
çdkj ;g ijkcSaxuh fdj.kksa ls gekjh j{kk djrh gSA orZeku esa 
Dyksjks¶yksjksdkcZu tSlh gkfudkjd xSlksa ds vR;fèkd foltZu 
ls bl vkstksu ijr dks uqdlku igqapk gS ftlls ijkcSaxuh 
fofdj.kksa ls gksus okys jksxksa dk [krjk c<+ x;k gSA

tyok"i & rkieku vkSj vkæZrk esa ifjorZu ds dkj.k 
ok;qe.My esa tyok"i dh ek=k esa ifjorZu gksrk jgrk gSA      
/kzqoh; {ks=ksa ds ikl tyok"i de tcfd fo"kqorh; {ks=ksa ds ikl 
lokZf/kd ek=k esa tyok"i ik;h tkrh gSA ;g tyok"i lkSj 
fofdj.kksa dks lks[k ysrh gS vkSj /kjkry ds rkieku dks le cuk;s 
j[krh gSA bl çdkj tyok"i ekSle vkSj tyok;q ds n`f"Vdks.k 
ls egRoiw.kZ gSA

/kwy d.k & ok;qe.My esa xSl vkSj tyok"i ds vfrfjDr 
ftrus Hkh Bksl d.k ik;s tkrs gSa os /kwy d.k gh gSA ;s ok;qe.My 

dh fupyh ijrksa esa rSjrs jgrs gSaA ;s /kwy d.k fofdj.kksa ds dqN 
Hkkx dks lks[krs gS rFkk mudk çdh.kZu o ijkorZu djrs gSA bl 
çdkj buds }kjk m"kkdky ,oa xks/kwfy dh vof/k o rhozrk 
fu/kkZfjr gksrh gSA lka; /kwy d.kksa ds p;ukRed çdh.kZu ds 
dkj.k vkdk'k uhyk rFkk lw;ksZn; o lw;kZLr ds le; vkdk'k 
yky fn[kkbZ nsrk gSA 'kq"d çns'kksa ds ok;qe.My esa vkæZ çns'kksa 
dh rqyuk esa vf/kd /kwy d.k ik;s tkrs gSaA

 

;g foKku dh og uohu 'kk[kk gS tks thoksa rFkk mlds 
i;kZoj.k ds lkFk vUr%fØ;kvksa dk vè;;u djrh gSA bdksykWth 
(Ecology) 'kCn loZçFke jkbVj }kjk dke esa fy;k x;kA ;g 
nks xzhd 'kCnksa ls feydj cuk gS igyk vksbdkst (Oikos) 
ftldk vFkZ gS ?kj ;k vkokl rFkk nwljk yksxkst (Logos) 
ftldk vFkZ gS vè;;u (The study of)] vFkkZr vkokl dk 
vè;;uA ysfdu jkbVj us bls ifjHkkf"kr ugha fd;kA gsdy 
(1869) us bls loZçFke thfor thoksa rFkk i;kZoj.k ds eè; 
vkilh lEcUèk ds }kjk ifjHkkf"kr fd;kA

vksMe (Odum, 1969) us bls ikfjfLFkfrdh ra= dh 
lajpuk ,oa dk;Z ds vè;;u ds :i esa ifjHkkf"kr fd;kA 
vkèkqfud vFkksZa esa ikfjfLFkfrdh dks fofHkUu tSfod LisDVªeksa esa 
oxhZÑr dj vè;;u fd;k tkrk gS] tSfod Lrjksa esa ls dqN çeq[k 
fuEu gS& ikfjfLFkfrd ra=] leqnk;] lef"V] tho] dksf'kdk ,oa 
thu ¼fp= 1-4½A bUgsa tSfod LisDVªe ds fofHkUu Lrjksa ds :i esa 
fy;k tkrk gSA tSfod LisDVªe ds çR;sd Lrj dh i;kZoj.k ds 
lkFk viuh O;fDrxr vUr%fØ;k gksrh gSA

1- LoikfjfLFkfrdh (Autecology) – ;g fdlh tkfr 
fof'k"V dk mlds i;kZoj.k ds lEcUèk esa vè;;u gSA blesa ml 
tkfr ds HkkSxksfyd forj.k] cká vkdkfjdh] thou pØ ,oa 
i;kZoj.kh; dkjdksa ls mldh vU;ksU;fØ;k dk vè;;u fd;k 
tkrk gSA

2- leqnk; ikfjfLFkfrdh (Synecology) – blls fdlh 
lEiw.kZ ikni leqnk; dh i;kZoj.k ls vU;ksU; fØ;k dk vè;;u 
fd;k tkrk gSA vr% fdlh leqnk; ds tUe] o`f) vkfn ds 
vè;;u dks leqnk; ikfjfLFkfrdh dgk tkrk gSA

3- vkokl ikfjfLFkfrdh (Habitat ecology) – ;g fdlh 
tho dk mlds vkokl  ds lanHkZ esa vè;;u dk foKku gSA ikSèks 
viuh 'kkjhfjd lajpuk] vuqdwyu vkfn vius vkokl ds vuq:i 
ifjofrZr dj ysrs gSa] mnkgj.kkFkZ e#LFkyh; ikniksa ds vkoklh; 
y{k.k tyh; ikniksa ls vyx gksrs gSaA

ikfjfLFkfrdh ifjp; (Introduction to Ecology)

ikfjfLFkfrdh dh 'kk[kk,a 

(Branches of Ecology)

fp= 1-3 % i`Foh ij thou dk fodkl
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4- thu ikfjfLFkfrdh (Gene ecology) – vkuqoaf'kdh ds 
lUnHkZ esa tc ikfjfLFkfrdh dk vè;;u fd;k tkrk gS rks ;g 
thu ikfjfLFkfrdh 'kk[kk ds vUrxZr vkrk gSA ikfjfLFkfrdh bu 
'kk[kkvksa dks dbZ mi'kk[kkvksa esa ckaVk x;k gS ¼fp= 1-5½A

ekuo dh rhoz fodkl djus dh ço`fÙk us i;kZoj.k dks dbZa 
uqdlku igqapk, gSa ftlds Hk;kog ifj.kke gesa vkus okys le; esa 
Hkqxrus iM+sxsa] bl gsrq lnSo rS;kj jguk pkfg,A fLFkfr ij 
fu;U=.k gsrq gesa i;kZoj.k o ikfjfLFkfrdh dk iw.kZ ;k
vk/kkjHkwr Kku gksuk vko';d gSA ikfjfLFkfrdh bruk ljy 
fo"k; gS fd bldk vè;;u dksbZ lkèkkj.k O;fDr Hkh dj ldrk 

ikfjfLFkfrdh foKku ds {ks= ,oa mís';
(Scope and Aims of Ecology)

gSA

ikfjfLFkfrdh esa i;kZoj.k esa iSnk gks jgs vlUrqyu dk Kku 
djok;k tkrk gS lkFk gh bl vlUrqyu dks dSls lUrqfyr fd;k 
tk ldrk gS bl gsrq i;kZIr lq>ko Hkh fn, tkrs gSaA vR;fèkd 
ekuo gLr{ksi ds dkj.k ikfjfLFkfrdh esa mRiUu vkinkvksa dh 
oLrqfLFkfr dk Kku Hkh blh fo"k; dk fgLlk gSA bu vkinkvksa ls 
cpko rHkh gks ik,xk tc tulkèkkj.k dks okLrfod fLFkfr ds 
ckjs esa tkudkjh gksxh o cpko ds mik; mUgsa crk, tk,xsaA vr% 
i;kZoj.k ls fe=rk ds lkFk ekuoh; fodkl gsrq ikfjfLFkfrdh 
foKku dks tulkèkkj.k rd igqapkuk egRoiw.kZ gSA orZeku esa 
ekuo fuEu i;kZoj.kh; pqukSfr;ksa dk lkeuk dj jgk gS&

1- çkÑfrd lalkèkuksa dh deh]

2- e`nk çnw"k.k o moZjrk esa deh]

3- ty] ok;q ,oa èofu çnw"k.k]

4- ekuo dh vU; lalkèkuksa ij fuHkZjrk]

5- c<+rh vkcknh] ?kVrs lalkèku]

6- e`nk vijnu] ,oa

7- çkÑfrd vkink,a vkfnA

bu ifjfLFkfr;ksa esa ekuo thou dks LoLF; ,oa lqjf{kr ns[k 
ikuk eqf'dy tku iM+rk gS] ysfdu bl gsrq dbZ ç;kl fd, tk 
jgs gSa& tSls fo'oO;kih dk;ZØe ^vUrjkZ"Vªh; tho foKku 

fp= 1-5 % ikfjfLFkfrdh foKku dh fofHkUu 'kk[kk,a

fp= 1-4 % ikfjfLFkfrdh ra= ds fofHkUu Lrj
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dk;ZØe* (International Biological Programme) pyk;k tk 
jgk gS ftldk mís'; ^mRiknu dk tSfod vk/kj vkSj ekuo 
dY;k.k* (Biological Basis of Productivity and Human 

Welfare) gSA bl dk;ZØe ds vUrxZr fofHkUu ikfjfLFkfrdh 
egRo ds {ks=ksa esa ikfjfLFkfrdh foK fu;qDr fd, x, gSa tks ml 
{ks= fo'ks"k ds lalkèkuksa dk vè;;u dj mudh lqjf{kr 
mRikndrk gsrq mi;ksxh lq>ko {ks= ds tulkèkkj.k dks nsrs gSaA 
bl dk;ZØe ds vykok ^ekuo ,oa tSo e.My* (Man and 

Biosphere; MAB) dk;ZØe Hkh çkjEHk fd;k x;k gSA

i;kZoj.k esa O;kIr dbZ dkjd thoksa dks ijks{k ;k vijks{k 
:i ls çHkkfor djrs gSa rFkk thoksa ds }kjk Lo;a Hkh çHkkfor gksrs 
gSaA ;s leLr dkjd i;kZoj.kh; dkjd dgykrs gSaA

thoksa dks çHkkfor djus okys ;s dkjd tSfod (Biotic) ;k 
vtSfod (Abiotic) gks ldrs gSaA tSfod o vtSfod çdkj ds 
fofHkUu dkjd lexz :i ls thoksa dks çHkkfor djrs gSaA vr% 
fdlh {ks= fo'ks"k esa ikbZ tkus okyh ouLifr ij dqN vkèkkjHkwr 
dkjdksa dk leku :i ls çHkko ik;k tkrk gSA Qyr% bu 
ouLifr;ksa esa dqN lekurk,a Hkh ns[kus dks feyrh gSA ml {ks= 
fo'ks"k dh bu i;kZoj.k n'kkvksa dks {ks= dh i;kZoj.kh; tfVyrk,a 
dgrs gSaA bu dkjdksa ds oxhZdj.k esa tSfod o vtSfod dkjdksa 
ds vfrfjDr bUgsa fuEu nks oxksZa esa ckaV dj Hkh vè;;u fd;k 
tkrk gS& 

1- çR;{k dkjd (Direct factor) & buesa çdk'k] rki] vkæZrk] 
e`nk&ok;q] e`nk ty] iks"kd rRo vkfn vkrs gSaA

2- vçR;{k dkjd (Indirect factor) & blesa Hkwfe dh cukoV] 
áwel] ÅapkbZ] ok;q rFkk <ky vkfn vkrs gSaA

vfèkdka'k ikfjfLFkfrdhfoKksa us bu dkjdksa dks çeq[k pkj 
oxksZa esa ckaVk gS&

1- tyok;oh; dkjd (Climatic factors)

(i) çdk'k (ii) ok;qe.Myh; rkieku

(iii) o"kkZ (iv) ok;q dh vkæZrk

(v) ok;qe.Myh; xSlsa

2- LFkyh; ;k Hkw&vkÑfrd dkjd (Topographic or 

physiographic factors) – ;s dkjd i`Foh ds HkkSfrd 
Hkwxksy ls lEcfUèkr gSa tSls &

(i) ÅapkbZ

(ii) ioZr  Ük`a[kykvksa o ?kkfV;ksa dh fn'kk

i;kZoj.kh; dkjd
(Environmental Factors)

(iii) <kyksa dk [kqykiu vkSj rhozrkA

3- e`nh; dkjd (Edaphic factors)

4- tSfod dkjd (Biotic factors)

ftl çdkj ;s i;kZoj.kh; dkjd thoksa dks çHkkfor djrs gSa 
mlh çdkj ;s dkjd vkil esa ,d nwljs dkjd dks Hkh çHkkfor 
djrs gSa vr% bu dkjdksa esa vkil esa Hkh vUr%fØ;k ikbZ tkrh gS 
mnkgj.kr% rkieku c<+us ij {ks= dh vkæZrk de gks tkrh gS ;k 
çdk'k dh rhozrk c<+us ij çdk'k la'ys"k.k dh nj Hkh çHkkfor 
gksrh gSA bl çdkj thoksa ij lHkh i;kZoj.kh; dkjdksa dk 
lfEefyr çHkko iM+rk gS ¼fp= 1-6 ,oa 1-7½A

lHkh i;kZoj.kh; dkjdksa dk fooj.k ;gk¡ fn;k tk jgk gS&

  bu dkjdksa 
esa o"kZ.k] rkieku] vkæZrk] ok;q] çdk'k vkfn HkkSfrd dkjd 
lfEefyr gSaA ;s lHkh tyok;oh; dkjd la;qDr :i ls fdlh 
{ks= fo'ks"k dks fof'k"Vrk çnku djrs gSaA bu lHkh tyok;oh; 
dkjdksa dk foLrkj ls fooj.k ;gka fn;k tk jgk gS&

(i) çdk'k (Light) – çdk'k] HkkSfrd i;kZoj.k dk ,d 
egRoiw.kZ dkjd gS tks thoksa ds fy, ÅtkZ dk vkèkkjHkwr lzksr 
gSA bl çdkj çkIr ÅtkZ yxHkx lHkh thoksa esa vfHkyk{kf.kd 
thou fØ;kvksa dk lapkyu djrh gSA vr% çdk'k dks mu rhu 
egRoiw.kZ dkjdksa esa 'kkfey fd;k tkrk gS ftuds }kjk i`Foh ij 
thou dk çknqHkkZo lEHko gks ik;k gSA

(a) lw;Z (Sun) – thoksa ds fy, ÅtkZ dk lcls cM+k lzksr 
lw;Z gSA ;g gkbMªkstu o ghfy;e ls cuk xSlksa dk fo'kkydk; 
fi.M gS ftlls lrr :i ls vikj ÅtkZ] çdk'k o Å"ek ds :i 
esa fudkyrh jgrh gSA bl çdkj mRlftZr Å"ek ÅtkZ dks 
lw;Zrki ;k lw;Z fofdj.k dgk tkrk gSA

çdk'k fç;rk ,oa çdk'k dh vko';drk ds vkèkkj ij 
ikniksa dks fuEu nks lewgksa esa oxhZÑr fd;k x;k gS&

1- çdk'k fç; ikni (Heliophytes) – ,sls ikni tks lw;Z 
ds lhèks çdk'k esa mxrs gSa lw;Z rkih ;k çdk'k fç; dgykrs gSaA 
mnkgj.kr% ,esjUFkl (Amaranthus), tsfUFk;e (Xanthium), 
fcVqyk (Betula), iksiqyl (Populus), lsfyDl (Salix)A bu 
ikniksa esa dqN fof'k"V vuqdwyu ik, tkrs gSa tks lw;Z ds lhèks 
çdk'k esa budh fu;r o`fí dks cuk, j[krs gSaA bu vuqdwyuksa dk 
fooj.k vkxs rkfydk 1-2 esa fn;k x;k gSA

2- Nk;k fç; ikni (Sciophytes) – os ikni tks de 
çdk'k ;k Nk;k esa mxrs gSa o o`f) djrs gSa] Nk;k fç; ;k Nk;k 
rkih ikni dgykrs gSaA mnkgj.kr% ,fDyiQk (Aclypha), 
Qsxl (Fagus), ,cht (Abies), fifl;k (Picea) vkfnA

1- tyok;oh; dkjd (Climatic factors) –
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çdk'k ds fuEu rhu y{k.k ikniksa dks fofHkUu çdkj ls 
çHkkfor djrh gS&

1- çdk'k rhozrk (Light intensity) 

2- çdk'k xq.koÙkk (Light quality)

3- çdk'k nhfIrdky (Light duration)

 lw;ksZn; ls nksigj 
rd çdk'k rhozrk (Light intensity) c<+rh gS vkSj nksigj ls 
lw;kZLr rd ?kVrs&?kVrs  'kwU; gks tkrh gS blds vykok èkwy] 
ckny] çnw"k.k ds }kjk Hkh lw;Z ds çdk'k dh rhozrk çHkkfor gksrh 
gSA çdk'k dh vyx&vyx rhozrk dks ilUn djus ds vkèkkj ij 
ikniksa ds nks çdkjksa lw;Zrkih o Nk;krkih ikniksa dk fooj.k igys 
fn;k tk pqdk gSA dqN ikni lw;Z dh fn'kk esa vius i.kZdksj dks 
?kqqek nsrs gSa ^fnd lwpd ikSèks* (Compass plant) dgykrs gSaA 
lwjteq[kh dk ikni Hkh çdk'k laosnh gksrk gS ftlds dkj.k 
blds 'kh"kZ Hkkx ij f[kys Qwy dh fn'kk iwoZ ls if'pe dh vksj 
cnyrh jgrh gSA D;ksafd Nk;k esa jgus okys rus esa vfrfjDr o`f) 
gksrh gS ftlls 'kh"kZ dh fn'kk lw;Z dh vksj eqM+ tkrh gSA

 izdk'k dh 
xq.koÙkk esa çdk'k esa O;kIr fofHkUu jax vkrs gSaA ikSèks dh ifÙk;ksa esa 
mifLFkr DyksjksfQy yky o uhys jax ds izdk'k dk vfèkdre 
vo'kks"k.k djrs gSaA çdk'k dh xq.koÙkk dk çHkko leqæh ikniksa esa 
vPNk ns[kus dks feyrk gSA leqæ dh xgjkbZ ds vyx&vyx 
Lrj ij vyx&vyx rjaxnSè;Z dk çdk'k gh igqap ikrk gSA vr% 
çdk'k dh xq.koÙkk ds vuqlkj gh fofHkUu 'kSokyksa dh mifLFkfr 
leqæ dh vyx&vyx xgjkbZ ij ns[kh tk ldrh gSA

 izdk'k 
nhfIrdky ds vkèkkj ij ikniksa dks rhu oxksZa esa oxhZÑr fd;k 
x;k gS&

(i) y?kq çnhfIrdkyh ikSèks (Short day plants)

(ii) nh?kZ çnhfIrdkyh ikSèks (Long day plants)

(iii) çnhfIrdky mnklhu ikSèks (Day neutral plants)

fnu ds çdk'k dk iw.kZ vkorZ dky tks ikSèkksa dks çkIr gksrk 
gS] nhfIrdky (Photoperiod) dgykrk gSA nhfIrdky ds vkèkkj 
ij ikniksa ds vè;;u dks nhfIrdkfyrk (Photoperiodism) 
dgrs gSaA

y?kq çnhfIrdkyh ikSèks (Short day plants) % ftuds fy, 12 
ls 14 ?k.Vksa (ØkfUrd le;) ls de nhfIrdky gksrk gSA 
mnkgj.kr% lsfYo;k LiysUMUl (Salvia splendens), èkrwjk 
LVªseksfu;e (Datura stramonium) vkfnA

nh?kZ çnhfIrdky ikSèks (Long day plants)% os ikni ftUgsa 

1- çdk'k rhozrk (Light intensity):

2- çdk'k dh xq.koÙkk (Light quality):

3- çdk'k nhfIrdky (Light duration):

fp= 1-6
ikS/ks dks çHkkfor djus okys i;kZoj.kh; dkjd

fp= 1-7 % i;kZoj.k ds eq[; ?kVdksa ds chp ijLij 
laca/kksa dks n'kkZrk vkjs[k
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ØkfUrd le; ls vfèkd nhfIrdky miyCèk jgrk gSA 
mnkgj.kr% czsfldk jkik (Brasica rapa), fldsy flfj;y 
(Secale cereale) vkfnA

çnhfIrdky mnklhu ikSèks (Day neutral plants)% dqN 
ikni tSls dqdqfel lsVkbol (Cucumis sativus), lksjxe 
oYxsj (Sorghum vulgare) vkfn çnhfIrdky mnklhu ikSèks 
(Day neutral plants) dh Js.kh esa vkrs gSa vFkkZr budh o`f) gsrq 
çdk'k nhfIrdky dk dksbZ fo'ks"k çHkko ugha gksrk gSA

mijksDr of.kZr çdk'k ds y{k.kksa ds vykok Hkh ikniksa esa 
dbZa fØ;k,a çdk'k ds }kjk çHkkfor gksrh gS ;s fuEu gSa&

1- DyksjksfQy mRiknu (Chlorophyll production)

2- Å"ehdj.k çfØ;k (Heating action)

3- ok"iksRltZu (Transpiration)

4- jUèkz xfr (Stomatal movement)

5- ikni forj.k (Distribution of plants)

6- ikSèkksa ds Hkkxksa dk lokZaxh.k fodkl (Overall development 

of plant parts)

7- vuqØe.k (Succession) vkfnA

(ii) rkieku (Temperature) – rki ,oa blesa gksus okys 
ifjorZu ls {ks=ksa dh ouLifr Hkh çHkkfor gksrh gSA ouLifr ij 
iM+us okys çHkkoksa esa ls dqN dk fooj.k ;gka fn;k tk jgk gS&
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1- mikip; (Metabolism) – ikni 'kjhj esa gksus okyh 
leLr fØ;kvksa dk fu;eu fofHkUu ,Utkbeksa }kjk fd;k tkrk gS 
rFkk çR;sd ,Utkbe dh vfèkdre fØ;k'khyrk gsrq ,d fof'k"V 
rkieku gksrk gSA vr% rki esa ifjorZu ls ,Utkbeksa dh 
fØ;k'khyrk çHkkfor gksrh gSA Qyr% ikni dkf;Zdh tSls 
ok"iksRltZu] çdk'k la'ys"k.k] 'olu vkfn çHkkfor gksrs gSaA

2- çtuu (Reproduction) – ikSèkksa esa Qwy cuus dh çfØ;k 
rkidkfyrk (Thermoperiodism) }kjk vFkkZr rkieku esa 
mrkj&p<+ko ds nSfud pØ (Diurnal fluctuation) }kjk çHkkfor 
gksrh gSA ikSèkksa dh ?kVuk foKku (Phenology) (ikSèkksa dh vkorhZ 
çfØ;kvksa] Qwy curs le; tyok;q ds lEcUèk dk vè;;u) esa 
rkieku ,d egRoiw.kZ dkjd gSA

3- o`f) rFkk fodkl (Growth and Development) – 
rkieku esa vR;fèkd o`f) ;k deh nksuksa] ikniksa ds fy, 
uqdlkunk;d gksrs gSaA rkieku esa vR;fèkd deh ls lw[kkiu 
(Desiccation), fBBqju (Chilling injury) {kfr vkSj ç'khru 
{kfr (Freezing injury) vkfn æqr'khru {kfr (Cold injury) gksrh 
gSA gkykafd dqN cgqo"khZ; ikSèkksa (Perennials) esa vR;Ur de 
rkieku lgus dh {kerk gksrh gS] bls 'khr çfrjksèkdrk (Cold 

resistance) dgrs gSaA rkieku esa vR;fèkd o`f) ikni o`f) dks 
jksd nsrh gS o ikni dh e`R;q Hkh gks tkrh gSA rki o`f) ls ikniksa 
esa 'olu] ok"iksRltZu] çksVhu mikip; lEcU/kh gksus okyh {kfr 
dks rkih; {kfr (Heating injury) dgk tkrk gSA

4- forj.k ij çHkko (Effect on distribution) – rkieku ds 
vkèkkj ij lalkj dh leLr ouLifr;ksa dks fuEu oxksZa esa ckaVk x;k 
gS ¼rkfydk 1-3½A

rkieku ds vkèkkj ij ouLifr ds forj.k dks le>us ds 
fy, if'peh fgeky; ij ÅapkbZ ds vuqlkj ouLifr dk forj.k 
,d loksZÙke mnkgj.k ekuk tkrk gSA ÅapkbZ dh vksj c<+us ij 
rkieku esa deh vkrh tkrh gSA fgeky; ds vkèkkj ls 1200 eh- 
dh ÅapkbZ rd fefJr i.kZikrh ou (Mixed decedous forests) 
feyrs gSaA blls Åij 3300 ehVj dh ÅapkbZ ij 'kadqèkkjh ou 
(Coniferous forests) ik, tkrs gSaA ,sls LFkku ij tyok;q 
'khrks".k çdkj dh ikbZ tkrh gSA 'kadqèkkjh ouksa esa Hkh uhps ds {ks=ksa 
esa pkSM+h iÙkh okys o`{k rFkk ÅapkbZ ij 'kadqo`{k vfèkd ik, tkrs 
gSaA yxHkx 3600 ehVj ÅapkbZ ds ckn o`{kksa dh la[;k de gksus 
yxrh gS ;gka vYikbu tyok;q ;qDr >kfM+;ka fn[kkbZ nsus yxrh 
gSA blls Åij c<+us ij >kfM+;ksa ds LFkku ij ?kkl] ykbdsu] 
ekWl vkfn dk ckgqY; fn[kkbZ iM+rk gSA 4500 ehVj ls vfèkd 
ÅapkbZ ij tkus ij dsoy cQZ ls <dh lrg fn[kkbZ iM+rh gS ;gka 
fdlh çdkj dh ouLifr ugha gksrh gSA

bl çdkj if'pe fgeky; ij ikniksa ds ÅapkbZ ds forj.k 
dks mi;qZDr fp= }kjk le>k;k x;k gS (fp= 1-8)A

v{kka'k o ns'kkUrj nksuksa dk ifjorZu lalkj Hkj dh ouLifr 
ij yxHkx ,d tSlk çHkko Mkyrs gSaA fo"kqor js[kk ls èkzqoksa dh 
vksj c<+rh nwjh ds lkFk ik;s tkus okys fofHkUu çdkj ds 
okuLifrd {ks= vkSj ioZrksa ij c<+rh ÅapkbZ ds lkFk ik;s tkus 
okys okuLifrd {ks= yxHkx leku gksrs gSa ¼fp= 1-9½A

(iii) o"kZ.k (Precipitation) – ikniksa o tUrqvksa ds fy, 
ty dk lcls cM+k lzksr o"kZ.k gSA i`Foh rFkk ok;qe.My esa ty 
dk vknku&çnku nks fØ;kvksa o"kZ.k (Precipitation) rFkk 
ok"iksRltZu (Evapotranspiration) }kjk gksrk gSA



(10)

fp= 1-8 % if'pe fgeky; ij Å¡pkbZ ds vuqlkj 
ouLifr dk forj.k

fp= 1-9 % ioZrksa ij ouLifr dk 
rqaxh; {ks= [k.Mhdj.k

o"kZ.k dbZ çdkj ls gksrk gS ;Fkk o"kkZ] cQZckjh] dksgjk vkfn 
ds :i esaA o"kZ.k ds dbZ :i ikniksa ds fy, ykHknk;d rFkk 'ks"k 
dbZ :i gkfudkjd Hkh gks ldrs gSaA ykHknk;d :iksa esa o"kkZ 
(Rain) lokZfèkd egRoiw.kZ çdkj dk o"kZ.k gSA o"kkZ dh ek=k 
fdlh {ks= dh ouLifr dks cgqr vfèkd çHkkfor djrh gSA lky 
Hkj esa o"kkZ ds forj.k dk çHkko Hkh {ks= dh ouLifr ij iM+rk gSA 
m".k dfVcaèkh; {ks=ksa (Tropical areas) esa lky Hkj Hkkjh o"kkZ 
gksrh gS vr% ogka lnkgfjr çdkj dh ouLifr (Evergreen type 

of vegetation) ikbZ tkrh gSaA dqN {ks= esa dsoy lnhZ esa gh Hkkjh 
o"kkZ gksrh gS rFkk xfeZ;ksa esa de o"kkZ gksrh gS] ,sls {ks=ksa esa n`<i.khZ 
ou (Sclerophyllous forests) cgqyrk esa ik, tkrs gSaA blh 
çdkj mu {kS=ksa esa tgka xfeZ;ksa esa Hkkjh o"kkZ rFkk lfnZ;ksa esa de 
o"kkZ gksrh gS esa pkjkxkg (Grassland) çdkj dh ouLifr ns[kh 
tkrh gS ,oa mu {ks=ksa esa tgka o"kZ Hkj de o"kkZ gksrh gS e#LFkyh; 

ouLifr (Xerophytic vegetation) ikbZ tkrh gSaA

(iv) vkæZrk (Humidity) – ;g çÑfr esa ik, tkus okys 
ty ds fofHkUu :iksa esa ls ,d gSaA ok;qe.My esa ?kqfyr vn`'; 
ty dh ek=k dks vkæZrk (Humidity) dgrs gSaA ok;qe.My dh 
vkæZrk dks gkbxzksehVj ;k lkbØksehVj ls ukik tkrk gSA

ok;qe.My dh vkæZrk Hkh ouLifr dks cgqr vfèkd 
çHkkfor djrh gSA dqN ikni tSls vkWfdZM] ykbdsu rFkk 
czk;ksQkbV~l vkfn ok;qe.Myh; vkæZrk dk lhèkk vo'kks"k.k dj 
ysrs gSaA thok.kqvksa rFkk dod ds chtk.kqvksa ds vadqj.k ds fy, 
Hkh vkæZrk ,d egRoiw.kZ ?kVd gSA

 geus 
fiNys fcUnq esa vè;;u fd;k fd tyok;oh; dkjd {ks= fo'ks"k 
dh ouLifr dks çHkkfor djrs gSaA ysfdu fdlh {ks= dh 
tyok;q dk fuèkkZj.k HkwvkÑfrd dkjdksa ds }kjk gksrk gS vr% 
ijks{k :i ls ouLifr dk fuèkkZj.k Hkh HkwvkÑfrd dkjdksa ds 
}kjk gh gksrk gSA çdk'k o rki ds çHkkoksa esa if'pe fgeky; ds 
mnkgj.k ls ouLifr forj.k ij ÅapkbZ ds çHkkoksa dk fooj.k 
igys fn;k tk pqdk gSA

dqN vU; HkwvkÑfrd dkjdksa dk fooj.k ;gka fn;k tk 
jgk gS&

1- ioZr Üka`[kykvksa dh ÅapkbZ (Height of mountain chains)

2- ioZr Üka`[kykvksa dh fn'kk (Direction of mountains)

ioZr  Ük`a[kyk,a ok;q ds çokg dh fn'kk dk fuèkkZj.k djrh 
gS rFkk {ks= dh vkæZrk dks Hkh çHkkfor djrh gSA D;ksafd ioZr  
Ük`a[kykvksa dh lgh fn'kk gksus ij gh vkl&ikl ds {ks=ksa esa o"kkZ 
dh i;kZIr ek=k ns[kh tkrh gS ;gh dkj.k gS fd dqN ioZrksa ds 
vkl&ikl ?kuh ouLifr iSnk gksrh gS tcfd dqN ioZrksa dh 
pksfV;ka uXu fn[kkbZ iM+rh gSA

i`Foh èkjkry dk rki ogka rd vkus okyh lw;Z dh fdj.kksa 

2- HkwvkÑfrd dkjd (Topographic factors) –
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ds >qdko dks.k ij fuHkZj djrk gS vr% blls Hkh {ks= dh ouLifr 
dk forj.k o çdkj fuf'pr gksrk gS ¼fp= 1-10½A

fgeky; ds if'peh <yku ds vè;;u ls irk yxrk gS fd 
çFke 1200 ehVj rd dh ÅapkbZ ij fefJr i.kZikrh ou (Mixed 

deciduous forest) feyrs gSa; 1200&3300 ehVj rd 'kadqèkkjh 
ou (Coniferous forest) ,oa 3600 ehVj ij ou yqIr gks tkrs 
gSaA 4200 ehVj dh ÅapkbZ ij fLFkr vYikbu {ks= ds Bhd uhps 
dqN ekWl o ykbdsu vkfn gh ik;s tkrs gSaA ,d gh ioZr ij 
ouLifr dk ;g vuq{ks= oxhZdj.k (Zonation) ikni tkfr;ksa ds 
ikfjfLFkfrdh; vk;ke (Ecological amplitude) esa fHkUurk ds 
QyLo:i gksrk gSA

Hkwfe dk <ky (Slope) – <ky] ouLifr dh çÑfr dks 
çHkkfor djus okyk nwljk çeq[k LFkykÑfrd dkjd gSA <ky 
ioZrksa dk ,d egRoiw.kZ y{k.k gSA <ky o"kkZ ds i'pkr~ rhoz ty 
çokg (Swift runoff) dk dkj.k curk gSA rhoz ty çokg ls 
vfèkdka'k ty cg tkrk gS rFkk e`nk esa ty dk fjlko 
(Percolation) ugha gks ikrk gS lkFk gh e`nk dh Åijh ijr Hkh 
ty ds lkFk cg tkrh gSA Hkwfe vijnu (Soil erosion) dh Hkh 
leL;k mRiUu gks tkrh gS rFkk áwel Hkh ,df=r ugha gks ikrk 
gSA bl dkj.k <ky ij ouLifr dk ;k rks iw.kZr% vHkko gksrk gS 
;k >kfM+;ksa okyh cgqr gh de e#n~fHknh ouLifr (Xerophytic 

vegetation) gh ikbZ tkrh gSA iqu% ioZrksa ds <kyksa ij LFkkbZ HkkSe 
ty Lrj (Permanent water table) dkQh xgjkbZ ij gksrk gS 
ftlls ikniksa esa ty dk fujUrj laHkj.k ugha gks ikrk gS bldh 
rqyuk esa ?kkfV;ksa esa] tgka ty dkQh ek=k esa gksrk gS rFkk HkkSe 
ty Lrj Hkh e`nk lrg ds lehi gksrk gS] vR;fèkd ouLifr gksrh 
gSA

<ky dk [kqyko ;k vukoj.k (Exposure of the slope)– 
;fn fdlh ioZrh; <ky ij {kh.k çdk'k rhozrk rFkk vfr 'kq"d 
ok;q gks rks ogka ouLifr cgqr gh de ,oa e#n~fHknh gksrh gSA 
mnkgj.k ds fy, fgeky; dk mÙkjh <yku tgka çdk'k dh 
fdj.ksa frjNh iM+rh gSa rFkk ok;q Hkh 'kq"d gksrh gSA bldh rqyuk 
esa tgka <ky lw;Z ds çdkj dh vksj rFkk ok;q ds ekxZ esa gksrk gS] 
ogka dh ouLifr l?ku gksrh gS] tSls fgeky; ds nf{k.kh <ykuksa 
ij tgka çdk'k i;kZIr ek=k esa gksrk gS rFkk ok;q esa Hkh i;kZIr 
vkæZrk gksrh gSA nksuksa <ykuksa ij çdk'k rhozrk] o"kkZ] cQZ fxjus] 
vkisf{kd vkæZrk rFkk iou xfr esa vUrj ds dkj.k bu <ykuksa ds 
rkiØe esa Hkh vUrj gSA mu {ks=ksa esa tgka ueh Økafrd dkjd 
(Critical factor) ugha gksrh gS ogka dh ouLifr] <ky ,oa <ky ds 
[kqysiu ls çHkkfor ugha gksrh gSA vr% LFkykÑfrd dkjdksa dk 
çHkko veqd {ks= esa mifLFkr ueh dh ek=k (Moisture content) 
ls lEcfUèkr gksrk gSA

ioZr Ük`a[kykvksa dh fn'kk (Direction of mountain 

chains) – fdlh LFkku dh tyok;q ij ogka mifLFkr ioZr  
Üka`[kykvksa dh fn'kk dk vR;fèkd çHkko iM+rk gSA Åaps ioZr ok;q 
ds ekxZ dks cny nsrs gSaA ;fn Åaps ioZr ekulwuh gokvksa ds ekxZ 
esa iM+rs gSa rks ;s gok,a ioZrksa ls Vdjkdj o la?kfur gksdj o"kkZ 
dj nsrh gSA vr% ;gka dh ouLifr] leksn~fHkn (Mesophyte) 
çdkj dh gksrh gS tcfd ioZr dh nwljh rjQ dk Hkkx iw.kZr% 
'kq"d jg tkrk gS rFkk ouLifr e#n~fHkn çdkj dh gksrh gSA

blh dkj.k ls ioZr  Ük`a[kykvksa dks tyok;q vojksèkd 
(Climatic barriers) Hkh dgrs gSaA mnkgj.k ds fy, dqYyw ?kkVh 
ds nf{k.kh Hkkxksa esa rks ?kuh ouLifr ikbZ tkrh gS tcfd mÙkjh 
Hkkxksa ¼ykgqy ?kkVh½ esa dsoy e#n~fHkn çdkj dh ouLifr 
feyrh gSA vle esa xkjks] [kklh] t;fUr;k ioZr ekykvksa ls] 
caxky dh [kkM+h ls mBus okyh ekulwuh gok,a Vdjkdj ;gka 
o"kkZ dj nsrh gSaA bu ioZr Ük`a[kykvksa dh fuf'pr fn'kk ds dkj.k 
vle esa lalkj dh lcls vfèkd o"kkZ gksrh gS ftlds dkj.k ;gka 
dh ouLifr Hkh vfèkd ?kuh gSA jktLFkku esa ekulwuh gokvksa ds 
ekxZ esa iM+us okyh Åaph ioZr Ük`a[kykvksa dk iw.kZ vHkko gksus ds 
dkj.k] vjc lkxj ls mBus okyh ekulwuh gok;sa bl çkUr ds 
Åij ls xqtj tkrh gSa] ifj.kker% ;g de o"kkZ dk 'kq"d {ks= gh 
cuk jgrk gS ¼fp= 1-11½A

ikni thou gsrq e`nk ,d egÙoiw.kZ dkjd gSA ty] 
[kfut iks"kdksa rFkk fLFkjhdj.k (Anchorage) ds fy, LFkyh; 
ikni iwjh rjg ls e`nk ij fuHkZj jgrs gSaA dbZ ekeyksa esa tyh; 
ikSèks Hkh e`nk dkjdksa ls mrus gh çHkkfor gksrs gSa ftrus dh 
LFkyh; ikniA e`nk esa mifLFkr lw{e thoksa (Microbes) dk Hkh 
ikniksa ij ,d fuf'pr çHkko gksrk gSA

e`nh; dkjd (Edaphic Factors)

fp= 1-10 % lkSj fdj.kksa ds dks.k ,oa Hkw&lrg  
rkiu ls laca/k n'kkZrk vkjs[k
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e`nk Hkwfe dh lrg dh lcls Åijh ijr gSA bldk fuekZ.k 
pV~Vkuksa ds vi{k; (Weathering) rFkk ikSèkksa ,oa tUrqvksa ds 
vi?kVu ls cuus okys dkcZfud inkFkZ áwel (Humus) ls 
feydj gksrk gSA foKku dh og 'kk[kk ftlds vUrxZr e`nk dk 
vè;;u fd;k tkrk gS] ̂e`nk foKku* (Pedology) dgykrh gSA

pV~Vkuksa dk vi{k; HkkSfrd dkjdksa ¼tSls & ok;q] o"kkZ] rki] 
Hkw&fQlyu vkfn½] jklk;fud dkjdksa ¼tSls & ty vi?kVu] 
vkWDlhdj.k] vip;u vkfn½ rFkk tSfod dkjdksa ¼tSls & 
ykbdsuksa] thok.kqvksa] dodksa vkfn½ ls gksrk gSA miq;ZDr dkjdksa 
}kjk e`nk dk fuekZ.k fujUrj gksrk jgrk gSA ;g fØ;k vR;Ur 
eUn gksrh gSA áwel (Humus) ds fuekZ.k dh fØ;k;sa Hkwfe dh 
Åijh lrg ij vfèkd rFkk xgjkbZ esa de gksrh gS blls e`nk dh 
fofHkUu ijrksa ds jax] :i ,oa jpuk esa vUrj ik;k tkrk gSA vxj 
Hkwfe esa ,d lhèkh [kkbZ (Trench) [kksnh tkos rks e`nk dh 
,d&nwljs ij teh gqbZ fofHkUu Lrjsa (Layers) fn[kkbZ nsrh gSA 
e`nk dh bl ijrh; jpuk dks ̂e`nk ifjPNsfndk* (Soil profile) 
dgrs gSaA

 e`nk ifjPNsfndk esa 
Øe'k% Åij ls uhps dh vksj ds Lrjksa dks A, B o C  uke fn;s 
x;s gSa ¼fp= 1-12½A bu Lrjksa dks laLrj.k (Horizon) Hkh dgrs 
gSaA laLrj.k A o B okLrfod e`nk cukrs gSaA tud 'kSy dk v)Z 
[kf.Mr Hkkx laLrj.k C dgykrk gSA

‘  ;g lcls Åijh Lrj gksrh 
gSA bldks 'kh"kZ e`nk (Top soil) Hkh dgrs gSaA blesa mifLFkr 
dkcZfud inkFkZ vi?kVu (Disintegration) dh fofHkUu 
voLFkkvksa esa gksrs gSaA bl laLrj.k dh lcls Åijh ijr dks ‘A ’ 00

ijr dgrs gSaA blesa ifÙk;ksa o 'kk[kkvksa ds v{kr (Intact) ;k 
vkaf'kd :i ls VwVs gq, VqdM+s gksrs gSaA blds uhps ‘A ’ ijr gksrh 0

gS blesa vkaf'kd :i ls vi?kfVr (Partly decomposed) 
dkcZfud inkFkZ gksrs gSa rFkk vi?kfVr gksus okys vax viuh 

e`nk ifjPNsfndk (Soil profile) –

A’ laLrj.k (‘A’ Horizon)–

igpku [kks pqds gksrs gSaA ‘A ’ ds uhps A  ijr gksrh gS ftlesa 0 1

iw.kZr% vi?kfVr dkcZfud inkFkZ áwel gksrk gS tks [kfut 
inkFkksZa ds lkFk feyk gqvk jgrk gSA A  ijr xgjs jax dh gksrh 1

gSA A  ds uhps A  o A  ijrksa esa áwel dh ?kVrh gqbZ ek=k gksrh 1 2 3

gS rFkk ;s A  ls gYds jax dh gksrh gSA1

‘  ;g ‘A’ laLrj.k ls Bhd 
uhps okyk laLrj.k gksrk gSA bls mi e`nk (Sub soil) Hkh dgrs 
gSaA bl laLrj.k dks Hkh ifjiDork (Maturation) ds ?kVrs Øe 
esa B , B , B  ijrksa esa mifoHkkftr fd;k tkrk gSA B  ijr] A  1 2 3 1 3

ijr ds gh leku gksrh gS ysfdu blesa dqN d.kh; jpuk,a Hkh 
mifLFkr gks ldrh gSaA B  rFkk B  esa e`nk [k.M (Soil blocks) 2 3

gksrs gSa tks yksg (Iron) rFkk ,Y;wfefu;e (Aluminium)  ds 
leqPp;u (Aggregation) ls curs gSaA

‘ – ;g viw.kZ vi{kh.k 
(Incomplete weathered) pV~Vkuksa dk cuk gksrk gSA bl 
laLrj.k ds uhps i`Foh dh pV~Vkusa gksrh gSaA

çR;sd LFkku dh e`nk ifjPNsfndk esa mijksDr of.kZr lHkh 
laLrj.k leku eksVkbZ o lajpuk ds ugha gksrs gSa D;ksafd 
LFkku&LFkku ij tyok;q dkjdksa esa vlekurk ikbZ tkrh gSA 
mijksDr fooj.k ls ;g Li"V gks tkrk gS fd 'kh"kZ e`nk (Top 

soil) lokZfèkd moZj (Fertile) gksrh gS tks ouLifr dh okLrfod 
mRifÙk o mfpr o`f) ds fy, egÙoiw.kZ gSA 'kh"kZ e`nk esa 
mifLFkfr fofHkUu d.kksa ds vkeki (Size) rFkk cukoV ds vkèkkj 
ij gh e`nk ds HkkSfrd o jklk;fud xq.k fuHkZj djrs gSaA

e`nk ds ?kVd (Components of soil) – e`nk ds pkj eq[; 
?kVd gksrs gSa &

(i) [kfut inkFkZ (Mineral matter)

(ii) dkcZfud inkFkZ (Organic matter)

(iii) e`nk ty (Soil water)

(iv) e`nk ok;q (Soil air)

mitkÅ Hkwfe dh e`nk esa [kfut inkFkZ yxHkx 40 çfr'kr] 
dkcZfud inkFkZ 10 çfr'kr] e`nk ty 25 çfr'kr ,oa e`nk ok;q 
25 çfr'kr gksrh gSA

 [kfut inkFkZ 
pV~Vkuksa ds vi{k; }kjk miyCèk gksrs gSa tks fofHkUu vkeki 
(Size) ds d.kksa ds :i esa e`nk esa fo|eku gksrs gSaA e`nk foKku ds 
vUrjkZ"Vªh; laLFkku us fofHkUu vkeki ds d.kksa dks fuEufyf[kr 
uke fn;s gSa%&

d.kksa ds uke d.kksa dk vkdkj
¼O;kl feeh- esa½

(i) eksVh ctjh (Coarse gravel) 5-0 ls vfèkd

B’ laLrj.k (‘B’ Horizon) –

C’ laLrj.k (‘C’ Horizon) 

(i) [kfut inkFkZ (Mineral matter) –

fp=k 1-11 % o"kZ.k rFkk ouLifr ij ioZr Ük`a[kykvksa 
dh fn'kkvksa dk çHkko
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(ii) ckjhd ctjh (Fine gravel) 2-0 ls 5-0 rd

(iii) eksVh ckyw (Coarse sand) 0-2 ls 2-0 rd

(iv) ckjhd ckyw (Fine sand) 0-02 ls 0-2 rd

(v) xkn (Silt) 0-002 ls 0-02 rd

(vi) fpduh e`nk (Clay) 0-002 ls de

e`nk esa bu d.kksa dk vuqikr blds fofHkUu xq.kksa tSls 
[kfut inkFkksZa dh ek=k] ty èkkfjrk rFkk iks"k.krk vkfn dk 
fuèkkZj.k djrk gSA

 e`nk dk xBu mlesa 
mifLFkr fofHkUu vkeki (Different size) ds [kfut d.kksa ds 
vkisf{kd vuqikr }kjk fuèkkZfjr gksrk gSA d.kksa ds vkisf{kd 
vuqikr ds vkèkkj ij e`nk dks N% çdkjksa esa foHkDr fd;k x;k gS 
¼lkj.kh vxys i`"B ij½ &

e`nk xBu dk lEcUèk e`nk ty (Soil water), okru 
(Aeration) o ewy osèku (Root penetration) ls gSA

e`nk dk xBu (Soil texture) –

cyqbZ feV~Vh eksVs d.kksa (Coarse particles) ls xfBr gksrh 
gS rFkk gYds xBu okyh  (Light textured) dgykrh gSA bldh 
ty èkkj.k {kerk (Water holding capacity) o blesa iks"kdksa 
(Nutrients) dh ek=k de gksrh gS tcfd jUèkz vodk'k (Pore 

space) vfèkd gksrk gSA fpduh feV~Vh dksykbMh d.kksa 
(Colloidal particles) dh cuh gksrh gS rFkk Hkkjh xBu (Heavy 

textured) okyh dgykrh gSA bldh ty èkkfjrk vfèkd rFkk 
okru (Aeration) de gksrk gSA fpduh e`nkvksa esa ty vkØkUrk 
(Water logging) gksrh gSA

nkseV feV~Vh ikniksa dh o`f) ds fy, lcls mi;qDr gksrh gS 
D;ksafd blesa cyqbZ (Sandy), xkn (Silty) o fpduh (Clayey) 
feV~Vh yxHkx leku ek=k esa gksrh gSA blfy, nkseV feV~Vh esa 
ok;q o ty dk vPNk vkokxeu] ljy ewy osèku (Easy root 

penetration) cyqbZ dh mifLFkfr ds dkj.k rFkk mPp ty 
èkkfjrk ,oa moZjrk fpduh feV~Vh dh mifLFkfr ds dkj.k gksrh 
gSA

(ii) dkcZfud inkFkZ (Organic matter) – e`nk ds [kfut 
inkFkksZa ds lkFk o"kZ nj o"kZ dkcZfud inkFkZ tqM+rs jgrs gSaA ;|fi 
e`nk esa dkcZfud inkFkksZa dk çfr'kr de ¼10 çfr'kr½ gh gksrk gS 
fQj Hkh fdlh LFkku dh ouLifr ,oa ikni o`f) ij ;s O;kid 
çHkko Mkyrs gSaA e`nk esa ikSèkksa ,oa tUrqvksa ds e`r Hkkxksa ds 
vi?kVu ds QyLo:i dkcZfud inkFkksZa dk fuekZ.k gksrk gSA e`r 
Hkkxksa dk vi?kVu e`nk thoksa }kjk fd;k tkrk gSA

Hkwfe dh lrg ij lw[ks e`r ;k VwVs ikSèkksa ds Hkkxksa (ifÙk;ka] 
Vgfu;ka] Qy] Qwy] ewy vkfn ,oa e`r tUrqvksa dh ,d ijr cu 
tkrh gSA bl ijr esa e`r Hkkx vi?kVu dh fofHkUu voLFkkvksa esa 
gksrs gSaA bl ijr dk og Hkkx ftlesa ikSèkksa ,oa tUrqvksa ds e`r 
Hkkxksa dk vi?kVu ugha gqvk gks vFkkZr~ lHkh e`r Hkkx viuh 
igpku cuk;s gq, gksa] djdV ;k yhVj (Litter) dgykrk gSA 
yhVj ds uhps dk og Hkkx ftlesa e`r Hkkxksa dk vkaf'kd vi?kVu 
gks x;k gks ysfdu mu Hkkxksa dks igpkuk tk ldrk gks] ^MQ* 
(Duff) dgykrk gSA blls uhps dh ijr esa ikSèkksa ds e`r Hkkxksa dk 
vi?kVu vfèkd gksus ds dkj.k bu Hkkxksa dks ugha igpkuk tk 
ldrk] bl ijr dks áwel (Humus) ijr dgrs gSaA bl çdkj 
ikniksa ,oa tUrqvksa ds e`r Hkkxksa ds lM+us xyus ls] ;s dkys vkSj 
Hkwjs inkFkZ esa cny tkrs gSaA bl dkys Hkwjs inkFkZ dks gh áwel 
(Humus) dgrs gSaA áwel dk vkSj vfèkd vi?kVu gksus ls 
[kfut yo.k eqDr gks tkrs gSaA ikniksa ,oa tUrqvksa ds e`r Hkkxksa 
dk vi?kVu gksdj áwel esa ifjorZu ds çØe dks áwehfQds'ku 
(Humification) dgrs gSa rFkk áwel dk [kfut yo.kksa esa 
ifjorZu [kfuthdj.k dgykrk gSA

fp= 1-12 % e`nk ifjPNsfndk
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e`nk esa áwel ikniksa ds fy, vR;Ur vko';d gS &

1- áwel esa [kfut yo.kksa dh çpqjrk gksrh gS vr% ;g ikni 
iks"kdksa dk Hk.Mkj gSaA blls e`nk dh moZjrk esa Hkh c<+ksrjh 
gksrh gSA

2- áwel e`nk dh ty èkkfjrk c<+k nsrk gSA áwel ds dkj.k 
e`nk dh jUèkzrk (Porosity) c<+ tkrh gS ftlls ty dk 
fjlko (Percolation) o xSlksa dk vkokxeu lqxe gks tkrk 
gSA

3- áwel e`nk thoksa ds fy, Hkkstu dk lzksr gSA

4- áwel ewyksa ds 'olu gsrq vkWDlhtu o ty dk lzksr gSA

e`nk tho (Soil organisms) – e`nk tho e`nk dk ,d 
egÙoiw.kZ ?kVd gSA e`nk esa ouLifr tkr (Flora) ,oa tUrq tkr 
(Fauna) nksuksa gh ik;s tkrs gSa tks feydj e`nk ds tSfod ra= dk 
fuekZ.k djrs gSaA bu thoksa dh fØ;k ds fy, e`nk ,d fLFkj 
okrkoj.k çnku djrh gSA e`nk esa ik;s tkus okys ouLifr tkr 
,oa tUrq tkr ds lnL; fuEufyf[kr gSa&

e`nk ouLifr tkr e`nk tUrq tkr
(Soil flora) (Soil fauna)

1- thok.kq 1- fuesVksM~l
(Bacteria) (Nematodes)

2- e`nk dod 2- dsapq,
(Soil fungi) (Earthworms)

3- 'kSoky 3- çksVkstksvk o jksVhQj
(Algae) (Protozoa & Rotifer)

4- e`nk ,DVhuksekblhV~l 4- nhed

 (Soil actinomycetes) 5- fcy cukdj
jgus okys çk.kh

(I) vusd thok.kq (Bacteria) rFkk dodsa (Fungi) ikniksa 
,oa tUrqvksa ds e`r 'kjhj ;k muds e`r vaxksa esa mifLFkr tfVy 
dkcZfud inkFkksZa dk fo?kVu dj mUgsa ljy] ;kSfxdksa esa ifjofrZr 

e`nk thoksa dk egÙo (Importance of Soil Organisms)

dj iqu% thoksa dks miyCèk djkrs gSa rFkk e`nk dh moZjrk c<+krs 
gSaA bl çdkj iks"kdksa dk pØhdj.k lEHko gks ikrk gSA

(ii) dqN thok.kq tSls ,tksVkscSDVj (Azotobacter), 
DykWfLVªfM;e (Clostridium) rFkk jkbtksfc;e (Rhizobium) 
,oa uhy gfjr 'kSoky] ok;qe.Myh; ukbVªkstu dk fLFkjhdj.k 
dj e`nk dh moZjrk c<+krs gSaA

(iii) dqN cM+s tho tSls dsapq,a (Earthworms), pwgs 
(Rates) vkfn Hkwfe [kksndj fcy (Tunnel) cukrs jgrs gSa 
ftlls uhps dh feV~Vh Åij rFkk Åij dh uhps gksus ls e`nk dks 
,d:irk çnku djrs gSaA e`nk esa fcy cukus ls e`nk dh vUnj 
dh ijrksa esa xSlksa dk vkokxeu lqxe gks tkrk gSA

(iv) thok.kqvksa ,oa dodksa }kjk o`f)dkjh inkFkksZa (Growth 

stimulating substances) dk L=ko fd;k tkrk gS tks ikSèkksa dh 
o`f) ij çHkko Mkyrs gSaA dHkh&dHkh e`nk thoksa }kjk dkcZfud 
inkFkksZa dh viw.kZ lM+ku ds dkj.k] fo"kSys inkFkksZa dk mRiknu 
gksrk gS tks ikSèkksa ij gkfudkjd çHkko Mkyrs gSaA

(v) e`nk esa ik;s tkus okys lw{e tho fo'ks"kdj thok.kq o 
dod ikSèkksa ,oa tUrqvksa ds e`r Hkkxksa dk vi?kVu dj e`nk esa 
áwel ds :i esa fefJr dj nsrs gSaA bl çdkj ;s tho çkÑfrd 
viektZdksa (Natural scavangers) dk dk;Z djrs gSaA

(vi) dqN 'kSoky rFkk thok.kq 'ys"ek (Mucilage) inkFkZ 
L=kfor djrs gSaA bl 'ys"ek ds dkj.k e`nk ds fofHkUu d.k 
vkil esa caèks jgrs gSaA

(iii) e`nk ty (Soil water) – ikni leqnk;ksa esa ikbZ tkus 
okyh fofHkUurkvksa dks mRiUu djus esa e`nk ty dk egÙoiw.kZ 
LFkku gksrk gSA e`nk esa ty çeq[k :i ls o"kkZ ls vkrk gSA e`nk ds 
d.kksa ds chp dqN fjDr LFkku gksrs gSa ftUgsa jUèkz vodk'k dgrs 
gSaA o"kkZ dk dqN ty bu vodk'kksa esa Hkjk jgrk gS ftls dsf'kdk 
ty (Capillary water) dgrs gSaA fofHkUu çdkj ds e`nk ty esa 
ls dsoy dsf'kdk ty gh ikSèkksa dks miyCèk gks ikrk gSA dsf'kdk 
ty dh ek=k e`nk ds d.kksa ds vkdkj ij fuHkZj djrh gSA 
tSls&tSls e`nk d.k NksVs gksrs tkrs gSa e`nk dh ty èkkfjrk 
vfèkd gksrh tkrh gSA
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e`nk esa ty dh vfèkdrk ikSèkksa ds fy, gkfudkjd gksrh gSA 
tykØkUrk (Water logging) ds dkj.k e`nk esa {kh.kokru (Poor 

aeration) gksrk gS ftlls ikSèkksa }kjk ty dk cgqr gh de 
vo'kks"k.k lEHko gks ikrk gSA e`nk esa ty dh deh ds dkj.k 
ouLifr dh {kh.k o`f) (Poor growth) gksrh gSA

e`nk oSKkfudksa us i`Foh ij ik;s tkus okys ty dh dqy 
ek=k dks gksykMZ ;k lEiw.kZ ty (Halard), ikSèkksa dks miyCèk gksus 
okys ty dks ØslkMZ ;k çkI; e`nk ty (Chresard) rFkk ikSèkksa 
dks miyCèk ugha gksus okys ty dks bdkMZ ;k vçkI; ty 
(Echard) dgk gSA

o"kkZ ds mijkUr xq:Rokd"kZ.k ds çHkko ls ty ds uhps pys 
tkus ds i'pkr~ e`nk esa cps gq, ty dh çfr'kr ek=k dks {ks= 
{kerk dgrs gSaA vr% dsf'kdk ty] jlk;ur% la;qDr ty 
(Chemically combined water), vkæZrk ty rFkk ty ok"i 
dh dqy ek=k la;qDr :i ls {ks= {kerk dk xBu djrs gSa
¼fp= 1-13½A

{ks= {kerk ¾ jklk;fud cfU/kr ty$+vknzZrk ty
$ dsf'kdk ty $ ty ok"i

Field capacity = Capillary water + 

Hygroscopic

water + Chemically combined

water + water vapours)

(vi) e`nk ok;q (Soil air) – ewyksa ds 'olu esa O  dh 2

vko';drk gksrh gSA 'olu ls çkIr ÅtkZ] ewy o`f) ,oa u;s ewy 
jkse cuus ds fy, vko';d gksrh gS ftlls ty vo'kks"k.k 
fujUrj cuk jgsA {kh.k okru okyh e`nk esa ewy ds vkl&ikl 
CO  ,df=r gks tkrh gS tks ikni ewyksa ds fy, fo"kSyh gksrh gSA 2

O  dh deh rFkk CO  dh vfèkdrk ds dkj.k dqN fo"kSys inkFkZ 2 2

tSls H S, QkfeZd vEy] ,slhfVd vEy] vkWDlsfyd vEy vkfn 2

dk fuekZ.k gks tkrk gS tkS ikSèkksa dh o`f) ij gkfudkjd çHkko 
Mkyrs gSaA

e`nk d.kksa ds chp mifLFkr vUrjky ftUgsa jUèkz LFkku 
(Pore space) dgrs gSa] ty ,oa ok;q ls Hkjs jgrs gSaA jUèkz LFkkuksa 
esa ikbZ tkus okyh xSlsa gh e`nk ok;qe.My dk fuekZ.k djrh gSA 
e`nk ok;q ikSèkksa ds fy, fuEufyf[kr çdkj ls egÙoiw.kZ gS &

(I) ikniksa ds Hkwfexr Hkkxksa rFkk e`nk thoksa dh 'olu 
fØ;k ds fy, vko';d gSA

(ii) áwel fuekZ.k ,oa chtksa ds vadqj.k ds fy, e`nk ok;q
vR;ko';d gSA

(iii) lw{e thoksa }kjk vi?kVu fØ;k O  ij fuHkZj djrh 2

gSA

(iv) ewy o`f) ,oa u;s ewy jkse cuus ds fy, e`nk esa 
okru vko';d gSA

(v) e`nk dk okru {kh.k (Poor aeration) gksus ds dkj.k 
ikSèkksa esa vkdkfjdh;] dkf;Zdh; ,oa 'kkjhfj; xq.kksa esa ifjorZu
vk tkrs gSa tSls U;wesVksQksj (Pneumatophore), cVªslsl
;k iq'rk ewy (Buttress root) vkfn dk ik;k tkukA

 e`nk rkiØe e`nk esa 
gksus okys HkkSfrd ,oa jklk;fud çØeksa dks çHkkfor djus ds 
vfrfjDr (i) ewyksa }kjk ty ,oa yo.kksa ds vo'kks"k.k dh nj (ii) 
chtksa ds vadqj.k ,oa (iii) ikni ds Hkwfexr Hkkxksa dh o`f)] dks 
vR;fèkd lhek rd çHkkfor djrk gSA ikni esa mPpre 
mikip;h fØ;k,a ,oa ewyksa }kjk ty dk mPpre vo'kks"k.k 
lkekU;r% 20°C ls 30°C ds eè; gksrk gSA 20°C ls fuEu 
rkieku ty dh vo'kks"k.k nj dks dkQh de dj nsrk gSA 
fgekad ij vo'kks"k.k nj ux.; gksrh gSA vr% 'khr e`nkvksa 
(Cold soils) esa {kh.k ouLifr (Poor vegetation) gksrh gS rFkk 
ikSèks ckSus (Dwarf) cus jgrs gSaA m".k e`nkvksa (Warm soils) dh 
ouLifr esa o`{kksa dh vfèkdrk gksrh gSA e`nk rkiØe dk ekiu 
e`nk rkiekih (Soil thermometer) }kjk fd;k tkrk gSA

e`nk rkiØe fuEu dkjdksa ij fuHkZj djrk gS &

(i) e`nk lrg dk jax ,oa xBu

(ii) e`nk ty dh ek=k ,oa e`nk jUèkzrk

(iii) ouLifr dk vkoj.k

(iv) <ky dh fn'kk vkfnA

 jklk;fud n`f"V ls e`nk 
mnklhu (Neutral), vEyh; (Acidic) vFkok {kkjh; 
(Alkaline) gks ldrh gSA vEyh;rk ;k {kkjh;rk] e`nk esa 

+ –mifLFkr H o OH  vk;uksa dh lkUærk ij fuHkZj djrh gSA ;fn 
+ –fdlh e`nk esa nksuksa vk;Ul (H o OH ) dh ek=k cjkcj gks rks 

og mnklhu dgykrh gSA bl e`nk dk pH=7 gksrk gSA e`nk esa 

e`nk rkieku (Soil temperature) –

e`nk fØ;k;sa (Soil reactions) –

fp=k 1-13 % e`nk esa fofHkUu çdkj ds ty
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+ –H vfèkd gks rks pH=7 ls de vFkkZr~ vEyh; rFkk OH  dh ek=k 
c<+us ij pH=7 ls vfèkd vFkkZr~ {kkjh; gksrh gSA

e`nk dh vfèkd vEyh;rk ;k {kkjh;rk ikSèkksa ds fy, 
gkfudkjd gks ldrh gSA pH dk ikSèkksa dh thou {kerk 
(Viability) rFkk iks"kdksa ds lEHkj.k (Nutrient supply) ij 
çR;{k çHkko gksrk gSA ewy dksf'kdkvksa dk thoæO; pH=3 ds uhps 
rFkk pH=9 ds Åij vR;fèkd {kfrxzLr gks tkrk gSA lw{etho 
vEyh;rk ds çfr vR;fèkd laosnu'khy gksrs gSaA thok.kq {kkjh; 
ekè;e esa jgrs gSa rFkk pH=6 ls uhps muesa {kfr gksrh gSaA laoguh 
ikni pH 3.5 ls pH 8.5 ds chp LoLFk jg ldrs gSaA dqN ikni 
vEy lfg".kq (Acid tolerant) gksrs gSaA vfèkd {kkjh; e`nk Ålj 
(Barren) gksrh gS rFkk jsg (Reh) dgykrh gSA

mnklhu ;k vkaf'kd vEyh; e`nk vfèkdka'k ikSèkksa ds fy, 
mi;qDr gksrh gSA Ñf"ktU; ikniksa (Cultivated plants) dh dqN 
tkfr;ka vEyh; e`nk esa mx ldrh gSa tcfd f'kEch ikniksa 
(Leguminous plants) dh ,slh e`nk esa vYi o`f) (Poor 

growth) gksrh gSA

çÑfr esa fdlh Hkh tho dk LorU= vfLrRo ugha gSA lHkh 
ikni ,oa tUrq lkFk&lkFk jgrs gSa rFkk ,d&nwljs dks çR;{k ,oa 
vçR;{k :i ls çHkkfor djrs gSaA bu lthoksa dks leLr tSfod 
fØ;kvksa tSls o`f)] iks"k.k] çtuu] ijkx.k ,oa cht fofdj.k ds 
fy, ,d&nwljs ij fuHkZj jguk iM+rk gSA mijksDr lHkh çØeksa dks 
iw.kZ djus ds fy, thoksa esa vU;ksU; fØ;k,a gksrh jgrh gSaA vU;ksU; 
fØ;k,a ,d gh tkfr ds ikniksa ds eè; vFkok fofHkUu tkfr;ksa ds 
eè; ;k ikSèkksa ,oa tUrqvksa ;kus fofHkUu oa'kksa ds eè; gksrh jgrh gSA 
bUgsa Øe'k% vUrjktkrh; (Intraspecific), vUrjtkrh; 
(Interspecific) o vUrjoa'kh; (Intergeneric) vU;ksU;fØ;k,a 
dgrs gSaA thoksa esa gksus okyh leLr vU;ksU; fØ;kvksa dks tSfod 
dkjdksa ds vUrxZr j[kk x;k gSA bu lc ds lkFk&lkFk ekuo Hkh 
,d egÙoiw.kZ tSfod dkjd gSA

çÑfr esa leLr tho viuh vko';drkvksa dh iwfrZ gsrq 
,d&nwljs ij fuHkZj jgrs gSa rFkk tSfod lEcUèk (Biotic 

relations) cuk;s j[krs gSaA thoksa ds chp ;s lEcUèk nksuksa 
Hkkxhnkjksa ds fy, ykHknk;d] gkfudkjd ;k ,d ds fy, 
ykHknk;d rFkk nwljs ds fy, gkfudkjd gks ldrs gSaA Mh csjh 
(De Bary, 1879) us thoksa ds lglEcUèkksa dks n'kkZus ds ç;kstu ls 
^lgthou* (Symbiosis) 'kCn dk xBu fd;k ftlesa ,d ;k 
nksuksa lgHkkfx;ksa (Partners) dks ykHk gksrk gS rFkk gkfu fdlh dks 
Hkh ugha gksrh gSA ysfdu DykdZ (Clark, 1954) us lgthou 'kCn 
dk ç;ksx rHkh mfpr crk;k gS tc nksuksa lgHkkxh thoksa dks ykHk 

tSfod dkjd (Biotic Factors)

igqaps rFkk fdlh dks Hkh gkfu u gksA ;fn ,d tho dks gkfu 
gksrh gS rks ml voLFkk esa ^fojksèk* (Antagonism) 'kCn dk 
mi;ksx lq>k;k x;k gSA

vksMe ¼1971½ us lgthou lEcUèkh dks] èkukRed ,oa 
_.kkRed vU;ksU; fØ;kvksa (Positive and negative 

interactions) esa foHkDr fd;k gSA

 bu fØ;kvksa ds vUrxZr lef"V;ksa (Populations) ds 
vkilh lEcUèkksa }kjk nksuksa lgHkkfx;ksa dks lgk;rk igqaprh gS 
QyLo:i ,d ;k nksuksa tkfr;ka ykHkkfUor gksrh gSaA bu 
ykHknk;d vU;ksU;fØ;kvksa dh Js.kh esa fuEufyf[kr lEcUèk 
vkrs gSa &

1-  lgksidkfjrk (Mutualism)

2-  çkd~lg;ksfxrk (Proto-cooperation)

3-  lgHkksftrk (Commensalism)

 tc nks fofHkUu çdkj ds 
thoksa ds ijLij lkgp;Z (Association) esa jgus ls nksuksa dks 
ykHk igqaprk gksA iqu% nksuksa thoksa dks thfor jgus ds fy, nksuksa 
dk lkFk jguk vFkkZr~ lkgp;Z Hkh vko';d gks rks bl lEcUèk 
dks lgksidkfjrk (Mutualism) dgrs gSaA ;g lEcUèk nks ikniksa 
ds chp] nks tUrqvksa ds chp vFkok tUrqvksa o ikniksa ds chp gks 
ldrs gSaA blds eq[; mnkgj.k fuEufyf[kr gSa&

 dod ,oa 'kSoky nksuksa feydj 
,d tfVy tho dk fuekZ.k djrs gSa ftls 'kSd ;k ykbdsu  
dgrs gSaA ykbdsu dk FkSyl eq[;r% dod dk gksrk gS rFkk 
'kSoky ?kVd blesa fyiVk jgrk gSA ;s nksuksa ?kVd ykbdsu esa 
lkFk&lkFk jgdj ,d&nwljs dks ykHkkfUor djrs gSaA blesa 
'kSoky lgHkkxh çdk'k la'ys"k.k }kjk Hkkstu dk fuekZ.k djrs gSa 
ftldk mi;ksx dod Hkh djrh gSA blds çfrQy esa dod ls 
'kSoky dks ty] [kfut yo.k rFkk lqj{kk çkIr gksrh gSA

– 

ysX;qfeukslh dqy ds 'kkdh; o isfify;ksuslh midqy ds 
vfèkdka'k ikSèkksa esa xzafFky ewysa (Nodulated roots) gksrh gSaA ;s 
xzfUFk;ka jkbtksfc;e thok.kq (Rhizobium bacteria) }kjk 
mRiUu gksrh gSA xzfUFky ewyksa esa fuokl dj jgs thok.kqvksa dks 
ikSèks ls Hkkstu rFkk jgus ds fy, vkJ; çkIr gksrk gSA thok.kq 
Hkh ok;qe.Myh; ukbVªkstu dk fLFkjhdj.k dj ikSèks dks miyCèk 
djkrs jgrs gSa ftldh lgk;rk ls ikni esa çksVhuksa dk la'ys"k.k 
lqxe gksrk gSA blh çdkj lkbdl dh çkoykHk ewy 

tSfod vU;ksU;fØ;k,as (Biotic Interactions)

I. /kukRed vU;ksU;fØ;k,a (Positive Interactions)

1- lgksidkfjrk (Mutualism) –

¼v½ 'kSd (Lichens) –

¼c½ ukbVªkstu fLFkjhdj.k (Nitrogen fixation) 
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(Coralloid root), ,tksyk (Azolla) rFkk czk;ksQkbV ds 
,UFkksfljksl esa uhy gfjr 'kSoky ok;qe.Myh; ukbVªkstu ds 
fLFkjhdj.k dk dk;Z djrh gS ,oa ikni 'kjhj esa lqjf{kr jgrh 
gSaA

¼l½ dodewy lkgp;Z (Mycorrhizal associations)– 
dfri; mPp Js.kh ds ikniksa dh ewyksa ,oa dod ds lkgp;Z dks 
dodewy (Mycorrhiza) dgrs gSaA

dod] ewy dh cká lrg ij gh fyiVh gks ldrh gS ftls 
cfgiksZ"kh (Ectotrophic) dgrs gSa tSls ikbul] vksd vkfnA dqN 
dodewyksa esa dod] ewy ds vUnj dksf'kdkvksa esa Hkh gks ldrh gS 
ftls ijkUr%iksf"kr (Endotrophic) dodewy dgrs gSa] tSls 
vkWfdZMslh (Orchidacae), ,fjdslh (Ericaceae) vkfnA bu 
nksuksa çdkj dh dodewyksa esa dod Hkkx ty ,oa [kfut yo.kksa 
dk vo'kks"k.k dj o`{kksa dks miyCèk djkrh gS rFkk Lo;a ewyksa ls 
Hkkstu çkIr djrh gSA dqN rÙoksa tSls QkLQksjl dks ikSèks lhèks 
e`nk ls xzg.k ugha dj ikrs gSaA dod fo'ks"k fØ;k }kjk budk 
vo'kks"k.k dj ikSèkksa dks miyCèk djkrh gSA lkekU;r% ns[kk x;k 
gS fd ftu ikSèkksa esa dodewy gksrh gS mudh ewyksa esa ewy jkse ugha 
ik;s tkrsA ewy jkseksa dk dk;Z dod rUrqvksa }kjk fd;k tkrk gS 
¼fp= 1-14½A

ydM+h dks [kkus okys nhed lgksidkfjrk dk ,d vPNk 

mnkgj.k gSA nhed dh vka= esa VªkbdksfuEQk (Trichonympha) 
uke çksVkstksvk lsY;wykst dk ikpu djrk gS rFkk nhed ls bls 
vkJ; ,oa Hkkstu çkIr gksrk gSA

ikSèkksa esa ijkx.k (Pollination) rFkk Qy ,oa chtksa dk 
çdh.kZu Hkh blh çdkj ds mnkgj.k gSaA ;qDdk (Yucca) esa 
ijkx.k fØ;k ,d fof'k"V 'kyHk (Moth) çksuwck ;qDdklsyk 
(Pronuba yuccasella) }kjk lEiUu gksrh gSA ;g 'kyHk viuk 
thou&pØ ;qDdk ij iw.kZ djrk gSA vr% nksuksa dk thou&pØ 
iw.kZ djus esa ,d&nwljs dk lg;ksx çkIr gksrk gSA

 bl çdkj ds 
lEcUèk esa lkFk jgus okyh nksuksa lef"V;ksa (Populations) dks 
ykHk gksrk gS ysfdu nksuksa ds thfor jgus ds fy, ;g lEcUèk 
vfuok;Z ugha gSA leqæh ,uheksu] lkèkq dsadM+s (Hermit crab) ds 
chp çkd~ lg;ksfxrk ikbZ tkrh gSA leqæh ,uheksu] lkèkq dsadM+s 
ds [kksy ij fpidk jgrk gSA gjfeV Øsc ¼lkèkq dsadM+k½ bldks 
Hkkstu ds fy, ,d LFkku ls nwljs LFkku ij ys tkrk gS rFkk 
leqæh ,uheksu viuh na'k dksf'kdkvksa (Nematocysts) ls Øsc 
dks ckgjh [krjksa ls lqj{kk çnku djrk gSA nksuksa tho LorU= 
:i ls Hkh thou;kiu djus esa l{ke gSa vr% lkgp;Z nksuksa ds 
thfor jgus ds fy, vfuok;Z ugha gSA

 tc nks lkFk jgus 
okyh fHkUu tkfr;ksa ds thoksa esa ls ,d tkfr ds tho dks ykHk 
gksrk gks ysfdu gkfu fdlh dks Hkh ugha gksrh gks rks bl çdkj ds 
lEcUèk dks lgHkksftrk dgrs gSaA lgHkksftrk ds eq[; mnkgj.k 
fuEufyf[kr gSa&

¼v½ vf/kikni (Epiphytes) – ;s ikSèks Lo%iks"kh rFkk NksVs 
gksrs gSaA l?ku ouksa esa çdk'k dh vR;fèkd leL;k gksrh gSA 
vfèkikni çdk'k o vkæZrk çkIr djus ds fy, nwljs o`{kksa ds ruksa] 
'kk[kkvksa ;k i.kksZa ij fpids jgrs gSaA buesa nks çdkj dh ewysa gksrh 
gSa & vuqyXu ewysa (Clinging roots) tks vfèkikni dks nwljs o`{k 
ds rus ;k 'kk[kkvksa ij fpidkus dk dk;Z djrh gSaA fuyEch ewysa 
(Hanging roots) tks vkæZrkxzkgh xqafBdk (Velamen) ;k 
osysfeu uked e`r Liath Ård ds vkoj.k ;qDr gksrh gS ftldh 
lgk;rk ls ;s ewysa ok;qe.My dh ueh] vksl] o"kkZ vkfn ds ty 
dks vo'kksf"kr djrh gSA çdk'k dh mifLFkfr esa ;s ikSèks viuk 
Hkkstu Lo;a cukrs gSaA vr% vfèkikni ftl o`{k ij fpids jgrs gSa 
ml o`{k dks buls fdlh Hkh çdkj dh gkfu ugha gksrh gSA 
mnkgj.k& oSUMk (Vanda) rFkk vU; vkWfdZaM~lA

¼c½ dByrk,a (Lianas) – ;s dk"Bh; vkjksgh ikni gSa tks 
viuh tM+ksa }kjk fLFkj jgrs gSa ysfdu vU; o`{kksa dh lgk;rk ls 
buds 'kh"kZ Hkkxksa ij QSys jgrs gSaA ue m".k dfVcUèkh; ouksa 

2- çkd~lg;ksfxrk (Proto-cooperation) –

3- lgHkksftrk (Commensalism) –

fp=k 1-14 % ijkUr%iksf"kr dodewy] eksuksVªksik
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(Moist tropical forest) esa Åaps o`{kksa dh l?kurk ds dkj.k uhps 
ds Lrjksa dh ouLifr dks i;kZIr çdk'k çkIr ugha gks ikrk gSA 
blh dkj.k dByrk,a çdk'k xzg.k djus ds mís'; ls nwljs 
ikniksa ds lgkjs ÅapkbZ ij igqap tkrh gSa tgka ifÙk;ksa dks QSykdj 
mi;qDr çdk'k xzg.k dj Hkkstu fuekZ.k djrs gSaA ;gka ij mu 
ikSèkksa dks ftuls ;s dByrk,a lgkjk (Support) çkIr djrh gSa] 
dksbZ gkfu ugha gksrh gSA dByrkvksa ds eq[; mnkgj.k gSa& 
cksfgfu;k (Bauhinia) dh dqN tkfr;ka] VhuksLiksjk 
(Tinospora), ckWxsufofy;k (Bougainvillea) vkfnA dByrk,a 
ewyksa dh lgk;rk ls Hkwfe ls lEcUèk cuk;s j[krh gSa tcfd 
vfèkikniksa dk ewyksa }kjk Hkwfe ls dksbZ lEcUèk ugha jgrk gSA

tc nks thoksa ds lEcUèk bl çdkj ds gksa fd muds 
thoudky esa ,d ;k nksuksa dks gkfu igqaprh gks] ,sls lEcUèkksa dks 
_.kkRed vU;ksU;fØ;k,a ;k fojksèk (Antagonism) dgrs gSaA 
bl çdkj ds lEcUèkksa dks rhu Hkkxksa esa foHkkftr fd;k x;k gS&

¼1½ 'kks"k.k (Exploitation) 

¼2½ çfrthfork (Antibiosis)

¼3½ LièkkZ (Competition)

 blesa ,d lgHkkxh vius 
Lo;a ds ykHk gsrq nwljs  lgHkkxh dk 'kks"k.k djrk gS tks eq[;r% 
Hkkstu o vkJ; ds :i esa gksrk gSA Hkkstu ds dkj.k gksus okys 
'kks"k.k dks nks Hkkxksa esa foHkDr dj ldrs gSa&

¼v½ ijthfork (Parasitism), 

¼c½ ijHkf{krk (Predation)A

¼v½ ijthfork (Parasitism) – os tho tks viuk Hkkstu 
Lo;a ugha cuk ldrs oju~ blds fy, nwljs thoksa ij fuHkZj jgrs 
gSa] ijthoh dgykrs gSaA ijthoh (Parasite) ftl tho ls Hkkstu 
ysrk gS og ijiks"kh (Host) dgykrk gSA ijthoh vkJ;nkrk ;k 
ijiks"kh ls pwidkaxksa (Haustoria) dh lgk;rk ls Hkkstu çkIr 
djrs gSaA ijthoh vUr% ijthoh (Endoparasite) ;k cká 
ijthoh (Ectoparasite) gks ldrs gSaA dod rFkk lw{e 
thok.kqvksa ds vfrfjDr dqN iq"ih; ikSèks Hkh ijthoh gksrs gSaA ;s 
ikSèks nwljs ikSèkksa dh ewyksa ij ewy ijthoh (Root parasite) ;k 
LrEHk ij LrEHk ijthoh (Stem parasite) gksrs gSaA ;s vkaf'kd 
(Partial) ;k iw.kZ (Total) ijthoh gks ldrs gSaA ijthoh iq"ih; 
ikSèkksa dks fuEufyf[kr çdkj ls oxhZÑr fd;k x;k gS&

(i) iw.kZ LrEHk ijthoh (Total stem parasite) – tSls 
vejcsy (Cuscuta), tks csj (Ziziphus), ccwy (Acacia) vkfn 

II. _.kkRed vU;ksU;fØ;k,a
   (Negative Interactions)

¼1½ 'kks"k.k (Exploitation) –

ds LrEHk ij ik;k tkrk gSA ;g ijthoh ewy ,oa ifÙk;ksa jfgr 
gksrk gSA vr% iw.kZ :i ls ijiks"kh ij thfor jgrk gSA dlkbZFkk 
(Cassytha) uhe ij iw.kZ LrEHk ijthoh gS
¼fp= 1-15½A

(ii) vkaf'kd LrEHk ijthoh (Partial stem parasite)– tSls 
yksjsUFkl yksaxh¶yksjl  (Loranthus longiflorus), tks 
ckslfoyh;k (Boswellia) ds LrEHk ij] MsaMªksQFkh 
(Dendrophthae) vke ds LrEHk ij rFkk foLde (Viscum) 
lsc] ikbul vkfn ds LrEHk ijA ;s ijthoh vkaf'kd :i ls 
ijiks"kh ij fuHkZj djrh gSaA

(iii) iw.kZ ewy ijthoh (Total root parasite) – tSls 
LVªkbxk (Striga) ?kklksa o ysfiMkxsfFkl (Lepidagathes) dh 
ewy ij] vkjkscSadh (Orobanche) lksysuslh o ØwlhQsjh dqy ds 
ikSèkksa dh ewyksa ij] cSysuksQksjk (Balanophora) vusd m".k 
dfVcUèkh; ouksa ds o`{kksa dh ewyksa ij ik;s tkrs gSa ¼fp= 1-16½A

  fp= 1-15 % iw.kZ LrEHk ijthoh&vej csy ¼dqLdqVk½

fp= 1-16 % iw.kZ ewy ijthoh ¼jS¶Qfyf'k;k½
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(iv) vkaf'kd ewy ijthoh (Partial root parasite) – tSls 

pUnu (Santalum album) 'kh'ke] flfjl dh ewyksa ijA

¼c½ ijHkf{krk (Predation) – ijHkf{krk esa ijHk{kh ¼nwljs 

thoksa dks [kkus okyk½ vU; tkfr ds çkf.k;ksa dks idM+dj] ekjdj 

Hkkstu ds :i esa dke ysrk gSA tks ijHk{kh tUrqvksa dks [kkrs gSa 

mUgsa ekalkgkjh (Carnivores) rFkk tks ikSèkksa dks [kkrs gSa mUgsa 

'kkdkgkjh (Herbivores) ijHk{kh dgrs gSaA vfèkdka'k ijHk{kh tUrq 

gh gksrs gSaA Lo;a euq"; ,d ijHk{kh gSA dfri; ikni Hkh ijHk{kh 

gksrs gSaA dqN fo'ks"k çdkj ds ikSèks dhVksa dks idM+dj Hkkstu ds 

:i esa mi;ksx djrs gSa bUgsa dhVHk{kh ikni (Insectivorous 

plants) dgrs gSaA ;s ikni ukbVªkstu dh deh okyh e`nk esa mxrs 

gSaA ukbVªkstu dh deh dks iwjk djus ds fy, ;s fo'ks"k vaxksa dh 

lgk;rk ls dhVksa dks idM+dj [kkrs gSaA dhVHk{kh ikniksa ds eq[; 

mnkgj.k gSa& usisfUFkl] Mk;ksfu;k] Mªkslsjk] fiaxqbZdqyk] 

vYMªkoSUMk] ;wVªhdqysfj;k vkfn¼fp= 1-17½A

 nks thoksa ;k tho lewgksa ds 

bl çdkj ds ijLij lEcUèk ftlls nksuksa dks gh ykHk ugha gksrk 

gSA blesa ,d tho }kjk dqN jklk;fud inkFkksZa  ds L=o.k 

(Secretion) ds dkj.k nwljs tho dh o`f) iw.kZ ;k vkaf'kd :i ls 

vo:) gks tkrh gS ;k mldh e`R;q gks tkrh gSA dod] thok.kq 

rFkk ,fDVuksekblhV~l bl çdkj ds inkFkksZa dk L=o.k 

(Secretion) djrs gSaA vusd uhy gfjr 'kSoky vfro`f) dj ty 

dh lrg ij Nk tkrh gS rFkk gkbMªksDlhy vehu tSls tgjhys 

inkFkksZa dk L=o.k djrh gSa ftlls eNfy;ksa ,oa vU; tyh; thoksa 

dh e`R;q gks tkrh gSA

çk;% leku vko';drkvksa dh 

iwfrZ gsrq thoksa esa LièkkZ mRiUu gks tkrh gSA ;g LièkkZ fudV 

lEcfUèk;ksa vFkkZr~ leku tkfr ds thoksa esa vfèkd gksrh gSA xkmls 

(Gause, 1935) ds vuqlkj nks tkfr;ksa dh leku vko';drk esa 

LièkkZ ds dkj.k muesa ls ,d lekIr gks tkrh gSA bls çfrLièkkZ ds 

fu"dklu dk fl)kUr dgrs gSaA

ikSèkksa esa LièkkZ i;kZoj.kh; dkjdksa ¼[kfut] çdk'k] ty] 

yo.k] CO , O  vkfn½ dh vi;kZIr miyCèkrk ds dkj.k mRiUu 2 2

gksrh gSA ,d gh tkfr ds ikSèkksa ds chp gksus okyh LièkkZ dks 

Lotkrh; ;k vUrjktkrh; LièkkZ (Intraspecific competition) 

rFkk nks fHkUu tkfr;ksa ds ikniksa ds chp gksus okyh LièkkZ dks 

vUrjtkrh; LièkkZ (Interspecific)  dgrs gSaA dqN ikSèks fo'ks"k 

¼2½ çfrthfork (Antibiosis) –

¼3½ Li/kkZ (Competition) – 

çdkj ds jlk;uksa dk L=o.k djrs gSa tks nwljs ikSèkksa ds fy, 

gkfudkjd gksrs gSaA bls ,yhyksisFkh (Allelopathy) dgrs gSaA 

,sfjfLVMk vksfydsUFkk ¼?kkl½ Qhuksy tSls& inkFkksZa dk L=ko 

djrh gS ftlls ukbVªkstu dk fLFkjhdj.k djus okys thok.kqvksa 

,oa 'kSokyksa dh o`f) :d tkrh gSA blh çdkj ysUVkuk dsesjk 

(Lantana camara) rFkk ikfFkZfu;e fgLVsjksQksjl 

(Parthenium hysterophorus) Hkh dqN fo'ks"k jlk;uksa dk 

L=o.k djrk gS ftuds dkj.k] bu ikSèkksa ds vkl&ikl vU; 

'kkdh; ikSèkksa dh o`f) :d tkrh gS ;k mudh e`R;q gks tkrh gSA

ikniksa ds chp ikjLifjd fØ;kvksa ds vfrfjDr ikniksa ,oa 

tUrqvksa ds eè; Hkh ikjLifjd fØ;k,a gksrh gSaA lHkh tUrq çR;{k 

;k ijks{k :i ls viuk Hkkstu ouLifr ls çkIr djrs gSa rFkk 

mudh bu fØ;kvksa ls ikSèkksa dh o`f) ,oa fodkl ij lhèkk çHkko 

iM+rk  gSA ÅaV] HksM+] cdjh] xk;] HkSal] pwgs] [kjxks'k ikSèkksa dh 

ifÙk;ksa dks [kkrs gSa ftlls ikSèkksa dk çdk'k la'ys"kh {ks= cgqr de 

gks tkrk gSA tUrqvksa ds fujUrj fopj.k ls NksVs 'kkdh; ikSèks jkSan 

fn;s tkrs gSa rFkk muds iSjksa ls ogka dh Hkwfe Hkh dBksj gks tkrh gS 

ftlls e`nk esa ok;q lapj.k de gks tkrk gSA i'kqvksa ds fujUrj 

ncko ls Hkwfe ij ouLifr dk vkoj.k ugha cu ikrk rFkk e`nk 

vijnu (Soil erosion), Hkwfe dk dVko] ck<+ vkuk vkfn gksus 

yxrs gSaA jktLFkku ds nf{k.kh if'peh Hkkx esa HksM+] cdjh ,oa 

ÅaV tSls ikyrw i'kq cgqrk;r esa gksrs gSaA bl Hkkx ds 

e#LFkyhdj.k esa bu i'kqvksa dh egÙoiw.kZ Hkwfedk jgh gSA blh 

dkj.k ;g Hkkx iw.kZ jsfxLrku gSA pjus dk çHkko cgqo"khZ ikSèkksa dh 

rqyuk esa ,do"khZ ikSèkksa ij vfèkd iM+rk gSA

ekuo rFkk ouLifr dk lEcUèk vfr çkphu gSA ekuo dh 

vkèkkjHkwr vko';drk,a tSls jksVh] diM+k] edku ouLifr ls iw.kZ 

gksrh gSA vkfndky esa ekuo ;s vko';drk,a çÑfr ds lkFk 

lUrqyu cuk;s j[krs gq, iwjh dj ysrk Fkk ysfdu tSls&tSls 

ekuo dk ckSf)d fodkl gqvk rFkk mlds }kjk vkS|ksxhdj.k] 

'kgjhdj.k] taxyksa dk dkVuk (Deforestation) tSlh fØ;kvksa 

ds dkj.k çÑfr dk çkÑfrd lUrqyu fcxM+rk gh pyk x;k gSA 

orZeku esa ekuo futh fgrksa ds fy, ouksa dks lkQ dj Ñf"k rFkk 

ouLifr ij tUrqvksa dk çHkko 

(Effect of Animals on Vegetation)

ouLifr ij ekuo dk çHkko 

(Effect of Man on Vegetation)



(20)

pkjkxkg {ks= cukrk tk jgk gSA 'kgjksa ds vlhfer foLrkj] 

cM+s&cM+s Hkouksa dk fuekZ.k] dkj[kkuksa] ck¡èkksa] lM+dksa ,oa jsyekxksZa 

ds fuekZ.k vkfn ds fy, ouLifr dk lQk;k fd;k tk jgk gS] 

QyLo:i vusd leL;kvksa tSls i;kZoj.kh; çnw"k.k] i;kZoj.kh; 

rkieku dk c<+uk] çkÑfrd lalkèkuksa esa deh vkfn ds dkj.k 

ekuo dk vfLrRo [krjs esa iM+ x;k gSA bu lcds vfrfjDr] ikSèkksa 

dks ,d LFkku ls nwljs LFkku ij ys tkdj ¼HkkSxksfyd forj.k½ 

ouLifr ds forj.k esa ekuo us mi;ksxh Hkwfedk fuHkkbZ gSA

loZçFke yhfcx ¼1843½ us ;g crk;k fd fdlh Hkh tSfod 
leqnk; ;k O;fä;ksa ds lewg ;k O;fä;ksa dh lQyrk dbZ dkjdksa 
ij fuHkZj djrh gS ,oa eq[; :i ls ml dkjd ij fuHkZj djrh gS 

ikfjfLFkfrdh; fu;e (Ecological Laws) 

1- U;wVu dk fu;e (Law of Minium)

ftldh ek=k U;wure gksA bls yhfcx dk U;wurk dk fu;e dgrs 
gSaA

 ,d U;wuiks"kh >hy esa dkcZuMkbvkWDlkbM 

dh ek=k U;wure gksus ij mlesa çdk'k la'ys"k.k dh nj de 

gksxh] blh dkj.k mlesa çkFkfed mRikndrk Hkh de gksxhA 

mnkgj.kkFkZ &

fp= 1-17 % dhVHk{kh ikni ¼v½ Mk;ksfu;k ¼c½ usisfUFkl] ¼l½ Mªkslsjk
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gkykafd mlesa vU; lHkh iks"kd rRoksa dh ek=k vR;f/kd gSA vxj 

bl >hy esa CO  dh ek=k c<+kbZ tkbZ rks çkFkfed mRikndrk esa 2

Hkh rsth ls o`f) gksxhA ysfdu ,d Lrj ds i'pkr~ mRikndrk dh 

nj esa dksbZ o`f) ugha gksxh D;ksafd vc CO  dh ek=k lhekdkjh 2

dkjd cu tkrh gSA bl fLFkfr esa vU; dksbZ dkjd tks U;wure 

ek=k esa mifLFkr gS og çkFkfed mRikndrk dh nj dk fu/kkZj.k 

djsxk o mldh ek=k c<+kus ij mRikndrk dh nj easa Hkh o`f) 

gksxhA

çR;sd tho dk HkkSfrd dkjdksa ds lkFk ,d lgu'khyrk 

Lrj gksrk gSA lsYQksMZ ds vuqlkj tkfr;ksa dk forj.k ml 

i;kZoj.kh; dkjd ij fuHkZj djrk gS ftldh lgu'khyrk dk 

Lrj ml tho tkfr ds fy, lhfer gksA

thoksa esa ,d dkjd ds çfr lgu'khyrk dk Lrj foLr`r 

vkSj nwljs fdlh dkjd ds fy, lhfer gks ldrk gSA ;g fdlh 

Hkh ,d HkkSfrd ;k jklk;fud dkjd }kjk tkfr dk forj.k 

lhfer gks ldrk gSA ,slh tho tkfr;k¡ ftudh lhekdkjh 

dkjdksa ds fy, lgu'khyrk dh {kerk foLr`r gks mudk forj.k 

fo'oO;kih gksxkA

vxj ifjfLFkfr;k¡ ,d dkjd ds fy, vuqdwyre ugha gS rks 

vU; dkjdksa ds fy, lgu'khyrk Lrj Hkh de gks tk;sxkA tSls 

ukbVªkstu dh de ek=k esa mifLFkfr lq[kk ds çfr çfrjksèkdrk esa 

deh dj nsrh gSA vxj tho vius vuqdwyre Lrj ij ugha ik;k 

tkrk gS rks vU; dkjd egRoiw.kZ gks tkrs gSaA tSls LikjfVuk 

vYVjuh¶yksjk LoPN ty esa loksZÙke :i ls o`f) djrk gS ysfdu 

;g nynyh yo.kh; LFkyksa ij ik;k tkrk gSA ;g vU; ikS/kksa ds 

ctk; viuh i.kksZ ls yo.kksa dk csgrj L=o.k dj ldrk gSA vr% 

;g yo.kh; nynyh LFkkuksa ds fy, loksZÙke ikni gSA i;kZoj.kh; 

dkjd tuu ds nkSjku vR;Ur egRoiw.kZ gksrs gSaA tuu djus okys 

tho] cht] v.Ms] Hkwz.k] uo ikni ,oa ykokZ vkfn dh lgu'khyrk 

Lrj o;Ldksa ds ctk; ladh.kZ gksrh gSA tSls o;Ld lkbçl o`{k 

ty esa csgrj <ax ls thou;kiu dj ldrk gS ysfdu uoikniksa 

ds fodkl ds fy, 'kq"d tehu dh vko';drk jgrh gSA blh 

çdkj o;Ld uhy dsadM+k mPp DyksjkbM ;qä LoPN ty esa 

vPNs ls o`f) djrk gS ysfdu blds ykokZ dks o`f) djus ds fy, 

leqæh ty dh vko';drk gksrh gSA

2- lgu'khyrk dk fu;e (Law of Tolerance)

  
1- i`Foh dh vk;q 4&5 djksM+ o"kZ gS rFkk i`Foh ij loZçFke 

thou dk mn~xe 3-5 djksM+ o"kZ iwoZ gqvkA

2- lkSje.My esa lw;Z ds pkjksa vksj 8 xzg pDdj yxkrs jgrs gSa 
ftuesa cq/k] 'kqØ] i`Foh] eaxy] c`gLifr] 'kfu] v:.k o 
o:.k gSaA

3- czãk.M ds mn~Hko ds ckjs esa fcx csax fl)kUr dks
lokZf/kd ekU;rk feyh ftlds vuqlkj czãk.M ,d 
fo'kky foLQksV ds lkFk 'kq: gqvkA

4- i`Foh lw;Z ds pkjksa vksj pDdj yxkrh gS tks 365¼ fnu esa 
iwjk gksrk gSA tcfd i`Foh ds pkjksa vksj pUæek pDdj 
yxkrk gS tks ,d pDdj 27-33 fnuksa esa iwjk djrk gSA

5- lkSje.My esa i`Foh gh ,d ek= ,slk xzg gS tgk¡ tho tUrq 
ik;s tkrs gSaA i`Foh ij ok;q vkSj ty gS tks thoksa ds fy, 
vko';d gSA

6- i`Foh ds rhu Hkkx gSa & dksj] çkokj ,oa iiZVh HkkxA

7- i`Foh ds vkfn ok;qe.My esa vusd xSlsa CO , ehFksu] 2

veksfu;k gkbMªkstu] tyok"i mifLFkr FkhA ;g xeZ ,oa 
vkWDlhtu jfgr FkhA

8- i;kZoj.k i`Foh ds pkjksa vksj dh ifjfLFkfr;k¡ ;k ifjos'k gSA

9- okrkoj.k ds nks çdkj ds ?kVd gksrs gSa & (i) futhZo ?kVd 
(ii) ltho ?kVdA

10- futhZo ?kVdksa esa çdk'k] rkieku] o"kkZ] e`nk vkfn vkrs gSaA

11- ltho ?kVdksa esa lw{etho] dod] çksVkstksvk ikS/ks o çk.kh 
vkrs gSaA

12- i`Foh viuh /kwjh ij 24 ?k.Vs esa ,d ckj yV~Vw dh rjg 
?kwerh gS blfy, fnu o jkr dk pØ 24 ?k.Vs dk gksrk gSA

13- e`nk esa dsf'kdk] jklk;fud cfU/kr] xq#Roh; ,oa vkæZrk 
ty mifLFkr jgrk gSA dsoy dsf'kdk ty gh ikS/kksa dks 
miyC/k jgrk gSA

14- foKku dh og 'kk[kk ftlds vUrxZr e`nk dk vè;;u 
fd;k tkrk gS] e`nk foKku (Pedology) dgykrh gSA

15- e`nk ijr dk og Hkkx ftlesa tUrqvksa o ikS/kksa ds e`r Hkkxksa 
dk iw.kZ vi?kVu u gqvk gks fyêj ;k djdV dgykrk gSA 
fyêj ds uhps dk Hkkx MQ ,oa mlds uhps iw.kZ vi?kfVr 
Hkkx ãqel dgykrk gSA

16- tc nks fofHkUu çdkj ds thoksa dks ijLij lkgp;Z esa jgus 
ij nksuksa dks ykHk igqaprk gks lgksidkfjrk dgykrk gSA 
mnk- ykbdsu] dodewyA

egRoiw.kZ fcUnq
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¼v½ 27-33 fnu ¼c½ 24 fnu

¼l½ 30 fnu ¼n½ 365¼ fnu

5- lkSje.My ds fdl xzg ij thou ik;k tkrk gS&

¼v½ eaxy ¼c½ c`gLifr

¼l½ cq/k ¼n½ i`Foh

6- i`Foh dks ÅtkZ dgk¡ ls feyrh gS&

¼v½ pUæek ¼c½ lw;Z

¼l½ eaxy ¼n½ c`gLifr

7- i`Foh dk xeZ o rjy Hkkx gS&

¼v½ çkokj ¼c½ iiZVh Hkkx 

¼l½ ØksM ¼n½ mijksä lHkh

8- i`Foh dks lw;Z ds pkjksa vksj pDdj yxkus esa fdruk le; 
yxrk gS&

¼v½ 30 fnu ¼c½ 24 fnu

¼l½ 27-33 fnu ¼n½ 365¼ fnu

9- i`Foh ds vkfn ok;qe.My esa dkSulh xSl vuqifLFkr Fkh&

¼v½ veksfu;k ¼c½ dkcZu MkbvkWDlkbM 

¼l½ ehFksu ¼n½ vkWDlhtu

10- bdksyksth 'kCn dk loZçFke ç;ksx fdlus fd;k&

¼v½ jkbVj ¼c½ VsUlys 

¼l½ gsdy ¼n½ MkfoZu

11- thoksa ds lewg ,oa muds i;kZoj.k ds e/; ds ikjLifjd 
lEcU/kksa ds v/;;u dks dgk tkrk gS&

¼v½ Hkwxksy ¼c½ tho foKku 

¼l½ ikfjfLFkfrdh ¼n½ ekuo 'kkL=

12- MAB fdldk laf{kIr :i gS&

¼v½ ekuo ,oa tSoe.My ¼c½ ekuo ,oa i;kZoj.k

¼l½ ekuo ,oa ck;kse ¼n½ ekuo ,oa cSDVhfj;k

13- nh?kZ nhIrhdkyh ikS/kksa dks fdrus ?k.Vs dk va/kdkj dky 
vko';d gksrk gS&

¼v½ 8 ¼c½ 10

¼l½ 12 ¼n½ 16

14- ftu {ks=ksa esa mPp rkiØe gksrk gS ogk¡ fdl çdkj dh 
ouLifr ikbZ tkrh gS&

¼v½ lnkgfjr ¼c½ i.kZikrh

17- vk/klgdkfjrk esa laca/k nksuksa thoksa ds thfor jgus ds fy, 
vko';d ugha gksrk gS ysfdu lkFk jgus ij nksuksa dks  ykHk 
gksrk gSA

18- og laca/k ftlesa nks lkFk jgus okyh fHkUu tkfr;ksa ds thoksa 
esa ls ,d tkfr ds tho dks ykHk gksrk gks rFkk nwljs dks 
fdlh çdkj dh gkfu ugha gksrh gksA lgHkksftrk dgykrh 
gSA

19- os tho tks viuk Hkkstu Lo;a u cukdj nwljksa ij fuHkZj 
jgrs gSa] ijthoh dgykrs gSaA

20- nks thoksa dk lewg ftlesa ijLij nksuksa dks ykHk ugha gksrk 
gSA çfrthfork dgykrh gSA

21- nwljksa thoksa dks [kkus okyk tho ijHk{kh dgykrk gSA
ikS/kksa dks [kkus okyk 'kkdkgkjh ,oa tUrqvksa dks [kkus okyk 
ekalkgkjh dgykrk gSA

22- os ikS/ksa tks dhVksa dks idM+dj Hkkstu ds :i esa dke ysrs gSa] 
dhVkgkjh ikni dgykrs gSaA mnk- Mªkslsjk] Mk;ksfu;k] 
usisUFkhl vkfnA

23- ykbdsu esa 'kSoky o dod dk lkgp;Z ,oa dodewy esa 
dod o mPp ikniksa dh tM+ksa ds e/; lkgp;Z ik;k tkrk 
gSA

24- vkfdZM o osUMk vf/kikniksa ds mnkgj.k gS tcfd vejcsy 
iw.kZ LrEHk ijthoh o vksjkscsadh iw.kZ ewy ijthoh gSA

1- vk/kqfud ekU;rk ds vuqlkj lkSje.My esa fdrus xzgksa dh 
mifLFkfr ekuh xbZ gS&

¼v½ 7 ¼c½ 8

¼l½ 9 ¼n½ 10

2- i`Foh ij thou dk mn~Hko fdrus o"kksZa iwoZ gqvk&

¼v½ 4-5 djksM+ o"kZ iwoZ ¼c½ 4-0 djksM+ o"kZ iwoZ

¼l½ 3-5 djksM+ o"kZ iwoZ ¼n½ 3-0 djksM+ o"kZ iwoZ

3- i`Foh yxHkx fdrus o"kZ iqjkuh gS&

¼v½ 5 djksM+ o"kZ ¼c½ 4 djksM+ o"kZ

¼l½ 4-5 djksM+ o"kZ ¼n½ 3 djksM+ o"kZ

4- pUæek i`Foh ds pkjksa vksj ,d pDdj fdrus fnuksa esa iwjk 
djrk gS&

  vH;klkFkZ iz'u

cgqp;ukRed ç'u (Multiple Choice Questions)
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11- ihMksyksth dh ifjHkk"kk nhft,A

12- lgHkksftrk D;k gS\

13- çkd~lg;ksfxrk fdls dgrs gSa\

14- ,yhyksisFkh D;k gS\

15- fdl çdkj dh e`nk [ksrh ds fy, mi;qä gksrh gS\

16- dodewy esa fdldk lkgp;Z gksrk gS\

17- fo'o dk lcls cM+k iq"i dkSulk gS\

18- e`nk esa ukbVªkstu LFkk;hdj.k djus okys thok.kq dkSuls gSa\

19- [kfuthdj.k D;k gS\

20- gksykMZ fdls dgrs gSa\

1- fcx csax fl)kUr D;k gS\

2- czãk.M fdlls feydj curk gS\

3- lkSje.My dh lajpuk dSlh gksrh gS\

4- i`Foh ds vkfn ok;qe.My dh D;k fo'ks"krk,a Fkh\

5- i`Foh dh lajpuk dks le>kb,A

6- i`Foh ij thou dh mRifÙk dSls gqbZ\

7- lw;Z ds fofHkUu xzgksa dks le>kb,A

8- e`nk ifjPNsfndk dh fofHkUu Lrjksa dks le>kb,A

9- lgksidkfjrk ,oa ijthfork esa D;k vUrj gS\

10- tyok;oh; dkjdksa ij laf{kIr fVIi.kh fyf[k,A

11- lgu'khyrk dk fu;e D;k gS\

12- U;wurk dk fu;e D;k gS\

13- nhIrhdkfyrk ij laf{kIr fVIi.kh fyf[k,A

14- rkieku dk ouLifr forj.k ij D;k çHkko iM+rk gS\ 
le>kb,A

15- lgHkksftrk ij laf{kIr fVIi.kh fyf[k,A

16- HkwvkÑfrd dkjdksa ij laf{kIr fVIi.kh fyf[k,A

17- lw;Zrkih ,oa Nk;krkih ikniksa esa vUrj Li"V dhft,A

18- fuEu ij laf{kIr fVIi.kh fyf[k,&

(i) vf/kikni

         (ii)     vk/klgdkfjrk

19- ijHkf{krk ,oa çfrthfork esa vUrj Li"V dhft,A

20- /kukRed vU;ks;fØ;k,a D;k gS\fVIi.kh fyf[k,A

y?kwÙkjkRed ç'u (Short Answered Questions)

¼l½ ,Yikbu ¼n½ fefJr 'kadq/kkjh

15- dkSuls ikS/ks ok;qe.Myh; vkæZrk dks lh/ks vo'kksf"kr djrs 
gSa&

¼v½ ykbdsu ¼c½ ekWl

¼l½ vkfdZM ¼n½ mijksä lHkh

16- dkSulh e`nk tykØkUr gksrh gS&

¼v½ fpduh ¼c½ nkseV

¼l½ cyqbZ ¼n½ xkn

17- e`nk esa ik;s tkus okyk fdl çdkj dk ty ikS/kksa dks çkIr 
gksrk gS&

¼v½ vkæZrkxzkgh ¼c½ dsf'kdk 

¼l½ jklk;fud cfU/kr ¼n½ xq#Roh;

18- leqæh ,uheksu ,oa gjfeV Øsc ds e/; dkSulk laca/k ik;k 
tkrk gS&

¼v½ lgHkksftrk ¼c½ lgksidkfjrk

¼l½ çkdlg;ksfxrk ¼n½ ijthfork

19- iw.kZ LrEHk ijthoh gS&

¼v½ dqLdqVk ¼c½ vksjkscsadh 

¼l½ yksjsaFkl ¼n½ LVªkbxk

20- dhVkgkjh ikni ugha gS&

¼v½ Mªkslsjk ¼c½ usisUFkhl 

¼l½ Mk;ksfu;k ¼n½ vksjkscsadh

1- czãk.M fdlls curk gS\

2- lkSje.My D;k gS\

3- fnu o jkf= dk pØ 24 ?k.Vs dk gh D;ksa gksrk gS\

4- lw;Z ds utnhd xzg dkSulk gS\

5- lkSje.My dk lcls cM+k xzg dkSulk gS\

6- i`Foh ij thou /kkj.k ds fy, vko';d ifjfLFkfr;k¡ D;k 
gS\

7- áqel o MQ esa D;k vUrj gS\

8- ikfjfLFkfrdh dh ifjHkk"kk fyf[k,A

9- y?kqnhIrhdkyh ikS/ks D;k gS\

10- fyêj D;k gS\

vfr y?kwÙkjkRed ç'u (Very Short Answered 

Questions)
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fucU/kkRed ç'u (Long Answered Questions)

1- tyok;oh dkjdksa ij foLr`r fVIi.kh fyf[k,A

2- lkSje.My ,oa blds fofHkUu xzgksa ij foLrkj ls o.kZu 
fyf[k,A

3- e`nh; dkjdksa dks foLrkj ls le>kb,A

4- /kukRed o _.kkRed vU;ksU;fØ;kvksa ds fofHkUu çdkjksa 
dks foLrkj ls le>kb,A

5- i`Foh ds mn~Hko ,oa bl ij thou ds fodkl dh voèkkj.kk 
dks foLrkjiwoZd le>kb,A

6- fuEu ij foLr`r fVIi.kh fyf[k,&

¼v½  HkwoSKkfud pØ  

     ¼c½  lgksidkfjrk

mÙkjekyk% 1 ¼c½ 2 ¼l½ 3 ¼l½ 4 ¼v½ 5 ¼n½ 
6 ¼c½ 7 ¼l½ 8 ¼n½ 9 ¼n½ 10 ¼v½

11 ¼l½ 12 ¼v½ 13 ¼v½ 14 ¼v½ 15 ¼n½
16 ¼v½ 17 ¼c½ 18 ¼l½ 19 ¼v½ 20 ¼n½
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bdkbZ & 2
   tula[;k vkSj leqnk; µ
(Population and Community)

lkekU; vFkksZa esa lef"V (Population) dk vFkZ 
tula[;k vFkkZr thoksa dh la[;k ls fy;k tkrk gSA vaxzsth 
esa ç;qDr ^ikiqys’ku* 'kCn ysfVu Hkk"kk ds 'kCn ^iksI;wyl* ls 
fy;k x;k gS ftldk vFkZ gksrk gS yksx (People)A ogha 
ikfjfLFkfrdh esa lef"V dk vFkZ ,d fo’ks"k çtkfr ;k dbZ 
lEcfUèkr tkfr;ksa ds leLr çkf.k;ksa ls gS tks ,d fo’ks"k 
le; ij fo’ks"k {ks= esa ik;s tkrs gSaA 

fofHkUu oSKkfudksa us lef"V ikfjfLFkfrdh 'kCn dks 
vyx&vyx çdkj ls ifjHkkf"kr fd;k gS&

:V ¼1967½ ds vuqlkj] ̂ ^fdlh tUrq çtkfr dh dk;kZRed 
bdkbZ ds lnL;ksa ds ml lewg dks tks okrkoj.k ls lhèks 
vuqfØ;k;sa djrs gq, LFkku fo’ks"k ds çkÑfrd lzksrksa dk leku 
:i ls 'kks"k.k djrs gS] lef"V (Population) dgrs gSaA**

edukWVu ¼1973½ ds vuqlkj] ^^leku vkuqoaf’kdh ds ml 
lewg dks tks leku le; o LFkku ij ik;s tkrs gSa] lef"V 
dgykrs gSaA**

ØsCl ¼1976½ ds vuqlkj] ̂^fdlh fo’ks"k le; vkSj LFkku ij 
çtkfr fo’ks"k ds lewg dks ogk¡ dh tho la[;k ;k lef"V dgrs 
gSaA**

vè;;u dh n`f"V ls lef"V dks nks Hkkxksa esa foHkkftr fd;k 
x;k gS &

1- ,d tkrh; lef"V (Monospecific population) – ,d 
lef"V esa dsoy ,d tkfr dks 'kkfey fd;k tkrk gSA

2- cgqtkrh; lef"V (Polyspecific population) – ,d 
lef"V ds vè;;u esa dbZ tkfr;ksa dks 'kkfey fd;k tkrk gSA

ifjHkk"kk (Definition)

lef"V ikfjfLFkfrdh esa fdlh lef"V dh of)] ?kuRo] 
vkdkj] foHkktu] tUenj] çfrLi)kZZ] e`R;qnj] lgu’khyrk vkfn 
dk vè;;u fd;k tkrk gSA 

,d tula[;k ds vè;;u gsrq fuEufyf[kr vfHkyk{kf.kd 
xq.kksa dk vè;;u fd;k tkrk gS&

¼1½ vkdkj ,oa ?kuRo (Size and density)

¼2½ çdh.kZu (Dispersion)

¼3½ tUe nj (Natality)

¼4½ e`R;q nj (Morality)

¼5½ vk;q lajpuk (Age structure)

¼6½ fyaxkuqikr (Sex ratio)

¼7½ o`f) nj (Growth rate)

¼8½ tSfod foHko (Biotic potential)

 fdlh Hkh 
tula[;k esa mlds lnL;ksa dh la[;k dks lEiw.kZ vkdkj ds :i esa 
fo:fir fd;k tkrk gS tcfd i;kZoj.k ds çfr bdkbZ {ks=Qy esa 
mifLFkr lnL;ksa dh la[;k mldk ?kuRo dgykrh gSA cM+s thoksa 
dks tSls çfr gsDVs;j 200 o`{kksa dh la[;k rFkk NksVs thoksa tSls 
ikni Iyodksa dh 5 fefy;u dksf'kdk,sa çfr D;qfcd ehVj ty ds 
:i esa n'kkZ;k tkrk gSA Hkkj ds :i esa bls 200 ikS.M eNfy;ksa dh 
çfr gsDVs;j ty lrg ds :i esa n'kkZ;k tk ldrk gSA

çÑfr esa thoksa dk forj.k fHkUu&fHkUu çdkj ls gksrk gS vr% 
?kuRo Hkh blh vk/kkj ij nks çdkj dk gks ldrk gS&

tula[;k ds vfHky{k.k
(Population Characteristics)

1- vkdkj ,oa ?kuRo (Size and density) –
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(i) vifj"Ñr ?kuRo (Crude density) – fdlh Hkh tho dh 
çfr bdkbZ la[;k ;k tSoHkkj dqy {ks=Qy dk vifj"Ñr ?kuRo 
dgykrk gSA

(ii) fof'k"V ;k ikfjfLFkfrdh; ?kuRo (Specific or 

ecological density) – fdlh Hkh tho dh çfr bdkbZ la[;k ;k 
?kuRo dqy vkoklh; {ks=Qy dk fof'k"V ?kuRo dgykrk gSA 
vkoklh; {ks=Qy og {ks= gS ftlesa okLrfod :i ls tula[;k 
fuokl djrh gSA

mijksä nksuksa ?kuRo çdkjksa dks fuEu çdkj ls Hkh le>k;k 
tk ldrk gSA çÑfr esa lkekU;r% tho tkfr;k¡ lewg esa mxrh gSa 
ysfdu mudk forj.k dHkh Hkh leku ugha gksrk gSA mnkgj.k ds 
rkSj ij ikni tkfr;k¡ dsfl;k Vksjk ,oa vkWIyhlsEul  Nk;knkj 
{ks=ksa esa l?kurk ls rFkk [kqys {ks=ksa esa fojy :i ls mxrh gSaA bl 
çdkj iw.kZ {ks=Qy ¼Nk;knkj o [kqyk½ dk ?kuRo vifj"Ñr 
?kuRo dgyk;sxk tcfd dsoy Nk;knkj {ks=ksa dk ?kuRo tgk¡ ij 
vf/kdka'k ikni tkfr;k¡ l?kurk ls mx jgh gS] ikfjfLFkfrdh; 
?kuRo dgyk;sxkA

?kuRo dk ekiu ml le; vkSj egRoiw.kZ gks tkrk gS tc 
fdlh {ks= dh tula[;k le; ds lkFk ifjofrZr gks jgh gS ;k rks 
?kV jgh gS ;k c<+ jgh gSA ,sls le; esa nksuksa ?kuRo dk eku esa 
vUrj gksxkA cnyrh gqbZ tula[;k {ks=ksa esa lkisf{kd ckgqY;rk 
vf/kd csgrj lwpd gksxkA

 fdlh Hkh {ks= esa tula[;k ds 
lnL;ksa dk ,d nwljs ls lkisf{kd LFkkfud Lo:i çdh.kZu 
dgykrk gSA

forj.k lkekU;r% rhu çdkj dk gksrk gS&

(i) fu;fer çdh.kZu (Regular dispersion) – bl çdkj ds 
çdh.kZu esa tula[;k ds lnL; ,d nwljs ls yxHkx leku nwjh 
ij mifLFkr jgrs gSaA ;g çÑfr esa dHkh&dHkh gksrk gSA ysfdu 
Qlyh {ks=ksa esa ;g O;ofLFkr ra= ds :i esa ik;k tkrk gSA

(ii) ;kn`fPNd çdh.kZu (Random dispersion) – bl çdkj 
ds çdh.kZu esa tula[;k ds ,d lnL; fLFkfr nwljs iM+kSlh 
lnL;ksa ls vlEcfU/kr gksrh gSA ;g Hkh çÑfr esa lkekU;r% 

2- çdh.kZu (Dispersion) –

dHkh&dHkh gksrh gSA

(iii) lkewfgd çdh.kZu (Clumped dispersion) – 

vfèkdka'k tula[;k esa bl çdkj dk çdh.kZu lkekU;r% ik;k 
tkrk gSA ftlesa tula[;k lnL; lewgksa esa ik;h tkrh gS rFkk 
buds chp&chp esa lnL; de ;k ugha Hkh ik;s tkrs gSaA bl 
çdkj dk çdh.kZu lkekfud lewgksa tSls ,d gh dqy lewg ;k 
dqN okrkoj.kh; ifjfLFkfr;ksa ds QyLo:i gksrk gSA

 fdlh lef"V esa bdkbZ le; esa 
tUes u, lnL;ksa dh la[;k dks tUe nj (Natality or birth 

rate) dgk tkrk gSA ;g lef"V dh tula[;k esa gks jgh o`f) dks 
n’kkZrh gSA

tUe nj dh x.kuk ds le; dbZ dkjdksa dks è;ku esa j[kk 
tkrk gS & vk;q] le;] Hkkstu] tSfod ;k vtSfod vkfn vusd 
dkjd tUe nj dks çHkkfor djrs gSaA mnkgj.kr% lef"V ds 
vyx&vyx vk;q oxZ ds fy, tUe nj vyx&vyx gksrh gS 
;Fkk ;qokoLFkk  esa tUe nj vfèkdre rFkk mÙkjksrj o`)koLFkk 
esa ;g de gksrh tkrh gSA

tUe nj dk fuEu nks :iksa esa vè;;u fd;k tkrk gS&

(i) mPpre ;k dkf;Zdh; tUe nj (Maximum or 

physiological natality) – bls ije] lEHkkfor ;k fØ;k’khy 
tUe nj Hkh dgk tkrk gS] ;g fdlh lef"V ds fy, fu;r 
(Constant) gksrh gS vr% blds eku ij i;kZoj.kh; dkjdksa dk 
dksbZ çHkko ugha iM+rk ysfdu ;g dkf;Zdh; dkjdksa ls çHkkfor 
gksrh gS bls mRikndrk nj (Fecundity rate) ds :i esa Hkh 
çnf’kZr fd;k tkrk gSA

(ii) ikfjfLFkfrdh; ;k okLrfod tUe nj (Ecological or 

realised natality) – bldk eku fofHkUu i;kZoj.kh; dkjdksa ls 
çHkkfor gksrk gS vFkkZr~ ifjorZu’khy gksrk gSA vr% lHkh 
okLrfod n’kkvksa esa lef"V ds thoksa dh la[;k esa gksus okyh o`f) 
dks ikfjfLFkfrdh; ;k okLrfod tUe nj dgrs gSa ¼fp= 2-1½A

tUe nj dh x.kuk fuEu lw= ls dh tk ldrh gS&

3- tUe nj (Natality) –
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tgk¡ & N = okLrfod thoksa dh la[;k

n = u, thoksa dh la[;k

t = le;  

 bdkbZ le; esa fdlh lef"V esa 
ejus okys thoksa dh la[;k lef"V dh e`R;q nj dgykrh gSA tUe 
nj dh rjg gh e`R;q nj dks Hkh fuEu nks :iksa esa O;Dr fd;k tkrk 
gS&

(i) U;wure e`R;q nj (Minimum mortality) – bls fof’k"V 
;k ije e`R;q nj Hkh dgrs gSaA ;g vkn’kZ ifjfLFkfr;ksa vFkkZr~ 
fcuk fdlh lhekdkjh dkjdksa ds çHkko esa lef"V esa gksus okyh 
e`R;q dh la[;k esa çnf’kZr djrh gSA fdlh lef"V ds fy, bldk 
eku fLFkj gksrk gS ,oa i;kZoj.kh; dkjdksa dk bl ij dksbZ çHkko 
ugha iM+rk gSA vFkkZr~ thoksa dh e`R;q vkn’kZ ifjfLFkfr;ksa esa lEiw.kZ 
vk;q iwjh dj ysus ds i’pkr~ gh gksrh gSA

(ii) ikfjfLFkfrdh; ;k okLrfod e`R;q nj (Ecological or 

realised mortality) – okLrfod ifjfLFkfr;ksa esa e`R;q nj lef"V 
esa gksus okys thoksa dh e`R;q] okLrfod ;k ikfjfLFkfrdh; e`R;q nj 
dgykrh gSA bldk eku ikfjfLFkfrdh; o vU; dkjdksa }kjk 

4- e`R;q nj (Mortality) –

çHkkfor gksrk gS vr% eku ifjorZu’khy gksrk gSA

lef"V dk vfLrRo cuk jgs blds fy, e`R;q nj ls Hkh 
thfor nj ;k tUe e`R;q nj egRoiw.kZ dkjd gS] vFkkZr tUes 
lnL;ksa esa ls fdrus lnL; thfor jgsA

thfor nj lkekU;r% thfor pØ }kjk n’kkZ;h tkrh gSA

 lHkh çtkfr;ksa ds 
tho yxHkx lHkh vk;q oxksZa esa ik, tkrs gSa rFkk çR;sd vk;q oxZ 
esa thoksa dh la[;k vyx&vyx gksrh gSA lkFk gh fdlh 
fuf’pr vk;q oxZ esa thoksa dh vfèkdre la[;k Hkh tkfr fo’ks"k 
ds fy, vfHkyk{kf.kd gksrh gSA bl çdkj fdlh tho la[;k esa 
fofHkUu vk;q oxZ ds lnL;ksa dh rqyukRed çpqjrk dks tho dh 
vk;q lajpuk (Age structure) ;k vk;q forj.k (Age 

distribution) dgk tkrk gSA

lkekU;r% rhoz :i ls c<+rh gqbZ çtkfr esa ;qok rFkk cky 
vk;q oxZ lnL;ksa dh la[;k vfèkd gksrh gS ogha iru’khy 
çtkfr esa blds foijhr o`)koLFkk ds lnL;ksa dh la[;k 
rqyukRed :i ls vfèkd gksrh gSA

vyx&vyx vk;q Lrjksa esa Hkh e`R;q nj vyx&vyx gksrh 
gS blds vykok ftu çtkfr;ksa esa mPp çtuu nj gksrh gS muesa 
vkjfEHkd voLFkk esa e`R;q nj Hkh vfèkd gksrh gS rFkk ftu 
çtkfr;ksa esa tUe nj de gksrh gS muesa çkjfEHkd voLFkk esa e`R;q 
nj de gksrh gSA fdUrq ftu çtkfr;ksa esa lef"V fLFkj gks tkrh 
gS muesa tUe nj o e`R;q nj leku jgrh gS rFkk vk;q forj.k Hkh 
yxHkx leku jgrk gSA cksMuhej (Bodeneimer, 1938) }kjk 
vk;q lajpuk dk fooj.k rhu Jsf.k;ksa esa fn;k x;k gS&

¼1½ çtuu&iwoZ vk;q (Pre–reproduction Age)

¼2½ çtuu vk;q (Reproductive Age)

¼3½ çtuu&i’pkr~ vk;q (Post–reproductive Age)

fHkUu&fHkUu çtkfr;ksa esa vyx&vyx çtuu&iwoZ vk;q] 
çtuu vk;q o çtuu&i’pkr~ vk;q ikbZ tkrh gSA dqN thoksa esa 
çtuu iwoZ vk;q vfèkd gksrh gS rks dqN esa çtuu vk;q ;k dqN 
esa çtuu i’pkr~ vk;q vfèkd ikbZ tkrh gS bl vkèkkj ij Hkh 
Åij fn[kk, vuqlkj thoksa dk oxhZdj.k fd;k x;k gSA euq"; 
esa ;s rhuksa vk;q yxHkx leku gksrh gSA

vk;q Lrwi (Age Pyramids) – fdlh tho dh çtkfr esa 
mldh vk;q ds vusd lewgksa ds vuqikr dks js[kkxf.krh; :i ls 

5- vk;q lajpuk (Age structure) –

fp= 2-1 % i;kZoj.kh; çfrjks/k
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fn[kkus okys ekWMy dks vk;q Lrwi (Age pyramid) dgk tkrk 
gSA bu vk;q Lrwiksa esa vkèkkj js[kk (x v{k ij) fdlh fo’ks"k vk;q 
oxZ esa thoksa dh la[;k rFkk yEcor v{k (y) ij vk;q dks 
vkjsf[kr fd;k tkrk gS] bl çdkj rhu rjg ds vk;q Lrwi çkIr 
gksrs gSa&

(a) o`gn vkèkkj okyk Lrwi

(b) ?k.Vkdkj cgqHkqt

(c) dqEHkkdkj Lrwi

(a) o`gn vk/kj okyk Lrwi (A pyramid with broad base) 

– rhoz xfr ls o`f) djus okyh lef"V }kjk ;g Lrwi n’kkZ;k 
tkrk gS vr% lef"V esa o;Ldksa dh la[;k vfèkdre gksrh gS] e`R;q 
nj o`)koLFkk esa gh vfèkd gksrh gSA de le; esa gh ;s çtkfr;ka 
viuh la[;k dks cgqr vfèkd c<+k ysrh gS mnkgj.kr% ;hLV 
(Yeast), eD[kh (House fly), iSjkehf’k;e (Paramecium) 
vkfn ¼fp= 2-2½A

(b) ?k.Vkdkj cgqHkqt (A bell shaped polygon) – bl 
çdkj dk Lrwi n’kkZus okyh lef"V esa o`f) nj (Growth rate) 
de rFkk fLFkj gksrh gSA buesa o;Ldksa dh la[;k de rFkk fLFkj 
gksrh gSA buesa o;Ldksa dh la[;k de ijUrq o`)ksa dh la[;k 
vfèkd gksrh gSA

çtuu&iwoZ vk;q rFkk çtuu vk;q Js.kh yxHkx leku 
ifjeki dh gksrh gS rFkk çtuu i’pkr vk;q dk oxZ lcls NksVk 
gksrk gS ftlls Lrwi ?k.Vkdkj (Bell shaped) curk gSA

(c) dqEHkkdkj Lrwi (An urn-shaped pyramid) – ;g Lrwi 
fdlh iru’khy lef"V }kjk n’kkZ;k tkrk gSA blesa çkjfEHkd 
vk;q oxZ rqyukRed :i ls NksVk gksrk gS rFkk o`)koLFkk okyk 
oxZ cM+k gksrk gSA ftlls tUe nj de gks tkrh gS o çtuu&iwoZ 
vk;q Js.kh dk vuqikr çtuu o çtuu&i’pkr~ vk;q dh rqyuk 
esa vR;Ur de gksrk gSA Qyr% dqEHkkdkj vkÑfr okyk Lrwi 
curk gSA   

vk;q Lrwi fofHkUu lef"V;ksa dks vk;q forj.k dks ljy :i 
ls çnf’kZr dj rqyuk djus dh ,d lqxe fofèk gS] ftlls lef"V 
dh o`f) nj dk vkadyu Hkh fd;k tk ldrk gSA

 lHkh 
,d lef"V o`f)’khy] iru’khy ;k fLFkj gks ldrh gSA vk;q 
forj.k lef"V dh tUenj o e`R;qnj dks fu;af=r djrk gSA 
lef"V esa vk;q vuqikr] çeq[k :i ls tho la[;k dh dPph 
tUenj o e`R;qnj (Crude natality and mortality) ls çHkkfor 
gksrk gSA lef"V ds ?kuRo dk rc rd okLro esa dksbZ vFkZ ugha gS 
tc rd bldh vk;q la[;k ij fopkj u fd;k tk;sA lef"V dks 
rhu ikfjfLFkfrdh; dkyksa esa foHkkftr fd;k tk ldrk gS& (i) 
iwoZ çtuu dky (Pre-reproductive period), (ii) çtuu dky 
(Reproductive period), (iii) i’p çtuu dky (Post-

reproductive period)A bu rhuksa vk;qvksa dh rqyuk fHkUu&fHkUu 
ikbZ tkrh gS o cnyrh jgrh gSA ;|fi lef"V ?kuRo leku 
jgrk gSA ,d ,slh lef"V ftlesa mRçokl (Emigration) o 
vçokl (Immigration) ugha gks jgk gks mlesa fofHkUu vk;qvksa esa 
vuqikr dh çofÙk fLFkj (Constant) gksus dh cuh jgrh gS tgka 
tUenj e`R;qnj ds cjkcj gksA vk;q vuqikr Hkfo"; ds n`f"Vdks.k 
ls vR;Ur egRoiw.kZ gS D;ksafd çtuurk ,d fuf’pr vk;q oxZ 
rd gh lhfer jgrh gS vkSj e`R;qnj nwljs vk;q oxksZa esa vfèkd 
egRoiw.kZ gks tkrh gSA

ikfjfLFkfrdhfon~ bl fopkjèkkjk ds gSa fd oU; thoksa ds ,d 
rqyukRed fLFkj vHk;kj.; ds eq[; tUrqvksa ds ;qok o o;Ld 
thoksa ds eè; vuqikr djhc 2%1 gksrk gS tks fd fLFkj gksrk gSA 
;g Hkh of.kZr gS fd o`f)’khy lef"V esa ;qok thoksa dh la[;k 
vfèkd gksrh gSA tcfd voufrdkjh lef"V esa o;Ld tho 
vfèkd la[;k esa ik;s tkrs gSaA

uj o eknk thoksa esa fHkUurk fyax dgykrh gSA fyax ds 
vkèkkj ij ikniksa dks ,d fyaxkJ;h (dioecious) o 
mHk;fyaxkJ;h (monoecious) oxksZa esa foHkDr fd;k x;k gSA 
lef"V esa dqN çtkfr;ksa dk fyax vuqikr lef"V ?kuRo ifjorZu 
ds lkFk ifjofrZr gks ldrk gSA fyax dk fu;a=.k rkiØe 
nhfIrdky] [kfut o o`f) inkFkksZa vkfn ls Hkh gksrk gSA tSls fd 
bDohlhVe (Equisetum) ds çksFk Syl lkekU;r;k 
mHk;fyaxkJ;h gksrs gSa o uj o L=h tuukax èkkj.k djrs gSa 
¼tcfd ikfjfLFkfrd ifjfLFkfr;ka vuqdwy gksrh gSa½A iqaèkkuh o 
L=khèkkuh ;nk dnk gh ,d gh le; ij ,d lkFk ,d gh 
çksFkSyl ij ikbZ tkrh gSA bDohlhVe dh dqN çtkfr;ksa esa 
çksFkSyl ,dfyaxkJ;h gksrs gSaA lkekU;r;k l?ku foU;kflr o 
vYi iks"k.k fLFkfr esa ik;s tkus okys çksFkSyl ij iqaèkkuh mRiUu 

6- vk;q ,oa fyax vuqikr (Age and sex ratio) –

fp= 2-2 % fHkUu çdkj ds vk;q fijSfeM 
n'kkZrk ifjdfYir
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gksrh gS tcfd fojy foU;kflr çksFkSyl ij L=h èkkfu;ka 
(Archegonia) mRiUu gksrh gSA ,sls çksFkSyl tks fd leqfpr 
ek=k esa Hkkstu la’ysf"kr dj ldrs gSa igys L=h èkkfu;ka 
(Archegonia) fufeZr djrs gSa o ckn esa iqaèkkfu;ksa (Antheridia) 

dk fuekZ.k djrs gSaA

vk;q forj.k ds vfrfjDr fHkUu fyaxksa ds thoksa dk vuqikr 
Hkh lef"V vkeki dks çHkkfor djrk gSA vfèkdka’k ikni 
çtkfr;ksa esa ikni mHk;fyaxkJ;h gksrs gSa o ;nk dnk gh uj o 
eknk ikni i`Fkd&i`Fkd gksrs gSa ¼tSls fd lkbdl] bQhMªk½A 
tUrqvksa esa dbZ çtkfr;ksa ds uj o eknk thoksa dh la[;k esa 
vR;fèkd fofoèkrk ikbZ tkrh gSA mnkgj.kkFkZ lkekftd dhV 
tSls fd 'kgn eD[kh (Apies) o nhed dh lef"V esa ek=k ,d 
gh eD[kh eknk (Queen) gksrh gS tks fd çtuu gsrq l{ke gksrh gS 
o vU; efD[k;ka uj ;k uiqald (Neutral) gksrh gSaA fyax vuqikr 
esa ifjorZu vk;q ds lkFk Hkh vkrk gS D;ksafd uj o eknk thoksa dh 
e`R;qnj esa fHkUurk ikbZ tkrh gSA

fyax vuqikr fdlh fof’k"V le; ij çtkfr fo’ks"k ds ml 
vuqikr dks n’kkZrk gS tks fd ml le; ds uj o eknk thoksa ds 
eè; ik;k tkrk gSA ekuo lef"V ds lanHkZ esa fyax vuqikr }kjk 
fdlh jk"Vª dh Je lajpuk] fookg dh vk;q rFkk vk; ds ckjs esa 
tkudkjh çkIr dh tk ldrh gSA bl vuqikr dh x.kuk gsrq 
iq#"k la[;k dks L=h la[;k ls Hkkftr fd;k tkrk gS o Hkkx Qy 
dks 1000 ls xqf.kr dj fn;k tkrk gS ftls lw=kor fuEukuqlkj 
fy[k ldrs gSa &

lw= esa

SR = fyax vuqikr

M = tux.kuk esa iq#"k la[;k

F = tux.kuk esa L=h la[;k

mnkgj.k Lo:i fdlh ns’k dh tux.kuk esa iq#"kksa dh 
la[;k 50 fefy;u o fL=;ksa dh la[;k 40 fefy;u gS rks

   

vr% fyaxkuqikr 1250 iq#"k çfr gtkj fL=;ka gksxkA

;fn fyaxkuqikr 1 ls vfèkd gS rks iq#"kksa dh la[;k fL=;ksa ls 
vfèkd gS o tc ;g  vuqikr 1 ls de gS rc iq#"kksa dh la[;k 
fL=;ksa ls de gksxh] ijUrq ;fn ;g vuqikr ,d gS rc iq#"kksa rFkk 
fL=;ksa dh la[;k cjkcj gksxhA

lkekU;r% tUe ds le; fyaxkuqikr 105 gksrk gSA bldk 

dkj.k ;g gS fd yM+dksa dk tUe yM+fd;ksa dh rqyuk esa vfèkd 
gksrk gSA yM+dksa dh cky e`R;qnj (Infant mortality of boys) 
yM+fd;ksa dh cky e`R;qnj (Infant mortality of girls) dh 
rqyuk esa vfèkd gksrh gSA QyLo:i fo"ke fyaxkuqikr pkj o"kZ  
dh vk;q rd cjkcj gks tkrk gSA bl vk;q oxZ ds i’pkr~ 
lkekU;r% iq#"kksa dh la[;k vusd vk;q oxZ esa ?kVus yxrh gS 
rFkk 95 o"kZ dh vk;q esa iq#"kksa dh la[;k fL=;ksa dh rqyuk esa 
vkèkh jg tkrh gSA lkekU;r% fyaxkuqikr 90 ls de vk;q ij 
rFkk 110 ls vfèkd vk;q ij vlarqfyr jgrk gSA

 tula[;k dh o`f) nj 
vusd dkj.kksa }kjk çHkkfor gksrh gSA blesa tUe nj] e`R;q nj] 
vk;q ,oa fyaxkuqikr vkfn dk o.kZu v/;k; ds iwoZ esa dj pqds 
gSaA

okbVy bUMsDl tks fd thoksa dh tUe o e`R;q nj dk 
vuqikr gksrk gS] ds vuqlkj tgk¡ tUe nj T;knk gks tula[;k 
esa /kukRed o`f) gksxh rFkk tgk¡ e`R;` nj T;knk gks rks 
tula[;k esa deh gksxhA tgk¡ ij tUe o e`R;q nj leku gks rks 
;g vuqikr fLFkj gks tkrk gSA tula[;k o`f) dks fuEu dkjd 
Hkh çHkkfor djrs gSa &

(i) cfg%çokl ;k mRçoklu (Emigration) – tc fdlh 
LFkku ls thoksa dh ,d la[;k fdlh nwljs LFkku ij pyh tk, 
rks og cfg%çokl dgykrh gSA vxj bl çdkj ds çokl esa tho 
iqu% vius ewy LFkku ij ykSVdj ugha vkrk gS rks ;g ,d LFkkbZ 
xeu gksrk gSA blls ml LFkku dh tula[;k esa deh vk tkrh 
gSA

(ii) vUr%çokl ;k vkçoklu (Immigration) – fdlh ,d 
LFkku ij ,d tho tkfr ds vkxeu dks vUr%çokl ;k 
vkçoklu dgrs gSaA ;gk¡ ij Hkh vk;s gq, tho iqu% ugha ykSVrs gSa 
rks blls tula[;k esa o`f) gksrh gSA

7- o`f) nj (Growth rate) –
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;fn N  ,d le; ij tula[;k ?kuRo gS] B tUe nj] I  1

vkçoklu rFkk D e`R;q nj ,oa E mRçoklu gS rks bls fuEu 
lehdj.k }kjk n'kkZ;k tk ldrk gS &

N  + I = N [(B+I) – (D+E)]1 1

mijksä lehdj.k }kjk ;g le>k tk ldrk gS fd ;fn 
tUe nj ,oa vkçoklu dh nj vf/kd gks rks tula[;k ?kuRo 
c<+rk gS ysfdu vxj e`R;q nj ,oa mRçoklu nj vf/kd gks rks 
tula[;k dk ?kuRo ?kV tkrk gSA tc tUe nj o e`R;q nj 
cjkcj gksrh gS rks bls IysV~;q voLFkk dgrs gSaA

tho la[;k ds o`f) ds eq[; çfr:i tho la[;k o`f) 
vkdkj gSA lef"V o`f) vkdkj ds nks ewy çfr:i gSa % ¼fp= A o 
B½

¼1½ ‘J’ 'kDy dk o`f) vkdkj] o

¼2½ ‘S’ 'kDy dk o`f) vkdkj ¼fp= A ,oa B½A

1- ‘J’ ’kDy dk o`f) vkdkj & bl çdkj ds çfr:i esa 
lef"V dk ?kuRo rhozrk ls pj?kkrkadh :i (Exponential 

fashion) ls o`f) djrk gS o vpkud i;kZoj.kh; çfrjksèk ds 
dkj.k ,dne :d gksrk gSA ‘J’ vkdkj dk oØ ;g n’kkZrk gS fd 
tSls gh lef"V ,flEiVksV (Asymptote) vFkkZr~ tho la[;k dk 
mPpre vkdkj ij igqaprh gS rks ,d lhekdkjh izHkko tSls 
ekSle] LFkku vkfn tho la[;k dks c<+us ls jksd nsrk gS ¼fp= 2-
4½A bl vkdkj dks fuEukafdr lehdj.k ls n’kkZ;k tk ldrk  
gS &

                  ;k  

lehdj.k esa

r  =  o`f) nj N   =  la[;k

t  =  le; D   =  ifjorZu

 

2- ‘S’ ’kDy ;k flXekbM (Sigmoid) o`f) vkdkj & bl 
çdkj ds o`f) vkdkj esa o`f) nj vkjEHk esa de gksrh gS] fQj 
c<+rh gS tc rd fd mPpre lhek rd ugha igqap tkrhA 
tSls&tSls ?kuRo c<+rk tkrk gS] nj yxkrkj de gksrh tkrh gSA 
tc tho la[;k ogu {kerk (Carrying capacity) igqaprh gS rks 
oØ piVk (Flattened) gks tkrk gS ¼fp= 2-5½A

‘S’ vkÑfr ;k flXeksbM o`f) vkdkj fuEu lehdj.k }kjk 
n'kkZ;k tk ldrk gS&

lehdj.k esa ‘K’ okrkoj.kh; voLFkk esa thola[;k dk 
mPpre laHko vkdkj gSA bls Åijh ,flEiVksV (Upper 

asymptote) ;k ogu {kerk (Carrying capacity) Hkh dgk tk 
ldrk gSA lehdj.k ek=k ;g bafxr djrk gS fd lef"V dh 
o`f) nj tho la[;k dh foHko o`f) (Potential increase) ds 
cjkcj gksrh gSA

fp= 2-4 % tho la[;k o`f) vkdkj fp= 2-6 % ,d lS)kfUrd o`f) oØ (Growth curve) 

lef"V o`f) dh fofHkUu çkoLFkkvksa dks n'kkZrs gq,

fp= 2-5 % lS)kfUrd lef"V o`f) o Qyr% iru (Crash) 

tcfd lef"V vkokl LFky (Habitat) ds /kkj.k 
{kerk (Carrying capacity) dks ikjdj tkrh gSA
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flXeksbM oØ esa o`f) çØe fuEukuqlkj gksrk gS &
vuqdwy ifjfLFkfr;ksa o {ks= esa O;kIr lef"V loZçFke 

'kuS%&’kuS% o`f) djrh gSA bls èkukRed Roj.k çkoLFkk (Positive 

acceleration phase) dgrs gSaA rnqijkUr cgqr gh rhoz xfr ls 
o`f) gksrh gS bls ykWxsfjFkfed çkoLFkk (Logarithmic phase) 
dgrs gSa ¼fp= 2-6½A

vUr esa ;g o`f) ¼èkheh gks tkrh gS ftldk dkj.k 
i;kZoj.kh; çfrjksèkdrk (Environmental resistance) dk c<+uk 
gksrk gSA bls _.kkRed Roj.k çkoLFkk (Negative acceleration 

phase) dgrs gSaA _.kkRed Roj.k çkoLFkk rc rd pyrh gS tc 
rd fd lef"V dh o`f) lkE;koLFkk dks çkIr ugha dj ysrh gSA 
o`f) oØ dh Åijh lrg dk Lrj ftlds ijs dksbZ eq[; o`f) 
ugha gksrh] mls Åijh ,flEiVksV (Upper asymptote) dgrs gSaA 
bls ogu {kerk (Carrying capacity) Hkh dgrs gSa ¼fp= 2-7½A

^flXekWbM* vkÑfr dk o`f) oØ eq[;r% ;hLV (Yeast) dh 
o`f) ekuo lef"V] MªkslksfQyk vkfn dh lef"V o`f) esa n`f"Vxr 
gksrk gSA tcfd ‘J’ vkÑfr dk o`f) oØ Lemmings,  dqN 
dhV tSls fd xqykc ds Thrimps o Algal blooms }kjk çnf’kZr 
fd;s tkrs gSaA

8- tSfod foHko (Biotic potential) – fdlh lef"V ds fy, 
tc vuqdwy ifjfLFkfr;ka gksrh gS rks bl nkSjku blesa vfèkdre 
tUe nj rFkk U;wure e`R;q nj gksrh gS bu ifjfLFkfr;ksa esa thoksa 
dh la[;k esa c<+ksrjh gsrq lef"V esa vUrfuZfgr {kerk dks tSfod 
foHko (Biotic potential) dgk tkrk gSA ;k nwljs 'kCnksa esa fdlh 
tho dh lEHkkfor vfèkdre tUe nj dks lef"V dk tSo foHko 
dgrs gSaA gkykafd ,slh vkn’kZ ifjfLFkfr;ka dHkh Hkh LFkkfir ugha 
gks ldrh D;ksafd blesa ijthfo;ksa] ijHkf{k;ksa] nq?kZVukvksa vkSj 
ijLij çfrLi)kZ ds dkj.k thoksa dh vdky e`R;q gks tkrh gS 

Qyr% e`R;q nj c<+ tkrh gSA e`R;q ds bu lHkh dkj.kksa dks 
^i;kZoj.k lEcUèkh çfrjksèk* dh voèkkj.kk ds vUrxZr j[kk tkrk 
gSA

fdlh lef"V esa thoksa dh la[;k esa rhoz o`f) gksuk ;k iru 
dh vksj c<+uk lef"V ds tSfod foHko ij gh fuHkZj djrk gSA 
i;kZoj.kh; ifjfLFkfr;ka tc loksZÙke gksrh gS rc lef"V vius 
mPpre tSfod foHko dk mi;ksx dj rhoz xfr ls lef"V oxZ 
dks cM+k dj ysrh gSA ogha i;kZoj.kh; ifjfLFkfr;ka çfrdwy gksus 
ij lef"V dk vkdkj NksVk gksus yxrk gSA

tSfod foHko ;k thoh; {kerk (Biotic potential) 'kCn dk 
ç;ksx loZçFke pSieSu }kjk 1928 esa fd;k x;k FkkA muds 
vuqlkj] ̂ ^thoksa esa thfor jgus rFkk çtuu djds viuh la[;k 
esa o`f) djus dk xq.k vUrfuZfgr gksrk gS rFkk ;g thoh; 
fØ;k’khyrk ;k tSfod foHko dgykrk gSA**

fdlh lef"V dks thoksa dh la[;k esa o`f) tSfod foHko rFkk 
i;kZoj.kh; çfrjksèk (Environmental resistance) ij fuHkZj 
djrh gSA vFkkZr bu nksuksa ds feys&tqys çHkko ds }kjk gh 
ifj.kkeh :i ls lef"V ds vkdkj esa o`f) gksrh gSA fdlh 
vlhfer okrkoj.k esa mPpre o`f) xfr dks tSfod foHko ls 
çnf’kZr fd;k tk ldrk gS &

    ;k

tgk¡& N = la[;k t = le;

r = o`f) nj   = ifjorZuA

ikni leqnk; dh voèkkj.kk ubZ ugha gSA ouLifr foKku 
ds tud fFk;ksÝsLVl Theophrastus 370-285 B.C.) us 
fHkUu&fHkUu i;kZoj.kh; {ks=ksa esa fofHkUu çdkj ds ikni leqnk;ksa 
ds vfLrRo dk mYys[k fd;k gSA dkyZ eksfc;l (Carl Mobius, 

1880) us crk;k fd ,d leqnk; esa dsoy ikSèkksa dk gh leqPp; 
ugha gksrk cfYd buds lkFk çkf.k;ksa dk Hkh leqPp; gksrk gSA 
vr% ,sls leqnk; dks tSo leqnk; dguk pkfg;s D;ksafd ikniksa 
rFkk çkf.k;ksa dk i`Fkd&i`Fkd vfLrRo lEHko ugha gSA DyheSUV~l 
(Clements) us ikni leqnk; dks ,d fuf’pr tkrh; laxBu 
(Species composition) rFkk thou bfrgkl (Life history) 
okys tho dh laKk nh gSA bl çdkj ;g dgk tk ldrk gS fd 
çÑfr esa fofHkUu tho ,d&nwljs ds lkFk jgrs gSaA ikniksa ,oa 
tUrqvksa dh dqN ;k vusd tkfr;ksa dks] tks ikjLifjd 
lgu’khyrk rFkk ykHknk;d vU;ksU;fØ;kvksa (Beneficial 

interactions) ds lkFk fdlh çkÑfrd {ks= esa lkFk&lkFk jgrh 
gksa] leqnk; dgrs gSa] rFkk bdksflLVe ds tSfod ?kVd ds ikni 

leqnk; ikfjfLFkfrdh
(Community Ecology)

fp= 2-7 % o`f) oØ ds fofHkUu vo;o

N
r

t/N

∆=
∆

∆
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Hkkx dks ikni leqnk; dg ldrs gSaA

ikni lef"V dh Hkkafr ikni leqnk; ds Hkh vius xq.k gksrs gSa 
tks bldks cukus okyh O;f"V tkfr;ksa esa oS;fDrd :i ls ugha ik;s 
tkrs gSaA ikni leqnk; ds y{k.k fuEu gSa&

(I) o`f) Lo:i rFkk lajpuk (Growth form and 

structure) – fdlh leqnk; dk o.kZu mlds o`f) :iksa ds vuqlkj 
fd;k tkrk gS tSls o`{k (Tree), {kqi ;k >kfM+;ka (Shrubs), 'kkd 
(Herbs), ekslst (Mosses) vkfnA çR;sd o`f) :i esa dbZ çdkj 
ds ikSèks gks ldrs gSa] tSls eq[; o`f) :i o`{k esa lnkcgkj o`{k] cM+h 
ifÙk;ksa okys o`{k ;k NksVh ifÙk;ksa okys o`{kA ;s lHkh o`f) :i ikni 
leqnk; ds lajpukRed <kaps (Structural pattern) dks fuèkkZfjr 
djrs gSaA fofHkUu o`f) :iksa dh O;oLFkk ds vkèkkj ij ikni 
leqnk; (i) {kSfrt ijru (Horizontal layering) rFkk (ii) 
mèokZèkj ijru (Vertical layering) n’kkZrk gSA

(ii) tkfr fofHkUurk (Species diversity) – çR;sd ikni 
leqnk; fofHkUu thoksa ¼ikniksa] tUrqvksa] lw{e thoksa vkfn½ ls xfBr 
gksrk gS tks ,d&nwljs ls ofxZdh; n`f"V ls fHkUu gksrs gSaA bu 
lcesa çR;sd dk viuk thus dk <ax (Way of life) gksrk gS rFkk 
ikni leqnk; esa budh vyx&vyx Hkwfedk gksrh gSA çR;sd 
tkfr dh ikni leqnk; esa Hkwfedk dks ^fu’ks* (Niche) dgrs gSaA 
fdlh Hkh leqnk; esa tkfr;ksa dh la[;k rFkk lef"V ckgqY; 
(Population abundance) blds vR;fèkd egRoiw.kZ fHkUud 
(Variable) gksrs gSaA

(iii) iks"kd lajpuk ;k vkRe&fuHkZjrk (Trophic structure) 

– iks"k.k dh n`f"V ls çR;sd leqnk; esa Loiks"kh ,oa fo"keiks"kh nksuksa 
çdkj ds tho lfEefyr gksrs gSaA ;s lHkh feydj ikni leqnk; 
dks vkRefuHkZj rFkk iw.kZ lUrqfyr cukrs gSaA

(iv) vuqØe.k (Succession) – çR;sd leqnk; ds fodkl 
çØe dk ,d bfrgkl gksrk gSA lHkh leqnk;ksa esa le; ds lkFk 
fn’kkRed ifjorZu gksrs gSa] ftlds QyLo:i leqnk; ifjofèkZr 
o ifjofrZr gksrs gSaA leqnk; dk fn’kkRed ifjoèkZu gh vuqØe.k 
dgykrk gSA

(v) çHkkfork (Dominance) – ,d ikni leqnk; dh leLr 
lnL; tkfr;ksa ds ikSèks leku egÙkk okys ugha gksrs gSaA dqN gh 
ikni] leqnk; dh çÑfr dk fuèkkZj.k djrs gSaA ;s ikni] leqnk; 
ij fu;a=.kdkjh çHkko Mkyrs gSaA budks çHkkoh tkfr;ka dgrs gSaA 
budk ikni leqnk; esa ikjLifjd lEcUèk gksrk gSA dqN vfèkd 
çHkko j[krs gSa rks dqN deA

ikni leqnk; ds y{k.k 
(Characteristics of a Plant Community)

tho leqnk; foo`r (Open) ;k lo`r (Closed) gksrs gSaA 
ftl tho leqnk; esa thoksa dh l?kurk ugha gksrh rFkk ftlesa 
le;&le; ij nwljs tho Hkh LFkkfir gks ldrs gSa] mls foo`r 
leqnk; dgrs gSaA ftl leqnk; esa thoksa dh l?kurk gksrh gS ,oa 
u;s thoksa dk lekos’k ugha gks ldrk mls lo`r leqnk; dgrs 
gSaA

mijksDr fooj.k ls Li"V gks tkrk gS fd tho leqnk; 
vkRe&fuHkZj] fuf’pr lajpuk okyk rFkk vR;fèkd tkfr 
fofHkUurk ds dkj.k ,d tfVy leqnk; gS] ftlesa lHkh tho 
,d&nwljs ls lUrqfyr voLFkk esa jgrs gSaA tho leqnk; esa 
fofHkUu tho ,d gh vkokl esa jgrs gSaA buds cht ,oa chtk.kq 
nwj&nwj rd QSy ldrs gSa] bl lEHkkouk ds ckotwn Hkh lHkh 
tkfr;ka lHkh txg ugha ikbZ tkrh gSA çR;sd tkfr dh tSfod 
{kerk (Potentiality), i;kZoj.kh; fLFkfr;ksa dks lgu djus ds 
lgu’khyrk {ks= (Tolerance range) dk fuèkkZj.k djrh gS] 
ftlesa veqd tkfr lQyrkiwoZd mx ldsA i;kZoj.k ds çlkj 
(Range) dks ftls tho lgu dj lds] ikfjfLFkfrd vk;ke 
(Ecological amplitude) dgrs gSaA vr% ikni leqnk; dh 
çÑfr] mlds tkrh; çdkj (Species content), ikfjfLFkfrdh; 
vk;ke] tyok;q] e`nk rFkk tSfod çHkkoksa }kjk fuèkkZfjr gksrh gSaA

leqnk; esa çR;sd tho dk viuk ,d fo’ks"k LFkku gksrk gSA 
fxzusy (Grinnel, 1917)  ds vuqlkj fdlh tkfr ;k tho }kjk 
vkokl LFky ds ml fuf’pr Hkkx ¼lw{e vkokl½ dks ftls og 
?ksjs jgrk gS] ml tkfr ;k tho dk deZrk;k fu’ks (Niche) dgk 
tkrk gSA fu’ks] dkjdksa dk ,d fo’ks"k leqPp; gS tks fdlh tkfr 
ds i;kZoj.k dk fuèkkZj.k djrk gSA ,YVu (Elton, 1927) us fu’ks 
'kCn dk ç;ksx leqnk; ds fØ;kRed egÙo (Functional 

importance) dks n’kkZus ds fy;s] bldks tkfr ds iks"k.k lEcUèkksa 
ls tksM+kA fu’ks dks vfèkd Li"V djus ds fy;s ;g dguk 
mi;qDr gS fd vkokl (Habitat) fdlh tho dk irk 
(Address) gS rFkk fu’ks mldk fØ;k’khyrk (Activity) gSA 
vr% ,d leqnk; esa fofHkUu tho ,d gh vkokl esa jgrs gq, 
fofHkUu fØ;k’khyrk ds dkj.k lkFk&lkFk thou;kiu djrs gSaA

gj leqnk; dk viuk laxBu] lajpuk o fuf'pr fodkl 
Øe gksrk gSA

1- laxBu (Composition) – leqnk; çk;% cM+k ;k NksVk 
gksrk gS vFkkZr~ bldk dksbZ fuf’pr {ks= ugha vkrk gSA leqnk; 
dk vkdkj (Size) pkgs fdruk Hkh gks ysfdu mlesa fofHkUu 

ikni leqnk;ksa dk laxBu] lajpuk vkSj fodkl 
(Composition, Structure and Development 
of Plant Community)
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tkfr;ksa ds thoksa dk lekos’k jgrk gSA ,d ikni leqnk; esa lHkh 
ikni leku egÙkk ds ugha gksrsA laxBu ds n`f"Vdks.k ls mUgsa nks 
çdkj ds ikniksa esa foHkDr fd;k tk ldrk gS&

(i) os ikni ftudks u"V dj nsus ls ikni leqnk; ds 
laxBu ij dksbZ fo’ks"k çHkko ugha iM+rk gSA (ii) os ikni ftudks 
u"V dj nsus ij ikni leqnk; dk laxBu vR;fèkd çHkkfor gksrk 
gSA nwljh Js.kh ds ikSèks viuh o`f) ,oa LFkwyrk (Bulk) ls vkokl 
dks :ikUrfjr (Modify) djds ikni leqnk; dh nwljh tkfr;ksa 
dh o`f) ij fu;a=.k j[krs gSaA bu ikSèkksa dks çHkkoh (Dominant) 
ikSèks dgrs gSaA leqnk; dk ukedj.k Hkh mldh çHkkoh tkfr;ksa ds 
vkèkkj ij gh djrs gSaA fdlh Hkh leqnk; esa çk;% ,d gh tkfr ds 
ikSèks çHkkoh gksrs gSaA dHkh&dHkh ,d ls vfèkd tkfr;ka Hkh çHkkoh 
gks ldrh gSA vxj ,d gh tkfr ds ikni çHkkoh gksa rks ml ikni 
leqnk; dks lala?k (Consociation) o ,d ls vfèkd çHkkoh 
tkfr;ka gksa rks mls lgla?k (Association) dgrs gSaA

2- lajpuk (Structure) – ikni leqnk; dk fuekZ.k djus 
okys fofHkUu ikni ,d fuf’pr O;oLFkk Øe esa O;ofLFkr gksdj 
ikni lewg dh fuf’pr lajpuk djrs gSaA lajpuk dh n`f"V ls 
ikni leqnk; esa thoksa dk nks çdkj dk O;oLFkkØe gksrk gS&

(i) {kSfrt :i esa (Horizontally) rFkk (ii) ÅèokZèkj :i esa 
(Vertically)

,d ikni leqnk; dks {kSfrt :i ls vusd mi leqnk;ksa esa] 
tks leku thou :iksa (Life forms) rFkk ikfjfLFkfrd lacaèkksa dh 
bdkbZ gksrs gSa] foHkDr dj ldrs gSaA ;g {kSfrth; foHkktu 
(Horizontal division) ikni leqnk; esa vuq{ks= oxhZdj.k 
(Zonation) dk fuekZ.k djrk gSA tSls fgeky; ioZr ij ÅapkbZ 
ds lkFk ouLifr ds fofHkUu vuq{ks= (Zone) ik;s tkrs gSaA ?kus ou 
(Dense forest) esa Hkh blh çdkj ds vuq{ks= ik;s tkrs gSaA thoksa 
;k ikniksa ds mnxz forj.k (Vertical distribution) ds vuqlkj 
ikni leqnk; dh jpuk esa Lrjhdj.k (Startification) dh ço`fÙk 
ikbZ tkrh gSA ,d leqnk; ds lHkh ikSèks leku ÅapkbZ ds ugha gksrs 
gSa rFkk u gh vkokl LFky esa ,d gh ÅapkbZ ij LFkkfir gksrs gSaA 
fHkUu&fHkUu tkfr;ka fHkUu&fHkUu ÅapkbZ dh gksrh gS rFkk 
fHkUu&fHkUu ÅapkbZ ij O;ofLFkr gksrh gSA tSls Åaps o`{kksa ds uhps 
>kfM+;ka] >kfM+;ksa ds Lrj ds uhps 'kkdh; ikSèkksa dk Lrj ,oa lcls 
uhps ekWl] 'kSoky] ykbdsu vkfn dk LrjA vr% ÅapkbZ ds vuqlkj 
;k o`f) :iksa ds vuqlkj ouLifr ds fHkUu&fHkUu Lrj cu tkrs gSa 
rkfd leqnk; ds lHkh lnL; ikni çdk’k ,oa vU; dkjdksa dk 
vfèkd ls vfèkd mi;ksx dj ldsaA

3- ikni leqnk; dk mn~Hko ,oa fodkl (Origin and 

development of plant community) – ikni leqnk; dk mn~Hko 
ml le; vkjEHk gksrk gS tc ikSèkksa ds çoèkZd vax] tsE;wy 

(Gemmule) tSls cht] chtk.kq] Ldaèk] ewy Ldaèk (Root stock) 
vkfn vuko`r {ks= esa izos’k (Invasion) djrs gSaA bu tsE;wYl ;k 
çoè;ksZa dk xeu (Migration) ok;q] ty ;k tUrqvksa }kjk gksrk 
gSA çfrdwy ifjfLFkfr;ksa ds dkj.k buesa ls vfèkdka’k u"V gks 
tkrs gSa rFkk 'ks"k vuqdwy le; esa vadqj.k djrs gSaA muesa ls dqN 
Nknkèkkj voLFkk (Prop stage) dks çkIr gksrs gSaA çoklh 
uokxUrqdksa dks iqjksxkeh ikni (Pioneers) dgrs gSaA ;s u;s 
vkokl esa tuu rFkk çoèkZu djrs gSaA bl çdkj iqjksxkeh 
tkfr;ksa }kjk u;s {ks= dk mifuos’ku (Colonization) vkjEHk 
gksrk gSA çokl ds i’pkr~ çoklh tkfr;ksa ds u;s {ks= esa LFkkiu 
çØe dks vkLFkkiu (Ecesis) dgrs gSaA ikni leqnk;ksa ds 
fodkl ds fy;s vkLFkkiu çØe vfuok;Z gSA mifuos’ku ds 
i’pkr~ èkhjs&èkhjs bu ikSèkksa dh la[;k c<+us ls lewgu 
(Aggregation) çkjEHk gksus yxrk gSA QyLo:i çdk’k] LFkku 
o iks"kd rÙoksa ds fy;s çfrLièkkZ (Competition) çkjEHk gks tkrh 
gS ftlds dkj.k dsoy lcy ikSèks gh thfor jg ikrs gSaA ;s LFkkbZ 
ikSèks vkil esa rFkk i;kZoj.k ls vfHkfØ;k (Reaction) djrs gSaA 
bl LFkkbZ ikni leqnk; esa tyok;q ds vuqlkj vU; ikSèkksa dk Hkh 
ifjoèkZu gks tkrk gSA bl çdkj leLr ouLifr esa ifjorZu gksrs 
jgrs gSa rFkk vUr esa ouLifr rFkk ogka dh tyok;q ds chp ,d 
lUrqyu LFkkfir gks tkrk gSA mu ouLifr;ksa dks tks tyok;q ds 
vuq:i gksrh gSa] pje ouLifr (Climax vegetation) dgrs gSA 
la{ksi esa ikni leqnk; dk mn~Hko ,oa fodkl Øfed :i ls 
ços'k ;k laØke.k] mifuos'ku] vkLFkkiu] lewgu] çfrLi/kkZ 
vkfn }kjk lEiUu gksrk gS ftlds nkSjku iqjksxkeh ikni uohu 
LFky ij pje ouLifr dk fodkl djrs gSaA

fdlh Hkh ikni leqnk; dh lajpuk ds vè;;u ds fy, 
ml leqnk; ds dbZ igyqvksa  (Aspects) dk vè;;u fd;k 
tkrk gSA budk nks Jsf.k;ksa esa vè;;u dj ldrs gSa &

(I) fo'ys"k.kkRed y{k.k (Analytical characters)

(II) la'ys"k.kkRed y{k.k (Synthetic characters)

 
fo’ys"k.kkRed y{k.k nks çdkj ds gksrs gSa &

¼v½ xq.kkRed y{k.k (Qualitative characters)

¼c½ ifjek.kkRed y{k.k (Quantitative characters)

¼v½ xq.kkRed y{k.k (Qualitative Characters)

leqnk; ds bu y{k.kksa dk dsoy 'kkfCnd o.kZu gh lEHko 

ikni leqnk; lajpuk ds v/;;u ds y{k.k 
(Characters for Study of a Plant 
Community)

(I) fo’ys"k.kkRed y{k.k (Analytical Characters) &
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gS] ifjek.kkRed ekiu lEHko ugha gSA ikni leqnk; ds xq.kkRed 
y{k.k fuEufyf[kr gSa &

(i) :ikÑfr (Physiognomy)

(ii) ouLifr dk Lrj.k (Stratification of vegetation)

(iii) thou&’kfDr (Vitality)

(iv) ?kVuk foKku ;k vkofrZrk (Phenology or periodicity)

(v) ckgqY; (Abundance)

(vi) lkekftdrk (Sociability)

(vii)  thou :i (Life forms) 

(viii)  i.kZ vkeki (Size of leaves)

(i) :ikÑfr (Physiognomy) – ;g ouLifr dk cká 
çxVu (External appearance) gS tks ikni leqnk; dh çHkkoh 
tkfr;ksa ds o`f) :iksa }kjk fuèkkZfjr fd;k tkrk gSA Lo:i dks 
,d 'kCn }kjk O;Dr fd;k tk ldrk gSA tSls ,d leqnk; 
ftlesa >kfM+;ksa ds lkFk fo’kky o`{k çHkkoh tkfr;ka gks rks çxVu 
ds vkèkkj ij ;g dgk tk ldrk gS fd ;g ou gSA blh çdkj 
çxVu (Appearance) ds vkèkkj ij ikni leqnk; ds Lo:i dks 
?kklLFky (Grassland), e#LFky (Desert) vkfn 'kCnksa ls O;Dr 
fd;k tk ldrk gSA

(ii) ouLifr dk Lrj.k (Stratification of vegetation) – 

Lrj.k ,d O;oLFkk (Way) gS ftlesa fofHkUu tkfr;ksa ds ikni 
miyCèk HkkSfrd rFkk dkf;Zdh lqfoèkkvksa ;k ifjfLFkfr;ksa dk 
vfèkdre mi;ksx djus ds fy, mnxz ijrksa esa O;ofLFkr jgrs gSaA 
ikni leqnk; esa lHkh ikSèks leku ÅapkbZ ds ugha gksrsA vr% 
ÅapkbZ dh n`f"V ls fHkUu&fHkUu ikSèks fHkUu&fHkUu Lrjksa esa 
O;ofLFkr jgrs gSaA mnkgj.kkFkZ & fdlh ?kus ou esa ikniksa ds dbZ 
Li"V Lrj ik;s tkrs gSa tSls lokZfèkd ÅapkbZ okys o`{kksa dk Lrj] 
>kfM+;ksa dk Lrj] 'kkdh; ikSèkksa dk Lrj rFkk Hkwfe ij ekWl] 
'kSoky] ykbdsu vkfn dk LrjA ;s Lrj ,d fuf’pr Øe esa ik;s 
tkrs gSaA ouLifr dk ;g Lrjhdj.k çdk’k] ok;q] ueh o vU; 
i;kZoj.kh; dkjdksa dk vfèkd ls vfèkd mi;ksx djus ds fy;s 
gksrk gSA dbZ Lrjksa okys ouksa dks cgqLrjh; ou (Multistoreyed 

forest) dgrs gSaA

(iii) thou’kfDr (Vitality) – ikSèks dh lkekU; o`f) ,oa 
tuu {kerk dks thou 'kfDr dgrs gSa tks fdlh tkfr ds 
lQyrkiwoZd thfor jgus ds fy;s egÙoiw.kZ gSA thou’kfDr ds 
QyLo:i gh leqnk; esa] ikni viuk çeq[k LFkku cuk ldrk 
gSA thou’kfDr] tkfr (Species) ds Hkkj ij fuHkZj djrh gSA 
ikSèkksa esa LrEHk dh yEckbZ] ewy dh yEckbZ] i.kks± dh la[;k] iq"i] 
Qyksa rFkk chtksa dh la[;k rFkk Hkkj vkfn xq.k thou’kfDr dk 

fuèkkZj.k djrs gSaA dqN ikSèks vPNh thou’kfDr ds dkj.k gh ikni 
leqnk; esa çHkkoh gksrs gSaA MkWcuek;j (Daubenmire, 1968) us 
thou’kfDr ds vkèkkj ij ikSèkksa ds fuEufyf[kr lewg cuk;s gSa&

V – ikS/ks vadqj.k ds i'pkr~ 'kh?kz ej tkrs gSaA1

V – ikS/ks vadqj.k ds i'pkr~ dqN o`f) djrs gSa ysfdu 2

çtuu ugha dj ldrsA

V – ikS/ks tks dsoy dkf;d tuu gh djrs gSaA3

V – ikS/ks ftuesa ySafxd tuu rks gksrk gS fdUrq cgqr 4

deA

V – ikS/ks tks ySafxd çtuu dj o`f) djrs gSaA5

[;gka V = thou'kfDr (Vitality) gSA]

(iv) ?kVuk foKku ;k vkofrZrk (Phenology or 

periodicity) – çR;sd tkfr ds thou bfrgkl esa dqN egRoiw.kZ 
?kVuk,a gksrh gSa tSls chtkadqj.k] i.kksZa dk >M+uk] Qwyksa dk vkuk] 
Qyksa dk cuuk] chtksa dk çdh.kZu vkfnA bu ?kVukvksa ds le; 
o çØe ds vè;;u dks] ?kVuk foKku (Phenology) dgrs gSaA

(v) ckgqY; (Abundance) – ikni leqnk; esa ckgqY; 
ikniksa dh l?kurk ls lEcfUèkr gS ysfdu ckgqY; dks 
ifjek.kkRed :i ls O;Dr ugha dj ldrs gSaA ikSèks fdlh Hkh 
vkokl esa leku :i ls forfjr ugha jgrs] cfYd NksVs&NksVs 
lewgksa esa tks la[;k esa fHkUu gksrs gSa] ik;s tkrs gSa] vFkkZr~ ,d {ks= 
fo’ks"k ds fHkUu&fHkUu LFkkuksa ij ikSèkksa dh la[;k fHkUu&fHkUu 
gksrh gSA ikSèkksa dh la[;k ds vkèkkj ij ckgqY; dks ikap vuqekfur 
oxksZa esa foHkDr fd;k tkrk gSA

(vi) lkekftdrk  (Sociability) – lkekftdrk ikSèkksa ds 
vkilh lacaèkksa ¼fudVrk½ dh lwpd gksrh gSA leqnk; esa ikSèks 
NksVs&cM+s lewgksa esa jgrs gSaA dqN tkfr;ksa ds ikni rks ikl&ikl 
mxdj l?ku lef"V (Thick population) dk fuekZ.k djrs gSaA 
ysfdu vU; ikSèkksa ds ?kus lewg esa mxus ls muesa fofHkUu 
i;kZoj.kh; dkjdksa ds fy;s LièkkZ mRiUu gks tkrh gS ftlls ;s ;k 
rks nqcZy ;k u"V gks tkrs gSaA leqnk; esa lkekftdrk ls fofHkUu 
tkfr;ksa ds {kSfrt forj.k dk Kku gksrk gSA czkÅu CysadV 
(Braun Blanquet, 1932) us lkekftdrk dks ikap Jsf.k;ksa esa 
oxhZÑr fd;k gS] tgka S= lkekftdrk (Sociability)A

¼d½ cgqr nqYkZHk (Very rare)

¼[k½ nqYkZHk (Rare)

¼x½ lkekU; (Common)

¼?k½ vf/kd lkekU; (Frequent)

¼³½ cgqr vf/kd lkekU; (Much frequent)
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S – vdsys ik;s tkus okys ikS/ksA1

S – dqN ikS/kksa dk lewgA2

S – NksVs&NksVs pIiksa ;k {ks=ksa esa forfjr ikS/ksA3

S – cM+s&cM+s pIiksa esa forfjr ikS/ksA4

S – cgqr cM+s {ks=ksa esa QSys ,d gh çdkj ds ikS/ksA5

lkekftdrk dks ifjek.kkRed :i esa fuEufyf[kr çdkj ls 
O;Dr fd;k tkrk gS &

(vii) thou :i (Life forms) – LohMu ds 
ikfjfLFkfrdfoK jkmufd;j (Raunkiaer, 1934) us Li"V fd;k 
fd ikniksa esa mÙkjthfork chtksa ds vfrfjDr] fpjdkfyd vaxksa 
(Perennating organs) tSls dkf;d dfydkvksa] danksa] çdanksa 
vkfn ds }kjk gksrh gSA ;s fpjdkfyd vax ikniksa dks tyok;q dh 
fo"ke ifjfLFkfr;ksa ds çfr lqjf{kr dj thfor j[krs gSaA muds 
vuqlkj fpjdkfyd vaxksa dh ÅapkbZ ikSèkksa dh vkfne 
(Primitive) vFkok fodflr (Advanced) çÑfr rFkk tyok;q 
ds fy;s mudh vuqdwyrk dks O;Dr djrh gSA

jkmufd;j us fpjdkfyd vaxksa dh fofoèkrk ds vkèkkj ij 
ikni leqnk; ds ikSèkksa dks fuEu ikap thou :iksa esa ckaVk gSa ¼fp= 
2-8½ &

  
;s vfèkdrj o`{k gSa] buesa fpjdkfyd vax buds çjksg ij ÅapkbZ 
ij yxs jgrs gSa ftu ij dHkh&dHkh 'kYdh vkoj.k ik;k tkrk 
gSA m".k dfVcUèkksa esa budh ckgqY;rk ikbZ tkrh gS rFkk èkqzoh; 
{ks=ksa (Polar regions) esa budh la[;k de gksrh gSA ;s 'kYd ;qDr 
;k 'kYd foghu dfydkvksa okys lnkcgkj ikSèks ;k 'kYd ;qDr 
dfydk okys i.kZikrh (Deciduous) Hkh gks ldrs gSaA ÅapkbZ ds 
vkèkkj ij ;s pkj çdkj ds gksrs gSaA

¼v½ xq# mUe`nksn~fHkn (Megaphanerophyte) – 30 ehVj ls 
vf/kd yEckbZ dsA

¼c½ le&mUe`nksn~fHkn (Mesophanerophytes) – 8 ls 30 ehVj 
yEckbZ okysA

¼l½ y?kq mUe`nksn~fHkn (Microphanerophytes) – 2 ehVj ls 8 
ehVj ÅapsA

¼n½ okeu mUe`nksn~fHkn (Nanophanerophytes) – 2 ehVj ls 
de ÅapsA

 ;s o`{k :i ikSèks B.Ms 
{ks=kksa ,oa vfèkd ÅapkbZ okys LFkkuksa ij ik;s tkrs gSaA bu ikSèkksa esa 

1- mUe`nksn~fHkn ;k QSuhjksQkbV~l (Phanerophytes) –

2- Hkwryksn~fHkn (Chamaephytes) –

fpjdkfyd vax Hkwfe dh lrg ij ;k Hkwfe ds cgqr fudV ik;s 
tkrs gSaA budks Hkh pkj lewgksa esa foHkDr fd;k x;k gS &

¼v½ mi{kqfiy Hkwryksn~fHkn (Subfruitcose chamae 

phytes) – buesa çjksg lhèks rFkk fpjdkfyd vax vkèkkj ij gksrs 
gSaA

¼c½ lfØ; Hkwryksn~fHkn (Active chamaephytes) – buesa 
çjksg {ksfrt rFkk fpjdkfyd vax ioZ lfUèk;ksa ij ik;s tkrs gSaA

¼l½ fu’ps"V Hkwryksn~fHkn (Passive chamaephytes) – 
buesa çjksg lhsèks rFkk fpjdkfyd dfy;ka {ksfrt çjksg ij gksrh 
gSA

¼n½ rYi Hkwryksn~fHkn (Cushion chamaephytes) – buesa 
çjksg NksVs gksrs gSaA

 ;s 'kkdh; ikSèks gksrs gSaA buesa fpjdkfyd vax Hkwfe 
3- gsehfØIVksQkbV ;k v/kZxwnksn~fHkn (Hemicrypto 

phytes) –

fp= 2-8 % jkmufd;j ds vuqlkj thou :iksa esa 
fpjdkfyd vaxksa dh fLFkfr

(Density)
= 100

(Frequency)
×l?kurk

lkekftdrk
vkof`Ùk
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dh lrg ij ik;s tkrs gSaA ;s ikni B.Ms {ks=ksa esa ik;s tkrs gSa 
buds ok;o Hkkx fo"ke ifjfLFkfr;ksa esa lw[k tkrs gSaA

 buesa 
fpjdkfyd dfydk;sa ¼vax½ iw.kZ :i ls Hkwfe dh lrg ds uhps ;k 
ty fueXu gksrh gSA vr% bu ikniksa dks ft;ksQkbV (Geophyte) 
Hkh dgrs gSaA tyksn~fHkn ,oa ewy ijthoh blh Js.kh esa vkrs gSaA 
budks rhu mi&lewgksa esa foHkkftr fd;k x;k gS &

¼v½ HkwxHkksZn~fHkn (Geophytes)

¼c½ yo.ke`nksn~fHkn (Halophytes)

¼l½ tyksn~fHkn (Hydrophytes)

 ;s ,do"khZ ikni gksrs gSa 
ftudk cht ls cht rd dk viuk thou&pØ dqN lIrkg ls 
dqN ekg rd gksrk gSA ;s i;kZoj.k dh fo"ke ifjfLFkfr;ksa dks 
chtksa ds :i esa jgdj O;rhr djrs gSaA

czkÅu CysadV (Braun Blanquet, 1954) us jkmufd;j 
(Raunkiaer) ds mi;qZDr 5 thou :iksa esa dqN ifjorZu dj 
buds nl lewg cuk;s gSaA

jkmufd;j (Raunkiaer, 1936) us ifÙk;ksa ds vkèkkj ij 
thou :iksa dk ,d vU; oxhZdj.k çLrkfor fd;k gSA çR;sd oxZ 
dh iÙkh dk vkdkj vius ihNs okys oxZ dh ifÙk;ksa ds vkdkj ls 9 
xq.kk vfèkd gksrh gSA

i.kZ ¼iÙkh½ i.kZ vkdkj

¼v½ xq#i.kZ (Megaphyll) 164025 oxZ feeh ls cM+s

¼c½ o`gr i.kZ (Macrophyll) 18225-164025 oxZ feeh

¼l½ e/;e i.kZ (Mesophyll) 2025-18225 oxZ feeh

¼n½ y?kq i.kZ (Microphyll) 225-2025 oxZ feeh

¼;½ okeu i.kZ (Nanophyll) 25-225 oxZ feeh

¼j½ ruq i.kZ (Leptophyll) 25 oxZ feeh ls NksVh

fdlh ikni leqnk; ds mPp ikniksa dh lHkh tkfr;ka ,d 
;k nwljs thou :i esa oxhZÑr dh tk ldrh gSA ,d leqnk; esa 
la[;k ;k çfr’kr ds :i esa fofHkUu tkfr;ksa ds thou :iksa dk 
vuqikr tSfod LiSDVªe (Biological spectrum) dgykrk gSA 
pwafd thou :i ikSèkksa ds pkjksa vksj ds i;kZoj.k ls lEcfUèkr gksrs 
gSa] vr% tSfod LiSDVªe ogka ds mifLFkr i;kZoj.k (Prevailing 

environment) dk lwpd gksrk gSA tSls _rqn~fHkn ikniksa 
¼FkhjksQkbV~l½ dh mPp çfr’krrk yEcs 'kq"d ekSle dk ladsr 
djrs gSa] tcfd fofHkUu {ks=ksa esa leku tSfod LiSDVªe ogka 
tyok;q dh leku ifjfLFkfr;ksa dk ladsr djrk gSA ifÙk;ksa ds 
vkdkj dks tyok;q ifjfLFkfr;ksa ls lg&lEcfUèkr fd;k x;k gSA 

4- xwnksn~fHkn ;k fØIVksiQkbV (Cryptophytes) –

5- _rqn~fHkn (Therophytes) –

vkèkqfud le; esa bl çdkj dk vè;;u o`{kksa ds lfØ; mRiknd 
{ks=ksa (Active productive area) ls lglEcfUèkr fd;k tkrk gSA

ikni leqnk; ds os y{k.k ftudk ekiu lEHko gks rFkk 
ftudks ifjek.kkRed :i esa O;Dr fd;k tk lds] ifjek.kkRed 
y{k.k dgykrs gSaA ikni vko`fÙk (Frequency), ikni l?kurk 
(Density), ckgqY; (Abundance) rFkk vkoj.k ,oa vkèkkjh; 
{ks= (Cover and basal area) vkfn ikni leqnk; ds 
ifjek.kkRed y{k.k dgs tkrs gSaA

ikni leqnk; ds vè;;u dh fo’ks"k fofèk;ksa tSls çfrp;u 
rduhdksa  (Sampling techniques) }kjk ifjek.kkRed y{k.kksa 
dk vè;;u fd;k tkrk gS] tcfd xq.kkRed y{k.kksa ds vè;;u esa 
uewuk bdkbZ (Sampling unit) dh vko’;drk ugha gksrhA

;wjksi ds ikfjfLFkfrdfoKksa fo’ks"kdj czkmu CysadV (Braun 

Blanquet) ds usr`Ro esa ikni leqnk; ds o.kZu rFkk oxhZdj.k dh 
,d ç.kkyh (System) fodflr dh xbZ gSA ikfjfLFkfrdh ds bl 
igyw ;k ç.kkyh dks ikni lkekftd foKku (Phytosociology) 
dgrs gSaA ikni leqnk;ksa ds ikni lekt foKkuh; vè;;uksa ds 
fy;s çfrp;u ;k uewuk bdkb;ka dke esa ysrs gSa vFkkZr~ ikni 
leqnk; ds ifjek.kkRed xq.kksa ds vè;;u ds fy, çfrp;u ;k 
uewuk bdkb;ksa dh vko’;drk gksrh gSA ikni lkekftd foKku 
fofèk;ksa (Phytosociological methods) esa çfrp;u bdkb;ksa ds 
3 :iksa (Forms) dk mi;ksx fd;k tkrk gSA ;s gSa & {ks= (Area), 
drkj (Line) rFkk fcUnq (Point)A {ks= rFkk drkj çfrp;u 
bdkb;ksa esa çfrp;u ds fy, ,d fuf’pr {ks= gksrk gS ijUrq 
l?ku ouLifr okys Hkkxksa esa ,d fuf’pr {ks= ysus esa dfBukbZ 
vkrh gS vr% ,sls LFkkuksa ij fcUnq (Point) çfrp;u bdkbZ yh 
tkrh gSA çfrp;u bdkbZ dh çÑfr ds vkèkkj ij ikni leqnk; 
ds vè;;u dh 3 çeq[k fofèk;ka gSa &

¼d½ oxZ tkfydk fof/k ;k DokMªsV fof/k (Quadrate 

methods) – bl fofèk esa uewuk bdkbZ ,d fuf’pr {ks= esa gksrk gS 
tks ,d oxZ (Square), vk;r (Rectangular) ;k xksyk (Circle) 
gks ldrk gSA 

fdlh Hkh fuf’pr vkdkj ds {ks=Qy vFkok çfrp;u bdkbZ 
(Sampling unit) ftldh lHkh Hkqtk,a leku gks dks oxZ tkfydk 
(Quadrat) dgk tkrk gSA DokMªsV dk {ks=Qy o vkdkj ikni 
leqnk; ds çdkj o {ks= ij fuHkZj djrk gSA lkekU;r% bldk 
{ks=Qy ,d oxZ ehVj j[kk tkrk gSA ,d oxZ ehVj {ks=Qy dk 
DokMªsV cukus gsrq ehVj Ldsy ls eki dj Hkwfe esa ,d&,d ehVj 
dh nwjh ij pkj dhyksa dks ,d oxZ ds pkj dksuksa ij xkM+ fn;k 

¼c½ ifjek.kkRed y{k.k 

(Quantitative Characters)
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tkrk gSA pkjksa dhyksa ds eè; Mksjh ckaèk dj ,d oxZ ehVj 
{ks=Qy dk DokMªsV rS;kj dj fy;k tkrk gSA vktdy bl gsrq 
igys ls rS;kj yksgs ds Ýse Hkh dke esa fy, tkrs gSaA mfpr iSekus 
ds vuqlkj isij ij DokMªsV js[kkafdr dj mlesa vkus okyh ikni 
tkfr;ksa dks fpfUgr dj fofHkUu vkadM+s bdV~Bs dj fy, tkrs gSaA 
bu vkadM+ksa dk fo’ys"k.k dj lEcfUèkr LFky ij mifLFkr 
fofHkUu ikni tkfr;ksa dh vko`fÙk (Frequency), l?kurk 
(Density) ,oa ckgqY;rk (Abundance) Kkr dj yh tkrh gSA

¼[k½ VªkUlsDV fof/k (Transect method) – bl fofèk esa 
çfrp;u bdkbZ ,d fuf’pr yEckbZ dh drkj (Line) gksrh gSA 

vè;;u dh bl fofèk esa {ks= ds ,d fljs ls nwljs fljs rd 
,d lhèkh Mksjh vFkok js[kk [khap nh tkrh gSA bl ykbu ij 
fLFkr ikSèkksa dh fofHkUu tkfr;ksa] mudh vko`fÙk o la[;k Kkr dj 
yh tkrh gSA bl çdkj mlh {ks= esa vyx&vyx 10&15 
VªkallsDV cjkcj nwjh ij yxk dj vkadM+s uksV dj fy, tkrs gSaA 
bl fofèk }kjk fdlh laxBu dh ifjfèk ls dsUæ rd ikSèkksa dh 
jpukÑfr vkSj laxBu esa ifjorZu dks Hkh Kkr fd;k tk ldrk 
gSA

çÑfr esa lHkh ikni lw{e ;k o‘gn~ lewg esa mxrs gSaA ,d 
gh tkfr ds ikniksa ds lewg dks lef"V ;k tula[;k 
(Population) dgrs gSaA nks ;k vfèkd çdkj dh lef"V;ksa ;k 
tkfr;ksa ds lewg dks leqnk; (Community) dgrs gSaA vr% 
ikni leqnk; ikniksa dk ,d ,slk lewg gS ftlesa ,d ls vfèkd 
tkfr;ksa ds ikni gksrs gSaA ,d leqnk; dh ikni tkfr;ka ofxZdh 
ds n`f"Vdks.k (Taxonomically) ls fHkUu&fHkUUk gksrh gSa ysfdu 
ikfjfLFkfrdh ds n`f"Vdks.k ls ;s ,d nwljs ls lEcUèk j[krs gq, 
lUrqfyr jgrh gSA

¼x½ fcUnq ;k {ks= jfgr fof/k (Point method or ploties 

method) – ;gka çfrp;u bdkbZ ,d fcUnq gksrk gSA

çfrp;u bdkbZ esa vkus okys ikSèkksa ds vkadM+s çkIr dj ikni 
leqnk; esa l?kurk] ckgqY;] çèkkurk vkfn Kkr dh tkrh gSA

ifjek.kkRed y{k.kksa dh foospuk

(i) ikni vko`fÙk (Plant frequency) – vko`fÙk ikni leqnk; 
esa tkfr fo’ks"k ds ifj{ksi.k ;k fc[kjko (Dispersion) dh ek=kk 
dks bafxr djrh gSA fdlh leqnk; esa ,d tkfr ds ikSèkksa dk 
leku ;k vleku forj.k dk lwpd vko`fÙk gh gksrh gSA forj.k 
esa fHkUurk i;kZoj.kh; HkkSfrd ;k tSfod dkjdksa ds dkj.k gks 
ldrh gSA fdlh ikni leqnk; ds {ks=k esa mi;qDr la[;k esa 
DokMªsV~l Mkydj mlesa veqd tkfr dh çfr’kr mifLFkfr Kkr 
dh tkrh gSA fdlh leqnk; esa ,d tkfr ds çfr’kr mifLFkfr 

Kkr dh tkrh gSA fdlh leqnk; esa ,d tkfr ds çfr’kr 
ifj{ksi.k dks mldh vko`fÙk dgrs gSaA

mijksDr fofèk ls çR;sd tkfr dh vko`fÙk Kkr dh tk 
ldrh gSA tc ,d tkfr] leqnk; ds iwjs {ks= esa ckgqY;rk ls 
fc[kjh gqbZ gS rks og lHkh DokMªsV~l esa mifLFkfr gksaxhA vr% 
bldh vko`fÙk 100 çfr’kr gksxh vFkkZr~ fdlh tkfr dh mPp 
vko`fÙk blds ,d leku ifj{ksi.k dk |ksrd gSA jkmufd;j 
(Raunkiaer, 1934) us ikni leqnk; esa fofHkUu tkfr;ksa ds 
ikniksa dks ikap vko`fÙk Jsf.k;ksa esa foHkDr fd;k gS &

vko`fÙk vko`fÙk %

A 1-20%

B 20-40%

C 40-60%

D 60-80%

E 80-100%

ckn esa jkmufd;j (Raunkiaer) us vius vkB gtkj 
DokMªsV~l ds vè;;uksa ds vkèkkj ij vko`fÙk ds fu;e dk çfriknu 
fd;kA vko`fÙk Js.kh A esa tkfr;ka dh la[;k B Js.kh ls vfèkd 
gksxh] B Js.kh esa tkfr;ksa dh la[;k C Js.kh ls vfèkd gksxh] C, D 
ds cjkcj] de ;k vfèkd gks ldrh gS rFkk D, E ls de gksxhA 
bldks bl çdkj Hkh fy[kk tk ldrk gS &

vFkkZr~ {kh.k fc[kjko ;k vko`fÙk okyh tkfr;ksa dh la[;k] 
mPp vko`fÙk okyh tkfr;ksa dh la[;k dh vis{kk vfèkd gksrh gSA 
fdlh tkfr dh vko`fÙk dk] nwljh tkfr;ksa dh vko`fÙk ls rqyuk 
djus ij vkisf{kr vko`fÙk çkIr gksrh gS ftls fuEufyf[kr fofèk ls 
Kkr dj ldrs gSa &

A    B     C    D    E

>
>>=<

<
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(ii) ckgqY;rk (Abundance) – fdlh leqnk; ds çR;sd 
bdkbZ {ks= esa mifLFkr fofHkUu tkfr;ksa ds lnL;ksa dh la[;k dks 
ckgqY;rk dgrs gSaA fdlh {ks= esa ;kn`fPNd (Random) :i ls 
Mkyh xbZ lHkh çfrp;u bdkb;ksa ;k DokMªsV~l esa fofHkUu tkfr;ksa 
ds lnL;ksa dh la[;k Kkr djds fuEufyf[kr lw= ls ckgqY;rk 
fudkyrs gSa &

ckgqY;rk fdlh Hkh tkfr dh la[;kRed lkeF;Z 
(Numerical strength) dk lEiw.kZ fp= çLrqr ugha djrh gS 
D;ksafd blds vkdyu esa dsoy mUgha DokMªsV~l dks lfEefyr 
fd;k tkrk gS ftuesa og tkfr mifLFkr gSA vè;;u fd;s x;s 
lHkh DokMªsV~l dks lfEefyr ugha fd;k tkrk gSA

(iii) l?kurk (Density) – l?kurk fdlh tkfr dh 
la[;kRed çcyrk dk O;frdj.k (Expression) gSA ikni 
leqnk; ds çfr bdkbZ {ks=k esa ik;s tkus okys ,d tkfr ds ikniksa 
dh la[;k dks l?kurk dgrs gSaA bls fuEufyf[kr çdkj ls Kkr 
fd;k tkrk gS &

vkisf{kd l?kurk esa ,d tkfr dh l?kurk dk ikni 
leqnk; dh lHkh tkfr;ksa dh l?kurk ds lkFk rqyukRed vè;;u 
gksrk gSA

l?kurk ds vkèkkj ij ,d tkfr] çHkkoh (Dominant), 
ckgqY; (Abundance), vko`Ùk (Frequent), dHkh&dHkh 
(Occasional) vFkok fojy (Rare) gks ldrh gSA

(iv) vkoj.k rFkk vk/kkj {ks= (Cover and basal area) – 
ifjek.kkRed y{k.k tSls vko`fÙk] l?kurk vkfn fdlh tkfr ds 
forj.k ds ckjs esa iwjh tkudkjh ugha nsrs gSaA pwafd fofHkUu tkfr;ka 
o`f) :iksa esa fHkUu gksrh gSa vr% ;s y{k.k nwljs xq.kksa tSls vkoj.k 
,oa vkèkkjh; {ks= vkfn ls tqM+s gksrs gSa ¼fp= 2-9½A

 ikSèks }kjk ?ksjs x;s {ks= dks vkoj.k dgrs 
gSaA ;g {ks= if.kZy vkoj.k (Herbage cover) ;k vkèkkj {ks= dk 

vkoj.k (Cover) –

vkoj.k (Basal area cover) gks ldrk gSA if.kZy vkoj.k ls vFkZ 
gS ikni ds ok;o Hkkxksa }kjk ?ksjk gqvk Hkwfe dk {ks=A if.kZy 
vkoj.k if.kZy miyCèkrk dk ,d vPNk ekiu gSA bldk 
vkdyu pkVZ DokMªsV ;k iksbUV Ýse (Point frame) }kjk fd;k 
tkrk gSA

 vkèkkjh; {ks= ls vfHkçk; 
rus }kjk osfèkr ;k ços’k fd;s x;s Hkwfe {ks= ls gSA if.kZy vkoj.k 
ds vfrfjDr ruk Hkh Hkwfe lrg ij dqN LFkku dks ?ksjrk gS 
vFkkZr~ ruk o ewy lfUèk }kjk ?ksjk x;k Hkwfe {ks=] vkèkkjh; {ks= 
dgykrk gSA vkèkkj {ks= ds vè;;u esa ?kklsa rFkk HkwLi’khZ ikSèks 
dqN dfBukbZ;ka mifLFkr djrs gSaA ,slh voLFkk esa ikSèks ds rus 
dk vkèkkj {ks=] ewy ds lehi ls ukik tkrk gSA vU; 'kkdh; 
ikSèkksa esa Hkwfe ls 2-5 lseh- Åij rFkk o`{kksa esa Hkwfe ls 1-5 ehVj 
Åij rus ds O;kl ls Kkr fd;k tkrk gSA

if.kZy vkoj.k ds vkèkkj ij ikni tkfr;ka ikap Jsf.k;ksa esa 
foHkDr dh xbZ gS &

“A”  5 çfr'kr ls de if.kZy vkoj.k okyh tkfr;ka]

“B”  5&25 çfr'kr if.kZy vkoj.k okyh tkfr;ka]

“C”  26&50 çfr'kr if.kZy vkoj.k okyh tkfr;ka]

“D”  51&75 çfr'kr if.kZy vkoj.k okyh tkfr;ka]

“E”  76&100 çfr'kr if.kZy vkoj.k okyh tkfr;kaA

vfèkd if.kZy vkoj.k okys ikni çdk’k dks vfèkd jksdrs 

vk/kkjh; {ks= (Basal area) –

fp= 2-9 % fofHkUu thou :iksa esa if.kZy vkoj.k o 
vk/kkjh; {ks= esa lEcU/k
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gSa QyLo:i ?kuh Nk;k gks tkrh gS tks l?ku ou esa lrgh ikni 
tkr (Flora) ds ikniksa ds forj.k dks çHkkfor djrs gSaA vkèkkjh; 
{ks= dqN lhek rd ikSèks dh vk;q ds lkFk c<+rk gS tks çjksg esa 
'kq"d inkFkZ (Dry matter) ds laxzg (Accumulation) dks çdV 
djrk gSA

(v) çeq[krk (Dominance) – oSls rks çeq[krk ;k çèkkurk 
la’ys"k.kkRed y{k.k gSa (Anson and Churchil, 1961)A ysfdu 
MkWcuek;j (Daubenmire) us bls fo’ys"k.kkRed y{k.k ekuk gS 
rFkk bldh N% Jsf.k;ka cukbZ gSaA thoksa dh la[;k ls tkfr ds ckjs 
esa lgh tkudkjh ugha fey ikrh gS tSls fdlh 'kkdh; leqnk; esa 
dsoy ,d >kM+h ;k o`{k dk la[;k ds n`f"Vdks.k ls dksbZ egÙo 
ugha gksrk ysfdu ;fn ikni }kjk ?ksjs x;s {ks= ;k tSo Hkkj ij 
è;ku fn;k tk;s rks mlh 'kkdh; leqnk; esa ,d >kM+h ;k o`{k dh 
Hkh egÙkk gks tkrh gSA vr% çèkkurk esa vkoj.k dks ,d egÙoiw.kZ 
y{k.k ds :i esa lfEefyr fd;k x;k gSA bl çdkj 'kkdh; 
leqnk; esa ,d o`{k gh dkQh cM+s {ks= dks ?ksj ldrk gS rFkk mlesa 
tSo Hkkj Hkh vfèkd gks ldrk gSA

 
fdlh leqnk; ds ifjek.kkRed ,oa xq.kkRed y{k.kksa dks feykdj 
(Computing) muds fu"d"kksZa ds vkèkkj ij tks y{k.k vkrs gSa ;k 
tks y{k.k curs gSa] mUgsa la’ys"k.kkRed y{k.k dgrs gSaA eq[; 
la’ys"k.kkRed y{k.k fuEufyf[kr gSa &

(i) mifLFkfr rFkk fLFkjrk (Presence and constance) – 
budk lEcUèk ikni vko`fÙk ls gSA ;s ikni leqnk; esa fdlh 
tkfr fo’ks"k ds lnL;ksa dh mifLFkfr dh lhek (Extent of 

occurrence) dks n’kkZrs gSaA ;fn fdlh tkfr dh vko`fÙk ¼ml 
tkfr ds ikSèkksa dk ckj&ckj ik;k tkuk½ vfèkd gks rks og leqnk; 
esa vfèkd mifLFkr ,oa LFkk;h ekuh tkrh gSA ikniksa dks çfr’kr 
vko`fÙk ds vkèkkj ij fuEufyf[kr lewgksa esa oxhZÑr fd;k x;k  
gS &

¼d½ nqyZHk (Rare) – v/;;u fd;s x;s DokMsªV~l esa 1&20 
çfr'kr mifLFkfrA

¼[k½ fojy (Occasional) – 21&40 çfr'kr mifLFkrA

¼x½ çk;% mifLFkr (Often present) – 41&60 çfr'kr 
mifLFkrA

¼?k½ vf/kdka'k mifLFkr (Mostly present) – 61&80 çfr'kr 
mifLFkrA

¼³½ lnSo mifLFkr (Constantly present) – 80&100 çfr'kr 
mifLFkrA

fdlh tkfr dh mifLFkfr ;k fLFkjrk dk mi;ksx nks 
leqnk;ksa dh rqyuk esa fd;k tkrk gSA

(II) la’ys"k.kkRed y{k.k (Synthetic Characters) &

(ii) oklfu"Bk ;k layXurk (Fidelity) – fdlh tkfr ds 
forj.k dh og lhek ;k ek=k ftlesa og tkfr vius forj.k esa 
,d gh leqnk; rd lhfer gksrh gS] oklfu"Bk dgykrh gSA dqN 
tkfr;ka bruh lkekU; gksrh gSa fd çk;% lHkh leqnk;ksa esa 
mifLFkr gksrh gS] ysfdu dqN tkfr;ka fo’ks"k leqnk;ksa esa gh ikbZ 
tkrh gSA bl çdkj ds lEcUèk dks oklfu"Bk }kjk O;Dr fd;k 
tkrk gSA tks tkfr] forj.k esa ftruh lhfer gksrh gS mldh 
oklfu"Bk mruh gh mPp gksrh gSA vr% ftl tkfr dh 
oklfu"Bk U;wu (Minimum) gksrh gS] og vusd leqnk;ksa esa ikbZ 
tkrh gS rFkk ftldh oklfu"Bk vfèkd gksrh gS] og fdlh 
leqnk; fo’ks"k esa gh ikbZ tkrh gSA oklfu"Bk dk lEcUèk ml 
tkfr ds ikfjfLFkfrdh; vk;ke (Ecological amplitude) ls gSA 
ftl tkfr dk ikfjfLFkfrdh; vk;ke ;k lgu’khyrk dh lhek 
vfèkd gksxh] mldh oklfu"Bk de gksxh rFkk ftldk 
ikfjfLFkfrdh; vk;ke de gS] mldh oklfu"Bk vfèkd gksxh] 
vFkkZr~ forj.k lhfer gksxkA fofHkUu tkfr;ksa dks oklfu"Bk ds 
vkèkkj ij fuEufyf[kr Jsf.k;ksa esa foHkDr fd;k x;k gS & ¼tgka 
F = fidelity½ gSA

¼v½ F – vtuch (Stranger)  – la;ksxo’k ikbZ tkus okyh   1

tkfrA

¼c½ F – mnklhu (Indifferent)  – ;s tkfr;ka fdlh Hkh  2 

leqnk; esa ikbZ tk ldrh gS] ysfdu budk fdlh fo’ks"k ls 
lEcUèk LFkkfir ugha fd;k tk ldrk gSA

¼l½ F – ojh;rk okyh tkfr;ka (Preferential)  – os tkfr;ka  3 

tks vusd leqnk;ksa esa ikbZ tkrh gSa] ysfdu dqN leqnk;ksa esa 
cgqyrk ls feyrh gSaA

¼n½ F – p;ukRed tkfr;ka (Selective)  – tks tkfr;ka dqN   4

fo’ks"k leqnk;ksa esa gh ikbZ tkrh gSa] ysfdu dHkh&dHkh vU; 
leqnk;ksa esa Hkh fey ldrh gSaA

¼;½ F – fof’k"V (Exclusive)– ;s dsoy fo’ks"k leqnk; esa gh  5 

ikbZ tkrh gSaA

(iii) çeq[krk (Dominance) – bldk o.kZu ifjek.kkRed 
y{k.kksa esa fd;k tk pqdk gS] vr% ;gka bls la’ysf"kr çdkj 
(Synthetic form) ;k blds xf.krh; i{k dks çLrqr fd;k tk 
jgk gSA l?kurk] vko`fÙk rFkk vkoj.k ds lkis{k ekuksa ds vkèkkj 
ij dfVZl rFkk eSdbUrks"k (Curtis and Mc-Intosh, 1950) us 
egÙo’khy eku ?kkrkad (Importance value index) IVI dk 
fopkj çLrkfor fd;kA leqnk; esa fdlh tkfr dk egÙp’khy 
eku ?kkrkad (IVI) mldh lkis{k egÙkk dh tkudkjh nsrk gSA 
fdlh Hkh leqnk; esa egÙo’khy eku ?kkrkad dk dqy ;ksx 300 ls 
vfèkd ugha gks ldrk] D;ksafd ;g l?kurk] vko`fÙk rFkk vkoj.k 
ds lkis{k ekuksa dk ;ksx gSA
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ikni vuqØe.k (Plant Succession)

vuqØe.k ds çdkj (Types of Succession)

fdlh LFkku dks ;fn iwjh rjg ls ouLifr fofgu dj fn;k 
tk, o rRi’pkr ;gka fdlh çdkj dh dksbZ ekuo ;k oU; thoksa 
dh vUr%fØ;k ugha gks rks ;gka Øe’k% iqu% ubZ ikni tkfr;ka 
fodflr gksus yxrh gS o ,d le; ,slk vkrk gS tc ;gka dbZ 
çdkj dh fodflr ouLifr fodflr gks tkrh gSA vr% fdlh 
ouLifr fofgu LFkku ij èkhjs&èkhjs ikni leqnk; ds fodflr 
gksus dks ikni vuqØe.k (Plant succession) dgk tkrk gSA 
ikni vuqØe.k 'kCn fooj ,oa fDyesaV~l (Weaver and 

Clements, 1977) us fn;k Fkk] tcfd bldk loZçFke vè;;u 
fdax (King, 1685) }kjk fd;k x;k FkkA vksMe (1983) ds 
vuqlkj] ^^vuqØe.k fdlh bdkbZ {ks= ds tho leqnk; esa Øe’k% 
ifjorZu gSA**

nwljs 'kCnksa esa vuqØe.k ,d tfVy çfØ;k gS tks 'kqq: gksrh 
gS] fodflr gksrh gS vkSj ,d mPpre Lrj rd igqap dj fLFkj gks 
tkrh gSA

bl çdkj fodflr gqvk leqnk; mPpre Lrj ij iw.kZr% 
fLFkj] Loiksf"kr o Lopkfyr gksrk gSA

uXu LFkku ij lcls igys fodflr gksus okyh ouLifr dks 
vxz.kh (Pioneer), vuqØe.k dh lHkh voLFkkvksa dks lhjy 
voLFkk,a (Seral stages) ,oa lEiw.kZ çfØ;k dks flvj (Sere) dgk 
tkrk gSA

uXu {ks= ds çdkj ds vkèkkj ij ikni vuqØe.k rhu 
miHkkxksa esa foHksfnr fd;k x;k gS&

(i) tyØed (Hydrosere) – tyh; vkokl esa vuqØe.k dk 
'kq: gksuk gkbMªkdZ (Hydrach) rFkk vuqØe.k dh lEiw.kZ 
çfØ;k tyØed (Hydrosere) dgykrh gS] mnkgj.kr% 
rkykc] >hy ;k dhpM+ esa vuqØe.kA

(ii) e#Øed (Xerosere) – e# ;k 'kq"d {ks= esa vuqØe.k dh 
lEiw.kZ çfØ;k dks e#Øed (Xerosere) dgk tkrk gS] ;g 
iqu% nks çdkj dk gksrk gS&

(a) fyFkksfl;j & uXu pêkuksa ij 'kq: gksus okyk vuqØe.kA

(b) lseksfl;j & jsrhys uXu e# {ks= esa gksus okyk 
vuqØe.kA

,d vU; vkèkkj ij vuqØe.k dks fuEu nks oxksZa esa oxhZÑr 
fd;k x;k gS &

(i) çkFkfed vuqØe.k (Primary succession) – ,slk LFkku 
tgka igys dHkh ouLifr ugha Fkh] ij ikni vuqØe.k gksuk 
çkFkfed vuqØe.k dh Js.kh esa vkrk gSA uXu pêkuksa]  jsrhys 

Vhyksa] Tokykeq[kh ls fudyh jk[k] ykok okys {ks=ksa esa 
vuqØe.k blds mnkgj.k gSA

(ii) f}rh;d vuqØe.k (Secondary succession) – ,sls {ks= 
tgka iwoZ esa ouLifr gqvk djrh Fkh ysfdu ck<+] vfXu 
vFkok dVkbZ ;k vU; çkÑfrd vkink ds dkj.k iwjh rjg 
ls u"V gks xbZ] ml LFkku ij iqu% ikni vuqØe.k gksuk 
f}rh;d vuqØe.k dgykrk gSA

fdlh ouLifr fofgu uXu LFkku ij vuqØe.k fuEu 
voLFkkvksa ls xqtjrk gS &

 fdlh {ks= esa çkÑfrd ;k 
ekuoh; dkjdksa ds dkj.k lEiw.kZ ouLifr dk u"V gks tkuk 
vukPNknu dgykrk gSA vuqØe.k dh çkjfEHkd voLFkk gSA

 vukPNkfnr LFkku ij vU; 
gfjr {ks=ksa ls cht] chtk.kq ;k vU; tuu{ke ikni Hkkx dk 
vkuk vkxeu dgykrk gSA ;gka vkus okyh lcls igyh ouLifr 
iqjksxkeh ;k vxz.kh (Pioneer) dgykrh gSA

bl voLFkk dks fuEu pj.kksa esa oxhZÑr fd;k x;k gS&

(a) çokl (Migration) – vkØe.k ds çFke pj.k esa cht 
chtk.kq ;k dkf;d tuu{ke ikni Hkkx uXu LFkku ij 
çokl djrk gSA çfrdwy ifjfLFkfr;ksa ds dkj.k dbZ 
laosnu’khy cht vkfn u"V gks tkrs gS] ysfdu dqN 
çfrjksèkh o lgu’khy tuu{ke ikni Hkkx ok;q] ty] 
tho&tUrq ;k ekuo }kjk vU; LFkkuksa ij çdhf.kZr gksrs 
gSaA ;gka ;s vuqdwy voLFkk ikdj vadqfjr gks tkrs gSaA

(b) vkLFkkiu (Ecesis) – çokl ds i’pkr tkfr;ka u, {ks= esa 
LFkkfir gksrh gS] ;g vkLFkkiu (Ecesis) dgykrk gSA 
LFkkfir gksus ds fy, çoklh tkfr dks de ls de ,d 
thou pØ ml {ks= esa iwjk djuk gksrk gSA vkLFkkiu ds 
i’pkr çtkfr;ka mifuos’ku çkjEHk djrh gSA

(c) lewgu (Aggregation) – vkLFkkfir tkfr;ka mifuos’ku 
ds ckn ml {ks= esa viuk lewg fodflr djrh gS bls 
lewgu (Aggregation) dgk tkrk gSA

– 
lewgu gks tkus ij ikniksa esa iks"kdksa] çdk’k o LFkku ds fy, 
ijLij çfrLi)kZ (Competition) çkjEHk gks tkrh gSA ;g  
Li)kZ vkUrjtkrh; (Intraspecific) rFkk vUrjtkrh; 
(Interspecific) gks ldrh gSA Li)kZ ds QyLo:i dsoy lcy 
ikSèks gh thfor jg ikrs gSa rFkk tuu djrs gSaA ftl çdkj 

vuqØe.k dh lkekU; fØ;k
(General Process of Succession)

1- vukPNknu (Nudation) –

2- vkxeu (Invasion) –

3- Li/kkZ ,oa çfrfØ;k (Competition and reaction) 



(41)

okrkoj.k ikniksa dks çHkkfor djrk gS] mlh çdkj ikni Hkh 
okrkoj.k ls vUr%fØ;k djrs gSa ftlls i;kZoj.k esa ifjorZu gksrs 
gSaA ikniksa dh i;kZoj.k ds lkFk ;g vUr%fØ;k çfrfØ;k 
(Reaction) dgykrh gSA ikSèkksa ds e`r lM+s&xys Hkkxksa ls áwel 
dk fuekZ.k gksrk gSA blh çdkj ikSèkksa dh Nk;k ds dkj.k dqN lw{e 
tyok;oh (Micro-climatic) ifjroZu gksus yxrs gSaA ifjofrZr 
tyok;q çkjfEHkd iqjksxkfe;ksa ds fy, de vuqdwy rFkk u, 
vkxeudkjksa ds fy, vfèkd vuqdwy cu tkrh gSA bl çdkj 
iqjksxkeh tkfr;ksa dk LFkku ubZ tkfr;ka ys ysrh gSA bl dkj.k 
'kkdh; ikSèkksa dk LFkku {kqi rFkk {kqiksa dk LFkku o`{k ysus yxrs gSaA

 Åij of.kZr Øe ds vuqlkj {ks= esa fodflr 
ouLifr vkil esa ,oa okrkoj.k ls vUr%fØ;k djrh gS] bu 
vUr%fØ;k ds dkj.k okrkoj.k esa ifjorZu gksrk gS ysfdu 
èkhjs&èkhjs okrkoj.k esa fLFkjrk vkus yxrh gSA bl fLFkj voLFkk 
esa ouLifr thou dk vfUre :i 'kkdh;] {kqih; ;k o`{kh; 
tyok;q }kjk fuèkkZfjr gksrk gSA ouLifr dk vfUre çk:i 
yxHkx LFkk;h rFkk tyok;q ls iw.kZ:is.k larqfyr gksrk gSA ;g 
çk:i vkokl dh fof’k"V tyok;q ds vuqlkj mPpre gksrk gS 
rFkk bls pje ouLifr (Climax vegetation) dgrs gSaA pje 
ouLifr ml tyok;q ds fy, iwjh rjg ls vuqdwfyr gksrh gSA 
ftlls leqnk; esa LFkkf;Ro vk tkrk gS rFkk ouLifr esa rc rd 
dksbZ ifjorZu ugha gksrs tc rd fd dksbZ cká dkjd bl lEiw.kZ 
çØe dks çHkkfor u djsA blds vykok çdk’k] LFkku dh vkæZrk] 
iks"kd rRoksa dk pØhdj.k vkfn lHkh i;kZoj.kh; dkjd Hkh iw.kZr% 
ikni leqnk; ds fu;a=.k esa gksrs gSaA blds dkj.k ubZ tkfr;ksa ds 
ços’k dh lEHkkouk cgqr de jg tkrh gSA

;gka vuqØe.k ds nks egÙoiw.kZ çdkjksa dk foLr`r fooj.k 
fn;k tk jgk gS&

ty fofgu ifjfLFkfr;ksa esa gksus okys vuqØe.k dks e#Øed 
(Xerosere) dgk tkrk gSA ;gka ij pêkuksa ij gksus okys 
vuqØe.k dk fooj.k fn;k tk jgk gS &

 pêkuksa ij ty fofgu e# 
ifjfLFkfr;ka ikbZ tkrh gSA ;gka ij [kfut yo.k lafpr djus ds 
fy, Hkh dksbZ çfØ;k ;k n’kk ugha gksrh gSA pêkusa tc rst lw;Z ds 
çdk’k esa nsj rd jgrh gS rks budk rkieku Hkh cgqr vfèkd c<+ 
tkrk gS ,slh ifjfLFkfr;ksa ,oa vkokl esa dsoy iiZVh ykbdsu gh 
iqjksxkeh dh Hkkafr mRiUu gks ldrh gSA ykbdsu ds chtk.kq] 
lksfjfM;k ;k VqdM+s gok ds lkFk mM+dj bu pêkuksa ij vkrs gSaA 

4- LFkkf;Ro vkSj pje ouLifr (Stability and climax 

vegetation) –

e#Øed (Xerosere)

1- iqjksxkeh voLFkk (Pioneer stage) ;k iiZVh ykbdsu 
voLFkk (Crustose lichen stage) –

;gka LFkkfir gksdj iiZVh ykbdsu dkcZfud vEy dk mRiknu 
djrh gSA ftlls pêkuksa dh Åijh lrg dk {kj.k gksrk gSA

bl çdkj dh iiZVh ykbdsu ds mnkgj.k gS xzsfQl] 
fylhfM;k] ydksukslk] jkbusfMuk] jkbtksdkiksZu vkfnA

– 

if.kZyk ykbdsu og ykbdsu gksrh gS] tks vkèkkj (Substratum) 
ij dsoy ,d fcUnq ij yxs jgrs gSaA bl voLFkk esa pêkuksa dh 
lrg ij dqN feV~Vh Hkh cu tkrh gSA èkhjs&èkhjs iiZVh ykbdsu 
dks if.kZy ykbdsu iwjh rjg ls <d ysrh gS ftlls iiZVh 
ykbdsu dks lw;Z dk çdk’k i;kZIr ek=kk esa ugha fey ikrk gS o 
;g iwjh rjg ls if.kZy ykbdsu }kjk çfrLFkkfir dj nh tkrh 
gSA feV~Vh o if.kZy ykbdsu ds la;qDr çHkko ls vc vfèkd ek=k 
esa o"kkZ ty dk Bgjko pêkuksa ij gksrk gS] gok ds lkFk cgdj 
vk, feV~Vh ds d.k ;gka thou dks vkSj vfèkd vuqdwy cukrs gSaA 
thfor ,oa e`r ykbdsu fujUrj dkcZfud vEyksa dk mRiknu 
djrh gS ftlls pêkuksa dk vi?kVu gksrk jgrk gSA if.kZy 
ykbdsu ds mnkgj.k & MjesVksdkjihu] ikjesfy;k] 
vfEcyhdsfj;k vkfnA

 feV~Vh dh i;kZIr ek=kk 
dh miyCèkrk ij pêkuksa ij ekWl mxus çkjEHk gks tkrs gSaA ;s 
e#n~fHknh ekWl gok ds lkFk mM+ dj vkrs gSaA pêkuksa dh feV~Vh 
o if.kZy ykbdsu }kjk bUgsa jksd fy;k tkrk gSA ekWl ds tuu 
{ke Hkkxksa ls jkbtksbM~l fudy vkrs gSa tks if.kZy ykbdsu ls 
ikuh ,oa iks"kd rRoksa ds fy, çfrLi)kZ (Compete) djrs gSaA 
ekWl ds vykok bu ifjfLFkfr;ksa esa {kqfiy ykbdsu tSls vlfu;k 
,oa DySMksfu;k Hkh mRiUu gksrs gSaA ;s {kqfiy ykbdsu o ekWl 
if.kZy ykbdsu dks <d ysrs gSa] ftlls ;s u"V gksdj feV~Vh esa 
ifjofrZr gksus yxrh gSA ;gka mRiUu gksus okyh ekWl ds mnkgj.k 
gS & fxzEeh;k] VksVqZyk] iksyhVªkbde vkfnA

 ekWl vkfn ds o"kksZa 
rd u"V gksus ,oa mRiUu gksus ls pêku ij ,d bap ;k blls Hkh 
eksVh feV~Vh dh rg cu tkrh gS tgka vc 'kkd mRiUu gksus 
yxrh gSA ;gka lcls igys ?kkl ;k ,do"khZ; 'kkd vadqfjr gksrs 
gSaA pêkuksa dh [kkapksa esa 'kkd dh tM+sa QSy tkrh gS tks pêkuksa ds 
vi?kVu dks vkSj rhoz dj nsrh gSA mÙkjksÙkj :i ls feV~Vh dh 
ek=k] vkæZrk] áwel vkfn dh ek=k c<+us yxrh gS ,oa Nk;k ds 
dkj.k ok"iu de gksus yxrk gSA ,slh voLFkk esa de yEch tM+ksa 
okyh ?kkl mxrh gSa tSls& vfjfLVMk] iksvk vkfnA

 fujUrj c<+rh feV~Vh dh 
ijrksa esa vc e#n~fHknh {kqiksa dk vadqj.k gksrk gSA budh Nk;k esa 

2- if.kZy ykbdsu voLFkk (Foliose lichen stage) 

3- eWkl voLFkk (Moss stage) –

4- 'kkd voLFkk (Herbaceous stage) –

5- {kqi voLFkk (Shrub stage) –

2 2 2 3CO H O H CO+������
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'kkWd o vU; ikni e`r gks vi?kfVr gks tkrs gSaA {kqi dh ifÙk;ksa 
vkfn ls Hkh dkcZfud yo.kksa dh ek=k feV~Vh esa c<+rh tkrh gSA 
Qyr% ;g feV~Vh ikniksa esa o`f) gsrq Øe’k% vuqdwfyr gks tkrh 
gSA

 loZçFke pje ouLifr 
ds vUrxZr /kheh o`f) okys isM+ mxrs gSaA ftuds e`r Hkkxksa ds 
fxjus ls] lM+u ls] áwel dh ek=k c<+rh gS Qyr% e`nk dh moZjk 
{kerk vkSj c<+ tkrh gSA cM+s isM+ksa dh Nk;k esa NksVs leksn~fHkn 
iuius yxrs gSaA ;s leLr ouLifr ;gka miyCèk okrkoj.k o 
vkokl gsrq iw.kZr% vuqdwfyr gksrs gSaA vUr esa ou fodflr gks 
tkrs gSaA

tyØed dks le>us ds fy, fdlh rkykc ;k >hy dk 
mnkgj.k lcls mi;qDr gS] D;ksafd ;gka ty dh xgjkbZ eè; esa 
vfèkdre gksrh gS rFkk fdukjs dh rjQ Øe’k% de gksrh tkrh gS 
rFkk blh fn’kk esa mÙkjksÙkj pje ouLifr dk fodkl gksrk gSA 
bl fodkl dks fuEu çkoLFkkvksa esa le>k tk ldrk gS   ¼fp= 
2-10½ & 

1- ikniIykod voLFkk (Phytoplankton stage) – fdlh 
rkykc ;k >hy esa O;qRiUu gksus okys lapØ esa clkus dk dk;Z 
dqN ikni Iyod (Phytoplanktons) }kjk gksrk gS vr% ;s 
iqjksxkeh (Pioneer) ikni lewg gksrs gSaA Iyod ds vykok 
iqjksxkeh ds :i esa rkykcksa esa uhygfjr 'kSoky (Blue green 

algae), gjs 'kSoky (Green algae), Mk;sVEl (Diatoms) vkSj 
thok.kq (Bacteria) vkfn Hkh mRiUu gksrs gSaA ;s leLr iqjksxkeh 
T;knkrj tyh; lrg ij ;k lrg ds utnhd gh ik, tkrs gSa] 
ty dh xgjkbZ esa budk vfLrRo ugha ns[kk tkrk gSA

– 
ikniIykodksa ds vi?kVu ls rkykc ty ,d eqyk;e dhpM+ esa 
ifjofrZr gks tkrk gS ftlesa çdk’k Hksnu vklkuh ls gks tkrk gSA 
bl LFkku ij tM+ ;qDr fueXu tyksn~fHkn (Submerged 

hydrophytes) mx vkrs gSa tSls byksfM;k (Elodea), gkbfMªyk 
(Hydrilla), iksVSekstsVkWu (Potamogeton), oSfyflusfj;k 
(Vallisneria), ;wfVªdqysfj;k (Utricularia) vkfnA bu ikniksa 
dh e`R;q o vi?kVu ls mÙkjksÙkj ry esa u, Lrj dk gksrk jgrk 
gS Qyr% rkykc fNNyk gksus yxrk gSA

 bu 
tyksn~fHknksa esa tM+sa ikbZ tkrh gS rFkk ;s lrg ij Iykoh ifÙk;ksa 
}kjk rSjrs jgrs gSaA bl voLFkk esa ty dh xgjkbZ 2 ls 5 QhV 
gksrh gSA ,sls ikniksa ds mnkgj.k gS uhyEcks  (Nelumbo), 
fufEQ;k (Nymphaea), fyEuSfUFkee (Limnanthemum), Vªkik 

6- pje ouLifr (Climax forest) –

tyØed (Hydrosere)

2- ewyh; fueXu voLFkk (Rooted submerged stage) 

3- ewyh; Iykoh voLFkk (Rooted floating stage) –

(Trapa), eksuksdksfj;k (Monochoria) bR;kfnA ty esa yo.k 
dh ek=k vfèkd gksus ij dqN LorU= :i ls rSjus okyh tkfr;ka 
tSls ,tksyk (Azolla), ySEuk (Lemna), okWyfQ;k (Wolffia), 
fifLV;k (Pistia), lkfYofu;k (Salvinia) vkfn Hkh fodflr gks 
tkrh gSA tks tYnh gh iqu% foyqIr gks tkrh gSA

 e`nk dh 
c<+rh Lrjksa ds dkj.k ty Lrj vR;fèkd ?kV tkrk gS vr% ;gka 
fodflr gksus okyh ouLifr dh tM+sa rks ikuh ls ;qDr e`nk esa 
jgrh gS tcfd rus dk vfèkdrj Hkkx ok;o fLFkfr esa jgrk gS 
vr% bl voLFkk esa mHk;pj (Amphibious) çdkj dh ouLifr 
dk fodkl gksrk gSA mnkgj.kr% fljil (Scirpus), VkbQk 
(Typha), lSftVsfj;k (Sagittaria), ÝSXekbV~l   (Phragmites) 
bR;kfnA buesa jkbtkse (Rhizome) vR;fèkd fodflr çdkj ds 
gksrs gSa rFkk ;s ?kuh ouLifr dks iSnk djus okys gksrs gSaA

5- lSt ehMks voLFkk (Sedge meadow stage) – ikuh dh 

4- ujdqy vuwi voLFkk (Reed swamp stage) –

fp= 2-10 % rky esa çkjEHk gq, tyØed dh 
fHkUu voLFkkvksa ij çdV gksrh gS fHkUu ikni 

leqnk;ksa dks n'kkZrk fp=
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fujUrj ?kVrh ek=k ,oa feV~Vh dh c<+rh gqbZ ek=k ds dkj.k vc 
bu ifjfLFkfr;ksa esa tyh; ikni o`f) ugha dj ikrs gSaA vr% ;gka 
dsjsDl (Carex), tadl (Juncus), lkbçl (Cyperus) vkfn 
lkbZijslh o xzsehuh dqy ds ikniksa dk fodkl gksrk gSA bu 
ifjfLFkfr;ksa esa ikniksa }kjk vR;fèkd ty vo’kks"k.k ,oa 
ok"iksRltZu gksrk gSA ftlls e`nk esa ty dh ek=k fujUrj de 
gksus yxrh gS Qyr% ;s ifjfLFkfr;ka {kqi o o`{kksa ds fodkl ds 
fy, vuqdwy gksus yxrh gSA

6- ouLFkyh voLFkk (Woodland stage) – c<+rh 'kq"d  
voLFkkvksa esa >qi o o`{kksa dh çtkfr;ka fodkl djrh gS budh 
Nk;k esa NksVh çtkfr;ka e`r gksdj áwel cuk ysrh gSA Qyr% 
feV~Vh dh moZjdrk Hkh c<+rh gSA

7- pje ou (Climax forest) – pje ouLifr esa 
m".kdfVcUèkh; tyok;q esa Hkkjh o"kkZ ds dkj.k m"VdfVcUèkh; 
ou fodflr gksrs gSaA tcfd 'khrks".k Hkkxksa esa ,Yel (Almus), 

,lj (Acer) vkSj D;wjdl (Quercus) ds fefJr ou fodflr 
gksrs gSaA eè;e Js.kh ds o"kkZ okys Hkkxksa esa m".kdfVcUèkh; i.kZikrh 
ou fodflr gksrs gSaA

bl çdkj ,d ty eXu rkykc ;k >hy ds LFkku ij 
Øe’k% pje ouLifr dk fodkl gks tkrk gSA pje ouLifr dk 
çdkj okrkoj.k ds çdkj ij fuHkZj djrk gSA

 tc dksbZ fdlh vU; {ks= dh iztkfr] 
fdlh nwljs {ks= esa tk, ,oa ogka o`f) djus yxs rFkk blls ogka 
dh fdlh iztkfr dks dksbZ izfrdwyrk eglwl djus yxs rks og 
tSo vkØe.k dgykrh gSA 

mnkgj.k ds fy,& ;wDysfIVl ;k lQsnk dk o`{k Hkkjrh; 
ewy dk ugha gS ,oa ;gka iui dj Hkwfe ds ty Lrj dks gkfu 
igqapk jgk gSA fo- ccwy Hkkjrh; ewy dk ikni ugha] ;g ;gka ij 
iui djds vU; Hkkjfr;ksa ikniksa dh iztkfr;ksa dks iuius ls jksd 
jgk gSA xktj ?kkl Hkh fons’kh ewy dk ikni gS rFkk ;gka iui 
dj vU; iztkfr;ksa ds ikniksa dks gkfu igqapkrk gS rFkk vU; thoksa 
dks Hkh jksxh djrk gSA

blh rjg tydqEHkh Hkh fons’kh ewy dk ikni gS tks Hkkjrh; 
ty lzksrksa dks uqdlku igqapkrk gSA i;kZoj.k ,oa izd`fr izsfe;ksa ds 
lkFk&lkFk loZlkekU; O;fDr;ksa dks buls Hkkjrh; Hkwfe dks eqDr 
djus dk iz;kl djuk pkfg,A

   
1- tula[;k & fdlh fo'ks"k le; vkSj LFkku ij çtkfr 

fo'ks"k ds lewg dks ogka dh tula[;k dgrs gSaA

2- tUe nj & fdlh lef"V esa bdkbZ le; esa tUes u;s 
lnL;ksa dh la[;k tUe nj dgykrh gSA

tSo vkØe.k &

egRoiw.kZ fcUnq

3- e`R;q nj & bdkbZ le; esa fdlh lef"V esa ejus okys thoksa 
dh la[;k e`R;q nj dgykrh gSA

4- vk;q lajpuk & fdlh Hkh tula[;k eas fofHkUu vk;q oxZ ds 
lnL;ksa dh rqyukRed çpqjrk dks tho dh vk;q lajpuk 
dgrs gSaA

5- vk;q Lrwi & fdlh Hkh tho çtkfr esa mldh vk;q ds vusd 
lewgksa ds vuqikr dks js[kkxf.krh; :i ls fn[kkus okys 
ekWMy dks vk;q Lrwi dgrs gSaA

6- okbVy bUMsDl & fdlh Hkh LFkku ij tUe o e`R;q nj dk 
vuqikr okbVy bUMsDl dgykrk gSA

7- vkØe.k & ckgj ls vusd ubZ tkfr;ksa dk vuqØe.k ds {ks= 
esa vukf/kdkj ços'k vkØe.k dgykrk gSA

8- cfgçokl & tc fdlh LFkku ls thoksa dh ,d la[;k ,d 
LFkku ls nwljs LFkku ij pyh tk, rks og cfgçokl 
dgykrh gSA

9- vUr%çokl & fdlh ,d LFkku ij ,d tho tkfr ds 
vkxeu dks vUr%çokl dgrs gSaA

10- vuqØe.k & fdlh bdkbZ {ks= ds tho leqnk; esa Øe'k% 
ifjorZu vuqØe.k dgykrk gSA

11- tyØed & tyh; vkokl esa vuqØe.k dh lEiw.kZ çfØ;k 
tyØed dgykrh gS] mnkgj.k rkykc] >hyA

12- e#Øed & 'kq"d {ks= esa vuqØe.k dh lEiw.kZ çfØ;k dks 
e#Øed dgk tkrk gSA

13- çkFkfed vuqØe.k & ,slk LFkku tgka igys dHkh ouLifr 
ugha Fkh ogka ij ikni vuqØe.k gksuk çkFkfed vuqØe.k 
dgykrk gSA

14- f}rh;d vuqØe.k & ,sls {ks= tgka ij iwoZ esa ouLifr gqvk 
djrh Fkh ysfdu çkÑfrd vkink ;k ou dVkbZ vkfn ls 
iwjh rjg u"V gks xbZA ml LFkku ij ikni vuqØe.k gksuk 
f}rh;d vuqØe.k dgykrk gSA

15- tSo vkØe.k & tc dksbZ fdlh vU; {ks= dh iztkfr] fdlh 
nwljs {ks= esa tk, ,oa ogka o`f) djus yxs rFkk blls ogka 
dh fdlh iztkfr dks dksbZ izfrdwyrk eglwl djus yxs rks 
og tSo vkØe.k dgykrh gSA 

   

1- fdlh le; esa fdlh {ks= esa fdlh tkfr dh tUe nj ekius 

dk ljy lw= gS &

vH;klkFkZ iz'u
cgqp;ukRed ç'u (Multiple Choice Questions)
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¼v½ ¼c½  

¼l½ ¼n½ N = t + B

2- fdlh le; esa fdlh {ks= esa fdlh çtkfr dh e`R;q nj 
ekius dk ljy lw= gS &

¼v½ ¼c½

¼l½  e`R;q nj ¾ D + t ¼n½  e`R;q nj ¾ D × t

3- fdlh tho dk okbVy bUMsDl gksrk gS &

4- fyaxkuqikr n'kkZus gsrq fdl lw= dk ç;ksx djrs gSa &

5- rhoz xfr ls o`f) dj jgh lef"V dks fdl vk;q Lrwi }kjk 
n'kkZ;k tkrk gS &

¼v½ dqEHkkdkj Lrwi

¼c½ ?k.Vkdkj Lrwi

¼l½ o`gr~ vk/kkj okyk Lrwi

¼n½ buesa ls dksbZ ugha

6- dqEHkkdkj Lrwi }kjk fdl çdkj dh lef"V dks n'kkZ;k 
tkrk gS &

¼v½ rhoz xfr ls o`f) dj jgh

¼c½ iru'khy

¼l½ fLFkj o`f) dj jgh

¼n½ de o`f) dj jgh

M    F
SR

1000

+=

7- fdlh LFkku ij fdlh fuf'pr le; ij tho dh fdlh 
çtkfr ds tho ogka vksj vk tkrs gSa rks ml le; ml 
LFkku ij tho dh tula[;k &

¼v½ ?kV tk;sxh

¼c½ c<+ tk;sxh

¼l½ dksbZ çHkko ugha iM+sxk

¼n½ uj tula[;k [kRe gks tk;sxh

8- fdlh Hkh LFkku ij mifLFkr fofHkUu tho tkfr;ksa dk lewg 
dgykrk gS &

¼v½ tula[;k ¼c½ leqnk;

¼l½ fu'ks ¼n½ buesa ls dksbZ ugha

9- fdlh Hkh ikni tkfr dh çfr'kr vko`fÙk Kkr djus ds fy, 
fuEu lw= ç;ksx esa ykrs gSa &

10- tula[;k o`f) ds dkj.k gS &

¼v½ tUe nj vf/kd ¼c½ vkçkoklu

¼l½ e`R;q nj de ¼n½ mijksDr lHkh

1- lef"V D;k gS\

2- tUe nj fdls dgrs gSa\

3- e`R;q nj D;k gS\

4- vk;q Lrwi D;k gksrs gSa\

5- fyaxkuqikr fdls dgrs gSa\

6- tSfod foHko ls D;k rkRi;Z gS\

7- okbVy bUMsDl Kkr djus dk D;k lw= gS\

8- vuqØe.k D;k gS\

9- çkFkfed o f}rh;d vuqØe.k esa D;k vUrj gS\

10- leqnk; dh ifjHkk"kk nhft,\

vfr y?kwÙkjkRed ç'u (Very Short Answered 
Questions)

B
N=

t
B

t
N

=

t
N

B
=

e`R;q nj¾ t

D
e`R;q nj¾ 

D

t
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11- laØfedk D;k gS\

12- ikni ckgqY;rk D;k gS\

13- l?kurk o ckgqY;rk esa D;k vUrj gS\

14- ikni vko`fÙk D;k gS\

15- tyØed fdls dgrs gSa\

1- tUe nj o e`R;q nj esa D;k vUrj gS\

2- lef"V ds D;k çeq[k y{k.k gS\

3- o`f) vkdkj dks fdu çfr:iksa }kjk n'kkZ;k tk ldrk gS\

4- vk;q Lrwi fdls dgrs gSaA bls fijkfeM }kjk dSls n'kkZ;k 
tkrk gS\

5- fyaxkuqikr dh x.kuk fdl çdkj dh tkrh gS\

6- tSfod foHko ij laf{kIr fVIi.kh fyf[k,A

7- ikni leqnk; ds çeq[k y{k.k D;k gS\

8- ikni leqnk; ds v/;;u dh fofHkUu fof/k;ka D;k gS\

9- vuqØe.k D;k gS\ blds fofHkUu pj.kksa dk o.kZu dhft,A

y?kwÙkjkRed ç'u (Short Answered Questions)

10- tyØed o e#Øed esa D;k vUrj gksrk gS\ le>kb,A

11- tSo vkØe.k D;k gS\ le>kb,A

1- fuEu ij fVIi.kh fyf[k, &

¼v½ tUe nj ¼c½ e`R;q nj

¼l½ fyaxkuqikr ¼n½ vk;q Lrwi

2- lef"V ds fofHkUu y{k.kksa dk foLrkj ls o.kZu dhft,A

3- tyØed ds fodkl dh fofHkUu voLFkkvksa dk o.kZu 
dhft,A

4- e#Øed vuqØe.k dh fofHkUu voLFkkvksa dk foLrkj ls 
o.kZu dhft,\

5- ikni leqnk; ds ifjek.kkRed o xq.kkRed y{k.kksa dks 
le>kb,A

 1- ¼v½ 2 ¼c½ 3 ¼c½ 4 ¼c½ 5 ¼l½ 6 ¼c½
7 ¼c½ 8 ¼c½ 9 ¼v½ 10 ¼n½

fucU/kkRed ç'u (Long Answered Questions)

mÙkjekyk%
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bdkbZ & 3
ikfjfLFkfrdh ra=

(Ecosystem)

ifjp; (Introducation)

ikfjfLFkfrdh ra= dh ifjHkk"kk 

(Definition of ecosystem)

i`Foh ij ik;s tkus okys fofHkUu izdkj ds thoksa ds pkjksa 

vksj tks okrkoj.k ik;k tkrk gSa mls i;kZoj.k dgrs gSaA 

i;kZoj.k ds eq[; ?kVd gSa% ¼1½ ok;q] ¼2½ ty] ¼3½ e`nk] ¼4½ 

izdk'k] ¼5½ ouLifr vkSj ¼6½ tUrq vkfnA bUgsa tSfod (Biotic) 

o vtSfod (Abiotic) Jsf.k;ksa esa foHkä fd;k tkrk gSA bUgha 

?kVdksa ds e/; gksus okyh fofHkUu fØ;kvksa ds QyLo:i i`Foh 

ij vusd izdkj dh fHkUurk;sa ikbZ tkrh gSA blfy, i`Foh ij 

e:LFky] ?kkl ds eSnku] ou] ufn;k¡] >hysa] lkxj vkSj 

egklkxj cus gSaA bu lHkh dks ge izÑfr ds uke ls iqdkjrs gSaA 

izÑfr ds lHkh izdkj ds ?kVdksa ds chp fujarj vUrZlEcU/k

(Interrelationship) fØ;k'khy jgrs gSa vkSj blh dkj.k 

fHkUu&fHkUu izdkj dh ifjfLFkfr;k¡ mRiUu gksrh gSaA lHkh ?kVd 

ijLij vUrfuHkZj (Mutually Dependent) gksrs gSa rFkk budk 

larqfyr pØ pyrk jgrk gSA izÑfr dh ;g O;oLFkk lnSo ,d 

fuf'pr fn'kk dh vksj lapkfyr gksrh gSA

izÑfr ds fofHkUu ?kVdksa dh fØ;k'khyrk ls mRiUu lEiw.kZ 

larqfyr O;oLFkk dks ikfjfLFkfrdh ra= (Ecosystem) dgrs gSaA 

bdksflLVe dh ladYiuk ,-th- VsUlys (A. G. Tansley) us 

1935 esa izLrqr dh rFkk mls fuEu :i esa ifjHkkf"kr fd;k%&

**bdksflLVe og ra= gS tks i;kZoj.k ds laiw.kZ tSfod o 

vtSfod dkjdksa ds ikjLifjd laca/kksa rFkk izfØ;kvksa ds 

ifj.kkeLo:i izdV gksrk gS** vFkok **bdksflLVe izÑfr dk og 

ra= gS ftlesa tSfod o vtSfod ?kVdksa dh lajpuk o dk;ksZ dk 

ikfjfLFkfrd laca/k fuf'pr fu;eksa ds vuqlkj xfrt larqyu esa 

jgrk gS rFkk ÅtkZ o inkFkkZs dk izokg lqfu;ksftr ekxksZ ls gksrk 

jgrk gSA**

cgqr gh lkekU; :i ls ;g dgk tk ldrk gS fd 

bdksflLVe ,d ,slh bdkbZ gS ftlesa lHkh tho vius vtSfod 

;k HkkSfrd okrkoj.k ds lkFk ,d Øec) :i ls (orderly) 

vkRefuHkZj Øe esa jgrs gSaA

vaxzsth esa ge mls ,sls ifjHkkf"kr dj ldrs gSa %& The 

Term “eco” means the environment and “system” means 

an interacting and interdependent complex.

ikfjfLFkfrd ra=ksa dks eq[; :i ls nks izdkjksa esa foHkkftr 

fd;k x;k gS] os gS%&

¼v½ izkÑfrd (Natural)  ¼c½ Ñf=e (Artificial)

¼v½ izkÑfrd (Natural)% ;s ra= izkÑfrd n'kkvksa esa Lor% 

izpfyr (operate) gksrs gSA buesa ekuoh; gLr{ksi cgqr de 

gksrk gSA vkokl (habitat) ds vk/kkj ij bUgsa nks izdkjksa esa 

foHkä fd;k tkrk gS %&

(i) LFkyh; (Terrestrial): blesa ou] ?kklLFky vkSj 

e:LFkyh; bR;kfn lfEefyr gSaA

(ii) tyh; (Aquatic): blesa LoPN tyh; (Fresh 

water) o leqnzh (marine) ikfjfLFkfrd ra= lfEefyr gSaA

bu lHkh izdkj ds ikfjfLFkfrdh ra=ksa dk ifjp;kRed 

o.kZu ;gka fn;k tk jgk gSA

blesa vusd izdkj ds mi ra= ik;s tkrs gSa muesa ls ;gka 

ij ou ra=] ?kkl ds eSnkuksa dk ra= rFkk e:LFkyh; ra=ksa dk 

ikfjfLFkfrd ra=ksa ds izdkj 

(Kinds of Ecosystems)

Lfkyh; ikfjfLFkfrdh ra= 

(Terrestrial Ecosystem)
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o.kZu fn;k x;k gSA

i`Foh ry ij ,d vuqeku ds vuqlkj 40 izfr'kr Hkkx ij 

ou gSA bl ikfjfLFkfrd ra= ds eq[; ?kVd bl izdkj gS %&

vtSfod ?kVd (Abiotic components)% e`nk o ok;qe.My 

esa mifLFkr vdkcZfud o dkcZfud inkFkZ bl ?kVd esa lfEefyr 

gSA buds vykok /kjkry ij mifLFkr ikS/kksa ds e`r Hkkx Hkh blh 

esa vkrs gSaA

tSfod ?kVd (Biotic components)% budk Øe 

fuEukuqlkj gS %&

mRiknd (Producers)% ouksa esa eq[; mRiknd o`{k (trees) 

gSa] ftudh Å¡pkbZ] fofo/krk vkSj forj.k ogka mifLFkr tyok;q 

ij fuHkZj djrk gSA o`{kksa dh izÑfr o tyok;q ds vuqlkj ouksa ds 

dbZ izdkj gSa] ftuesa eq[; gS %&

(i) Hkwe/;js[kh; ou

(ii) ekulwuh ou

(iii) m".k dfVcU/kh; lnkcgkj pkSM+h iRrh okys ou

(iv) VSxk ;kl dks.k/kkjh ou vkSj

(v) fefJr ou

1- ou ikfjfLFkfrd ra= (Forest Ecosystem)

o`{kksa ds vfrfjDr ouksa esa dqN >kfM+;ka rFkk dk"Byrk,¡ 

(liana) Hkh] /kjkryh; ouLifr ds lkFk ikbZ tkrh gSA eq[; o`{k 

gSa] VsDVksuk xzkfUMl] C;qfV;k ÝksUMkslk] 'kksfj;k jkscLVk vU; o`{k 

tks ouksa esa ik;s tkrs gSa muesa eq[; gS %& djdl] ,slj] fcVqyk 

¼Hkksti=½] Fkwtk] ikbfl;k] ikbul ¼phM+½] lhMªl ¼nsonkj½] 

jksMksMsUMªksuA

miHkksDrk (consumers) % ;s fuEu gS %&

izkFkfed miHkksDrk (Primary consumers)% buesa os lHkh 

'kkdkgkjh izk.kh lfEefyr gSa tks o`{kksa dh ifRr;ka [kkdj thfor 

jgrs gSaA buesa phafV;ka (ants)] efD[k;ka (flies)] Hk`ax (beetles)] 

ikrQqnd (leafhoppers)] dhV (bugs) vkSj edM+h (spiders) 

bR;kfn lfEefyr gSa] buesa gkFkh] uhyxk;] fgj.k] fxygjh] Jw 

(shrews)] mM+uykseM+h (flying foxes) o usoyk (mongooses) 

bR;kfn eq[; gSA

f}rh;d miHkksDrk (Secondary consumers)% ;s os 

ekalkgkjh gS tks 'kkdkgkjh thoksa dk Hk{k.k djrs gSaA buds dqN 

mnkgj.k gS %& lkai] fpfM+;k] fNidyh vkfnA

r`rh;d miHkksDrk (Tertiary consumers) % blesa 'kh"kZLFk 

ekalkgkjh tho lfEefyr gS tSls& 'ksj] flag] rssanqvk vkfnA
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vi?kVd (Decomposers)% blesa dbZ izdkj ds lw{etho] 

dod] ,fDVuksekbflVht o thok.kq lfEefyr gSa tks e`r 

dkcZfud inkFkkZs dk vi?kVu djds rRoksa o [kfutksa dks ikS/kksa dks 

iqu% miyC/k djokrs gSA

;g LFkyh; ikfjfLFkfrdh ra= dk ,d izdkj gSA i`Foh ry 

ds 19 izfr'kr Hkkx ij ?kkl ikbZ tkrh gSA ?kkl LFky ds ?kVd 

fuEu gS %&

vtSfod ?kVd (Abiotic components)% buesa e`nk vkSj 

ok;qoh; i;kZoj.k esa mifLFkr iks"kd lfEefyr gSA dkcZu] 

gkbMªkstu] vkWDlhtu] ukbVªkstu] QkWLQksjl o xa/kd vkfn rRo 

ok;q o e`nk esa mifLFkr CO ] ikuh] ukbVªsVl~] QkWQsLVl~ vkSj 2

lYQsVl~ }kjk miyC/k djk;s tkrs gSaA

tSfod ?kVd (Biotic components) % ;s fuEu gS %&

mRiknd (Producers)% ;s eq[; :i ls ?kkl (gress) gSA 

buesa lk,uksMksu] fMftVsfj;k] MkbdsfUFk;e] flVsfj;k] 

czsfd,fj;k vkSj Likbjkscksyl dh tkfr;ka izeq[k gSaA buds vykok 

dqN >kfM+;ka (shrubs) o QksClZ (forbes) Hkh izkFkfed miRiknu 

esa lgk;d gksrs gSA

miHkksDrk (Consumers) % buesa rhu Jsf.k;ka gS %&

¼v½ izkFkfed miHkksDrk (Primary consumers) % bl Js.kh 

esa ?kkl [kkus okys i'kq tSls xk;] HkSal] fgj.k] HksM+] [kjxks'k o pwgs 

vkrs gSaA buds vykok ?kkl dh ifRr;ksa dks [kkus okys dqN dhV 

o nhed (termites) Hkh mifLFkr gksrh gSA

¼c½ f}rh;d miHkksDrk (Secondary consumers)% bl 

Js.kh esa 'kkdkgkjh izkf.k;ksa dk Hk{k.k djus okys ekalkgkjh tho 

vkrs gSaA buesa fpfM+;ka] fNidyh] lkai] esa<+d] xhnM+ o ykseM+h 

lkekU; :i ls lfEefyr gSA

dHkh&dHkh ckt buesa ls dqN f}rh;d miHkksDrkvksa dks [kk 

tkrs gSaA vr% ckt (hawk) r`rh;d Js.kh dk miHkksDrk ekuk 

tkrk gSA

¼l½ vi?kVd (Decomposers)% buesa dod] 

,fDVuksekbflVht o dbZ izdkj ds thok.kq lfEefyr gSa tks e`r 

dkcZfud inkFkksZa dk vi?kVu djrs gSaA vi?kVu ls dbZ rRo 

Lora= gksrs gSa] tks ikS/kksa ds iks"k.k esa dke vkrs gaSA

e:LFky nqfu;k ds LFkyh; Hkw&Hkkx dk yxHkx 17 izfr'kr 

Hkkx cukrs gSaA e:LFky ,sls LFkkuksa ij ik;s tkrs gSa tgka o"kkZ dk 

2- ?kkl LFky ikfjfLFkfrd ra= (Grassland Ecosystem)

3- e:LFkyh; ikfjfLFkfrd ra= (Desert Ecosystem)

okf"kZd vkSlr 25 lsUVhehVj ls Hkh de gksrk gSA mPp rkieku] 

de o"kkZ] mPp ok;q xfr (high wind velocity) ,sls LFkkuksa dh 

izeq[k fo'ks"krk,¡ gSA Hkkjr ds if'peh Hkkx esa fo'kky e:LFkyh; 

Hkw&Hkkx gSa] bls Fkkj dk e:LFky (Thar desert) dgrs gSaA blds 

izeq[k ?kVd gS %&

mRiknd (Producers) % blesa >kfM+;ka] dqN ?kkl o dqN 

o`{k lfEefyr gSaA ;gka ij dqN ekaly (succulent) o dkVsankj 

ouLifr cgqr;kr esa feyrh gSA vf/kdka'k ikS/ks lhfer o"kkZdky esa 

gh viuk thou iwjk dj ysrs gSaA

miHkksDrk (Consumers)% blesa lkekU;r% ljhl`i oxZ 

(reptiles) o dhV iztkfr;ka lfEefyr gSA tks 'kq"d ifjfZLFkfr;ksa 

esa thfor jgrs gSaA ;gka ij ,sls tho cgqrk;r esa feyrs gSa tks 

fcyksa esa jgrs gSa vkSj jkf= esa ckgj fudyrs gSaA e:Hkwfe dk eq[; 

i'kq Å¡V gSA ;gka ij HksM+ o cdjh ikyu eq[; O;olk; gSA

vi?kVd (Decomposers)% buesa ,sls thok.kq o dod 

lfEefyr gSa tks mPPk rkieku esa thfor jgrs gSa] cgqr gh de 

ek=k esa cus e`r dkcZfud inkFkksZ dk vi?kVu djrs gSaA

LoPN ty (Fresh water) dk rky (pond) ,d Lo;a& 

laiw.kZ (self-sufficient) o Lor% fu;ked ra= (self-regulating 

system) gSA rky esa mifLFkr tUrq ,oa ikni mlds HkkSfrd 

jklk;fud i;kZoj.k dk fuekZ.k djrs gSa vkSj vius vuqdwyuksa ls 

lQyrkiwoZd thou&;kiu Hkh djrs gSaA rky ikfjfLFkfrdh ra= 

ds fofHkUUk ?kVd (componments) fuEu gS%&

vtSfod ?kVd (Abiotic components)% rky ds vtSfod 

?kVdksa esa izdk'k] Å"ek] ty dk pH eku rFkk mlds ikuh esa 

mifLFkr CO ] O ] dSfYl;e] ukbVªkstu] QkWLQsV o áqfed vEy 2 2

bR;kfn eq[; gSaA

LFkk;h voLFkk (Standing state)% rky ds ty esa fdlh Hkh 

le; mifLFkr [kfutksa dh ek=k dks LFkk;h voLFkk dgrs gSaA

vkfoyrk lwpdkad (Turbidity index)% ty dh fofHkUu 

xgjkb;ksa dh vkfoyrk ¼fofHkUu izdkj ds d.kksa ds dkj.k fufeZr½ 

dks lsph fMLd ls ukirs gSaA

izdk'k rhozrk (Light intensity)% ty dh fHkUu xgjkbZ rd 

igq¡pus okys izdk'k dh rhozrkA bls yDl ehVj }kjk ukirs gSaA 

blh izdkj rky ty esa mifLFkr O dh ek=k] CO dh ek=k] 2 2

mldk pH eku Hkh ;a=ksa dh lgk;rk ls Kkr fd;k tk ldrk gSA 

tyh; ikfjfLFkfrd ra= (Aquatic Ecosystem)

1- rky ikfjfLFkfrd ra= (Pond Ecosystem)
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ikuh esa bu fofHkUu izdkj ds dkjdksa dh mifLFkfr o mudh ek=k 

blds tSfod ?kVdksa dk fu/kkZj.k djrh gSA

 ty esa mifLFkr 

fofHkUu izdkj ds ikni o tUrq mldk tSfod ?kVd dgykrs gSaA 

;s gSa %&

1- mRiknd (Producers)% lHkh gjsa ikS/ks o dqN izdk'k 

la'ys"kh thok.kq tks Lo;aiks"kh gksrs gSa] mRiknd dgykrs gSaA ;s 

fuEu izdkj ds gksrs gS %&

¼v½ xq:Iyod (Macrophytes)% ;s tM+ okys cM+s

ikS/ks fuEu izdkjksa ds gksrs gSa %&

(i) Lora= rSjus okys (Free-floating): mnkgj.k Vªkik 

¼fla?kkM+k½] ,tksyk] oqfYQ;k o tydaqHkhA

(ii) ikuh esa rSjus okys (submerged floating): ;s ikuh ds 

vUnj gh rSjrs jgrs gSaA mnkgj.k%& gkbfMªykA

(iii) ty fueXu tM+kas okys (Rooted submerged)% bu 

ikS/kksa dh tM+sa uhps iad ;k feV~Vh (mud) esa gksrh gS vkSj ifRr;k¡ 

ikuh ds vUnj gh rSjrh jgrh gSaA mnkgj.k & osfyLusfj;kA

(iv) tM+ksa okys&rSjrh ifÙk;ksa okys (Rooted with floating 

leaves) % ,sls ikS/ks dh tM+s iad ;k dhpM+ (mud) esa rFkk ifRr;ka 

ikuh dh lrg ij rSjrh jgrh gSA mnkgj.k%& deyA

¼c½ ikni Iyod (phytoplanktons) % ;s izk;% lw{e

ikS/ks gksrs gSa tks Lora= :i ls rSjrs jgrs gSaA buesa 'kSoky eq[; gSaA 

mnkgj.k % okWyokWDl] DysekbMkseksukl] ekbØksflfLVl] 

vkWflysVksfj;k] ;qyksfFkzDl vkfnA

 ;s ijiks"kh gksrs gSa] vkSj viuk 

iks"k.k mRikndksa ls izkIr djrs gSa] ;s fuEu izdkj ds gSa%&

(i) izkFkfed miHkksDrk (Primary consumers) % 'kkdkgkjh 

ikS/kksa ls viuk iks"k.k izkIr djrs gSaA ;s nks izdkj ds gksrs gS %&

¼v½ fury thotkr (Benthos)% ;s v/kLry ;k iSans ij iM+s 

ikni vo'ks"kksa dks [kkrs gSaA buesa eNyh] ykjok] Hk`ax (beetles) o 

fpapM+h (mites) vkfn vkrs gSaA

¼c½ izkf.kIyod (Zooplanktons): ;s lw{e tho ¼tUrq½ gSa 

tSls dksysIl] ;qXyhuk] lkbDyksIl vkfnA ;s ikni Iyodksa dks 

viuk vkgkj cukrs gSaA

(ii) f}rh;d miHkksDrk (Secondary consumers)% ;s dhV 

vkSj eNyh gksrs gSa tks 'kkdkgkfj;ksa ls Hkkstu izkIr djrs gSaA

¼l½ r`rh;d miHkksDrk (Tertiary consumers)% ;s 

ekalkgkjh gSA tSls& vk[ksV ehu (Gamefish)A

tSfod ?kVd (Biotic components)%

2- miHkksDrk (consumers) %

3- vi?kVd (Decomposers) %

2- lkxjh; ikfjfLFkfrdh rU= (Marine Ecosystem)

ikfjfLFkfrd ra= dh lajpuk 
(Structure of an Ecosystem)

 bUgsa lw{e miHkksDrk Hkh 

dgrs gSaA ;s flQZ vi?kfVr dkcZfud inkFkksZ ds va'k dk 

vo'kks"k.k djrs gSaA ;s eq[;r% thok.kq] ,fDVuksekbflVht o 

dod gksrs gSaA mnkgj.k gS%& ,LiftZyl] jkbtksil] VªkbdksMekZ] 

¶;qtsfj;e vkfnA

egklkxj ,d fo'kky ikfjfLFkfrdh rU= dk :i gSA 

lkxjh; ikfjfLFkfrdh rU=ksa ds HkkSfrd ?kVdksa tSls mudh 

jklk;fud lajpuk] jklk;fud xq.koÙkk] ?kqyu'khy xSlksa dh 

ek=k] lw;Z izdk'k] rkieku] yo.krk dk Lrj] ty dh fLFkjrk 

vkfn fHkUu&fHkUu gksrs gSaA bl ikfjfLFkfrdh rU= esa yo.kksa dh 

ek=k lkekU;r% 35 Hkkx izfr gtkj ls vf/kd ikbZ tkrh gSA 

ufn;ksa ds eqgkuksa ij ty esa yo.krk dh ek=k de vkSj rVksa ls 

nwj lkxjh; yo.krk c<+rh tkrh gSA lkxjh; ikfjfLFkfrdh rU= 

ij ty dh xgjkbZ] rV ls nwjh] ufn;ksa o fge ufn;ksa ls ty o 

fge dh vkod] iou dh fn'kk o xfr] tyh; lapj.k vkfn dk 

izHkko iM+rk gSA lkxjh; ikfjfLFkfrdh rU= yxHkx 2-5 yk[k 

fofHkUu iztkfr;ksa ds ikni o tho tUrqvksa dks vkJ; iznku djrk 

gSA buesa ls vf/kdka'k ,ddks'kh; ikni IySadVksu 

(Phytoplankton) o tSo IySadVksu (Zooplankton) tSls ikni 

o tho gSA ;s fofHkUu izdkj ,oa vkdkj ds thoksa dk eq[; vkgkj 

gSa rFkk tSfod mn~Hko ,oa fodkl dk eq[; vk/kkj gSA tSfod 

mn~Hko ,oa fodkl dk eq[; vk/kkj izdk'k dh miyC/krk gksrh gSA 

fdUrq rV ls nwj tkus ij egklkxjh; xgjkbZ c<+rs tkus ds 

lkFk&lkFk lw;Z izdk'k dh ek=k de gksrh tkrh gSA blfy;s bl 

ikfjfLFkfrdh rU= dks izdk'kghu {ks= (Aphotic zone) Hkh dgrs 

gaSA ;gka izdk'k ds vHkko esa mRikndksa dk mn~Hko o fodkl 

vis{kkÑr /kheh xfr ls gksrk gSA lkxjh; ikfjfLFkfrdh rU= ds 

eq[; mRiknd fofHkUu izdkj ds IySadVksu] 'kSoky o vU; 

okuLifrd :i gksrs gSa tks fofo/k izdkj ds thoksa dk vkgkj curs 

gSaA vr% ;s izkFkfed mRiknd gSa tks bl ikfjfLFkfrdh rU= esa 

izFke iks"kd Lrj dh Hkwfedk fuHkkrs gSaA buds eq[; miHkksDrk 

rSjus okys ?kksa?ks] tSyhfQ'k] >haxk eNyh o vU; izdkj dh 

eNfy;ka gksrh gSA tyh; ikfjfLFkfrdh rU= esa tho tUrqvksa ds 

e`r 'kjhj ij fofHkUu izdkj ds thok.kq o QQwan vi?kVd ds :i 

esa dk;Z djrs gSaA

ikfjfLFkfrd ra= ds nks ?kVd gksrs gSa& tSfod ?kVd 

(Biotic components) rFkk vtSfod ?kVd (Abiotic 
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components)A

1- tSfod ?kVd (Biotic Components) – ;s fuEu çdkj ds 

gSa&

(i) Lo&iksf"kr vFkok mRiknd (Autotrophs or producers)

(ii) miHkksDrk ;k ijiksf"kr ?kVd (Consumer or 

Heterotrophic components) 

(a) çFke Js.kh ds miHkksDrk (Consumers of the first 

order)

(b) f}rh; Js.kh ds miHkksDrk (Consumers of the 

second order)

(c) r`rh; Js.kh ds miHkksDrk ;k 'kh"kZ ekalkgkjh 

(Consumers of the third order or top carnivores)

(iii) vi?kVd (Decomposers)

2- vtSfod ?kVd (Abiotic Components) 

1. vdkcZfud inkFkZ (Inorganic materials)

(i) ty (Water)

(ii) rRo (Elements) – K, Mg, Ca, N, P ,oa 

vkfnA

(iii) xSlsa (Gases) – O , CO , H , N  ,oa2 2 2 2

NH  vkfnA3

2. dkcZfud inkFkZ (Organic materials)

(i) dkcksZgkbMªsV~l (Carbohydrates)

(ii) çksVhUl (Proteins) 

(iii) olk (Fats)

(iv) thoka'k ¼áwel½ rFkk ;wfj;k (Humus and 

Urea)

3- HkkSfrd vFkok tyok;oh; ?kVd (Physical or 

Climatic Components)

(i) çdk'k

(ii)  rki (Temperature)

(iii)    ok;q (Wind)

(iv)     o"kkZ (Rainfall)

(v)    ueh ;k vkæZrk (Humidity)

gjs ikS/ks (Green plants) tks lw;Z ds çdk'k esa Hkkstu cukrs 

gSa] çkFkfed mRiknd (Primary producers) dgykrs gSaA bl 

1- tSfod ?kVd (Biotic Components)
fp= 3-1 % ikfjfLFkfrd ra= esa iks"kh Lrj

fØ;k esa ikS/kksa ls vkWDlhtu (O ) fudydj okrkoj.k esa fey 2

tkrh gS tks tho/kkfj;ksa ds 'olu esa dke vkrh gSA tSfod ?kVd 

vxzfyf[kr gksrs gSa &

(i) Lo&iksf"kr vFkok mRiknd (Autotrophs or 

producers) – os gjs ltho ikni lnL; tks lk/kkj.k vdkcZfud  

(Inorganic) inkFkksZa dks çkIr dj çdk'k&la'ys"k.k dh fØ;k 

}kjk tfVy inkFkZ Hkkstu ds :i esa fuekZ.k djus esa l{ke gksrs gSa] 

Lo&iksf"kr dgykrs gSaA ;s tho çeq[k :i esa lw;Z ds çdk'k ls 

ÅtkZ çkIr djrs gSa ftlds fy, buesa i.kZgfjr (Chlorophyll) 

uked inkFkZ gksrk gSA bl çdkj ds ?kVd mRiknd dgykrs gSa] 

D;ksafd ;s mRikfnr [kk| inkFkksZa dk fofHkUu çdkj ls lap; Hkh 

djrs gSaA ;gh lafpr [kk| inkFkZ lHkh çdkj ds thoksa ds fy, 

çR;{k ;k ijks{k :i esa Hkkstu dk lzksr gksrk gSA

(ii) miHkksDrk ;k ijiksf"kr ?kVd (Consumer or 

Heterotrophic components) – bl ?kVd ds lnL;ksa esa 

i.kZgfjr ds vHkko ds dkj.k Hkkstu cukus dh {kerk ugha gksrh gS] 

vr% ;s vius Hkkstu ds fy, mRikndksa ij fuHkZj jgrs gSa] blfy, 

bUgsa miHkksDrk (Consumer) Hkh dgrs gSaA ;s miHkksDrk] 

mRikndksa }kjk mRikfnr ;k lafpr Hkkstu dk mi;ksx djrs gSaA 

miHkksDrk rhu Jsf.k;ksa esa foHkkftr fd;s tk ldrs gSa ¼fp= 3-1½ 

(a) çFke Js.kh ds miHkksDrk (Consumers of first order or 

Primary consumers) – ;s tho vius Hkkstu ds fy, çR;{k 

:i ls gjs ikS/kksa vFkkZr~ mRikndksa ij fuHkZj jgrs gSa] vr% ;s 

eq[; :i ls 'kkdkgkjh (Herbivores) gksrs gSa tSls & pwgk] 
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dhV] cdjh] xk;] [kjxks'k] fgj.k vkfnA

(b) f}rh;d Js.kh ds miHkksDrk (Consumers of second 

order or secondary consumers) – os miHkksDrk tks viuk 

Hkkstu çkFkfed miHkksDrkvksa ls çkIr djrs gSa] f}rh;d Js.kh ds 

miHkksDrk dgykrs gSa tSls & lkai] esa<d vkfnA

(c) r`rh;d Js.kh ds miHkksDrk ;k 'kh"kZ ekalkgkjh 

(Consumers of the third order or top consumers) – os tho 

tks ekalHk{kh çkf.k;ksa vFkkZr~ f}rh;d Js.kh ¼miHkksDrkvksa½ dk 

Hk{k.k djs os r`rh; Js.kh miHkksDrk dgykrs gSaA ;s loZgkjh o 

'kkdkgkjh dk Hkh Hk{k.k dj ysrs gSaA ;s os tho gSa tks vU; thoksa 

dk rks Hk{k.k dj ysrs gSa] fdUrq bUgsa dksbZ Hkh çk.kh ugha [kk 

ldrkA vr% bUgsa 'kh"kZ miHkksDrk (Top consumers) Hkh dgrs gSaA 

mnkgj.kkFkZ & phrk] 'ksj] ckt (Hawk), fx) (Vulture) vkfnA

(iii) vi?kVd (Decomposers) – vi?kVd os e`riks"kh 

dod rFkk thok.kq gSa tks thoksa ds ejus ij muds e`r 'kjhjksa ;k 

'kjhj ds vo'ks"kksa dks vi?kfVr (Decompose) djds muds 

vo;oksa dks fQj ls dkcZu] ukbVªkstu] QkWLQksjl vkfn [kfut 

rRoksa esa ifjofrZr dj nsrs gSaA bl çdkj Hkkstu dks ftls 

çkFkfed :i esa mRikndksa us lafpr fd;k Fkk rFkk vU; 

miHkksDrkvksa us ç;ksx fd;k mls okrkoj.k esa okil ykSVkus dk 

dk;Z vi?kVd gh djrs gSaA vr% ikfjfLFkfrd ra= ds lUrqfyr 

lapkyu ds fy, vi?kVdksa dh Hkwfedk mruh gh egRoiw.kZ gS 

ftruh fd mRikndksa dh ;k miHkksDrkvksa dhA vi?kVu çfØ;k 

ds le; vfr laf{kIr ek=k esa dqN dkcZfud inkFkksZa dks ;s lw{e 

tho vius Hkkstu ds :i esa Hkh xzg.k dj ysrs gSaA laf{kIr esa ge 

;g dg ldrs gSa fd vi?kVd ikfjfLFkfrd ra= esa [kfut yo.k 

o vU; dPph lkexzh (Raw material) ds iqu% pØ.k 

(Recycling) dk egRoiw.kZ dk;Z djrs gSaA

vthoh; ?kVdksa dks fuEu Hkkxksa esa ckaVk tk ldrk gS&

(i) vdkcZfud (Inorganic) inkFkZ & tSls & ukbVªkstu] 

dkcZu] dSfY'k;e] lYQj] QkWLQksjl ,oa ty bR;kfnA okrkoj.k 

esa bu lcds vius pØ gksrs gSaA

(ii) dkcZfud (Organic) inkFkZ & tSls & çksVhUl 

(Proteins), dkcksZgkbMªsV~l (Carbohydrates) ,oa fyfiM~l 

(Lipids), tks tSfod va'k dks vtSfod va'k ls tksM+rk gSA

3- HkkSfrd vFkok tyok;oh; (Physical or Climatic) ?kVd

tSls & rki] ty ,oa ok;q bR;kfnA

ikfjfLFkfrd ra= ds Bhd çdkj ls dk;Z djus ds fy, ;g 

2- vtSfod ?kVd (Abiotic Components)

vko';d gS fd [kfut inkFkksZa dk ifjHkze.k (Circulation) 

yxkrkj gksrk jgsA ;s e`nk ds }kjk thfor dkjdksa esa ços'k ikrs gSa 

vkSj ikS/kksa rFkk tUrqvksa dh e`R;q o xyus ij fQj ls e`nk o 

ok;qe.My fey tkrs gSaA ikS/kksa dh o`f) ,oa fodkl ds fy, cgqr 

ls rRo vko';d gS] ijUrq N% rRo Øe'k% dkcZu] gkbMªkstu] 

vkWDlhtu] ukbVªkstu] QkWLQksjl vkSj iksVsf'k;e fo'ks"k :i ls 

egRoiw.kZ gSA HkkSfrd rRoksa ds ifjlapj.k Øe dk v/;;u djus 

ls gesa ikfjfLFkfrd ra= esa ik;s tkus okys ok;q] ty ,oa yo.kksa ds 

okrkoj.k ls tho ds 'kjhj esa feyus ,oa 'kjhj dh vusd fØ;kvkas 

}kjk iqu% okrkoj.k esa fey tkus dk Kku gksrk gSA  

 

^^fdlh Hkh ikfjfLFkfrd ra= esa ,d [kk| Ük`a[kyk ds fofHkUu 

iks"k.k Lrjksa dh la[;k (Number), tho Hkkj (Biomass) rFkk 

ÅtkZ (Energy) ds vkys[kh fu:i.k dks ikfjfLFkfrd fijsfeM 

dgrs gSaA**

ikfjfLFkfrd ra= ds fofHkUu iks"k.k Lrjksa (Trophic levels) 

dk ikjLifjd lEcU/kksa dk fp=kRed :iksa esa fu:i.k fd;k tk 

ldrk gSA bu fp=kRed fu:i.kksa dh vkÑfr fijsfeM tSlh 

gksrh gSA blfy, bUgsa ikfjfLFkfrd fijsfeM dgrs gSaA ,sls 

fp=kRed fu:i.kksa ds fijsfeMksa dk fopkj loZçFke pkYlZ ,YVu 

¼1927½ us j[kk] vr% bUgsa ̂^,YVksfu;u fijsfeM** Hkh dgrs gSaA

 

ikfjfLFkfrdh; fijsfeM fuEu rhu çdkj ds gSa&

1- tho&la[;k dk fijsfeM (Pyramid of numbers)

2- tho&Hkkj dk fijsfeM (Pyramid of biomass)

3- ÅtkZ dk fijsfeM (Pyramid of energy)

fdlh Hkh ikfjfLFkfrd ra= esa mifLFkr Hkkstu Ük`a[kyk esa 

ik;s tkus okys fofHkUu iks"k.k Lrjksa (Trophic levels) esa 

mifLFkr thoksa dh la[;k dks n'kkZus ds fy, ftl fijsfeM dk 

mi;ksx djrs gSa] mls la[;k dk fijsfeM dgrs gSaA ,d 

ikfjfLFkfrd ra= tSls ?kkl&LFky (Grassland) esa çk;% 

mRikndksa (Producers) dh la[;k lcls vf/kd gksrh gS çkFkfed 

miHkksDrkvksa (Primary consumers) dh la[;k mRikndksa dh 

la[;k ls de gksrh gS rFkk tks miHkksDrk çkFkfed miHkksDrk ls 

iks"k.k çkIr djrs gSa mudh la[;k vkSj de gksrh gSA bl çdkj 

çR;sd iks"kd Lrj ij thoksa dh la[;k Øe'k% de gksrh tkrh gSA 

;fn la[;k dks ,d fp=.k }kjk n'kkZ;k tk;s rks ,d lh/kk 

(Upright) fijsfeM curk gSA ,sls fijsfeM esa] vk/kkj ij 

ikfjfLFkfrdh; fijsfeM (Ecological Pyramids) 

fijsfeMksa ds çdkj (Type of Pyramids) 

1-  tho&la[;k dk fijsfeM (Pyramid of numbers) 
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fp= 3-2 % la[;kvksa dk fijkfeM

fp= 3-3 % tho&Hkkj dk fijkfeM

fp= 3-4 % ÅtkZ dk fijkfeM

mRikndksa dh la[;k rFkk mÙkjksÙkj Øe esa çkFkfed] f}rh;d o 

r`rh;d miHkksDrkvksa dh la[;k n'kkZrs gSaA

,sls fijsfeM dHkh&dHkh mYVs Hkh gks ldrs gSa& tSls 

mnkgj.k ds fy, ,d fo'kky o`{k ¼çkFkfed mRiknd½ ds Åij 

Qy [kkus okys cgqr ls i{kh ¼çkFkfed miHkksDrk½ jgrs gSa( ftuds 

'kjhj esa cgqr ls NksVh dhVk.kq ¼f}rh;d Js.kh ds miHkksDrk½ jgrs 

gSaA bl çdkj mÙkjksÙkj iks"k.k Lrjksa esa thoksa dh la[;k c<+rh 

tkrh gSA blfy, ,sls o`{k ds ikfjfLFkfrd ra= dh la[;k dk 

fijsfeM mYVk gksrk gS ¼fp= 3-2½A

 

tho&Hkkj (Biomass) – fdlh Hkh ikfjfLFkfrd ra= esa thoksa 

dk bdkbZ {ks= (Unit area) esa lEiw.kZ 'kq"d Hkkj (Dry weight) 

tho&Hkkj dgykrk gSA

?kkl ikfjfLFkfrd ra= esa fofHkUu iks"k.k Lrjksa dk tho&Hkkj 

2-  tho&Hkkj dk fijsfeM (Pyramid of biomass)

fudkydj mldk fp=h; fu:i.k djsa rks ;g lh/kk fijsfeM 

cukrk gSA çkFkfed mRikndksa dk tho&Hkkj lcls vf/kd gksrk gS 

vkSj mÙkjksÙkj iks"kd Lrjksa ij mifLFkr miHkksDrkvksa 

(Consumers) dk tho&Hkkj de gksrk tkrk gS vkSj f'k[kj ij 

mifLFkr thoksa dk tho&Hkkj lcls de gksrk gSA

,d fo'kky o`{k ds ikfjfLFkfrd ra= esa Hkh tho&Hkkj dk 

fijsfeM lh/kk (Upright) gksrk gS pawfd çkFkfed mRiknd dk 

tho&Hkkj lcls vf/kd gksrk ¼fp= 3-3½A ,d tyk'k; (Pond) 

ikfjfLFkfrd ra= esa thoHkkj dk fijsfeM mYVk gksrk gSA

bl çdkj ds fijsfeM ls Hkkstu Ük`a[kyk ds çR;sd iks"k.k 

Lrj ij mifLFkr thoksa esa miyC/k dqy ÅtkZ dk irk pyrk gS 

¼fp= 3-4½A çR;sd iks"k.k Lrj ij mifLFkr ÅtkZ dk dsoy nl 

çfr'kr Hkkx gh vxys ;k mPp iks"k.k Lrj ij LFkkukUrfjr gksrk 

gS] blfy, mRikndksa ls fofHkUu iks"k.k Lrjksa ij ÅtkZ Øe'k% de 

gksrh tkrh gSA blfy, ÅtkZ ds vk/kkj ij fd;s x;s fu:i.k dk 

fijsfeM lnSo lh/kk (Erect) gksrk gSA bl çdkj ds fijsfeM esa 

le; vkSj {ks= vf/kd egRoiw.kZ gksrs gSaA ÅtkZ fijsfeM Å"ek 

foKku (Thermodynamics) ds fu;eksa dk ikyu djrh gSA  

blesa ikfjfLFkfrd ra= dh mRikndrk] [kk|&J`a[kyk] 

[kk|&tky o ÅtkZ izokg rFkk tSo Hkw&jklk;fud pØksa ij ppkZ 

dk mYys[k fn;k tk jgk gSA

ikfjfLFkfrd ra= dh mRikndrk mlesa gksus okyh mRiknu 

dh nj (rate of production) dks dgrs gSaA ,d bdkbZ le; esa 

,df=r gksus okys dkcZfud inkFkZ dh ek=k dks gh mRikndrk 

dgrs gSaA mRikndrk ds fuEu izdkj gS %&

3-  ÅtkZ dk fijsfeM (Pyramid of energy) 

ikfjfLFkfrd ra= ds dk;Z (Functions of Ecosystem)

ikfjfLFkfrd ra= dh mRikndrk

(Productivity of Ecosystem)
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1- çkFkfed mRikndrk (Primary productivity)% 

mRikndksa (producers) }kjk izdk'k la'ys"kh (photosynthetic) 

o jlk;u la'ys"kh (chemosynthethic) fØ;kvksa }kjk ftl nj 

ls fofdj.k ÅtkZ (radiant energy) dk laxzg gksrk gS] mls 

izkFkfed mRikndrk dgrs gSaA mRikndksa esa gjs ikni] 

ikniIyod (phytoplanktons) vkSj dqN thok.kq mRikndksa dh 

Js.kh esa vkrs gSaA izkFkfed mRikndrk ds nks izdkj gS %&

¼v½ ldy izkFkfed mRikndrk (Gross primary 

productivity): bls dqy izdk'k la'ys"k.k ;k dqy Lokaxhdj.k 

(total assimilation) Hkh dgrs gSaA ;g DyksjksfQy dh ek=k ij 

fuHkZj djrk gSA bls fuEu lw= }kjk Hkh n'kkZ;k tk ldrk gS %& 

CO  dh fLFkj dh xbZ ek=k@xzke DyksjksfQy@?kaVkA2

bls izdk'k la'ys"k.k dh dqy nj Hkh dgk tkrk gS ¼ftlesa 

'olu esa dke vkus okys dkcZfud inkFkZ Hkh lfEefyr gSa½ bls 

lkekU;r% GPP uke ls cksyrs gSaA

¼c½ 'kq) izkFkfed mRikndrk (Net primary productivity 

;k NPP) % ikS/kksa }kjk izdk'k la'ys"k.k esa lafpr dkcZfud inkFkkZs 

esa ls tc 'olu ¼o`f) o tuu esa gqvk âkl½ esa dke vkus okyh 

ek=k dks fudky nsrs gSa rks 'ks"k ek=k 'kq) izkFkfed mRikndrk 

dgykrh gSA bldk lw= gS %& NPP ¾ dqy izdk'k la'ys"k.k & 

'olu $ o`f) o tuu esa gqvk âkl vFkok NPP ¾ GPP & R

2- f}rh;d mRikndrk (Secondary productivity)% 

bldk laca/k ijiksf"k;ksa (heterotrophs) o miHkksDrkvksa 

(consumers) ls gSA ijiks"kh o miHkksDrk] mRikndksa }kjk Hkkstu 

izkIr dj muls 'olu }kjk ÅtkZ dk mi;ksx vius 'kjhj ds 

fofHkUu mÙkdksa ds fuekZ.k esa djrs gSaA f}rh;d mRikndrk py 

(mobile) gksrh gSA

3- 'kq) mRikndrk (Net Productivity) % dkcZfud inkFkksZ 

ds lap; dh nj (Rate of storage of organic matter) 'kq) 

mRikndrk dgykrh gSA bl izdkj ;g izkFkfed mRikndksa ds 

thoHkkj dh c<+rh nj gS tks ekalHkf{k;ksa }kjk mi;ksx esa ugha yh 

tkrh gSA bldk lw= gS & Centi gm/m /dayA2

mRikndksa }kjk i.kZgfjr vkSj izdk'k dh mifLFkfr esa lkSj 

;k fofdj.k ÅtkZ (radiant energy) dk fLFkjhdj.k (fixation) 

dkcZfud inkFkksZ ds :i esa gksrk gSaA izÑfr esa ;g [kk| ÅtkZ 

fofHkUu iks"k.k Lrjksa esa mÙkjksÙkj fuEu Øe esa fujUrj LFkkukarfjr 

gksrh jgrh gS %& mRiknd –––> 'kkdkgkjh –––> ekalHk{kh

ikfjfLFkfrd ra= dh [kk|&J`a[kyk,¡ (Food Chains in 

Ecosystem)

–––> vi?kVd (decomposers)A ,d ikfjfLFkfrd ra= esa 

mRikndksa }kjk [kk| ds :i esa lafpr ÅtkZ dk fofHkUu iks"k.k 

Lrjksa (trophic levels) esa fujarj LFkkukarj.k ,d J`a[kyk ds :i 

esa gksrk gS vr% bls [kk|&J`a[kyk (food chain) dgrs gSaA bldk 

lgh Øe gS %&

izFke iks"k.k Lrj izkFkfed mRiknd

¼[kk| J`a[kyk dk izkFkfed Lrj½

f}rh; iks"k.k Lrj 'kkdkgkjh (herbivores) ;k

izkFkfed miHkksDrk

r`rh; iks"k.k Lrj ekalkgkjh (carnivores) ;k

f}rh;d miHkksDrk

prqFkZ iks"k.k Lrj ekalkgkjh ;k loZHk{kh (omnivores)

;k r`rh;d@'kh"kZLFk miHkksDrk

loZHk{kh os tho gSa tks ekalkgkjh vkSj 'kkdkgkjh nksuksa Hkh gks 

ldrs gSaA blfy, ,d ls vf/kd iks"k.k Lrj xzg.k dj ldrs gSaA 

bl izdkj [kk| J`a[kyk esa ÅtkZ dk LFkkukarj.k ,d Øec) :i 

ls fujraj pyrk jgrk gSA dbZ izdkj dh [kk| J`a[kyk,¡ gksrh gSA 

tSls %& 1- ?kkl LFky ikfjfLFkfrdh ra= dh [kk|&J`a[kyk ;k 

pkj.k [kk| J`a[kyk] 2- vijn (detritus) [kk| J`a[kykA

1- pkj.k [kk| J`a[kyk (Grazing food chain)% bldk Øe 

gS %&  

       gjs ikni & pkj.k 'kkdkgkjh & ekalkgkjh

?kkl vkSj 'kkd

    (Grasses and forbs)

fVM~Mk

    (Grasshoppers)

esa<+d  (Frog)

lkai  (Snake)

ckt  (Hawk)

fp= % 3-5  pkj.k [kk|&J`a[kyk

↓

↓

↓

↓

↓

↓

↓

↓

↓

↓

↓

↓
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fp= 3-7 % [kk| tky dk vkjs[k

mijksDr fp= 3-5 ls Li"V gS fd ?kkl ¼gjs ikni½ lkSj ÅtkZ 

dks dkcZfud inkFkkZs dks cukdj fLFkj djrs gSaA ?kkl ds iÙkksa dks 

fVM~Ms ¼'kkdkgkjh dhV½ [kkrs gSaA fV~M~Mksa dks esa<+d Hkkstu ds :i 

esa [kkrs gSaA esa<+d dks lkai vkSj lkai dk Hk{k.k ckt djrk gSA bl 

izdkj ,d iks"k.k Lrj ds thoksa dk Hk{k.k] nwljs iks"k.k Lrj ds 

thoksa }kjk fd;k tkrk gSA ;g Øe loksZPp ekalHk{kh (top 

carnivore) rd fujarj Øe'k% pyrk jgrk gSA

2- vijn [kk| J`a[kyk (Detritus food chain) % bl izdkj 

dh [kk|&J`a[kyk e`r dkcZfud inkFkkZs (dead organic matter) 

ls izkjaHk gksrh gSA bldk Øe fuEu gS ¼fp= 3-6½%&

e`r dkcZfud inkFkZ –––> lw{ethoh –––> vijnkgjh

bl izdkj dh [kk| J`a[kyk 'khrks".k ouksa (temperate 

forests) esa ikbZ tkrh gS tgka ;g vi?kfVr lafpr djdV 

(decomposed litter) ij izkjaHk gksrh gSA bl izdkj dh 

[kk|&J`a[kyk izR;{k :i ls lkSj ÅtkZ ij fuHkZj ugha djrh gSA

vijn [kk|&J`a[kyk dk lcls vPNk mnkgj.k gS esaxzkso 

ouLifr dh ifÙk;ksa ls (mangrove leaves) izkjaHk gksus okyk 

jkbtksQksjk esaxy (Rhizophore mangle) ,d ,slk ikni gS tks 

leqnzh fdukjs ij fNNys ikuh esa mxrk gSA bl ikS/ks dh ifRr;ka 

tc ikuh esa fxj tkrh gS rks ifRr;ksa ij e`riks"kh dod thok.kq o 

izksVkstksvk ¼,d izdkj ds tUrq½ fØ;k djrs gSaA bUgsa NksVs tho 

[kkrs gSaA ;s izk.kh 'keyHkksth (coprophagus) dgykrs gSaA bu 

izkf.k;ksa esa dsadM+s (crabs)] vfj;okn (copepods) dhVksa ds 

fofHkUu ykjok (larvae)] lw=Ñfe (nematodes) f}dikVh 

eksyLdk (bivalve molluscus) bR;kfn izeq[k gSaA ;s izk.kh vijn 

miHkksDrk (detritus consumers) dgykrs gSaA bu izkf.k;ksa dks 

NksVh vk[ksV eNyh (small game fish) [kkrh gSA NksVh eNyh] 

cM+h vk[ksV eNyh ;k eNyh Hk{kd if{k;ksa }kjk [kkbZ tkrh gSA

bl izdkj [kk| J`a[kyk esa [kk| ÅtkZ dk izkjaHk vi?kfVr 

ifRr;ksa ls izkjaHk gksrk gSA

ouLifr dh esUxzwo ifÙk;ka

dod] thok.kq] izksVkstksvk }kjk vi?kVu

e`r dkcZfud inkFkZ

vijn miHkksDrk

¼dsadM+s] ykokZ] dksihiksM] lw=Ñfe bR;kfn½

NksVh vk[ksV eNyh

cM+h vk[ksV eNyh@eNyh Hk{kh i{kh ¼'kh"kZ ekalkgkjh½

fp= 3-6 % vijn [kk| J`a[kyk (detritus food chain)

ikfjfLFkfrd ra= esa mRikndksa }kjk la'ysf"kr dkcZfud 

inkFkksZa dk Øe'k% çFke] f}rh;] r`rh; o loksZPp miHkksDrkvksa 

}kjk Hkkstu ds :i esa mi;ksx fd;k tkrk gSA ikfjfLFkfrd ra= 

dh bl mRiknd&miHkksDrk O;oLFkk dh çR;sd dM+h ;k tho dks 

iks"k.k ry ;k iks"k.k Lrj dgrs gSaA tSls fdlh ,d pkjkxkg 

ikfjfLFkfrd ra= esa fofHkUu çdkj dh ?kklsa mRiknd gksrh gSA 

;g çFke iks"k Lrj (T ) dk fuekZ.k djrh gSA buds }kjk fufeZr 1

Hkkstu 'kkdkgkjh tUrq fVM~Mk] [kjxks'k vkfn ds fy, miyCèk 

gksrk gS tks f}rh; iks"k Lrj (T ) dk fuekZ.k djrh gSA fVM~Ms dks 2

esa<d ,oa [kjxks'k dks 'ksj [kk tkrs gSaA esa<d ,oa 'ksj r`rh; iks"k 

Lrj (T ) dk fuekZ.k djrh gSA3

fofHkUu iks"k Lrjksa esa thfor inkFkZ dh ek=k vçokgh 'kL; 

(Standing crop) dgykrh gSA bls bdkbZ {ks= esa mifLFkr thoksa 

dh dqy la[;k o v'kq"d (Fresh) ;k 'kq"d (Dry) Hkkj ds :i esa 

O;Dr djrs gSaA tc vçokgh 'kL; dks Hkkj ds :i esa O;Dr djrs 

gSa rc ;g tSo Hkkj (Biomass) dgykrk gSA

tc ,d ls vf/kd [kk| J`a[kyk,¡ (food chains) ,d 

ikfjfLFkfrd ra= esa ,d nwljs ls ca/kh jgrh gqbZ fØ;k'khy gksrh 

gS rks mls [kk|&tky dgrs gSaA izÑfr esa ,d [kk| J`a[kyk ds 

,d ;k vf/kd iks"k.k Lrj vU; [kk| J`a[kyk ds iks"k.k Lrj ls 

tqM+s gksrs gSa bl izdkj ,d tky dk fuekZ.k gksrk gSA mnkgj.k ds 

fy,] ikS/ks ¼mRiknd½ pwgs }kjk [kk;s tkrs gSaA pwgs dks lkai [kk 

iks"k.k Lrj (Trophic Levels)

[kk|&tky (Food Web)

↓

↓

↓

↓
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fp= 3-8 % ÅtkZ çokg vkSj iks"kd pØ.k dk vkjs[k

ysrk gSA lkai dks mYyw ,oa ckt [kk ysrs gSaA okLro esa ;g Øe 

v/kwjk gS ¼fp= 3-7½A ;g Øe ;g ugha n'kkZrk fd os gh ikSèks] pwgs 

ds vfrfjDr [kjxks'k }kjk ;k vU; i.kZHk{kh tUrqvksa }kjk Hkh [kk;s 

tk ldrs gSa vkSj pwgksa dks lkai ds vfrfjDr nwljs tUrq vkSj lkai 

dks ckt ds vfrfjDr nwljs tUrq Hkh [kk ldrs gSaA [kk| tky 

okLro esa ,d lEiw.kZ leqnk; ds lHkh thfor çkf.k;ksa dk 

,d&nwljs ls Hkkstu ds lEcU/k LFkkfir djrk gSA [kk| tky esa] 

[kk| ÅtkZ ds LFkkukUrj.k dk ekxZ cgqfn'kh; 

(Multidirectional) gksrk gSA

ÅtkZ dk izokg ges'kk ,dfn'kh; (unidirectional) gksrk 

gSA ikfjfLFkfrd ra= dh fØ;k'khyrk] tSfod mn~Hko] fodkl 

rFkk vi?kVu ds fy, ÅtkZ ,d vk/kkjHkwr vko';drk gSA 

ikfjfLFkfrd ra= ds lHkh ?kVdksa ds fy, ÅtkZ dk lokZf/kd 

egRoiw.kZ vkSj iz/kku L=ksr lw;Z gSA lw;Z dh lrg ij rkieku 
0yxHkx 6000 C gSA lw;Z ls pkjksa vksj varfj{k esa yxkrkj ÅtkZ 

dk fofdj.k gksrk jgrk gSA lkS;Z fofdj.k dk nks vjcok¡ Hkkx gh 

i`Foh rd igqaprk gSA tks i`Foh ij leLr thou dk vk/kkj gSA 

ÅtkZ ds ekiu dh bdkbZ vxZ (erg) gSA

,d xzke otu dks ,d lsUVhehVj Å¡pkbZ rd ys tkus esa 

ftruk dk;Z fd;k tkrk gS og 981 vxZ~l ds cjkcj gksrk gSA ,d 
7djksM+ vxZ (10 ergs) ¾ ,d twy (one joule) gksrk gSA lHkh 

izdkj dh ÅtkZ dks Å"ek ÅtkZ (heat energy) esa ifjofrZr fd;k 

tk ldrk gSA Å"ek dks dSyksjh (calories) esa ukik tkrk gSA

dSyksjh% ,d xzke ikuh dk rkieku 14-50 ls 15-50 

lSfY'k;l c<+kus esa ftruh Å"ek ÅtkZ [kpZ gksrh gS] mls ,d 

dSyksjh dgrs gSaA
71 dSyksjh ¾ 4-2 twy (¾ 4-2 × 10 ergs)

1000 dSyksjh ¾ 1 fdyks dSyksjh (Kcal)

lw;Z ds i`Foh ry ij igq¡pus okyh ÅtkZ dh ifjxfr fuEu 

izdkj gS %&

lkSj ÅtkZ ls lacaf/kr dqN egRoiw.kZ rF; bl izdkj gS %&

llkSj ÅtkZ dk LFkkukUrj.k fofdj.k rjaxksa (waves) ds :i 

esa gksrk gSA

l1@50 nl yk[k (millonth) Hkkx gh dqy fofdj.k dk 

i`Foh ds ok;qeaMy rd igqaprk gSA

li`Foh rd igq¡pus okyh ÅtkZ n`'; izdk'k (visible light) 

ikfjfLFkfrd ra= esa ÅtkZ izokg

(Energy Flow in Ecosystem)

(300–760nm) ds :i esa o dqN vojä (infra-red) rjaxksa 

ds :i esa gksrh gSA

l,d lkQ fnu esa lw;Z fofdj.k ÅtkZ tks i`Foh dh lrg ij 

igqaprh gS mlesa 10 izfr'kr UV] 45 izfr'kr n`'; vkSj 45 

izfr'kr vojä (infra-red) gksrh gSA

lgjs ikS/ks uhys (400&500nm) o yky izdk'k (600&700nm) 

esa izdk'k dk vo'kks"k.k djrs gSaA

ikS/ks n`'; izdk'k dk gjk Hkkx (green light) lokZf/kd 

ijkofrZr djrs gSaA

i`Foh ry ij igq¡pus okys izdk'k ¼,d ls ikap izfr'kr½ dk 

0-02 izfr'kr Hkkx gh gjs ikS/ksa izdk'k la'ys"k.k esa mi;ksx 

djrs gSA

ikfjfLFkfrd ra= esa ÅtkZ dk izokg nks egRoiw.kZ Å"ek 

xfrdh ds fu;eksa (Two laws of thermodynamics) }kjk 

fu;af=r gksrk gS os fu;e gS %&

 bl fu;e ds vuqlkj bl czãk.M 

(universe) esa ÅtkZ dh ek=k fLFkj (constant) gSA ÅtkZ ,d :i 

ls nwljs :i esa ifjofrZr gks ldrh gS ysfdu u rks ;g mRiUu dh 

tk ldrh gS vkSj u gh u"V dh tk ldrh gSA

 bl fu;e ds vuqlkj ÅtkZ ds ,d :i ls 

nwljs :i esa ifjorZu ij ÅtkZ dk dqN Hkkx vuqi;ksxh O;FkZ 

Å"ek ds :i esa cny tkrk gSA ;g Å"ek ÅtkZ mifLFkr 

i;kZoj.k esa pyh tkrh gSA

ÅtkZ izokg dk Øe gksrk gS %& Loiks"khfo"keiks"kh 

mRikndmiHkksDrk mRiknd'kkdkgkjhekalkgkjhA

bl izfØ;k esa loZizFke lkSj ÅtkZ i.kZgfjr;qDr ikS/kksa }kjk 

izdk'k la'ys"k.k }kjk jklk;fud ÅtkZ esa ifjofrZr gksrh gSA tc 

bu gjs ikS/kksa dks fo"keiks"kh [kkrs gSa rks dkckZsgkbMªsV~l] olk vkSj 

1- Å"ekxfrdh dk izFke fu;e (The first law of 

thermodynamics) %

2- Å"ekxfrdh dk f}rh; fu;e (The second law of 

thermodynamics) %
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izksVhUl esa mifLFkr ÅtkZ buds ÅÙkd fuekZ.k esa dke vkrh gSA 

ÅtkZ dk dqN Hkkx Å"ek ds O;FkZ :i esa cny tkrk gSA ;g 

izfØ;k izR;sd iks"k.k Lrj ij gksrh gSA ;g iwjh izfØ;k fp= 3-8 esa 

Li"V dh xbZ gS A

bl izdkj ;g Li"V gS fd %&

lÅtkZ dk izokg Loiks"kh ls fo"keiks"kh thoksa dks gksrk gSA

l bl ,dfn'kh; ÅtkZ izokg ls gh ikfjfLFkfrd ra= vius 

vki esa cuk jgrk gSA

lizR;sd iks"k.k Lrj ls nwljs iks"k.k Lrj ij tc ÅtkZ dk 

:ikUrj.k gksrk gS rks dqN ÅtkZ dkcZfud inkFkksZa (organic 

matter) esa ,df=r gks tkrh gSA vi?kVdksa }kjk ;s 

dkcZfud inkFkZ thoksa dh e`R;q i'pkr~ VwVrs gaSA bl izfØ;k 

esa Lora= gq, inkFkZ iqu% Loiks"kh ikniksa dks miyC/k gksrs gaSA

lra= ds rhu ?kVd Øe'k% mRiknd] miHkksDrk vkSj vi?kVd 

¼lw{e miHkksDrk½ izÑfr ds rhu fØ;k'khy txr gSa tks rhu 

izdkj ds ÅtkZ L=ksrksa ij fuHkZj gSaA larqfyr n'kk esa izR;sd 

ikfjfLFkfrd ra= esa Lofu;af=r lajpukRed ?kVdksa dh 

mifLFkfr vfuok;Z gSA ;s ?kVd gh larqyu cuk;s j[kus esa 

egRoiw.kZ ;ksxnku djrs gSaA

thoksa dks Bhd izdkj dh o`f) vkSj fodkl ds fy, yxHkx 

30 ls 40 rRoksa (elements) dh vko';drk gksrh gSA blesa dqN 

gSa& dkcZu] gkbMªkstu] vkWDlhtu] ukbVªkstu] QkWLQksjl] 

iksVsf'k;e] lYQj] dSfY'k;e] eSfXuf'k;e] ftad ,oa yksgk (C, H, 

O, N, P, K, S, Ca, Mg, Zn and Fe) bR;kfnA ;s inkFkZ vtSfod 

ls tSfod ?kVdksa vkSj iqu% vtSfod ?kVdksa esa ,d pØh; :i ls 

tSo Hkw jklk;fud pØ 

(Biogeochemical Cycles)

pyrs jgrs gSaA bl pØh; :i ls fofHkUu izdkj ds rRoksa ds 

pØ.k dks tSoHkwjklk;fud pØ ds uke ls iqdkjrs gSaA 

tSoHkwjklk;fud pØ fuEu izdkj ds gksrs gSa %&

¼1½ tyh; pØ (Hydrological or water cycle) mnkgj.k & 

ty pØ

¼2½ xSlh; pØ (Gaseous cycle) mnkgj.k& (i) vkWDlhtu 

pØ (ii) dkcZu pØ (iii) ukbVªkstu pØA

¼3½ volknh pØ (Sedimentary cycle) mnkgj.k &

(i) QkWLQksjl pØ (ii) xa/kd pØA

ih-Mh- 'kekZ ¼2015&2016½ ds vuqlkj bu pØksa dks uhps 

fn, x;s pkVZ ds :i esa oxhZÑr fd;k x;k gSA

ikS/kksa dh o`f) ds fy, vko';d rRoksa esa e`nk ls izkIr rRoksa 

esa ukbVªkstu ,d lokZf/kd egRoiw.kZ rRo gSA ;g lcls vf/kd 

ek=k esa vko';d gksrk gSA ukbVªkstu dh vko';drk vehuksa] 

izksVhu] ,UtkbEl] DyksjksfQy o U;wfDyd vEyksa ds la'ys"k.k esa 

gksrh gSA gjs ikni ukbVªkstu dks e`nk foy;u ls veksfu;e] 

ukbVªsV vkSj ukbVªsV vk;uks ds :i esa izkIr djrs gSaA bu lHkh 

;ksfxdksa ds fy, ukbVªkstu ok;qe.Myh; ukbVªkstu ls izkIr 

gksrh gSA dqN izksdsfj;ksfVd thoksa ¼tSls uhy gfjr 'kSoky½ dks 

NksM+dj lHkh thoksa dks ukbVªkstu izR;{k :i ls lh/ks gh ugha 

feyrh gSA

ukbVªkstu pØ ds eq[; pj.k fuEu gS %&

1- ukbVªkstu fLFkjhdj.k (Nitrogen fixation)

2- ukbVªkstu Lokaxhdj.k (Nitrogen assimilation)

3- veksuhdj.k (Ammonification)

4- ukbVªhdj.k (Nitrification) vkSj

ukbVªkstu pØ ¼N&pØ½ (Nitrogen Cycle)2
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5- volknhdj.k (Sedimentation)

¼1½ ukbVªkstu fLFkjhdj.k% ok;qeaMy esa mifLFkr Lora= 
ukbVªkstu ds ukbVªhdkjh ;kSfxdksa esa cnyus dks ukbVªkstu 
fLFkjhdj.k dgrs gSaA ,sls ;kSfxdksa dks ikS/ks vklkuh ls vo'kksf"kr 
dj] mi;ksx esa yk ldrs gSaA ;g izfØ;k nks izdkj dh gksrh gS%& 
(i) HkkSfrd jklk;fudh ;k vtSfod ukbVªkstu fLFkjhdj.k o (ii) 
tSfod ukbVªkstu fLFkjhdj.kA

(i) vtSfod ukbVªkstu fLFkjhdj.k (Non-biological N  2

fixation) % bl izfØ;k esa ok;qeaMy esa mifLFkr ukbVªkstu  
(N )] vkdk'kh; fo|qrhdj.k ;k fctyh dh ped ls ukbVªkstu 2

ds lkFk fØ;k djds ukbVªkstu vkWDlkbMl cukrh gSA

fo|qr ped

N  + (2O)         ——> 2NO2

2NO + (2O) ——> 2NO2

2NO  + O ——> N O2 2 2

(N  = Nitrogen)] (O  = Oxygen)2 2

ukbVªkstu ds vkWDlkbM o"kkZ ds ikuh esa ?kqydj i`Foh dh 
lrg ij igq¡prs gSa tgka ij os [kfutksa (minerals) ds lkFk fØ;k 
dj ukbVªsV o vU; ukbVªhdkjh ;kSfxd cukrs gSaA

N O  + H O——> 2HNO  ¼ukbfVªd ,flM½2 2 2 3

2HNO  + CaCO ——> Ca(NO ) + CO + H O3 3 3 2  2  2

¼dkcZuMkbvkWDlkbM $ ikuh½

ukbVªhdkjh ;kSfxd ikuh esa ?kqydj] feV~Vh esa fey tkrs gSa] 
tgka ls ikS/ks tM+ksa }kjk vo'kksf"kr dj ldrs gSaA

(ii) tSfod ukbVªkstu fLFkjhdj.k (Biological N  2

fixation) %

luhy gfjr 'kSoky ¼tSls ukWLVkWd] ,ukfcuk] Likb:fyuk½ 
gok esa mifLFkr ukbVªkstu dk fLFkjhdj.k djrs gSaA

llgthoh thok.kq ¼tSls % jkbtksfc;e½] ysX;qehuh 
(Leguminous) ikniksa dh tM+ksa esa uksMwY;l (Nodules) 
esa mifLFkr gksrs gSa tks gok esa mifLFkr ukbVªkstu dks 
ukbVªsV~l ds :i esa fLFkj djrs gSaA

ldqN Lora= thoh thok.kq ¼tSls DyksfLVªfM;e] ,tksVkscsDVj 
vkfn½ gok esa mifLFkr ukbVªkstu dks ukbVªsVl~ ds :i esa 
fLFkj djrs gSaA

l,fDVuksekbflVht ¼tSls ÝsfUd;k½ vyul o dstqfjuk 
o`{kksa dh tM+ksa esa jgdj N fLFkj djrs gSaA2

lbl fof/k }kjk 140&700 mg/m /year ukbVªkstu dk 2

fLFkjhdj.k gksrk gS tks N  fLFkjhdj.k dk izeq[k L=ksr 2

(major source) gSA

¼2½ ukbVªkstu Lokaxhdj.k (Nitrogen assimilation) % gjs 

ikni ukbVªsV~l] ukbVªkbV~l vkSj veksfu;k dks vo'kksf"kr dj 
ukbVªhdkjh dkcZfud inkFkkZs esa ifjofrZr dj nsrs gSaA
ikS/ks ukbVªsVl ls igys veksfu;k cukrs gSa tks dkcZfud vEyksa ds 
lkFk fØ;k dj vehuks vEyksa (Amino acids) esa ifjofrZr gks 
tkrh gSA vehuks vEyksa ds mi;ksx ls izksVhu] ,Utkbe] 
DyksjksfQy o U;qfDyd vEyksa dk la'ys"k.k gksrk gSA tUrq i'kq 
(Animals) viuh ukbVªkstu vko';drk dh iwfrZ ikniksa ls izkIr 
izksVhUl ls djrs gSaA

¼3½ veksuhdj.k (Ammonification)% e`r ikni o tUrqvksa 
ds 'kjhj vkSj vif'k"V (Excreta) ij dbZ lw{etho ¼tSls 
csflyl cqYxsfjl o csflyl jseksll thok.kq½ fØ;k dj 
veksfu;k Lora= djrs gSaA

¼4½ ukbVªhdj.k (Nitrification)% veksfu;k ls ukbVªkbV 
o ukbVªkbV~l ls ukbVªsV cuus dks ukbVªhdj.k dgrs gSaA 
dqN thok.kq tSls ukbVªkseksukl] ukbVªksdksdl o ukbVªksLiksjk 
bl fØ;k dks iwjh djrs gSaA

–(i) 2NH  + 2O ——> NO  + 2H O $ ÅtkZ4 2 2 2

    ¼veksfu;k½ ¼ukbVªkbV½
– –

(ii) 2NO  + O ——> 2NO  $ ÅtkZ2 2 3

    ¼ukbVªkbV½ ¼ukbVªsV½

¼5½ foukbVªhdj.k (Denitrification) % veksfu;k vkSj 
ukbVªsV~l dks Lora= ukbVªkstu esa ifjofrZr djus dks 
foukbVªhdj.k dgrs gSaA ;g fØ;k dqN lw{ethoksa tSls 
Fkk;kscsflyl fMukbVªhfQdsUl] L;qMkseksukl ,fjftukslk 
¼foukbVªhdj.k thok.kq½ }kj lEiUu gksrh gSA

– –2NO —> 2NO  —> 2NO —> N O —> N3 2 2 2

¼6½ volknhdj.k (Sedimentation) % e`nk esa mifLFkr 
ukbVªsV~l ikuh ds lkFk xgjs i`Foh ryksa ;k leqnz esa pys tkrs gSa] 
tgka os pV~Vkuksa ds :i esa laxzfgr gksrs jgrs gSaA

bl izdkj ge ns[krs gSa fd gok ls ukbVªkstu ikS/kksa] tUrqvksa 
o lw{ethoksa esa fLFkj gksrh gSa vkSjk okil Lora= gksdj gok esa 
feyrh jgrh gSA ;g pØ fujarj ,d larqfyr (Balanced) :i 
esa pyrk jgrk gSA

  
1- okrkoj.k ds tSfod o vtSfod ?kVdksa ds e/; vUrjlacaèk 

ikfjfLFkfrdh ra= dgykrk gSA
2- okrkoj.k ds vtSfod ?kVdksa esa dkcZfud] vdkcZfud inkFkZ 

,oa HkkSfrd ?kVd lfEefyr fd;s tkrs gSaA
3- okrkoj.k ds tSfod ?kVdksa esa mRiknd] miHkksäk ,oa 

vi?kVd vkrs gSaA
4- tks lw;Z ds çdk'k esa viuk Hkkstu fufeZr djrs gS] çkFkfed 

egRoiw.kZ fcUnq
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mRiknd dgykrs gSa] tSls ikS/ksA
5- ,sls ?kVd tks vius Hkkstu ds fy, çkFkfed mRikndksa ij 

fuHkZj jgrs gSa] miHkksäk dgykrs gSaA
6- os tho tks viuk Hkkstu gjs ikS/kksa ls çkIr djrs gSa] 

'kkdkgkjh ;k çFke Js.kh ds miHkksäk dgykrs gSa] mnkgj.k 
cdjh] xk;] [kjxks'k vkfnA

7- os miHkksäk tks viuk Hkkstu çkFkfed miHkksäkvksa ls çkIr 
djrs gSa] f}rh;d miHkksäk dgykrs gSa] mnkgj.k lkai] 
esa<d vkfnA

8- os miHkksäk tks f}rh;d Js.kh ds miHkksäk dk Hk{k.k djrs 
gSa] os r`rh; Js.kh miHkksäk dgykrs gSa] mnkgj.k phrk] 'ksj] 
ckt vkfnA

9- ikfjfLFkfrd ra= esa vko';d [kfut inkFkksZa ,oa xSlksa dk 
pØ.k tSo Hkw&jklk;fud pØ.k dgykrk gSA

10- tyh; pØ esa ty] xSlh; pØ esa xSlksa o volknh pØ esa 
[kfut rRoksa dk pØ.k gksrk gSA

11- m"ekxfrdh dk çFke fl)kar ÅtkZ ds laj{k.k dk fl)kar gS 
ftlds vuqlkj ÅtkZ dks u rks mRiUu fd;k tk ldrk gS] 
u gh u"V fd;k tk ldrk gSA

12- m"ekxfrdh ds f}rh; fu;e ds vuqlkj ÅtkZ ds ,d :i 
ls nwljs :i esa ifjofrZr gksus ij ÅtkZ dk gzkl gksrk gS tks 
m"ek ds :i esa ok;qe.My esa fodfjr gks tkrk gSA

13- [kkus o [kk;s tkus ds Ük`a[kyk dks [kk| Ük`a[kyk dgrs gSaA 
blesa ÅtkZ dk ,dfn'kh; çokg gksrk gSA

14- [kk| Ük`a[kyk pkj.k] ijthoh o vijn çdkj dh gksrh gSA
15- [kk| Ük`a[kyk ds fofHkUu iks"k Lrjksa ds e/; ik;s tkus okys 

vUrlZEcU/k [kk| tky dgykrk gSA
16- fdlh Hkh ikfjfLFkfrdh ra= esa [kk| Ük`a[kyk ds fofHkUu iks"k 

Lrjksa ds vkys[kh fu:i.k dks ikfjfLFkfrd fijkfeM dgrs 
gSaA

17- ikfjfLFkfrd fijkfeM thola[;k] tho Hkkj ,oa ÅtkZ dk 
fijkfeM çdkj dk gksrk gS ftlesa iks"k Lrjksa esa thoksa dh 
la[;k] tSoHkkj ,oa ÅtkZ dh mifLFkfr dks vk/kkj ekuk 
tkrk gSA

18- thola[;k o tSoHkkj dk fijkfeM lh/ks ;k mYVk gks ldrk 
gS ysfdu ÅtkZ dk fijkfeM lnSo lh/kk gksrk gSA

19- ou ikfjfLFkfrdh ra= esa mRiknd o`{k o miHkksäk gkFkh] 
fgj.k] fxygjh] 'ksj] ck?k vkfn ik;s tkrs gSaA

20- e:LFky ikfjfLFkfrdh ra= esa mRiknd dsDVl] ;wQksfcZ;k] 
ukxQ.kh] dsj] [kstM+h gksrs gSa tcfd miHkksäk HksM+] cdjh] 
ÅaV] lkai] fNidyh vkfn gksrs gSaA

21- ?kkl ikfjfLFkfrdh ra= esa mRiknd fofHkUu çdkj dh ?kkl 
,oa miHkksäk lkai] [kjxks'k] pwgk] fpfM+;k] fgj.k o 
ckjgfla?kk gksrs gSaA

22- LoPNtyh; ,oa leqæh ikfjfLFkfrdh ra= esa mRiknd 
'kSoky] tyh; ikni o miHkksäk NksVh&cM+h eNfy;k¡] 
ØLVsf'k;k o eksyLdk ds lnL; gksrs gSaA 

1- ikfjfLFkfrdh ra= 'kCn dk loZçFke ç;ksx fdlus fd;k&
¼v½ gsdy ¼c½ VsUlys
¼l½ Mkcues;j ¼n½ jkbVj

2- lw;Z ds çdk'k esa Hkkstu cukus okys ikS/ks dgykrs gSa&
¼v½ çkFkfed mRiknd ¼c½ çkFkfed miHkksäk
¼l½ f}rh;d miHkksäk ¼n½ r`rh;d miHkksäk

3- vi?kVd gksrs gSa&
¼v½ Loiks"kh ¼c½ ijthoh
¼l½ e`rthoh ¼n½ mijksä lHkh

4- pkj.k [kk| Ük`a[kyk gS&
¼v½ ?kkl  fVìh  i{kh  ckt
¼c½ fVìh  i{kh  lkai  ckt
¼l½ pwgk  lkai  fVìh  ?kkl
¼n½ dsapqvk  lkai  ckt

5- pkj.k [kk| Ük`a[kyk dk çkFkfed miHkksäk gksrk gS&
¼v½ 'kkdkgkjh ¼c½ ekalkgkjh
¼l½ vi?kVd ¼n½ loZthoh

6- fo'kky oVo`{k ds fy, la[;k dk fijkfeM gksrk gS&
¼v½ lh/kk ¼c½ mYVk
¼l½ lh/kk o mYVk nksuksa ¼n½ vuqifLFkr

7- LoPN tyh; ikfjfLFkfrdh ra= esa thoHkkj dk fijkfeM 
gksrk gS&
¼v½ lh/kk ¼c½ mYVk
¼l½ vuqifLFkr ¼n½ lh/kk o mYVk nksuksa

8- vijn [kk| Ük`a[kyk fdlls 'kq: gksrh gS&
¼v½ ?kkl ¼c½ ikS/kksa
¼l½ vijn ¼n½ ijthoh

9- vijn [kk| Ük`a[kyk gS&
¼v½ ?kkl  fVìh  i{kh  ckt
¼c½ e`r dkcZfud inkFkZ  dsapqvk  esa<d  liZ
¼l½ gfjr o`{k i{kh  ijthoh
¼n½ dsapqvk  esa<d  liZ  fpfM+;k

10- ÅtkZ dk fijkfeM gksrk gS&
¼v½ lh/kk ¼c½ mYVk
¼l½ lh/kk ;k mYVk ¼n½ vuqifLFkr

11- [kk| tky esa ÅtkZ dk LFkkukUrj.k ekxZ gksrk gS&

vH;klkFkZ ç'u
cgqp;ukRed ç'u
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¼v½ ,dfn'kh; ¼c½ f}fn'kh;
¼l½ cgqfn'kh; ¼n½ fn'kkghu

12- e:LFky esa okf"kZd o"kkZ gksrh gS&
¼v½ 25 lseh ls de ¼c½ 25&50 lseh
¼l½ 50&75 lseh ¼n½ 100 lseh ls vf/kd

13- ?kkl ikfjfLFkfrdh LFky esa çkFkfed miHkksäk gS&
¼v½ lkai ¼c½ fpfM+;k
¼l½ cdjh ¼n½ ykseM+h

14- fuEu esa ls Lora= rSjus okyk ikS/kk gS&
¼v½ osyhlusfj;k ¼c½ dey
¼l½ gkbfMªyk ¼n½ ,tksyk

15- jktLFkku ds e:LFky dk eq[; o`{k gS&
¼v½ vkd ¼c½ ccwy
¼l½ dRFkk ¼n½ [kstM+h

16- fo'kky o`{k ds ikfjfLFkfrdh ra= esa tSo Hkkj dk fijkfeM 
gksrk gS&
¼v½ lh/kk ¼c½ mYVk
¼l½ lh/kk o mYVk nksuksa ¼n½ vuqifLFkr

17- Hkw tSo jklk;fud pØksa esa Hkkx ysrs gSa&
¼v½ vtSfod ?kVd
¼c½ tSfod ?kVd
¼l½ nksuksa vtSfod o tSfod ?kVd
¼n½ buesa ls dksbZ ugha

18- uhyh Ogsy leqæ ds fdl {ks= esa feyrh gS&
¼v½ furLFky ¼c½ osykiorhZ
¼l½ usfjVkpayh ¼n½ osykapyh

19- usfjVkpayh {ks= dh xgjkbZ fdruh gksrh gS&
¼v½ 200 ehVj ¼c½ 100 ehVj
¼l½ 50 ehVj ¼n½ 10 ehVj

20- tyk'k;ksa ds fdukjs tykØkar e`nk esa ik;s tkrs gSa&
¼v½ Vªkik ¼c½  VkbQk   ¼l½ dkjk  ¼n½ oqfYQ;k

1- ikfjfLFkfrdh ra= dh ifjHkk"kk nhft,A
2- ikfjfLFkfrdh ra= ds ?kVd dkSu&dkSuls gS\
3- mRiknd D;k gS\
4- miHkksäk fdrus çdkj ds gksrs gSa\
5- vi?kVd fdls dgrs gSa\
6- [kk| Ük`a[kyk D;k gS\
7- [kk| tky fdls dgrs gSa\
8- pkj.k [kk| Ük`a[kyk fdls dgrs gSa\
9- vijn [kk| Ük`a[kyk esa dkSu&dkSuls iks"k Lrj gksrs gSa\
10- ijthoh [kk| Ük`a[kyk dks ifjHkkf"kr dhft,A
11- ikfjfLFkfrdh Lrwi D;k gS\

vfr y?kwÙkjkRed ç'u

12- vçokgh 'kL; fdls dgrs gSa\
13- iks"k.k Lrj D;k gS\
14- tho la[;k dk fijkfeM fdls dgrs gSa\
15- tSo Hkkj ds fijkfeM ls D;k rkRi;Z gS\
16- 'kh"kZ ekalkgkjh D;k gS\
17- m"ekxfrdh dk çFke fu;e D;k gS\
18- esUxzkso ouLifr D;k gS\
19- m"ekxfrdh ds nwljs fu;e dks Li"V dhft,A
20- LoPN tyh; ikfjfLFkfrdh ra= fdrus çdkj dk gksrk gS\

1- [kk| Ük`a[kyk D;k gS\blds fofHkUu çdkjksa dks le>kb,A
2- ikfjfLFkfrdh Lrwi D;k gS\blds fofHkUu çdkjksa dk o.kZu 

dhft,A
3- tSo Hkw&jklk;fud pØ D;k gS\ukbVªkstu pØ dk o.kZu 

dhft,A
4- pkjkxkg ikfjfLFkfrd ra= ij fVIi.kh fyf[k,A
5- ou ikfjfLFkfrdh ra= ds fofHkUu ?kVdksa ij çdk'k Mkfy,A
6- e:LFky ikfjfLFkfrdh ra= ds vtSfod o tSfod ?kVd 

dkSu&dkSuls gSa\le>kb,A
7- ikfjfLFkfrd ra= D;k gS\blds tSfod ?kVdksa dks 

le>kb,A
8- volknh pØ D;k gS\QkLQksjl pØ dks foLrkj ls 

le>kb,A
9- tyh; ikfjfLFkfrdh ra= D;k gS\LoPN tyh; 

ikfjfLFkfrdh ra= ij fVIi.kh fyf[k,A
10- leqæh ikfjfLFkfrdh ra= ds fofHkUu ?kVdksa ij foLrkj ls 

ys[k fyf[k,A

1- ikfjfLFkfrd ra= dh lajpuk D;k gksrh gS\vki }kjk 
vè;;u fd;s x;s fdlh ,d ikfjfLFkfrdh ra= dks foLrkj 
ls le>kb,A

2- ikfjfLFkfrdh ra= esa ÅtkZ ds çokg ds fu;eksa dk o.kZu 
djrs gq, mldh ÅftZdh dks le>kb,A

3- [kk| Ük`a[kyk o [kk| tky esa D;k vUrj gS\fofHkUu çdkj 
dh [kk| Ük`a[kykvkas dk o.kZu dhft,A

4- ,d ikfjfLFkfrdh ra= ds Hkw tSo jklk;fud pØksa dk o.kZu 
dhft,A

5- fuEu ij fVIi.kh fyf[k,&
¼v½ ou ikfjfLFkfrdh ra=  ¼c½ pkjkxkg ikfjfLFkfrdh ra=
¼l½ e:LFky ikfjfLFkfrdh ra=

 1 ¼c½ 2 ¼v½ 3 ¼l½ 4 ¼v½ 5 ¼v½ 
6 ¼c½ 7 ¼c½ 8 ¼l½ 9 ¼l½ 10 ¼v½ 

11 ¼l½ 12 ¼v½ 13 ¼l½ 14 ¼n½ 15 ¼n½ 
16 ¼v½ 17 ¼l½ 18 ¼c½ 19 ¼v½ 20 ¼c½

y?kwÙkjkRed ç'u

fucU/kkRed ç'u

mÙkjekyk%



(60)

bdkbZ & 4
tSofofo/krk ,oa oU; thou

(Biodiversity and Wild Life)

ifjp; (Introduction)

tSofofo/krk esa tSo dk vFkZ tho ls gS rFkk fofo/krk dk vFkZ 
gS Hkwe.My] tye.My] rFkk ok;qe.My esa ikbZ tkus okyh thoksa 
dh fofHkUu tkfr;ksa ,oa iztkfr;ksa dh fofo/krkA izÑfr esa fo’kky 
tSofofo/krk ik;h tkrh gS] ftleas ,d lw{e Iyod ls ysdj 
fo’kky tho rFkk lw{e ykbdsu ls fo’kky jsMoqM rd o`{k feyrs 
gSaA tSofofo/krk ,oa mudk laj{k.k ekuo tkfr ds fy, vfr 
egÙoiw.kZ gS D;ksafd ekuo buls izkIr gksus okys Hkkstu] nokb;k¡] 
vkfn ij vkfJr jgrk gSA ;gk¡ rd dh lw{ethoksa rd dk 
vfLrRo Hkh gekjs fy, ,oa lEiw.kZ tho txr ds fy, vfr 
egÙoiw.kZ gSA lEiw.kZ tSoe.My ds fØ;kdyki vfLrRo ,oa 
LFkkf;Ro bUgha o`gn~ fofHkUurkvksa (variabilities) ds }kjk fu;af=r 
,oa lapkfyr gksrk gSA thou :iksa (Life forms) dh bUgha o`gn~ 
,oa fo’kky fofo/krkvksa dks oSKkfud :i esa ̂ ^tSofofo/krk** dgk 
tkrk gSA lkekU; vFkksZa esa lEiw.kZ tSoe.My (Biosphere) esa 
mifLFkr thoksa dh fHkUu&fHkUu iztkfr;ksa ,oa miiztkfr;ksa esa 
mifLFkr fofo/krk dks ^^tSofofo/krk** dk uke fn;k x;k gSA 
lEiw.kZ Hkwe.My ij ikbZ tkus okyh iztkfr;ksa dk fooj.k foylu 
(Wilson, 1988) ds vuqlkj  rkfydk 4-1 esa fn;k x;k gSA

           tSofofo/krk ds izdkj

  

vkuqokfa’kd       iztkrh;        ikfjLFkfrdh
   tSofofo/krk      tSofofo/krk       tSofofo/krk
  (Genetic                   (Species                  (Ecosystem

  Biodiversity)           Biodiversity)            Biodiversity)

tSofofo/krk ds çdkj (Types of Biodiversity)

I- vkuqoaf’kd tSo fofo/krk (Genetic Biodiversity)

thoksa dh izÑfr ds vk/kkj ij tSofofo/krk dks rhu oxksZa esa 
ck¡Vk tk ldrk gSa &

rkfydk 4-1% Hkwe.My ij ikbZ tkus okyh Kkr iztkfr;ksa 
       dh la[;k

tho txr Kkr iztkfr;k¡

fo"kk.kq (Virus) 1]000

eksusjk (Monera) 4]700

dod (Fungi) 46]983

'kSsoky (Algae) 26]900

ikni txr (Plantae) 2]48]428

izksVkstksvk (Protozoa) 30]800

izk.kh txr ( Animalia) 9]89]761

d’ks:dh (Chordata) 43]853

dqy 1]392]425

,d gh iztkfr esa feyus okys thuksa dh fofHkUurk dks 
^vkuqokaf’kd fofo/krk* dgk tkrk gSA vkuqokaf’kd tSofofo/krk 
dks nks :iksa esa ns[kk tk ldrk gS&

(i) ,d gh iztkfr dh fHkUu&fHkUu lef"V;ksa (Population) esa& 
tSls Hkkjr esa /kku dh gtkjksa fdLesaA

(ii) ,d gh lef"V dh vkuqokaf’kd fofHkUurkvksa esa & tSls nks 
O;fDr;ksa ds xq.k] :i bR;kfn ,d tSls ugha gksrs gSaA

1                            2                               3
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izR;sd tho ds fof’k"V xq.kksa dk fu/kkZj.k mldh dksf’kdk esa 
mifLFkr fo’ks"k thu (Genes) }kjk gksrk gSA vFkkZr~ ftl tho esa 
thuksa dh fofHkUurk ftruh vf/kd gksxh mlesa o mldh lUrku 
(Progeny) esa fof’k"V xq.kksa dh la[;k mruh gh vf/kd gksxhA

ikfjfLFkfrdh ra= ;k leqnk; fo’ks"k esa ikbZ tkus okyh 
mitkfr;ksa dk v/;;u iztkrh; tSofofo/krk dgykrh gSA buesa 
vius&vius okrkoj.k ds vuqdwy thfor jgus dh {kerk gksrh 
gSA

fdlh {ks= fo’ks"k esa feyus okyh iztkfr;ksa dh fofHkUurk dks 
^iztkrh; tSofofo/krk* dgk tkrk gSA iztkrh; tSofofo/krk dks 
rhu Lrj ij ikfjHkkf"kr fd;k tk ldrk gS&

(i) vYQk fofo/krk (Alpha Diversity): vYQk fofo/krk {ks= 
fo’ks"k esa iztkrh; lekurk (Species Evenness) ,oa 
iztkfr lEiUurk (Species richness) ij fuHkZj djrh gSA

(ii) chVk fofo/krk (Beta Diversity): bdkbZ vkokl esa gq, 
ifjorZu ds QyLo:i iztkfr la[;k esa gksus okys ifjorZu 
dh nj dks chVk fofo/krk (Beta diversity) dgk tkrk gSA 
vkoklh; fofo/krk ds lkFk chVk fofo/krk c<+rh gSA

(iii) xkek fofo/krk (Gama Diversity): ;g lkoZHkkSfed 
fofo/krk gSA

lef"V (Population)] leqnk; (Community) mudh 
vkilh vUrlZcU/kksa dh tfVyrk tSls iks"k.k lEcU/k (Trophic 

Relations)] iks"kd rÙoksa dk pØ.k (Nutrient Cycling) vkfn 
dh fofHkUurkvksa dks ^ikfjfLFkfrdh ra= tSofofo/krk* dgk tkrk 
gSaA

euq"; vius Hkkstu] fuokl] diM+s] nokb;ksa bR;kfn 
vko’;drkvksa dh iwfrZ gsrq tSofofo/krk ij vkfJr gSA gekjh 
lkaLÑfrd fofo/krk ;gk¡ rd fd gekjs ckSf)d o /kkfeZd Kku dh 
izsj.kk Hkh tSofofo/krk ij fuHkZj gSA fu%lUnsg tSo fofo/krk ekuo 
thou dk vk/kkj gSA

tSofofo/krk ds egÙo ¼fp= 5-1½ dks fuEufyf[kr fcUnqvksa 
ds vUrxZr v/;;u djrs gSa&

I.  miHkksxkRed mi;ksx (Consumptive Use)

izÑfr esa ik;s tkus okys tho ,oa ouLifr gekjs fy, vusd 

II- iztkrh; tSofofo/krk (Species Biodiversity)

III- ikfjfLFkfrdh ra= tSofofo/krk 

(Ecosystem Biodiversity)

tSofofo/krk ds mi;ksx (Uses of Biodiversity)

izdkj ls ykHknk;d gSaA izkxSfrgkfld dky ls ekuo 
tSofofo/krk dk nksgu djrk vk;k gS vr% vusd iztkfr;k¡ rks 
ekuo dh igpku ls iwoZ gh foyqIr gks pqdh gSA tSofofo/krk 
gekjs fy, [kk| inkFkksZa ,oa nokbZ;ksa] lkSUn;kZRed ,oa 
lkaLÑfrd n`f"V ls egÙoiw.kZ gksus ds lkFk&lkFk ikfjfLFkfrdh 
n`f"V ls Hkh egÙoiw.kZ gSA

tSo fofo/krk miHkksxkRed :iksa esa fuEukafdr izdkj ls 
egÙoiw.kZ gSA

gekjs Hkkstu dk leLr Hkkx tho txr ls gh izkIr gksrk 
gSA taxyh ikS/kksa dh vusd iztkfr;k¡ ekuo Hkkstu ds :i esa 
eq[; ;ksxnku nsrh gSaA 

(i) [kk| inkFkZ% euq"; viuh Hkkstu iwfrZ gsrq fofHkUu 
ouLifr;ksa o tUrqvksa ij fuHkZj gSA dqy 3]50]000 ouLifr 
iztkfr;ksa esa ls yxHkx 3]000 iztkfr;ka Hkkstu izkfIr ds mn~ns’; 
ls mxkbZ tkrh gaS] buesa ls dsoy 100 iztkfr;ksa dk o`gn~ Lrj 
ij mi;ksx gksrk gSA lEiw.kZ fo’o dh Hkkstu vkiwfrZ eq[; :i ls 
20 Qlyksa ij fuHkZj gSA ;s fuEufyf[kr gSa&

1- xsgwa 11- pkoy

2- eDdk 12- vkyw

3- tkS 13- 'kdjdUn

4- dlkok 14- lks;kchu

1- Hkkstu

fp= % 5-1  tSofofo/krk ds fofHkUu mi;ksx

Use)
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5- toh 15- Tokj

6- cktjk 16- xUuk

7- pqdUnj 17- jkbZ

8- eawxQyh 18- fQYMchUl

9- fpdchUl 19- vjgj

10- dsyk 20- ukfj;y

vke] uk’kikrh] ve:n] uhacw] dsyk] 'kjhQk] csj] vathj] 
iihrk] phdw] vukj] vUukukl] csy] lso] lUrjk] vaxwj] rjcwt] 
[kjcwtk vkfn euq"; ds fy;s egÙoiw.kZ Qynkj ikni gSaA

eVj] eawx] lse] VekVj] cSaxu] xksHkh] fHk.Mh] I;kt] ewyh] 
xktj] fepZ vkfn eq[; Hkkstuksi;ksxh Qlysa gSaA

(ii) is; inkFkZ & pk;] dkWQh] dksdk vkfn is; ouLifr 
iztkfr;ksa ls izkIr gksrs gSaA blds vfrfjDr vaxwj] egqvk] tkS] 
dktw] lso vkfn ,Ydksgy ;qDr is; cukus esa iz;qDr gksrs gSaA 

(iii) elkys & vusd ikni iztkfr;k¡ tSls /kfu;k] esFkh] 
ghax] vnjd] gYnh] nkyphuh] ykSax] dslj] yky fepZ] dkyh 
fepZ] lkSaQ] thjk] vtok;u] lks;k] byk;ph] jkbZ] tkfo=h] 
rstirk] iqnhuk vfkn dks iwjs fo’o esa elkyksa ds :i esa mi;ksx 
fd;s tkrs gSaA

(iv) pckus ;ksX; inkFkZ & rEckdw] lqikjh] iku] dksyk] 
uV~l vkfn pckus ;ksX; inkFkZ ouLifr iztkfr;ksa ls izkIr gksrs 
gSaA

vusd 'kkdkgkjh tUrq iztfr;ka tSls & xk;] HkSal] cdjh 
vkfn dks nqX/k mRiknu gsrq mi;ksx esa fy;k tkrk gSaA blh izdkj 
eNfy;ka] eqfxZ;ka bR;kfn [kk| vkiwfrZ esa egRoiw.kZ Hkwfedk fuHkkrs 
gSaA

tho txr ls gesa vusd egÙoiw.kZ vkS"kf/k;k¡ izkIr gksrh gSA 
orZeku esa mi;ksx esa vkus okyh nokbZ;ksa dk 50 izfr’kr ;ksxnku 
izkÑfrd mRiknksa dk gaSA la;qDr jk"Vª fodkl dk;ZØe us  
vkS"kf/k;ksa o nokb;ksa  ds ewY;ksa dk vkdyu dj crk;k fd gS fd 
rhljh  nqfu;k ls izfro"kZ 30 fcfy;u vesfjdu MkWyj ewY; ds 
ikni] tUrq rFkk  lw{etho nokbZ;ksa ds fuekZ.k ds fy, mi;ksx 
fd;s tkrs gSaA esMkxkLdj isfjfoady (Medagaskar 

periwinkle) ,oa dSFkjsUFkl jksth;l (Catharanthus roseus) 

uked ikS/kksa ls Øe’k% fouCykLVhu ,oa fofUØLVhu uked dSalj 
jks/kh ,YdsykWbM izkIr fd;s tkrs gSaA

izkÑfrd vkS"kf/k;ksa ds mRiknu L=ksr ,oa mi;ksx 
fuEufyf[kr rkfydk esa iznf’kZr fd;s x;s gSa&

2- vkS"kf/k;k¡

rkfydk 4-2% izkÑfrd vkS"kf/k;ksa ds mRikn] lzksr ,oa 
        mi;ksx

mRikn L=ksr mi;ksx

isuhlhfyu dod izfrtSfod

cslhVªklhu cSDVhfj;k izfrtSfod

VsVªklk;Dyhu cSDVhfj;k izfrtSfod

,fjFkzksekblhu cSDVhfj;k izfrtSfod

fMftVsfyu ikni      ân; mRrstd

dquSu fludksuk ikni eysfj;k

Mk;ksLxsfuu esfDldu ;ke   tUenj fu;U=.k

dksVkZblu esfDldu ;ke   ,.Vh bU¶ykes’ku

lkbVjsfcu Liksat Y;wdsfe;k

fouCykLVhu ,oa ijfoday IykaV ,.Vh dSalj

fofUØLVhu

blh izdkj izeq[k vkS"k/kh; mi;ksx dh ikni iztkfr;ksa dks 
rkfydk 4-3 esa fn[kk;k x;k gSaA

fofHkUu izdkj dh ouLifr;ksa ,oa izkf.k;ksa ls vusd izdkj 
ds ekuoksi;ksxh mRikn izkIr fd;s tkrs gSaA ftuesa ls egÙoiw.kZ 
fuEufyf[kr gSa&

(i) vkoklh; fuekZ.k] Ñf"k] jsYos ekxZ ds fuekZ.k o vU; 
mi;ksx gsrq bekjrh ydfM+;ka ccwy (Acacia nilotica)] 'kh’ke 
(Dalbergia sissoo)] lkxoku (Tectona grandis)] lky 
(Shorea robusta)] nsonkj (Cedrus deodara)] phM+ (Pinus 

roxburghii) vkfn ikni iztkfr;ksa ls izkIr gksrh gSaA blds 
vfrfjDr] euq"; f[kykSuksa ls ysdj vusd izdkj ds ok|;a=ksa o 
[ksy lkefxz;ksa ds fy, o`{kksa  dh ydfM+;ksa dk mi;ksx djrk gSA

(ii) vusd izdkj ds ekuoksi;ksxh jatd (Dyes) mRiknd 
ikni iztkfr;k¡ tSls uhy (Indigofera tinctoria)] esgUnh 
(Lawsonia inermis)] dqlqe (Carthamus tinctorius)] dslj 
(Crocus sativus)] flUnwjh (Annato orellana)] [kSj (Acacia 

catechu) vkfn cgqr egÙoiw.kZ gSaA

(iii) ckal dh vusd iztkfr;ksa dks dkxt fuekZ.k gsrq  
mi;ksx esa fy;k tkrk gSA

(iv) diM+k m|ksx esa dikl (Gossypium hirsutum)] 
js’ke vkfn egÙoiw.kZ gSaA nSfud thou esa mi;ksx gsrq vusd 
izdkj ds js’ks vylh (Linum utatissimum)] twV (Corchorus 

capsularis)] lu (Crotolaria juncea) ls feyrs gSaA

(v) blds vfrfjDr jcj] fofHkUu izdkj ds rsy o rsy 

II.  mRiknukRed mi;ksx (Productive Use)
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mRikn] LVkpZ jsftu bR;kfn ds mRiknu gsrq fofHkUu izdkj dh 
ouLifr iztkfr;ksa dk mi;ksx fd;k tkrk gSaA

lw{ethoksa (Microoganisms)] tSls thok.kqvksa  o QQwanh 
dh vusd iztkfr;ka] fofHkUu vkS"kf/k;ksa] HkksT; inkFkZ] jlk;u 
bR;kfn ds mRiknu esa iz;ksx esa yh tkrh gSaA tUrqvksa dh vusd 
iztkfr;ka peZ m|ksx] vkS"kf/k;ka o vU; ekuoksi;ksxh mRikn gsrq 
mi;ksx esa yk;h tkrh gSaA 

rduhdh fodkl ds dkj.k i;kZoj.k  iznwf"kr gksrk tk jgk 
gSA i;kZoj.k esa jgus okys fofHkUu tho ikfjfLFkfrdh; n`f"V ls 
ekuo thou dks lsok,a iznku dj jgs gSaA e`nk fuekZ.k] vif’k"V 
fuLrkj.k] ok;q ,oa ty 'kqf)dj.k] iks"kd rRoksa dk pØhdj.k] 
lkSj ÅtkZ dk vo’kks"k.k ,oa tSo&Hkwjklk;fud o tyh; pØksa 
dk izcU/ku bR;kfn lHkh tSofofo/krk ij fuHkZj djrs gSaA bu 

III. ikfjfLFkfrdh; mi;ksx (Ecological Use)

lHkh lsokvksa dk izfro"kZ dk ikfjfLFkfrdh; ewY; yxHkx 33 
fVªfy;u vesfjdu MkWyj vkadk x;k gSA

i`Foh ij tSofofo/krk gekjs fy, lkSUn;kZRed egÙo 
j[krh gSA l?ku ou] thotUrq] dksjy jhQ bR;kfn izkÑfrd 
lqUnjrk }kjk fo’o Lrj ij i;ZVu dks c<+kok feyrk gS] tks 
orZeku le; esa egÙoiw.kZ vkfFkZd lzksr gSA oU; thoksa dks muds 
izkÑfrd vkoklksa esa fopj.k djrs ns[kuk bdksVwfjTe 
(Ecotourism) dgykrk gS] tks vk/kqfud VwfjTe dk ,d 
egÙoiw.kZ vax gSA

vusd izdkj ds i{kh] cM+s Lru/kkjh dbZ leqnzh tho ,oa 
iq"ih ikniksa dh lqUnjrk gesa vkdf"kZr djrh gSaA lkyksa iqjkus 
tho&tUrqvksa  dh fp=dkfjrk ekuo lH;rk esa tSofofo/krk ds 
egÙo dks izdV djrh gSA ,sfrgkfld Ñfr;ka] lkfgR;] 

IV. lkSUn;kZRed mi;ksx (Aesthetic Use) 
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vk/kqfud miU;kl] flusek txr] Vh-oh- ij izLrqr dk;ZØe vkfn 
tSofofo/krk ds lkSUn;kZRed egÙo dk izdVhdj.k gSA Åij fn;s 
x;s fooj.k ls Li"V gS fd tSo fofo/krk vius lkSUn;kZRed 
Lo:i esa ekuo thou esa [kq’kgkyh gh ugha ykrh oju~ ;g ,d 
egÙoiw.kZ vkfFkZd L=ksr Hkh gSA

o"kZ 1982 esa la;qDr jk"Vª dh lk/kkj.k lHkk (U.N. General 

Assembly World Charter on Nature) esa ;g ?kks"k.kk dh x;h 
fd ̂ ^gj iztkfr dks Lora= :i ls thus dk uSfrd vf/kdkj gSA** 
uSfrd mi;ksx dk vk/kkj gekjs /keZ] gekjh lH;rk ,oa lekt ls 
tqM+k gSA

vkt Hkh fo’o esa dbZ ,sls fodkl’khy ns’k gSa tgka 
tutkfr;ksa dk vkokl] Hkkstu ijEijk] vkS"kf/k;ka] vkfFkZd 
fodkl] lkekftd o /kkfeZd mRlo iw.kZr;k ouLifr;ksa ,oa oU; 
thoksa ij gh fuHkZj gSaA 

vusd tUrq ,oa ouLifr iztkfr;ksa ;k muds mRiknksa dk 
mi;ksx ikfjokfjd lkekftd lekjksgksa ,oa /kkfeZd mRloksa vkfn 
ij fd;k tkrk gSA 

gekjs ;gk¡ lkekftd lekjksgksa] mRloksa] Lokxr dk;Z] iwtk] 
;K vkfn esa xsans] xqykc] dey]  XySfM;ksyl vkfn ds Qwyksa dk 
mi;ksx fd;k tkrk gSA 

rqylh] ihiy] dsyk] uhe] [kstM+h] csy vkfn /kkfeZd n`f"V 
ls cgqr egÙoiw.kZ ikni gSa ftudh ;k rks iwtk dh tkrh gS ;k 
muds fofHkUu Hkkx ¼iÙks] Qy] ydM+h vkfn½ iwtk] ;K vkfn esa 
mi;ksx esa yk;s tkrs gSaA fookg] ;K vkfn lekjksgksa esa vke] 
v’kksd vkfn ds iÙkksa dh ckUnuokj cuk;h tkrh gSA ekuo 
laLÑfr;ksa dk fodkl vius i;kZoj.k ds lkFk&lkFk gqvk gSa 
ftlls tSofofo/krk] fofo/k leqnk;ksa dks ,d vyx igpku  
iznku djrh gSA izkÑfrd okrkoj.k lHkh laLÑfr;ksa&leqnk;ksa  
ds yksxksa dh vk/;kfRed] 'kSf{kd ,oa lkSUn;Z dh vko’;drkvksa 
dh iwfrZ djrk gSA

tSfod lalk/kuksa dk leqfpr mi;ksx] tSfod lalk/kuksa dk 
vkuqokaf’kd vk/kkj dks cuk, j[kuk ,oa foÑr ikfjra=ksa dk 
iquZokl gsrq vHkh Hkh vusd vuqla/kkuksa ,oa v/;;u dh 
vko’;drk gSaA tSofofo/krk ds izkÑfrd {ks= bl izdkj ds 
v/;;u ,oa vuqla/kku ds fy, mRÑ"V thfor iz;ksx’kkyk 
miyC/k djkrs gSaA

V.  uSfrd mi;ksx (Ethical Use)

VI. lkekftd mi;ksx (Social Use)

VII. f’k{kk ,oa vuqla/kku (Education and Research)

tSofofo/krk dh ikfjfLFkfrdh lsok,a 

(Ecological Services of Biodiversity)

I- tyok;q fLFkjrk

II- ikfjfLFkrdh; izfØ;kvkas dk j[k&j[kko

III- iznw"k.k esa deh

IV- e`nk laj{k.k

tho/kkfj;ksa dh fofo/krk vusd izdkj dh ikfjfLFkfrdh 
lsok,a fu%’kqYd miyC/k djkrh gS] tks fd ikfjfLFkfrdh ra= ds 
LokLF; dks cuk;s j[kus ds fy, vko’;d gSaA vFkkZr                    
tSofofo/krk ikfjra= lfgr O;f"V iztkfr ls oLrqvksa ,oa lsokvksa 
ds j[k&j[kko o lrr~ iks"k.kh; mi;ksx gsrq vfr vko’;d gSA 
egÙoiw.kZ ikfjfLFkfrdh lsok,a fuEufyf[kr izdkj ls gSa&

ouLifr lw{e ,oa o`gr Lrj ij tyok;q dks izHkkfor djrh 
gSA c<+rs gq, izek.k ;g crkrs gSa fd l?ku ou ty&ok"i dks ,d 
fLFkj nj ls iquZpØ.k djds vkl&ikl ds {ks=ksa esa o"kkZ dks cuk, 
j[kus esa lgk;rk djrs gSaA ouLifr lw{etyok;q ij Hkh eUn 
izHkko Mkyrh gSA ouLifr dk 'khryu izHkko ,d lkekU; vuqHko 
gS tks thou dks vkjkenk;d cukrk gSA dqN tho vius vfLrRo 
dks cuk, j[kus ds fy, bl izdkj dh lw{e tyok;q ij fuHkZj 
jgrs gSaA

if{k;ksa ,oa ijHkf{k;ksa dh fofHkUu Lih’kht dhV ihM+dksa dks 
fu;af=r djus esa lgk;rk djrh gS] ij bl izdkj fu;a=.k mik;ksa 
dh vko’;drk ,oa ykxr dks de djrh gSaA i{kh ,oa edjan fiz; 
dhV tks fd izkÑfrd i;kZoklksa esa clsjk ,oa tuu djrs gSa] 
Qly ,oa taxyh ikniksa ds fy, egRoiw.kZ ijkx.k djkus okys 
dkjd gSaA dqN izkÑfrd i;kZokl esaxzkso ,oa vknZzHkwfe;ksa esa 
oU;thoksa dh vkcknh ds vR;Ur egRoiw.kZ pj.kksa tSls v.Ms nsus 
dh txgksa dks lqj{kk iznku djrs gSaA

ikfjra= ,oa ikfjfLFkfrdh; izfØ;k,a ok;qeaMy ds xSlh; 
laxBu dks cuk, j[kus] vif'k"V inkFkksZa ds vi?kVu ,oa iznw"kdksa 
ds fu"dklu esa egRoiw.kZ Hkwfedk fuHkkrs gSaA dqN ikfjra=ksa 
fo’ks"kdj vknzZHkwfe;ksa esa iznw"kdksa ds vi?kVu ,oa mUgsa vo’kksf"kr 
djus dh {kerk gksrh gSA izkÑfrd ,oa Ñf=e vknzZHkwfe;ksa dk 
mi;ksx cfgZ%L=koksa ls iks"kdksa] Hkkjh /kkrqvksa] fuyafcr Bkslksa dks 
i`Fkd djus] BOD dks de djus ,oa gkfudkjd lw{ethoksa dks 
u"V djus ds fy, fd;k tk jgk gSA ;|fi iznw"kdksa dh vf/kd 
ek=k ikfjra= ,oa muds thotkr~  ¼ikni ,oa izk.kh½ dh v[kaMrk 
ds fy, gkfudkjd gks ldrh gSA

tSfod fofo/krk e`nk ds laj{k.k rFkk ueh ,oa iks"kdksa dks 
cuk, j[kus esa lgk;rk djrh gSA ouLifr <+ds gq, fo’kky {ks=ksa 
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dks ouLifrghu djus ds dkj.k izk;% e`nk vijnu esa rsth vkus 
yxrh gSA mRikndrk esa deh gks tkrh gS rFkk vkdfLed ck<+ 
tSlh ?kVuk,a ?kVus yxrh gSA tM+&ra= ty dks mie`nk rd 
igaqpkus esa lgk;rk djrk gSA tM+&ra= iks"kd inkFkksZa dks tehu 
ds Åij rd igq¡pkdj [kfut iks"kdksa dkss lrg rd Hkh ykrk gSA

ikfjra= ok;qe.My ,oa e`nk esa ik;s tkus okys iks"kdksa ds 
iqu%pØ.k dk egÙoiw.kZ tSfod dk;Z djrk gSA ikni iks"kdksa dks 
xzg.k djus esa l{ke gksrs gSa rFkk ;s iks"kd [kk| J`a[kykvksa ds 
vk/kkj dh jpuk dj ldrs gSa] ftUgsa fofHkUu izdkj ds thoksa }kjk 
mi;ksx esa yk;k tkrk gSA e`nk esa iks"kd inkFkZ fQj ls vk tkrs 
gSaA ;g e`r vFkok vif’k"V inkFkksZa dks lw{e thoksa }kjk :ikarfjr 
dj fd;k tkrk gSA blds i’pkr~ bu inkFkksZa dks daspq, tSls vU; 
izkf.k;ksa }kjk xzg.k dj fy;k tkrk gS tks e`nk dks fefJr ,oa 
ok;oh; cukrs gS rFkk iks"kdksa dh lgt miyCèkrk dks lqfuf’pr 
djrs gSaA

izkÑfrd ouLifr vkPNknu dh lgk;rk ls ty pØksa dks 
cuk, j[kus ds lkFk ck<+ ,oa vuko`f"V vdky tSlh pje 
ifjfLFkfr;ksa ds fo#) cQj ds rkSj ij rFkk viokg ds fu;eu 
,oa LFkk;hdj.k esa lgk;d gksrk gSA ouLifr ds gV tkus ds 
dkj.k cka/kksa ,oa tyekxksZa esa xkn bdV~Bh gks tkrh gSA vknzZ  Hkwfe 
rFkk ou ty ifj"Ñr ra=ksa ds :i esa dk;Z djrs gSaA tcfd 
esaxzkso ikni xkn dks jksd dj leqnzh ikfjra=ksa ij blds izHkko 
dks de djrs gSaA

tSofofo/krk }kjk miyC/k ikfjfLFkfrdh ds vHkko esa 'kq) 
ok;q] Hkkstu] bR;kfn ekuoksi;ksxh lkexzh dh izkfIr lEHko ugha 
gks ldsxh rFkk lEiw.kZ tSoe.My vif’k"V inkFkksZa ds <s+j esa <+d 
tk;sxkA

gkWV LikWV~l ;k tSofofo/krk ds laosnu’khy {ks=ksa ls rkRi;Z 
fo’o ds ,sls LFkkuksa ls gS] tgk¡ ij tSo tkfr;ksa dh vR;f/kd 
cgqrk;r] {ks=fo’ks"kh tkfr;ksa dh vf/kdrk rFkk tSo tkfr;ksa ds 
vfLrRo ij fujUrj c<+rk gqvk ladV fo|eku gksrk gSA lEiw.kZ 
fo’o esa ,sls 34 gkWV LikWV~l gSaA

fczfV’k ikfjfLFkfrdhfon~ ukeZu ek;lZ (Norman Mayers 
us tSofofo/krk ds laosnu’khy {ks= (Hot Spots of 

Biodiversity) dh vo/kkj.kk dks ;FkkLFkku laj{k.k (Insitu 

conservation) gsrq {ks=ksa dks ukfer djus ds mn~ns’; ls 1988 esa 

V- iks"kdksa dk laxzg.k ,oa pØ.k

VI- ty lalk/kuksa dk laj{k.k

tSofofo/krk ds laosnu’khy {ks=
(Hot Spots of Biodiversity)

izLrqr fd;k FkkA muds vuqlkj laosn’kuhy {ks= i`Foh ij 
tSofofo/krk ds lcls leFkZ ijUrq ladVkiUu LFkku gSaA 
laosnu’khy {ks= fu/kkZfjr djus ds fy, fuEufyf[kr ekun.M 
gS&

¼v½ bl {ks= fo’ks"k esa 1500 ls vf/kd LFkkfud iztkfr;k¡ gksuh 
pkfg,A

¼c½ bl {ks= dk 70 izfr’kr ls vf/kd ewy izokl u"V gks pqdk 
gksA

fo’o esa v/;;u tkudkjh ds vuqlkj 34 tSofofo/krk 
laosnu’khy {ks=ksa dh igpku dh xbZ gSA

rkfydk 4-4 esa fo’o ds 34 laosnu’khy {ks=ksa ds uke izLrqr 
fd;s x;s gSaA

rkfydk 4-4% fo’o ds 34 tSofofo/krk ds
laosnu’khy {ks=

1- dsfyQksZfu;k ¶yksfjMk izksfoal

2- esMfj;u ikbu&vksd dqMys.M~l

3- estksvesfjdk

4- djsfc;u vkbysUM~l

5- vVykfUVd QksjsLV

6- dsjkMks

7- fpfy;u foaVj jsrQky okfYMfo;u QksjsLV

8- VsEcsl pksdks ekxMsysuk

9- Vªksfidy ,fUMt

10- esfMVsfj;u csflu

11- dsi ¶yksfjfLVd jhtu

12- dkWLVy QksjsLV vkWQ bZLVuZ vÝhdk

13- bZLVuZ ,ÝkseksUVs

14- fxfuvu QksjsLV vkWQ osLV vÝhdk

15- gkWuZ vkWQ vÝhdk

16- esMkxkLdj ,oa bf.M;u vkWf’k;u vkbys.M~l

17- eiqVkys.M & iksUMksys.M ,Ycsuh

18- ldqysUV dk:

19- ekmUVsUl vkWQ lsUVªy ,f’k;k

20- bZLVuZ fgeky;k] usiky

21- b.Mks&cekZ] bafM;k ,.M E;kaekj
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22- osLVuZ ?kkV~l] bafM;k&Jhyadk

23- bjkuks&,aVksfy;u

24- bZLVuZ eysf’k;u vkbys.M~l

25- U;w dsysMksfu;k

26- U;wthys.M

27- fQfyihUl

28- ikWfyusf’k;k&ekbØksusf’k;k

29- lkmFkosLV vkWLVªsfy;k

30- laMkys.M

31- okWysf’k;k

32- tkiku

33- ekmUVsUl vkWQ lkmFkosLV pkbuk

34- dkWds’kl

vlk/kkj.k mPp tSofofo/krk bu laosnu’khy {ks=ksa dh 
fo’ks"krk gSA bu 34 gkWV LikWV dk dqy {ks=Qy lEiw.kZ HkwHkkx dk 
1-4 izfr’kr gSA tcfd bu {ks=ksa esa fo’o ds 44 izfr’kr ikni 
iztkfr;k¡ ,oa 35 izfr’kr LFkyh; d’ks:dh izk.kh ik;s tkrs gSaA

mijksDr gkWV LikWV~l esa ls pkj gkWV LikWV Hkkjrh; Hkw&Hkkx 
ij fLFkr gSa ¼fp= 5-2½A Hkkjr ds if’peh ?kkV (Western Ghats) 

igyk gkWV LikWV {ks= gSA nwljk {ks= iwohZ fgeky; (Eastern 

Himalayas) gS] tks fd E;kaekj rd QSyk gqvk gSA v.Meku o 
fudksckj (Andoman & Nicobar) }hi lewg o mÙkjiwoZ (North 

east) {ks= dqN le; iwoZ gh Hkkjr ds gkWVLikWV~l dh lwph esa tksM+s 
x;s gSaA

if’peh ?kkV gkWVLikWV Hkkjrh; izk;}hi ds if’peh  rV ds 
lekukUrj egkjk"Vª] dukZVd] rfeyukMq ,oa dsjy esa yxHkx 
1600 fdyksehVj rd ds foLrkj ds {ks= gSA de Å¡pkbZ ij 
¼leqnzh ry ls yxHkx 500 ehVj Åij½ vf/kdrj lnkcgkj ou 
mifLFkr gSA

iwohZ fgeky; gkWV LikWV mÙkj if’pe Hkkjr ls HkwVku o 
E;kaekj rd QSys gq, gSA 1780&2500 ehVj Å¡pkbZ rd 
le’khrks".k ou ik;s tkrs gSaA dbZ xgjh ,oa v/kZizkÑr ?kkfV;k¡ 
vlk/kkj.k :i ls LFkkfud ikni iztkfr;ksa ls lEiUu gSaA

orZeku esa vusd ikniksa ,oa tUrqvksa dh la[;k rhozrk ls de 
gks jgh gS rFkk dbZ iztkfr;ka foyqIr gksus dh dxkj ij gSaA ,slh 
ikni ;k tUrq&iztkfr;ka ladVkUu (Endangered) dgykrh gSaA 
vUrjkZ"Vªh; izÑfr lalk/ku laj{k.k laxBu (International 

Union for Conservation of Nature and Natural Resources, 

IUCN) ds mÙkjthfork vk;ksx (Servival Service 

Commission) }kjk o"kZ 1966 esa fd;s x;s ds losZ{k.k ds
vk/kkj ij fo’o ds ladVkiUu tho&tUrq rFkk ikniksa dh lwph 
dks yky vkadM+ksa dh iqLrd (Red Data Book) esa izdkf’kr fd;k 
x;k gSA nks [k.Mksa (Volume) esa izdkf’kr bl iqLrd esa of.kZr 
lwph ds vuqlkj fo’oHkj esa vuqekur% 25000 tkfr;k¡ ladVkiUu 
gSaA

fo’o ds izeq[k ouLifrKksa us psrkouh nh gS fd yxHkx 
1500 ikni iztkfr;k¡ vfr nqyZHk gSa tks yqIr gksus ds dxkj ij  
gSaA felksjh okuLifr m|ku (Missouri Botanic Garden) ds 
funs’kd MkW- ihVj jsoZu ds vuqlkj 40]000 ikni tkfr;ksa dks 
lajf{kr ugha fd;k x;k rks ;s vkxkeh 'krkCnh ds e/; rd 
tSoe.My ls yqIr gks ldrh gaSA

tgk¡ rd ikni tkfr;ksa o oa’kksa dh fofo/krk dk iz’u gSa] 
Hkkjr fo’o dk ,d vR;Ur le`) jk"Vª gSA nqHkkZX; ls izÑfr esa 
ekuo ds gLr{ksi ds dkj.k vkt ns’k dk yxHkx 24 izfr’kr 
¼2015½ Hkw&Hkkx gh ouksa ls vkPNkfnr gSA Hkkjr ds i;kZoj.k 
foHkkx us ladVxzLr tho tkfr;ksa dh ,d iqLrd izdkf’kr dh 
gSA bls yky vk¡dM+ksa dh iqLrd (Red data book) dk uke fn;k 
x;k gSA bl iqLrd ds nks [k.Mksa esa 450 ladVxzLr tkfr;ksa ds 
uke izdkf’kr fd;s x;s gSaA

ladVkiUu iztkfr;k¡ (Endangered Species)

fp= 5-2 % Hkkjr esa rIr LFky 
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Hkkjrh; okuLifrd losZ{k.k (Botanical Survey of India; 

BSI) }kjk Hkkjr esa ladVxzLr ikniksa dh lwph rS;kj dh xbZ gSA 
bl lwph esa jktLFkku ls xqxy (Commiphora wightii)] taxyh 
xqykc (Rosa involucrata)]  MkbZDyhIVsjk vkcw,fUll 
(Dicliptera abuensis) rFkk LVªksfcysUFkl gkWycxhZ 
(Strobilanthus halbergii) dks lfEefyr fd;k x;k gS] ijUrq 
dbZ vU; laoguh ikni Hkh blh Js.kh esa vkrs gSaA jktLFkku ds 
dqN vU; ladVxzLr ikni gS & ,lIyhfu;e iwfeye fdLe 
gkbfeuk fQyk sb fMl (Asplenium pumilum var.  

hymenophylloides) ] flysftuSyk jktLFkku s fUll 
(Selaginella rajasthanensis)] vkWfQ;ksXyksle xzsfefu;e 
( O p h i g l o s s u m  g r a m i n e u m ) ]  , f j; k s f L V ft; k  
L;wMksflLVksIVfjl] (Araiostegia pseudocystopteris)] 
ekflZfy;k ,ftfIV;kdk (Marsilea aegyptiaca) rFkk 
vkblksbfVt jsfVdqysVk (Isoetes reticulata)A blh izdkj 
cksEcsdslh dqy dk fo’kky o`{k] dYio`{k (Adansonia digitata) 
Hkh ladVxzLr gSA bu lHkh tkfr;ksa ds laj{k.k dh vko’;drk gSA

Hkkjr ds dqN izeq[k ladVxzLr ikniksa ds uke fuEukafdr 
gSa&

lfgj.k rwfr;k Colchicum Iuteum

lliZxU/kk Rauvolfia serpentina

lcyax Aconitum deinorrihizum

lxqxy Commiphora wightii

llkx vaxqj Atropa acuminata

lpUnu Santalum album

lcqjUl Botrychium virginianum

Red Data Book ds vuqlkj Lru/kkjh tUrqvksa dh 305] 
if{k;ksa dh 400] eNfy;ksa dh 193 rFkk mHk;pjh o ljhl`iksa dh 
138 iztkfr;ka yqIr gksus ds dxkj ij gSaA

vkadM+ksa ds vuqlkj Hkkjr esa feyus okyh 81000 tUrq 
iztkfr;ksa esa 2546 iztkfr;ka eNfy;ksa] 1228 if{k;ksa] 4000 
dhM+s&edksM+ksa] 428 ljhliksZa] 372 Lru/kkfj;ksa rFkk 204 mHk;pjksa 
dh gSaA Hkkjrh; tUrq losZ{k.k foHkkx ,oa jk"Vªh; izkÑfrd 
bfrgkl laxzgky; ds vuqlkj Hkkjr esa 137 tUrq iztkfr;k¡ 
ladVkiUu gSaA vkt rd Hkkjr esa vuqekur%  yxHkx 200 tUrq 
iztkfr;k¡ foyqIr gks pqdh gSaA Hkkjr ds ladVkiUu tUrqvksa dh 
lwph vHkh Hkh iw.kZ ugha gSA Hkkjr esa izkbesV~l dh 19 esa ls 12 
iztkfr;ka] ekal Hkf{k;ksa dh 36 esa ls 28 iztkfr;k¡ ladVkiUu gSaA 
dhM+s&edksM+ksa dh 55 esa ls 14 nqyZHk iztkfr;k¡ gSaA gekjs ns’k esa 
ladVxzLr dqN tUrq iztkfr;ka fuEufyf[kr gSa &

lgalkoj (Flamingo)

lck?k (Tiger)

lexjePN (Crocodile)

lÑ".klkj (Black buck)

lHkkjrh; iSUxksfyu (Indian Pangolin)

l?kwlj cxyk (Grey heron)

lfx) (Vulture)

luhyxk; (Nilgai)

lyky ik.Mk (Red panda)

ldNqvk (Tortoise)

lMkWfYQu (Dolphin)

lmM+us okyh fxygjh (Flying squirrel)

lfxj flag (Gir lion)

lckjgflaxk (Antilope)

lgoklhy (Pelican)

lphry (Chinkara)

lHkkjrh; HksfM+;k (Indian wolf)

lioZrh; cVsj (Mountain quail

lxksM+ko.k @ lkjax (Godawan)

ltaxyh x/kk ( Wild ass)

lxse cM~Zl (Game birds)

lvtxj (Python)

lxSaMk (Rhinoceros)

ikniksa o tUrqvksa dk forj.k {ks= fHkUu&fHkUu gksrk gSA dqN 
iztkfr;ka foLr`r {ks=h gksrh gSa rks dqN lhfer {ks=ksa esa gh ik;h 
tkrh gSaA

^^tc dksbZ dqy] tkfr ;k iztkfr fdlh lhfer {ks= esa gh 
forfjr gksrh gS rks bl izdkj ds forj.k dks fo’ks"k {ks=h 
(Endemic) dgk tkrk gSA** tkfr;ksa ;k iztkfr;ksa dk {ks= fo’ks"k 
esa gh lhfer jguk fo’ks"k {ks=h;rk (Endemism) dgykrk gSA

Hkkjr ,d lqfuf’pr HkkSxksfyd bdkbZ gS tks fd Hkwe/; js[kk 
ds mÙkj esa yxHkx 8°4" ls 37°6" mÙkjh v{kka’k js[kkvksa rFkk 
yxHkx 68°7" ls 97°25" iwohZ ns’kkUrj js[kkvksa ds e/; fLFkr gSA 
;g nf{k.k] iwoZ] if’pe fn’kk esa xgjs leqnzksa] mÙkj esa fo’o dh 

fo’ks"k {ks=h; iztkfr;k¡ (Endemic Species)
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fp= 5-3 % fo’o ds ouLifr HkkSxksfyd izns’k

lcls Å¡ph ioZr J`a[kyk&fgeky; rFkk mÙkj if’pe esa 'kq"d 
e#LFky tSlh izkÑfrd izokl ck/kkvksa (Barriers) ls f?kjk gSA 
fo’o dh lEiw.kZ tyok;q dk la;ksx vdsys Hkkjro"kZ esa ik;k tkrk 
gSA Hkkjr vrhr esa xkS.Mokuk izns’k (Gondwana region) dk ,d 
va’k jgk gSA egk}hih; foLFkkiu (Continental drift) }kjk 
fgeky; dh Å¡ph ioZr J`a[kykvksa dh mRifÙk vR;ar uwru ;qx 
IyhLVkslhu ;qx (Pleistocene) ls dqN igys gh gksuk ekuk x;k 
gSA ,slh fLFkfr esa Hkkjrh; iknitkr (Flora) dh viuh dksbZ 
futh fo’ks"krk ugha gS cfYd vklikl ds LFkkuksa ds vfrfjDr 
lqnwj LFkyksa ds iknih rÙo Hkh blesa feyrs gSaA

Hkkjr dh fo’ks"k HkkSxksfyd ifjfLFkfr ,oa tyok;q ds dkj.k 
;gk¡ Hkkjr ds vykok Hkwe/;lkxjh;] vÝhdh] ey;kbZ] phuh] 
vkWLVªsfy;kbZ o vesfjdh ikni rÙo Hkh ik;s tkrs gSaA  Hkkjr esa 
iq"ih ikniksa dh yxHkx 21000 tkfr;k¡ ¼fo’o dk yxHkx 10 
izfr’kr½ rFkk VsfjMksQksbV~l dh yxHkx 600 tkfr;k¡ ikbZ tkrh 
gSaA iq"ih ikniksa esa dksbZ Hkh dqy (Family) Hkkjro"kZ ds fy, fo’ks"k 
{ks=h ugha gSA iwjs Hkkjrh; miegk}hi esa 61-5 izfr’kr f}chti=h 
tkfr;k¡ ,oa 20 izfr’kr ,dchti=h tkfr;k¡ fo’ks"k{ks=h ikni gSaA 
ftuesa ls 1000 tkfr;k¡ fgeky; {ks= esa rFkk 500 tkfr;k¡ nf{k.k 
Hkkjr  esa ikbZ tkrh gSaA bu nksuksa  Hkw&Hkkxksa dh tyok;q esa 
vR;f/kd fofo/krk o f’kokfyd igkfM+;ksa dh mifLFkfr bldk 
dkj.k gSA

pVthZ ¼1939 o 1962½ us Hkkjr ds fo’ks"k {ks=h; ikniksa dk 
foLr`r v/;;u fd;k gSA muds vuqlkj Hkkjr esa ikbZ tkus okyh 

f}chti=h ikS/kksa dh 11]124 iztkfr;ksa esa ls 61-5 izfr’kr fo’ks"k 
{ks=h gSaA f}chtif=;ksa esa lokZf/kd fo’ks"k {ks=h ikS/ks fgeky; esa 
¼3169 iztkfr;ka 28-8 izfr’kr½ ik;s tkrs gaSA nf{k.k Hkkjrh; 
izk;}hi esa 2048 iztkfr;ka ¼18-2 izfr’kr½ ik;h tkrh gS rFkk 4-9 
izfr’kr f}chti=h iztkfr;ka iwjs Hkkjrh; egk}hi esa fo’ks"k {ks=h 
gSaA Hkkjr esa ik;h tkus okyh ,dchti=h ikS/kksa esa 20 izfr’kr 
iztkfr;ka fo’ks"k {ks=h gSaA ftuesa ls 1000 iztkfr;ka fgeky; rFkk 
500 iztkfr;ka nf{k.k Hkkjr esa ik;h tkrh gSA

Hkkjr ds dqN fo’ks"k {ks=h ikni fuEufyf[kr gSa%

Qkbdl bykfLVdk] tSlehu xzkaMh¶yksje] oSUMk 
lh#fy;k] dsyksVªkfil tkbtsfUV;k] cksEcsDl esyscsfjde] 
Mk;ksLikbjksl ,csue] fgfcLde ,csyeks’kdl] vkVksZdkiZl 
ukscsfyl] dsfj;ksVk ;wjsUl] bysVsfj;k jsisUl] okbVsDl usxqUMk] 
ikbij yksaxe] Qsjksfu;ka ,yhQsUVe] eqjk;k dksifuxkbZ] 
IVsjksdkiZl lsVykbue] lhlsee bfUMde] dksjdksjl 
dsIlqysfjl] Qkbdl  fjfyftvkslk] bxy ekjfeykl] /krwjk 
LVªkeksfu;e] C;wfV;k eksuksLieZ] bfUMxksQsjk fVaDVksfj;k] Qkbdl 
csaxkysfUllA 

tUrq iztkfr;ksa esa 39 eRL;] 31 mHk;pj ,oa 60 ljhl`i 
iztkfr;ka if’peh rV (Western Ghats) ij fo’ks"k {ks=h gSaA

fo’oO;kih tSofofo/krk esa thoe.Myksa esa feyus okyh 

fo’oO;kih Lrj ij tSofofo/krk
(Biodiversity at Global Level)



(69)

tSofofo/krk dks lfEefyr fd;k tkrk gSA bldk {ks=h; foLrkj 
vf/kd gksus ds dkj.k HkkSxksfyd dkjdksa esa cnyko eas fHkUurk 
vf/kd feyrh gSA fo’oO;kih tSofofo/krk esa yxHkx 21 fefy;u 
Kkr thfor tkfr;k¡ rFkk 50 fefy;u dqy tkfr;k¡ gksus dk 
vuqeku yxk;k tkrk gSA buesa vusd ,dkdh oxZ feyrs gSa] tks 
vius ifjos’k ds vuqlkj vuqdwy gSaA lEiw.kZ izÑfr esa feyus okyh 
tSo fofo/krk esa tyok;q dfVcU/k ,d lhek dk dk;Z djrs gSaA 
tSls Hk we/;j s[kh; o"kk Z ou izn s’kk s a dh tSo
fofo/krk] Vsxk ou izns’kksa rFkk Vq.Mªk izns’kksa dh tSofofo/krk ls] 
tyok;q ds dkj.k fHkUurk j[krh gSA bl izdkj lokZf/kd lEiUu 
tSofofo/krk Hkwe/;js[kh; o"kkZ ou izns’kksa esa gS] tks fo’oO;kih 
tSofofo/krk esa eq[; Hkwfedk j[krs gSaA i`Foh ds fHkUu&fHkUu Hkkxksa 
esa fHkUu&fHkUu izdkj dh ouLifr rFkk tUrq ik;s tkrs gSaA

tSo HkwxksyosÙkk U;wcsfxu us i`Foh ij ikbZ tkus okyh ouLifr 
ds vk/kkj ij bls ikap tSo ouLifr izns’kksa esa foHkDr fd;k gS 
¼fp= 5-3½ &

1- isuVªkfid izns’k& ;s Hkwe/; js[kk ds nksuksa vksj foLr`r gSA 
blesa fo"kqor js[kh; o"kkZ ou] m".kdfVca/kh; ir>M+ o lokuk 
?kkl ds eSnku lfEefyr gSA

2- mÙkjh isfyvksVªkfidy e:LFkyh; izns’k&  blesa lgkjk] 
vjc rFkk Fkkj e#LFky lfEefyr gSA ;gk¡ e#n~fHknh; ouLifr 
feyrh gSA

3- Hkwe/; lkxjh; izns’k& ;g Hkwe/;lkxj ds pkjksa vksj 
foLr`r gSA ;gk¡ fefJr ou ik;s tkrs gSaA

4- gksykdZfVd izns’k& ;g ;qjsf’k;k rFkk mÙkjh vesfjdk esa 
QSyk gSA ;gk¡ dks.k/kkjh ou feyrs gSaA

5- vkWLVªy izns’k& blesa vkWLVªsfy;k egk}hi] vÝhdk rFkk 
nf{k.kh vesfjdk dk fupyk Hkkx vkrk gSA

fo’o esa ik;s tkus okys izkf.k;ksa ds vk/kkj ij ,-vkj- okysl 
us i`Foh dks N% Hkkxksa esa foHkDr fd;k gS] tks fuEukafdr gSa&

1- isfyvkdZfVd izns’k& ;g ;qjksi] mÙkjh rFkk mÙkjh ,f’k;k 
esa foLr`r gSA ;g lcls cM+k izk.kh HkkSxksfyd izns’k gSA ;gk¡ 135 
oa’kksa ds LFkyh; d’ks:dh izk.kh ik;s tkrs gSaA

2- fuvkdZfVd izns’k& ;g mÙkjh vesfjdk rFkk xzhuyS.M esa 
QSyk gSA ;gk¡ 155 oa’kksa ds LFkyh; d’ks:dh izk.kh ik;s tkrs gSaA

3- fuvksVªksfidy izns’k& ;g nf{k.kh vesfjdk] e/; 
vesfjdk] nf{k.kh eSfDldks rFkk if’peh }hi lewgksa esa foLr`r gSA 
;gk¡ Hkh 155 oa’kksa ds LFkyh; d’ks:dh izk.kh ik;s tkrs gSaA

tSofofo/krk ,oa laj{k.k

4- bfFk;ksfi;u izns’k& lgkjk e:LFky] esMkxkLdj] 
ekWfj’kl rFkk nf{k.kh vÝhdk ds izns’k blesa lfEefyr gSA ;gk¡ 
161 oa’kksa ds LFkyh; d’ks:dh izk.kh ik;s tkrs gSaA

5- vksfj,.Vy izns’k& ;g fgeky; ioZr rFkk f’kaxfyax’kku 
ioZr ds nf{k.k esa ,f’k;k esa foLr`r gSA ;gk¡ 153 oa’kksa ds LFkyh; 
d’ks:dh izk.kh ik;s tkrs gSaA

6- vkWLVªsfy;u izns’k& ;g vkWLVªsfy;k] U;wthySaM] U;qfxuh 
rFkk rLekfu;k esa QSyk gSA ;gk¡ 134 oa’kksa ds LFkyh; d’ks:dh 
izk.kh ik;s tkrs gSaA

jk"Vªh; Lrj ij tSofofo/krk dk v/;;u fdlh ns’k dh 
jktuSfrd lhek ds vk/kkj ij fd;k tkrk gSA ysfdu tUrq ,oa 
ouLifr iztkfr;ksa dk forj.k jktuSfrd lhekvksa }kjk fu/kkZfjr 
ugha gksrkA fdlh ,d jk"Vª esa ik;h tkus okyh tUrq ;k ouLifr 
iztkfr nwljs jk"Vªksa esa Hkh ik;h tk ldrh gSA os iztkfr;ka tks 
yxHkx lHkh tyok;q izns’kksa esa forfjr gksrh gSa] fo’oO;kih 
iztkfr;ka (Cosmopolitian Species) dgykrh gSaA vr% jk"Vªh; 
Lrj ij tSofofo/krk lkoZHkkSfed tSofofo/krk dk gh ,d Hkkx gSA 
mnkgj.k ds rkSj ij] Hkwe/; js[kh; o"kkZ ouksa esa fLFkr jk"Vª rhu 
egk}hiksa esa vkrs gSaA ;s gSa & vestu csflu ds lsYok izns’k] dkaxks 
csflu rFkk iwokZPp ,f’k;k ds }hi lewg okyk {ks=A blh izdkj 
ekulwuh tyok;q izns’k esa Hkkjr rFkk phu dh tSofofo/krk feyrh 
gSA

Hkkjr ,d lqLi"V HkkSxksfyd bdkbZ gSA tyok;q ,oa 
HkwvkÑfrd fofo/krk ds dkj.k Hkkjr ,d tSofofo/krk lEiUu 
jk"Vª gSA o"kkZ fofHkUurk ds vk/kkj ij Hkkjr dks pkj tyok;q 
izns’kksa (Climatic regions) esa foHkDr fd;k x;k gSA

Hkkjr ikfjfLFkfrdh ra=] Lih’kht rFkk vkuqoaf’kd 
tSofofo/krk lfgr tSofofo/krk ds lHkh igyqvksa esa fof’k"V :i 
ls le`) gSA iwjs fo’o  esa ;g 'kk;n viuh m".kdfVca/kh; fLFkfr] 
ifjorZu’khy HkkSfrd fo’ks"krkvksa ,oa fofo/k tyok;q ds xq.k ds 
dkj.k ifjfLFkfr;ksa dk lcls cM+k Ük`a[kyk lewg gSA Hkkjr esa fo’o 
dk dsoy 2-4 izfr’kr HkwHkkx gS ijUrq ;gka lalkj dh 7&8 izfr’kr 
thfor tkfr;k¡ ikbZ tkrh gSaA Hkkjr esa ikniksa dh 45000 ls vf/kd 
tkfr;k¡ vkSj tUrqvksa dh 81000 ls vf/kd tkfr;k¡ ik;h tkrh gSaA 
lkFk gh ;g [ksrh ds ikS/kksa ds mn~xe ds vkB izkFkfed dsUnzksa esa ls 
Hkh ,d gSA Hkkjr dh Ñf"kd tSofofo/krk cgqr le`) gSA

jk"Vªh; Lrj ij tSofofo/krk
(Biodiversity at National Level)

Hkkjr ,d o`gn~ fofo/krk dk ns’k
(India as a Mega Diversity Nation)
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fdlh LFkku dh tSo ,oa lkaLÑfrd fofo/krk eq[; :i ls 
mlds tyok;oh; fofo/krk ij fuHkZj djrh gSA fo’o esa ik;h 
tkus okyh yxHkx lHkh izdkj dh tyok;q ,oa HkkSxksfyd 
ifjfLFkfr;ka Hkkjr esa ik;h tkrh gSaA

ns’k esa tEew&d’ehj ls ysdj dU;kdqekjh rd rFkk ia- 
caxky ls ysdj jktLFkku ds jsrhys /kksjksa rd fofHkUu laLÑfr;k¡ 
feyrh gSA iqjkru dky esa Hkh ;gka fodflr lH;rk,a ik;h tkrh 
FkhA flU/kq ?kkVh ,oa eksgutksnM+ksa blds mnkgj.k gSaA ;gk¡ ij 
nf{k.k Hkkjr esa HkjrukV~;e gS tcfd iatkc ds fxn~nk o HkkaxM+k 
u`R; izfl) gSA jktLFkku esa Hkhy rFkk cLrj esa vkfnokfl;ksa dh 
laLÑfr;ka feyrh gSA ;gk¡ fofHkUu /keksZa dks ekuus okys yksx tSls 
fgUnw] eqfLye] flD[k] bZlkbZ] ikjlh] tSu] ckS) vkfn yksx jgrs 
gSaA ;gka ds yksxksa ds [kku&iku esa Hkh vR;f/kd fofo/krk ikbZ 
tkrh gSaA

iatkc esa 'kkd vkfn ij fuHkZjrk vf/kd gS rks d’ehj esa 
Qyksa dh izpqjrk gSA ;gka iw.kZ ekalkgkjh ,oa 'kkdkgkjh yksx jgrs 
gSaA elkyksa ds {ks= esa ;g izkphu lH;rk esa Hkh fo’o izfl) ,oa 
vxz.kh jgk gSA bl izdkj Hkkjr ,d lkaLd`frd ,oa [kku&iku 
fofo/krk iz/kku ns’k Hkh gSA

HkkSxksfyd {ks=ksa ds vuqlkj Hkkjr esa Li"V HkkSxksfyd
fofo/krk ikbZ tkrh gSA ;gk¡ ,d vksj yEcs&pkSM+s likV eSnkuksa esa 
xaxk ds {ks= vkrs gSa rks nwljh vksj 'khr izns’kksa esa fgeky; {ks=A 
fgeky; ds {ks= esa vf/kd Å¡pkbZ okys fgekPNkfnr {ks= gS] tks o"kZ 
Hkj fge ls <ds jgrs gSaA

fgeky; dh rjkbZ ds {ks= vleryh; gSaA nf{k.k esa iBkj 
gSA leqnzrVh; {ks= Hkh cgqr foLr`r {ks= gSA fo"ke ifjfLFkfr ds 
'kq"d rFkk de o"kkZ okys m".k jsfxLrku Hkkjr ds mÙkj&if’pe esa 
fLFkr gS rFkk 'khr 'kq"d e:LFkyh; izns’k flfDde rFkk yn~nk[k 
esa gSA ;gk¡ o"kkZ ou Hkh gSA vr% fo’o esa ikbZ tkus okyh yxHkx 
lHkh izdkj dh tyok;oh; rFkk HkkSxksfyd fofo/krk Hkkjr esa ikbZ 
tkrh gSA

mÙkj&iwoZ esa ?kus o"kkZ ou gSa rks mÙkj&if’pe esa 'kq"d  
i.kZikrh ou rFkk daVhyh >kkfM+;ksa dk foLrkj {ks= gSA

Hkkjr ,d o`gn~ vkoklh; fofo/krk dk {ks= gSA Åaps ioZr] 
igkfM+;ka] lery eSnku] iBkjh Hkkx] rjkbZ {ks= ,oa jsfxLrku 
LFkyh; ikni ,oa tUrq iztkfr;ksa dks mudh Hkkstu izkfIr ,oa 
lqj{kk ds vuqlkj vkokl iznku djrs gSaA blh izdkj unh&ukys] 

I- lkaLÑfrd fofo/krk (Cultural Diversity)

II- HkkSxksfyd fofo/krk (Geographical Diversity)

III- vkoklh; fofo/krk (Habitat Diversity)

rkykc] LoPN ,oa [kkjs ikuh okyh >hysa] leqnz  vkfn tyh; 
ouLifr;ksa ,oa tUrq iztkfr;ksa ds fy, vkokl iznku djrs gSaA

,d izxfr’khy ns’k gksus ds dkj.k ;gk¡ u dsoy cM+s esVªks 
'kgj gSa cfYd vHkh Hkh taxyksa esa jgus okys yksxksa ds ckgqY; ds 
{ks= Hkh gSA tgk¡ ,d vksj ;gka 'kgjh lH;rk rsth ls c<+ jgh gS] 
cM+h&cM+h xxupqEch bekjrsa gS ogha xzkeh.k {ks=ksa esa ;gk¡ ds 
fuoklh >ksaifM+;ksa esa Hkh jgrs gSaA tgk¡ ns’k esa vksVkseksckby vkSj 
esVªks jsy Hkh gS] ogha ij cSyxkM+h rFkk nqxZe {ks=ksa esa ?kksM+k] VV~Vw] 
vkfn dks lokjh ds dke esa fy;k tkrk gSA tgk¡ ,d vksj xzke 
izseh yksx Hkh gSa] ogha nwljh vksj 'kgjhdj.k Hkh vR;f/kd rsth ls 
gks jgk gSA

blh rjg Hkkjr izk.kh] ikni] ekuo] vkoklksa dh n`f"V ls 
fofo/krk lEiUu ns’k gSA

IV- tyok;oh; fofo/krk (Climatic Diversity)

lEiw.kZ fo’o esa ik;h tkus okyh yxHkx lHkh izdkj dh 
tyok;oh; ifjfLFkfr;ka Hkkjr esa feyrh gSA tyok;oh; 
ifjfLFkfr;ksa ds eq[; ?kVd gSa& rkieku o o"kkZA Hkkjr esa U;wu 
rkieku okys 'khr izns’kksa esa fgeky; {ks= gS tgka vusd 
fgekPNkfnr ioZr pksfV;ka gS rks mPprki {ks=ksa esa jktLFkku dk 
m".k jsfxLrku lfEefyr gSA o"kkZ ds vk/kkj ij Hkkjr dks pkj 
tyok;oh; izns’kksa esa foHkDr fd;k tk ldrk gS&

1- e#{ks= (Arid Zone): iatkc dk nf{k.k&if’peh Hkkx] 
if’peh jktLFkku] mÙkj&if’peh xqtjkr rFkk nf{k.k fla/k ds 
eSnku feydj fo’kky e#LFkyh; o v/kZe#LFkyh; {ks= dk 
fuekZ.k djrs gSaA ;gka o"kZ esa 50 ls-eh- ls Hkh de o"kkZ gksrh gSA 
;gka daVhys ou o >kfM+;ka feyrh gSaA

2- 'kq"d {ks= (Dry Zone): bl {ks= esa o"kZ esa 50&100 ls-eh- 
rd o"kkZ gksrh gSA blds vUrxZr if’peh mÙkj izns’k] iatkc ds 
dqN Hkkx] fnYyh] xqqtjkr] if'peh jktLFkku] if’peh e/; 
izns’k] egkjk"Vª] dukZVd rFkk nf{k.k vkU/kz izns’k vkrs gSaA ;gka 
'kq"d i.kZikrh ou rFkk daVhys >kM+ (Thorny Shrubs) dh 
cgqyrk gSA

3- e/;orhZ {ks= (Intermediate Zone): ;g 100 ls 200 ls-
eh- rd okf"kZd o"kkZ dk {ks= gSA blessa pSUubZ] mÙkj izns’k] iwohZ 
e/; izns’k] fgekpy izns’k] tEew rFkk iatkc lfEefyr gSA ;gk¡ 
eq[;r;k i.kZikrh ou ik;s tkrs gSaA

 4-ue {ks= (Wet Zone): ;g 200 ls-eh- ls vf/kd okf"kZd 
o"kkZ dk {ks= gS ftlesa dsjy] dukZVd] eqEcbZ ds if’peh rVorhZ 
{ks=] caxky] fcgkj] vklke] es?kky;] mM+hlk] mÙkj izns’k ds 
rjkbZ {ks= rFkk e/; izns’k ds dqN Hkkx lfEefyr gSaA bu {ks=ksa esa 
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m".k vknzZ lnkcgkj ou rFkk m".k ue i.kZikrh ouksa dh cgqyrk 
gSA

V- [kkuiku dh fofo/krk & Hkkjr ns’k esa [kkuiku dh 
fofo/krk ikbZ tkrh gSA ;gk¡ iw.kZ ek¡lkgkjh ,oa 'kkdkgkjh yksx 
jgrs gSaA ewaxQyh  dh xqtjkr esa vPNh iSnkokj gksrh gSA ;gk¡ 
ij ewaxQyh ds O;atu rS;kj fd;s tkrs gSaA nf{k.k esa ukfj;y o 
dsys cgqrk;r ls gksus ls ogk¡ ij ukfj;y ds mRikn cuk;s tkrs 
gSa rFkk Hkkstu ,oa O;atu ukfj;y ds rsy esa gh idk;s tkrs gSaA 
iatkc esa 'kkd vkfn ij fuHkZjrk vf/kd gS rks  d’ehj esa Qyksa 
dh izpqjrk gSA rVorhZ; {ks=ksa esa dktw vkfn dh vf/kd iSnkokj 
gksrh gS rks xeZ izns’kksa esa elkys tSls byk;ph] dkyh fepZ vkfn 
cgqrk;r esa iz;ksx fd;s tkrs gSaA elkyksa ds fy, Hkkjr fo’o 
izfl) jgk gSA izkphu lH;rk esa Hkh feJ rFkk vjc ds ns’kksa esa 
elkyksa dk Hkkjr ls fu;kZr gksrk FkkA

VI- tSofofo/krk (Biodiversity): Hkkjr ,f’k;k ds pkj 
o`gn~ fofo/krk okys ns’kksa esa ls ,d gSA bldh ;g igpku eq[; 
:i ls pkj vfr egRoiw.kZ tSo fofo/krk ds laosnu’khy {ks=ksa 
(Hot Spots) ds dkj.k gSA igyk laosnu’khy {ks= gS fgeky;] 
ftlds vUrxZr mÙkj&iwoZ dk igkM+h Hkkx vkrk gSA nwljk 
laosnu’khy {ks= gS nf{k.k&if’pe rd QSyk if’peh ?kkVA 
v.Meku fudksckj }hi lewg rFkk mÙkj&iwohZ {ks= dks dqN le; 
iwoZ gh gkWV&LiksV~l esa 'kkfey fd;k x;k gSA Hkkjr esas vfr 'khr 
izns’k] vfr xeZ izns’k] letyok;oh; izns’k] 'khrks".k izns’k 
vkfn ;gka ds fHkUu&fHkUu ikni lewgksa ,oa ouksa ds forj.k dks 
fu/kkZfjr djrs gSaA tUrq txr vius Hkkstu ,oa vkokl ds fy, 
ikni txr ij fuHkZj gSA vr% o`gn~ ikni fofo/krk ds 
lkFk&lkFk Hkkjr ,d o`gn~ tUrq fofo/krk dk Hkh ns’k gSA

fgeky;&ikj ds {ks= esa fojy ouLifr gksus ds ckotwn 
lalkj ds HksM+&cdfj;ksa ds lcls le`) leqnk; ;gka ik;s tkrs 
gSaA ;gka fge rsanq, ¼iSUFksjk vufl;k½ vkSj dkyh xnZu okys 
lkjl ¼xzql ukbfxzdksfyl½ ik;s tkrs gSaA xzsV bafM;u cLVMZ 
¼vkjfM;ksfVl ukbfxzlsIl½ tks Hkkjr esa ik;k tkus okyk              
vR;f/kd ladVkiUu i{kh gS] xqtjkr tks foLr`r ?kkl ds eSnkuksa 
esa lEiUu gS] esa ik;k tkrk gSA

mÙkj&iwoZ Hkkjr ns’k dk lokZf/kd tSofofo/krk lEiUu {ks= 
gSA ;g fo’ks"k :i ls vkfdZM] ck¡l] QuZ] flVªl ¼larjk½] dsyk] 
vke rFkk twV ls le`) gSA

Hkkjr ewaxk pV~Vkuksa ¼dksjy jhQ½ ds ekeys esa Hkh le`) gSA 
Hkkjrh; leqnzksa esa eq[; ewaxk lajpuk,a eUukj dh [kkM+h] dPN dh 
[kkM+h] ikYd [kkM+h] v.Meku vkSj fudksckj }hi lewg rFkk 
y{k}hi esa ik;h tkrh gSaA esaxzkso o`{kksa ¼nynyh Hkwfe esa mx jgs½ 

,oa ewaxk pV~Vkuksa ¼dksjy jhQ½ dks cktkj dh ekax dks iwjk djus 
ds fy, lrr~ eNyh idM+us] vkl&ikl ds {ks=ksa esa 
Hkwfe&mi;ksx esa ifjorZu vkSj ty iznw"k.k bR;kfn ls [krjk gSA

i`Foh ij thoksa dh mRifÙk djksM+ksa o"kZ iwoZ gqbZA ml le; 
ogk¡ fHkUu&fHkUu ikfjfLFkfrd&ra=ksa dks fHkUu&fHkUu thoksa us 
viuk vkokl cuk;kA fdUrq fiNys dqN o"kksZa esa ekuo dh 
vR;f/kd izxfr ds dkj.k tarq rFkk ouLifr txr u"V gksus ls 
tSofofo/krk ds fy, [krjk mRiUu gks x;k gSA dbZ tho tkfr;k¡ 
foyqIr gks xbZ gS rFkk dbZ vU; tho tkfr;k¡ viuk vfLrRo 
cuk;s j[kus ds fy, la?k"kZ dj jgh gS ,oa foyqIr           
gksus ds dxkj ij igaqp x;h gSaA bUgsa ladVxzLr iztkfr;ka 
(Endangered Species) dgrs gSaA tUrq ,oa ouLifr 
tSofofoèkrk ds fouk’k ds ekuoh; dkj.k fuEu gSa&

I- vkoklksa dk fouk’k (Habitat Loss)

II- oU; thoksa dk f’kdkj (Poaching of Wildlife)

III- ekuo rFkk oU; thoksa esa la?k"kZ (Man-wildlife 

Conflicts)

ekuo tula[;k esa vR;f/kd o`f)] ekuo lH;rk esa vk;s 
ifjorZuksa ,oa rhoz vkfFkZd fodkl ds QyLo:i tUrq ,oa 
ouLifr;ksa ds izkÑfrd vkokl u"V gksus yxs gSaA izkÑfrd 
vkoklksa ds u"V gksus ls dbZ iztkfr;ka foyqIr gks pqdh gSa ,oa dbZ 
vU; viuk vfLrRo cuk;s  j[kus ds fy, la?k"kZ dj jgh gSaA 
izkÑfrd vkoklksa ds fouk’k ds ekuoh; dkj.k fuEufyf[kr gS 
¼fp= 5-4½ &

1- vR;f/kd i’kqpkj.k (Overgrazing)

2- 'kgjhdj.k (Urbanization)

3- vif’k"Vksa dk fu"iknu (Wastes Disposal)

4- cka/kksa dk fuekZ.k (Constructions of Dams)

5- Ñf"k foLrkj (Agricultural Extension)

6- ty lalk/kuksa dk nksgu (Exploitation of Water 

Resources)

7- vkS|ksxhdj.k (Industrialization)

8- [kuu (Mining)

9- ouksa dh vkx (Forest Fire)

10- ou fouk’k (Deforestation)

tSofofo/krk ,oa oU; tho ladV
(Biodiversity and Threats to Wildlife)

I- vkoklksa dk fouk’k (Habitat Loss)
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fp= la[;k 5-4 % tSofofo/krk ij ladV ds dkj.k

11- lqiks"k.khdj.k (Eutrophication)

mi;qZDr dkj.kksa esa ls 'kgjhdj.k] vkS|ksxhdj.k] [kuu] 
ou fouk’k] Ñf"k foLrkj ,oa ekuotfur ouksa dh vkx ds 
QyLo:i izkÑfrd ouksa dk ,d cM+k {ks= u"V gks pqdk gSA ou 
euq"; ds fy, vR;Ur mi;ksxh gSaA ouksa ls euq"; dks u dsoy 
bekjrh ydM+h cfYd [kk|kUu] tykus ds fy, ydM+h rFkk dbZ 
vU; cgqewY; lkefxz;k¡ izkIr gksrh gSA bl dkj.k og ouksa dk 
fouk’k dj jgk gSA fiNys dqN o"kksZa esa ouksa ds fouk’k ds dkj.k 
oU; thoksa ds le{k dbZ leL;k,a mRiUu gqbZ gSA ou gh tho 
tarqvksa ds vkokl LFky gSA de la[;k esa feyus okys tho 
oa’ko`f) djus esa i;kZIr l{ke ugha gSA ftlls muds foyqIr gksus 
dh lEHkkouk c<+ xbZ gSA

blh izdkj lqiks"k.khdj.k (Eutrophication) rFkk euq"; 
}kjk ty lalk/kuksa dk nksgu] cka/kksa dk fuekZ.k] ty L=ksrksa esa 
vif’k"Vksa dk vfu;af=r fu"iknu vkfn xfrfof/k;ksa us tyh; 
thoksa ds vkoklksa dk :i gh ifjofrZr dj fn;k gS] ftlds 
QyLo:i vusd tyh; ouLifr ,oa tUrq iztkfr;ka ;k rks 
foyqIr gks pqdh gS ;k foyqIr gksus dh dxkj ij gSA

oU; thoksa ls euq"; dks Qj] [kky] lhax] nk¡r vkfn 
cgqewY; lkexzh izkIr gksrh gSA bl dkj.k mudk f’kdkj fd;k 
tkrk gSA fdlh Hkh jk"Vª esa ogka dh ljdkj }kjk dqN {ks=ksa dks 

II- oU; thoksa dk f’kdkj (Poaching of Wildlife)

f’kdkj fu"ks/k LFky ?kksf"kr dj fn;k tkrk gSA bu {ks=ksa esa ;fn 
f’kdkj fd;k tkrk gS rks mls voS/k f’kdkj dh Js.kh eas j[kk tkrk 
gSA oU; thoksa ds voS/k f’kdkj rFkk O;kikj ds dkj.k muds 
foyqIr  gksus dk ladV mRiUu gks x;k gSA Hkkjr esa cgqr vf/kd 
la[;k esa ck?kksa dk f’kdkj fd;k x;k gS] ftlls fiNys 5 n’kdksa 
esa budh la[;k esa rsth ls deh vkbZ gSA blh izdkj vÝhdk esa 
gkFkh dk lokZf/kd f’kdkj gqvk gSA 1980 esa vÝhdk esa budh 
la[;k 1-3 fefy;u Fkh] 1990 esa bldh vk/kh jg xbZA  Hkkjr esa 
oU; thoksa ds laj{k.k ds fy;s 1972 esa oU; tho laj{k.k dkuwu 
ikfjr fd;k x;kA

vkbZ-;w-lh-,u- (IUCN) ds vuqlkj foxr~ 500 o"kksZa esa 75 
izfr’kr if{k;ksa ,oa Lru/kkfj;ksa ds foyqIr gksus dk dkj.k Lo;a 
euq"; gSA dsoy ekuo }kjk f’kdkj ls 42 izfr’kr if{k;ksa ,oa 33 
izfr’kr Lru/kkfj;ksa dh iztkfr;k¡ foyqIr gks pqdh gSA

c<+rh gqbZ tula[;k ds dkj.k euq"; rFkk oU; thoksa esa 
vkokl rFkk Hkkstu ds fy, izfrLi/kkZ gksus yxh gSA euq"; vius 
vkokl] dkj[kkuksa rFkk Ñf"k {ks=ksa ds fodkl ds fy, ouksa dk 
fouk’k djrk gSA bl dkj.k oU; thoksa dks vius izkÑfrd 
vkoklksa ls ckgj fudyuk iM+rk gSA tgk¡ euq"; }kjk mUgsa ekj 
fn;k tkrk gSA

III- ekuo rFkk oU; thoksa esa la?k"kZ
   (Man-wildlife Conflicts)
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euq"; }kjk Hkkstu izkfIr gsrq fd;s x;s f’kdkj ds QyLo:i 
ekalkgkjh oU; thoksa ds f’kdkj ¼Hkkstu½ lekIr gks jgs gSaA 
QyLo:i i;kZIr Hkkstu dh deh ls vusd oU; thoksa dh vdky 
e`R;q gks tkrh gSA

tSfod iztkfr;ksa dh mRifÙk ,oa foyqIr gksuk ,d ?kVuk gS] 
fdUrq ekuo dk c<+rh xfrfof/k;ksa ls vusd iztkfr;ksa ds 
vlkef;d foyqIr gksus dk [krjk c<+ x;k gSA ladVk/khu n`f"V 
ls tSfod iztkfr;ksa dks pkj Jsf.k;ksa esa foHkDr fd;k tk ldrk 
gS&

(i) ladVxzLr iztkfr;k¡ (Endangered Species): ,slh 
iztkfr;k¡ ftuds lnL;ksa dh la[;k xEHkhj :i ls de gks x;h gS 
rFkk os foyqIr gksus dh dxkj ij gSaA

(ii) foyqIrizk;% iztkfr;k¡ (Threatened Species): ,slh 
iztkfr;k¡ ftuds lnL;ksa dh la[;k de gksus dh lEHkkouk gSA

(iii) lqHks| iztkfr;k¡ (Vulnerable Species): ,slh 
iztkfr;k¡ ftudk fudV Hkfo"; esa ladVxzLr iztkfr;ksa dh Js.kh 
esa pys tkus dh lEHkkouk gSA

(iv) nqyZHk iztkfr;k¡ (Rare Species): os iztkfr;k¡ ftudh 
dqy la[;k cgqr de gks ;k NksVs {ks=ksa esa gh lhfer gksaA 

izÑfr dk izR;sd tho fdlh u fdlh :i esa ikfjfLFkfrd 
lUrqyu cuk;s j[kus esa lg;ksx djrk gSA vr% fdlh Hkh ,d 
iztkfr dk Hkh vkdfLed :i ls foyqIr gks tkuk izkÑfrd 
lUrqyu ds fy, ,d [krjk cu ldrk gSA vr% gekjs osnksa esa Hkh 
^i;kZoj.k iw.kZrk* (Environmental Totality) dh ckr dgh x;h 
gSA

foxr yxHkx nks n’kdksa esa MCY;w- vkj- vkbZ- (World 

Resource Institute, WRI)] vkbZ-;w-lh-,u- (International 

Union for Conservation of Nature and Natural Resources, 

IUCN) rFkk fo’o cSad ds la;qDr rRoko/kku esa tSo fofo/krk ds 
laj{k.k gsrq ljkguh; iz;kl fd;s x;s gSaA

yqIr gks jgh tarq rFkk ikni tkfr;ksa dks lajf{kr djus ds 
fy, eq[; :i ls nks rjhds mi;ksx esa fy;s tkrs gSaA ;s fuEu gS&

I. LoLFkkus laj{k.k (In-situ Conservation) 

LoLFkkus laj{k.k dks vf/kd egÙo fn;k tkrk gSA bl izdkj 
ds laj{k.k ds vUrxZr ikniksa o tarqvksa dks muds izkÑfrd 
vkokl esa lajf{kr fd;k tkrk gSA bl dkj.k mudk fodkl 
mRre rjhds ls gksrk gSA bu {ks=ksa dks ljdkj }kjk lqjf{kr {ks= 
?kksf"kr fd;k x;k gSA izkÑfrd fjtoZ] jk"Vªh; m|ku] vH;kj.k 

tSofofo/krk laj{k.k (Conservation of Biodiversity)

vkfn ikS/kksa rFkk tarqvksa ds izkÑfrd vkoklksa ds laj{k.k ds 
mnkgj.k gSA

 ;s izkÑfrd ,oa 
,sfrgkfld egÙo dh oLrqvksa] izkÑfrd n`’;ksa rFkk oU; thoksa  
dh laj{k.k LFkyh gSaA Hkkjr esa loZizFke 1936 esa gSyh jk"Vªh; 
m|ku dh LFkkiuk dh xbZA orZeku esa bls fte dkscsZV jk"Vªh; 
m|ku dgk tkrk gSA jk"Vªh; m|ku esa nks {ks= gksrs gS& vk?kkr 
lg {ks= rFkk vkarfjd {ks=A vk?kkr lg {ks= esa tSfod gLr{ksi 
gks ldrk gS tcfd vkarfjd {ks= esa tSfod gLr{ksi izfrcaf/kr 
gksrk gSA Hkkjr esa jk"Vªh; m|kuksa dh dqy la[;k 87 gSA Hkkjr ds 
izeq[k jk"Vªh; m|ku fuEu gSa&

jktLFkku & 1- j.kFkEHkkSj jk"Vªh; m|ku

2- dsoyknso jk"Vªh; m|ku

vle & 1- dkthjaxk jk"Vªh; m|ku

fcgkj & 1- gtkjhckx jk"Vªh; m|ku

2- csryk jk"Vªh; m|ku

xqtjkr & 1- fxj jk"Vªh; m|ku

2- osykokMkj jk"Vªh; m|ku

e/; izns’k & 1- lat; xk¡/kh jk"Vªh; m|ku

2- dkUgk jk"Vªh; m|ku

3- f’koiqjh jk"Vªh; m|ku

4- cka/kox<+ jk"Vªh; m|ku

5- lriqM+k jk"Vªh; m|ku

mÙkj izns’k & 1- fte dkscsZV jk"Vªh; m|ku

2- nw/kok jk"Vªh; m|ku

mM+hlk & 1- flEiyhiky jk"Vªh; m|ku

egkjk"Vª & 1- Vkjksck jk"Vªh; m|ku

dukZVd & 1- ckanhiqj jk"Vªh; m|ku

2- ukxjgksy jk"Vªh; m|ku

flfDde & 1- daputaxk jk"Vªh; m|ku

 jk"Vªh; m|kuksa ls vyx ;gk¡ 
dsoy oU; thoksa dk laj{k.k fd;k tkrk gSA orZeku esa Hkkjr esa 
485 vH;kj.k gSaA Hkkjr esa lokZf/kd vH;kj.k {ks=
e/;izns’k esa gSA Hkkjr ds izeq[k vH;kj.k fuEu gS&

jktLFkku & 1- lfjLdk vH;kj.k

2- njkZ vH;kj.k

1- jk"Vªh; m|ku (National Parks):

2- vH;kj.k (Sancturies):
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fp= 5-5 % ,d LFkyh; tSoeaMy vkjf{kr {ks=

3- jkex<+ fo"k/kkjh vH;kj.k

4- rky Nkij vH;kj.k

5- jk"Vªh; e#m|ku vH;kj.k

6- ekm.V vkcw vH;kj.k

7- dqEHkyx<+ vH;kj.k

8- lhrkekrk vH;kj.k

9- ou fogkj vH;kj.k

10- 'ksjx<+ vH;kj.k

11- t;leUn vH;kj.k

12- ukgjx<+ vH;kj.k

13- lokbZeku flag vH;kj.k

14- tokgj lkxj vH;kj.k

15- VkMx<+ jkoyh vH;kj.k

16- HkSaljksM+x<+ vH;kj.k

17- dsyknsoh vH;kj.k

18- cLlh vH;kj.k

19- teok jkex<+ vH;kj.k

20- jk"Vªh; pEcy ?kfM+;ky vH;kj.k

21- ca/kckjsBk vH;kj.k

22- Qqyokjh dh uky vH;kj.k

23- lTtux<+ vH;kj.k

blesa lhrkekrk vH;kj.k mM+u fxygjh ds laj{k.k 
gsrq izfl) gSA

rfeyukMq & 1- eqMqeykbZ vH;kj.k

2- eq.MuFkqjkbZ vH;kj.k

3- osnkUFkxy vH;kj.k

mÙkj izns’k & 1- uank nsoh vH;kj.k

vle & 1-    lksuS&:ik oU;tho vH;kj.k

dukZVd & 1- ckanhiqj vH;kj.k

iatkc & 1- vcksgj vH;kj.k

3- tSoe.My vkjf{kr {ks= (Biosphere Reserves): ̂ ekuo 
,oa tSoe.My dk;ZØe* (Man and Biosphere Programme, 

MAB) ds vUrxZr ;wusLdks (UNESCO) }kjk o"kZ 1971 esa 
lEiw.kZ fo’o esa ck;ksLQh;j fjtoZ usVodZ izksxzke dh LFkkiuk dh 

x;hA jkekMs (Ramade, 1984) ds vuqlkj ^^izkÑfrd vFkok 
ekuo }kjk ifjofrZr os {ks= tks ikfjfLFkfrd ra=ksa dh lqj{kk gsrq 
fu/kkZfjr gksa ,oa tgka oSKkfud 'kks/k gsrq ikfjfLFkfrd lk{;ksa dh 
lqj{kk dh tk lds] tSoe.My vkjf{kr {ks= (Biosphere 

Reserve) dgykrs gSaA**

ck;ksLQh;j fjtoZ dk eq[; mn~ns’; tSofofo/krk laj{k.k 
ds lkFk&lkFk ,sls lqjf{kr {ks= dh LFkkiuk djuk gS tgka 
ikfjfLFkfrdh ,oa i;kZoj.kh; tho foKku ds vk/kkjHkwr ,oa 
fof’k"V 'kks/k dk;Z fd;s tk ldsaA 

tSoeaMy vkjf{kr {ks= esa fuEu {ks= gksrs gSa& ¼d½ dksj {ks= 
(Core Zone) ;s iw.kZr;k lqjf{kr gS rFkk ekuo xfrfof/k;ksa }kjk 
de ls de ckf/kr izkÑfrd {ks= gSaA ;g dkuwuh rkSj ij lajf{kr 
,slk ikfjra= gS ftlesa fdlh fo’ks"k mn~ns’; ds fy,] vuqefr dks 
NksM+dj izos’k dh vuqefr ugha gSA oSKkfud vUos"k.k ds fy, 
fouk’kdkjh uewuk fu"ks/k gSA ¼[k½ cQj {ks= (Buffer zone) ls 
dksj {ks= ds pkjksa rjQ dk {ks= gS ¼x½ laØe.k {ks= (Transition 

zone) tSoe.My vkjf{kr {ks= dk lcls ckgjh Hkkx gS] {ks= 
izca/ku ,oa LFkkuh; yksxksa ds e/; lfØ; lg;ksx dk ,slk {ks= gS] 
ftlesa cfLr;ka] Qly mxkuk] okfudh] euksjatu tSlh 
xfrfof/k;ka ,oa vU; vkfFkZd fØ;kdyki laj{k.k ds mn~ns’;ksa ds 
lkFk lkeatL; cukrs gq, lEiUu fd, tkrs gSaA  ¼fp= 5-5½ vkt 
rd 107 ns’kksa esa 533 tSoe.My vkjf{kr {ks= LFkkfir gks pqds gSaA

Hkkjr esa tSoe.My vkjf{kr {ks= uanknsoh] ekul] lqUnjcu] 
uhyfxjh] eUukj dh [ksM+h vkfn ¼fp= 5-6½ gSA

tSoeaMy vkjf{kr {ks= ds eq[; dk;Z fuEukafdr gSa %

laj{k.k% izfrfuf/k;ksa ,oa Hkwn`’;ksa ds lkFk&lkFk fofHkUu 
izdkj ds ikfjra=ksa ,oa muesa ik;h tkus okyh lHkh iztkfr;ksa ,oa 
vuqoaf’kd lalk/kuksa dk nh?kZdkyhu laj{k.kA

fodkl% ikjEifjd lalk/kuksa ds mi;ksx dks izksRlkgu nsuk 
rFkk lkaLÑfrd] lkekftd ,oa ikfjfLFkfrdh; :i ls lrr~ 
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    fp= 5-6 % Hkkjr ds tSoeaMy vkjf{kr {ks=

iks"k.kh; vkfFkZd fodkl dks c<+kok nsukA

oSKkfud vuqla/kku] fuxjkuh ,oa f’k{kk% laj{k.k vuqla/kku 
fuxjkuh] LFkkuh;] jk"Vªh; ,oa oSf’od i;kZoj.kh; rFkk laj{k.k ds 
eqn~nksa ls lEcfU/kr f’k{kk ,oa lwpuk ds vknku&iznku dks lgkjk 
nsukA

çtkfr mUeq[k ifj;kstuk,sa% dqN iztkfr;ksa dh Bksl ,oa 
fo’ks"k :i ls funsZf’kr iz;klksa dh vko’;drk ds rkSj ij igpku 
dh xbZ gSA izkstsDV Vkbxj] izkstsDV ,fyQsUV ,oa izkstsDV 
ØksdksMkby buds okl LFkku ds laj{k.k ds ek/;e ls ,dy 
iztkfr;ksa ij /;ku dsfUnzr djus ds mnkgj.k gSaA

tuojh 1995 rd fo’o ds 82 ns’kksa esa 324 ck;ksLQh;j 
fjtoZ dh LFkkiuk dh x;hA Hkkjr esa 2001 rd 13 ck;ksLQh;j 
fjtoZ LFkkfir gq, tks 55]550 oxZ fd-eh- {ks=Qy esa QSys gq, gSaA 
Hkkjr dk igyk tSo e.My vkjf{kr {ks= uhyfxfj ck;ksLQh;j 
fjtoZ (Nilgiri Biosphere Reserve) gS] tks 1986 esa if’peh 
?kkV rV (Western Ghats) ij LFkkfir gqvkA ;g 5520 fd-eh- 
{ks= esa QSyk gqvk gSA jktLFkku ds Fkkj jsfxLrku dks Hkh tSo eaMy 
vkjf{kr {ks= ?kksf"kr fd;k x;k gSA

II.  mRLFkkus laj{k.k (Ex-situ Conservation)

1- ouLifr m|ku (Botanical Gardens):

2- tUrq m|ku (Zoological Parks):

bl fof/k esa tUrqvksa ,oa ikniksa dks muds izkÑfrd vkokl 
ls ckgj lajf{kr fd;k tkrk gSA ikniksa ;k tUrqvksa dks ,sls 
vkoklksa (Habitats) esa tgka ls os foyqIr gks pqds gksa] iqu%LFkkfir 
djuk Hkh laj{k.k dh blh Js.kh esa vkrk gSA

bl fof/k esa laj{k.k gsrq fuEufyf[kr {ks=@ rjhds dke esa 
yk;s tkrs gSa&

1- ouLifr m|ku (Botanical Gardens)

2- tUrq m|ku (Zoological Parks)

3- ,Dosfj;k (Aquaria)

4- thu cSad (Gene Banks)

5- Mh-,u-,- izkS|ksfxdh (DNA Technology)

6- mÙkd lao/kZu (Tissue Cultrue)

 ikniksa dh 
ewyHkwr oSKkfud lwpukvksa] muds rqyukRed v/;;u] muds 
'kjhj jlk;uksa] lkSUn;Z cks/k] fof’k"V okuLifrd xq.kksa vkfn ds 
v/;;u ds fy, ouLifr m|kuksa dh mi;ksfxrk gSA

o"kZ 1980 esa IUCN us  WWF (World Wildlife Fund) ds 
lkFk feydj ^ouLifr m|ku laj{k.k ;qfDr* (Botanical 

Garden Conservation Strategy) dk izdk’ku fd;k ftlesa 
ikni vkuqokaf’kdh lalk/kuksa (Plant Genetic Resources) ds 
laj{k.k esa ouLifr m|kuksa ds ;ksxnku dks izfrikfnr fd;k x;kA 
lEiw.kZ fo’o esa fLFkr yxHkx 1500 ouLifr m|kuksa esa ikS/kksa dh 
3500 iztkfr;ka fo|eku gSa] tks fo’o ouLifr txr dh 15 
izfr’kr ls Hkh vf/kd gSA

Hkkjr esa izeq[k :i ls fuEu ouLifr m|ku gSa&

¼v½ bf.M;u cksVsfud xkMZu] dksydkrk

¼c½ us’kuy cksVsfud xkMZu] y[kuÅ

¼l½ yky ckx m|ku] cSaxyksj

¼n½ dEiuh m|ku] elwjh

¼;½ ykW;M cksVsfud xkMZu] nkftZfyax

ouLifr m|kuksa dk mi;ksx laj{k.k ds vfrfjDr oSKkfud 
lwpukvksa] 'kks/k] fof’k"V okuLifrd xq.kksa ds v/;;u gsrq Hkh fd;k 
tkrk gSA

 iwjs fo’o esa yxHkx 
5]00]000 Lru/kkjh] i{kh] ljhl`i o mHk;pj oxZ ds izkf.k;ksa dk 
laj{k.k tUrq m|kuksa esa gksrk gSA laj{k.k ds vfrfjDr bl fof/k ls 
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'kks/k dk;ksZa ,oa tUrq lqj{kk gsrq tu&psruk dks c<+kok feyrk gSA

 ,Dosfj;k dk mi;ksx eq[; :i ls 
[krjs ds fcUnq ij fLFkr ;k foyqIr gksus okyh LoPN tyh; 
iztkfr;ksa ds laj{k.k gsrq fd;k tkrk gSA bldk mi;ksx eNfy;ksa 
ds v/;;u gsrq Hkh fd;k tkrk gSA

 thu cSad os LFkku gS tgk¡ 
ikS/kksa ds tuunzO; dks lajf{kr ,oa vadqj.k{ke voLFkk esa j[kk 
tkrk gSA tuunzO; dks lajf{kr j[kus dk lcls vklku rjhdk] 
chtksa dks mudh mi;qDr voLFkk esa j[kuk gSA chtksa ds vfrfjDr 
Qy] ijkx] chtk.kq] v.M vkfn dks Hkh lajf{kr j[kk tkrk gSA 
Hkkjr esa jk"Vªh; ikni vkuqokaf’kd lalk/ku C;wjks (National 

Bureau of Plant Genetic Resources, NBPGR, New Delhi) 
esa nqyZHk rFkk foyqIr ikniksa ds tuunzO;ksa dks lajf{kr fd;k x;k 
gSA jk"Vªh; ikni vkuqokaf’kd lalk/ku C;wjks ds {ks=h; dsUnz 
vkdksyk] tks/kiqj f’keyk] f=iqjk rFkk Hkqokyh esa gSA 

thu cSad esa ouLifr;ksa ds cht o 'kkdh; nksuksa Hkkxksa dks 
lajf{kr fd;k tkrk gSA 'kq"d chtksa dks de rki o fuokZr esa 
lqjf{kr j[krs gSaA dqN iztkfr;ksa ds thfor fgLls dks 130 fMxzh 
lsUVhxzsM ls uhps rki ij lSadM+ksa lky rd thfor j[kk tk 
ldrk gSA bu lqjf{kr tuunzO;ksa ls u flQZ [krjs ds fcUnq ij 
igqap pqdh iztkfr;ksa dk laj{k.k gksrk gS] cfYd bldk iz;ksx 
oSKkfudksa }kjk vf/kd mi;ksxh mi&iztkfr;ksa dks fodflr djus 
ds fy, Hkh fd;k tkrk gSA

 blds 
vUrxZr fdlh tUrq ;k ouLifr dksf’kdk ds lEiw.kZ Mh-,u-,- ;k 
mlds dqN fgLls dks lajf{kr fd;k tkrk gSA lajf{kr Mh-,u-,- 
ls mi;qDr thu dk pquko dj ,sfPNd vkuqokaf’kd xq.kksa okys 
izk.kh ;k ouLifr dk fodflr fd;k tk ldrk gSA ;s iz;ksx 
lw{ethoksa (Microorganisms) tSls  cSDVhfj;k] ;hLV vkfn ds 
lkFk vf/kd lQy fl) gq, gSaA

 ,sls iknikas] ftuesa 
cht u curs gksa ¼tSls xUuk½ cht de ;k vuqi;qDr  gksa ;k cht 
tfur larkusa (Progeny) ifjorZu’khy gksa] ds laj{k.k gsrq Ård 
lao/kZu rduhdh (Tissue Cultrue Technique) ,d mi;qDr 
fof/k gSA ,sls ikniksa ds ruksa ds o`f) ;qDr Åijh Hkkx (Growing 

Tips) dks lajf{kr fd;k tkrk gS] ftlls vko’;drkuqlkj iwjs 
ikS/ks dks iqu% fodflr fd;k tk ldrk gSA nqyZHk tUrqvksa dh 
tuu dksf’kdkvksa ;k Hkwz.k Ård ;k iwjs Hkwz.k dks Hkh vR;f/kd  
U;wu rki ¼–196°C rjy ukbVªkstu½ ij lqjf{kr 
(Cryopreservation) j[kk tk ldrk gS o iqu% lao/kZu fof/k ds 
}kjk iw.kZ izk.kh dks fodflr fd;k tk ldrk gSA

3- ,Dosfj;k (Aquaria):

4- thu cSad (Gene Banks):

5- Mh-,u-,- izkS|ksfxdh (DNA Technology):

6- ÅÙkd lao/kZu (Tissue Cultrue):

fpidks vkUnksyu (Chipko Movement)

fpidks vkUnksyu ds mís'; 

(Objectives of Chipko Movement)

bl vkUnksyu dh 'kq:vkr lu~ 1731 esa tks/kiqj ls 25 fd-
eh- dh nwjh ij fLFkr [kstM+yh xzke dh fo'uksbZ efgyk ve`rk 
nsoh }kjk dh xbZA ;g vkUnksyu o`{k dkVus dh jktkKk ds fojks/k 
esa çnf'kZr fd;k x;k FkkA fo'uksbZ lekt ds mUrhl ¼chl $ uks½ 
/keZ fl)kUrksa esa ls ,d ds vuqlkj [kstM+h (Prosopis cinereria) 

mudk /keZ o`{k gS] rFkk isM+ dkVuk /keZ ds fo:) le>k tkrk gSA 
vr% lSfudksa }kjk dkVs tk jgs [kstM+h ds o`{kksa dks cpkus ds fy, 
ve`rk nsoh ds usr`Ro esa fo'uksbZ lekt ds yksxksa us isM+ksa ls fpid 
dj fojks/k çnf'kZr fd;kA blds nkSjku Lo;a ve`rk nsoh] muds 
ifr jkeksth lfgr yxHkx 363 fo'uksb;ksa us vius çk.kksa dh 
vkgqfr nsdj [kstM+h ds o`{kksa dh j{kk dhA blls çHkkfor gksdj 
rRdkyhu jktk vthr flag dks jkT; esa [kstM+h ds o`{k dks dkVus 
ij çfrcaèk yxkuk iM+kA vkUnksyu esa 'kghn fo'uksb;ksa dh ;kn 
esa vkt Hkh [kstM+yh {ks= esa esyk vk;ksftr fd;k tkrk gSA

bl vkUnksyu ls çHkkfor gksdj ns'k ds fofHkUu jkT;ksa esa 
o`{k cpkus ,oa i;kZoj.k laj{k.k ds fy, dbZ vkUnksyu pyk, 
x,A tSls ckalokM+k {ks= esa ^^:a[k Hkkbyk**] dukZVd ^^vfIidks 
pkywofYy vkUnksyu** tEew d'ehj] fgekpy çns'k] mn;iqj esa 
vjkoyh  cpkvks] nkftZfyax {ks=ksa esa ,dy çtkfr o`{k jksi.k 
fojks/kA blh çdkj peksyh ftys ds eykjh ?kkVh esa ouksa dh 
uhykeh ds fojksèk esa p.Mh çlkn Hkê ds usr`Ro esa fd;k x;k 
la?k"kZ Hkh mYys[kuh; gSA [kstM+yh ds vkUnksyu dh rtZ ij gh 
Vsgjh x<+oky ds js.kh xkao esa 1974 esa xkSjknsoh ds usr`Ro esa dbZ 
efgykvksa us o`{kksa ls fpid dj ljdkjh Bsdsnkjksa] etnwjksa ls 
la?k"kZ fd;kA vxyh ?kVuk Vsgjh x<+oky ds vMok.kh xkao dh 
gSA ;gk¡ vkUnksyudkjh efgykvksa ij iqfyl us xksyhckjh dh o 
dbZ vkUnksyudkfj;ksa dks tsy eas Mky fn;k x;kA ^fpidks 
vkUnksyu* dks igys lqUnjyky cgqxq.kk o ckn esa p.Mh çlkn 
Hkê ds lkFk la;qDr dq'ky usr`Ro çkIr gqvkA Qyr% dqN gh 
le; esa ;g vkUnksyu lEiw.kZ mÙkjk[k.M esa QSy x;kA bu lHkh 
ç;klksa ls ncko esa vkdj mÙkj çns'k ljdkj us ou laj{k.k ds 
i{k esa dbZ ldkjkRed çfrca/k yxk,A

bl vkUnksyu ds fuEu mís'; fu/kkZfjr fd;s x, gSa&

1- vkfFkZd LokoyEcu ds fy, o`{kksa ds O;kolkf;d dVko ij 
iw.kZ çfrcU/k yxkukA

2- ouksa dk losZ{k.k dj yksxksa dh U;wure vko';drkvksa ds 
vk/kkj ij muds vf/kdkjksa dk iquZfu/kkZj.k djukA
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3- catj Hkwfe dks gjk&Hkjk djus ds dke esa LFkkuh; yksxksa dh 
Hkkxhnkjh rFkk o`{k [ksrh dks çksRlkgu nsukA

4- Bsdsnkjh çFkk lekIr dj ou xfrfof/k;ksa ds fy, xzkeh.k 
lfefr;k¡ xfBr djokukA

5- ouk/kkfjr dqVhj m|ksxksa dh LFkkiuk djuk vkSj blds fy, 
dPpk eky] vFkZ rFkk rduhd miyC/k djokukA

6- LFkkuh; ikfjfLFkfrdh vkSj vko';drkvksa ij vk/kkfjr 
çtkfr;ksa dk lao/kZu djokukA

7- o`{kkjksi.kA

bu mís';ksa ds vykok 1977 esa vkUnksyudkjh efgykvksa us 
,d ukjk fn;k &

^^D;k gS taxy ds midkj] ikuh] feêh vksj c;kj
ikuh] feêh vkSj c;kj] ftUnk jgus ds vk/kkjA** 

bl vkUnksyu us ?kks"k.kk dh fd ouksa dk eq[; mRikn 
bZekjrh dk"B ugha gksdj e`nk] ty vkSj vkWDlhtu gSA lkFk gh 
vkUnksyu dh n`f"V eas ouhdj.k ds fy, fuEu 5F dks /;ku esa 
j[kk tkrk gS&

(i) bZa/ku (Fuel) (ii) pkjk (Fodder)

(iii) [kkn (Fertilizer) (iv) Hkkstu (Food)

(v) js'kk (Fibre)   

 

    
1- i`Foh ij ikbZ tkus okyh thoksa dh fofo/krk tSofofoèkrk 

dgykrh gSA

2- ,d gh çtkfr esa feyus okys thuksa dh fofHkUurk 
vkuqoaf'kd fofo/krk dgykrh gSA

3- fdlh {ks= fo'ks"k esa feyus okyh çtkfr;ksa dh fofHkUurk 
iztkrh; fofo/krk dgykrh gSA

4- lef"V] leqnk; o budh vkilh dk;Zdykiksa dh tfVyrk 
o iks"kd rRoksa ds pØ.k vkfn dh fofHkUurk,a ikfjfLFkdh 
ra= fofo/krk dgykrh gSA

5- Hkkjr esa tSofofo/krk ds laosnu'khy {ks= if'peh ?kkV]  
bUMks cekZ v.Meku fudksckj }hi lewg ,oa mÙkj iwohZ Hkkx 
gSA

6- tSo fofo/krk ds ladVxzLr gksus ds dkj.k vkoklksa dk 
fouk'k] oU; thoksa dk f'kdkj ,oa ekuo o oU; thoksa esa 
la?k"kZ gSA

7- tc dksbZ dqy] tkfr ;k çtkfr lhfer {ks= esa gh forfjr 

egRoiw.kZ fcUnq

gksrh gS rks fo'ks"k{ks=h dgykrh gSA

8- ,slh tkfr;k¡ ftuds lnL;ksa dh la[;k xaHkhj :i ls de gks 
x;h gS rFkk os foyqIr gksus ds dxkj ij gks ladVxzLr 
tkfr;k¡ dgykrh gSaA

9- ,slh tkfr;k¡ ftudh dqy tula[;k cgqr de ;k NksVs {ks=ksa 
esa gh lhfer gks] nqyZHk çtkfr;k¡ dgykrh gSaA

10- fo'o ds ladVkiUu tho&tUrq ,oa ikS/kksa dh lwph yky 
vkadM+ksa dh iqLrd esa çdkf'kr dh x;h gSA

11- tc ikni o tUrqvksa dks muds çkÑfrd vkokl esa gh 
lajf{kr fd;k tkrk gS rks bls LoLFkkus laj{k.k dgrs gSaA

12- foÜo dk igyk jk"Vªh; m|ku ;yksLVksu jk"Vªh; m|ku 
vesfjdk 1872 esa ?kksf"kr fd;k x;k tcfd Hkkjr esa gsyh ;k 
fte dkWcsZV jk"Vªh; m|ku çFke jk"Vªh; m|ku ?kksf"kr fd;k 
x;kA

13- fdlh tkfr fof'k"V ds laj{k.k gsrq ?kksf"kr {ks= oU; tho 
vH;kj.k dgykrk gSA tgk¡ ij oU; thoksa dks idM+us] ekjus 
o f'kdkj djus tSlh xfrfof/k;k¡ fu"ks/k gksrh gSaA

14- jk"Vªh; m|kuksa dk mís'; fdlh fo'ks"k oU; tUrq] ikniksa] 
,sfrgkfld oLrqvksa o çkÑfrd n`';ksa dks muds çkÑfrd 
vkoklksa esa lajf{kr djuk gSA

15- ck?kksa dks vkjf{kr djus ds fy, Hkkjr esa Vkbxj çkstsDV dh 
LFkkiuk dh xbZA jktLFkku esa çFke Vkbxj fjtoZ lfjLdk 
esa LFkkfir fd;k x;k FkkA

16- ekuo o tSoe.My dk;ZØe ds rgr çkÑfrd ;k ekuo 
fufeZr {ks=ksa dks ikfjfLFkfrd&ra=ksa dh lqj{kk gsrq fu/kkZfjr 
fd;s x;s mUgsa tSo e.My vkjf{kr {ks= dgrs gSaA

17- ikni ;k tUrqvksa dks muds çkÑfrd vkoklksa ls ckgj 
lajf{kr djuk ckáLFkkus laj{k.k dgykrk gSA

18- ckáLFkkus laj{k.k esa tUrq m|kuksa esa tUrqvksa] okuLifrd 
m|kuksa esa ouLifr;ksa ,oa ,Dosfj;k eas nqyZHk ,oa foyqIr gksus 
okyh eNfy;ksa dk laj{k.k fd;k tkrk gSA

19- thu cSad og LFkku gS tgk¡ mu ikS/kksa ds tuuæO;ksa ¼cht] 
ijkxd.k o chtk.kq½ dks lajf{kr fd;k tkrk gSA

20- Hkkjr esa jk"Vªh; ikni vkuqoaf'kd lalk/ku C;wjks] ubZ fnYyh 
esa nqyZHk ;k foyqIr çk; ikniksa ds tuu æO;ksa dks lajf{kr 
fd;k x;k gSA

21- jktLFkku esa NBPGR ds {ks=h; dsUæ tks/kiqj esa fLFkr gSA 
Hkkjr esa blds dqy 5 {ks=h; dsUæ f'keyk] f=iqjk] vkdksyk] 
Hkqokyh ,oa tks/kiqj esa gSA

22- [kstM+yh xkao esa isM+ksa dks cpkus ds fy, fo'uksbZ lekt ds 
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yksxksa o mŸkjk[k.M ds yksxksa us isM+ksa ls fpid dj fojks/k 
çnf'kZr fd;k blfy, budks ^fpidks vkUnksyu* dgk 
x;kA

23- fpidks vkUnksyu dh n`f"V esa ouhdj.k ds fy, 5F bZa/ku 
(Fuel), pkjk (Fodder), [kkn (Fertilizer), Hkkstu (Food) 

,oa js'kk (Fibre) dks /;ku esa j[kk tkrk gSA

1- yky vkadM+ksa dh iqLrd fdlds fy, çfl) gS&

¼v½ foyqIr ikniksa ds fy,

¼c½ ladVxzLr ikniksa ds fy, 

¼l½ ladVxzLr ikniksa o çkf.k;ksa ds fy,

¼n½ ladVxzLr çkf.k;ksa ds fy,

2- ladVxzLr tkfr;ksa ds ckáLFkkus laj{k.k dh fof/k gS&

¼v½ tSoe.My fjtoZ ¼c½ oU;tho vH;kj.k

¼l½ jk"Vªh; m|ku ¼n½ fuEurkilaj{k.k

3- lhrkekrk  vH;kj.k fdl tho ds laj{k.k ds fy, çfl) 
gS&

¼v½ xksMkou ¼c½ vtxj

¼l½ mM+u fxygjh ¼n½ gaxqy

4- jktLFkku ds [kstM+yh xkao dh ohjkaxuk ftlus gjs [kstM+h 
ds o`{kksa dks cpkus ds fy, viuh ft+Unxh dqckZu dj nh&

¼v½ ve`rk nsoh ¼c½ xkSjk nsoh

¼l½ vfgY;k nsoh ¼n½ lqfe=k nsoh

5- 5 twu dks euk;k tkrk gS&

¼v½ foÜo tula[;k fnol

¼c½ foÜo LokLF; fnol 

¼l½ foÜo i;kZoj.k fnol

¼n½ foÜo ,M~l fnol

6- fpidks vkUnksyu fdlls lacaf/kr gS&

¼v½ ikni çtuu

¼c½ çkstsDV Vkbxj 

¼l½ çkÑfrd lalk/ku laj{k.k

¼n½ ikni ;k ou laj{k.k

7- jktLFkku dk jkT; o`{k gS&

¼v½ jksfgM+k ¼c½ [kstM+h

¼l½ lkxoku ¼n½ uhe

vH;klkFkZ iz'u
cgqp;ukRed ç'u (Multiple Choice Questions)

8- ckáLFkkus laj{k.k dh rduhdh ugha gS&

¼v½ ouLifr m|ku ¼c½ teZIykTe cSad

¼l½ jk"Vªh; m|ku ¼n½ ,Dosfj;e

9- jk"Vªh; ikni vkuqokaf’kd lalk/ku C;wjks (NBPGR) dgk¡ 
fLFkr gS&

¼v½ psUubZ ¼c½ ubZ fnYyh

¼l½ cEcbZ ¼n½ cSaxyksj

10- thoksa dk muds çkÑfrd vkoklksa ds ckgj laj{k.k 
dgykrk gS&

¼v½ ckáLFkkus ¼c½ LoLFkkus

¼l½ tuuæO; laj{k.k ¼n½ buesa ls dksbZ ugha

11- jktLFkku dh ladVxzLr tkfr;k¡ gSa&

¼v½ fpadkjk ¼c½ xksMkou

¼l½ dkyk fgj.k ¼n½ mijksä lHkh

12- ,slh tkfr;k¡ tks yqIr gksus ds dxkj ij gks] dgykrh gS&

¼v½ ladVxzLr ¼c½ foyqIr

¼l½ lqHks| ¼n½ nqyZHk

13- dkSulh ikni tkfr;ksa dk o.kZu yky vkadM+ksa dh iqLrd esa 
fd;k tkrk gS&

¼v½ lqUnj iq"ih; ¼c½ ladVxzLr

¼l½ vkS"kf/k;qä ¼n½ vkfFkZd egRo

14- Hkkjr esa çFke jk"Vªh; m|ku gS&

¼v½ fxj jk"Vªh; m|ku

¼c½ dkthjaxk jk"Vªh; m|ku 

¼l½ fte dkscsZV jk"Vªh; m|ku

¼n½ Mkphxke jk"Vªh; m|ku

15- fpidks vkUnksyu ds ç.ksrk gS&

¼v½ ckck vkeVs ¼c½ ykMyh nsoh

¼l½ xkSjk nsoh ¼n½ lqUnj yky cgqxq.kk

16- jktLFkku dk tSoe.My gS&

¼v½ ju vkWQ dPN ¼c½ lfjLdk

¼l½ j.kFkEHkkSj ¼n½ Fkkj jsfxLrku

17- tSoe.My gksrs gSa&

¼v½ tkfr fof'k"V ¼c½ vkoklh; fof'k"V

¼l½ ikfjra= fof'k"V ¼n½ mijksä lHkh

18- ,.Msfed ikS/ks gksrs gSa&

¼v½ loZO;kih ¼c½ ;qFkh

¼l½ vkdZfVd {ks=h ¼n½ lhfer {ks=h
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19- jktLFkku esa oU; tho laj{k.k djus okyk izeq[k leqnk; 
gS&

¼v½ Hkhy ¼c½ eh.kk

¼l½ fo'uksbZ ¼n½ xqtZj

20- Hkkjr esa oU; tho laj{k.k dkuwu dc ikfjr gqvk Fkk&

¼v½ 1970 ¼c½ 1972

¼l½ 1981 ¼n½ 1989

1- MCyw MCyw ,Q dk iwjk uke D;k gS\

2- LoLFkkus laj{k.k D;k gS\

3- fuEu rki laj{k.k fdls dgrs gSa\

4- ,u ch ih th vkj dk iwjk uke D;k gS\

5- tkfr;ksa ds foyqIr gksus ds çeq[k dkj.k D;k gS\

6- xkSjk nsoh us ou laj{k.k ij D;k dke fd;k\

7- fpidks vkUnksyu D;k gS\

8- jktLFkku ds rhu oU; tho vHk;kj.; ds uke fyf[k,A

9- oU; tho vH;kj.k dh D;k fo'ks"krk,a gksrh gSa\

10- thu cSad D;k gS\

11- ck?kksa ds laj{k.k dh ifj;kstuk ds uke crkb;sA

12- Hkkjr dh fdUgha nks ladVxzLr ikni tkfr;ksa ds uke 
crkb;sA

13- ckáLFkkus laj{k.k D;k gS\

14- jk"Vªh; m|ku D;k gS\

15- tSoe.My vkjf{kr {ks= fdls dgrs gSa\

16- tSofofo/krk D;k gS\

17- Hkkjr esa tSofofo/krk ds gkWV LikWV dgk¡ fLFkr gS\

18- Hkkjr ds fdUgha nks ladVxzLr çk.kh tkr ds uke crkb;sA

19- ckalokM+k esa o`{k cpkus ds fy, dkSulk vkUnksyu gqvk\

20- Hkkjr ds fdUgha rhu çeq[k jk"Vªh; m|kuksa ds uke fyf[k,\

1- tSofofo/krk D;k gS\blds egRo dks le>kb;sA

2- tSofofo/krk ds laosnu'khy {ks= D;k gS\

3- tSofofo/krk ds ladVxzLr gksus ds D;k dkj.k gS\

4- Hkkjr dh ladVxzLr ,oa yqIr çk;% tkfr;ksa ij laf{kIr 
fVIi.kh fyf[k,A

5- tSofofo/krk ds laj{k.k dh fof/k;k¡ dkSulh gSa\

vfr y?kwÙkjkRed ç'u
(Very Short Answered Questions)

y?kwÙkjkRed ç'u (Short Answered Questions)

6- jk"Vªh; m|ku D;k gS\laf{kIr fVIi.kh fyf[k,A

7- oU; tho vH;kj.k dh D;k fo'ks"krk,a gksrh gSa\

8- ck?k vkjf{kr {ks= ij laf{kIr fVIi.kh fyf[k,A

9- Hkkjr esa tSo e.My vkjf{kr {ks=ksa dks le>kb;sA

10- jk"Vªh; m|ku ,oa tSo e.My esa D;k vUrj gksrs gSa\Li"V 
dhft,A

11- tUrq m|ku D;k gS\ la{ksi esa le>kb;sA

12- tuuæO; cSad D;k gksrs gSa\

13- ouLifr m|ku ij laf{kIr fVIi.kh fyf[k,\

14- fpidks vkUnksyu ij ys[k fyf[k,A

15- jktLFkku dh tSofofo/krk ij ys[k fyf[k,A

1- tSo fofo/krk ,oa blds egRo rFkk ladV ds dkj.kksa ij 
foLr`r ys[k fyf[k,A

2- LoLFkkus laj{k.k dh fofHkUu fof/k;ksa dk o.kZu dhft,A

3- ckáLFkkus laj{k.k dh fofHkUu fof/k;ksa dk o.kZu dhft,A

4- fuEu ij fVIi.kh fyf[k,&

¼v½ jk"Vªh; m|ku ¼c½ fo'ks"k {ks=h tkfr;k¡

¼l½ ou vH;kj.k ¼n½ ck?k vkjf{kr {ks=

5- tSofofo/krk ds laj{k.k dks foLrkj ls le>kb;sA

 1 ¼l½] 2 ¼n½] 3 ¼l½] 4 ¼v½] 5 ¼l½]
6 ¼n½] 7 ¼c½] 8 ¼l½] 9 ¼c½] 10 ¼v½] 

11 ¼n½] 12 ¼v½] 13 ¼c½] 14 ¼l½] 15  ¼n½] 
16 ¼n½] 17 ¼l½] 18 ¼n½] 19 ¼l½] 20 ¼c½

fucU/kkRed ç'u (Long Answered Questions)

mÙkjekyk%
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bdkbZ & 5
   çkÑfrd lalk/ku µ

(Natural Resources)

ifjp; (Introduction)

ou lalk/ku
(Forest Resources)

euq"; viuh fofHkUu vko';drkvksa ds fy, çÑfr ij fuHkZj 
gSA Hkwfe] lw;Z dk çdk'k] feêh] ok;q] dks;yk] ou rFkk oU; tho 
vU; lHkh çkÑfrd ?kVd gS tks ekuo thou esa dgha u dgha 
mi;ksxh gksrs gSa rFkk thou dks lq[ke; ,oa fujkin cukrs gSaA

lalk/ku dk vaxzsth 'kCn Resource nks 'kCnksa Øe'k% Re + 

Source ls feydj cuk gSA Re dk vFkZ nh?kZ vof/k ,oa Source 

dk vFkZ gS ̂lk/ku*A bl çdkj lalk/ku dk vFkZ os L=ksr ftu ij 
nh?kZ vof/k rd ekuo lekt fuHkZj jgrk gSA

çkÑfrd lalk/ku (Natural Resources)

,sls lalk/ku tks mi;ksx djus ds fy, ijks{k :i ls çÑfr 
ls çkIr gksrs gSaA çkÑfrd lalk/ku dgykrs gSaA

çÑfr ds os çkÑfrd inkFkZ tks i`Foh ij lrr~ thou ,oa 
vkfFkZd :i ls ykHkdkjh gks çkÑfrd lalk/ku dgykrs gSaA çeq[k 
çkÑfrd lalk/ku fuEu çdkj gSa&

1- ok;q 2- ty 3- lw;Z dk çdk'k

4- e`nk 5- ou lalk/ku 6- [kfut lalk/ku

7- [kk| lalk/ku 8- ÅtkZ lalk/ku

dqN çkÑfrd lalk/kuksa dk foLr`r fooj.k ;gk¡ fn;k tk 
jgk gS&

çkÑfrd lalk/kuksa esa ouksa dk çÑfr ds Lo:i dks fu[kkjus 
esa egRoiw.kZ ;ksxnku gSA ouksa ls ekuo dks vusd mRikn çkIr gksrs 
gSa rFkk lkFk&lkFk vusd thoksa dks thou Hkh çnku djrs gSaA ouksa 
dk egRo fuEu çdkj gS&

(i) ouksa ls bZa/ku ,oa tykÅ ydM+h çkIr gksrh gSA

(ii) ouksa ls bekjrh ydM+h çkIr gksrh gSA

(iii) ouksa ls xksan] jsftu] Qy vkfn çkIr gksrs gSaA

(iv) ouksa ls gesa vusd vkS"kf/k;k¡ çkIr gksrh gSaA

(v) ouksa ls oU; thoksa dks vkokl ,oa i'kqvksa dk pkjk 
miyC/k gksrk gSA

(vi) m|ksxksa ds fy, dPpk eky ¼QuhZpj] dkxt ,oa 
fn;klykbZ½ çkIr gksrk gSA

(vii) ou HkwL[kyu jksddj e`nk dk laj{k.k djrs gSaA

(viii) Hkw{kj.k dks jksddj ck<+ fu;a=.k esa lgk;d gksrs gSaA

(ix) ou o"kkZ ,oa tyok;q dks fu;af=r djrs gSaA

mijksä egRo ls ;g fu"d"kZ fudyrk gS fd ou tgk¡ ,d 
vksj vkfFkZd n`f"V ls vusd egRoiw.kZ mRikn çnku djrs gSa ogha 
nwljh vksj i;kZoj.k larqyu }kjk thoksa ds fy, vko';d 
ifjfLFkfr;ksa dk fuekZ.k djrs gSaA 

o"kZ 2013 dh ou fjiksVZ ds vuqlkj ¼vkadM+s lsVsykbV ls 
miyC/k gS½ ns'k ds dqy HkkSxksfyd {ks= dk 21-23 çfr'kr Hkkx gh 
ouksa ls vkPNkfnr gSA blds vuqlkj ns'k ds 69-79 fefy;u 
gSDVs;j Hkwfe ij ou {ks= gSA gkykafd budk forj.k vR;Ur 
vleku gSA mnkgj.kkFkZ v:.kkpy çns'k esa 79%, vle esa 
42.4%, e/;çns'k esa 38% çfr'kr] fcgkj esa 18% ,oa mÙkj çns'k 
esa 15% gS tcfd jktLFkku esa ;g dsoy 4% gSA iwohZ fgeky; 
,oa rjkbZ {ks=ksa esa lnkcgkj ou ik;s tkrs gSa tcfd jktLFkku] 
if'peh iatkc ,oa mÙkj çns'k ds dqN Hkkxksa esa 'kq"d ou ik;s 
tkrs gSaA

ouksa dk oxhZdj.k (Classification of Forests)
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ç'kklfud O;oLFkk o tyok;oh; fo"kerk ds vk/kkj ij 
ouksa dks rhu çdkjksa esa ckaVk x;k gS&

(i) lajf{kr ou (Protected forest) – ljdkj ds vèkhu bu 
ouksa ds mi;ksx dk vf/kdkj dqN 'krksZa ij O;fä;ksa dks ns fn;k 
tkrk gSA ouksa dk 30 çfr'kr Hkkx blds vUrxZr vkrk gSA

(ii) jf{kr ou (Reserved forest) – ;s Hkh ljdkj dh 
lEifÙk gksrs gSaA bl çdkj ds ouksa dks çkÑfrd vkinkvksa ls cpus 
ds fy, lk/ku ds :i esa lqjf{kr cuk;s j[krs gSaA blds vUrxZr 
53% ou Hkkx vkrk gSA

(iii) voxhZÑr ou (Unclassified forest) – bl çdkj ds 
ouksa dks ljdkj futh O;fä;ksa ds Bsds ij nsrh gSA os ouksa dh 
mit dks csprs gSa] i'kq pjkbZ ds fy, ç;ksx djrs gSaA ljdkj dks 
blls vkenuh gksrh gSA blds vUrxZr 17% ou vkrs gSaA

Hkkjr dh tyok;oh; fo"kerk ,oa çkÑfrd dkj.kksa ls ou 
forj.k ds vk/kkj ij ou fuEu çdkj ds gksrs gSa&

(i) lnkcgkj ou (Evergreen forest) – bl çdkj ds ouksa esa 
200 ls-eh- vf/kd okf"kZd o"kkZ gksrh gSA ;s ou lnSo gjs&Hkjs jgrs 
gSaA ;s ou if'peh ?kkV] vle] v.Meku fudksckj] mM+hlk] f=iqjk] 
fgekpy çns'k ,oa if'peh caxky esa ik;s tkrs gSaA buesa jcj] 
panu] ckal] ukfj;y o csar ds o`{k ik;s tkrs gSaA

(ii) ekulwuh ou (Rain forest) – bl çdkj ds ouksa esa 
okf"kZd o"kkZ 100&200 ls-eh- rd gksrh gSA Hkkjr dk vf/kdka'k ou 
{ks= blh ds vUrxZr vkrk gSA bUgsa ekulwuh ,oa ir>M+ ou ;k 
m".kdfVca/kh; 'kq"d ir>M+ ou dgrs gSaA ;s ou ;w-ih-] fcgkj] 
mM+hlk] egkjk"Vª] dukZVd] rfeyukMq] vka/kz çns'k o dsjy esa ik;s 
tkrs gSaA bu ouksa esa lky] 'kh'ke] lkxoku] uhe] panu] tkequ o 
lsey ds o`{k ik;s tkrs gSaA

(iii) e:LFkyh; ;k 'kq"d ou (Desert or Dry forests) – os 
ou {ks= tgk¡ ij okf"kZd o"kkZ 100 ls-eh- ls de gksrh gSA ;s ou 
jktLFkku] xqtjkr] egkjk"Vª] ;w-ih- ds eSnkuh Hkkx ,oa dukZVd esa 
ik;s tkrs gSaA bu ouksa esa ccwy] ukxQuh] vkd] daVhyh >kfM+;k¡] 
csj o rkM+ ds o`{k ik;s tkrs gSaA

(iv) ioZrh; ou (Hilly forest) – igkM+h {ks=ksa esa ik;s tkus 
okys ou ftUgsa v/kZ m".k ;k 'khrks".k ou Hkh dgrs gSaA igkM+ksa dh 
fofHkUu Åapkb;ksa ij fHkUu&fHkUu vkdkj ds ou ik;s tkrs gSaA 
fgeky;] uhyfxjh dh igkfM+;ksa vklke ,oa if'peh caxky esa ;s 
ou ik;s tkrs gSaA buesa vkS"k/kh; o`{k ik;s tkrs gSaA

(v) MsYVkbZ ou (Delta forest) – ;s ou xaxk] czãiq=] 
egkunh] xksnkojh] Ñ".kk vkfn ds MsYVkbZ {ks=ksa esa ik;s tkrs gSaA 
blds vUrxZr mM+hlk] if'peh caxky] dukZVd] xqtjkr] dsjy] 
vka/kz çns'k vkfn {ks= vkrs gSaA ;s nks çdkj ds gksrs gSa& iqfyu ou 

,oa Tokjh; ouA

(vi) unh rV ou (River bank forest) – ;s ou unh ds 
rVksa ij ik;s tkrs gSa rFkk buesa vkus okyh ck<+ ls iksf"kr gksrs gSaA 
buesa beyh] tkequ] 'kh'ke ,oa [kSj vkfn ds o`{k vkrs gSaA

ouksa ls vFkZO;oLFkk o lekt dks cgqr ls ykHk çkIr gksrs 
gSaA buesa ls dqN fuEu çdkj gSa&

(i) ou i;kZoj.kh; larqyu dks Bhd djus ds lkFk&lkFk 
çkÑfrd lkSUn;Z dks c<+krs gSaA

(ii) ouksa ls bZa/ku ,oa tykÅ ydM+h çkIr gksrh gSA

(iii) lky] lkxoku] nsonkj] 'kh'ke] panu vkfn ls 
vkS|ksfxd ydfM+;k¡ çkIr gksrh gSA

(iv) ouksa ls yk[k] xksan] dRFkk] ekse] ckal] casr o 
tM+h&cwfV;k¡ Hkh çkIr gksrh gSaA

(v) ouksa ij dkxt] fn;klykbZ] jcj] okfuZ'k] jax o rsy 
vkfn m|ksx Hkh vkfJr gSA

(vi) ouksa ls çkIr oLrqvksa ls y?kq ,oa dqVhj m|ksxksa dk 
fodkl gksrk gSA

(vii) ouksa ls i'kqvksa dks ikSf"Vd vkgkj çkIr gksrk gS ftlls 
i'kq/ku ds vU; ykHk çkIr gksrs gSaA

(viii) ou Hkwfe dh moZjk 'kfä dks c<+krs gSaA catj Hkwfe dks 
Ñf"k ;ksX; Hkwfe esa ifjofrZr djus esa lgk;d gSA

(ix) ekulwu dh vfuf'prrk dks fu;af=r djds vuko`f"V 
o vYio`f"V ls cpkrs gSA

(x) tyok;q dks le djrs gSa vkSj ck<+ dh foHkhf"kdk ls 
cpkrs gSaA ou {ks=ksa dh ufn;ksa esa ck<+ de vkrh gSA

(xi) e:LFkyhdj.k dks jksdus ds fy, ouksa dk çlkj 
vko';d gksrk gSA

(xii) ouksa ds dkj.k lrgh ,oa Hkwfexr ty lalk/ku Hkh 
lqjf{kr jgrs gSaA

(xiii) çkÑfrd lkSUn;Z dks cuk;s j[kdj i;ZVdksa dks 
viuh vksj vkdf"kZr djrs gSaA 

1988 esa çnÙk bl uhfr ds eq[; fcUnq fuEufyf[kr gS&

(i) i;kZoj.kh; fLFkjrk cuk;s j[kuk ,oa ikfjfLFkfrd 
larqyu dk iqufuZekZ.kA

(ii) çkÑfrd lEink dk laj{k.kA

(iii) Hkw{kj.k dks jksddj Hkwlaj{k.k djukA

(iv) ouksa dk foLrkj c<+kukA

ouksa ls ykHk (Benefits from Forests)

jk"Vªh; ou uhfr (National Forest Policy)
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(v) bZa/ku] i'kq pkjk vkSj bekjrh ydM+h dh vko';drk iwjh 
djukA

(vi) ouksit dks c<+kukA

(vii) ouksit dh mi;ksfxrk dks çksRlkfgr djuk ,oa muds 
fodYiksa dh miyfC/k dks c<+kukA

(viii) efgykvksa ds lg;ksx ls ou laj{k.k gsrq tu psruk 
}kjk ou laj{k.k dks vkUnksyu ds :i esa pykukA

jk"Vªh; ou uhfr dk eq[; mís'; 33 çfr'kr HkkSxksfyd {ks= 
dks ouksa ls vkPNkfnr djuk gSA blh çdkj dh uhfr jktLFkku 
ljdkj us Hkh cukbZ gS tks ouksa ds laj{k.k ,oa foLrkj ij dk;Z dj 
jgh gSA

ouksa ds fouk'k ;k fujUrj dVkbZ ls fuoZuhdj.k dh fLFkfr 
mRiUu gksrh gSA fuEufyf[kr mís';ksa dh iwfrZ gsrq o`{kksa dh dVkbZ 
dh tkrh gS&

(i) bekjrh ydM+h

(ii) Ñf"k ;ksX; Hkwfe dk fodkl

(iii) vkS|ksfxd fodkl

(iv) ifjogu gsrq lM+d fuekZ.k

(v) tykÅ ydM+h

(vi) dkxt fuekZ.k

(vii) [kuu dk;Z

(viii) Hkou fuekZ.k lkexzh

ouksa ds fouk'k ds dkj.k i;kZoj.k ij fuEu çHkko iM+rs gSa&

(i) oU; thoksa ,oa ouLifr;ksa ds vkoklksa dk u"V gksukA

(ii) e`nk vijnu ls 'kh"kZ mitkÅ e`nk dk fouk'kA

(iii) e`nk vijnu ,oa vfro`f"V dh fLFkfr esa ck<+ vkukA

(iv) ?kkl ds eSnkuksa dk uk'kA

(v) ouksit tSls xksan] vkS"k/kh] jsftu] Qy vkfn esa dehA

(vi) i;kZoj.k vlarqyu ls vuko`f"VA

ouksa ds fouk'k dks jksdus ds mik;

ouksa ds fouk'k dks jksdus ds fy, fuEufyf[kr mik; djuk 
vR;Ur vko';d gS&

(i) lqjf{kr ou {ks=ksa esa [kuu dh vuqefr ugha nsuh pkfg,A

(ii) bekjrh ydM+h ds lkFk yksgs o vU; fuekZ.k lkexzh dk 
mi;ksx djukA

(iii) ikS/kksa ds vkS"kf/k; ,oa /kkfeZd egRo dk çpkj çlkj 
djuk rkfd euq"; mudh dVkbZ u djsaA

fuoZuhdj.k (Deforestation)

(iv) ftrus o`{k dkVs tk,a muls dbZ xquk vf/kd la[;k esa 
o`{k yxk;s tk,aA

(v) tykÅ ydM+h ds fy, rhoz xfr ls c<+us okys o`{kksa dk 
jksi.k djukA

(vi) ?kjksa esa jlksbZ?kjksa esa ck;ksxSl ,oa ,y-ih-th- xSl ds 
mi;ksx dks c<+kok nsukA

(vii) ou laj{k.k dkuwuksa dh l[rh ls ikyuk djokukA

çkÑfrd ,oa Ñf=e :i ls mRikfnr inkFkZ ftUgsa euq"; 
vius Hkkstu ds :i esa dke eas ysrk gS] [kk| lalk/ku dgykrs 
gSaA ewy :i ls euq"; ds [kk| vkiwfrZ L=ksr fuEu gS&

(i) Ñf"k Qlysa (Agricultural crops) – lEiw.kZ fo'o dh 
[kk| vkiwfrZ dk vf/kdre Hkkx Ñf"k Qlyksa ls vkrk gSA 
ouLifr;ksa dh yxHkx rhu gtkj tkfr;k¡ Ñf"k mi;ksx gsrq 
ij[kh tk pqdh gSA buesa ls 300 tkfr;k¡ gh Hkkstu çkfIr gsrq 
mxkbZ tkrh gSA yxHkx 100 tkfr;ksa dk cM+s Lrj ij mRiknu 
gksrk gSA ysfdu 20 Qlyksa ij gh lEiw.kZ fo'o dh [kk| vkiwfrZ 
fuHkZj gSA

(ii) ikyrw i'kq (Domestic animals) – çkphu dky ls gh 
vkfnekuo viuk Hkkstu i'kqvksa ls çkIr djrk jgk gSA vkèkqfud 
fo'o esa Hkh [kk| vkiwfrZ ds fy, xk;] HkSal] ÅaV] HksM+] cdjh] 
lqvj vkfn ls çkIr fofHkUu mRiknksa ij fuHkZj gSA blds vykok 
eqxhZ ,oa vU; if{k;ksa dk mi;ksx Hkh Hkkstu çkfIr gsrq fd;k 
tkrk gSA

(iii) eNyh (Fish) – fo'o dk cM+k fgLlk eNyh vkèkkfjr 
[kk| ij fuHkZj gSA ,f'k;k o ;wjksi ds dbZ ns'k bl çksVhu ;qä 
Hkkstu dk eq[; vk/kkj gSA blds fy, vusd çkÑfrd o Ñf=e 
ty L=ksrksa esa eNfy;ksa o vU; [kkus ;ksX; ty thoksa dk 
mRiknu fd;k tkrk gSA ;g mRiknu LoPNtyh; ;k leqæh 
tyh; gks ldrk gS ftlesa dSVfQ'k] feYd fQ'k] feuksa] ØsfQ'k 
vkfn eNfy;ksa dk mRiknu djrs gSaA

i'kqvksa dk pkjkxkg esa pkj.k lkekU; çfØ;k gS ysfdu 
pkj.k tUrqvksa ds de ?kuRo ij pkj.k dk foijhr çHkko ugha 
iM+rk vfirq O;ofLFkr pkj.k ,oa tUrqvksa ds vif'k"V] [kkn ds 
:i esa feyus ds dkj.k ikS/kksa dh o`f) gksrh gSA ysfdu pkj.k 
tUrqvksa dk ?kuRo vf/kd gks rks i;kZoj.k ij vusd foijhr 
çHkko iM+rs gSaA fo'o ds Hkwe/;lkxjh; ns'kksa fo'ks"kdj rqdhZ] 
;wuku] mÙkjh vÝhdh rV ,oa if'peh ,f'k;k esa vR;f/kd 

[kk| lalk/ku
(Food Resources)

vfrpkj.k ds çHkko
(Effects of Overgrazing)
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i'kqpkj.k dk çHkko ns[kus dks feyrk gSA Hkkjr esa fgeky; ds 
<kyksa] nf{k.k ds iBkjh Hkkx ,oa jktLFkku eas vfu;af=r i'kqpkj.k 
ls i;kZoj.k dks dkQh {kfr gks jgh gSA vfrpkj.k ds dkj.k iM+us 
okys çHkko fuEu gSa&

(i) vfrpkj.k ds QyLo:i e`nk vijnu dh nj c<+ tkrh 
gS rFkk e`nk dh moZjrk u"V gks tkrh gSA

(ii) vfrpkj.k ls laosnu'khy ikS/kksa dh çtkfr;k¡ foyqIr gks 
tkrh gS rFkk muds LFkku ij daVhyh >kfM+;ksa ,oa vuqi;ksxh 
çtkfr;ksa dk çHkqRo c<+ tkrk gSA

(iii) nwjnjkt ls vk;s i'kq dHkh&dHkh vius lkFk u;s 
[kjirokj ,oa chekfj;k¡ ykrs gSa tks vU; i'kqvksa ds fy, ?kkrd 
gksrh gSA

(iv) i'kqvksa dks [kqys pkjkxkgksa esa NksM+us ij muds }kjk 
R;kxk gqvk vif'k"V ,df=r gks o"kkZ ty ds lkFk cgdj ty 
L=ksrksa esa igqap tkrk gSA rFkk bUgsa çnwf"kr dj nsrk gSA

(v) i'kqvksa dk vius vkoklksa ls pkjkxkgksa rd iafäc) 
fopj.k djus ls muds [kqjksa ls feêh /khjs&/khjs dV tkrh gS tks 
o"kkZ ty ds lkFk cgdj xyh (Gullies) dk fuekZ.k dj nsrh gSA 
e`nk dh leryrk [kRe gks tkus ls Hkwfe Ñf"k ;ksX; ugha jgrhA

(vi) vR;f/kd i'kqpkj.k ls /kjkry dh ifjorZu'khyrk c<+ 
tkrh gSA QyLo:i /kjkryh; okrkoj.k B.Mk gks tkrk gSA rFkk 
o"kkZ dh ek=k ?kV tkrh gSA 

Ñf"k fo'o dk lcls iqjkuk ,oa cM+k m|ksx gSA ekuo dh 
tula[;k o`f) ds lkFk&lkFk Ñf"k esa Hkh rhoz foLrkj gqvkA fo'o 
dh vk/ks ls vf/kd tula[;k dk thou;kiu Ñf"k vkèkkfjr gSA 
Ñf"k dk fodkl ewyr% nks :iksa esa gqvk & (i) Ñf"k {ks= dk foLrkj 
(ii) çfr gSDVs;j mRiknu esa o`f)A blds ifj.kkeLo:i ,d 
rjQ [kk| mRiknu esa o`f) gqbZ rks nwljh vksj ou {ks= ,oa e`nk 
dh xq.koÙkk dk gzkl gqvkA Ñf"k dk i;kZoj.kh; çHkko ewyr% 
fuEu dkj.kksa ls iM+rk gS&

(i) Ñf"k {ks= esa foLrkj (Expansion of agricultural area) 

– Ñf"k {ks= esa foLrkj ds ifj.kkeLo:i ouksa dk fouk'k] e`nk 
vijnu] vfrpkj.k] e#LFkyhdj.k tSls dqçHkko iM+rs gSaA   

(ii) Ñf"k çfØ;k,a (Agricultural processes) – çfr bdkbZ 
{ks= esa mRiknu esa o`f) gsrq Ñf"k çfØ;k esa vusd ifjorZu gq, 
ftlds QyLo:i e`nk vijnu esa o`f)] ty L=ksr ,oa e`nk dk 
fuEuhdj.k] e#LFkyhdj.k] moZjrk dk gzkl] yo.krk] fo"kkDr 
jlk;uksa dk ,d=.k] ty çnw"k.k] lqiks"khdj.k vkfn vusd çHkko 
iM+rs gSaA

(iii) Ñf"k mRiknksa dk forj.k – vk/kqfud Ñf"k esa mRiknksa ds 

Ñf"k ds çHkko (Effects of Agriculture)

forj.k gsrq Vªd] ekyxkM+h vkfn ç;ksx esa yk;s tkrs gSa ftuls 
çnw"k.k dh leL;k c<+rh gSA çkphu Ñf"k esa Ñf"k mRiknksa dk 
forj.k cSyxkM+h] BsykxkM+h vkfn ls fd;k tkrk Fkk tks çnw"k.k 
jfgr FksA

vk/kqfud Ñf"k oSKkfud rjhdksa ls dh tk jgh gS ftlls 
Ñf"k mRiknu esa ØkfUr vk xbZ gSA çkphu le; esa Ñf"k 
voSKkfud rjhdksa ls dh tkrh Fkh rks mRiknu Hkh de FkkA gfjr 
ØkfUr ds çFke 35 o"kksZa esa Ñf"k mRiknu nqxquk gks x;k ysfdu 
blls i;kZoj.k dks Hkh dkQh {kfr gqbZ gSA Hkkjr esa tks dHkh xsgw¡] 
pkoy tSls [kk|kuksa dk vk;kr djrk Fkk ogha vkt bl {ks= esa 
vkRefuHkZj gSA vk/kqfud Ñf"k esa fuEufyf[kr oSKkfud 
miyfC/k;ksa dk mi;ksx fd;k tkrk gS&

(i) mUur chtksa dk mi;ksx

(ii) iks"kd rRoksa ,oa moZjdksa dk mi;ksx

(iii) Qlyksa dh dhVksa ,oa ihM+dksa ls lqj{kk

(iv) Qlyksa dh dod] thok.kq] fo"kk.kq tfur chekfj;ksa ls 
j{kk

(v) vk/kqfud rjhdksa ls flapkbZ

(vi) i;kZIr ÅtkZ lalk/kuksa dk mi;ksxA

vk/kqfud Ñf"k esa fofHkUu oSKkfud miyfC/k;ksa ds çR;{k 
vFkok ijks{k çHkko i;kZoj.k ij mRiUu gksrk gS tks fuEu çdkj  
gS&

(i) Ñf"k foLrkj {ks= esa o`f) ds dkj.k çkÑfrd ou ,oa 
ouLifr;k¡ u"V gks x;h ftlds dkj.k e`nk vijnu esa o`f) 
gqbZA e`nk ds vijnu ds dkj.k Åijh lrg ls mifLFkr iks"kd 
rRo cg dj pys x;s ftlls e`nk dh moZjrk esa deh vk xbZA

(ii) vijnu ds ifj.kkeLo:i fofHkUu ty L=ksrksa >hyksa] 
rkykcksa] ufn;ksa vkfn esa Hkkjh ek=k esa e`nk ryNV tek gks tkrs 
gSaA blds dkj.k ty dh xq.koÙkk esa deh gks tkrh gSA ty 
L=ksrksa dh xgjkbZ de gks tkrh gSA eRL; m|ksx ij Hkh çHkko 
iM+rk gSA

(iii) vk/kqfud Ñf"k esa iSnkokj c<+kus gsrq çfr o"kZ çfr 
gSDVs;j dh nj ls 30&250 fdxzk ukbVªkstu ,oa 15&125 fdxzk 
QkWLQksjl moZjdksa dk ç;ksx fd;k tkrk gSA budk vk/kk Hkkx 
Qlyksa }kjk vo'kksf"kr dj fy;k tkrk gSA rFkk dqN fgLlk 
okf"ir gks ok;qe.My esa fey tkrk gSA 'ks"k moZjd Hkwfe çnw"k.k 
ds lkFk&lkFk ty dks çnwf"kr dj ty L=ksrksa dk lqiks"khdj.k 
djrs gSaA blds vfrfjDr moZjdksa ds vf/kd ç;ksx ls e`nk dh 
moZjrk ,oa jklk;fud xq.koÙkk tSls {kkjh;rk o vEyh;rk Hkh 
ifjofrZr gks tkrh gSA

(iv) Ñf"k mRiknu esa o`f) gsrq Ñf"k Qlyksa dks dhVksa] 



(84)

ihM+dksa vkfn ls cpkus ds fy, fofHkUu dhVuk'kdksa dk mi;ksx 
fd;k tkrk gSA ;s Ñf"k jlk;u ikS/kksa o euq";ksa ds LokLF; ij 
foijhr çHkko Mkyrs gSaA ok;q] ty o e`nk çnw"k.k djrs gSa rFkk 
tSo vko)Zu }kjk [kk| J`a[kyk esa ços'k dj thoksa rd igqap tkrs 
gSaA

(v) Ñf"k laca/kh dkjdksa ls jsfxLrku dk foLrkj Hkh gksrk gSA 
ftlesa vfrpkj.k] mi;qä Ñf"k i)fr ç;ksx u djuk] pkjkxkgksa 
dks Ñf"k Hkwfe esa cnyuk] vR;f/kd flapkbZ] fo"kSys Ñf"k jlk;uksa 
dk ç;ksx vkfn dkjd çeq[k gSA

(vi) Ñf"k foLrkj ds QyLo:i tSo fofo/krk esa deh vkbZ gS 
blds dkj.k vusd çtkfr;k¡ foyqIr gks pqdh gSaA dbZ ladVxzLr 
gks x;h gSA

(vii) Ñf=e moZjdkas ds ç;ksx] ouksa ds fouk'k o e`nk 
vijnu ds dkj.k çkÑfrd tSo Hkw jklk;fud pØksa ij Hkh 
çfrdwy çHkko iM+rk gSA

(viii) vk/kqfud Ñf"k esa thok'eh; bZa/ku dk mi;ksx] 
[kjirokj tykuk] ouksa esa vkx vkfn ls xzhu gkml xSlksa dh 
lkUærk esa o`f) gqbZ gS ftlds QyLo:i ok;qe.My ds rkiØe esa 
o`f) gqbZ gSA 

fo'o eas gfjr ØkfUr ds çFke 35 o"kksZa esa Ñf"k [kk| mRiknu 
esa yxHkx nqxquh o`f) gqbZA ysfdu blds lkFk&lkFk i;kZoj.k dh 
{kfr Hkh gqbZA mnkgj.kkFkZ fQyhihUl ds vUrjkZ"Vªh; pkoy 'kks/k 
laLFkku esa pkoy dh fof'k"V mi çtkfr dks gfjr ØkfUr }kjk 
,d mPp mRiknd fdLe ds :i esa fodflr fd;k x;k ysfdu 
blds fy, Hkkjh ek=k esa moZjdksa dh vko';drk iM+rh gS tks 
i;kZoj.k ds fy, uqdlkunk;d gSA blh Øe esa vUrjkZ"Vªh; 
eDdk ,oa xsgw¡ lq/kkj laLFkku esfDldks esa eDdk dh jksxjks/kh 
çtkfr fodflr dh xbZA gfjr ØkfUr }kjk xsgw¡ dh ckSuh fdLesa 
fodflr dj Hkkjr esa xsgw¡ dk fjdkMZ mRiknu fd;k x;kA bl 
çdkj dh lQyrkvksa ds ckn Hkh vkt Hkh fo'o ds dbZ ns'k [kk| 
dh vi;kZIrrk dk lkeuk dj jgs gSaA dqiks"k.k dh leL;k 
fo'oO;kih gS ftlds çeq[k nks dkj.k gS&

(i) miyC/k Hkkstu esa i;kZIr ÅtkZ dh dehA

(ii) miyC/k Hkkstu esa ikSf"Vd rRoksa tSls foVkfeUl] çksVhu] 
[kfut yo.kksa dk vHkko ;k dehA

buds dkj.k cPpksa dk fodkl ckf/kr gksrk gS rFkk muesa 
chekfj;ksa ds çfr laosnu'khyrk c<+ tkrh gSA

fo'o [kk| leL;k ds egRoiw.kZ dkj.k fuEufyf[kr gS&

(i) tula[;k o`f) (Population growth) – fo'o esa c<+rh 

fo'o [kk| leL;k,a ,oa blds dkj.k

(World food Problems and its reasons)

tula[;k [kk| vkiwfrZ leL;k ,oa dqiks"k.k dk lcls cM+k 
dkj.k gSA fo'o [kk| mRiknu esa o`f) ds lkFk&lkFk tula[;k 
esa rhoz o`f) Hkh gks jgh gSA bl dkj.k ls çfr O;fä [kk| vkiwfrZ 
ij fo'ks"k çHkko ugha iM+k rFkk vkt Hkh [kk|kuksa dh deh 
eglwl dh tk jgh gSA

(ii) HkkSxksfyd ifjfLFkfr;k¡ (Geographical conditions) 

– vusd ns'kksa o {ks=ksa dh HkkSxksfyd ifjfLFkfr;k¡ bl çdkj dh gS 
fd ogk¡ ij [kk|kuksa ds mRiknu ds fy, vuqdwy ifjfLFkfr;k¡ 
ugha gSA tSls Hkkjr esa if'peh jktLFkkuA

(iii) çkÑfrd vkink,a (Natural calamities) – 

fouk'kdkjh ck<+] HkwdEi] lw[kk] rwQku] dhVksa o chekfj;ksa vkfn 
ls Ñf"k mRiknu vR;f/kd çHkkfor gksrk gSA

(iv) forj.k ç.kkyh (Distribution system) – vuktksa ds 
i;kZIr Hk.Mkj.k ds i'pkr~ Hkh [kk| forj.k ç.kkyh ds nks"kiw.kZ  
vO;ofLFkr gksus ls [kk| leL;k ;Fkkor cuh jgrh gSA

fo'o [kk| vkiwfrZ esa o`f) ds fy, fuEu mik; fd;s x, 
gSa&

(i) Ñf"k ;ksX; Hkwfe dk yxkrkj foLrkjA

(ii) flapkbZ ds lk/kuksa ,oa flapkbZ dh O;oLFkk esa lq/kkjA

(iii) tSo moZjdksa dh i;kZIr O;oLFkkA

(iv) ty lao/kZu dk mi;ksxA

(v) mUur'khy mPp xq.koÙkk ;qä chtksa dk ç;ksxA

(vi) mfpr forj.k ç.kkyhA 

ty lalk/ku
(Water Resources)

thou dk vk/kkj ty gSA ty dk 97-3 çfr'kr Hkkx 
egkuxjksa ,oa vUrnsZ'kh; lkxjksa esa rFkk 'ks"k 2-7 çfr'kr 
fgeunh] cQZ 'kh"kksZ ,oa ehBs ikuh dh >hyksa] ufn;ksa rFkk Hkwfexr 
ty ds :i esa ik;k tkrk gSA ty ds forj.k ,oa çkfIr ds 
vuqlkj bls nks çdkjksa esa ckaVk tk ldrk gS&

I. LFkyh; ty lalk/ku II. egklkxjh; ty lalk/ku

I. LFkyh; ty lalk/ku

(Terrestrial Water Resources)

lalkj dh leLr tula[;k dk 70 çfr'kr Hkkx ufn;ksa 
dh ?kkfV;ksa] MsYVkvksa] ugjksa ds çokg {ks=ksa rFkk >hy çns'kksa esa 
cuk jgrk gSA bu ty lalk/kuksa esa unh] ukysa] >hysa] rkykc o 
ryS;k vkfn lfEefyr gksrs gSaA 

egRo (Importance)

LFkyh; ty lalk/kuksa dk egRo fuEu çdkj gS&

(i) ihus ds ikuh gsrq
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(ii)  flapkbZ gsrq

(iii)  HkksT; inkFkZ ,oa eNyh çkfIr

(iv)  dkj[kkuksa ds fy, ikuh

(v)  ty fo|qr ifjogu

(vi)  ok"i 'kfä mRiknu

(vii) o"kkZ ls çkIr ty dh fudklh gsrq

(viii) ukSifjogu ekxZ dh miyfC/k

(ix) e`nk fuekZ.k

(x) ok;qe.Myh; vkæZrk esa o`f)

(xi) çkÑfrd lkSUn;Zrk dk fuekZ.k

(xii) ufn;ksa }kjk ns'k&çns'k ds e/; lhek fu/kkZj.k

(xiii) cfLr;ksa dk clko

(xiv) LokLF; ds fodkl esa lgk;rkA

ty lalk/ku tgk¡ mi;ksxh gS ogha ij dHkh&dHkh fouk'k 
;k jksxksa dk dkj.k Hkh cu tkrs gSaA ufn;ksa esa ck<+ ls tu&èku 
nksuksa dh gkfu gksrh gSA 

gekjh i`Foh dk yxHkx 72% Hkkx egklkxjh; ty ls 
vkPNkfnr gS ftldh vkSlr xgjkbZ 3-5 fd-eh- gSA ç'kkUr 
egklkxj esa i`Foh dk yxHkx vk/kk ty lek;k gqvk gSA vU; 
egklkxj va/k egklkxj] fgUn egklkxj ,oa vkdZfVd 
egklkxjA

egklkxjh; ty dh eq[; fo'ks"krk,a

(i) bl ty esa yxHkx 3.5% ek=k yo.k dh gksrh gSA blesa 
lksfM;e DyksjkbM lcls çeq[k gSA

(ii) lkekU; ty ls bldk ?kuRo dqN vf/kd gksrk gSA

(iii) egklkxjksa esa xfr;k¡] ygjsa o Tokj HkkVk gksrk gSA

(iv) blesa vusd tUrq o dbZ çdkj ds ikS/ksa ik;s tkrs gSaA

(v) LFky o leqæ dh lEidZ js[kk dks leqæ ry dgrs gSaA 

(i) tyok;q dks çHkkfor dj o"kkZ djkrs gSaA

(ii) [kkus ds fy, eNfy;k¡ çkIr gksrh gSaA

(iii) isVªksy] çkÑfrd xSl o vHkzd tSls dqN [kfut inkFkZ 
çkIr gksrs gSaA

(iv) vUrjkZ"Vªh; ifjogu (98%) blh ty }kjk gksrk gSA

(v) ygjksa o Tokj HkkVs ls 'kfä mRiUu dh tkrh gSA

egklkxjh; ty lalk/ku 

(Oceanic Water Resources)

egklkxjksa dk euq"; ds fy, mi;ksx 

(Uses of Oceans for Man)

(vi) egklkxjksa ls çkIr ouLifr rVh; çns'k ds fuokfl;ksa 
}kjk Hkkstu ds :i esa dke esa yh tkrh gSA 

Hkwfexr ty ihus ,oa flapkbZ ds :i esa dke vkrk gSA 
bldk mi;ksx vc m|ksxksa esa Hkh gksus yxk gSA o"kkZ ds }kjk 
Hkwfexr ty Lrj esa o`f) gksrh gS rFkk fofHkUu dk;ksZa gsrq ikuh 
vklkuh ls lqyHk gksus yxrk gSA dbZ o"kksZa ls o"kkZ dky ds nkSjku 
de o vfu;fer o"kkZ ,oa vfu;fer Hkwty nksgu ds dkj.k 
Hkwfexr ty Lrj fxjrk tk jgk gSA blds vfrfjä [kuu] 
gSMiEi] cksfjax] Ñf"k gsrq ty ds fy, xgjkbZ rd [kqnkbZ Hkh 
Hkwfexr ty Lrj fxjus ds çeq[k dkj.k gSA Hkkjr esa Hkwfexr ty 
Lrj dks fxjus ls jksdus ds fy, fuEu mik; gS&

(i) de ikuh esa vf/kd mit nsus okyh Qlysa mxkukA

(ii) ufn;ksa ds isansa esa dq,a cukdj ty Lrj c<+kukA

(iii) ty ds vuko';d mi;ksx dks ?kVkukA

(iv) xkao ds rkykc] ukfM;ksa vkfn dk iqu#)kjA

(v) o"kkZ ty dks Nr ij jksd dj lap;u djukA

(vi) ty xzg.k {ks= dk çca/ku djukA

Hkkjr esa okf"kZd iqu% pktZ jsV 24 feeh-@o"kZ ls 198 feeh-
@o"kZ gSA vxj le; jgrs ikuh dh yEch vof/k rd mi;ksx dh 
;kstuk ugha cukbZ xbZ rks euq"; vkil esa ikuh ds fy, yM+saxs 
vkSj lekt esa v'kkafr mRiUu gksdj x`g;q) tSlh Hk;kog fLFkfr 
cusxhA gekjs ns'k esa fofHkUu jkT;ksa esa Hkwfexr ty dk mi;ksx 
dk çfr'kr fuEu rkfydk esa çnf'kZr gS&

lkekU; 'kCnksa esa os lHkh inkFkZ tks [kuu (mining) }kjk 

çkIr fd;s tkrs gSa] [kfut dgykrs gSaA tSls& dks;yk] isVªksfy;e 

,oa /kkfRod v;Ld (ores)A oSKkfud 'kCnkoyh esa [kfut dk 

rkRi;Z ,d ,sls vtSo (inorganic) inkFkZ ls gS tks ,d fof'k"V 

jklk;fud laxBu (composition) j[krk gks rFkk mlds d.kksa 

ds feJ.k ls 'kSy jpuk gksrh gksA lkekU;r% lHkh [kfut josnkj  

(crystalline) gksrs gSaA dqN [kfut ,d gh rRo ls fufeZr gksrs gSa] 

tSls& ghjk] dkcZu vkfn] ijUrq vf/kdka'k [kfut nks rRoksa okys 

gksrs gSa] tSls& yksgs vkSj lYQj vkfn ds ikbjkbV~l (Pyrites)A 

[kfut ds vusd xq.k/keZ (properties) gksrs gSa& fØLVyh; :i] 

dBksjrk] fof'k"V ?kuRo (specific gravity), jax] pedhykiu ;k 

Hkwfexr ty (Underground Water)

[kfut lalk/ku
(Mineral Resources)

[kfut lalk/ku dk vFkZ 

(Meaning of Mineral Resources)



(86)

ped (lustre) vkSj ikjnf'kZrk (transparency), jsf[kr (streak), 

foHkafxr ,oa fonyuh (cleavage) lajpuk] vkfnA

gekjh lH;rk /kkRoh; [kfutksa (Metallic minerals) ij 

vk/kkfjr gSA [kfut inkFkZ lalkj ds lcls vf/kd ewY;oku 

lalk/kuksa esa ls gSaA fdlh u fdlh :i esa os euq"; ds fy;s 

ijeko';d gSaA ued] vk;ksMhu vkSj ¶yqvksjhu tSls [kfut rks 

euq"; ds Hkkstu ds vax gSa( buds fcuk euq"; LoLFk ugha jg 

ldrkA gekjh e'khusa /kkrqvksa dh cuh gSa] vkSj os [kfut bZa/kuksa ls 

pyrh gSaA lalkj ds jsyekxksZa }kjk ftruk otu [kfut inkFkksZa 

dk <ks;k tkrk gS] bruk otu lalkj ds vU; lHkh lalkèkuksa dk 

Hkh feydj jsy }kjk ugha <ks;k tkrkA

ekuo lH;rk ds bfrgkl esa] vc ls yxHkx 8 yk[k o"kZ iwoZ 

euq"; f¶ayV (flint) çLrj ds vkStkj cukus yxk FkkA cgqr yEcs 

le; rd çLrj f'kYi (stone tools) dk ç;ksx djus ds ckn vc 

ls yxHkx 20 gtkj o"kZ iwoZ euq"; /kkrqvksa dk ç;ksx djuk lh[k 

x;k FkkA lcls igys euq"; rk¡cs ds NksVs vkStkj cukuk tkurk 

FkkA og dky rkez&;qx (Copper-age) dgykrk gSA mlds 

i'pkr~ euq"; us dkals dk ç;ksx djuk lh[kk( og dky dkaL; dk 

;qx (Bronze age) dgyk;kA orZeku dky dks ;a=&;qx dgk 

tkrk gSA vkt dh lH;rk] 'kfä vkSj ;a=ksa dh lH;rk gSA vkt 

dks;yk] [kfut rsy vkSj fo|qr ds dkj[kkus py jgs gSa( rFkk 

vkf.od [kfutksa (atomic minerals) us euq"; ds gkFkksa esa vikj 

'kfä lkSai nh gSA bl çdkj orZeku lH;rk ^[kfut lH;rk* 

(mineral civilization) dgykrh gSA

Hkkjr esa [kfutksa ds [kuu ,oa mi;ksx dk bfrgkl lSadM+ksa 

o"kZ iqjkuk gSA çkphu dky esa gekjs ns'k esa yksgk] rkack] lhlk] 

tLrk] Lo.kZ] pkanh ,oa dksckYV dk mRiknu fd;k tkrk FkkA 

çkphu [kuu dk;Z ,oa /kkrq fu"d"kZ.k ds fpà vkt jktLFkku] 

fcgkj] ,oa nf{k.kh Hkkjr esa vusd LFkkuksa ij feyrs gSaA orZeku esa 

Hkkjr esa dks;yk] ykSg&v;Ld] eSxuht] v;Ld] vHkzd] Lo.kZ] 

isVªksfy;e ,oa çkÑfrd xSl] rkez v;Ld] lhlk ,oa tLrk 

v;Ld] dkap ckyw (Glass sand), ØksekbV] dk;ukbV] 

esXuslkbV] flfyesukbV] LVh,VkbV] ftIle] eksustkbV] csfjy] 

pwuk&iRFkj] MksyksekbV] eqYrkuh feêh ,oa ckWDlkbV dk mRiknu 

fd;k tkrk gSA buds vfrfjä vYi ek=k esa miyC/k dbZ vU; 

[kftuksa tSls& ,fUVeuh] ,sikVkbV] csjkbV] ,sLcsLVksl] QsYlikj] 

xzsQkbV] VaxLVu ,oa tjdkWu vkfn dk mRiknu Hkh gksrk gSA

ekuo vkSj [kfut lalk/ku 

(Man and Mineral Resources)

Hkkjr ds çeq[k vkfFkZd [kfut

[kfutksa dk oxhZdj.k
(Classification of Minerals)

Hkkjr esa fuEu [kfutksa ds fo'kky fu{ksi ik;s tkrs gSa%&

1- ykSg v;Ld ,oa eSxuht v;Ld

2- ,sY;qfefu;e&eSXuhf'k;e ,oa VkbVsfu;e ds v;Ld

3- mPprki lg [kfut

4- nqyZHk e`nk /kkrq (Rare earth)

5- vHkzd

6- Fkksfj;e ,oa jsfM;ks,sfDVo [kfut

mi;qZä [kfutksa ds ekeys esa Hkkjr dh fLFkfr lq[kn gSA

vYi ek=k esa ik;s tkus okys vkfFkZd egRo ds [kfut % ,sls 

[kfut tks vYi ek=k esa ik;s tkrs gSa] ijUrq mudk vkfFkZd 

egRo dkQh gksrk gS] os gSa&

1- fcLeFk 2- dsMfe;e 3- lhlk

4- xzsQkbV 5- ikjk 6- fudy ,oa dksckYV

7- IysfVue 8- pkanh 9- xa/kd

10- fVu 11- VaxLVu 12- tLrk

13- isVªksfy;e

bl oxZ esa vkus okys [kfutksa ds laca/k esa Hkkjr dh fLFkfr 

fujk'kktud gSA bu [kfutksa dk vU; ns'kksa ls vk;kr djuk 

iM+rk gSA

lkefjd [kfut % ;s vko';d [kfut ftudh ns'k ds 

Hkhrj iwfrZ vi;kZIr vFkok fLFkfrt :i ls vi;kZIr 

(Potentially inadequate) gksrh gS mUgsa lkefjd [kfut dgrs 

gSaA çR;sd ns'k ds fy, lkefjd [kfut fHkUu gks ldrs gSaA

[kfutksa ds xq.k /keZ ,oa mi;ksx ds vuqlkj [kfutksa dks 

fuEukuqlkj oxhZÑr fd;k x;k gS%&

¼v½ /kkfRod [kfut ¼c½ v/kkfRod [kfut

¼v½ /kkfRod [kfut (Metallic minerals) : /kkrq,a 

[kfut v;Ldksa ds ifj"dj.k ls çkIr gksrh gS vkSj /kkfRod 

[kfutksa dks muds xq.kksa ds vuqlkj fuEukuqlkj oxhZÑr fd;k 

x;k gS%&

(i) cgqewY; [kfut&lksuk] pkanh

(ii) ykSg [kkrq [kfut&yksgk] VaxLVu
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(iii) vykSg /kkrq [kfut&lhlk&tLrk] rkack] ,sY;qfefu;e

(iv) jsfM;ks/kehZ [kfut&;wjsfu;e

(v) vU; /kkrq [kfut&eSXuhf'k;e] csfjfy;e] dsMfe;eA

¼c½ v/kkfRod [kfut : v/kkfRod [kfutksa dk vR;fèkd 

vkS|ksfxd mi;ksx gSA ;s lh/ks gh mi;ksx esa fy;s tk ldrs gSa 

vkSj ;s vkS|ksfxd mi;ksx ds vuqlkj gh oxhZÑr fd;s x;s gSa%&

(i) vkS|ksfxd [kfut

¼v½ mPprkilg ,oa rki çfrjks/kh [kfut % dk;ukbV] 

flyheSukbV] ,.MkywlkbV] xzsQkbV] MksyksekbV] Qk;j 

Dys] ,sLcsLVkWl] vHkzd

¼c½ dkap ,oa fljsfed [kfut % DokV~Zt] QSYlikj] 

oksySLVksukbV] dsvksfyu Dys

¼l½ moZjd ,oa jklk;fud [kfut % jkWd QkWLQsV] ik;jkbV] 

cSjkbV] ¶yqvksjkbV

¼n½ fQyj] vi?k.khZ ,oa vU; mi;ksxh [kfut % fQyj] 

lksiLVksu] ik;jksQkbykbV] csUVksukbV] QqylZ vFkZ] 

flfyfl;l vFkZ] dSYlkbV] vi?k"khZ&xkjusV] dksj.Me] 

vU; mi;ksxh&ykbeLVksu] jsM vkWdj] oxhZD;qykbV vkfnA

(ii) jRu [kfut % xkjusV] iUuk] dksj.Me] ,Dokesjkbu] ,fefFkLV 

,oa DokV~Zt ef.kHk

(iii) ltkoVh ,oa bekjrh 'kSy lewg % ekcZy] xzsukbV] 

ykbeLVksu] 'kSy] LysV] ls.MLVksu] iêh dkryk vkfn

(iv) bZa/kuksi;ksxh [kfut % fyXukbV] çkÑfrd rsy ,oa xSlA

dqN [kfutksa dk foLr`r o.kZu ;gk¡ fd;k tk jgk gS%&

bl oxZ esa yksgk] eSxuht] fudy] Øksfe;e] dksckYV] 

VaxLVu] eksfyCMsue] VkbVsfu;e vkfn [kfutksa dks lfEefyr 

fd;k tkrk gSA bu [kfutksa esa ls jktLFkku esa VaxLVu ds 

egÙoiw.kZ ,oa yksgk o eSxuht ds v;Ld vYi ek=k esa ik;s tkrs 

gSaA

 

bl /kkrq dk xyukad lHkh /kkrqvkssa ls vf/kd 1350°C gksrk 

gSA vr% ;g mPprki ij Hkh ugha fi?kyrh gSA fo|qr dh 

lqpkyd gksus ls fo|qr cYcksa esa fQykesaV blh /kkrq ds cuk;s tkrs 

gSaA yksgs ,oa VaxLVu ls cuh feJ /kkrq ls bLikr dkVus ls ;a=] 

VaxLVu dkckZbM ls fNæ.k fcV~l (drilling bits) vkfn cuk;s 

tkrs gSaA bl /kkrq ls jkMkj] Hkkjh cUnwdksa dh ufy;ka] VSad Hksnh 

ykSg /kkrq [kfut (Ferrous Mineral)

VaxLVu (Tungsten)

;a=] tsV baftu ds dy&iqtsZ] ç{ksikL= vkfn cuk;s tkrs gSaA vr% 

bldk lkefjd egÙo gSA buds vfrfjä ,Dl fdj.k e'khuksa] 

fo|qr la;a=ksa] jaxkbZ&NikbZ m|ksxksa esa Hkh ;g /kkrq ç;qä gksrh gSA 

lgh ek;us esa ;g vkS|ksfxd mi;ksx dh /kkrq u gksdj] lkefjd 

egÙo dh /kkrq gSA

VaxLVu ds çeq[k v;Ld fuEu gSa%&

oqyÝsekbV (wolframite) (Fe, Mn) WO4

'khykbV (scheelite) CaWO4

QcZjkbV (ferberite) FeWO  4

gqcusjkbV (hubnerite) MnWO  4

O;kolkf;d mRiknu ds fy, v;Ld esa VaxLVu dh ek=k 

60-70% gksuh pkfg,A

ns'k esa VaxLVu ds O;kolkf;d fu{ksi jktLFkku esa gh ik;s 

tkrs gSaA jktLFkku ds vfrfjä egkjk"Vª] gfj;k.kk ,oa if'peh 

caxky jkT;ksa esa ;g [kfut vYi ek=k esa feyrk gSA jktLFkku esa 

VaxLVu ds çeq[k fu{ksi ukxkSj ftys ds Msxkuk ,oa fljksgh ftys 

ds ckYnk {ks= esa ik;s tkrs gSaA buds vfrfjä Mwaxjiqj ftys ds 

vejfr;k] mn;iqj ftys ds dq.k] ikyh ftys ds cjkfB;ka] vtesj 

ftys ds yknsjk&lkdwu {ks= esa VaxLVu v;Ld gksus ds ladsr 

feys gSaA

euq"; ds thou esa yksgs dk vR;f/kd mi;ksx gSA ;g 

m|ksx ds fy, vk/kkj /kkrq gSA dksbZ Hkh dkj[kkuk] ;a=] midj.k 

yksgs ds mi;ksx ds fcuk fufeZr ugha gks ldrs gSaA bLikr ds :i 

esa ;g loZ= mi;ksx esa vkrk gSA çkphu dky vkSj vkèkqfud ;qx 

esa ;q) ds fy, ç;qä vL=&'kL= ,oa gfFk;kj blh /kkrq ls curs 

gSaA blds vfrfjä ouLifr m|ksx] osfYMax jksM] dks;ys ds 

'kqf)dj.k vkfn ds fy, mi;ksx esa vkrk gSA

iVfyr ykSg v;Ld (spathic iron ore) ftls flMsjkbV 

dgrs gSa] ouLifr m|ksx esa vR;f/kd mi;ksx esa fy;k tkrk gSA 

ekbdke; gsekbV (micaceous hematite) osfYMax jksM cukus] 

nynyh ykSg v;Ld (iron ore bog) fyeksukbV dks;ys ls xSl 

'kqf)dj.k ds dke esa ,oa eSXusVkbV dks;ys dks lkQ djus ds 

dke esa fy;k tkrk gSA

Hkkjr esa mPp dksfV ds ykSg v;Ldksa ds fu{ksi gSa ftuesa Fe 

[kfut v;Ld

forj.k

ykSg [kfut (Iron Minerals)
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dh ek=k 65 ls 85 çfr'kr rd gSA

yksgs ds fuEu [kfut v;Ld gS%&

1- eSXusVkbV (magnetite) Fe O 72.4% Fe3 4

2- gsessVkbV (hematite) Fe O 70% Fe2 3

3- fyeksukbV (limonite) Fe O H O 59-63% Fe2 3 2

4- flMsjkbV (siderite) FeCO 48.2% Fe3

mi;qZä [kfut v;Ldksa esa gsesVkbV ,oa eSXusVkbV dk egÙo 

vR;f/kd gSA buds lkFk dHkh&dHkh vokaNuh; [kfut tSls 

DokVZ~Zt] xa/kd] QkLQksjl] eSxuht] VaxLVu] VkbVsfu;e vkfn 

feyrs gSaA

ns'k esa mPpdksfV ds ,oa egÙoiw.kZ [kfut fup; feyrs gSaA 

nqfu;k ds dqy fup;ksa ds 60% ls T;knk fup; Hkkjr ns'k esa gSaA 

tks çeq[kr% mM+hlk] fcgkj] e/;çns'k] dukZVd] vkUèkzçns'k] 

dsjy] egkjk"Vª] rfeyukMq] xksok] vklke] jktLFkku] iatkc] mÙkj 

çns'k] if'pe caxky vkfn jkT;ksa esa gSaA ns'k esa ykSg [kfut 

dSfEcz;u iwoZ ds 'kSyksa esa çeq[krk ls ,oa dHkh&dHkh r`rh; 

egkdYi ds volknksa esa feyrs gSaA

jktLFkku esa ykSg fu{ksiksa esa t;iqj] mn;iqj] HkhyokM+k] 

>qa>quw] lhdj] djkSyh ,oa nkSlk ds fu{ksi egÙoiw.kZ gSaA

bl oxZ ds vUrxZr lhlk] tLrk] rkack] fVu] ,sY;qfefu;e 

/kkrqvksa ds v;Ldksa dk v/;;u fd;k tkrk gSA lhlk] tLrk] rkack 

ds v;Ldksa ds jktLFkku esa vPNs fu{ksi gSaA ,sY;qfefu;e ds 

v;Ld Hkh dqN ek=k esa feyrs gSa] fdUrq fVu ds v;Ld jktLFkku 

esa vHkh rd ugha ik;s x;s gSaA

jktLFkku esa bu [kfutksa ds nksgu ,oa ifj'kks/ku dh çfØ;k 

cgqr çkphu gS ftlds çek.k jkT; esa QSyh iqjkuh [knkuksa o 

/kkrqey <sjksa (slag heep) ls feyrs gSaA

bu /kkrqvksa dk nSfud thou esa mi;ksx loZfofnr gSA ekuo 

fodkl ds Øe esa iRFkj ;qx ds ckn rkez ;qx dk dkaL; ;qx bu 

/kkrqvksa ds çkphu le; ls gks jgs mi;ksx dks Li"V djrk gSA

jkT; esa bu /kkrq v;Ldksa ds teko vkfdZ;u o çksVsjkstksbd 

dky ds HkhyokM+k] vjkoyh o nsgyh egkla?k dh 'kSyksa esa ik;s 

tkrs gSaA tks eq[;r% f}&[kfuth (bi metal) ;k cgq[kfuth 

(multi metal) teko gSaA jkT; ds çeq[k /kkfRod [kfut ifê;ksa 

[kfut v;Ld

forj.k

vykSg /kkrq [kfut (Non-Ferrous Minerals)

dks Lrfjdh vuqØe esa fuEu çdkj oxhZÑr fd;k x;k gS&

nsgyh egkla?k & rkEck & [ksrM+h rkez iêh

>qa>quw] njhck] vyoj

& rkEck&tLrk & pkax&fpÙkkSM+] u;k

[ksM+k] ikyh] vtkjh&

clUrx<+] xksfy;k]

fiisyk] iêh fljksgh

lhlk&tLrk & Msjh&vEckth iêh 

fljksgh o lkcjdkaVk

¼xqtjkr½ dk;j & 

?kw?kjk ?kkVh iêh

vtesj

vjkoy egkla?k & lhlk&tLrk & tkoj iêh mn;iqj 

rkEck&iknj dh iky]

Mwaxjiqj] vatuh] 

mn;iqj] Hkwf[k;k] 

txiqjk] vkuUniqjh

ckalokM+k

HkhyokM+k egkla?k &lhlk&tLrk &  jktiqjk&njhck&

  flanslj csVweh] jktlean

  vkxqpk iêh] HkhyokM+k 

    o lkaoj iêh] vtesj

rkEck&tLrk    iqj&cusM+k iêh HkhyokM+k

mRifÙk

lhlk&tLrk&rkEck dh mRifÙk eq[;r% vkXus; L=ksrksa ls 

gksrh gSA

rkEcs dk mi;ksx çkphu dky ls gksrk jgk gS vkSj le; ds 

vuqlkj bldh ekax o mi;ksx c<+ jgk gSA orZeku esa eq[; :i ls 

crZu] fo|qr midj.k] fo|qr forjd rkjksa] jsfM;ks] Vsyhfotu] 

okrkuqdwfyr ;a=ksa] VsyhQksu rkjksa] e'khujh midj.k] ok;q;kuksa] 

gfFk;kjksa o ;q) laca/kh midj.k vkfn cukus esa bldk mi;ksx 

fd;k tkrk gSA

rkEcs ds egÙoiw.kZ [kfut v;Ld fuEu gSa&

rkez [kfut (Copper Minerals)

[kfut v;Ld
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1- çkÑr rkEck (native copper) Cu 100% Cu

2- dsYdkslkbV (chalcocite) Cu S 79.8% Cu2

3- dsosykbV (covellite) CuS 64.4% Cu

4- cksukZbV (bornite) Cu FeS 63.6% Cu5 4

5- VsusuVkbV (tennanite) (CuFe)  As S 66.4% Cu12 4 12

6- VsVªkgsMªkbV (tetrahedrite) (CuFe)  Sb S 57% Cu12 4 13

7- ,uktkZbV (anargite) Cu As S 48.3% Cu3 4 4

8- dsYdksikbZjkbV (chalcopyrite) CuFeS 34.5% Cu2

9- eSysdkbV (malachite) CuCO  Cu(OH)  57.3% Cu3 2

10- D;wçkbV (cuprite) Cu O 88.8% Cu2

11- ,twjkbV (azurite) 2 CuCO  Cu (OH)  55.1% Cu3 2

rkez v;Ldksa ds lkFk dbZ xSax [kfut tSls & DokVZ~t] 

MksyksekbV] dSYlkbV] flMsjkbV] flysdsaV [kfut o vU; 

èkkrqvkas ds [kfut v;Ld feyrs gSaA

ns'k esa rkez v;Ld çeq[kr% fcgkj ds flagHkwfe & ekSlkckuh] 

jktLFkku esa [ksrM+h&flxkuk] e/;çns'k esa eykt[k.M {ks=ksa esa 

QSys gSaA bu jkT;ksa ds vfrfjä vkU/kzçns'k] rfeyukMq] xqtjkr 

jkT;ksa esa Hkh bl /kkrq ds fu{ksi gSaA

jktLFkku esa rkez v;Ld çeq[kr% nsgyh egkla?k esa ik;s 

tkrs gSa tks fljksgh ls >qa>quw rd QSys gq, gSa ftlesa [ksrM+h 

flxkuk iêh] >qa>quw] pkax&fprkj dkyk?kkV] ikyh o vtkjh 

clUrx<+&fiisyk iêh] fljksgh çeq[k gSaA buds vfrfjä bUgha 

;qx dh pêkuksa esa lhdj o vyoj ftyksa esa Hkh rkez v;Ld feyrs 

gSaA

jklk;fud o HkkSfrd xq.kksa esa vR;f/kd vUrj gksus ds 

ckotwn lhlk&tLrk çÑfr esa lYQkbM ds :i esa feyrs gSaA 

çkÑfrd lgp;Z ds dkj.k bu v;Ldksa dk o.kZu ,d lkFk gh 

fd;k x;k gSA

lhls dk mi;ksx feJ /kkrq cukus] jklk;fud fo|qr dk;ksZa] 

e'khujh o ;q) laca/kh lkexzh cukus esa fd;k tkrk gSA tLrs dk 

mi;ksx yksgs ds pknjksa ij tLrk p<+kus] ihry ds crZu cukus] 

gLrf'kYi dh oLrq,a o feJ/kkrq cukus esa fd;k tkrk gSA

lhls tLrs ds egÙoiw.kZ v;Ld fuEu gSa&

1- xSysuk (galena) PbS 86.6%Pb

forj.k

lhlk&tLrk [kfut (Lead-Zinc Minerals)

[kfut v;Ld

2- fl:lkbV (cerussite) PbCO 75.5%Pb3

3- ,saxyhlkbV (anglesite) PbSO 68.3%Pb4

tLrs ds v;Ld

1- ftad Cys.M&LQSysjkbV (sphalerite) ZnS 67%Zn

2- fLeFklksukbV (smithsonite) ZnCO 52%Zn3

3- foysekbV (willemite) Zn SiO 58.3%Zn2 4

4- ftUdkbV (zincite) ZnO 80.3%Zn

5- gSehekQkZbV (hemimorphite) Zn Si O 86.6%Pb4 4 7

[OH] H O2 2

Hkkjr esa lhls tLrs ds fu{ksi ns'k dh ekax ds eqdkcys cgqr 

gh de gSaA tks egÙoiw.kZ fu{ksi miyC/k gSa os Hkh jktLFkku esa gh 

gSaA ;g xkSjo jktLFkku dks çkIr gSA jktLFkku ds vfrfjä 

vkU/kzçns'k] xqtjkr] fcgkj] mM+hlk vkfn jkT;ksa esa vYi ek=k eas 

bu [kfutksa ds fu{ksi gSaA

bl /kkrq dk ç;ksx nSfud thou esa c<+rk tk jgk gSA lQsn 

jax dh ;g /kkrq rki o fo|qr dh lqpkyd gksrh gSA otu esa 

gYdh] yphyh o eqyk;e gksus ls bl /kkrq ls feJ èkkrq cuk 

ç{ksikL=ksa] jkdsVksa] ok;q;kuksa ds fuekZ.k esa mi;ksx fd;k tkrk gSA 

buds vfrfjä dbZ m|ksxksa ds ;a= fuekZ.k o crZu Hkh blh /kkrq ls 

cuk;s tkrs gSaA

bl /kkrq dk çeq[k [kfut v;Ld ckWDlkbV (Bauxite) 

(Al O H O) gSA2 3 2

ckWDlkbV o ysVsjkbV dk fuekZ.k m".k o miks".k (tropical 

and sub tropical) {ks=ksa esa ,sY;qfefu;e flfydsV okyh pêkuksa ds 

vi{k; ls gksrk gS tks çeq[kr% vkoj.k fu{ksi (blanket 

deposits), vUrLrfjr (intercalate deposits) fu{ksi ds :i esa 

feyrs gSaA

Hkkjr esa ckWDlkbV ds çeq[k fu{ksi e/; çns'k] egkjk"Vª o 

fcgkj esa ik;s tkrs gSaA jktLFkku esa dgha ij Hkh O;kolkf;d 

[kuu ;ksX; ckWDlkbV fu{ksi ugha gS] fdUrq dksVk o fpÙkkSM+x<+ 

ftyksa esa ykSge; o ,sY;qfefu;e ysVsjkbV ds vkoj.k feyrs gSaA

ijek.kq ÅtkZ ls lEiUu /kkrqvkas dks jsfM;ks/kehZ [kfut ;k 

jsfM;ks,fDVo /kkrqvksa ds uke ls tkuk tkrk gSA bu /kkrqvksa esa 

,sY;qfefu;e (Aluminium)

mRifÙk

forj.k

jsfM;ks/kehZ@fo|qrukfHkd [kfut
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Nqih vikj ÅtkZ ds jgL; dks tkuuk vkSj mldk mi;ksx djuk 

,d egku miyfC/k gSA 'kkafrdky esa ;g eku tkfr ds fy, 

^ijek.kq ÅtkZ* ds :i esa ojnku gS rks ;q) dky esa ̂ijek.kq ce* ds 

:i esa vfHk'kki gSA ijek.kq ÅtkZ ls gks jgs fo|qr mRiknu ls 

vkS|ksfxd fodkl rsth ls jgk gSA ogha fgjksf'kek o ukxklkdh 

¼tkiku½ ijek.kq ce ls gq, fouk'k ds çR;{k mnkgj.k gSA 

jsfM;ks/kehZ [kfutksa dh [kkst dk dk;Z ns'k esa Hkkjrh; ijek.kq 

ÅtkZ foHkkx ¼,-,e-Mh-½ }kjk fd;k tkrk gSA

jsfM;ks/kehZ /kkrqvksa eas ;wjsfu;e o Fkksfj;e lokZf/kd egÙoiw.kZ 

gSA ;wjsfu;e ds çeq[k v;Ld ;wjsfuukbV (uraninite) o 

fipCyS.M (pitchblende) gSaA ftuesa ;wjsfu;e vkWDlkbM (UO ) o 2

Fkksfj;e dh ek=k 50 ls 58% rd ik;h tkrh gSA

;wjsfu;e ds fu{ksi m".k tyh; çØe }kjk f'kjkvksa ds :i esa 

'kSy o QkWLQsV fu{ksiksa ds lkFk o Iyslj ds :i esa feyrs gSaA

Hkkjr esa ;wjsfu;e ds fu{ksi fcgkj jkT; ds tknqxqM+k {ks= esa 

feyrs gSa tgka budk [kuu gksrk gSA buds vfrfjä jktLFkku o 

vkU/kzçns'k esa Hkh ;g [kfut feyrk gSA Fkksfj;e ds fu{ksi dsjy 

jkT; ds nf{k.kh if'peh leqæh fdukjs ij fDoyku ds ikl QSys 

jsr ds lkFk eksustkbV ds :i esa feyrs gSaA bl jsr esa vkSlr 4 ls 

5% dh eksustkbV dh ek=k gSA ;gka ij 14 yk[k Vu laHkkfor 

eksustkbV ds fu{ksi gSaA lalkj esa ;g lcls vPNs eksukstkbV ds 

fu{ksi gSaA dsjy ds vfrfjä vkU/kzçns'k ds okYVs;j o iV~ue~ esa 

Hkh eksukstkbV ds fu{ksi jsr ds lkFk feyrs gSA jktLFkku esa 

;wjsfu;e ds v;Ld gksus ds ladsr mn;iqj] HkhyokM+k o lhdj 

ftyksa esa feyrs gSa] fdUrq dgha ij Hkh O;kolkf;d fu{ksi ugha 

feyrs gSaA

v/kkfRod [kfut lkekU;r% mlh :i esa ç;qä gksrs gSa ftl 

:i esa budk [kuu fd;k tkrk gSA [kfut ds mi;ksx çkIr gksus 

ds rjhdksa ,oa jklk;fud lajpuk ds vk/kkj ij bUgsa fuEu oxksZa esa 

foHkä fd;k x;k gS%&

¼v½ vkS|ksfxd [kfut (Industrial Minerals) 

¼c½ jRu [kfut (Gem Minerals)

¼l½ bekjrh ltkoVh ,oa vU; 'kSy lewg (Dimensional, 

Decorative and Shale Rocks)

[kfut v;Ld

mRifÙk

forj.k

v/kkfRod [kfut (Non-Metallic Minerals)

¼n½ bZa/kuksi;ksxh [kfut (Fuel Minerals)

v/kkfRod [kfutksa dk egÙo muds jklk;fud ?kVdksa vkSj 

HkkSfrd xq.kksa ls gksrk gSA ,d gh [kfut dbZ m|ksxksa esa ç;qä 

gksrk gS vkSj jklk;fud ?kVdksa esa ifjorZu gksus ij ;g ,d 

m|ksx ds ctk; dbZ nwljs m|ksxksa ds fy;s mi;qä gksrk gSA 

[kfutksa ds mi;ksx ds vk/kkj ij bUgsa fuEu oxksZa esa foHkä fd;k 

x;k gS%&

1- mPprkilg ,oa rki çfrjks/kh [kfut & mnkgj.k xzsQkbV] 

MksykekbV] Qk;j Dys] ckWDlkbV vkfnA

2- dkap ,ooa fljsfed m|ksx ds [kfut

3- moZjd ,oa jklk;fud [kfut

4- fQyj] vi?k.khZ ,oa vU; mi;ksxh [kfutA

çÑfr esa xzsQkbV nks :iksa esa feyrk gSA ,d fØLVyh; ,oa 

nwljk vfØLVyh;A fØLVyh; xzsQkbV i=dksa (Flakes) esa ik;k 

tkrk gSA xzsQkbV vius fof'k"V xq.kksa] mPprki lg xq.kèkeZ] rki 

,oa fo|qr dh lqpkydrk rFkk uje ,oa de dBksj gksus ds dkj.k 

fofHkUu m|ksxksa esa mi;ksx esa fy;k tkrk gSA ;g vEyksa ,oa vU; 

vfHkdeZdksa ds lkFk dksbZ fØ;k ugha djrk gS vkSj bldk 

xyukad 3000 fMxzh ls.VhxzsM gS bl dkj.k ls bldk mi;ksx 

mPprkilg inkFkksZa] <ykbZ ds dk;ksZa (Foundry works), 

Øqflcy (Crucible), is.V] Lusgd (Lubricant), ijek.kq ÅtkZ 

dk;ZØeksa] Mk;ueksa ds cq'k] isfUly] cSVjh vkfn cukus esa fd;k 

tkrk gSA

;g Dys gkbMªl ,sY;wfefu;e flfydsV gS ftlesa 

IykLVhflVh dk xq.k gksrk gSA Dys dbZ çdkj dh gksrh gS ftuesa 

ls eq[; gS & pkbuk Dys] cky Dys] Qk;j DysA Dys ds mi;ksx 

muds HkkSfrd xq.kkas tSls IykLVhflVh] fldqM+u ds xq.k] rki lgu 

dju dh 'kfä] xeZ djus ds ckn jax] lkUærk] ikuh lks[kus dh 

ek=k vkfn ij fuHkZj djrh gSA

lisZUVhu ,oa ,sfEQcksy ds dqN [kfutksa ds ,sLcsLVkWl dk 

uke fn;k x;k gSA ;g çkÑfrd :i ls miyC/k js'ks okyk 

[kfut gS ftl ij rki ,oa vEyksa dk çHkko ugha iM+rk gS vkSj tks 

2650 fMxzh ls.VhxzsM rd rki lgu dj ldus dk xq.k j[krk 

vkS|ksfxd [kfut (Industrial Minerals)

xzsQkbV

Qk;j Dys (Fire Clay)

vU; rkiçfrjks/kh [kfut&,sLcsLVkWl ,oa vHkzd

,sLcsLVkWl (Asbestos)
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gSA blds js'ks dksey] uktqd ,oa yphys gksrs gSaA blds js'ks ls 

diM+s cqus tk ldrs gSaA ;g [kfut rki] m"ek] fo|qr o /ofu dk 

dqpkyd gksrk gS ftlds dkj.k bl [kfut dk egÙo vR;f/kd 

gSA

,sLcsLVkWl mRifÙk ds vuqlkj gh O;kolkf;d ukeksa ls tkuk 

tkrk gSA

1- ,sfEQcksy ,sLcsLVkWl

2- lisZUVhu ,sLcsLVkWl

,sfEQcksy ,sLcsLVkWl ds çeq[k [kfut gSa & ØksflMksykbV 

(Crocidolite), ,sUFkksfQykbV (Anthophyllite) ,oa ,ekslkbV 

(Amosite)A lcls vPNs Js.kh ds ,sLcsLVkWl ds :i esa 

fØlksVkby (Crysotile) dks gh tkuk tkrk gS ftlds js'ks yEcs] 

dksey] uktqd fdUrq etcwr gksrs gSaA ;g lisZUVhu esa feyrk gSA

vHkzd ds rki ,oa fo|qr ds dqpkyd o otu esa gYdk gksus 

ds dkj.k blds dbZ vkS|ksfxd mi;ksx gSaA blds vk/kkj fonyu 

(Basal cleavages) gksrs gSa ftlds dkj.k ;g iryh&iryh 'khV 

ds :i esa vyx&vyx dh tk ldrh gS ,oa iryh&iryh ijrsa 

gksus ds ckotwn bldh etcwrh ,oa uE;rk (Flexibility) cuh 

jgrh gSA

vHkzd dk egRoiw.kZ mi;ksx fo|qr midj.kksa eas dqpkyd ds 

:i esa gksrk gSA

bl oxZ esa eq[; :i ls DokV~Zt] QSYlikj] oksySLVksukbV 

,oa Dys [kfutksa dks lfEefyr fd;k x;k gS ftudk vf/kdrj 

mi;ksx dkap o fljsfed m|ksx esa fd;k tkrk gSA dqN vU; 

[kfut tSls ¶ywvksjkbV] cSjkbV MksyksekbV] yhfFk;e [kfut] 

flyheSukbV] eSXuslkbV] lksMk ,'k] VSYd] ik;jksQkbykbV vkfn 

[kfutksa dk Hkh bu m|ksxksa esa mi;ksx gksrk gS] fdUrq bu [kfutksa 

dh cgqr de ek=k dh vko';drk gksrh gSA

QSYlikj jklk;fud n`f"V ls lksfM;e] iksVsf'k;e ,oa 

dSfYl;e ds flfydsV gSaA Hkw&iiZVh esa ;g lokZf/kd ik;k tkus 

okyk [kfut gS vkSj vkXus; 'kSyksa esa çeq[krk ls feyrk gSA 

QSYlikj esa lksfM;e ,oa iksVsf'k;e dh ek=k vkfFkZd n`f"V ls 

mi;ksxh gksrh gSA QSYlikj ds lkFk vYi ek=k esa Hkh ;fn yksgk] 

eSxuht] lsfjlkbV] dSfYl;e dh ek=k gks rks og vkS|ksfxd 

vHkzd (Mica)

mi;ksx 

dkap ,oa fljsfed m|ksxksa ds [kfut

QSYlikj

n`f"V ls vuqi;qä gksrk gSA

mRifÙk

O;kolkf;d egÙo dk QSYlikj eq[; :i ls tksu 

isXekVkbV 'kSy esa feyrk gSA vkXus; ,oa dk;kUrfjr pêkuksa esa 

isXekVkbV fHkfÙk (Pegmatite Daykes) vFkok ysal (Lenses) dh 

vkÑfr esa ikbZ tkrh gSA DokVZ~t ,oa QSYlikj dk mRiknu çk;% 

lkFk&lkFk gksrk gS vkSj ;g mRiknu eq[; :i ls tksu 

isXekVkbV fHkfÙk;ksa ls gh gksrk gSA

QSYlikj dk çeq[k mi;ksx fljsfed m|ksx esa gSA ,yckbV 

¼QSYlikj dh fdLe½ dk mi;ksx Ñf=e nkar cukus esa fd;k tkrk 

gSA

moZjd cukus esa dke vkus okys [kfutksa dks bl oxZ esa 

lfEefyr fd;k x;k gSA ftuesa eq[; gS & jkWd QkWLQsV 'kSy] 

ftIle] ikbjkbV vkfnA jktLFkku esa ;s lHkh [kfut çpqj ek=k 

esa miyC/k gSaA bl oxZ esa jkWd QkWLQsV ,oa ikbjkbV [kfutksa dk 

foospu fd;k x;k gSA jklk;fud [kfutksa esa cSjkbV ,oa 

¶ywvksjkbV dks bl oxZ esa ifjHkkf"kr fd;k x;k gSA

jkWd QkWLQsV] QkWLQsV ;k QkWLQksjkbV ,d ;k ,d ls 

vfèkd QkWLQsV [kfutksa dk lewg gS tks dSfYl;e QkWLQsV 

{Ca(PO )}gSA ftlesa P O  dh ek=k 30 çfr'kr ;k blls vf/kd 4 2 5

gksus ij ;g lh/ks gh moZjd cukus ds fy;s mi;qä gksrk gSA de 

ek=k gksus ij bls ifj"Ñr dj mi;ksxh cuk;k tk ldrk gSA

jkWd QkWLQsV eq[; :i ls flaxy lqij QkWLQsV] fVªiy 

lqij QkWLQsV vkfn moZjd cukus ds fy;s çeq[k dPpk eky gSA 

blds vfrfjä ;g dbZ jklk;fud m|ksxksa esa Hkh mi;ksxh gSA

ftIle gkbMªl dSfYl;e lYQsV gS ftlesa 20 çfr'kr 

ikuh gksrk gSA bldk jklk;fud lw= CaSO .4H O gSA ;g 4 2

[kfut lk/kkj.kr% lQsn /kwlj] gYds ihys jax dk gksrk gSA

orZeku esa bldk mi;ksx çeq[kr% lhesUV teko ds le; 

dks fu;af=r djus gsrq] moZjd ¼veksfu;e lYQsV½ ,oa IykLVj 

vkWQ isfjl cukus esa fd;k tkrk gSA blds vU; mi;ksx 

dhV.kquk'kd nokb;ksa] dkxt] isUV m|ksxksa esa gSA ftIle dks 

100°-125° ls.VhxzsM rd xeZ djus ls IykLVj vkWQ isfjl 

moZjd ,oa jklk;fud [kfut

moZjd [kfut

jkWd QkWLQsV

ftIle

mi;ksx
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fufeZr gksrk gS tks fpfdRlky;ksa] dkj[kkuksa] lkaps cukus] èofu 

çfrjks/kd] vfXulg inkFkksZa ds fuekZ.k esa dke esa fy;k tkrk gSA

lsfyukbV dk mi;ksx lQsn lhesUV cukus ,oa lw{en'khZ 

;a= esa gksrk gSA fuEu dksfV dk ftIle {kkjh; Hkwfe dks lqèkkj dj 

Hkwfe dh mitkÅ 'kfä c<+kus ds dke esa fy;k tkrk gSA

bl oxZ esa fQyj] vi?k"kZ.k ¼,ejh LVksu½ ,oa vU; mi;ksx 

esa vkus okys [kfutksa dks lfEefyr fd;k x;k gSA fQyj ds :i 

esa dke esa fy;s tkus okys [kfutksa esa ¼VSYd½ lksiLVksu] 

cs.VksukbV] QqylZ vFkZ] flfyfl;l vFkZ] ik;jks QkbykbV ,oa 

dSYlkbV çeq[k gSaA vi?k"kZ.k ds fy;s ç;q+ä [kfutksa esa dksj.Me] 

xkjusV] ,sxsV çeq[k gSaA vU; mi;ksxh [kfutksa eas ykbeLVksu] 

oehZD;qykbV] ,sLcsLVkWl] vkadj [kfutksa dks lfEefyr fd;k 

x;k gSA

[kfut bZa/ku ds :i esa dks;yk] isVªksfy;e ,oa çkÑfrd 

xSl dks lfEefyr :i ls tkuk gSA çkÑfrd bZa/ku dk mi;ksx 

,oa egÙo dbZ vU; ÅtkZ ds L=ksr tSls fo|qr ÅtkZ ¼ty] 

rkih; ,oa ijek.kq ÅtkZ½] v{k; ÅtkZ] xSj ijEijkxr] lw;Z ÅtkZ 

vkfn ds Kkr gksus ds mijkUr Hkh de ugha gqvk gS vkSj ÅtkZ ds 

u;s L=ksr vHkh Hkh [kfut ÅtkZ çkÑfrd bZa/ku dk LFkku ugha ys 

ik;s gSaA [kfut bZa/kuksa dks çeq[kr% ÅtkZ ds mRiknu ds fy;s ;k 

dkcZfud ;kSfxdksa ds fuekZ.k ds fy;s mi;ksx esa yk;k tkrk gSA

[kfut bZa/kuksa dk mi;ksx vksVkseksckby m|ksx] vkokxeu 

ds lk/kuksa esa] fpdukbZ;qä inkFkZ ds :i esa] [kkuk idkus] çdk'k 

djus ds fy,] dy&dkj[kkuksa dks pykus vkfn esa gksrk gSA 

çkÑfrd [kfut bZa/kuksa dh çeq[kr% fuEu nks Jsf.k;ka gSa&

¼v½ dks;yk o fyXukbV [kfut

¼c½ isVªksfy;e ,oa çkÑfrd xSl ¼gkbMªksdkcZu½

dkys lksus ds uke ls tkuk tkus okyk ;g [kfut jk"Vªksa dh 

vkfFkZd fLFkfr dks lokZf/kd çHkkfor djrk gS vkSj ;a=hdj.k ds 

bl ;qx esa vR;Ur egÙoiw.kZ gSA xzhl fuoklh isVªksfy;e ds 

L=ksrksa ls bZlk ls 450 o"kZ iwoZ ifjfpr FksA phu esa bZlk ds 221 

o"kZ iwoZ bldk mi;ksx çkjEHk gks x;k FkkA fiNys dbZ o"kksZa ls bls 

çdk'k gsrq mi;ksx esa fy;k tkrk jgk gSA isVªksfy;e Hkw&ry ls 

dbZ lkS ehVj uhps ik;k tkrk gS ftls rsy ds dqvksa }kjk çkIr 

fQyj] vi?k"khZ ,oa vU; mi;ksxh [kfut

bZa/kuksi;ksxh [kfut (Fuel Minerals)

çkÑfrd rsy ,oa xSl (Petrolium and Natural 
Gas)

fd;k tkrk gS vkSj muds ifj'kks/ku ls dbZ mRikn çkIr fd;s 

tkrs gSaA

isVªksfy;e dbZ gkbMªksdkcZu ;kSfxdksa dk feJ.k gS ftuds 

lkFk vkWDlhtu] ukbVªkstu ,oa xa/kd Hkh vYi ek=k esa gksrs gSaA 

isVªksfy;e esa isjkQhu oxZ esa dbZ lnL; lkekU; rki] nkc ij 

Bksl] æo ,oa xSl ds :i esa ik;s tkrs gSaA isVªksfy;e esa fuEu 

dkcZfud inkFkZ vyx&vyx ek=k esa ik;s tkrs gSa&

1- isjkfQu oxZ (C H ) ds lnL;n 2n+2

2- vlar`Ir gkbMªksdkcZu

3- csUthu (C H )6 6

4- ikWjfQfjUl (Porphyrins)

5- uS¶Fkhu J`a[kyk (Nephthene series)

6- ,flfVyhu ,oa mPprj lnL; (Acetylene and Higher 

member)

fdUgha nks LFkkuksa ij ik;s tkus okys isVªksfy;e dk 

jklk;fud la?kVu ,d&lk ugha gksrk gSA isVªksfy;e dk jax 

xgjk ihyk] xgjk Hkwjk ,oa gYds jax dk gksrk gSA bldk vkisf{kd 

?kuRo 0-8 ls 0-98 gksrk gSA

isVªksfy;e ds fu{ksi dSfEcz;u dYi ls Iyk;kslhu dky 

¼r`rh; dYi½ dh volknh 'kSyksa ds lkFk feyrs gSaA dk;kUrfjr 

,oa vkXus; 'kSyksa ds lkFk bldh mRifÙk lk/kkj.kr% ugha ik;h 

tkrh gSA isVªksfy;e leqæ esa tSo inkFkksZa (Organic matter) ds 

nc tkus ls ,oa mlds ckn vkWDlhtu jfgr vi?kVu ds dkj.k 

gkbMªksdkcZu dk fuekZ.k gksrk gSA tSo inkFkksZa ds nks oxksZa dks 

isVªksfy;e fuekZ.k ds fy;s mÙkjnk;h ekuk tkrk gSA ;s tSo inkFkZ 

fuEufyf[kr gks ldrs gSa%&

1- ikniksa ¼ikS/kksa½ ds vo'ks"k (Remains of Plants)

2- v/kksIyod çkf.k;ksa ds vo'ks"k (Remains of Lower 

Plantonic animals) tSls & Mk;Ve ,oa 'kSoky (Diatom 

and Algae)A 

Hkkjr esa isVªksfy;e ds fup; r`rh; dYi dh volknh 'kSyksa 

esa feyrs gSaA vklke ds fMxcksbZ] eksjsu] ugjdfV;k {ks=ksa esa] 

xqtjkr ds [kaHkkr csflu esa vadys'oj] dyksy uoxkao {ks=ksa esa 

egkjk"Vª ds cksEcs gkbZ] {ks=ksa esa isVªksfy;e ds fup; feyrs gSa vkSj 

jklk;fud la?kVu

isVªksfy;e dh mRifÙk

rsy o xSl ds fup; forj.k
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mudk ogk¡ ls nksgu fd;k tk jgk gSA blds vfrfjä xksnkojh 

csflu] czãiq= csflu ,oa ueZnk] csflu esa Hkh isVªksfy;e ds fup; 

feyus dh laHkkoukvksa dk irk pyk gSA

fo'o esa c<+rs vkS|ksfxdhdj.k ds dkj.k lHkh çdkj ds 

[kfutksa dk nksgu fnu çfrfnu c<+rk tk jgk gS ftlds nq"çHkko 

çÑfr esa Li"V :i ls fn[kkbZ nsus yxs gSaA [kuu ls çÑfr dk 

:i gh foÑr gksrk utj vkrk gSA [kuu ds nq"çHkkoksa dk laf{kIr 

v/;;u fuEu fcUnqvkas@'kh"kZdksa ds vUrxZr fd;k tk ldrk gS%&

¼1½ [kuu o ouksa dk gzkl

¼2½ [kuu o Ñf"k Hkwfe esa deh

¼3½ [kuu o vif'k"V fuLrkj.k

¼4½ [kuu o ok;q çnw"k.k

¼5½ [kuu o ty çnw"k.k 

¼6½ [kuu o /ofu çnw"k.k

¼7½ [kuu o ty Lrj

1- [kuu o ouksa dk gzkl % foÜo esa [kfut v;Ldksa ds fu{ksi 

çk;% ouksa esa ik;s tkrs gSa vkSj tc [kfut mRiknu gsrq 

çfØ;k çkjEHk djrs gSa rks [kuu o [kfut mRiknksa dks 

ifjogu }kjk vU; LFkkuksa ij ys tkus ds fy, ouksa dks dkV 

fn;k tkrk gSA iwjh vjkoyh ioZr J`a[kyk esa fnu çfrfnu 

c<+rs [kuu ds dkj.k taxy yxkrkj dVrs tk jgs gSa vkSj 

muesa fujUrj gzkl ls bl {ks= dk i;kZoj.k lUrqyu 

fcxM+uk çkjEHk gks x;k gSA blh dk ifj.kke gS fd bl {ks= 

esa yxkrkj rkiØe c<+ jgk gS vkSj okf"kZd o"kkZ de gksrh 

tk jgh gSA xgjkrk ty ladV blh dk ,d ifj.kke gSA 

blds lkFk gh o`{kksa ds dVus ls e`nk dk {kj.k Hkh c<+rk tk 

jgk gS rFkk rst o"kkZ ds le; ck<+ vkuk Hkh blh dk ijks{k 

ifj.kke gSA ouksa ds dVrs tkus ls ogka ds fuokfl;ksa ds fy, 

vkt Hkkstu çcU/k dfBu gks jgk gS rFkk yksx vius fuokl 

dks NksM+dj 'kgjksa dh vksj etnwjh ds fy, iyk;u dj jgs 

gSaA blfy, 'kgjh vkckn fujUrj c<+rh tk jgh gSA

2- [kuu o Ñf"k Hkwfe esa deh % tc [kfutksa ds fu{ksi lery 

Hkwfe ij feyrs gSa rks [kuu dk;Z ls Ñf"k Hkwfe esa deh vk 

tkrh gSA rRi'pkr~ ogka ds fuokfl;ksa ds fy, iyk;u gh 

,d ek= fodYi cprk gSA

3- [kuu o vif'k"V fuLrkj.k % fofHkUu çdkj ds [kfut 

v;Ldksa ds 'kks/ku dh çfØ;k ds dkj.k vuqi;ksxh inkFkZ Hkh 

[kfutksa ds nksgu@[kuu dk i;kZoj.k ij çHkko

mRiUu gksrs gSa ftudh ek=k /kkfRod] v/kkfRod o bZa/ku ds 

:i esa mi;ksxh [kfutksa ls cgqr vf/kd gksrh gSA blfy, 

bu vif'k"Vksa dks lgh LFkku ij fuLrkj.k [kfut m|ksxksa 

dh lcls cM+h fodV leL;k gSA mnkgj.k ds fy, ekcZy 

[kuu o çfØ;k ls tks Lyjh curh gS] mldh ek=k fnuksa 

fnu c<+rh tk jgh gS] Lyjh dks ;gka&ogka csrjrhc Mky 

fn;k tkrk gS ftlls dbZ çdkj dh leL;k,a mRiUu gksrh 

gSaA ekcZy Lyjh /khjs&/khjs ok;q çnw"k.k dk ,d cgqr cM+k 

dkj.k curh tk jgh gSA [kfutksa ds 'kks/ku çfØ;k ls 

mRiUu dbZ xkS.k mRikn vkus okys le; esa dbZ Hk;adj 

çnw"kd dk :i ysaxs vkSj ekuo lH;rk ds fy, lcls cM+k 

[krjk lkfcr gksaxsA buesa ijek.kq vL= Hkh ,d gSA

4- [kuu o ok;q çnw"k.k % [kfut ds le; foLQksVksa 

(Blasting) ls mRiUu /kqvka dbZ çdkj ds ok;q çnw"kd 

mRiUu djrk gSA bl ij dksbZ çHkkoh fu;a=.k ugha gksus ls 

Hkfo"; esa euq"; dks 'olu laca/kh dbZ jksxksa dk lkeuk 

djuk iM+sxkA

5- [kuu o ty çnw"k.k % [kfut mRiknksa dh çfØ;k esa ges'kk 

ty dh vko';drk jgrh gS vkSj ç;qä ty esa xkS.k 

mRikn lfEefyr gks tkrs gSa ftlls ty çnwf"kr gksrk gSA 

[kuu ds dkj.k fudyk vif'k"V tc o"kkZ ty ds lkFk 

cgdj ikuh esa fey tkrk gS rks ufn;ksa] ukyksa o >hyksa esa 

çnw"k.k QSyrk gSA blh çnw"k.k ls dbZ çdkj ds tyh; ikS/ks 

o thoksa dh e`R;q gks tkrh gSA

6- [kuu o /ofu çnw"k.k % [kuu esa ç;qä e'khuksa ls rst /ofu 

fudyrh gS ftlls ogka dke djus okys yksxksa easa fofHkUu 

çdkj ds jksx mRiUu gksrs gSaA

7- [kuu o tyLrj % [kuu ls cuh xgjh [knkuksa ls ikuh dk 

Lrj /khjs&/khjs xgjk gksrk tk jgk ftlls ty Lrj fxjrk 

tk jgk gSA

vUr esa ;gh dgk tk ldrk gS fd [kfutksa ds c<+rs 

mRiknu ls euq"; dks dbZ çdkj ds [krjs gSa ftuls mls lkoèkku 

jguk pkfg;sA le; jgrs vxj bl leL;k ds lekèkku dh vksj 

/;ku ugha fn;k x;k rks ;g ekuo lH;rk dh lekfIr dk dkj.k 

cusxkA

1- [kfut {ks=ksa vkSj [kkuksa rd lM+dsa] jsyekxZ] eksVj ekxZ 

vkfn cukus vko';d gksrs gSaA [kkuksa ds lehi cM+s uxj 

cl tkrs gSaA ,s.Mht ioZr ij] rkacs] fVu vkfn ds [kfutksa 

[kfutksa ds lkaLÑfrd çHkko
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dks çkIr djus ds fy, e'khujh rFkk vko';d lkexzh 

ok;q;kuksa }kjk igqapkbZ xbZ FkhA mlds fy;s ioZr ij Hkh 

ok;q;kuksa ds gokbZ vìs cukus iM+s FksA

2- [kfut lEifÙk ds lekIr gks tkus ij [kkuksa dks NksM+ fn;k 

tkrk gSA ogka ij clh gqbZ ekuo&cLrh dks thfodk fuokZg 

dk dksbZ vU; lk/ku viukuk iM+rk gS] ojuk ml cLrh dks 

NksM+uk gksrk gSA bl çdkj [kuu O;olk; ,d çdkj dh 

pyokflrk (Nomadism) gSA Ñf"k] m|ksx vkSj O;kikj ij 

vk/kkfjr uxjksa dh vis{kk [kfut dLcs vLFkkbZ gksrs gaSA 

[kfut lekfIr ij os çk;% mtkM+ ^Hkqrgk uxj* (Ghost 

towns) cu tkrs gSaA yksx ogka ls LFkkukUrj.k djds 

thfodk&fuokZg gsrq nwljs {ks=ksa dks pys tkrs gSaA

3- [kfutksa ds [kuu vkSj mi;ksx laca/kh vkfo"dkjksa vkSj [kkstksa 

ls fofHkUu ns'kksa esa Kku o`f) gksrh jgrh gSA ,d ns'k esa gqbZ 

oSKkfud vkSj VsDuksykWftdy mUufr ls nwljs ns'k Hkh ykHk 

mBkrs gSaA blls ikjLifjd lkaLÑfrd lEidZ c<+rs gSaA

1- [kfut lalk/kuksa dk forj.k bruk fo"ke gS fd dksbZ Hkh jk"Vª 

;g ugha dg ldrk gS fd mlds ikl lHkh [kfut vko';d 

ek=k esa ekStwn gSA blfy, jk"Vªksa esa ijLij O;kikj vkSj 

vUrjkZ"Vªh; fuHkZjrk jgrh gSA

2- dks;yk] isVªksfy;e] yksgk rFkk vU; ;q)uhfrd egÙo ds 

[kfutksa ds Lokeh jk"Vª cyoku gksrs gSaA dksbZ Hkh jk"Vª rc 

rd lcy ugha gks ldrk gS] tc rd fd mlds Hkkjh m|ksxksa 

¼yksgk&bLikr vkSj jlk;uksa½ dk fodkl ugha gqvk gksA

3- dqN ns'k ,sls gksrs gSa fd muesa [kfut lEifÙk rks çpqj ek=k 

esa gksrh gS] ijUrq vko';d iwath] oSKkfud n{krk vkSj 

çcU/kd {kerk ugha gksrh gSA nf{k.k vÝhdk esa jksMsf'k;k rFkk 

nf{k.k vÝhdk la?k esa çpqj lksuk] dks;yk] IysfVue] ghjk 

vkfn lEifÙk Fkh] ijUrq foKku vkSj iwath dh deh FkhA bl 

çdkj ds ns'kksa esa fons'kh vkØkUrkvksa] mifuos'kdksa  ;k 

O;kikfj;ksa ds }kjk [kfutksa dks ekuo mi;ksx esa yk;k tkrk 

gSA

1- çR;sd jk"Vª dh vkS|ksfxd] lSfud rFkk lkefjd 'kfä 

[kfut lalk/kuksa ij fuHkZj djrh gSA ;fn dksbZ jk"Vª vius 

yksgs&bLikr ds vk/kkj ij Hkkjh la[;k esa ;q) ds VSad] rksisa] 

dop&xkfM+;ka] Vªd] eksVj xkfM+;ka vkfn cuk ysrk gS] 

,sY;qfefu;e ls ok;q;ku cuk ysrk gS] ijUrq ;fn ml jk"Vª 

[kfutksa ds jktuhfrd çHkko

[kfut lalk/ku rFkk ;q)

ds ikl isVªksfy;e ugha gS] rks pkyd 'kfä ds vHkko esa VSad 

vkSj ok;q;ku csdkj iM+s jgsaxsA mldh lSfud 'kfä fucZy 

jgsxhA

2- f}rh; egk;q) ok;q;kuksa }kjk yM+k x;k FkkA bl egk;q) esa 

ukth teZuh dh gkj dk lcls cM+k dkj.k isVªksfy;e dh 

deh Fkh] D;ksafd mlds ok;q;kuksa rFkk Hkwfe ij yM+us okyh 

lsukvksa ds fy;s çR;sd fMohtu dks çfrfnu 15]300 xSyu 

isVªksfy;e dh vko';drk gksrh FkhA

3- la;qä jkT; vesfjdk vkSj fczVsu lalkj ds vf/kdka'k rsy 

{ks=ksa ij vf/kdkj ds fy;s yxkrkj ç;Ru djrs jgs gSaA 

mUgksaus vjc] dqoSr] bjkd] bZjku] osustq,yk vkfn ds rsy 

{ks=ksa ds Bsds fy;s gSaA la;qä jkT; vesfjdk rFkk lksfo;r 

la?k ds vf/kdkj esa Hkh isVªksfy;e ds fo'kky Hk.Mkj gSa] fQj 

Hkh og vius iM+kSlh jkT;ksa ¼iksyS.M] jksekfu;k] gaxjh] 

vYckfu;k vkSj bZjku½ ds rsy {ks=ksa esa Hkh viuh #fp j[krk 

gSA bu rF;ksa ls çdV gksrk gS fd isVªksfy;e ds LokfeRo ls 

vkRe&j{kk vkSj vkS|ksfxd lqj{kk cuh jgrh gSA

4- dHkh&dHkh [kfutksa dh çkfIr ds fy;s ;q) gks tkrs gSaA 

teZuh ds ikl dks;ys dk Hk.Mkj gS] ijUrq yksgs dh deh gSA 

teZuh us iM+kSlh ns'k yDtecxZ ds yksgs dk vius vkfèkiR; 

esa dj fy;k FkkA

i`Foh ij mifLFkr çR;sd tho dks viuh tSfod fØ;k,a ds 

lapkyu gsrq ÅtkZ dh vko';drk iM+rh gSA euq"; i`Foh ij 

lcls cqf)eku çk.kh gksus ds dkj.k ÅtkZ dk mi;ksx vius 

tSfod fØ;kvksa ds vfrfjä vius thou Lrj dks c<+kus ,oa 

vkjke çkfIr gsrq Hkh djrk gSA

dk;Z djus dh {kerk ÅtkZ dgykrh gSA

ÅtkZ fu;a=.k m"ekxfrdh ds fu;eksa ij vk/kkfjr gSA 

m"ekxfrdh dk çFke fu;e ÅtkZ laj{k.k ds ckjs esa crkrk gSA 

blds vuqlkj ÅtkZ dk u rks fuekZ.k fd;k tk ldrk gS uk gh 

mldks u"V fd;k tk ldrk gSA bls dsoy ,d :i ls nwljs :i 

esa cnyk tk ldrk gSA mnkgj.kkFkZ gfjr ikni lkSj ÅtkZ dks 

vo'kksf"kr dj bls jklk;fud ÅtkZ esa ifjofrZr dj tSoHkkj ds 

:i esa lafpr dj ysrs gSaA

m"ekxfrdh dh f}rh; fu;e ds vuqlkj ÅtkZ :ikarj.k esa 

dqN ÅtkZ dk {k; m"ek ds :i esa gksrk gSA ;g m"ek okrkoj.k esa 

pyh tkrh gSA ÅtkZ dks dSyksjh esa ekik tkrk gSA ,d xzke 

ÅtkZ lalk/ku (Energy Resources)

ÅtkZ fu;a=.k ds fu;e (Laws of Energy Control)
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dSyksjh rki dk og ifjek.k gS tks ,d xzke ikuh ds rkieku dks 

,d fMxzh lsUVhxzsM c<+kus ds fy, vko';d gksrh gSA bl ek=d 

dk ç;ksx [kk| inkFkksZa ,oa vU; tSfod inkFkksZa dk ÅtkZ dk eku 

çnf'kZr djus ds fy, fd;k tkrk gSA ;|fi vc bldk LFkku 

twy us ys fy;k gSA

twy dk;Z dk O;kogkfjd ek=d gSA ;g ÅtkZ dh O;qRiUu 

SI bdkbZ gS ftldk vFkZ gS og dk;Z tks ,d U;wVu ds cjkcj cy 

fdlh fcUnq dks ,d ehVj rd foLFkkfir djus ds fy, fd;k 

tkrk gSA 

ÅtkZ ds L=ksrksa dks nks :iksa esa ckaVk tk ldrk gS&

I. uohdj.kh; ÅtkZ  II. vuohdj.kh; ÅtkZ L=ksr

,sls ÅtkZ lalk/ku ftudh vkiwfrZ deh [kRe ugha gksrh gS 

rFkk bUgsa ckj&ckj mRiUu fd;k tk ldrk gSA budk ç;ksx 

vxj foosdiw.kZ rjhds ls fd;k tk, rks os vius vki dks ;Fkkor 

cuk;s j[krs gSa] uohdj.kh; ÅtkZ lalk/ku dgykrs gSaA ;s fuEu 

çdkj ds gksrs gSa&

¼1½ lkSj ÅtkZ

¼2½ iou ÅtkZ

¼3½ leqæh ÅtkZ

¼4½ Hkwrkih; ÅtkZ

¼5½ tSoHkkj vk/kkfjr ÅtkZ

1- lkSj ÅtkZ (Solar energy) – lw;Z ÅtkZ dk lcls cM+k 

L=ksr gSA lEiw.kZ ÅtkZ dk 99.98% Hkkx lkSj ÅtkZ ls çkIr gksrk 

gS ysfdu bldk cgqr lw{e va'k gh ekuoksi;ksxh ÅtkZ ds :i esa 

ç;ksx gks ikrk gSA ;g çnw"k.k jfgr ÅtkZ dk ,d vlhfer L=ksr 

gSA lkSj ÅtkZ lHkh ÅtkZ dk çkFkfed L=ksr gS bls ;kaf=d] 

fo|qr ;k jklk;fud ÅtkZ esa cny fn;k tkrk gSA blds fuEu 

mi;ksx gS& 

(i) ikuh xeZ djuk

(ii) Hkkstu idkus esa

(iii) lkSj Hkêh ds :i esa

(iv) bekjrksa dks xeZ djus esa

(v) xzhu gkml esa

ÅtkZ ds L=ksr (Sources of Energy)

I. uohdj.kh; ÅtkZ L=ksr
(Renewable Energy Resources)

(vi) cht mipkj esa

(vii) rki fo|qr ÅtkZ

(viii) ty iEi

(ix) lksyj vklou esaA

lksyj dqdj ls ftlesa ,d oxZ ehVj ,d=.k {ks= esa 17-3 

çfr'kr dh n{krk ls lkSj ÅtkZ ,df=r gks jgh gS] 663 fdxzk 

bZa/ku ydM+h dh cpr dh tk ldrh gSA

çdk'koksfYVd lsy }kjk lkSj ÅtkZ dks lh/ks gh fo|qr ÅtkZ 

esa ifjofrZr dj nsrs gSaA ftldk mi;ksx lkeqnkf;d çdk'k] 

jsfM;ks] Vh-oh-] ?kjsyw çdk'k gsrq fd;k tkrk gSA

us'kuy lksyj QksVksokWfYVd ,uthZ fMeksuLVªs'ku çksxzke ds 

rgr xSj ijEijkxr ÅtkZ L=ksr foHkkx }kjk 1980 ds i'pkr~ 

vusd ,sls la;a=ksa dh LFkkiuk dh xbZ ftldk mi;ksx ty iEi] 

Vh-oh- ,oa xzkeh.k fo|qrhdj.k gsrq fd;k tkrk gSA gfj;k.kk esa 

çFke lkSj ghVj 1982 esa gfj;k.kk czhojht fyfeVsM] eqjFkky esa 

yxk;k x;k ftlds }kjk çfrfnu 15000 yhVj ikuh dks 65 fMxzh 

lsUVhxzsM ij xeZ fd;k tk ldrk gSA gfj;k.kk lkSj ÅtkZ la;a=ksa 

esa ns'k esa vxz.kh gSA

2- iou ÅtkZ (Wind energy) – iou ÅtkZ ,d 

uohudj.kh; ÅtkZ L=ksr gS tks i`Foh dh lrg ds çfrfnu B.Ms 

o xeZ gksus dh çfØ;k }kjk mRiUu gksrh gSA xfr'khy ok;q dks 

gok ;k iou (Wind) dgrs gSaA gok dh blh ÅtkZ dks ekuo 

mi;ksx eas fy;k tkrk gSA ok;q esa ÅtkZ fuEu dkj.kksa ls gksrh gS&

(i) ok;q dh xfr (Velocity of air) 

(ii) ok;q dk ?kuRo (Density of air)

(iii) xfr'khy ok;q {ks= (Area of moving air) 

fdlh LFkku fo'ks"k ij xfr'khy ok;q dh 'kfä fuEu çdkj 

ls çnf'kZr djrh gS&
3

P = 0.5 PAV  

P = ok;q dk ?kuRo] A = xfr'khy ok;q {ks=] V = ok;q dh 

xfr

Hkkjr esa xqtjkr] if'peh ?kkV] e/; Hkkjr ,oa nf{k.kh Hkkjr 

ds dbZ fgLlksa esa o"kZ ds 5&7 ekg ok;q dk vkSlr ?kuRo 4 

fdyksokV çfr oxZehVj çfrfnu ls vf/kd jgrk gSA 'kjn _rq eas 

ok;q ?kuRo 10 fdyksokV çfr oxZehVj çfrfnu ls Hkh vf/kd 

jgrk gSA mPp ?kuRo dh xfr'khy ok;q dks ;kaf=d ;k fo|qr 

ÅtkZ esa ifjofrZr fd;k tk ldrk gSA
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iou ÅtkZ ifjorZu ra= nks çdkj ds gksrs gSa&

(i) lekukUrj v{k e'khu (Horizontal axis machine) – 

blesa ?kw.kZu v{k xfr'khy ok;q dh fn'kk ds lekukUrj gksrk gSA 

blh dkj.k bl çdkj ds ra= es ok;q dh fn'kk esa ifjorZu ds 

lkFk&lkFk iou ÅtkZ ifjorZu ra= dh fn'kk dks Hkh ifjofrZr 

djuk iM+rk gSA

(ii) yEcor v{k e'khu (Vertical axis machine) – blesa 

?kw.kZu v{k Hkwry ,oa ok;q dh fn'kk nksuksa ls ledks.k (90°) ij 

gksrk gSA blfy, bl ra= esa ok;q dh fn'kk esa ifjorZu ds 

lkFk&lkFk iou ÅtkZ ifjorZu ra= dh fn'kk dks ifjofrZr djus 

dh vko';drk ugha jgrhA ;g e'khu ty iEi pykus o de 

ek=k esa fo|qr mRiknu esa mi;qä gksrh gSA bldh n{krk 

10–15% rd gksrh gSA 

iou ÅtkZ dk ç;ksx vkfndky ls gksrk jgk gSA phu esa 

yxHkx 3000 o"kZ iqjkus iou ÅtkZ vk/kkfjr e'khuksa ds çek.k 

feys gSaA vk/kqfud le; esa iou ÅtkZ dk ç;ksx ty iEi pykus] 

fo|qr mRiknu ,oa vukt pfDd;ksa esa fd;k tkrk gSA

(i) fo|qr mRiknu (Electricity production) – fo'o esa 

yxHkx 4500 esxkokV fo|qr dk mRiknu iou ÅtkZ }kjk fd;k 

tkrk gSA Hkkjr esa yxHkx 1000 esxkokV {kerk dk ok;q ÅtkZ 

fo|qr mRiknu la;a= LFkkfir fd;k tk pqdk gSA xSj ijEijkxr 

ÅtkZ L=ksr foHkkx ds vuqlkj 3-3 esxkokV ek.Moh] 1-1 esxkokV 

dPN esa] 550 fdyksokV vks[kk] VqfVdksfju ,oa iqjh esa LFkkfir 

fd;k tk pqdk gSA bu {ks=ksa esa tgk¡ vkSlr okf"kZd ok;q osx de 

ls de 18 fdeh- çfr ?k.Vk ;k 2000 fdyksokV ?k.Vk çfr o"kZ gks 

,sls la;a= vf/kd lQy gksrs gSaA

(ii) iou ÅtkZ vk/kkfjr ty iEi (Water pump based on 

wind energy) – bl çdkj ds ty iEi dk vkdkj 1&8 ehVj 

jksVj O;kl rd gksrk gSA ok;q dh xfr'khyrk ds vkèkkj ij blesa 

1 fdyksokV rd dh ÅtkZ çkIr dh tkrh gSA vf/kd ÅtkZ gsrq 

iou fo|qr ifEiax ra= dk mi;ksx fd;k tk ldrk gSA vkt 

,sls iEi miyC/k gSa tks 5&6 fd-eh- çfr ?k.Vk ;k vf/kd ok;qosx 

ij ç;ksx esa yk;s tk ldrs gSaA ok;q iEi }kjk çfr ?ku ehVj 

ikuh dks iEi djus esa yxHkx 20 #i;s dk [kpZ vkrk gSA

(iii) cSVjh pktZj (Battery charger) – ;g ,d iou e'khu 

gS ftlesa jksVj dk O;kl 1&2-5 ehVj rd gksrk gSA ftlds }kjk 

10 ehVj@lSd.M dh ok;q xfr ij 50&500 okV dh 'kfä çkIr 

dh tk ldrh gSA bl çdkj pktZ cSVjh dk ç;ksx çdk'k] jsfM;ks 

iou ÅtkZ ds mi;ksx (Uses of Wind Energy)

lapkj] vLirky ds midj.k vkfn pykus esa fd;k tkrk gSA

(iv) iou tujsVj (Wind generator) – blesa ,d LVhy 

dk Vkoj yxk jgrk gS ,oa iou dks idM+us ds fy, çksisyj CysM 

gksrs gSa rFkk ,d tujsVj gksrk gSA vyx&vyx iou tsusjsVj 

[ksrksa o ?kjksa ds ikl yxs jgrs gSaA ysfdu ;s lewg esa ;k iou QkeZ 

ds :i esa O;ofLFkr gksrs gSaA cgrh gqbZ iou VckZbu esa yxs CysMksa 

dks Bhd ,d cM+s gok f[kykSukuqek fiu Oghy (Toy pin wheel) 

dh lrg ?kqekrh gSA bl ;a= dks iou VckZbu dgrs gSaA

VckZbu ds CysM ,d ls tqM+s jgrs gSa tks ,d VfuZax 'kk¶V ds 

Åij fVdk jgrk gSA ;g 'kk¶V ,d xh;j Vªkalfe'ku ckWDl ds 

Hkhrj tkrk gS tgk¡ mlds ?kweus dh xfr c<+ tkrh gSA Vªkalfe'ku 

ckWDl ,d mPp xfr okys 'kk¶V ls tqM+k jgrk gS tks ,d 

tujsVj dks ?kqekrk gS] mlls fo|qr mRiUu gksrh gSA iou VckZbu 

tSls iou pfDd;k¡ ,d Vkoj ij yxkbZ tkrh gS ftlls vf/kd 

ls vf/kd ÅtkZ lafpr dh tk ldsA 30 ehVj ls vfèkd ÅapkbZ 

ij ;s rst ;k de rwQkuh; gokvksa dk ykHk ys ldrs gSaA 

og ÅtkZ tks Hkwfe ds uhps pêkuksa ,oa rjy inkFkksZa esa fNih 

gksrh gSA i`Foh dk vkarfjd rki 1000&4000 fMxzh lsUVhxzsM rd 

gksrk gS rFkk nkc fdlh&fdlh LFkku ij 20000 ikm.M çfr oxZ 

bap rd gks tkrk gSA Hkwrkih; ÅtkZ eq[; :i ls i`Foh ds vUrj 

esa mifLFkr jsfM;ks/kehZ Fkksfj;e] iksVsf'k;e ,oa ;wjsfu;e ds 

fo?kVu dk ifj.kke gSA

i`Foh ds vUnj fNfær LFkkuksa esa Hkjs gq, vfr xeZ ty] ok"i 

;k nksuksa tyrkih; lalk/ku dgykrs gSaA ;s fNfær pêkusa 

vikjxE; pêkuksa dh ,d ijr ls f?kjh gksrh gSA tyrkih; 

lalk/kuksa dk rkieku 100 ls 240 fMxzh lsUVhxzsM gksrk gSA eè;e 

rki czkbUl ftlesa feFksu ?kqyh jgrh gS] Hkw nkc lalkèku dgykrs 

gSaA budk nkc 1500&15000 ehVj xgjkbZ ij 5000&2000 psi 

gksrk gS rFkk rkieku 90&200 fMxzh lsUVhxzsM gksrk gSA xeZ 'kq"d 

pêkuksa dk rki 90&950 fMxzh lsUVhxzsM gksrk gSA ykos dk rki 

700&1600 fMxzh lsUVhxzsM gksrk gSA

Hkwrkih; ÅtkZ dk ç;ksx LVhe VckZbu dks 'kfä çnku 

djus o fo|qr mRiknu djus ds fy, gksrk gSA bldk ç;ksx ?kjksa 

o bekjrksa dks xeZ djus ds fy, Hkh fd;k tkrk gSA

tSo ÅtkZ ,d ,slh ÅtkZ gS tks tSfod inkFkksZa tSls 

ouLifr] tUrq vif'k"V] uxjh; dpjk] vkS|ksfxd dpjk] 

Hkwrkih; ÅtkZ
(Geothermal Energy)

tSoHkkj vk/kkfjr ÅtkZ (Biomass Based Energy)
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çkÑfrd ouLifr] ou vo'ks"k vkfn ls çkIr gksrh gSA

gfjr ikni lw;Z ds çdk'k esa çdk'k la'ys"k.k }kjk fofdj.k 

ÅtkZ dks jklk;fud ÅtkZ esa ifjofrZr dj nsrs gSa tks ikS/kksa esa 

lafpr gks tkrh gSA tUrq tc isM+&ikS/kksa dks [kkrs gSa rks 

jklk;fud ÅtkZ muds 'kjhj esa ,d= gks tkrh gSA buesa ls dqN 

[kkn ,oa vU; vof'k"Vksa ds :i esa jg tkrh gSA tSoHkkj bZaèku 

uohudj.kh; gksrs gSa D;ksafd bldk dPpk eky T;knk Qly 

mxkdj ;k T;knk tSfod dpjk ,d= dj fQj ls cuk;k tk 

ldrk gSA 

tSoHkkj dk oxhZdj.k fuEu çdkj ls fd;k tk ldrk gS&

1- isVªks ikni (Petro plants) – vkfndky ls ekuo Hkkstu o 

bZa/ku ds fy, isM+&ikS/kksa dks dke esa ysrk jgk gSA Hkkstu idkus] 

?kjksa dks xeZ djus] /kkrqvksa dks xeZ djus mlls gfFk;kj ;k Ñf"k 

;a= dk vkdkj nsus vkfn esa budk ç;ksx djrk FkkA 1880 rd 

ydfM+;k¡ çkFkfed ÅtkZ dk L=ksr Fkh  blds ckn dks;ys us 

bldk LFkku ys fy;k ftlus vkS|ksfxd ØkfUr us tUe fy;kA 

vusd ouLifr;ksa ls æo gkbMªksdkcZu dks isVªksfy;e gkbMªksdkcZu 

esa ifjofrZr fd;k tk ldrk gSA ftu ikS/kksa ls ;g æo 

gkbMªksdkcZu çkIr fd;k tkrk gS mUgsa isVªks ikni dgrs gSaA ;s ikS/ks 

eq[; :i ls ;wQksfcZ;slh] ,Ldyfi;sMslh] ,ikslk;uslh] 

vVhZdslh] lsiksVslh ,oa dkWuoksyoqyslh dqyksa esa feyrs gSaA budh 

385 ls vf/kd çtkfr;k¡ Kkr gSaA

2- ÅtkZ ikS/kkjksi.k (Energy plantations) – vkS|ksxhdj.k 

o tula[;k o`f) ds ifj.kkeLo:i vuohuhdj.kh; ÅtkZ L=ksrksa 

ij ncko iM+k ftlls euq"; dks ÅtkZ ds oSdfYid L=ksrksa ds ckjs 

esa lkspus dks etcwj gksuk iM+kA QyLo:i ,sls ÅtkZ L=ksrksa dk 

c<+kok fn;k tk, ftUgsa iquLZFkkfir fd;k tk ldsA ÅtkZ 

ikS/kkjksi.k mu LFkkuksa ij fd;k tkrk gS tks Ñf"k vumi;ksxh 

gksrh gS ,sls {ks= tgk¡ vkSlr okf"kZd o"kkZ 60 ls-eh- ls de gksrh gks 

ÅtkZ ikS/kjksi.k ds fy, mi;qä gksrs gSaA blds fy, fuEu 

çtkfr;k¡ jksfir dh tkrh gS&

(i) çkslksfil tqyh¶yksjk & vaxzsth ccwy

(ii) vdsf'k;k fuyksfVdk & ns'kh ccwy

(iii) vdsf'k;k vkWfjdqyhQksfeZl & caxkyh ccwy

(iv) ;wdsfyIVl flVªh;ksMksjk & lQsnk

(v) Y;qlhuk Y;qdksflQsyk & lqccwy

(vi) MycftZ;k fllw & lQsn 'kh'ke

tSoHkkj oxhZdj.k (Classification of Biomass)

(vii) VsesfjUMl bfUMdk & beyh

(viii) ,fYcft;k yscsd & ljsl

(ix) fiFkslsyksfc;e MYls & taxy tysch

3- dkcZfud vif'k"V (Organic wastes) – blesa tUrqvksa] 

Ñf"k Qlyksa] ouksa ds vo'ks"k] uxjh; dpjk] Iykfor ikS/ks vo'ks"k 

,oa vkS|ksfxd vif'k"V vkrs gSaA

(i) tUrq vif'k"V & xk;] cSy ,oa HkSal vkfn dk xkscj 

bldk egRoiw.kZ L=ksr gSA tUrq vif'k"V dks fuEu nks çdkj ls 

ÅtkZ ds :i esa ç;ksx esa fy;k tkrk gS&

(a) xkscj ls tSo xSl cukbZ tkrh gSA ;g Toyu'khy xSl 

gksrh gS ftldk mi;ksx çdk'k] [kkuk idkus vkfn esa fd;k tkrk 

gSA

(b) xkscj ls cus d.Ms dk mi;ksx xzkeh.k {ks=ksa esa [kkuk 

cukus ,oa feêh ds crZu idkus esa djrs gSaA

rkfydk & tUrqvksa ls çkIr vif'k"V dh vkSlr ek=k

tUrq vkSlr vif'k"V

¼xkscj ek=k fdxzk@çfrfnu½

HkSal 15.0

xk; 10.0

cSy 12.5

ÅaV 6.0

?kksM+k 10.0

HksM+ 1.0

lqvj 2.25

(ii) Ñf"k ouLifr vo'ks"k (Agricultural residue) – gekjs 

ns'k esa 200 fefy;u Vu Ñf"k Qlyksa ds vo'ks"k tSls xUus dh 

i.kZ] pkoy fNydk ,oa dikl dk ruk vkfn çkIr gksrk gSA  

rkfydk esa budk fooj.k fn;k x;k gSA

rkfydk & egRoiw.kZ Ñf"k vif'k"V dh ek=k

  Ñf"k vo'ks"k ek=k
¼fefy;u Vu@gSDVs;j½

xsgw¡ dk Hkwlk 58-1 fefy;u Vu
eDdk dk Hkwlk ¼ruk] Hkwlk] MqaMk½ 29-6 fefy;u Vu
dikl dk ruk 18-5 fefy;u Vu
cjeqMk ?kkl 15-0 Vu
pkoy fNydk 11-8 fefy;u Vu
ewaxQyh fNydk 8-6 fefy;u Vu
xktj ?kkl 6-0 Vu
xUus dh iÙkh 5-0 Vu
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(iii) ou vo'ks"k (Forest residue) – ouksa ls çkIr gksus okyh 

lw[kh ydfM+;k¡] ifÙk;k¡] chekjh o dhM+s&edksM+ksa] ouksa esa vkx ,oa 

rwQku ls çkIr e`r ikS/ksa o ydfM+;k¡] lw[kh ?kkl o >kfM+;k¡] o`{kksa 

dh lw[kh Nky o vkjk e'khu cqjknk vkfn blesa vkrs gSa tks ÅtkZ 

mi;ksxh gksrs gSaA

(iv) uxjh; vif'k"V (Urban waste) – uxjksa ls fudyus 

okyk jlksbZ lacaf/kr dpjk] Toyu'khy Bksl dpjk] O;olkf;d 

dpjk] vukt e.Mh ,oa lCth e.Mh vif'k"V vkfn ls ÅtkZ 

çkIr gksrh gSA

(v) Iykfor ikS/k vo'ks"k (Floating plants residues) – 

rkykcksa] >hyksa vkfn esa tydqaHkh] fla?kkM+k o dey tSls ikSèks o`gr 

ek=k esa ty lrg ij mx vkrs gSaA lqiks"k.kh; >hyksa esa budk 

mRiknu 25 Vu çfr ,dM+ 'kq"d Hkkj rd gksrk gS ftldk 

mi;ksx ehFksu xSl ds mRiknu esa bZa/ku ds :i esa gksrk gSA

(vi) vkS|ksfxd vif'k"V (Industrial wastes) – m|ksxksa ls 

fudyus okys vif'k"Vksa dks Hkh Hkki cukus] xeZ djus vkfn ds 

lkFk&lkFk fo|qr mRiknu gsrq ç;ksx fd;k tkrk gSA

ck;ksxSl (Biogas)

ty fo|qr ÅtkZ (Hydroelectric Energy)

;g dbZ xSlksa dk feJ.k gS ftlesa yxHkx 57&70 çfr'kr 

ehFksu] 30&45 çfr'kr dkcZuMkbvkWDlkbM ,oa lw{e ek=k esa 

veksfu;k] gkbMªkstu lYQkbM ,oa vkWDlhtu gksrh gSA ck;ksxSl 

vkWDlhtu dh vuqifLFkfr esa xkscj vkfn ij thok.kqvksa dh fØ;k 

ls cukbZ tkrh gSA ck;ksxSl ds fuEufyf[kr Qk;ns gSa&

(i) lLrh ,oa çnw"k.k jfgr rduhdA

(ii) dPps eky dh i;kZIr miyC/krkA

(iii) xzkeh.k {ks=ksa esa ÅtkZ dk egRoiw.kZ L=ksrA

(iv) xk; dk xkscj ds vykok vU; dkcZfud vif'k"V tSls 

eqxhZ] HksM+] ÅaV] ?kksM+s o ekuo ey rFkk Ñf"k ,oa vkS|ksfxd 

vif'k"Vksa ds çca/ku gsrq ,d lqyHk rduhdA

(v) iks"kd rRoksa ls le`) çpqj ek=k esa moZjd dh çkfIrA

ck;ksxSl mRiknu esa thok.kq ds rhu lewg Hkkx ysrs gSa& (i) 

gkbMªksykbfVd ,oa ,flMkstsfud lewg (ii) ,flVkstsfud thok.kq 

(iii) feFksukstsfud thok.kqA bl xSl ds mRiknu esa eq[; :i ls 

xk;] HkSal vkfn dk xkscj dPps eky ds :i esa ç;qä gksrk gS 

blfy, bls xkscj xSl Hkh dgrs gSaA mRiknu dh çfØ;k dks 

la{ksi esa fp= esa çnf'kZr fd;k x;k gSA

ck;ksxSl la;a= esa feJ.k bdkbZ] çhMkbtsLVj] MkbtsLVj 

,oa xSl ,d=.k VSad ,oa Mªkbax csM~l eq[; Hkkx gSA bl xSl ds 

fy, ç;qä dPps eky ¼xkscj½ vkfn esa 80% ty gksrk gS rFkk 

lw{e tSfod çfØ;k esa 90% ty dh vko';drk gksrh gSA 

blfy, ck;ksxSl mRiknu gsrq vfrfjDr ty dh vko';drk 

gksrh gSA bUgsa cM+s VSadksa esa ,df=r fd;k tkrk gSA

Hkkjr ljdkj ds xSj ijEijkxr ÅtkZ L=ksr foHkkx us 

ck;ksxSl rduhd dk o`gn~ Lrj ij fØ;kfUor djds ds fy, 

jk"Vªh; ck;ksxSl fodkl ifj;kstuk 'kq# dhA bl ifj;kstuk ds 

rgr jk"Vªh; Lrj ij yxHkx 5 yk[k ls vf/kd ck;ksxSl la;a= 

yxk;s tk pqds gSaA ,d vuqeku ds vuqlkj 150]000 ck;ksxSl 

la;a= ls bZa/ku ds :i esa ç;qä gksus okyh 600]000 Vu ydM+h dh 

cpr dh tk ldrh gSA bu la;a=ksa ls çkIr 206 fefy;u Vu 

dkcZfud [kkn ls 1-4 fefy;u Vu u=tu] 1-3 fefy;u Vu 

QkWLQksjl rFkk 0-9 fefy;u Vu iksVk'k dh cpr dh tk ldrh 

gSA

ty ls çkIr ty ÅtkZ Hkh uohudj.kh; ÅtkZ dk ,d 

L=ksr gSA cgrs gq, ty dks tek djds bls fo|qr esa ifjofrZr 
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fd;k tk ldrk gSA bls iu fctyh fo|qr ;k ty fo|qr dgk 

tkrk gSA

iu fctyh ÅtkZ og ÅtkZ gS tks fxjrs gq, ikuh }kjk iu 

iDdh] çksisyj ;k VjckbUl dks pykus ds }kjk mRiUu gksrh gSA 

bl gsrq unh ij cka/k dk fuekZ.k fd;k tkrk gS ftlesa ty dks 

cM+s dq.M esa tek fd;k tkrk gSA tc ;g ikuh Vjckbu ls gksdj 

xqtjrk gS rks og ?kwerh gS] tks blds lkFk tqM+s tujsVj dks Hkh 

?kqekrh gS] ftlls fo|qr mRiUu gksrh gSA

bl çdkj mRiUu fo|qr dks ?kjksa] [ksrksa ,oa NksVs xkaoksa esa 

mi;ksx fy;k tk jgk gSA

leqæ ÅtkZ dk vlhfer Hk.Mkj gSA ty rjax] Tokj] ty 

rki ,oa ?kuRo esa vUrj vkfn leqæh ÅtkZ ds eq[; vk/kkj gSA 

bls fuEu çdkjksa esa i<+k tk ldrk gS&

(i) leqæ rkih; ÅtkZ ifjorZu (Ocean thermal energy 

conversion) – lw;Z dh fdj.kksa ds vo'kks"k.k ds QyLo:i leqæ 

ry dk rkieku c<+ tkrk gSA bl rkih; ÅtkZ dks fo|qr ÅtkZ 

esa ifjofrZr fd;k tk ldrk gSA ifjorZu dh bl çfØ;k dks 

leqæ rkih; ÅtkZ ifjorZu (OTEC) dgrs gSaA

;g la;a= ,d rki xfrdh pØ ij dk;Z djrk gS ftlesa 

xeZ lrgh ty o B.Ms xgjs ty ds rkikUrj dk mi;ksx fo|qr 

mRiknu gsrq fd;k tkrk gSA bu la;a=ksa ds lapkyu ds 

QyLo:i LoPN] B.Mk ,oa iks"k.k inkFkksZa ;qä ty çkIr gksrk 

gSA

(ii) yo.krk ds vUrj ls çkIr ÅtkZ (Energy from 

difference in salinity) – ty dh yo.krk esa vUrj ls Hkh ÅtkZ 

çkIr dh tk ldrh gSA leqæh ty dh yo.krk esa vUrj ls 

ijklj.kh; nkc esa vUrj vk tkrk gS tks ÅtkZ dk eq[; L=ksr 

gSA ysfdu ijklj.kh; ÅtkZ dks çkIr djus dh rduhd vHkh 

miyC/k ugha gSA

(iii) rjax ÅtkZ (Wave energy) – gok ds dkj.k leqæ ds 

ty esa mRiUu xfr rjax dgykrh gSA rjaxsa vxj fu;fer o 

'kfä'kkyh gS rks ÅtkZ dk vge~ L=ksr cu ldrh gSA rjax ÅtkZ 

dh {kerk vyx&vyx {ks=ksa esa vyx&vyx gksrh gSA Hkkjr ds 

leqæh rVksa ij okf"kZd rjax ÅtkZ {kerk yxHkx 5&15 fdyksokV 

çfr ehVj ds e/; gSA bls igys ;kaf=d o ckn esa fo|qr ÅtkZ esa 

cnyk tk ldrk gSA

(iv) Tokj ÅtkZ (Tidal energy) – TokjHkkVk ds p<+ko o 

leqæh ÅtkZ (Oceanic Energy)

mrkj ls çkIr ÅtkZ Tokj ÅtkZ dgykrh gSA TokjHkkVk i`Foh ds 

?kw.kZu ,oa pUæek o lw;Z ds xq#Rokd"kZ.k ds dkj.k leqæ esa mRiUu 

gksrk gSA mPp o fuEu Tokj ds e/; 5 ls 5-5 ehVj dk vUrj gksus 

ij bls fo|qr ÅtkZ esa cnyk tk ldrk gSA

Tokjh; ÅtkZ la;a= ,dy ;k cgq csflu gksrs gSa ftlesa ,d 

cka/k] tujsfVax bdkbZ rFkk VkbMy csflu vkSj leqæ dks vyx 

djrh gqbZ ,d lajpuk gksrh gSA mPp Tokj ds le; csflu esa 

ty bdëk gks tkrk gS rFkk fuEu Tokj ds le; tc ckgjh ty 

dk Lrj uhps fxj tkrk gS rks ty VjckbUl ls gksdj cgus 

yxrk gS rFkk fo|qr mRiUu gksrh gSA

Hkkjr esa Tokjh; ÅtkZ fodkl ifj;kstuk ds fy, mi;qä 

LFkku dPN o dsEcs dh [kkM+h gS tgk¡ ij vf/kdre Tokjh; vUrj 

Øe'k% 8 ,oa 11 ehVj gSA lqUnjcu dk xaxk MsYVk tgk¡ 

vf/kdre Tokjh; vUrj 5 ehVj gS] Hkh ,slh ifj;kstukvksa gsrq 

ç;ksx esa fy;k tk ldrk gSA gekjs ns'k dh vuqekfur Tokjh; 

ÅtkZ {kerk yxHkx 8000&9000 esxkokV gSA

egklkxj ds vUnj cM+h ufn;ksa ds leku cgrk ,oa ?kwerk 

gqvk ty/kkjk dgykrk gSA bu fu;fer o rhoz /kkjkvksa dks Hkh 

ÅtkZ mRiknu gsrq ç;qä fd;k tk ldrk gSA

os ÅtkZ lalk/ku ftudh iquLZFkkiuk ;k iqufuZekZ.k laHko 

ugha gS] vuohdj.kh; ÅtkZ L=ksr dgykrs gSaA

vuohdj.kh; ÅtkZ L=ksrksa dk Hk.Mkj lhfer ek=k esa 

miyC/k gS rFkk blds iqu#Riknu dh nj [kir ds vuqikr esa 

ux.; gSA vr% ÅtkZ ds bu L=ksrksa dk Hkfo"; [krjs esa gSA çeq[k 

vuohdj.kh; L=ksr fuEu çdkj gS&

1- dks;yk  2- [kfut rsy  3- çkÑfrd xSl 4- ukfHkdh; ÅtkZ  

1- dks;yk (Coal) – dks;yk] [kfut rsy ,oa çkÑfrd xSl 

dh mRifÙk tSfod gksrh gS vkSj bUgsa thok'e bZa/ku Hkh dgrs gSaA 

dks;yk ?kjksa o m|ksxksa esa ÅtkZ ds çFke L=ksr ds :i esa dke vkus 

okyk Bksl bZa/ku gSA gekjs ns'k esa dks;ys ds çpqj ek=k esa Hk.Mkj 

gSA i`Foh ds vUnj yxHkx 6000 fcfy;u Vu dks;yk gSA ftlesa 

ls yxHkx 2000 fcfy;u Vu dks;ys dk mi;ksx fd;k tk pqdk 

gSA Hkkjr esa fcgkj] mM+hlk] egkjk"Vª] if'peh caxky] vkU/kz çns'k 

o e/; çns'k dks;yk mRiknd jkT; gSA

dks;ys esa jk[k dh ek=k 30 çfr'kr rd gks ldrh gSA 

dks;ys esa ftruk dkcZu vf/kd gksrk gS] mldh xq.koÙkk mruh gh 

II. vuohdj.kh; ÅtkZ L=ksr
(Non Renewable Energy Resources)
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vf/kd gksrh gS ysfdu lYQj dh ek=k yxHkx 1 çfr'kr ls de 

gksrh gS tcfd vU; dks;ys esa lYQj 3&4 çfr'kr gksrk gSA 

dks;ys dk fuekZ.k ouLifr;ksa ls gksrk gSA dbZ yk[kksa o"kZ iwoZ 

vf/kdrj isM+ tks fupys nyny esa iSnk gq, FksA u"V gksrs x;s rFkk 

nyny esa uhps dh vksj /kalrs x;sA nyny esa ;s iwjh rjg lM+ 

ugha ik;s D;ksafd ogk¡ ij gok dk vHkko FkkA dqN isM+&ikS/kksa ds 

fgLls ls tks vkaf'kd :i ls dhpM+ esa gh lM+ x;s Fks] mUgsa ihV 

dgk x;k ftlesa m"ek dh de ek=k gksrh gSA ;s ihV ikuh esa ncus 

ds ckn jsr o xhyh feêh esa ifjofrZr gks tkrs gSaA bu ij dbZ o"kksZa 

rd vkSj inkFkZ tek gksrs jgs gSa vkSj ;g isM+ksa dk fgLlk ncko ,oa 

rki ds çHkko ls dks;ys esa ifjofrZr gks tkrk gSA ;g lcls vf/kd 

ek=k esa miyC/k bZa/ku gS ysfdu lcls cM+k çnw"k.k dk L=ksr gSA

2- [kfut rsy (Mineral oil) – ;g ,d rjy thok'e bZa/ku 

gS tks i`Foh ds uhps vkSj leqæ dh lrg ds uhps ls feyrk gSA ,slk 

ekuk tkrk gS fd 10&20 djksM+ o"kZ iwoZ vfrlw{e thoksa tks ikni 

Iyodksa (Phytoplanktons) ds tfVy fo?kVudkjh   çfØ;k ds 

QyLo:i rsy o çkÑfrd xSl dk fuekZ.k gqvkA ;s ikni Iyod 

lalkj ds egklkxjksa esa o"kksZa igys rSjrs vk jgs gSaA lkSj ÅtkZ dks 

ç;ksx esa ysdj çdk'kla'ys"k.k çfØ;k }kjk Hkkstu lafpr fd;kA 

tc ;s ikni lewg ej tkrs gSaA leqæh lrg ds uhps Mwc tkrs gSa 

rFkk /khjs&/khjs ncs jgdj Bksl pêkuksa esa cny tkrs gSaA i`Foh ds 

Hkhrj dk rki ,oa pêkuksa ds Hkkj ds QyLo:i bu Iyodksa esa 

mifLFkr ÅtkZ va'k /khjs&/khjs gkbMªksdkcZu o xSl esa cny tkrs 

gSaA

Hkkjr esa xaxk] czãiq= ?kkVh dk mÙkjh eSnku] ckEcs gkbZ] Fkkj 

jsfxLrku] xqtjkr ds eSnku] v.Meku fudksckj ds vkl&ikl ds 

{ks=ksa esa [kfut rsy ds vikj Hk.Mkj gSA isVªksfy;e ,d egRoiw.kZ 

lalk/ku gSA fo'o esa ç;qä gksus okyh dqy ÅtkZ dk 40 çfr'kr 

Hkkx isVªksfy;e çnku djrk gSA bldk ç;ksx dkjksa] gokbZ tgktksa] 

VSDVªjksa] ikuh ds tgktksa] fo|qr [kkuk cukus] m|ksxksa] Ñf"k {ks=ksa 

vkfn esa fd;k tkrk gSA thok'e bZa/ku ds fuekZ.k esa yk[kksa o"kZ yx 

tkrs gSaA bls uohuhÑr ugha fd;k tk ldrk gS] uk gh bls fQj ls 

cuk;k tk ldrk gSA ge dsoy bl isVªksfy;e bZa/ku dks laj{k.k 

dj cpk ldrs gSaA ok;q ,oa lkSj ÅtkZ çkfIr ds u;s L=ksr çkIr 

dj bldh [kir de dj ldrs gSaA

3- çkÑfrd xSl (Natural gas) – ;g Hkh ,d thok'e bZa/ku 

gSA i`Foh ds uhps ikbZ tkus okyh xSlksa dk feJ.k gSA [kfut rsy 

ds lkFk&lkFk çkÑfrd xSl dk Hk.Mkj Hkh feyrk gSA çkÑfrd 

xSl dk mi;ksx Hkh ÅtkZ L=ksr ds :i esa fd;k tkrk gSA bls 

?kjsyw Hkfê;ksa] jlksbZ?kjksa esa] [kkus idkus esa] isVªks dsfedy m|ksxksa 

esa bldk mi;ksx fd;k tkrk gSA vktdy bldk ç;ksx clksa o 

dkjksa esa Hkh fd;k tk jgk gSA moZjd la;a=ksa esa Hkh bls dke fy;k 

tkrk gSA

Hkkjr esa f=iqjk] xqtjkr] jktLFkku] egkjk"Vª] rfeyukMq] 

mM+hlk o vkU/kz çns'k esa blds Hk.Mkj feys gSA

4- ukfHkdh; ÅtkZ (Nuclear energy) – ukfHkdh; lay;u 

,oa fo[k.Mu dh çfØ;k esa cM+h ek=k esa ÅtkZ dk mRltZu gksrk 

gSA jsfM;ks,fDVo inkFkksZa ds {k; ls Hkh ÅtkZ fudyrh gSA

ijek.kq ÅtkZ çkIr djus ds fy, ukfHkdh; fj,DVj dk 

mi;ksx fd;k tkrk gS ftlesa ;wjsfu;e ,oa IywVksfu;e ds 

leLFkkfud ijek.kq lay;u dh çfØ;k ls xqtjrs gSaA blds 

QyLo:i mRiUu gksus okyh m"ek ¼Hkki½ }kjk Vjckbu dks 

?kqekdj fo|qr mRiUu dh tkrh gSA ijek.kq fj,DVj rhu çdkj 

ds gksrs gSa&

(i) ykbV okVj fj,DVj & blesa B.Mk djus gsrq lkekU; 

ty ç;ksx esa yk;k tkrk gSA

(ii) gsoh okVj fj,DVj & blesa B.Mk djus ds fy, Hkkjh 

ty dk ç;ksx fd;k tkrk gSA dsukfM;u M;qVsfj;e fj,DVj 

(CANDU) bldk lcls vPNk mnkgj.k gSA

(iii) fyfDoM esVy QkLV czhMj fj,DVj & bl fj,DVj esa 

B.Mk djus gsrq æo lksfM;e dk ç;ksx fd;k tkrk gSA

lEiw.kZ fo'o esa 300 ls vf/kd ijek.kq ÅtkZ la;a= dk;Zjr 

gSaA Hkkjr ijek.kq [kfutksa ls le`) ns'k gS rFkk fcgkj esa ;wjsfu;e] 

dsjy esa Fkksfj;e dh [kkusa mifLFkr gSaA gekjs ns'k esa N% ukfHkdh; 

la;a= egkjk"Vª ¼rkjkiqj½] jktLFkku ¼dksVk½] rfeyukMq 

¼dyiDde½ vkfn esa dk;Zjr gSA

ukfHkdh; ÅtkZ la;a=ksa ds vusd ykHk gSa tSls vf/kd ek=k esa 

bZa/ku dh vkiwfrZ] de ek=k esa CO  mRltZu] de ek=k esa eè;orhZ 2

i;kZoj.kh; çHkko etcwr lqj{kk ra= ds eísutj nq?kZVuk dh de 

lEHkkouk vkfnA ysfdu ijek.kq vif'k"Vksa ds fuiVku] ijek.kq 

gfFk;kj fuekZ.k esa rduhd dk nq#i;ksx] vkradh geys ds fy, 

vfrlaosnu'khyrk blds mi;ksx dks eqf'dy fodYi ds :i esa esa 

is'k djrk gSA ,d ijek.kq fj,DVj dk thou dky 40&60 o"kZ 

gksrk gS rRi'pkr bls cUn u dj B.Ms Toyu'khy la;a= ds :i 

esa NksM+ nsrs gSaA D;ksafd blesa mifLFkr vusd jsfM;ks/kehZ  inkFkksZa 

dks gtkjksa o"kksZa rd i;kZoj.k ls nwj j[kuk gksrk gSA bl çdkj 

vusd lqj{kk mik;ksa ds eísutj ijek.kq la;a= dk fuekZ.k ,oa 

j[k&j[kko vR;Ur egaxk gksrk gSA 
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ÅtkZ vko';drk (Growing Energy Need)

vkfn ekuo ÅtkZ dh iwfrZ ds fy, iw.kZr;k thoksa ij fuHkZj 

FkkA bZa/ku dh vko';drk ds fy, tSoHkkj vk/kkfjr L=ksrksa ,oa 

[kk| vko';drkvksa dh iwfrZ ds fy, tkuojksa dk ç;ksx djrk 

FkkA tula[;k o`f)] ekuo ds ckSf)d fodkl] vkS|ksxhdj.k ,oa 

ekuo lH;rk esa ifjorZu ds lkFk&lkFk mldh ÅtkZ dh ekax esa 

o`f) gksrh xbZA ifj.kkeLo:i ou vk/kkfjr ¼ydM+h vkfn½ ÅtkZ 

L=ksrksa ij vR;f/kd ncko c<+rk x;kA xk;] cSy] HkSal vkfn 

i'kqvksa dk xkscj Hkh ÅtkZ L=ksr ds :i esa ç;ksx gksus yxkA 1830 

esa mÙkjh vesfjdk ,oa ;wjksih; ns'kksa esa dks;ys ds Hk.Mkjksa dk irk 

pykA o"kZ 1880 esa çkFkfed ÅtkZ L=ksr ds :i esa ydM+h dk 

LFkku dks;ys us ys fy;kA ÅtkZ lalk/kuksa dh vko';drk ds 

vk/kkj ij vc rd dh fLFkfr dks fuEu ikap dkyksa esa ckaVk tk 

ldrk gS&

1- vlhfer Hk.Mkj dky ¼1850&1925½ & bl dky esa ;g 

vo/kkj.kk çcy Fkh fd ÅtkZ lalk/kuksa dk Hk.Mkj vlhfer gSa 

rFkk blds ifj.kkeLo:i mudk va/kk/kqa/k nksgu gksus yxk rFkk 

blds laj{k.k ij /;ku ugha fn;k x;kA

2- vkRefuHkZjrk dky ¼1925&1950½ & bl dky esa ;q) ds 

le;] ;q) ckn iquokZl] thou Lrj esa o`f)] jktuSfrd 

vfLFkjrk] tula[;k esa o`f) vkfn ds dkj.k ÅtkZ lalk/kuksa dh 

ekax esa rsth ls o`f) gqbZA vkiwfrZ ds laca/k esa vkRefuHkZjrk ij cy 

fn;k x;kA

3- i;kZoj.k {kfr dky ¼1950&1960½ & bl vofèk eas rhoz 

'kgjhdj.k ,oa vkS|ksfxd o`f) ds dkj.k i;kZoj.kh; çnw"k.k esa 

o`f) gqbZA ifj.kkeLo:i çkÑfrd lalk/kuksa ,oa i;kZoj.k dh 

vikj {kfr gqbZA

4- tu psruk dky ¼1960 ds ckn½ & bl dky esa turk dks 

çkÑfrd lalk/kuksa ds vfr nksgu ls ikfjfLFkfrdh vlUrqyu dh 

fpark gksus yxhA QyLo:i i;kZoj.k laj{k.k gsrq uhfr;ksa dk 

fuekZ.k] xSj ljdkjh ç;kl ,oa tu psruk vkfn dh vksj /;ku 

vkdf"kZr gqvkA

5- orZeku dky & orZeku le; esa ÅtkZ lalk/kuksa dh 

vi;kZIrrk ds cks/k ds dkj.k laj{k.k dh vko';drk ij cy fn;k 

tk jgk gSA

vk/kqfud fodkl dk vk/kkj ÅtkZ gSA fodflr ns'kksa esa 

ÅtkZ dh [kir fodkl'khy ns'kksa ls vf/kd gksrh gSA la;qä jkT; 

vesfjdk esa fo'o dh 33 çfr'kr ÅtkZ dh [kir gksrh gS tcfd 

Hkkjr esa ek= 1-5 çfr'kr ÅtkZ O;; gksrh gSA la;qä jkT; 

vesfjdk esa çfr O;fä fctyh dh [kir fodkl'khy ns'kksa dh 

rqyuk esa 25 xquk vf/kd gSA bu ns'kksa esa fo|qr ÅtkZ dk mi;ksx 

vkS|ksfxd {ks=ksa esa gksrk gSA ÅtkZ dh [kir dk yxHkx 90 

çfr'kr Hkkx [kfut rsy] dks;yk ,oa çkÑfrd xSl ls çkIr gksrk 

gSA

ijEijkxr ÅtkZ L=ksrksa ds va/kk/kqa/k nksgu ls vkbZ rhoz deh 

us lHkh ns'kksa dks ÅtkZ ds xSj ijEijkxr L=ksrksa ds fodkl ds 

fy, çsfjr fd;kA gekjs ns'k esa ijEijkxr ÅtkZ L=ksr dh çkfIr 

gsrq rduhdh dsUæh; o jkT; fo|qr çkf/kdj.k ds rgr dk;Z 

djrh gSA Hkkjr ljdkj dk xSj ijEijkxr ÅtkZ L=ksr foHkkx 

oSdfYid ÅtkZ ds L=ksrksa ds fodkl ds fy, lrr~ ç;Ru'khy gSA 

ÅtkZ ds xSj ijEijkxr L=ksr fuEufyf[kr gS&

(i) lkSj ÅtkZ (Solar energy)

(ii) iou ÅtkZ (Wind energy)

(iii) Hkwrkih; ÅtkZ (Geothermal energy)

(iv) tSoHkkj ÅtkZ (Biomass energy)

(v) Tokjh; ÅtkZ (Tidal energy) 

bu ÅtkZ L=ksrksa dk foLr`r fooj.k uohdj.kh; ÅtkZ 

L=ksrksa ds vUrxZr fd;k x;k gSA

 
1- lalk/ku% os L=ksr ftu ij ekuo lekt nh?kZ vofèk rd 

vkfJr jgrk gSA

2- çkÑfrd lalk/ku% os lalk/ku gSa tks çÑfr }kjk çnku fd;s 

tkrs gSa vkSj euq"; ds fy, mi;ksxh gksrs gSaA

3- ç'kklfud vk/kkj ij ouksa dks rhu çdkjksa esa ckaVk x;k gS & 

(i) lajf{kr ou (ii) jf{kr ou (iii) voxhZÑr ouA

4- tyok;oh; fo"kerk ds vk/kkj ij ou&lnkcgkj] 

ekuwluh] 'kq"d] ioZrh; ,oa MsYVkbZ çdkj ds gksrs gSaA

5- fuoZuhdj.k% ouksa ls fujUrj o`{kksa dh dVkbZ ;k fouk'k 

fuoZuhdj.k dgykrk gSA

6- i`Foh ij ty ds forj.k ds vuqlkj ty lalk/ku nks çdkj 

ds gksrs gSa & (i) LFkyh; (ii) egklkxjh;A

7- [kk| lalk/ku% çkÑfrd ;k Ñf=e :i ls mRikfnr ftu 

inkFkksZa ls euq"; viuk Hkkstu çkIr djrk gSA [kk| 

ÅtkZ ds oSdfYid L=ksr (Alternate Source of Energy)

  egRoiw.kZ fcUnq
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lalkèku dgykrk gSA

8- uohdj.kh; ÅtkZ lalk/ku% os ÅtkZ lalk/ku ftuesa iqu% 

LFkkiuk dh lgt {kerk gksrh gS vkSj ;fn mudk foosdiw.kZ 

mi;ksx fd;k tk, rks os vius vki dks ;Fkkor cuk;s j[krs 

gSaA

9- lkSj ÅtkZ% lw;Z ls çkIr gksus okyh ÅtkZ lkSj ÅtkZ dgykrh 

gSA ;g lHkh ÅtkZ dk çkFkfed] çnw"k.k jfgr] vlhfer 

ÅtkZ L=ksr gSA

10- xfr'khy ok;q dks gok ;k iou dgrs gSaA

11- ok;q esa ÅtkZ mldh xfr] ?kuRo o xfr'khy ok;q {ks= ds 

dkj.k gksrh gSA

12- iou ÅtkZ dh lgk;rk ls ty iEi pykus] vukt ihlus] 

fo|qr mRiknu fd;k tkrk gSA

13- ty rjax] Tokj] ty rki ,oa ?kuRo esa vUrj leqæh ÅtkZ 

ds çeq[k vk/kkj gSA

14- TokjHkkVs ds p<+ko o mrkj ls çkIr ÅtkZ Tokjh; ÅtkZ 

dgykrh gSA

15- i`Foh ds vUnj çkÑfrd rkSj ij mRiUu gksus okyh m"ek 

Hkwrkih; ÅtkZ dgykrh gSA

16- Hkwrkih; ÅtkZ dh mRifÙk i`Foh ds vUrj esa mifLFkr 

jsfM;ks/kehZ inkFkZ Fkksfj;e] iksVsf'k;e o ;wjsfu;e ds fo?kVu 

ds QyLo:i gksrh gSA

17- egklkxj ds vUnj cM+h ufn;ksa ds leku cgrk ,oa ?kwerk 

gqvk ty ty/kkjk dgykrk gSA

18- ,sls ikS/ks tks æo gkbMªksdkcZu ds L=ksr gksrs gSa] isVªks IykUV~l 

dgykrs gSaA mnkgj.k & lsiksVslh] ;wQksfcZ;slh] 

,Ldyfi;sMslh] ,ikslk;uslh vkfn dqyksa ds ikS/ksA

19- Ñf"k v;ksX; Hkwfe ij ,sls ikS/kksa dk jksi.k djuk ftlls 

ÅtkZ çkIr gksrh gSA ÅtkZ ikS/k jksi.k dgykrh gSA mnkgj.k 

& ,dsf'k;k fuyksfVdk] çkslksfil pkbysfUll] çks- 

flujsfj;k] ,fYcft;k yscsd vkfnA

20- ck;ksxSl dk mRiknu O  dh vuqifLFkfr esa xkscj vkfn ls 2

fd;k tkrk gSA ;g eq[; :i ls CO  ,oa CH  xSlksa dk 2 4

feJ.k gksrh gSA

21- ck;ksxSl ds fuekZ.k esa rhu lewg ds thok.kq& 

gkbMªksykbfVd] ,sflVkstsfud ,oa feFksukstsfud thok.kq 

Hkkx ysrs gSaA

22- vuohdj.kh; ÅtkZ L=ksr os ÅtkZ L=ksr gS ftudh 

iquLZFkkiuk ;k iqufuZekZ.k laHko ugha gSA

23- vuohdj.kh; ÅtkZ L=ksr dks;yk] çkÑfrd xSl] [kfut 

rsy ,oa ukfHkdh; ÅtkZ gSA

24- thok'e bZa/ku os gksrs gSa ftudh mRifÙk tSfod gksrh gSA 

mnkgj.k & dks;yk] [kfut rsy] çkÑfrd xSl vkfnA

25- dks;ys esa jk[k dh ek=k 30 çfr'kr rd gks ldrh gSA 

dks;ys dh xq.koÙkk mlesa dkcZu dh vf/kdrk ij fuHkZj 

djrh gSA

26- Hkkjr esa jkuhxat] >fj;k] cksdkjks] iUpdkue] flaxjkSyh] 

pUnk ok?kkZ ,oa xksnkojh osyh eq[; dksy fQYM~l gSaA

27- Hkkjr esa ckEcs gkbZ vkSj vkl&ikl rVh; eSnku] xqtjkr ds 

eSnku] Fkkj dk jsfxLrku ,oa v.Meku fudksckj ds 

vkl&ikl ds {ks= [kfut rsy ds Hk.Mkj gSA

28- çkÑfrd xSl dk ç;ksx jlksbZ?kjksa] dkjksa o clksa ,oa isVªks 

dsfedy m|ksxksa esa fd;k tkrk gSA

29- ukfHkdh; fj,DVj esa jsfM;ks/kehZ inkFkksZa dh NksVh lh ek=k 

ls fo'kky ek=k esa ÅtkZ çkIr dh tk ldrh gSA ukfHkdh; 

ÅtkZ dk leqæh tgkt] Lisl Øk¶V~l ,oa fo|qr mRiknu esa 

ç;ksx fd;k tkrk gSA

30- Hkkjr esa N% ukfHkdh; ÅtkZ la;a= dk;Zjr gSa ftlesa 

egkjk"Vª esa rkjkiqj] jktLFkku esa dksVk ,oa rfeyukMq esa 

dyiDde çeq[k gSA

31- Hkkjr esa ijEijkxr ÅtkZ L=ksr çkfIr dh rduhdh dsUæh; 

,oa jkT; fo|qr çkf/kdj.k ds v/khu gksrh gSA 

  

1- jk"Vªh; ou uhfr ds vuqlkj ns'k ds HkkSxksfyd {ks= dk 

fdruk çfr'kr Hkkx oukPNkfnr djuk gS&

¼v½ 33 ¼c½ 50

¼l½ 63 ¼n½ 23

2- lnkcgkj ouksa esa okf"kZd vkSlr o"kkZ fdruh gksrh gS&

¼v½ 50 ls-eh- ls de ¼c½ 50&100 ls-eh-

¼l½ 100&200 ls-eh- ¼n½ 200 ls-eh- ls vf/kd

3- 2013 dh ou fjiksVZ ds vuqlkj ns'k ds HkkSxksfyd {ks=ksa dk 

fdruk çfr'kr Hkkx oukPNkfnr gS&

¼v½ 19-27 ¼c½ 21-23

vH;klkFkZ iz'u
cgqp;ukRed ç'u (Multiple Choice Questions)
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¼l½ 33-02 ¼n½ 41-07

4- e#LFkyh; o 'kq"d ou dgk¡ ik;s tkrs gSa&

¼v½ rfeyukMq ¼c½ vklke

¼l½ jktLFkku ¼n½ if'peh caxky

5- vf/kdka'k vUrjkZ"Vªh; ifjogu fdl ekxZ ls gksrk gS&

¼v½ ty ¼c½ Fky

¼l½ ok;q ¼n½ mijksä lHkh

6- çkFkfed ÅtkZ L=ksr ds :i esa ydM+h dk LFkku dks;ys us 

dc fy;k&

¼v½ 1830 ¼c½ 1850

¼l½ 1880 ¼n½ 1910

7- leqæh ÅtkZ dk eq[; vk/kkj gS&

¼v½ ty rjax ¼c½ ty rki

¼l½ ty ?kuRo    ¼n½ ty rjax] rki o ?kuRo esa vUrj

8- isVªksfy;e ikni fdu dqyksa ds lnL; gSa&

¼v½ iksvslh o fyfy;slh

¼c½ ,LdyfifM;slh o ;wQksfcZ;slh

¼l½ ØqlhQsjh o ekYoslh

¼n½ lksysuslh ,oa dEiksftVh

9- ck;ksxSl esa dkSulh xSlksa dk feJ.k gksrk gS&

¼v½ SO  ,oa CO  ¼c½ SO  ,oa CH2 2 2 4

¼l½ CO ,oa CO ¼n½ CO  ,oa CH2 2 4

10- ck;ksxSl mRiknu gsrq dPps eky esa fdruk çfr'kr ty dh 

ek=k gksuk vko';d gS&

¼v½ 50 ¼c½ 70

¼l½ 80 ¼n½ 90

11- thok'e bZa/ku gS&

¼v½ [kfut rsy ¼c½ dks;yk

¼l½ çkÑfrd xSl ¼n½ mijksä lHkh

12- ÅtkZ ikS/kkjksi.k ds fy, mi;qä ikni çtkfr gS&

¼v½ çkslksfil flujsfj;k ¼[kstM+h½

¼c½ çkslksfil tqyh¶yksjk ¼foyk;rh ccwy½

¼l½ fMyksfuDl fjth;k ¼xqyeksgj½

¼n½ dsfl;k fQLVqyk ¼veyrkl½

13- jktLFkku esa ijek.kq ÅtkZ la;a= dgk¡ gS&

¼v½ ckalokM+k ¼c½ fpÙkkSM+x<+

¼l½ dksVk ¼n½ mn;iqj

14- Hkkjr esa Tokjh; ÅtkZ fodkl ifj;kstuk ds fy, mi;qä 

LFkku gS&

¼v½ caxky dh [kkM+h

¼c½ [kaHkkr dh [kkM+h 

¼l½ dPN o dsEcs dh [kkM+h

¼n½ mijksä lHkh

15- ck;ksxSl dk mRiknu fdlls fd;k tkrk gS&

¼v½ xkscj ¼c½ Ñf"k vif'k"V

¼l½ vkS|ksfxd vif'k"V ¼n½ mijksä lHkh

16- dks;ys dh xq.koÙkk fdldh ek=k ij fuHkZj djrh gS&

¼v½ jk[k dh ek=k ¼c½ dkcZu dh ek=k

¼l½ lYQj dh ek=k ¼n½ buesa ls dksbZ ugha

17- ouksUewyu ds i;kZoj.k ij iM+us okyk çHkko gS&

¼v½ ck<+ ¼c½ e`nk vijnu

¼l½ vkoklksa dk fouk'k ¼n½ mijksä lHkh

18- thok'eh; bZa/ku gS&

¼v½ isVªksfy;e ¼c½ çkÑfrd xSl

¼l½ dks;yk ¼n½ mijksä lHkh

19- vuohudj.kh; ÅtkZ L=ksr gS&

¼v½ lkSj ÅtkZ ¼c½ iou ÅtkZ

¼l½ Hkwrkih; ÅtkZ ¼n½ ukfHkdh; ÅtkZ

20- ok;q esa ÅtkZ dk dkj.k gS&

¼v½ ok;q dh xfr ¼c½ ok;q dk ?kuRo

¼l½ xfr'khy ok;q {ks= ¼n½ mijksä lHkh

1- çkÑfrd lalk/ku D;k gS\

2- uohdj.kh; ÅtkZ lalk/ku D;k gS\

3- vuohdj.kh; ÅtkZ L=ksrksa ds nks mnkgj.k nhft,A

4- o"kZ 2013 dh fjiksVZ ds vuqlkj Hkkjr ds dqy HkkSxksfyd 

{ks=Qy dk fdruk çfr'kr Hkkx oukPNkfnr gS\

vfr y?kwÙkjkRed ç'u

 (Very Short Answered Questions)
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5- ekulwuh ouksa esa fdruh okf"kZd o"kkZ gksrh gS\

6- ou egksRlo vkUnksyu fdl o"kZ esa çkjaHk gqvk\

7- i`Foh dk vf/kdka'k ty dgk¡ ik;k tkrk gS\

8- fo'o dh [kk| leL;k ds nks çeq[k dkj.k crkb,\

9- vfrpkj.k ds nks çeq[k çHkko fyf[k,\

10- e#LFkyhdj.k D;k gS\

11- çdk'k okWfYVd lsy dk D;k mi;ksx gS\

12- iou ÅtkZ dk mi;ksx fdlesa fd;k tkrk gS\

13- Tokjh; ÅtkZ D;k gS\

14- Hkwrkih; ÅtkZ D;k gksrh gS\

15- tSoHkkj ds L=ksr D;k gS\

16- ck;ksxSl esa fdu xSlksa dk feJ.k gksrk gS\

17- isVªks IykUV~l fdls dgrs gSa\

18- xkscj dk D;k mi;ksx gS\

19- ck;ksxSl dk D;k mi;ksx gS\

20- Hkkjr esa dks;yk mRiknd ds rhu jkT;ksa ds uke crkb;sA

1- ouksa ls D;k ykHk gSa\

2- jk"Vªh; ou uhfr dh çeq[k fo'ks"krk,a D;k gSa\

3- ÅtkZ lalk/ku fdrus çdkj ds gksrs gSa\

4- thok'eh; bZa/ku D;k gS\buds D;k mi;ksx gSaA

5- [kk| lalk/ku D;k gS\blds çeq[k L=ksr dkSuls gSa\

6- fuoZuhdj.k fdls dgrs gSa\blds i;kZoj.k ij D;k çHkko 

gS\

7- ouksa ds fouk'k ds jksdus ds D;k mik; gS\

8- LFkyh; ty lalk/kuksa dk D;k egRo gS\

9- egklkxjh; ty lalk/kuksa dk euq"; ds fy, D;k mi;ksx 

gS\

10- fo'o [kk| leL;k ds çeq[k dkj.kksa ij çdk'k Mkfy,A

y?kwÙkjkRed ç'u (Short Answered Questions)

11- vk/kqfud Ñf"k ds i;kZoj.k ij D;k çHkko gS\le>kb;sA

12- uohdj.kh; ÅtkZ L=ksrksa ij laf{kIr fVIi.kh fyf[k,A

13- lkSj ÅtkZ D;k gS\blds çeq[k mi;ksx D;k gSA

14- leqæh lalk/ku D;k gS\blls ÅtkZ çkIr djus ds 

L=ksr dkSuls gSa\

15- ck;ksxSl mRiknu dh fof/k fyf[k,A

16- vuohdj.kh; ÅtkZ L=ksrksa ij ,d fVIi.kh fyf[k,A

17- iou ÅtkZ D;k gS\blds D;k mi;ksx gS\

18- ukfHkdh; ÅtkZ D;k gS\blds mRiknu ds D;k ykHk ,oa 

lhek,a gSa\

19- fuEu ij fVIi.kh fyf[k,&

(i) [kfut rsy (ii) çkÑfrd xSl

20- tSoHkkj ds fofHkUu L=ksrksa ij ys[k fyf[k,\

1- ou lalk/ku D;k gS\bl ij laf{kIr fVIi.kh fyf[k,A

2- ÅtkZ lalk/ku D;k gS\;s fdrus çdkj ds gksrs gSa\foLrkj ls 

o.kZu dhft,A

3- vfrpkj.k o vk/kqfud Ñf"k ds i;kZoj.k ij çHkkoksa dk 

foLrkj ls o.kZu dhft,A

4- ty lalk/kuksa dk foLrkj ls o.kZu dhft,A

5- ck;ksxSl D;k gS\blds mRiknu dh fØ;k fof/k ,oa mi;ksx 

ij fVIi.kh fyf[k,A

6- fuEu ij fVIi.kh fyf[k,&

(i) ou lalk/ku

(ii) [kk| lalk/ku

(iii) ty lalk/ku

 1- ¼v½ 2- ¼n½ 3- ¼c½ 4- ¼l½ 5- ¼v½ 6- ¼l½

7- ¼n½ 8- ¼c½ 9- ¼n½ 10- ¼n½ 11- ¼n½ 12- ¼c½

13- ¼l½ 14- ¼l½ 15- ¼n½ 16- ¼c½ 17- ¼n½

18- ¼n½ 19- ¼n½ 20- ¼n

fucU/kkRed ç'u (Long Answered Questions)

mÙkjekyk%
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bdkbZ & 1
   i;kZoj.kh; çnw"k.k ,oa ekuo LokLF; µ

(Environmental Pollution and Human Health)

i;kZoj.k foKku & II

ifjp; (Introduction)

çnw"k.k dh ifjHkk"kk (Definition of Pollution)

çnw"k.k ds çdkj (Types of Pollution)

vkfne ekuo dk çÑfr ds lkFk ,d lkeatL; LFkkfir Fkk 
D;ksafd mldh vko';drk,a vR;Ur lhfer FkhA ysfdu ekuo 
lH;rk ds fodkl ds lkFk&lkFk mldh vko';drk,a Hkh c<+rh 
xbZA ckSf)d fodkl ,oa ekuo vko';drkvksa esa o`f) ds 
QyLo:i rduhdh ,oa vkS|ksfxd fodkl esa rsth vkbZA ekuo 
us viuh c<+rh gqbZ vko';drkvkas dh iwfrZ gsrq çkÑfrd lalk/kuksa 
ds nksgu djuk çkjaHk dj fn;k ftlls çÑfr ds fofHkUu ?kVdksa 
esa vlarqyu mRiUu gks x;kA

vkS|ksfxd ,oa rduhdh fodkl] 'kgjhdj.k] cgqís'kh; 
ifj;kstukvksa dh LFkkiuk] Qksjysu lM+dksa dk fuekZ.k rFkk 
vfu;af=r çkÑfrd lalk/kuksa ds vfu;af=r nksgu ds QyLo:i 
i;kZoj.k çnw"k.k tSlh leL;k dk çknqHkkZo gqvkA

tSoe.My ds fdlh Hkh ?kVd esa çR;{k ;k ijks{k os 
vokaNuh; ifjorZu tks thfor ?kVdksa ds fy, gkfudkjd gks] 
çnw"k.k dgykrk gSA

jk"Vªh; çnw"k.k 'kks/k lfefr ¼1966½ ds vuqlkj ok;q] ty 
rFkk e`nk ds HkkSfrd] jklk;fud ,oa tSfod xq.kksa esa og 
vokaNuh; ifjroZu ftlls euq"; ,oa vU; thoksa dks {kfr igqaprh 
gks ;k {kfr igqapus dh laHkkouk gks] çnw"k.k dgykrk gSA   

çnw"kdksa dh çÑfr ds vk/kkj ij çnw"k.k dks fuEufyf[kr 
çdkjksa esa foHkkftr fd;k tk ldrk gS&

(i) ok;q çnw"k.k (Air pollution) 
(ii) ty çnw"k.k (Water pollution)
(iii) e`nk çnw"k.k (Soil pollution) 
(iv) /ofu çnw"k.k (Noise pollution) 
(v) rkih; çnw"k.k (Thermal pollution) 
(vi) jsfM;ks/kehZ çnw"k.k (Radioactive pollution) 

ok;q çnw"k.k
(Air Pollution)

ok;qe.My esa ikbZ tkus okyh fofHkUu xSlksa ds fuf'pr 
vuqikr esa gksus okyk xq.kkRed ,oa ek=kRed ifjorZu tks 
i;kZoj.k ds tSfod ?kVdksa ds fy, uqdlkunk;d gks] ok;q 
çnw"k.k dgykrk gSA

ok;qe.My esa fuEu xSlsa eq[; :i ls ikbZ tkrh gS&
1- ukbVªkstu & 78.84%

2- vkWDlhtu & 20.947%

3- vkxZu & 0.934%

4- dkcZuMkbvkWDlkbM & 0.031%

5- tyok"i  & 0 ls 4%

6- vo'ks"k xSl & fuvksu] fØIVksu vkfn
ok;qe.My i`Foh dk jks/kh vkoj.k gS] ftlesa mijksä xSlksa 

dk fuf'pr vuqikr ik;k tkrk gSA ok;qe.My esa bu xSlksa dk 
,d fuf'pr vuqikr tSoe.My dh leLr fØ;kvksa dks 
lUrqfyr j[krk gSA ok;qe.My i`Foh ij vkus okyh ijkcSaxuh 
fdj.kksa ,oa mYdkfi.Mksa ls Hkh j{kk djrh gSA ysfdu c<+rs gq, 
vkS|ksxhdj.k ,oa 'kgjhdj.k ds QyLo:i ok;qe.My dh 
fofHkUu xSlksa ds lUrqyu esa ifjorZu gks x;k gS rFkk vusd 
vokaNuh; xSlksa dh ek=k esa Hkh vuko';d :i ls o`f) gks jgh 
gSA

ok;q çnw"kd (Air pollutants) – os d.kh; ;k æoh; inkFkZ 
ftudh ok;qe.My esa mifLFkfr ikS/kksa] ekuoksa ,oa vU; thoksa ij 
gkfudkjd çHkko Mkyrs gSa] ok;q çnw"kd dgykrs gSaA

Hkkjrh; ok;q ¼çnw"k.k fu;a=.k ,oa jksdFkke½ vf/kfu;e 
1981 ds vuqlkj os Bksl] æo ;k xSlh; inkFkZ ftudh çpqj ek=k 
isM+&ikS/kksa]  ekuo rFkk vU; çkf.k;ksa ij uqdlkunk;d çHkko 
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mRiUu djrs gksa] ok;q çnw"kd dgykrs gSaA
jklk;fud laxBu ds vk/kkj ok;q çnw"kd nks çdkj ds gksrs 

gSa&
(i) xSlh; ok;q çnw"kd (Gaseous air pollutants): SO , 2

CO, H S, NOx ,oa vkstksuA2

(ii) d.kh; ok;q çnw"kd (Particulate air pollutants) – 

dkcZu] rkj] jsftu d.k] /kkrq d.k] ijkxd.k] thok.kq ,oa dod 
chtk.kqA

L=ksr ,oa mRifÙk ds vk/kkj ij Hkh ok;q çnw"kd nks çdkj ds 
gksrs gSa&

(i) çkFkfed ok;q çnw"kd (Primary air pollutants) – ,sls 
ok;q çnw"kd tks fdlh L=ksr ls lh/ks mRlftZr gksrs gSaA 
mnkgj.kkFkZ & lYQj ;kSfxd (SO , H S), dkcZueksuksDlkbM] 2 2

ukbVªkstu vkWDlkbM (NO, NO ) ,oa ¶yksjkbM ;kSfxd (HF, 2

Sif ) ,oa gkbMªksdkcZu] /kkrq ,oa doduk'kh d.k ;qä d.kh; 4

inkFkZA
(ii) f}rh;d ok;q çnw"kd (Secondary air pollutants) – os 

ok;q çnw"kd tks çkFkfed çnw"kdksa dh vkilh çfrfØ;k ds 
ifj.kkeLo:i mRiUu gksrs gSaA blesa ijvkWDlh ,lhVkby 
ukbVªsV (PAN) ,oa vkstksu çeq[k gSA

/kwedksg (Smog) – /kqavk (Smoke) rFkk dksgjk (Fog) 'kCnksa 
ls feydj /kwedksg 'kCn dk fuekZ.k gqvk gSA /kwedksg dk fuekZ.k 
lkekU;r% 'kgjksa ,oa vkS|ksfxd {ks=ksa esa gksrk gSA ;g nks çdkj dk 
gksrk gSA

(i) lY¶;wjl /kwedksg (Sulphurous smog) – ,sls 
vkS|ksfxd {ks= tgk¡ ij SO  çpqj ek=k esa fudyrh gS] ogk¡ ij 2

bl /kwedksg dk fuekZ.k gksrk gSA bls vkS|ksfxd /kwedksg 
(Industrial smog) ;k xzs ok;q (Grey air) Hkh dgrs gSaA 1952 esa 
yUnu esa bl /kwedksg ls vR;f/kd {kfr gqbZ Fkh blhfy, bls 
yUnu /kwedksg (London smog) Hkh dgrs gSaA bl /kwedksg esa 
lYQjMkbvkWDlkbM ,oa d.kh; inkFkksZa tSls çkFkfed çnw"kdksa 
dh ek=k vf/kd gksrh gSA

(ii) çdk'k jklk;fud /kwedksg (Photochemical smog) – 
'kgjh {ks=ksa esa xSlksyhu ds ngu ls fudyus okys /kq,a ,oa lw;Z ds 
çdk'k ls çdk'k jklk;fud /kwedksg dk fuekZ.k gksrk gSA bls 
Hkwjh ok;q (Brown air) Hkh dgrs gSaA 1940 ds n'kd esa bl 
/kwedksg ds dkj.k vesfjdk ds ykWl ,fUtfyl esa vR;f/kd {kfr 
gqbZ Fkh] blhfy, bls ykWl ,fUtfyl /kwedksg  (LA smog) Hkh 
dgk tkrk gSA blesa vkstksu ,oa ijvkWDlh ,lhVkby ukbVªsV 
(PAN) tSls f}rh;d çnw"kd ik;s tkrs gSaA 

ok;q çnw"k.k ds L=ksrksa dks nks Hkkxksa esa ckaVk x;k gS&
(i) çkÑfrd L=ksr (Natural sources) – çkÑfrd 

vkinkvksa tSls HkwdEi] vka/kh] rwQku ,oa Tokykeq[kh ls fudyh 
xSlsa ,oa ykok rFkk tSfod ,oa jklk;fud fØ;kvksa ds QyLo:i 

ok;q çnw"k.k ds L=ksr (Sources of Air Pollution)

fu"dkflr xSlsa bl Js.kh esa vkrh gSA ;g çnw"k.k dkQh de ek=k 
esa gksrk gSA

(ii) ekuotfur L=ksr (Anthropogenic sources) – 

vkS|ksxhdj.k ,oa 'kgjhdj.k eq[;r% c<+rs gq, ok;q çnw"k.k ds 
fy, ftEesnkj gSA tSls &

¼v½ isVªksfy;e fjQkbujh ls lYQj MkbvkWDlkbM ,oa 
ukbVªkstu vkWDlkbM tSlh xSlsa çnw"kd ds :i esa fudyrh gSA

¼c½ lhesUV m|ksxksa ls fudyus okyh /kwy d.kh; çnw"kd ds 
:i esa ok;qe.My esa mifLFkr jgrh gSA

¼l½ rkih; 'kfä x`gksa esa dks;ys ds ngu ls jk[k] lYQj 
MkbvkWDlkbM] dkcZueksuksDlkbM] ukbVªkstu vkWDlkbM] 
gkbMªksdkcZUl ,oa vU; d.kh; inkFkZ çnw"kd ds :i esa fudyrs 
gSaA

¼n½ vkWVkseksckbYl ls fudyus okys /kq,a esa Hkh vusd çnw"kd 
tSls dkcZueksuksDlkbM] ysM vkWDlkbM] ukbVªkstu vkWDlkbM] 
gkbMªksdkcZUl vkfn mRlftZr gksrs gSaA

bl çdkj fofHkUu çdkj ds ok;q çnw"kd ok;qe.My esa 
mRlftZr fd;s tkrs gSaA ftudh lwph rkfydk 1-1 esa nh xbZ gSA

ok;q çnw"kdksa dh çÑfr ,oa ek=k ds vuq:i ouLifr] ekuo 
,oa mlds i;kZoj.k dks çHkkfor djrs gSaA dqN eq[; çnw"kdksa ds 
çHkko fuEufyf[kr gSa&

(I) dkcZu eksuksDlkbM dk çHkko (Effect of CO) – 

dkcZueksuksDlkbM dk vf/kdka'k mRltZu Lopkfyr okguksa ls 
gksrk gSA ;g ,d jaxghu] Loknghu] xa/kghu ,oa mÙkstuk jfgr 
xSl gS] blfy, bldh vf/kd lkUærk esa mifLFkfr dk Hkh irk 
ugha pyrk rFkk dqN gh ?k.Vksa esa tho dh e`R;q gks tkrh gSA

dkcZueksuksDlkbM 'olu }kjk ekuo 'kjhj esa ços'k dj 
tkrh gSA ;g :f/kj esa mifLFkr gheksXyksfcu ls fØ;k dj 
dkcksZDlhgheksXyksfcu dk fuekZ.k dj nsrh gSA blesa vkWDlhtu 
dh rqyuk esa yxHkx 200 xq.kk T;knk gheksXyksfcu ls tqM+us dh 
{kerk gksrh gSA

dkcksZDlhgheksXyksfcu ds fuekZ.k ds QyLo:i :f/kj 
dksf'kdkvksa esa vkWDlhtu ys tkus dh {kerk esa deh vk tkrh gSA 
'kjhj esa vkWDlhtu dh deh gks tkus ls gkbiksfDl;k 
(Hypoxia) gks tkrk gSA vkWDlhtu dh vR;f/kd deh ls 
lsfjczy ,uksfDl;k Hkh gks tkrk gS ftlls vUrr% tho dh e`R;q 
gks tkrh gSA

dkcZueksuksDlkbM dh 1000 PPM ls vf/kd lkUærk ij 
ikS/kksa esa i.kksZa dk le; iwoZ fxjuk] NksVk jg tkuk] dqaryrk 
(Curling) vkfn çHkko mRiUu gksrs gSaA 

(II) ukbVªkstu vkWDlkbM dk çHkko (Effects of Nitrogen 

ok;q çnw"k.k dk ekuo LokLF; ij çHkko 
(Effects of Air Pollution on Human Health)
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oxides) –  vkWDlkbM dk vf/kdka'k mRltZu Lopkfyr okgu] 
m|ksxksa vkfn ls gksrk gSA çnwf"kr ok;q esa ukbVªkstu MkbvkWDlkbM 
,oa ukbfVªd vkWDlkbM eq[; :i ls gksrh gS ftlesa 75% ukbfVªd 
vkWDlkbM gksrh gSA ;g xSl vka[kksa esa tyu ,oa 'olu ra= ls 
lEcfU/kr jksx djrh gSA 

ukbVªkstu Mkb vkWDlkbM QsQM+s dh dqfidkvksa (Alveoli) dks 
laØfer djrh gSA bldh vf/kd ek=k QsQM+ksa esa yEcs le; rd 
jgus ij okrLQhfr (Emphysema), QsQM+ksa esa lwtu 
(Inflammation) ,oa vUrr% ty'kksFk (Edema) gks tkrk gSA

ikS/kksa esa ukbVªkstu Mkb vkWDlkbM dh vf/kd ek=k tks jUèkzksa 
}kjk ços'k djrh gS] gfjekghurk (Chlorosis), mÙkd{k; 
(Necrosis) vkfn mRiUu djrh gSA ikS/kksa esa i.kZgfjr dh deh gksus 
ls çdk'kla'ys"k.k dh nj de gks iSnkokj esa deh vk tkrh gSA

ukbVªkstu ds vkWDlkbM ok;qe.My esa mifLFkr gkbMªksdkcZu 
ls fØ;k dj vkstksu ,oa ijvkWDlh ,lhVkby ukbVªsV (PAN) dk 
fuekZ.k dj nsrs gSa] tks çdk'k jklk;fud /kwedksg dk çeq[k vax gSA

(III) lYQj MkbvkWDlkbM dk çHkko (Effects of Sulphur 

dioxide) – lYQj ds vkWDlkbM ok;qe.My esa eq[; :i ls 
Lopkfyr okguksa ls fudyus okys /kq,a] dks;ysa ,oa isVªksfy;e ds 
ngu rFkk rkih; fctyh?kj ls mRlftZr gksrh gSA ;g xSl vka[kksa 
,oa 'olu uyh esa tyu mRiUu djrh gSA ok;qe.My esa mifLFkr 
ueh ls fØ;k dj lY¶;wfjd vEy dk fuekZ.k djrh gS tks peZjksx 
dk jksxdkjd gSA

ikS/kksa esa ;g jU/kzksa }kjk ços'k dj gfjekghurk ,oa mÙkd{k; 
tSls y{k.k mRiUu djrh gSA czk;ksQkbV~l ,oa ykbdsUl bl xSl ds 
çfr vR;Ur laosnu'khy gksrs gSa blfy, bUgsa SO  çnw"k.k dk lwpd 2

Hkh ekuk tkrk gSA 
vEy o"kkZ (Acid Rain) – lYQj ds vkWDlkbM ,oa ukbVªkstu 

vkWDlkbM ok;q ds eq[; çnw"kd gSA ok;qe.My esa budh yEcs le; 

rd mifLFkfr tyok"i ls fØ;k djds lY¶;wfjd ,oa 
ukbfVªd vEy dk fuekZ.k dj nsrh gSA ;s nksuksa gh vEy o"kkZ 
ty ds lkFk i`Foh ij vEy o"kkZ ds :i fu{ksfir gks tkrs gSaA

(I)  

                          ¼lY¶;wfjd vEy½
(ii) 

                                ¼ukbfVªd vEy½
vEy o"kkZ ds fuEufyf[kr çHkko gS&
(i) blls ty o e`nk dk ih-,p- de gks tkrk gSA ftlls 

e`nk esa rRoksa esa deh gks tkrh gSA blls fo"kkDr ,Y;qfefu;e 
eqä gks tkrk gSA

(ii) vEyh; o"kkZ ls tyk'k;ksa esa eNfy;k¡ ej tkrh gSA 
vesfjdk] dukMk ,oa ukWosZ dh dbZ >hysa blds dkj.k vEyhÑr 
gks pqdh gS rFkk buesa eNfy;ksa dh tula[;k rhoz xfr ls de 
gks x;h gSA bUgsa eNfy;ksa dk dfczLrku (Graveyard of 
fishes) dgk tkrk gSA

(iii) vEy o"kkZ ds dkj.k vusd thok.kq ,oa uhy gfjr 
'kSoky ej tkrs gSaA blls ikfjfLFkfrdh; lUrqyu fcxM+ tkrk 
gSA

(iv) vEy o"kkZ ls bekjrh lkeku tSls LysV] ekcZy] 
ykbe LVksu vkfn dk vijnu gksus yxrk gSA vkxjk ds 
rktegy dh lqUnjrk Hkh bl dkj.k ls u"V gks jgh gSA

(v) vEy o"kkZ ds dkj.k ty esa Hkkjh /kkrqvksa tSls 
,Y;qfefu;e] esaXuht] ftad] dsMfe;e] ysM ,oa dkWij dh 
ek=k lqjf{kr ek=k ls vf/kd gks tkrh gSA

(vi) ;wjksih; ns'kksa tSls fLoVtjyS.M] uhnjyS.M] 
psdksLyksokfd;k ,oa if'peh teZuh ds ou {ks= vEy o"kkZ ds 
dkj.k Hk;adj :i ls u"V gks pqds gSaA

(IV) ¶yksjkbM dk çHkko (Effect of Fluoride) – 

2 2 3SO O 2SO+→

3 2 2 42SO H O H SO+→

2 22NO O 2NO+→

2 2 2 34NO 2H O O 4HNO++→
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QkWLQsV moZjd QsDVªh] Xykl ,oa ,Y;qfefu;e QsDVªh ls fudyus 
okys ¶yksjkbM ;kSfxd tSls HF ,oa SiF  çnw"k.k dk L=ksr gSA 4

¶yksjkbM dh lw{e ek=k nkarksa ,oa gfì;ksa dks etcwrh çnku djrs 
gSa ysfdu bldh vf/kd lkUærk ls çkjaHk esa isV nnZ] vip] 
Mk;fj;k] xSl vkfn y{k.k çdV gksrs gSa rFkk ckn esa nkarksa ,oa 
gfì;ksa esa fNæ;qä jaxghu /kCcs cu tkrs gSaA vUrr% nkar o 
gfì;k¡ detksj gks tkrh gSA iSj ?kqVus ls ckgj dh rjQ eqM+ tkrs 
gSaA bls uksd uh flUMªkse (Knock knee syndrome) dgrs gSaA

¶yksjkbM ikS/kksa esa Hkh jU/kzksa ds ek/;e ls ços'k djrk gS rFkk 
i.kZ ds 'kh"kZ ,oa fdukjksa ij tkdj tek gks tkrk gSA 
ifj.kkeLo:i i.kksZa ds 'kh"kZ ,oa fdukjksa ij ÅÙkd{k; ds y{k.k 
fn[kkbZ nsrs gSaA

çnwf"kr {ks=ksa ds vkl&ikl pjus okys i'kq Hkh ¶yksjksfll ds 
f'kdkj gks tkrs gSaA ?kklLFkyksa ds /khjs&/khjs blds ,d=hdj.k 
gksus ls ;g [kk| Üka`[kyk esa ços'k dj çkf.k;ksa ij fo"kkDr çHkko 
Mkyrs gSaA 

(V) vkstksu dk  çHkko  (Effect of Ozone)  –  vkstksu

 {kksHke.My esa f}rh;d çnw"kd ds :i esa fo|eku jgrh gSA 
bldk fuekZ.k lerki e.My esa O  ds }kjk gksrk gS rFkk ;g 2

i`Foh ij lw;Z ls vkus okyh ijkcSaxuh fdj.kksa dks jksdus dk dk;Z 
djrh gSA {kksHke.My esa bldk fuekZ.k lw;Z ds çdk'k dh 
mifLFkfr esa fuEu çdkj ls gksrk gS&

vkstksu dh vf/kd ek=k çk.kh ,oa mlds i;kZoj.k ij 
gkfudkjd çHkko Mkyrh gSA bldh mifLFkfr ls vka[k] dku ,oa 
xys esa tyu mRiUu gksrh gSA bldh vf/kd ek=k ls Qq¶Qqlh; 
,fMek] ,EQhflek] Øksfud czksUdkbfVl ,oa nek tSls jksx gks 
tkrs gSaA vkstksu dsUæh; raf=dk ra= ,oa Mh ,u , dks Hkh çHkkfor 
djrh gSA

ikS/kksa esa ;g xSl jU/kzksa ds ek/;e ls ços'k dj gfjekghurk 
,oa mÙkd{k; ds y{k.k mRiUu djrh gSA i.kZ dh Åijh lrg ij 
lQsn ;k gYds Hkwjs jax ds /kCcs cukrh gSA vehuks vEy flLVhu] 
feFkk;ksfuu] fVªIVksQku] Vkbjkslhu vkfn O  ds çfr vR;Ur 3

laosnu'khy gksrs gSaA
vkstksu xSl jatdksa] jcM+] js'kksa tSls dikl] ikWyhLVj ,oa 

ukbyksu vkfn ls fØ;k dj gkfudkjd çHkko Mkyrh gSA jcj dks 
dBksj cukdj mlesa njkjsa mRiUu dj nsrh gSA

(VI) d.kh; fuyfEcr inkFkksZa dk çHkko (Effect of SPM) 

– ok;qe.My esa d.kh; inkFkZ Lopkfyr okguksa] m|ksxksa ,oa bZa/ku 
ngu ls mRlftZr gksrs gSaA fuyfEcr d.kh; inkFkZ ftudk 
ifjek.k 3 ekbØkWu ls Hkh de gksrk gS] ;s vfrlw{e gksus ds dkj.k 

QsQM+ksa dh dwfidk f>Yyh dks ikj dj ldrs gSaA buds çkf.k;ksa 
ij nq"çHkko fuEu çdkj gksrs gSa&

(i) buesa mifLFkr lhlk] ikjk ,oa dsMfe;e ds d.k vR;Ur 
fo"kkDr gksrs gSa rFkk fo'ks"k :i ls raf=dk ra= dks çHkkfor djrs 
gSaA ;s 'olu ra=] mRltZu ra= ,oa jDr ifjlapj.k ra= dks Hkh 
çHkkfor djrs gSaA lhlk ,oa vklsZfud xHkZLFk f'k'kq esa vaxghurk 
,oa ekufld foÑfr mRiUu dj nsrs gSaA blls dSalj mRiUu gksus 
dh laHkkouk Hkh c<+ tkrh gSA

(ii) dks;ys ds d.k ;qä d.kh; inkFkZ Qyh; ikS/kksa dh 
iSnkokj de dj nsrs gSaA 'kh"kZ dfy;ksa dks e`r djus ds 
lkFk&lkFk ijkxd.k vadqj.k ,oa Qy cuus dh çfØ;k dks jksd 
dj ;g viuk çHkko Mkyrs gSaA

(iii) lhesUV QsDVªh ls fudyus okyh MLV ¼/kwy½ esa 
dSfY'k;e flyhdsV ,oa dSfY'k;e ,Y;qfeusV ikS/ks dh i.kksZa ij 
,d ,slh eksVh ijr cuk nsrs gSaA QyLo:i i.kksZa esa xSlh; 
vknku&çnku ,oa çdk'k dh vkiwfrZ çHkkfor gks tkrh gS] ftlls 
ikS/kksa esa çdk'kla'ys"k.k ,oa Qy fuekZ.k çHkkfor gks tkrk gSA

(iv) ok;qe.My esa mifLFkr gkbMªksdkcZu d.k vU; 
çkFkfed çnw"kdksa ls feydj O  ,oa PAN dk fuekZ.k dj ysrs gSa] 3

tks èkwedksg fuekZ.k dk Hkkx gksrs gSaA gkbMªksdkcZu csUtksikbjhu 
dSaljdkjd gksrs gSa rFkk Qq¶Qqlh; dSalj ds dkjd gksrs gSaA

(v) blds lkFk&lkFk thok.kq dksf'kdk,a] chtk.kq] dod 
chtk.kq] ijkxd.k vkfn tSfod d.kh; inkFkksZa ds :i esa 
ok;qe.My esa fo|eku gksrs gSaA ;s çkf.k;ksa esa ,ythZ ,oa czksUdh;y 
vLFkek tSls jksx mRiUu djrs gSaA 

ok;q dh xq.koÙkk ekiuk ,d vR;Ur dfBu dk;Z gSA 'kq) 
ok;q D;k gS\

'kq) ok;q og gksrh gS ftlesa çkÑfrd :i ls ikbZ tkus 
okyh xSlsa mifLFkr gksrh gS ysfdu çÑfr esa 'kq) ok;q ikbZ ugha 
tkrh gSA çkÑfrd :i ls blesa ijkxd.k] MLV ,oa dksgjk vkfn 
lanw"kd ds :i esa mifLFkr jgrs gSaA

ok;q xq.koÙkk ekiu esa blfy, lHkh çdkj ds lanw"kdksa 
¼ekuo tfur ,oa çkÑfrd½ dks ekius dh O;oLFkk gksrh gSA 
fdlh Hkh LFkku dh ok;q dh xq.koÙkk ekius ds fy, mlesa 
mifLFkr lHkh lanw"kdksa dks Hkh ekiu esa 'kkfey fd;k tkrk gSA

ok;q çnw"k.k ds fu;a=.k ds mik; fuEufyf[kr gS&
(i) lM+dksa o ?kjksa ds fdukjksa ij o`{kkjksi.k dj xzhu csYV 

dk fuekZ.k djuk pkfg,A
(ii) çnw"k.k çHkkfor {ks=ksa tSls lhesUV QsDVªh] vkS|ksfxd 

bdkb;ksa ds vkl&ikl cM+h ifÙk;ksa okys ikS/kksa dk jksi.k djuk 
pkfg, rkfd os muls fudyus okys çnw"kdksa dks vo'kksf"kr dj 
ysaA

ok;q dh xq.koÙkk (Quality of Air)

ok;q çnw"k.k dk fu;a=.k (Control of Air Pollution)
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fp= 1-1 % pØokr laxzkgd

(iii) vkS|ksfxd bdkb;ksa esa mPp n{krk ,oa u;h rduhd 
okys la;a=ksa dk ç;ksx djuk pkfg,A

(iv) lYQj ;qä bZa/ku ,oa xSlksyhu dk ç;ksx de fd;k 
tkuk pkfg, rkfd çnw"kd xSlksa dk mRltZu de gksA

 i;kZoj.k ,oa çnw"k.k ds L=ksrksa ds ckjs esa tuekul dks 
laxks"Bh] lHkk ,oa dk;Z'kkykvksa }kjk tkx:d djukA

(vi) dsUæ o jkT; ljdkjksa }kjk cuk;s x;s i;kZoj.k dkuwuksa 
(Environmental Acts) dks l[rh ls ikyu fd;k tkuk pkfg,A

(vii) m|ksxksa dh fpefu;ksa dh Å¡pkbZ esa o`f) dh tkuh 
pkfg,A

(viii) i;kZoj.k dks çnwf"kr djus okys m|ksxksa dks cUn dj 
nsuk pkfg,A

(ix) çnw"k.k QSykus okys m|ksxksa dks 'kgj ,oa ?kuh vkcknh 
okys {ks=ksa ls nwj yxk;k tkuk pkfg,A

(x) ÅtkZ] moZjd vkfn la;a=ksa esa rjy çkÑfrd xSl vkfn 
dk ç;ksx djus ls çnw"k.k ?kVk;k tk ldrh gSA

(xi) ydM+h ,oa xkscj ds miyksa ¼daMksa½ ds LFkku ij ck;ks 

xSl] feêh dk rsy vkfn dk ç;ksx fd;k tkuk pkfg,A
mijksä mik;ksa ds vfrfjä d.kh; ,oa xSlh; ok;q çnw"kdksa 

ds fu;a=.k gsrq fuEu mik; Hkh fd;s tk ldrs gSa&
(I) d.kh; ok;q çnw"k.k fu;a=.k gsrq fuEu la;a=ksa dk ç;ksx 

djrs gSa&
(i) pØokr laxzkgd (Cyclone collector) – bl fof/k esa 

5&20 ekbØksu ifjek.k ds d.kksa dks vklkuh ls nwj fd;k tk 
ldrk gSA ;g çnwf"kr ok;q ds iwoZ mipkj dh ,d fof/k gSA bl 
fof/k esa çnwf"kr ok;q 'kadq:i e/; js[kk ls nwj flys.Mj esa Hksth 
tkrh gSA ftlls 'kadq esa çp.M Hkaoj mRiUu gksrk gS ftlds 
QyLo:i vf/kd ifjek.k okyh v'kqf);k¡ flys.M dh nhokj dh 
rjQ ls xfr djrh gS] tgk¡ os ?k"kZ.k }kjk /kheh gksdj 'kadq ds isans 
esa pyh tkrh gSA 'kq) ok;q flys.Mj ds e/; eas gksrh gS tks Åij 
ls ckgj fudy tkrh gS ¼fp= 1-1½A

(ii) xq#Roh; teko çdks"B (Gravity settling chamber) 

– bl ;a= esa 50 ekbØksu ;k blls cM+s d.kksa dks nwj fd;k tkrk 

gSA blesa xq#Rokd"kZ.k cy ds vk/kkj ij Hkkjh d.k çdks"B esa uhps 

dh vksj ,df=r gks tkrs gSa rFkk 'kq) ok;q eè; ls ckgj dh vksj 

fudy tkrh gS ¼fp= 1-2½A

(iii) oS/kqr LFkSfrd vo{ksid (Electrostatic 
precipitators) – vf/kdka'k vkS|ksfxd bdkb;ksa esa bldk mi;ksx 
vfuok;Z :i ls fd;k tkrk gSA blesa d.kh; inkFkksZa dks 
vo{ksfir ;k vk;fur djus ds fy, fo|qr çokfgr dh tkrh gSA 
vk;fur d.k] /khjs&/khjs laxzkgd bysDVªkWM ij tek gks tkrs gSa 
tgk¡ ls mUgsa vyx dj fy;k tkrk gS ¼fp= 1-3½A

(iv) vkæZ laxzkgd (Wet collector) – bl la;a= }kjk NksVs 
d.kksa o xSlh; çnw"kdksa dks ikuh dh Qqgkjksa dh enn ls çnw"kdksa 
dks i`Fkd fd;k tkrk gSA ftruh rhoz xfr ls çnwf"kr ok;q o 
ikuh dk lEidZ gksxk mrus gh NksVs xSl ds cqycqys ;k ty dh 
cwansa cusxh vkSj çHkkoh 'kks/ku gksxk ¼fp= 1-4½A

(v) ok;q fQYVlZ (Air filters) – bl fof/k esa vyx&vyx 
eksVkbZ ds diM+s o js'kksa ds FkSysa dke esa fy, tkrs gSa tks d.kh; 
inkFkksZa dks Nkuus esa enn djrs gSaA ysfdu ;s mPp rkieku ,oa 

fp= 1-2 % xq#Roh; teko d{k

fp= 1-3 % oS|qr LFkSfrd vo{ksid

fp= 1-4 % vkæZ laxzkgd
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vkæZrk ds çfr laosnu'khy gksrs gSa ¼fp= 1-5½A

(I) oS|qr LFkSfrd vo{ksid (ESP) – xSlh; çnw"kdksa dks 
vyx djus ds fy, bl la;a= dk ç;ksx fd;k tkrk gSA bldh 
fof/k iwoZ esa of.kZr gSA blds }kjk SO  rks vklkuh ls i`Fkd gks 2

tkrh gS ysfdu dqN ukbVªkstu tSlh xSlsa bysDVªkWM }kjk 
vo'kksf"kr ugha gks ikrh gSA

(II) tSfod Nfu= (Biological filters) – bl Nfu= }kjk 
dkcZfud xSlh; çnw"kdksa dks i`Fkd fd;k tkrk gSA çnwf"kr xSlksa 
dks fØ;k'khy tSfod ek/;e ls xqtkjk tkrk gS rks fo"kk.kqvksa }kjk 
budk fo?kVu dj fn;k tkrk gSA

okgu laca/kh çnw"k.k jksdus ds fy, fuEu mik; fd;s tk 
ldrs gSa&

(i) okguksa esa mRçsjd dUoVZj dk mi;ksx fd;k tkuk pkfg, 
rkfd okguksa ls /kq,a dk mRltZu de fd;k tk ldsA

(ii) okguksa dk fu;fer varjky ij çnw"k.k fu;a=.k ijh{k.k 
djok mldk ih-;w-lh- çek.k i= j[kuk vfuok;Z gksA

(iii) isVªksy dh rqyuk esa Mhty esa lYQj dh ek=k de 
gksrh gS vr% Mhty okguksa ds ç;ksx dks çsfjr fd;k tkuk 
pkfg,A

(iv) batu dks lgt :i ls pykus ds fy, isVªksy esa 
VsVªkbFkkby ysM feyk;k tkrk gS rkfd mldk vkWDVsu Lrj c<+ 
ldsA ysfdu ysM d.kksa ds mRltZu dks jksdus ds fy, isVªksy esa 
ysM feJ.k ij jksd yxkbZ tkuh pkfg,A

(v) lkoZtfud ifjogu okguksa esa lh-,u-th- xSl dk 
mi;ksx fd;k tkuk pkfg,A

e/;çns'k dh jkt/kkuh Hkksiky fLFkr ,d ihM+duk'kh QsDVªh 
;wfu;u dkckZbM bf.M;k fyfeVsM ls fjlus okyh t+gjhyh xSl us 

xSlh; ok;q çnw"k.k fu;a=.k

(Control of Gaseous Air Pollutants)

ok;q çnw"k.k & dsl v/;;u
(Air Pollution – Case Study)

2 fnlEcj 1984 dh e/; jkf= dks ns[krs&ns[krs gtkjksa yksx dks 
dky dyfor dj fy;kA bl nq?kZVuk esa gtkjksa yksxksa dh tku gh 
ugha xbZ vfirq gtkjksa dh la[;k esa yksx vleFkZ o vaxghu gks 
x;sA blds çHkko ls xHkZLFk f'k'kqvksa esa Hkh vusd xq.klw=h; 
ifjorZu gks x;s ftlls mudk vlkekU; tUe gqvkA

bl QsDVªh ls fudyus okyh xSl feFkkby vkblkslk;usV 
(MIC) FkhA bl QsDVªh esa ,YQk us¶Fkky ,oa feFkkby 
vkblkslkbusV dh fØ;k ls dkcsZjkby cuk;k tkrk gSA ;g QsDVªh 
1973 esa la;qä jkT; vesfjdk dh ;wfu;u dkckZbM dkiksZjs'ku 
dEiuh ds lkFk gq, djkj ds QyLo:i cgqjk"Vªh; dEiuh ds :i 
esa ifjofrZr gqbZ gkykafd ;g 1934 esa ifCyd dEiuh ds :i esa 
LFkkfir gqbZ FkhA feFkkby vkblkslk;suV dk fuekZ.k bl QsDVªh esa 
1980 ls gks x;k FkkA okjsu ,.Mjlu bl dEiuh ds ps;jesu FksA

(i) bl xSl ds çHkko ls 4000 ls vf/kd yksxksa dh tkusa xbZ 
,oa 2 yk[k ls vf/kd yksx 'kkjhfjd :i ls viax gks x;sA ml 
le; 2698 fL=;ksa esa 402 dk xHkZikr gks x;kA xHkZLFk f'k'kq viax 
gks x;sA vusd yksx ?kkrd ekufld chekjh ds f'kdkj gks x;sA

(ii) rhu ls pkj fdeh- rd dh ifjf/k esa mifLFkr ouLifr;k¡ 
cqjh rjg {kfrxzLr gks xbZA ihiy ,oa cjxn ds o`{k lcls vfèkd 
{kfrxzLr gq,A uhe] 'kh'ke o djat vkfn ds isM+ksa dh ifÙk;k¡ 
nks&rhu fnu esa fxj xbZaA

(iii) e`nk dh {kkjdrk c<+ xbZ o mlesa lw{ethoksa dh la[;k 
esa deh vk xbZA

(iv) vkl&ikl ds tyk'k;ksa esa eNfy;k¡ ej xbZ ,oa ikuh 
ihus ;ksX; ugha jgkA

(v) ?kVuk ds çHkko ls ywVikV o vijk/kksa dh la[;k esa o`f) 
gks x;hA 

ty i`Foh ij mifLFkr vR;Ur egRoiw.kZ çkÑfrd lalkèku 
gSA dksf'kdkvksa esa thoæO; dk vf/kdka'k Hkkx Hkh ty gh gSA 
çdk'kla'ys"k.k tSlh egRoiw.kZ fØ;k esa Hkh ikS/ks ty dk ç;ksx dj 
vkWDlhtu eqä djrs gSaA ekuo lH;rk dk fodkl ty lalk/kuksa 
dh mifLFkfr ds vuqlkj gh gqvk gSA m|ksx /kU/ks] ;krk;kr] 
flapkbZ] Ñf"k] LoPNrk çcU/k] ?kjsyw vko';drk,a tSls vf/kdka'k 
dk;Z ty ij gh fuHkZj gSA

ysfdu c<+rs gq, 'kgjhdj.k ,oa vkS|ksxhdj.k us gekjs ty 
lalk/kuksa dks çnwf"kr dj fn;k gSA

ty dh xq.koÙkk esa vk;s os vokafNr ifjorZu ftlls ty 
ihus] ?kjsyw dk;ksZa] Ñf"k] eNyh ikyu vkfn dk;ksZa ds fy, 
vuqi;qä gks tkrk gS] ty çnw"k.k dgykrk gSA

lkekU;r% ty dHkh Hkh jklk;fud :i ls iw.kZ:is.k 'kq)  
ugha gksrkA blesa vusd ?kqfyr ,oa fuyfEcr v'kqf);k¡ ikbZ tkrh 
gSA ?kqfyr v'kqf);ksa esa vusd [kfut yo.k dSfY'k;e] eSXuhf'k;e 

nq?kZVuk ds çHkko (Effects of Accident)

ty çnw"k.k
(Water Pollution)

ty çnw"k.k dh ifjHkk"kk
(Definition of Water Pollution)

fp= 1-5 % ok;q fQYVlZ



(111)

,oa lksfM;e yo.k rFkk xSlh; :i esa veksfu;k] dkcZu 
MkbZvkWDlkbM] gkbMªkstu lYQkbM ,oa ukbVªkstu ikbZ tkrh gSA 
fuyfEcr v'kqf);ksa ds :i esa xkn] flYV] jsr ,oa lw{etho ik;s 
tkrs gSaA çkÑfrd v'kqf);k¡ ok;qe.My] e`nk ,oa tykxe {ks=ksa 
ls vkrh gS rFkk ty esa budh ek=k vR;Ur de gksrh gS] ty 
ihus ;ksX; jgrk gSA ysfdu ty esa ?kjsyw] Ñf"k] m|ksxksa }kjk 
fudyus okys vif'k"Vksa ds ços'k ds dkj.k çnwf"kr gks tkrk gSA 
,slk ty ikjHkklh ,oa cncwnkj gks tkrk gS ,oa ihus ;ksX; ugha 
jgrk rFkk dbZ jksxksa dk dkj.k cu tkrk gSA

ty çnw"k.k ds fuEu L=ksr gSa&
(i) vkS|ksfxd vif'k"V (Industrial waste) – m|ksxksa ls 

fudyus okys vif'k"Vksa esa dkcZfud o vdkcZfud çnw"kd ik;s 
tkrs gSaA bu çnw"kdksa esa rsy] xzhl] IykfLVd] /kkfRod vk;u] 
QhuksYl] VkWDlhu] vEy] jatd] lkbukbM~l ,oa Mh-Mh-Vh- 
'kkfey gSA buesa ls vusd çnw"kd vi?kVu'khy ugha gksrs gSa rFkk 
thoksa ds fy, fo"kkDr gksrs gSaA

vf/kdka'k m|ksx&/kU/kksa dh LFkkiuk çk;% tyk'k;ksa ,oa 
ufn;ksa ds fdukjksa ij dh tkrh gS D;ksafd la;a=ksa dks B.Mk djus] 
fofHkUu jlk;uksa dks ?kksyus o ruq djus rFkk vU; fØ;kvksa esa 
cM+h ek=k esa ty dh vko';drk gksrh gSA ysfdu bu m|ksxksa ds 
fudyus okys vif'k"Vksa dks tc ty L=ksrksa esa çokfgr dj fn;k 
tkrk gS rc os çnw"k.k ds L=ksr cu tkrs gSaA bu m|ksxksa esa 
moZjd] ÅtkZ] jatd] rsy 'kks/kd] dhVuk'kd] peZ 'kks/ku] jcM+] 
'kjkc vkfn dbZ dkj[kkus 'kkfey gSaA 

(ii) Ñf"k vif'k"V (Agricultural waste) – blesa çeq[k :i 
esa Ñf"k esa ç;qä gksus okys jklk;fud moZjd ,oa jksx fu;a=.k 
gsrq dke vkus okys dhVuk'kh] doduk'kh ,oa 'kkduk'kh gksrs gSaA 
;s jklk;fud vif'k"V o"kkZ ds ty ds lkFk cgdj vkl&ikl 
ds tyk'k;ksa esa igqapdj çnw"k.k mRiUu djrs gSaA Ñf"k vif'k"Vksa 
esa Mh-Mh-Vh-] ch-,p-lh-] ,fYMªu] ;wfj;k] gsIVksDyksj ,oa ukbVªsV 
QkWLQsV moZjd çeq[k gSaA

(iii) ?kjsyw okfgr ey (Domestic sewage) – ?kjksa] i'kqvksa 
,oa Hkkstu la;a=ksa ls fudyus okys okfgr ey Hkh ty çnw"k.k dk 
,d egRoiw.kZ L=ksr gSaA blesa dkxt] lkcqu] fMVtsZUV] eyew= 
vkfn vif'k"V xkao o 'kgj dh ukfy;ksa ,oa o"kkZ ty ds lkFk 
cgdj ikl ds tyk'k;ksa esa fey dj mUgsa çnwf"kr dj nsrs gSaA

(iv) leqæh çnw"k.k (Marine pollution) – leqæh ty esa 
çnw"k.k dk ,dek= L=ksr [kfut rsy gSA [kfut rsyksa ds ,d 
LFkku ls nwljs LFkku ij tgktksa }kjk ys tk;k tkrk gSA tgktksa 
ls nq?kZVuko'k ;k Mwc tkus ls rsy ty dh lrg ij QSy tkrk 
gSA ;gh leqæh çnw"k.k dk dkj.k cu tkrk gS rFkk ty esa 
mifLFkr lHkh çk.kh blls çHkkfor gks tkrs gSaA

ty çnw"k.k ds L=ksr (Sources of Air Pollution)

(v) jsfM;ks/kehZ vif'k"V (Radioactive wastes) – 

ukfHkdh; la;a=ksa ,oa ukfHkdh; foLQksV ls mRiUu gksus okys 
jsfM;ks/kehZ inkFkZ] fpfdRlk ,oa 'kks/k dk;Z] fctyh mRiknu vkfn 
eas ç;qä gksus jsfM;ks/kehZ inkFkZ Hkh ty esa igqapdj çnw"k.k dk 
dkj.k cu tkrs gSaA 

ty esa çnw"k.k ds dkj.k thoksa ij fuEufyf[kr çHkko 

fn[kkbZ nsrs gSa&

(I) ?kjksa ls fudyus okys okfgr ey ,oa Ñf"k vif'k"Vksa esa 

ukbVªsV ,oa QkWLQsV dh ek=k vR;f/kd gksrh gSA ty esa budh 

vf/kd ek=k ls 'kSokyksa dh rhoz xfr ls o`f) gksrh gS rFkk 

èkhjs&/khjs iwjs tyk'k; lrg dks <d ysrh gSA QyLo:i 'kSoky 

Cywe (Algal bloom) dk fuekZ.k gks tkrk gSA

tyk'k;ksa esa iks"kd rRoksa tSls ukbVªkstu ,oa QkWLQksjl dh 

o`f) gksus ds dkj.k mldh mRikndrk esa Hkh o`f) gks tkrh gS mls 

lqiks"khdj.k (Eutrophication) dgrs gSaA ty esa bl rjg 

dkcZfud inkFkksZa dh ek=k c<+us ls vi?kVdksa dh la[;k esa Hkh 

o`f) gks tkrh gS ifjek.kLo:i tSfod vkWDlhtu ekax (BOD) 

esa Hkh o`f) gks tkrh gSA ty esa ?kqfyr vkWDlhtu (Dissolved 

oxygen) esa deh vk tkrh gSA ty esa vkok;oh; thok.kqvksa ,oa 

uhy gfjr 'kSoky tSls ,ukchuk] ekbØksflLVhl] ,Qsfutksfeuku 

vkfn dh ek=k Hkh c<+ tkrh gSA buds çHkko ls tyh; tho ejus 

yxrs gSaA ty esa ls nqxZa/k vkus yxrh gSA ikuh ihus] flapkbZ vkfn 

ds fy, vuqi;qä gks tkrk gSA

lqiks"khdj.k dks fu;af=r djus ds fy, fuEu mik; fd;s 

tk ldrs gSa&

(i) ty L=ksrksa esa iks"kd rRoksa ,oa vif'k"V inkFkksZa ds ços'k 

ij jksd yxk;h tk,A

(ii) ty L=ksrksa ls le;&le; ij tSo Hkkj ,df=r dj 

gVk;k tk,A iks"kd rRoksa dk Hkh ,d=hdj.k fd;k tk,A

(iii) ty L=ksrksa ds isans ij tek gksus okys ryNV dks 

le;&le; ij fudkyk tk,A

(iv) Ñf=e okru }kjk ryh; vkWDlhtu dh ek=k dks 

c<+kukA

(v) eRL; ikyu o çca/ku dks c<+kok nsukA

bl çdkj dh fØ;kvkas }kjk tyk'k;ksa dk ikfjfLFkfrd 

lUrqyu dk iquHkZj.k fd;k tk ldrk gSA

(II) çnwf"kr ty dks ihus ls blesa mifLFkr vusd 

ty çnw"k.k ds çHkko (Effects of Water Pollution)
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jksxk.kqvkas ls gStk] isfpl] vehck;ksfll] ihfy;k] vfrlkj] Ñfe] 

iFkjh tSls jksx gks tkrs gSaA

(III) vkS|ksfxd] Ñf"k ,oa jsfM;ks/kehZ vif'k"Vksa esa mifLFkr 

/kkrq,a ,oa jlk;u thoksa esa fuEu çdkj ls çHkko mRiUu djrs gSa&

(i) ty esa Ñf"k vif'k"Vksa ls vkus okyk ukbVªkstu fo"kkDr 

çnw"kd ds :i esa tkuk tkrk gSA bldh mifLFkfr ls ty ihus 

;ksX; ugha jgrk gSA gekjs 'kjhj esa bl çnwf"kr ty esa mifLFkr 

ukbVªsV~l dks lw{ethoh ¶yksjk }kjk ukbVªkbV esa cny fn;k 

tkrk gSA ;s ukbVªkbV jä esa mifLFkr gheksXyksfcu ls fØ;k dj 

esVkgheksXyksfcu dk fuekZ.k dj nsrs gSa QyLo:i jä esa 

vkWDlhtu ys tkus dh {kerk esa deh vk tkrh gSA rFkk 

esVkgheksXykscsfufe;k (Metahaemoglobinamia) uked jksx 

mRiUu gks tkrk gSA bl jksx ds dkj.k 'olu ,oa jä ifjlapj.k 

ra= esa {kfr mRiUu gks tkrh gSA jksxh dh Ropk uhyh iM+ tkrh gS 

vkSj dSalj gks tkrk gSA vUrr% tho dh e`R;q gks tkrh gSA LoLFk 

euq"; esa esVkgheksXyksfcu dh ek=k 0.8% gksrh gSA tcfd 

esVkgheksXykscsesfu;k esa ;g Lrj 10% rd igqap tkrk gSA

(ii) dkap] ,Y;wfefu;e o moZjdksa la;a=ksa ls fudyus okys 

vif'k"V ¶yksjkbM çnw"k.k ds L=ksr gSaA ¶yksjkbM dh de ek=k 

nkarksa ,oa gfì;ksa ds fy, vko';d gS ysfdu bldh vf/kd  ek=k 

nar ¶yksjksfll (Dental flurosis) dk dkj.k gS ftlesa nkarksa ij 

/kCcs iM+ tkrs gSaA

¶yksjkbM dh vf/kd ek=k ls euq";ksa esa gfì;k¡ detksj gks 

VsM+h gks tkrh gS ftlls dqcM+kiu vk tkrk gSA iSjksa ds ?kqVus ckgj 

dh rjQ eqM+ tkrs gSa ftls ^^uksd uh flUMªkse** (Knock Knee 

Syndrome) dgrs gSaA jktLFkku ds dbZ ftys tks/kiqj] ckM+esj] 

ukxkSj] ikyh] chdkusj] Mwaxjiqj] vtesj] vyoj vkfn esa 

¶yksjkbM çnw"k.k dh pisV esa gSA

(iii) edZjh vkS|ksfxd la;a=ksa ls fudyus okyk ,d çnw"kd 

gS tks vdkcZfud ,oa dkcZfud nksuksa gh :iksa esa vR;Ur tgjhyk 

inkFkZ gSA ty L=ksrksa esa ;g vok;oh; thok.kqvksa }kjk feFkkbZy 

edZjh esa cny fn;k tkrk gSA ;g ,d ok"i'khy çnw"kd gS tks 

'kjhj ls mRlftZr ugha gksrk gSA

tkiku esa 1950 esa edZjh ,d ukbVªkstu dEiuh }kjk 

vif'k"V ds :i esa mRlftZr fd;k x;k Fkk ftlus fefuekVk 

[kkM+h esa igqap dj ,d l'kä tgj dk :i ys fy;kA ogk¡ ds 

ikni feFkkbZy edZjh esa laØfer gks x;s rFkk [kk| Ük`a[kyk }kjk 

euq"; esa igqap x;k ftlls mlesa vusd foÑfr;k¡ tSls iSjksa o 

thHk dk lqUu gksuk] cgjkiu] /kqa/kykiu] euksfoÑfr mRiUu gks 

x;hA

LohMu dh vusd ufn;k¡ ,oa >hysa Hkh bl çnw"k.k dk 

f'kdkj gS D;ksafd ogk¡ ds dkxt] doduk'kh] 'kSokyuk'kh m|ksxksa 

esa edZjh ,d çnw"kd ds :i esa buesa mRlftZr dj fn;k tkrk gSA 

Dyksjy ,Rdyh m|ksxksa ls Hkh edZjh vif'k"V ds :i esa NksM+k 

tkrk gSA cPpksa esa ydok] fexhZ] vfodflr efLr"d tSls jksx 

mRiUu gks tkrs gSaA eNfy;ksa esa feFkkby edZjh tek gksus ls 

mudh e`R;q gks tkrh gS rFkk mudks [kkus okys euq";] dkSos vkfn 

Hkh blds f'kdkj cu tkrs gSaA

(iv) lhlk Hkh ,d vU; /kkfRod çnw"kd gS tks lhlk la;a=ksa] 

cPpksa ds f[kykSuksa] IykfLVd ikbiksa] dhVuk'kh] [kk| ,oa vkS"kf/k 

la;a=ksa }kjk vif'k"V ds :i esa mRlftZr fd;k tkrk gSA

lhlk ;qä ty ihus ls ikpu ra=] dsUæh; raf=dk ra=] 

ekalisf'k;ksa ls lacaf/kr jksx gks tkrs gSaA lhlk çnw"k.k ls jä esa 

gheksXyksfcu esa deh] euksfoÑfr] cka>iu tSlh foÑfr;k¡ mRiUu 

gks tkrh gSA lhls ds tgjhys çHkko ls dCt] isV nnZ gksuk rFkk 

;Ñr ,oa o`Dd Hkh çHkkfor gksrs gSaA

(v) dsMfe;e /kkrq dk mRltZu tkiku ds ,d tLrk 

ifj"dj.k la;a= }kjk ftRlq unh esa fd;k x;k Fkk ftlds dkj.k 

ogk¡ ds yksxksa esa brkbZ&brkbZ jksx (Itai-Itai) mRiUu gqvkA ;s 

vif'k"V [kk| Ük`a[kyk }kjk euq";ksa esa igqapdj gfì;ksa dks 

detksj dj nsrk gSA /khjs&/khjs jksfx;ksa dh e`R;q gks tkrh gSA

(vi) vklsZfud /kkrq fjQkbujh m|ksx ls fudyus okyk 

vif'k"V gSA tc ;g fdlh tyk'k; esa mRlftZr dj fn;k tkrk 

gS rks ;g çkf.k;ksa esa dSalj mRiUu djrk gSA

(IV) ihM+duk'kh ,oa 'kkduk'kh lkekU;r% [kjirokjksa ,oa 

Qly dks uqdlku djus okys dhM+s] uhesVksM] jksMsUV dod vkfn 

dks u"V djrs gSaA bl gsrq vusd jlk;u BHC, DDT, DyksjsMsu] 

,YMªhu] VksDlkQhu vkfn ç;ksx esa yk;s tkrs gSaA budh vf/kd 

ek=k esa mi;ksx djus ij ;s gekjh tSfod jklk;fud ,oa 

HkwoSKkfud pØ dk Hkkx cu tkrs gSaA DDT tSlk dhVuk'kh ty 

eas igqapus ds i'pkr~ [kk| Ük`a[kyk esa ços'k dj tkrk gS rFkk ikS/kksa] 

twIysaDVkWu] eNfy;ksa vkfn ds ek/;e ls euq"; ds 'kjhj esa ços'k 

dj tkrk gSA bldh ek=k [kk| Ük`a[kyk ds mÙkjksÙkj iks"k Lrjksa esa 

yxkrkj c<+rh tkrh gS bls tSovko)Zu (Biomagnification) 

dgrs gSaA

Lru/kkfj;ksa o if{k;ksa esa ;g fyax gkeksZuksa dks çHkkfor dj 

çtuu foQy dj nsrh gSA ikS/kksa esa ;g çdk'kla'ys"k.k dh nj 

dks de dj nsrh gSA 
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ty çnw"k.k dk fu;a=.k 
(Control of Water Pollution)

(i) cfgL=ko mipkj (Sewage treatment) – ?kjsyw ,oa 
vkS|ksfxd bdkb;ksa ls fudyus okys cfgL=ko ;k lhost dks 
mfpr la;a=ksa dh enn ls mipkfjr dj iqu% ty L=ksrksa esa 
Mkyuk pkfg,A ey&ty ¼lhost½ dks rhu pj.kksa esa mipkfjr 
fd;k tkrk gSA çkFkfed mipkj ds pj.k esa lhost ls d.kh; 
rSjus okys inkFkksZa dks nwj fd;k tkrk gS rFkk f}rh;d mipkj ds 
pj.k esa mu tSfod inkFkksZa dks gVk;k tkrk gS tks lw{ethoh 
vi?kVu ls cp tkrs gSaA blds ckn Hkh cps gq, ty esa Hkkjh ek=k 
esa QkLQksjl] ukbVªkstu tSls iks"kd rRo ,oa vusd jksxdkjh 
thok.kq ik;s tkrs gSaA bls fdlh Hkh ty L=ksr esa NksM+us ij 
lqiks"k.k dh leL;k mRiUu gksrh gSA çkFkfed mipkj ds ckn 
cpk 'ks"k Hkkx xkn ;k Lyt (Sludge) dgykrk gSA bl ty ls 
r`rh;d mipkj }kjk iks"kd rRoksa ,oa jksxdkjh thok.kqvksa dks 
gVk;k tkrk gSA blls CO  ,oa H S xSlksa dks nwj fd;k tkrk gSA 2 2

rRi'pkr~ bl ty dks flapkbZ] tyh; thoksa ,oa ouLifr;ksa ds 
mi;ksx gsrq dke fy;k tkrk gSA

ukxiqj esa fLFkr jk"Vªh; i;kZoj.k vfHk;kaf=dh vuqla/kku 
laLFkku (NEERI) us cfgL=ko mipkj la;a= fodflr fd;s gSa 
ftuds }kjk ;g dk;Z fd;k tk jgk gSA

(ii) ty iqupZØ.k (Water recycling) – c<+rh tula[;k 
ds lkFk ty dh vko';drk ,oa nksgu rsth ls c<+rk tk jgk gS 
ftlds QyLo:i Hkwty dk Lrj fujarj fxjrk tk jgk gSA vr% 
;g vko';d gS fd miyC/k ty dk vf/kd ls vf/kd mi;ksx 
fd;k tk,A bl gsrq O;FkZ fd;s tkus okys ty dks iqu%pØ.k dj 
mipkfjr ;k vuqipkfjr djus ds ckn fo'ks"k dk;ksZa ds fy, 
mi;ksx esa fy;k tk;sA bl çdkj ty dk nq:i;ksx jksdk tk 
ldrk gS rFkk ty dk vf/kdre mi;ksx laHko gks ldrk gSA

(iii) vkS|ksfxd ,oa ?kjsyw cfgL=ko dks fdlh Hkh tyk'k;] 
unh ;k ty L=ksr esa lh/ks çokfgr djus ls jksd tkuk pkfg,A

(iv) i;kZoj.k tkx:drk tSls pyfp=] laxks"Bh] lHkkvksa 
}kjk ty çnw"k.k ds çfr tupsruk iSnk djukA

(v) ty ¼çnw"k.k fu;a=.k ,oa jksdFkke½ vf/kfu;e] 1974 ,oa 
i;kZoj.k laj{k.k vf/kfu;e] 1986 }kjk dkuwuu turk dks ikcan 
,oa nf.Mr fd;k tk ldrk gSA

(vi) vif'k"V inkFkksZa dk iqupZØ.k ,oa iqumZi;ksx 
(Recycling and reuse of wastes) – 'kgjh vif'k"Vksa dk 
iqupZØ.k dj fctyh ,oa bZa/ku xSl dk mRiknu fd;k tk ldrk 
gSA ukxiqj esa uhjh laLFkku }kjk jsfM;ks/kehZ rFkk ijek.kq 'kfä 

la;a=ksa ds jklk;fud vif'k"Vksa ls lLrh xSl o fctyh çkIr 
djus ds mik; fodflr fd;s tk jgs gSaA blh çdkj ubZ fnYyh 
esa vks[kyk ds ikl Hkh vif'k"V iqupZØ.k la;a= LFkkfir fd;k 
x;k gSA 

ty çnw"k.k dks jksdus ls iwoZ ty esa mifLFkr çnw"kdksa dk 
ek=kRed ekiu vko';d gSA bl gsrq ty esa fuEu dkjdksa dk 
ekiu fd;k tkrk gS&

(i) ?kqfyr vkWDlhtu (Dissolved oxygen) – ty esa 
mifLFkr ?kqfyr vkWDlhtu dk ekiu fodayj ?kqfyr vkWDlhtu 
tkap fof/k ls fd;k tkrk gSA bl fof/k esa ty ds uewus esa 
eSXuhf'k;e vk;u Mkys tkrs gSa tks ?kqfyr vkWDlhtu ds lkFk 
cfU/kr gksdj eSXuhf'k;e vkWDlkbM (MnO ) cuk ysrs gSa ftldk 2

,d vo{ksi cu tkrk gSA bl vo{ksi esa vk;ksMkbM vk;u Mkys 
tkrs gSa tks eSXuhf'k;e vkWDlkbM ls fØ;k dj vk;ksMhu cuk 
nsrk gSA vk;ksMhu dk lksfM;e Fkk;kslYQsV ls vuqekiu 
(Titration) dj fy;k tkrk gSA

 

D;ksafd lHkh ?kqfyr vkWDlhtu eSXuhf'k;e ls cfU/kr gks 
tkrh gS blfy, eSXuhf'k;e vkWDlkbM dh ek=k foy;u esa 
vkWDlhtu dh ek=k ds lekuqikrh gksrh gSA

(ii) tSfod vkWDlhtu ekax (BOD) – ty esa vkWDlhtu 
dh tSfod ekax ty xq.koÙkk ekius dh vçR;{k fof/k gSA ;g 
ty esa mifLFkr dkcZfud inkFkksZa dks lw{ethoksa }kjk fo?kfVr 
djus ds fy, vko';d vkWDlhtu dh ek=k gksrh gSA tSfod 
vkWDlhtu ekax ekud BOD ckWVy esa 20° rkiØe ij 5 fnu 
rd va/ksjs esa j[kdj Kkr dh tkrh gSA BOD dk vf/kd eku 
dkcZfud çnw"kd dh vf/kd ek=k dks bafxr djrk gSA

(iii) jklk;fud vkWDlhtu ekax (COD) – BOD ijh{k.k 
ls de le; COD ijh{k.k esa yxrk gSA blesa ty esa mifLFkr 
lHkh dkcZfud inkFkksZa dks jklk;fud fof/k }kjk vkWDlhÑr 
fd;k tkrk gSA bl ijh{k.k esa ekfir ty ds uewus esa Kkr 
iksVsf'k;e ØksesV dh ek=k Mkyh tkrh gS ,oa feJ.k dks xeZ 
fd;k tkrk gSA vEy ds lkFk xeZ djus ds i'pkr~ vf/kd 
MkbØksesV dk ekiu vipk;d ,tsUV ¼Qsjl veksfu;e lYQsV½ 
Mkydj dj fy;k tkrk gSA ØksesV dh ek=k esa vUrj Kkr dj 

ty xq.koÙkk ekid 

(Measurement of Water Quality)

–MnO 2I 4H Mn I 2H O2 2 2
+++++ ++→
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uewus esa COD dh ek=k irk yxk yh tkrh gSA

lkekU;r% ,sls dkcZfud inkFkZ tks lw{ethoksa }kjk 
vi?kfVr ugha fd;s tk ldrs gSa os jklk;fud fof/k ls vi?kfVr 
gks ikrs gSa vr% COD dk eku BOD ls vf/kd vkrk gSA 

(iv) Bksl inkFkZ (Solids) – ty ds uewus dks 103°C ij 
xeZ djus ds i'pkr~ 'ks"k cpk gqvk Hkkx dqy Bksl inkFkZ gksrk gSA 
blds nks Hkkx gksrs gSa & ?kqfyr Bksl ,oa fuyfEcr BkslA 
fuyfEcr Bksl dks xqp Øqlhcy }kjk ?kqfyr Bksl ls vyx dj 
fy;k tkrk gSA

(v) ukbVªkstu ,oa QkWLQsV (Nitrogen & phosphates) – 

ty esa ukbVªkstu ,oa QkWLQsV dh ek=k dk dyjhehVjh }kjk 
ekiu fd;k tkrk gSA çnw"k.k }kjk ty esa ukbVªkstu o QkWLQsV 
eq[; iks"kd rRoksa ds :i esa Mkys tkrs gSaA

'kksj 'kCn dh mRifÙk ysfVu Hkk"kk ds ukmfl;k (Nausea) 

'kCn ls gqbZ gS ftldk 'kkfCnd vFkZ vokafNr /ofu ls gSA tc 
/ofu dh vko`fÙk o rhozrk d.kZfç; Lrj ls vf/kd gks tkrh gS rks 
mls 'kksj dh laKk nh tkrh gSA rsth ls c<+rk vkS|ksxhdj.k] 
'kgjhdj.k ,oa ;krk;kr lk/kuksa dh la[;k esa o`f) ds dkj.k èofu 
çnw"k.k ,d xaHkhj leL;k cu pqdk gSA

/ofu dk og mPp Lrj tks euq"; esa mf}Xurk ;k 
fpM+fpM+kiu mRiUu djrk gS] /ofu çnw"k.k dgykrk gSA

vd.kZfç; /ofu tks ekuoh; lqfo/kk] LokLF; ,oa 
xfr'khyrk esa gLr{ksi djrh gks /ofu çnw"k.k dgykrh gSA

èofu çnw"k.k ds L=ksr (Sources of Noise Pollution)

/ofu çnw"k.k ds L=ksr fuEufyf[kr gSa&
(i) çkÑfrd L=ksr (Natural sources) – ,slh çkÑfrd 

?kVuk,a tSls fctyh dh xM+xM+kgV] rwQku] leqæh rjaxsa] >juksa 
ls fudyus okyh rhoz /ofu çnw"k.k dk L=ksr gSA

(ii) dy&dkj[kkus (Industries) – fofHkUu m|ksxksa esa pyus 
okyh e'khusa ,oa lk;ju ls fudyus okyh rst vkoktsaA

(iii) tSfod L=ksr (Biological sources) – euq";ksaa }kjk 
rst okrkZyki] >xM+k] jksus dh vkokt ,oa i'kqvksa }kjk fudkyh 
tkus okyh rst vkoktsa blesa vkrh gSaA

(iv) euksjatu ds lk/ku (Entertainment sources) – ?kjsyw 
euksjatu ds lk/ku tSls Vsyhfot+u] jsfM;ks]fofM;ks vkfn rFkk 
lkekftd euksjatu tSls xojh] ukp&xku] uqDdM+ ukVd] [ksy 
rek'ksa vkfn ls gksus okyk 'kksjA

(v) lkekftd o /kkfeZd dk;ZØe (Social & religious 

/ofu çnw"k.k
(Noise Pollution)

èofu çnw"k.k dh ifjHkk"kk 
(Definition of Noise Pollution)

functions) – fookg] tUefnu o vU; lkaLÑfrd lekjksgksa esa 
ykmMLihdjksa dk ç;ksx] efUnj] efLtn o xq#}kjksa esa ?k.Vksa] 
'ka[kukn ,oa ykmMLihdjksa dk ç;ksxA jktuSfrd xfrfof/k;ksa 
pquko vkfn esa ykmMLihdjksa dk ç;ksx /ofu çnw"k.k ds L=ksr gSaA

(vi) ;krk;kr & ifjogu ds lk/ku (Standards of Noise 

Pollution) – ok;q ¼çnw"k.k fuokj.k ,oa fu;a=.k½ vfèkfu;e 1981 
ds rgr 1 vçsy 1988 dks /ofu çnw"k.k dks ok;q çnw"k.k ds 
vUrxZr lfEefyr fd;k x;k gSA

i;kZoj.k ¼lqj{kk½ fu;e (Environment (Protection) 

Law) 1986 ds fu;e rhu ds rgr Hkkjrh; ekud laLFkku (ISI) 

us /ofu çnw"k.k ds dqN ekud fu/kkZfjr fd;s gS tks fuEu çdkj gS 
¼rkfydk 1-2½&

/ofu rjaxksa dh vko`fÙk ,oa rhozrk euq"; ds dkuksa] efLr"d 

,oa fØ;kdykiksa ij O;kid çHkko Mkyrh gSA /ofu rhozrk ekiu 

dh lkekU; bdkbZ Msflcy (dB) gSA blds vykok èofu dks 

Hkkfjr /ofu nkc Lrj (Weighted Sound Pressure Level 

[SPL]) ds :i esa Hkh ukik tkrk gSA bls db (A) ds :i esa tkuk 

tkrk gSA ;g /ofu ij iM+us okys ncko dh bdkbZ gSA rhozrk 

ukiu midj.kksa ds ctk; nkc ekiu midj.kksa dks fuekZ.k vf/kd 

ljy gS blfy, /ofu ekiu esa db (A) bdkbZ dk ç;ksx T;knk 

gksrk gSA

'kwU; ls çkjaHk gksus okyk dB ekid 'kwU; Lrj ds Jo.k ds 

nsgyh (Threshold) dks O;ä djrk gSA ;g dku dh fuEure 

JO; /ofu gSA Msflcy esa o`f) /ofu rjaxksa esa rhozrk o`f) ds 10 

xq.kk ds :i esa fuEu çdkj çnf'kZr dh tkrh gS&

JO; /ofu × 10 = 10 dB

JO; /ofu × 100 = 20 dB

èofu çnw"k.k dk ekiu
(Measurement of Noise Pollution)

3+C H O + Cr O HÄ CO + H O + Crx y z 72 2 2→
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JO; /ofu × 10000 = 40 dB

Hkkjrh; ekud laLFkku }kjk LohÑr /ofu Lrj fuEu çdkj 

gS ¼lkj.kh vxys i`"B ij½ &

/ofu çnw"k.k ds fuEufyf[kr çHkko gSa&

(i) vf/kd yEcs le; rd rhoz /ofu rFkk de le; rd 

vR;f/kd rhoz /ofu ds lEidZ esa vkus ij Øe'k% cgjkiu gks 

ldrk gSA dku ds insZ QV ldrs gSaA

(ii) fujarj 'kksj ds çHkko ls euq"; esa >qa>ykgV] ekufld 

ruko] ân; /kM+du c<+uk] O;xzrk] cSpsuh] vfuæk tSlh 

leL;k,a mRiUu gks tkrh gSA

(iii) vokafNr 'kksj ds dkj.k euq"; dh dk;Z{kerk o 

,dkxzrk esa deh vk tkrh gSA okrkZyki esa O;o/kku mRiUu gksrk 

gSA fo|kfFkZ;ksa eas v/;;u ,oa ,dkxzrk çHkkfor gksrh gS 

QyLo:i ekufld volkn (Mental Depression) gks tkrk 

gSA

(iv) /ofu çnw"k.k ds dkj.k O;fä dh lkspus dh {kerk ,oa 

ekufld LokLF; esa deh vk tkrh gSA vf/kd mPp /ofu ls 

vf/kd laosnu'khy O;fä;ksa esa rkaf=dh; volkn (Neuromatic 

/ofu çnw"k.k ds çHkko (Effects of Noise 
Pollution)

disorder) mRiUu gksus ls ikxy gksus dh laHkkouk,a c<+ tkrh gSA

(v) /ofu çnw"k.k ds dkj.k okgu pkyd dk /;ku Hkax gksus 

ls nq?kZVukvksa dh laHkkouk,a c<+ tkrh gSA

(vi) ce foLQksV] Mk;ukekbV foLQksV] tsV foekuksa dh 

xtZuk ls Hkouksa esa njkjsa iM+ tkrh gS] f[kM+dh ds 'kh'ks VwV tkrs 

gSaA

(vii) iqjkrkfRod egy ds Hkouksa ds o bekjrksa ds fxjus dh 

laHkkouk c<+ tkrh gSA

/ofu çnw"k.k dks fu;af=r djus ds fy, mlds L=ksr] mldh 

rhozrk] ek/;e ,oa çHkkfor gkssus okyh oLrq dk v/;;u djuk 

vko';d gksrk gSA /ofu çnw"k.k dks fuEufyf[kr mik;ksa }kjk 

jksdk tk ldrk gS&

(i) çeq[k lM+dksa] jktekxksZa] gokbZ vìksa ,oa jsYos ykbuksa ds 

fdukjksa ij o`{kkjksi.k 10-15 dB rd /ofu dks de fd;k tk 

ldrk gSA

(ii) egkuxjh; {ks=ksa esa Hkh gfjr iêh dk fodkl dj mPp 

/ofu dk vo'kks"k.k fd;k tk ldrk gSA

(iii)  dy&dkj[kkuksa esa mPp rduhd ,oa de vkokt 

mRiUu djus okyh e'khuksa dk ç;ksx fd;k tkuk pkfg,A

(iv) vkS|ksfxd bdkb;ksa esa /ofu vo'kks"kdksa (Sound 

absorbers) dk ç;ksx ,oa /ofu fujks/kh d{kksa dk fuekZ.k fd;k 

tkuk pkfg,A

(v) dkj[kkuksa esa e'khuh dyiqtksZa esa Lusgd (Lubricant) dk 

ç;ksx] [kjkc dyiqtksZa dk le; ij cnyuk] /ofu 'kkedksa dh 

mfpr ns[kHkky ,oa ejEer vkfn ls Hkh /ofu çnw"k.k dks de fd;k 

tk ldrk gSA

(vi)  dkuksa esa d.kZ Iyx (Ear plugs), nLrkusa (Ear muff) 

vkfn igudj Lo;a dks çnw"k.k ls i`Fkd fd;k tk ldrk gSA

(vii)  O;fäxr o lkeqnkf;d Lrj ij tkx:drk mRiUu 

dj lkaLÑfrd] lkekftd] jktuSfrd lekjksgksa esa /ofu mRiknu 

dks de fd;k tk ldrk gSA

(viii)  /ofu mi;ksx }kjk Hkh /ofu çnw"k.k dk fu;a=.k fd;k 

tk ldrk gSA

m|ksxksa] ukfHkdh;] rkih; ÅtkZ la;a=ksa dks B.Mk djus ds 

èofu çnw"k.k fu;a=.k ds mik;
(Control Measures for Prevention of Noise Pollution)

rkih; çnw"k.k
(Thermal Pollution)
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ckn xeZ ty lh/ks gh ty L=ksrksa unh] >hy ;k leqæ esa Mky 

fn;k tkrk gSA bl ty dk rkiØe vf/kd gksus ds dkj.k ty 

L=ksr esa jgus okys thoksa ds fy, çnw"k.k dk dkj.k cu tkrk gSA

fofHkUu dy&dkj[kkuksa] ukfHkdh; ,oa rkih; ÅtkZ la;a=ksa 

dh e'khuksa dks B.Mk djus ds i'pkr~ xeZ ty dk ty L=ksr esa 

fey tkus ls ty ds rkieku esa gksus okyh o`f) rkih; çnw"k.k 

dgykrk gSA

blds L=ksr ds :i esa ukfHkdh;] rkih; ÅtkZ la;a= o 

cM+s&cM+s dy&dkj[kkusa vkfn dh e'khuksa dks B.Mk djus ds fy, 

Hkkjh ek=k esa ty dh vko';drk gksrh gSA ;g çfØ;k nks çdkj 

ls dh tkrh gS&

(i) çR;{k :i ls B.Mk djuk (Direct cooling) – blesa bu 

la;a=ksa }kjk unh] >hy o rkykc ls ty iEi dj ys fy;k tkrk gS 

rFkk e'khuksa dks B.Mk djus ds ckn ty iqu% bUghsa L=ksrksa esa Mky 

fn;k tkrk gSA bl çdkj la?kud ls xqtjus ds ckn Hkh bl ty 

dk rkiØe 10°C rd c<+ tkrk gSA

(ii) vçR;{k :i ls B.Mk djuk (Indirect cooling) – 

blds vUrxZr la;a=ksa }kjk ,d ckj ty ysus ds i'pkr~ B.Mk 

djus ds fy, dbZ ckj ç;ksx fd;k tkrk gSA vUrr% ;g ty 

Vkoj ls Hkki ds :i esa /khjs&/khjs ok;qe.My esa foyhu gksrk jgrk 

gSA rkih; çnw"k.k dk çeq[k L=ksr çR;{k :i ls e'khuksa dks B.Mk 

djds ty dks lh/ks gh ty L=ksr esa NksM+uk gSA

rkih; çnw"k.k ds çHkko fuEufyf[kr gSa&

(i) ty dk rki c<+us ds lkFk yo.kksa dh ?kqyu'khyrk ,oa 

jklk;fud fØ;k,a c<+rh tkrh gSA rFkk ok"ihdj.k gksus ij 

ifjHkk"kk (Definition)

rkih; çnw"k.k ds L=ksr (Sources of Thermal Pollution)

rkih; çnw"k.k ds çHkko 
(Effects of Thermal Pollution)

?kqfyr yo.k vf/kd lkUæ gks tkrs gaSA

(ii) rkih; çnw"k.k ds dkj.k ty esa ?kqfyr vkWDlhtu dh 

lkUærk esa deh vk tkrh gSA ty rki c<+us ls vU; xSlksa dh 

?kqyu'khyrk esa Hkh deh vk tkrh gSA

(iii) ty ds rki esa o`f) gksus ls dkcZfud inkFkksZa ds 

vi?kVu esa o`f) gks tkrh gS QyLo:i ?kqfyr vkWDlhtu dh 

ek=k esa Hkh deh vk tkrh gSA

(iv) ty rki c<+us ls mPp rki esa vuqdwyu dh {kerk 

okys jksxk.kqvksa dh la[;k esa o`f) vk tkrh gSA

(v) ty ds rki esa ,dk,d o`f) gksus o ty esa ?kqfyr O  2

de gksus ls dbZ eNfy;k¡ ej tkrh gSA Hkkstu ds :i esa vU; 

Iyodksa o çkf.k;ksa dh e`R;q gksus ls Hkh eNfy;ksa dh la[;k esa deh 

gks tkrh gSA

(vi) DykdZ o czkmusl 1978 ds vuqlkj ty dk rki c<+us 

ij çk.kh Iyodksa dh la[;k 15-100% rd ?kV ldrh gSA NksVh 

eNfy;ksa dk Hkkstu xkekfjM~l çk.kh Iyod ty rki ds çfr 

vfrlaosnu'khy gksrs gSaA dqN çk.kh Iyod 26°C ij gh ej tkrs 

gSaA

(vii) ty rki esa o`f) gksus ij uhy gfjr 'kSoky ,oa gfjr 

'kSokyksa dh la[;k esa rsth ls o`f) gksrh gSA ty rki esa o`f) ds 

QyLo:i vuqdwyu {kerk okyh vusd cM+s tyh; ikS/kksa dh 

tkfr;ksa dh la[;k esa o`f) gks tkrh gS] tks ekuo fgr esa ugha gksA

ty rkieku esa o`f) ds QyLo:i lEiw.kZ ty 

ikfjfLFkfrdh ra= vLrO;Lr gks tkrk gSA

rkih; çnw"k.k dks fu;af=r djus ds fuEu mik; gks ldrs 
gSa&

1- dy&dkj[kkuksa] rkih; ÅtkZ la;a=ksa ls fudyus okys 

rkih; çnw"k.k fu;a=.k ds mik;
(Control Measures for Prevention of Thermal Pollution)
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xeZ ty dks lh/ks ty L=ksr esa ugha Mkydj bls vyx ,df=r  
djuk pkfg,A ckn esa bls B.Mk djds gh ty L=ksrksa esa Mkyuk 
pkfg,A

2- fofHkUu la;a=ksa ls fudys xeZ ty dks okfgr ey mipkj 

la;a= ls fudys iks"kd rRoksa ;qä ty esa feykdj ,DokdYpj 

gsrq ç;ksx esa yk;k tk ldrk gSA

orZeku le; esa foÜo ds fofHkUu ns'kksa esa ijek.kq 'kfä jk"Vª 

cuus dh gksM+ yxh gqbZ gSA bl dkj.k ls ukfHkdh; bdkbZ;ksa ,oa 

vL=ksa ds mi;ksx esa rsth ls o`f) gqbZ gSA blh çdkj ijek.kq 

Hkfê;ksa esa ;wjsfu;e ,oa IywVksfu;e ds ç;ksx ds ckn 'ks"k cpk gqvk 

inkFkZ ukfHkdh; vif'k"V ds :i esa jg tkrk gSA

ijek.kq fo[k.Mu ;k foLQksV ds i'pkr~ jsfM;ks/kehZ /kwy 

ok;qe.My esa QSy tkrh gS rFkk /khjs&/khjs B.Mk gks i`Foh ij tek 

gks tkrh gSA bls jsfM;ks/kehZ voikr (Nuclear fallout) dgrs gSaA 

bl çdkj fofHkUu jsfM;ks/kehZ la;a=ksa ls fudyus okys vof'k"V 

inkFkZ çnw"k.k ds ?kkrd L=ksr gSA

fofHkUu ijek.kq la;a=ksa ,oa ijek.kq foLQksVksa ls fudyus 

okys jsfM;ks/kehZ inkFkksZa ls mRiUu gksus okys çnw"k.kksa dks 

jsfM;ksèkehZ çnw"k.k dgrs gSaA

jsfM;ks/kehZ inkFkZ nks :iksa esa ik;s tkrs gSa&

(i) d.kh; fofdj.k (Corpuscular radiation) – blds 

vUrxZr ,YQk] chVk ,oa U;wVªku vkrs gSaA ,YQk d.k ij 2 bdkbZ 

/kukos'k ,oa 4 bdkbZ Hkkj gksrk gS vr% ;g 'kjhj ls vfèkd nwj ij 

ugha tk ldrs gSaA tcfd chVk d.k U;wVªku ds çksVksu o bysDVªkWu 

esa VwVus ls curs gSaA bu ij ,d _.kkos'k ,oa osx vf/kd gksus ls 

budh cs/ku {kerk cgqr vf/kd gksrh gSA

U;wVªku vkos'k jfgr d.k gksrs gSa ftuesa ,d bdkbZ Hkkj gksrk 

gSA budk osx ,oa cs/ku {kerk Hkh cgqr vf/kd gksrh gSA çHkko dh 

n`f"V ls ;s vk;udkjh o vuvk;udkjh gks ldrs gSaA 

(ii) fo|qr pqEcdh; fofdj.k (Electro magnetic 

radiation) – blesa ,Dl ,oa xkek fdj.ksa vkrh gSA ,Dl fdj.kksa 

dh [kkst jkWUVtu us 1895 esa dhA budh rjaxnS/;Z 0.1-100A° 

gksrh gSA ;s Ropk ,oa ekal dks ikj dj ldrh gS vr% budk 

mi;ksx fpfdRlk {ks= esa gfì;ksa dk fp= ysus esa fd;k tkrk gSA

xkek fdj.ksa] ,Dl fdj.kksa ls vf/kd 'kfä'kkyh gksrh gSA 

jsfM;ks/kehZ çnw"k.k
(Radioactive Pollution)

ifjHkk"kk (Definition)

budk mn~xe ijek.kq ukfHkd ls gksrk gS rFkk budh rjaxnSè;Z 

0.00001 ls 0.1A° rd gksrh gSA ;s dadjhV dh eksVh nhokj dks 

Hkh ikj dj ldrh gSA

fofdj.k dh vusd bdkbZ;k¡ gSaA fo?kVukRed ukfHkdh; 

inkFkZ ds ifjek.k dks D;wjh esa ukik tkrk gSA ,d D;wjh dk eku 
10inkFkZ dh og ek=k ftlesa çfr lSd.M 3.7 × 10  ijek.kqvksa dk 

fo?kVu gksrk gSA tSls ,d xzke jsfM;e dh jsfM;ks/kfeZrk ,d 

D;wjh gksrh gSA

,Dl ,oa xkek fdj.kksa dks jkWUtu esa ukik tkrk gS tcfd 

,YQk o chVk d.kksa dks jSM esa ukik tkrk gSA jsfM;ks/kfeZrk dh 

bdkbZ csdjy 27 fidks D;wjh ds cjkcj gksrh gSA

blds fuEu L=ksr gSa&
(i) çkÑfrd L=ksr ds :i esa dkWfLed fdj.ksa o i;kZoj.kh; 

L=ksr tSls jsfM;e] ;wjsfu;e] Fkksfj;e ds ukfHkd] dkcZu 14 ,oa 
iksVsf'k;e 40 ds leLFkkfud çÑfr esa ok;q] ty ,oa e`nk vkfn 
esa fo|eku jgrs gSaA

(ii) ukfHkdh; vL=ksa ds mi;ksx ls fudkyus okys 
[krjukd fofdj.k ,oa jsfM;ks/kehZ inkFkZ tks okrkoj.k esa yEcs 
le; rd mifLFkr jgdj gkfudkjd çHkko mRiUu djrs gSaA

(iii) ukfHkdh; ijh{k.kksa (Nuclear tests) ls Hk;adj 
gkfudkjd fofdj.k mRlftZr gksdj okrkoj.k esa QSy tkrs gSaA

(iv) ijek.kq Hkfê;ksa esa vkf.od ÅtkZ dk mRiknu fd;k 
tkrk gSA bl nkSjku vusd vof'k"V] jsfM;ks/kehZ fofdj.k ,oa 
vkf.od dpjk Hkh fudyrk jgrk gS tks i;kZoj.k ij 
gkfudkjd çHkko Mkyrk gSA

(v) lw;Z ls Hkh vusd gkfudkjd fofdj.k fudyrh jgrh gS 
ftlesa dqN jsfM;ks/kehZ fofdj.k Hkh gksrh gSA gkykafd bueas ls 
vf/kdka'k ok;qe.My }kjk vo'kksf"kr dj yh tkrh gSA fQj Hkh 
vkstksu ijr ds {kj.k ds dkj.k ijkcSaxuh fdj.ksa i`Foh rd igqap 
jgh gSA

(vi) ijek.kq ;q) ,oa ijek.kq vL=ksa ds ijh{k.k ls Hkh vusd 
jsfM;ks/kehZ inkFkZ ok;qe.My eas mRlftZr gks jgs gSa rFkk 
jsfM;ksèkehZ çnw"k.k dk L=ksr cu jgs gSaA 

jsfM;ks/kehZ fofdj.kksa ds vusd gkfudkjd çHkko gSa tks 
fuEu çdkj gS&

(i) fofdj.k ds çHkko ls euq"; ds Mh-,u-,- esa vusd 

jsfM;ks/kehZ çnw"k.k ds L=ksr 

(Sources of Radioactive Pollution)

jsfM;ks/kehZ çnw"k.k ds çHkko  

(Effects of Radioactive Pollution)
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vlkekU; ifjorZu gks tkrs gSa tks ih<+h nj ih<+h oa'kkuqxr gks 
tkrs gSaA blds QyLo:i fyax vuqikr esa ifjorZu] foÑr 
f'k'kqvksa dk tUe] xHkZikr eas o`f)] xHkZLFk f'k'kqvkas esa dSalj ,oa 
f'k'kq e`R;q nj eas o`f) tSls çHkko ns[kus dks feyrs gSaA tkiku  ds 
fgjksf'kek o ukxklkdh ¼1945½ esa ijek.kq foLQksV ds çHkko ns[ks 
tk ldrs gSaA

(ii) fofdj.kksa ds çHkko ls euq"; esa vusd jksx Ropk dSalj] 
vfr'osrjärk (Lukemia), cU/;rk (Sterility), eksfr;kfcUn 
(Cataract), vfLFk dSalj (Bone Cancer) vkfn mRiUu gks tkrs 
gSaA fofdj.k dh ek=k vf/kd gksus ij O;fä dh e`R;q Hkh gks ldrh 
gSA

(iii) blds çHkko ls lw{ethoksa esa mRifjorZu gks tkrk gSA 

ftlds dkj.k çfrjks/kh ,oa jksxtfur LVªsUl dh la[;k c<+ ldrh 

gSA

(iv) tyok;q esa ifjorZu gksus ls rkieku esa vpkud o`f) gks 

tkrh gSA

(v) fofdj.kksa ds çHkko ls thoksa dh tuu {kerk çHkkfor 

gksrh gS rFkk ,slh dbZ tkfr;k¡ tks foyqIr gksus ds dxkj ij gS] 

blls çHkkfor gksrh gS rFkk tSo fofo/krk dks [krjk mRiUu gks 

tkrk gSA 

jsfM;ks/kehZ çnw"k.k ds fu;a=.k ds fuEufyf[kr mik; gSa&

(i) ijek.kq fctyh?kjksa ds pkjksa vksj l?ku ,oa pkSM+s i.kksZa okys 

o`{kksa dh gjh iêh (Green belt) dk fuekZ.k fd;k tkuk pkfg,A 

ftlesa jsfM;ks/kehZ /kwy d.k ,oa vU; çnw"kdksa dks jksdus o 

vo'kks"k.k djus dh {kerk gksrh gSA gjh iêh cukrs le; L=ksr ls 

bldh nwjh] bldh pkSM+kbZ] mi;qä o`{kksa çtkfr;ksa dk pquko vkfn 

ckrksa dk /;ku j[kuk vko';d gSA

(ii) oSKkfudksa }kjk ,sls jlk;uksa dh [kkst dh tk jgh gS  

ftuds lsou ls euq"; esa fofdj.k dk çHkko de gks tkrk gSA tSls 

lYQj ;kSfxdksa ds lsou ls euq"; esa ,Utkbeksa ij ,Dl fdj.kksa 

dk çHkko de iM+rk gSA

(iii) jsfM;ks/kehZ la?kVd inkFkksZa dks vU; inkFkksZa ls vyx 

dj lqjf{kr fof/k }kjk lqjf{kr LFkku ij fLFkj fd;k tkuk 

pkfg,A ftlls fd mUgsa i;kZoj.k esa igqapus ls jksdk tk ldsA

(iv) de o e/;e Lrj ds jsfM;ks/kehZ vif'k"V inkFkksZa dks 

Bksl esa ifjofrZr djds bUgsa 10&15 ehVj xgjs xM~<s esa nck fn;k 

tkrk gSA xM~<s dh lrg fo'ks"k :i ls etcwr o lqjf{kr  cukbZ 

tkrh gSA Mªe dks xM~<s esa nckus ls iwoZ dadjhV ds cus duLrj esa 

jsfM;ks/kehZ çnw"k.k ds fu;a=.k ds mik; 

(Control Measures for Radioactive Pollution)

cUn dj ysrs gSaA mPp Lrj ds jsfM;ksvif'k"V inkFkksZa ds fuiVku 

gsrq xgjs o fLFkj HkwHkkx {ks= dk p;u fd;k tkrk gSA vif'k"V ls 

Hkjs Mªeksa dks pkjksa vksj ls Xykl] rkack] fVu vkfn dh cuh gqbZ dbZ 

çfrjks/kh nhokjksa ls <d dj xM~<ksa esa nck;k tkrk gSA 

;g lksfo;r :l ds ;qØsu çkar dh jkt/kkuh fd,Q ds 

fudV fLFkr psjuksfcy ds ijek.kq fctyh?kj dh pkSFkh fj,DVj 

bdkbZ esa gksus okyh foÜo dh lcls cM+h jsfM;ks/kehZ çnw"k.k dh 

Hk;adj nq?kZVuk FkhA bl nq?kZVuk ls iwoZ 14 ekpZ 1979 dks Fkzh 

ekby vkbys.M ukfHkdh; fj,DVj ds eq[; Hkkx ls jsfM;ksèkfeZrk 

dk fjlko gqvk FkkA ysfdu fj,DVj ds ckgjh Hkkx }kjk bldk 

vo'kks"k.k dj fy, tkus ds dkj.k nq?kZVuk Hk;adj :i /kkj.k ugha 

dj ldhA

psjuksfcy ukfHkdh; ÅtkZ la;a= dh pkSFkh bdkbZ ij ,d 

ç;ksx 25 vçsy 1986 dks 'kq: fd;k x;kA ftldk mís'; Hkki 

dks iw.kZr;k cUn djus ds ckn VckZbu ls fdruh fctyh çkIr dh 

tk ldrh gSA bl ç;ksx esa foyEc ds dkj.k ÅtkZ Lrj 700 

esxkokV ls fxjdj 30 esxkokV ij vk x;kA bl deh dks iwjk 

djus ds fy, lapkyd us fu;a=d NM+ksa dks ckgj fudky fy;kA 

bl chp ,d fuf"Ø; xSl ftukWu ,df=r gks xbZ ftlus U;wVªkuks 

dks vo'kksf"kr dj fy;kA lHkh fu;a=d NM+ksa ds ckgj fudkyus 

ds dkj.k fj,DVj dk ÅtkZ Lrj c<+ x;k rFkk 4&5 lSd.M esa gh 

;g yxHkx 2000 xq.kk c<+ x;kA B.Mk djus okyk ty Hkki esa 

cny x;k rFkk ,d Hk;adj foLQksV gqvk ftlus 1000 esfVªd Vu 

ds dadjhV vkoj.k dks mM+k fn;k o fj,DVj esa vkx yx xbZA

nq?kZVuk ds çHkko (Effects of Accident)

bl ijek.kq fctyh?kj ls QSyus okyh jsfM;ks/kfeZrk ls ;wjksi 

ds dbZ ns'k çHkkfor gq,A fj,DVj 10 fnu rd tyrk jgkA 2000 

fdeh- rd bldh jsfM;ks/kfeZrk QSy x;h rFkk blls 50 ls 

vf/kd jsfM;ks/kehZ inkFkZ fudysA buesa vk;ksMhu 131 ,oa 

lhth;e 137 çeq[k FksA vk;ksMhu 131 ls dSalj tSlh Hk;adj 

chekjh gks tkrh gSA bl nq?kZVuk ls dbZ deZpkfj;ksa ,oa la;a= esa 

yxh vkx cq>kus okyksa dh e`R;q gks x;hA bu ij 500 jsM ls 

vf/kd jsfM;ks/kehZ fofdj.k iM+kA ftuds 'kjhj ij 100 ;k vf/kd 

jsM fofdj.k iM+k mUgsa dSalj ;k Y;qdsfe;k gks x;kA

e`nk Hkwfe dh Åijh lrg gksrh gS tks gekjh Qlyksa dh 

psjuksfcy nq?kZVuk (Chernobyl Accident)

e`nk çnw"k.k
(Soil Pollution)
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mRikndrk dk eq[; vk/kkj gksrh gSA e`nk dh moZjrk mlesa 

mifLFkr fofHkUu iks"kd rRoksa ¼ukbVªkstu] dSfY'k;e] QkWLQksjl 

,oa iksVsf'k;e vkfn½ ,oa vusd çdkj ds lw{e thoksa ¼thok.kq] 

dod] fuesVksM ,oa çksVkstksvk vkfn½ ds dkj.k gksrh gSA euq"; 

dh vfojy fodkl dh xfrfof/k;ksa us e`nk dks çnwf"kr fd;k gSA 

Hkou fuekZ.k ds fy, dke esa fy;k tkus okys dPpk eky] 

vif'k"V inkFkksZa dk fuiVku (Disposal), Ñf"k jlk;uksa dk 

ç;ksx] m|ksxksa ds fy, dPpk eky e`nk dks çnwf"kr djus okys 

eq[; çnw"kd gS bl dkj.k ls e`nk dh moZjrk u"V gks jgh gSA

e`nk dk bl çdkj dk laØe.k ftlls mldh xq.koÙkk ,oa 

moZjd 'kfä çfrdwy :i ls çHkkfor gksrh gS] e`nk çnw"k.k 

dgykrk gSA

e`nk ds HkkSfrd] jklk;fud ,oa tSfod xq.kksa esa vk;s ,sls 

ifjorZu tks euq"; ,oa vU; çk.kh] ouLifr;ksa ij foijhr çHkko 

Mkyrs gksA Hkwfe dh moZjrk u"V djrs gks rFkk mldh lqUnjrk esa 

deh ykrs gks] e`nk çnw"k.k dgykrk gSA

e`nk çnw"k.k ds fuEufyf[kr L=ksr gSa&

(i) vkS|ksfxd vif'k"V (Industrial wastes) – fofHkUu 

m|ksxksa ls fudyus okys vif'k"V tSls /kwy] jk[k] jklk;fud 

inkFkZ] /kkrq] ukfHkdh; dpjk] jatd] vEy vkfn e`nk çnw"k.k dk 

çeq[k L=ksr gSA ;s vif'k"V fo"kSys] Toyu'khy] nqxZa/k ;qä ,oa 

LFkk;h çdkj ds gksrs gSaA tks e`nk dh moZjrk dks u"V djrs gSaA 

budk fuiVku dkxt] 'kDdj] /kkrq xykus okys] 'kjkc] ÅtkZ] 

rki] ÅtkZ ,oa jlk;u cukus okys dkj[kkuksa ls fd;k tkrk gSA

(ii) Ñf"k jlk;u (Agricultural chemicals) – Ñf"k 

jlk;u fo'ks"k :i ls moZjd] dhVuk'kh ,oa 'kkduk'kh tks tSo 

vui?kVuh; (Bio-nondegradable) gksrs gSa] e`nk çnw"k.k ds 

L=ksr gksrs gSaA blesa çeq[k :i ls Mh-Mh-Vh-] ch-,p-lh-] ,fYMªu] 

Mkb,fYMªu] gsIVkDyksj ,oa vU; dhVuk'kh vkrs gSaA ;s Qlyksa ,oa 

'kkdh; ikS/kksa }kjk rsth ls vo'kksf"kr dj fy, tkrs gSa rFkk [kk| 

Ük`a[kyk }kjk euq"; ,oa vU; thoksa ij fo"kSyk çHkko Mkyrs gSaA

(iii) IykfLVd FkSfy;k¡ (Polythene bags) – de ?kuRo 

okyh ikWyhFkhu ls IykfLVd dh FkSfy;k¡ curh gS tks dHkh Hkh 

u"V ugha gksrh gSA vkt ds bl vk/kqfud ;qx esa budk c<+rk 

pyu i;kZoj.kh; e`nk çnw"k.k dk egRoiw.kZ L=ksr gSA Qsadh gqbZ 

FkSfy;k¡ lhost] ukfy;ksa dks vo#) dj nsrh gSA FkSfy;ksa esa cpk 

Hkkstu] lCth vkfn dks xk;ksa] dqÙkksa ds [kk ysus ls mudh ekSr 

ifjHkk"kk (Definition)

e`nk çnw"k.k ds L=ksr (Sources of Soil Pollution)

rd gks tkrh gSA bldks vU; dwM+k&djdV ds lkFk tykus ij 

dkcZu MkbvkWDlkbM] dkcZu eksuksDlkbM] QkWLuhu ,oa vU; 

tgjhys DyksjhuhÑr jlk;u Hkh fudyrs gSaA

(iv) ?kjsyw vif'k"V ,oa dpjk (Domestic wastes and 

garbage) – ?kjksa ,oa muds jlksbZ?kjksa ls fudyus okyk lq[kk o 

xhyk dpjk Hkh e`nk çnw"k.k dk L=ksr gSA lq[ks dpjs esa dkxt] 

dkap ds VqdM+s] ,Y;qfefu;e] IykfLVd ds fMCcs ,oa ikWyhFkhu 

FkSfy;k¡ 'kkfey gSa tcfd xhys dpjs esa lCth ,oa Qyksa ds 

fNyds] pk;iÙkh] >wBu] v.Mksa ds fNyds ,oa ekal eNyh ds 

vuqi;ksxh Hkkx 'kkfey gksrs gSaA

(v) uxjikfydk vif'k"V (Municipal wastes) – 

uxjikfydk ds Bksl vif'k"V tSls dkap] ,Y;qfefu;e] ydM+h 

ds VqdM+s] lM+s&xys inkFkZ] i'kqvksa dk pkjk] e`r i'kq ,oa muds 

ey inkFkZ] vLirkyksa ls fudyus okyk tSo vkS"k/kh; dpjk 

(Biomedical wastes) Hkh e`nk çnw"k.k ds egRoiw.kZ L=ksr gSA

(vi) [kuu (Mining) – rsth ls c<+rh gqbZ [kuu çfØ;kvksa 
ls e`nk dh Åijh ,oa voe`nk ijrsa u"V gks tkrh gSA blds 
vfrfjä [kuu ls fudyus okys vif'k"Vksa ,oa cM+s vkdkj ds 
dadM+ iRFkjksa ls [kuu {ks=ksa ds vkl&ikl dh e`nk dh xq.koÙkk 
,oa moZjrk Hkh çHkkfor gksrh gSA

(vii) jsfM;ks/kehZ inkFkZ (Radioactive wastes) – ukfHkdh; 
foLQksVksa] ijek.kq ijh{k.kksa ,oa ukfHkdh; la;a=ksa ls fudyus okys 
jsfM;ks/kehZ inkFkZ e`nk esa lfEefyr gksdj e`nk çnw"k.k dk L=ksr 
cu tkrs gSaA  

e`nk çnw"k.k ds fuEufyf[kr çHkko mRiUu gksrs gSaa&

(i) e`nk dh moZjrk ,oa lqUnjrk u"V gks tkrh gSA

(ii) vusd DyksjhuhÑr jlk;uksa ds vuvi?kVuh; çÑfr 
ds dkj.k e`nk esa budk ,d=hdj.k gks tkrk gS tks ikS/kksa }kjk 
[kk| Ük`a[kyk ds fofHkUu iks"kd Lrjksa esa igqap tkrs gSaA blls 
if{k;ksa esa v.Mtuu dh çfØ;k çHkkfor gksrh gS rFkk euq";ksa esa 
vusd fodkj mRiUu gks tkrs gSaA

(iii) dhVuk'kh] 'kkduk'kh] doduk'kh ,oa vusd /kkrq 
jlk;uksa dh mifLFkfr ls e`nk esa mifLFkr lw{etho ej tkrs gSa 
rFkk blls dkcZfud inkFkksZa ds fo?kVu ,oa pØhdj.k 
(Decomposition and recycling) dh çfØ;k ckf/kr gks tkrh gS 
rFkk e`nk dh moZjrk esa Hkh deh vk tkrh gSA

(iv) e`nk esa vR;f/kd dpjs ds tek gks tkus ds dkj.k 
nqxZaèk ;qä okrkoj.k cu tkrk gSA rFkk blesa vusd jksxokgd 

e`nk çnw"k.k ds çHkko (Effects of Soil Pollution)
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tho tSls eD[kh] frypês o ePNjksa dh tula[;k c<+ tkrh gSA

(v) Bksl dwM+s o dpjs ds ,df=r gksus ls pwgksa o vU; 
jksMsUV~l dh la[;k Hkh c<+ tkrh gS tks jksxokgd gksus ds 
lkFk&lkFk Qlyksa dks Hkh uqdlku igqapkrs gSaA

(vi) jsfM;ks/kehZ inkFkksZa dksckYV&60] LVªkaf'k;e&90 vkfn 
dh e`nk esa mifLFkfr ls ;s [kk| Ük`a[kyk esa ços'k dj euq";ksa esa 
dSalj ,oa gìh jksx mRiUu dj nsrs gSaA

(vii) [kuu çfØ;k }kjk e`nk dh mitkÅ ijr u"V gks 
tkrh gS rFkk [kuu vif'k"Vksa ds e`nk ij te tkus ls e`nk Bksl 
gksdj catj gks tkrh gSA

(viii) IykfLVd FkSfy;ksa ds lhost ikbi ykbuksa ,oa ukfy;ksa 
esa tek gks tkus ls xanxh o nqxZZa/k dk okrkoj.k cu tkrk gSA 
jksxk.kq o fo"kk.kqvksa dh mRifÙk ls jksxksa dh la[;k esa o`f) gks tkrh 
gSA

(ix) IykfLVd FkSfy;ksa ds [kkus ls vusd i'kq/ku tSls xk;ksa 
o dqÙkksa dh ne ?kqVus ls ekSr gks tkrh gSA

(x) IykfLVd FkSfy;ksa ds vU; dwM+k&djdV ds lkFk tykus 
ij vusd tgjhyh xSlksa dks mRltZu gksrk gS tks ok;q çnw"k.k dk 
L=ksr cu tkrh gSA 

e`nk çnw"k.k ds fu;a=.k ds fuEufyf[kr mik; gSa&

(i) Bksl dpjksa ,oa vif'k"Vksa dk fuiVku e`nk çnw"k.k dks 
jksdus dk Js"B mik; gSA LFkku fo'ks"k ij dpjk ik= yxk;s tkus 
pkfg,A fofHkUu ek/;eksa ls 'kgj] xkao o cfLr;ksa ls dpjk 
,df=r dj bldk lqfu;ksftr <ax ls fuiVku fd;k tkuk 
pkfg,A

(ii) Bksl dpjs ds fujkdj.k ds fy, bldk iqu% mi;ksx ,oa 
iqupZØ.k vR;Ur vko';d gSA Bksl dpjs esa mifLFkr dkap] 
,Y;wfefu;e] yksgs o fVu] IykfLVd ds VqdM+ksa dks gVkdj 'ks"k 
dpjs dk iqupZØ.k dj iqu% mi;ksx fd;k tk ldrk gSA

(iii) Ñf"k esa mi;qä fd;s tkus okys jlk;uksa dk ç;ksx 
lhfer fd;k tkuk pkfg,A

(iv) ?kjksa o [ksrh ls fudyus okys tSfod inkFkZ dks dke esa 
ysdj oehZdEiksLV dk fuekZ.k fd;k tkuk pkfg,A oehZdEiksLV 
Ñf"k dk;ksZa esa moZjd ds :i esa dke esa ysuk pkfg,A

(v) tSo fpfdRlk laca/kh dwM+s&dpjs dks i`Fkd :i ls gh 
,df=r dj tyk dj HkLe dj nsuk pkfg,A

(vi) ijek.kq ijh{k.k tSls dk;ksZa ij çfrca/k yxk nsuk 

e`nk çnw"k.k dk fu;a=.k (Control of Soil Pollution)

pkfg,A rkfd jsfM;ks/kehZ inkFkksZa dk vokafNr ços'k e`nk esa u gks 
ldsA

(vii) [kuu dk;ksZa ls gksus okys uqdlku dks de djus ds 
fy, iquHkZj.k dk;Z dj e`nk dk okLrfod Lo:i cuk;s j[kuk 
pkfg,A 

foÜo dh c<+rh vkcknh ,oa le; dh j¶rkj ds lkFk 

fodkl dh c<+rh xfr ls çkÑfrd lalk/kuksa dk nksgu yxkrkj 

c<+rk tk jgk gSA blls bu lalk/kuksa ds vfLrRo ds lekIr gksus 

dk [krjk eaMjkrk tk jgk gSA blh dkj.k ekuo lH;rk ds 

vfLrRo ij Hkh [krjs ds ckny eaMjkus yxs gSaA i;kZoj.k ij c<+rs 

yxkrkj bl ncko ds dkj.k vusd oSf'od leL;k,a mRiUu gks 

xbZ gS tks fuEukuqlkj gS&

(i) vkstksu ijr esa {kj.k

(ii) xzhu gkml çHkko

(iii) vEyh; o"kkZ

(iv) c<+rk gqvk jsfxLrku

(v) ihus ;ksX; ikuh ds Lrj esa deh

(vi) [kfut nksgu ls ou fouk'k

(vii) tSo fofo/krk esa deh

(viii) thok'eh; bZa/ku Hk.Mkj esa fujarj deh

(ix) leqæh ty Lrj esa o`f)

(x) 'kgjhdj.k ,oa vkS|ksxhdj.k ls Hkwfe fouk'k

(xi) jsfM;ks/kehZ çnw"k.k ls gksus okys uqdlku

(xii) Ñf"k moZjdksa] isLVhlkbM] dhVuk'kh o doduk'kh 

vfrç;ksx ds [krjs

(xiii) VªkaltSfud Qlyksa ds [krjs

bl çdkj i;kZoj.k o tho LokLF; ij vusd [krjs mRiUu 

gks x;s gSaA vxj fodkl dh xfr blh çdkj rst gksrh jgh ,oa 

blh çdkj çkÑfrd lalk/kuksa dk nksgu gksrk jgk rks ekuo 

tkfr ds vfLrRo dk ladV [kM+k gks tk;sxkA

lHkh leL;kvkas dh tM+ esa c<+rh gqbZ tula[;k rFkk 

fodflr ns'kksa esa c<+rh gksM+ çeq[k dkj.k gSA ;gka ij tyok;q 

ifjorZu ls lacaf/kr dqN eqíksa dk foLr`r fooj.k fn;k tk jgk 

gS& 

oSf'od i;kZoj.kh; eqís
   (Global Environmental Issues)
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oSf'od rki o`f)
(Global  Warming)

foÜo esa vkbZ vkS|ksfxd Økafr ds QyLo:i i`Foh ds 

rkieku esa vpkud rsth ls o`f) gqbZ gSA blds vusd dkj.k gSa 

ftlesa ouksa dh vuko';d vU/kk/kqa/k dVkbZ] thok'e bZa/ku ls 

ÅtkZ çkfIr] 'kgjhdj.k ,oa vkS|ksxhdj.k çeq[k gSA

thok'eh; bZa/ku ds ngu ls Hkkjh ek=k esa CO  ok;qe.My esa 2

fueqZDr gksrh gS eksVj okguksa] m|ksxksa vkfn ls Hkh CO  fudy dj 2

ok;qe.Myh; CO  dh ek=k esa o`f) djrh gSA blds vfrfjDr 2

vU; fo"kSyh o gkfudkjd xSlsa tSls dkcZu eksuksDlkbM] 

Dyksjks¶yksjks dkcZUl (CFC'S), ukbVªl vkWDlkbM esas NksM+h tkrh 

gSA bu lHkh xSlksa dks gfjr x`g xSlksa ds :i esa tkuk tkrk gSA

ok;qe.My esa mifLFkr dkcZu MkbvkWDlkbM ,oa tyok"i 

çkÑfrd :i ls i`Foh ds rkieku dks lUrqfyr j[krs gSaA ;s i`Foh 

ls ijkofrZr gksdj tkus okyh vojDr fdj.kksa (Infra Red 

radiations) dks vo'kksf"kr dj mUgsa iqu% i`Foh ij ijkofrZr dj 

nsrs gSa ftlds QyLo:i i`Foh dh lrg xeZ gks tkrh gSA bls 

gfjr x`g çHkko (Green House effect) ds uke ls tkuk tkrk 

gSA

gfjr x`g çHkko uke Ýkal ds oSKkfud ts- Qksfj;j us 1827 

esa fn;kA gfjr x`g okLro esa dkap dk cuk ,d Ñf=e d{k gSA 

lw;Z ls vkus okyh y?kq rjaxh vojä fdj.ksa gfjr x`g esa ços'k rks 

dj tkrh gSA ijUrq ijkofrZr gksus ds i'pkr~ ;g yEch rjaxksa ds 

:i esa dkap ls ckgj ugha fudy ikrh QyLo:i dkap ?kj ds 

rkieku esa o`f) gks tkrh gSA ok;qe.My Hkh ,d çkÑfrd dkap 

ds d{k dh Hkkafr gh gS ftlesa mifLFkr fofHkUu gfjr xSlksa ds 

vojä fdj.kksa ds i`Foh ij iqu% ijkorZu ds dkj.k i`Foh ds 

rkiØe esa o`f) gks tkrh gSA
4 i`Foh ds ok;qe.My esa igqapus okyh dqy ÅtkZ 8.4 × 10

¼tqy@oxZehVj@feuV ¾ 1400 okV@oxZehVj@feuV½ dk 

yxHkx 47% Hkkx gh i`Foh dh lrg ,oa vklikl ds okrkoj.k 

rd igqap ikrk gSA ok;qe.My esa igqapus okyh fofdj.kksa 

ijkcSaxuh] n`'; ,oa vojä½ dh lokZf/kd rhozrk 483 nm gksrh gS 

tcfd i`Foh ls iqumZRlftZr ÅtkZ dsoy vojä fofdj.k {ks= 

2000–40000 nm ds vUrxZr vkrh gSA ftldh lokZf/kd rhozrk 

yxHkx 10,000 nm gksrh gSA ;fn ;g ÅtkZ Åijh ok;qe.My esa 

foyqIr gks tk, rks i`Foh dh lrg dk rkieku 20-40°C gks 

tk;sxkA ijUrq iqumZRlftZr vojä fofdj.k dk ,d cM+k fgLlk 

ok;qe.My esa mifLFkr tyok"i ,oa dkcZu MkbvkWDlkbM }kjk 

vo'kksf"kr dj fy;k tkrk gSA blesa ls dqN fgLlk i`Foh ij ykSV 

vkrk gS ifj.kkeLo:i i`Foh dk vkSlr rkieku 15° cuk jgrk 

gSA bl çdkj gfjr x`g çHkko dh bl çkÑfrd çfØ;k }kjk 

i`Foh dk ok;qe.Myh; rkieku lUrqfyr jgrk gSA  

xzhu gkml xSlksa] muds L=ksr rFkk xzhu gkml çHkko esa 
budk ;ksxnku fuEu çdkj rkfydk esa çnf'kZr fd;k x;k gSA 

tc dksbZ vU; xzhu gkml xSl CO  ds leku rjaxnSè;Z 2

vo'kksf"kr djrh gS rks mldk xzhu gkml çHkko de gks tkrk gSA

mijksä fp= ls ;g irk pyrk gS fd 8000 ls 13000 nm 

rd rjaxnS/;Z dk fofdj.k fodkl {ks= }kjk cká ok;qe.My esa 
foyhu gks tkrk gSA ijUrq ekuo tfur xzhu gkml xSlsa blh 
fudkl {ks= dh rjaxnS/;Z ds fofdj.k dks vo'kksf"kr dj ysrh gS 
QyLo:i xzhu gkml çHkko c<+ tkrk gS tks oSf'od rki o`f) 
dk çeq[k dkj.k gSA

xzhu gkml çHkko esa o`f) ds fy, fuEu ekuoh; xfrfofèk;k¡ 
ftEesnkj gSa ¼rkfydk 1-3½ &

ekuo xfrfof/k;k¡ çfr'kr ;ksxnku 

thok'e bZa/ku ngu 57%

dy&dkj[kkus 20%

ou fouk'k 9%   

bl çdkj xzhu gkml çHkko esa o`f) ds fy, thok'e bZaèku 
ds ngu dh çeq[k Hkwfedk gSA fo'o Lrj ij xzhu gkml xSlksa dh 
lkUærk esa yxHkx 30% ;ksxnku fodflr ns'kksa dk gS tcfd 'ks"k 
fodkl'khy ns'kksa dk gSA

oSf'od rki o`f) ds fuEufyf[kr çHkko gS&

(i) blds çHkko ls pØokr] gjhdsu vkfn rwQkuksa dh 
vko`fÙk ,oa rhozrk esa o`f) gks tk;sxh ftlls tu&/ku ds Hkkjh 
uqdlku dh vk'kadk gks ldrh gSA

(ii) blds dkj.k o"kkZ o e`nk dh ueh ij foijhr çHkko 
iM+sxkA 'kq"d {ks=ksa dh 'kq"drk esa vkSj o`f) gksus ls Ñf"k mRiknu 
esa deh vk tk;sxhA [kk|kUu ladV mRiUu gks ldrk gSA

xzhu gkml xSlsa ,oa muds L=ksr 
(Green house gases & their sources)

oSf'od rki o`f) ds çHkko
(Effects of Global Warming)
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(iii) blds dkj.k /kzqoh; cQZ fi?ky ldrh gS rFkk xeZ gksrs 
leqæh ty dk rkih; foLrkj gksxk ftlls rVh; vijnu  esa 
o`f)] rVh; {ks=ksa dk leqæ esa foy;] rVh; {ks=ksa dk Hkwty [kkjk 
gksuk] bekjrksa dks {kfr] pØokr vkfn dh rhozrk esa o`f) tSls 
çHkko mRiUu gks ldrs gSaA

(iv) blds çHkko ls vusd ikni tkfr;k¡ okrkoj.k ls 
rkyesy fcBkus esa vleFkZ gksxhA tSo fofo/krk esa deh vk 
tk;sxhA vusd leqæh rV dh ouLifr ,oa çk.kh foyqIr gks 
tk;saxsA

(v) leqæh ty Lrj esa o`f) ds QyLo:i rV ds vklikl 

dh ekuo lH;rk foLFkkfir gks tk;sxhA blds vfrfjDr Ñf"k o 

i;ZVu] LoPN ty çcU/ku] eNyh ikyu tSls m|ksx Hkh çHkkfor 

gksaxsA

(vi) i`Foh ds rkieku esa o`f) ds QyLo:i vusd çdkj ds 

ikni jksxksa o Qlyuk'kh dhVksa dh la[;k esa o`f) gksxh rFkk lkFk 

vusd çdkj ds vuko';d [kjirokj ikS/kksa dh la[;k Hkh c<+ 

tk;sxhA

(vii) oSf'od rki o`f) ds dkj.k vusd çkÑfrd 

vkinkvksa vko`fr tSls lw[kk] ck<+] cQZ dk vR;f/kd ek=k esa 

fi?kyuk vkfn esa Hkh o`f) gks tk;sxhA

(viii) rki esa o`f) ds QyLo:i leqæh ty Lrj esa o`f) 

gksxh ftlls Hkkjr] ckaXyksn'k] feJ] phu] b.Mksusf'k;k tSls 

mPp mRiknd ns'kksa esa ck<+ ls tuthou dh Hkkjh {kfr gksxhA 

i`Foh ij çdk'k la'ys"k.k dh 'kq:vkr ds lkFk&lkFk gh 

vkWDlhtu ;qä ok;qe.My dk Hkh fuekZ.k gqvk rFkk blh ds 

lkFk&lkFk vkstksu ijr ,oa vkstksu e.My dk Hkh mn~Hko 

gqvkA vkstksu vkWDlhtu dk ,d f=v.kqd ,yksVªksi gS tks ,d 

çHkkoh vkWDlhdkjd gS rFkk ok;qe.My ds fofHkUu rRoksa ls dbZ 

çdkj dh fØ;k,a djus esa l{ke gSA

ok;qe.My esa vkstksu gh ,d ,slh xSl gS tks lw;Z ls vkus 

vkstksu ijr {kj.k
(Depletion of Ozone Layer)
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okyh ijkcSaxuh fdj.kksa dks vo'kksf"kr dj i`Foh ij thou dks 

lqjf{kr djrh gSA ok;qe.My esa ;g vkstksu ijr ds :i esa ikbZ 

tkrh gSA tks i;kZoj.k ds fy, vR;Ur egRoiw.kZ o vko';d gSA 

i`Foh ds pkjksa vksj fLFkr ok;qe.My dks çeq[k :i ls ikap 

e.Myksa esa ckaVk tk ldrk gS&

(i) {kksHk e.My (Troposphere) – ;g i`Foh dh lrg ls 

ysdj 5&10 fdeh- Åij rd ok;qe.My dk lcls uhps okyk 

{ks= gksrk gSA bl {ks= esa o"kkZ gksuk] ckny cuuk] rst gokvksa dk 

pyuk tSlh ?kVuk,a lEiUu gksrh gSA bl {ks= esa ÅapkbZ ds lkFk 

rkieku ?kVrk tkrk gSA

(ii) lerki e.My (Stratosphere) – {kksHke.My ls Åij 

45 fdeh- rd dk {ks= ¼10&45½ lerki e.My dgykrk gSA 

vkstksu xSl dh ijr blh e.My esa 15&35 fdeh- dh ÅapkbZ {ks= 

esa ikbZ tkrh gSA bl {ks= esa ÅapkbZ ds lkFk&lkFk rkieku c<+rk 

tkrk gSA

(iii) e/;e.My (Mesophere) – lerki e.My ls 80 

fdeh- Åij rd ¼45&80 fdeh-½ e/;e.My fLFkr jgrk gSA 

ÅapkbZ ds lkFk&lkFk blesa rkieku lkekU;r% c<+rk tkrk gSA

(iv) rkie.My (Thermosphere) – e/;e.My ls 300 

fdeh- Åij rd ¼80&300 fdeh-½ rkie.My fLFkr jgrk gSA bl 

{ks= esa ÅapkbZ ds lkFk&lkFk rkieku esa vçR;kf'kr o`f) gksrh gSA

(v) vk;u e.My (Ionosphere) – rkie.My ds Åij 

fLFkr lcls Åijh {ks= ftlesa lokZf/kd vk;Ul dh mifLFkfr 

gksrh gSA bl {ks= esa Hkh ÅapkbZ ds lkFk&lkFk rkiØe esa o`f) 

gksrh gSA

lw;Z ls fudyus okyh 100–400 nm rd dh rjaxnS/;Z dh 

fofdj.k ijkcSaxuh fofdj.k dgykrh gS gS bls rhu Hkkxksa esa ckaVk 

tk ldrk gS&

;g nks çdkj ls curh gS&

(i) {kksHke.Myh; vkstksu (Tropospheric ozone) – bl 

vkstksu dk fuekZ.k çdk'k jklk;fud fØ;kvksa }kjk gksrk gS 

ftlesa ukbfVªd vkWDlkbM çnwf"kr ok;q esa O  ds lkFk fØ;k 2

djrk gSA

ijkcSaxuh fofdj.k (Ultraviolet Radiation)

vkstksu ijr dk fuekZ.k (Formation of Ozone Layer)

;g vkstksu çkFkfed çnw"kdksa ds vUr%fØ;k ds QyLo:i 

curh gS vr% bls f}rh;d çnw"kd ds uke ls tkuk tkrk gSA ;g 

vR;Ur {kfrdkjd fo"kSyh xSl gSA

(ii) lerkie.Myh; vkstksu (Stratospheric ozone) – 

bldk fuekZ.k lerki e.My esa çdk'k jklk;fud fo?kVu }kjk 

gksrk gS&

bl çdkj lerkie.My esa O  dk fuekZ.k o fo?kVu gksrk 3

jgrk gS bldh lkE;koLFkk ds QyLo:i lerkie.My esa 

bldk ,d fuf'pr lkUæ.k cuk jgrk gSA bl çdkj ,df=r 

vkstksu ,d iryh ijr ds :i esa ¼vkstksu ijr½ lerkie.My 

esa ikbZ tkrh gSA ;g ijr lw;Z ls vkus okyh ijkcSaxuh fdj.kksa dks 

vo'kksf"kr dj i`Foh ij thou dh j{kk djrh gS blfy, bls 

vkstksu vkoj.k (Ozone shield) Hkh dgrs gSaA

vkstksu i`Foh ry ls ysdj 62 fdeh- ÅapkbZ rd vkstksu 

dkWye ds :i esa fo|eku jgrh gSA bldk eq[; Hkkx (80%) 11 

ls 40 fdeh- ds e/; QSyk jgrk gS ftls vkstksu e.My 

(Ozonesphere) dgrs gSaA

ok;qe.Myh; vkstksu dks MkWclu ijkcS axuh 

LisDVªksQksVksehVj }kjk uked ;a= ls ukik tkrk gS blfy, 

vkstksu ekiu bdkbZ dks MkWclu bdkbZ (DU) Hkh dgrs gSaA ,d 

MkWclu bdkbZ lkUæ.k 1 ppb vkstksu ds cjkcj gksrk gSA 

i`Foh ij ekuo dh c<+rh gqbZ xfrfof/k;ksa ds dkj.k vkstksu 

ijr dk rsth ls {kj.k gqvk gSA 1985 esa QkjeSu ,oa lkfFk;ksa ds 

fczfV'k v.VkdZfVd losZ ds QyLo:i vkstksu dkWye ds {kj.k 

dk irk pykA blds vuqlkj 1970 rd lerki e.My esa 

yxHkx 300 DU vkstksu Fkh tks 1984 esa rsth ls ?kVdj 200 

vkstksu {kj.k ds dkj.k ,oa fØ;kfof/k

(Causes & Mechanism of Ozone Depletion)
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DU gh jg x;hA ckn esa vejhdh ,oa tkikuh oSKkfudksa us Hkh 

bldh iqf"V dhA vkstksu {kj.k ds QyLo:i de gq, lkUæ.k 

{ks= dks vkstksu fNæ (Ozone hole) dh laKk nh xbZA

vkstksu {kj.k dk eq[; dkj.k tkuus ds fy, foÜoLrj ij 

oSKkfudksa us vusd ç;kl fd;sA rFkk blds {kj.k dks le>kus ds 

fy, lkSj pØ fl)kUr (Callis and Natrajan 1986), xfrdh 

fl)kUr (Jung et al., 1986) fn, x;s ysfdu budh i;kZIr 

çekf.kdrk ds vHkko esa bUgsa vLohdkj dj fn;k x;kA 

rRi'pkr~ 1974 esa dSfyQksfuZ;k ds foÜofo|ky; ds ekfj;ks 

eksfyuk ,oa 'ksjoqM jkmyS.M }kjk vkstksu {kj.k dk lh-,Q-lh- 

fl)kUr fn;k x;k ftlesa Dyksjks¶yksjks dkcZu dks vkstksu {kj.k 

ds ft, ftEesnkj ekuk x;kA lksykseu o lkfFk;ksa ¼1986½ o vU; 

oSKkfudkssa us Hkh bldh lR;rk dh iqf"V dhA bl mRÑ"V dk;Z ds 

fy, 1995 esa eksfyuk ,oa 'ksjoqM jkmyS.M ,oa ikWy Øtu dks 

ukscsy iqjLdkj çnku fd;k x;kA

vkstksu {kj.k dh CFC fØ;kfof/k fuEu çdkj gS&

lehdj.k c (iv) esa Dyksjhu vkWDlkbM ds fuekZ.k ds dkj.k 

,dy ijek.kq vkWDlhtu vkstksu fuekZ.k gsrq miyC/k ugha jgrh 

gS QyLo:i vkstksu fuekZ.k dh xfr ,dne /kheh gks tkus ls 

vkstksu fuekZ.k o fo?kVu dk lkE; fo?kVu dh vksj ,dfn'kh; 

gks tkrk gSA vkstksu fuekZ.k esa dh mifLFkfr eq[; ck/kk gS rFkk 

;gh vkstksu {kj.k dk eq[; dkj.k gSA bl lanHkZ esa fuEu dqN 

vkstksu {kj.k dk fl)kUr 
(Principle of Ozone Depletion)

ckrsa vR;Ur egRoiw.kZ gS&

(i) çR;sd Dyksjhu ijek.kq vU; jklk;fud fØ;kvksa }kjk 

u"V gksus ls iwoZ yxHkx 1 yk[k vkstksu v.kqvksa dks u"V dj 

ldrh gSA

(ii) ehFksu] Dyksjhu ijek.kq ls fØ;k djds gkbMªksDyksjhd 

vEy cukrh gS Qyr% vkstksu {kj.k esa deh vkrh gSA

(iii) Dyksjhu vkWDlkbM ukbVªkstu MkbvkWDlkbM ls fØ;k 

dj ClONO  cukrk gSA vr% NO  dh mifLFkfr ls Hkh vksstksu 2 2

{kj.k esa deh vkrh gSA

(iv) /kzqoh; co.Mj ,oa /kzqoh; lerkie.Myh; ckny dh 

mifLFkfr esa vkstksu {kj.k c<+ tkrk gSA

vkstksu ijr ds {kj.k ds QyLo:i ijkcSaxuh fdj.ksa i`Foh 
ij igaqpsxh rFkk mlds dkj.k ouLifr o thoksa ij fuEufyf[kr 
çHkko iM+sxk&

(i) ijkcSaxuh fdj.kksa ds çHkko ls Ropk dSalj tSlh chekfj;ksa  
ds c<+us dk vans'kk jgsxkA vkstksu {kj.k ds QyLo:i csly lsy 
dkflZuksek] LDosZel lsy dkflZuksek ,oa ?kkrd feySuksek tSlh 
chekfj;k¡ gks ldrh gSA

(ii) ijkcSaxuh (UV-B) fdj.kksa ds çHkko ls eksfr;kfcan nksuksa 
vka[kksa dh n`f"V lkeatL; fcxM+ tkrk gSA

(iii) ijkcSaxuh fdj.kksa ds çHkko ls jksx çfrjks/kd {kerk esa Hkh 
deh vk tkrh gSA

(iv) ijkcSaxuh fofdj.kksa ls i.kksZ esa i.kZgfjr {k; gksus yxrk 
gS QyLo:i çdk'k la'ys"k.k dh nj esa deh vk tkrh gSA

(v) ikS/kksa esa ok"iksRltZu dh nj esa o`f) gksus ls e`nk esa ty 
dh deh gks tkrh gS rFkk ikni o`f) ij foijhr çHkko iM+rk gSA 
Ñf"k mRiknu esa deh vk tkrh gSA

(vi) ijkcSaxuh fdj.kksa ds ty lrg esa 10&20 ehVj xgjkbZ 
rd ços'k dj tkrh gSA ijkcSaxuh fdj.kksa ds çHkko ls vusd ikni 
o tUrq Iyodksa dh e`R;q gks tkrh gSA

(vii) vkstksu {kj.k ds QyLo:i UV-B ds i`Foh rd igqapus 
rFkk vkstksu {kj.k ds jlk;uksa dh ek=k esa o`f) ls oSf'od rki esa 
o`f) ds çHkkoksa dk o.kZu iwoZ esa fd;k tk pqdk gSA

vkstksu {kj.k esa Dyksjks¶yksjks dkcZUl dh Hkwfedk çekf.kr 
gksus ds i'pkr~ foÜoLrj ij vusd ç;kl gq,A blesa ekafVª;y 
çksVksdkWy (Montreal, 1987), yUnu çksVksdkWy (London, 

vkstksu ijr {kj.k ds çHkko 
(Effects of Ozone Layer Depletion)
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1990), dksiugsxu çksVksdkWy (Copenhagen, 1992) tSls 
foÜoLrjh; vf/kos'ku }kjk CFC tSls jlk;uksa dks de djus dk 
fu'p; fd;k x;kA

  
1- i;kZoj.k esa fdlh Hkh çdkj ds HkkSfrd] jklk;fud ,oa 

tSfod y{k.kksa esa vokafNr ifjorZu i;kZoj.k çnw"k.k 
dgykrk gSA

2- ok;q e.My esa ukbVªkstu dk çfr'kr 78 ,oa vkWDlhtu dk 
yxHkx 21 çfr'kr gksrk gSA

3- ok;q çnw"k.k gsrq CO, SO , NO , H S vkfn xSlsa eq[;r% 2 2 2

ftEesnkj gSA

4- /kwedksg 'kCn /kqvka ,oa dksgjk 'kCnksa ls feydj cuk gSA ;g 
nks çdkj dk lY¶;wjl ,oa çdk'k jklk;fud èkwedksg gksrk 
gSA

5- ok;qe.My esa lY¶;qfjd vEy ,oa ukbfVªd vEy o"kkZ ty 
ds lkFk vEy o"kkZ djrs gSaA

6- ¶yksjkbM dh vf/kdrk ls euq"; esa uksd uh flUMªkse jksx gks 
tkrk gSA

7- vkstksu ,d f}rh;d çnw"kd gSA {kksHke.My esa bldh mPp 
ek=k ls euq";ksa esa iYeksujh ,fMek gks tkrk gSA

8- ijvkWDlh ,lhVkby ukbVªsV vkstksu dh rjg f}rh;d 
çnw"kd gS rFkk çdk'k jklk;fud /kwedksg dk vfHkUu vax 
gSA

9- ty çnw"k.k ds eq[; L=ksr okfgr ey] Ñf"k vif'k"V] 
vkS|ksfxd vif'k"V ,oa jsfM;ks/kehZ vif'k"V gSA

10- [kk| Ük`a[kyk ds çR;sd iks"k.k Lrj ij jlk;uksa dh ek=k esa 
l?ku o`f) dks tSo vko)Zu dgrs gSaA

11- ty esa ukbVªsV dh vf/kd ek=k ls esVkgheksXykscsesfu;k 
uked jksx gks tkrk gSA

12- ty esa dsMfe;e çnw"k.k ls brkbZ&brkbZ jksx gks tkrk gSA

13- ty L=ksrksa esa iks"kd rRoksa tSls QkWLQksjl] ukbVªkstu dh 
ek=k c<+us ds QyLo:i mRiknu esa o`f) dks lqiks"k.khdj.k 
dgrs gSaA

14- ty esa ikjs ds çnw"k.k ds dkj.k euq";ksa esa fefuekVk jksx gks 
tkrk gSA

15- ty esa iks"kd rRoksa dh vf/kdrk ds dkj.k 'kSokyksa dh rhoz 
o`f) gksrh gS rFkk ;s ty dh lEiw.kZ lrg dks <d ysrs gSa] 

 egRoiw.kZ fcUnq

'kSoky Cywe dgykrs gSaA

16- e`nk çnw"k.k ds eq[; L=ksr Ñf"k] vkS|ksfxd] ?kjsyw vif'k"V 
,oa IykfLVd FkSfy;k¡ gSA

17- e`nk çnw"k.k ds QyLo:i e`nk dh moZjrk de gks e`nk 
{kkjh; ;k yo.kh; gks tkrh gSA

18- ty çnw"k.k ds QyLo:i euq";ksa esa Vk;QkbM] gStk] 
vfrlkj] ihfy;k vkfn jksx mRiUu gks tkrs gSaA

19- 'kksj dh vokafNr n'kk tks euq";ksa esa cspSuh o v'kkafr dh 
fLFkfr /ofu çnw"k.k dgykrk gSA

20- /ofu çnw"k.k dy&dkj[kkuksa] ;krk;kr ds lk/kuksa] 
lkekftd o /kkfeZd dk;ksZa esa ç;qä ykmMLihdj vkfn dh 
vfu;af=r] vd.kZfç; vkokt ds dkj.k gksrk gSA

21- /ofu çnw"k.k dks Mslhcy ,oa vkstksu dh ek=k dks MkWclu 
bdkbZ esa ekik tkrk gSA

22- jsfM;ks/kehZ çnw"k.k jsfM;ks/kehZ vk;udkjh o vuvk;udkjh 
fofdj.kksa ds dkj.k gksrk gS tks ijek.kq Hkfê;ksa] ijek.kq 
ijh{k.kksa] ijek.kq ;q)] ukfHkdh; voikr ds QyLo:i 
fudyrs gSaA

23- i`Foh ij vkus okyh vojä iqu% i`Foh ij ijkofrZr dj 
nsuk] ftlls i`Foh dh lrg xeZ gks tkrh gSA gfjr x`g 
çHkko dgykrk gSA

24- xzhu gkml xSlsa & CO , N O, O  ,oa CFC gSA2 2 3

25- ekuo }kjk mRikfnr Dyksjks¶yksjks dkcZu dks vkstksu {kj.k 
dk eq[; dkj.k ekuk tkrk gSA

26- vkstksu {kj.k dk lh ,Q lh fl)kUr 1974 esa ekfj;ks 
eksfyuk ,oa 'ksjoqM jkmyS.M us fn;k FkkA ftUgsa 1995 esa 
ukscy iqjLdkj }kjk lEekfur fd;k x;kA

27- ok;qe.My ds lerkie.My esa mifLFkr vkstksu ijr lw;Z 
ls vkus okyh gkfudkjd fdj.kksa dks vo'kksf"kr dj i`Foh 
ij vkus ls jksdrh gSA

      

1- ok;q esa vkWDlhtu dk çfr'kr gksrk gS&

¼v½ 78.084% ¼c½ 20.946% 

¼l½ 0.01% ¼n½ 0.934% 

2- f}rh;d ok;q çnw"kd gS&

¼v½ dkcZu eksuksDlkbM ¼c½ ukbVªkstu MkbvkWDlkbM 

  vH;klkFkZ ç'u
cgqp;ukRed ç'u (Multiple Choice Questions)
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¼l½ vkstksu ¼n½ lYQj MkbvkWDlkbM

3- çdk'k jklk;fud /kwedksg dks ;g Hkh dgrs gSa&

¼v½ ykWl ,aftfyl /kwedksg

¼c½ yUnu /kwedksg

¼l½ lY¶;qjl /kwedksg

¼n½ vkS|ksfxd /kwedksg

4- lsjhczy ,uksfDl;k fdl xSlh; çnw"kd dh vf/kdrk ls 

gksrk gS&

¼v½ dkcZu MkbvkWDlkbM ¼c½ lYQj MkbvkWDlkbM 

¼l½ dkcZu eksuksDlkbM ¼n½ ukbVªkstu MkbvkWDlkbM

5- uksd uh flUMªkse jksx dk dkj.k gS&

¼v½ vkstksu

¼c½ lYQj MkbvkWDlkbM 

¼l½ ukbVªkstu MkbvkWDlkbM

¼n½ ¶yksjkbM MkbvkWDlkbM

6- feuhekVk jksx fdlds /kkrq çnw"k.k ds QyLo:i gksrk gS&

¼v½ lhlk ¼c½ dsMfe;e

¼l½ vklsZfud ¼n½ edZjh

7- dsMfe;e /kkrq ds ty çnw"k.k ds QyLo:i dkSulk jksx 

mRiUu gksrk gS&

¼v½ feuhekVk ¼c½ brkbZ&brkbZ

¼l½ uksd uh flUMªkse ¼n½ esVkgheksXykscsesfu;k

8- /ofu çnw"k.k dk çkÑfrd L=ksr gS&

¼v½ dy&dkj[kkuksa dk 'kksj

¼c½ tsV foeku 

¼l½ cknyksa dh xtZuk

¼n½ okguksa dk 'kksj

9- /ofu dh çcyrk fdl bdkbZ esa ukih tkrh gS&

¼v½ MkWclu ¼c½ Mslhcy 

¼l½ twy ¼n½ U;wVu

10- vkuqoaf'kd nq"çHkko fdl çnw"k.k ds QyLo:i mRiUu gksrs 

gSa&

¼v½ /ofu çnw"k.k ¼c½ rkih; çnw"k.k 

¼l½ leqæh çnw"k.k ¼n½ jsfM;ks/kehZ çnw"k.k

11- vkstksu lkUærk ekiu dh bdkbZ gS&

¼v½ MkWclu ¼c½ Mslhcy

¼l½ dSyksjh ¼n½ fdyksokV

12- vkstksu ijr fdu gkfudkjd fdj.kksa dk vo'kks"k.k djrh 

gS&

¼v½ dkcZu eksuksDlkbM ¼c½ ukbVªkstu MkbvkWDlkbM 

¼l½ vkstksu ¼n½ lYQj MkbvkWDlkbM

13- vkstksu ijr {kj.k ds fy, eq[; :i ls mÙkjnk;h xSlsa gSa&

¼v½ vkWDlhtu

¼c½ dkcZu MkbvkWDlkbM 

¼l½ lYQj MkbvkWDlkbM

¼n½ Dyksjks¶yksjks dkcZUl

14- fuEu esa ls eq[; xzhu gkml xSl gS&

¼v½ vkWDlhtu ¼c½ vkstksu 

¼l½ ehFksu ¼n½ dkcZu MkbvkWDlkbM

15- 300 ehVj ÅapkbZ ij tsV foeku ls fudyus okyh èofu dk 

Lrj gS&

¼v½ 150 dB(A) ¼c½ 180-195 dB(A) 

¼l½ 85-90 dB(A) ¼n½ 100-110 dB(A)

16- rkih; çnw"k.k ds QyLo:i ty esa&

¼v½ ?kqfyr O dh ek=k c<+rh gSA2 

¼c½ ?kqfyr O dh ek=k ?kVrh gSA2 

¼l½ ?kqfyr O dh ek=k vçHkkfor jgrh gSA2 

¼n½ buesa ls dksbZ ughaA

17- ijek.kq Hkêh esa bZa/ku ds :i esa dke vkrk gS&

¼v½ jsfM;e

¼c½ Fkksfj;e 

¼l½ ;wjsfu;e ,oa IyqVksfu;e

¼n½ vklsZfud

18- lqiks"k.kh; ty L=ksrksa dh tSfod vkWDlhtu ekax&

¼v½ de gksrh gSA ¼c½ c<+ tkrh gSA 

¼l½ fLFkj jgrh gSA ¼n½ mijksä esa ls dksbZ ugha

19- Hkksiky xSl =klnh esa fudyh tgjhyh xSl Fkh&

¼v½ dkcZu eksuksDlkbM ¼c½ feFkkby vkblkslk;usV 
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¼l½ ehFksu ¼n½ QkWLuhu

20- 'kSoky Cywe esa dkSulh 'kSoky ikbZ tkrh gS&

¼v½ ,ukchuk ¼c½ ekbØksflLVhl 

¼l½ ,Qsfuuksfeuku ¼n½ mijksä lHkh

1- çnw"k.k dh ifjHkk"kk nhft,A

2- çnw"kd D;k gS\

3- tSo vko)Zu fdls dgrs gSa\

4- ok;q çnw"k.k ds fy, mÙkjnk;h xSlsa dkSulh gSa\

5- i`Foh ds ok;qe.My esa fdl xSl dh ek=k lokZf/kd gksrh 

gS\

6- ijvkWDlh ,flVkby ukbVªsV D;k gS\

7- yUnu /kwedksg D;k gS\

8- çkFkfed ok;q çnw"kd dkSu gS\

9- Hkkjrh; ok;q ¼çnw"k.k fu;a=.k ,oa jksdFkke½ vf/kfu;e dc 

fn;k x;k\

10- ty çnw"k.k dh ifjHkk"kk nhft,A

11- fdl dhVuk'kh dks tSo vuvi?kVuh; çnw"kd ds :i esa 

tkuk tkrk gS\

12- esVkgheksXyksfcusfe;k D;k gS\

13- tSfod vkWDlhtu ekax D;k gS\

14- çnwf"kr ty ls dkSu&dkSu ls jksx euq";ksa esa mRiUu gksrs 

gSa\

15- i;kZoj.k laj{k.k vf/kfu;e fdl o"kZ esa fn;k x;k\

16- iqupZØ.k fdls dgrs gSa\

17- vkoklh; {ks=ksa esa fnu esa ekud LohÑr /ofu Lrj fdruk 

gS\

18- xzhu gkml xSlsa dkSulh gSa\

19- vkstksu {kj.k dk lh-,Q-lh- fl)kUr fdlus fn;k\

20- vkstksu {kj.k ds QyLo:i euq";ksa esa fdl çdkj ds jksx 

gks jgs gSa\

1- ok;q çnw"k.k D;k gS\ blds fofHkUu L=ksrksa dk o.kZu 

vfry?kwÙkjkRed ç'u (Very Short Answered Questions)

y?kwÙkjkRed ç'u (Short Answered Questions)

dhft,A

2- ok;q çnw"kdksa ij laf{kIr fVIi.kh fyf[k,A

3- /kwedksg D;k gS\ blds fofHkUu çdkjksa dks le>kb,A

4- ok;q çnw"k.k ds ekuo LokLF; ij iM+us okys çHkkoksa dk o.kZu 

dhft,A

5- vEy o"kkZ ij ,d ys[k fyf[k,A

6- ok;q çnw"k.k ds fu;a=.k ds mik;ksa dk o.kZu dhft,A

7- ty çnw"k.k D;k gS\ blds fofHkUu L=ksrksa dk o.kZu 

dhft,A

8- ty çnw"k.k ds ekuo LokLF; ij iM+us okys çHkkoksa dk 

o.kZu dhft,A

9- lhost mipkj fdl çdkj fd;k tkrk gS\

10- jsfM;ks/kehZ çnw"k.k ds L=ksr ,oa çHkkoksa dk o.kZu dhft,A

11- rkih; çnw"k.k ds L=ksrksa ,oa çHkkoksa dks le>kb,A

12- /ofu çnw"k.k D;k gS\ blds fofHkUu L=ksr dkSu&dkSuls gS\

13- /ofu çnw"k.k ds çHkkoksa ,oa fu;a=.k ds mik;ksa dks le>kb,A

14- e`nk çnw"k.k D;k gS\ blds çeq[k L=ksrksa dk o.kZu dhft,A

15- oSf'od rki o`f) D;k gS\ blds çHkkoksa dh foospuk 

dhft,A

16- vkstksu ijr dk fuekZ.k fdl çdkj gksrk gS\

17- vkstksu ijr {kj.k ds dkj.kksa o fØ;kfof/k ij foLr`r 

fVIi.kh fyf[k,A

18- vkstksu ijr {kj.k ds thoksa ij iM+us okys çeq[k çHkkoksa dks 

le>kb,A

19- xzhu gkml çHkko D;k gS\laf{kIr esa le>kb,A

20- fuEu ij fVIi.kh fyf[k,&

¼v½ tSo vko)Zu ¼c½ lqiks"khdj.k

¼l½ tSfod vkWDlhtu ekax ¼n½ /kwedksg

1- ok;q çnw"k.k ds L=ksrksa] çHkkoksa ,oa fu;a=.k ds mik;ksa dk 

o.kZu dhft,\

2- ty çnw"k.k ds L=ksrksa ,oa çHkkoksa ij foLrkj ls fVIi.kh 

fyf[k,\

fucU/kkRed ç'u (Long Answered Questions)



(128)

3- /ofu çnw"k.k ds dkj.kksa ,oa fu;af=r djus ds mik;ksa dk 

o.kZu dhft,A

4- vkstksu ijr {kj.k ds fl)kUr ,oa çHkkoksaa dk foLrkj ls 

o.kZu dhft,A

5- fuEu ij foLr`r fVIi.kh fyf[k,&

(i)  e`nk çnw"k.k

(ii) jsfM;ks/kehZ çnw"k.k

(iii) rkih; çnw"k.k

6- oSf'od rki o`f) D;k gS\blds çHkkoksa dk foLrkj ls o.kZu 

dhft,A

1 ¼c½ 2 ¼l½ 3 ¼v½ 4 ¼l½ 5 ¼n½ 

6 ¼n½ 7 ¼c½ 8 ¼l½ 9 ¼c½ 10 ¼n½

11 ¼v½ 12 ¼c½ 13 ¼n½ 14 ¼n½ 15 ¼n½

16 ¼c½ 17 ¼l½ 18 ¼c½ 19 ¼c½ 20 ¼n

mÙkjekyk% 
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bdkbZ & 2
gfjr çkS|ksfxdh

(Green Technology)

ifjp; (Introduction)

ifjHkk"kk (Definition)

gfjr çkS|ksfxdh ds mís'; 

(Objectives of Green Technology)

c<+rs gq, 'kgjhdj.k ,oa vkS|ksxhdj.k ds QyLo:i ekuo 
dh vusd leL;k,a de gks xbZA ekuo thou ljy o 
vkjkenk;d cu x;kA ysfdu vkS|ksfxd ØkfUr ds dkj.k cM+s 
iSekus ij vkS|ksfxd mRiknu gqvk ftlds dkj.k i`Foh ij ty] 
ok;q ,oa Hkwfe çnw"k.k tSlh leL;k,a mRiUu gks xbZA i`Foh ij cM+h 
ek=k esa xUnxh ,oa dwM+k&djdV ,df=r gksus yxkA bldk 
okrkoj.k ds tSfod ?kVdksa ikS/kksa ,oa çk.kh tkfr;ksa ij foijhr 
çHkko iM+kA ekuo tkfr ,oa i'kqvksa vkfn ds fy, LoPN i;kZoj.k 
çnku djus ds fy, bl çnw"k.k ,oa dwM+s dpjs dk çcU/ku vR;Ur 
vko';d gSA

blh dks /;ku esa j[krs gq, ,d ,slh rduhd ;k çkS|ksfxdh 
dh vko';drk gS tks gekjs i;kZoj.k dks lkQ o LoPN j[k ldsA 
gekjs çkÑfrd lalk/kuksa o ÅtkZ lalk/kuksa dk dq'kyrkiwoZd 
ç;ksx fd;k tk ldsA bl çdkj dh rduhd dks gfjr 
çkS|ksfxdh ;k vf/kd lQkbZ dh çkS|ksfxdh (Cleaner 

technology) ;k ijEijkxr 'kCnksa esa i;kZoj.k çkS|ksfxdh ds :i 
esa tkuk tkrk gSA

gfjr çkS|ksfxdh ,d ,slh i;kZoj.k eS=hiw.kZ rduhd gS 
ftlds }kjk çkÑfrd lalk/kuksa dk vf/kd dq'kyrkiwoZd ç;ksx 
dj] de ÅtkZ ds ç;ksx }kjk mPpdksfV ds eky ,oa lsokvksa dk 
mRiknu djuk gSA vkSj blds lkFk&lkFk dwM+k&djdV dh ek=k 
esa deh ykuk ,oa i;kZoj.k dks çnw"k.k ds gkfudkjd çHkkoksa ls 
cpk;s j[kuk Hkh bldk mís'; gSA

gfjr çkS|ksfxdh ds çeq[k mís'; fuEu çdkj gS&

(i) i;kZoj.k esa m|ksxksa ,oa ?kjsyw lalk/kuksa ls fudyus okys 
dwM+s&djdV ,oa dpjs dks de djus] budk iqupZØ.k 
djus ,oa iqu% ç;ksx esa ykus dh fof/k;ka fodflr djukA

(ii) is; o flapkbZ ds ty esa ikbZ tkus okyh v'kqf);ksa dks nwj 
dj mUgsa mi;qä cukuk rFkk lhost ty dks mipkfjr dj 
mls iqu% ç;ksx esa ysukA

(iii) ukfHkdh; vif'k"Vksa dk lqjf{kr fuiVku djukA

(iv) fofHkUu çnw"k.k ds çdkjksa ok;q] ty ,oa Hkwfe dks fu;af=r 
dj bUgsa de djuk rFkk budk çcU/ku lqpk: :i ls 
djukA

(v) ÅtkZ ds vuohuhdj.kh; L=ksrksa dk mi;ksx de dj ÅtkZ 
laj{k.k c<+kuk rFkk uohuhdj.kh; ÅtkZ L=ksrksa ds :i esa 
lkSj ÅtkZ] iou ÅtkZ vkfn dk ç;ksx c<+kukA

(vi) inkFkksZa ds thou pØ dh leh{kk djukA

(vii)  bdksyscfyax djukA

vif'k"V inkFkksZa dwM+k&djdV o dpjs ds Hkkjh ek=k esa 
mRiknu dj ekuo thou dh lqj{kk o LokLF; ds fy, xaHkhj 
ladV [kM+k gks x;k gSA blh dkj.k i;kZoj.kfoKksa] oSKkfudksa ,oa 
rduhdh fo'ks"kKksa dks i;kZoj.k ds laj{k.k ds fy, lkspus ij 
foo'k gksuk iM+kA bldk ewy mís'; vkS|ksfxd fuekZ.k dh 
çfØ;kvksa dks vf/kd lkQlqFkjk cukuk rFkk çkÑfrd lalkèkuksa 
dk ;qfDriwoZd ç;ksx djukA çÑfr esa ,d tho }kjk NksM+k ;k 
R;kxk x;k vif'k"V nwljs fdlh tho dk vkgkj cu tkrk gS] 
blls çÑfr ds iks"kd rRo Hkh cjdjkj jgrs gSa rFkk mudk iqu% 
ç;ksx gksrk jgrk gSA çÑfr dh blh O;oLFkk dks ykxw djds 

gfjr çkS|ksfxdh dh vo/kkj.kk

(Concept of Green Technology)
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i;kZoj.k dks lkQ lqFkjk j[kk tk ldrk gS tSls&

(i) isVªksy] Mhty ds LFkku ij okguksa esa lh,uth xSl dk 
ç;ksx fd;k tkuk pkfg, rkfd i;kZoj.k çnw"k.k dks de 
fd;k tk ldsA

(ii) m|ksxksa ls fudyus okys fo"kSys inkFkksZa dh fo"kkDrrk dks 
jklk;fud ,oa tSfod fØ;kvksa ls de djukA

(iii) ,d m|ksx ls NksM+s x;s vif'k"V vxj fdlh nwljs m|ksx 
ds fy, dPps eky ds :i esa dke vk lds rks ,slk ç;kl 
djukA

(iv) m|ksxksa }kjk fudyus okys jlk;uksa dk iqujkorZu o iqu% 
ç;ksx fd;k tk,A bUgsa i;kZoj.k ij u Fkksik tk,A

(v) gekjs ns'k esa ^^miHkksx djks ,oa Qsadks** (Use and Throw) 

dh vo/kkj.kk lfØ; gS blh dkj.k ls cgqr vf/kd ek=k esa 
vif'k"V inkFkksZa dk mRiknu gks jgk gSA blds fy, 
vko';d gS fd fuekZrk ,sls inkFkksZa dks dPps eky ds :i esa 
ç;ksx ys ftuls mudh ykxr de ,oa vk; vf/kd gksA 
dPpk eky yEcs le; rd miyC/k jgsA bldk iqu% fuekZ.k 
,oa iqu% mi;ksx vf/kd le; rd fd;k tk ldsA

(vi) i;kZoj.k çnw"k.k ls vkus okys çnw"kdksa tSls ihM+duk'kh 
dkcZfud foyk;dksa] jsfM;ks/kehZ inkFkksZa o gkfudkjd èkkrqvksa 
tSls vklsZfud] ikjk] lhlk vkfn dk tSoçfrfo/kku 
(Bioremediation) fd;k tk,A ftlesa fdlh Hkh çk.kh] 
ikni ;k thok.kqvksa }kjk bu vif'k"Vksa dh fo"kkDrrk dks 
de fd;k tkrk gSA

(vii) ÅtkZ ds uohudj.kh; L=ksrksa tSls lkSj ÅtkZ] iou ÅtkZ] 
ty ÅtkZ vkfn ds ç;ksx dks c<+kok nsdj ÅtkZ laj{k.k dk 
c<+k;k tk,A

Dyhuj çkS|ksfxdh ;k gfjr çkS|ksfxdh vkt ds ;qx esa ,slh 
gh ,d vko';drk gS ftlds }kjk gekjs i;kZoj.k dks lqjf{kr 
j[kk tk ldrk gSA nh?kksZi;ksxh fodkl dh ladYiuk dk ikyu 
fd;k tk, ftlesa orZeku dh vko';drkvksa dh iwfrZ djrs gq, 
vkxkeh ihf<+;ksa dh vko';drkvksa dh iwfrZ dh {kerk dks cpk dj 
j[kk tk ldsA

ekuo us fiNyh nks 'krkfCn;ksa esa vkfFkZd fodkl esa mUufr 
djrs gq, HkkSfrd thou 'kSyh dks vR;f/kd fodflr fd;k gSA 
nqHkkZX; ls lq[k&lk/ku okyh HkkSfrd thou 'kSyh dk fodkl 
i;kZoj.k gzkl dh dher ij gqvk gSA bl dkj.k ls lEiw.kZ ekuo 
tkfr dk Hkfo"; nkao ij yx x;k gSA çÑfr dk vfrnksgu 
i;kZoj.k dks fouk'k dh fn'kk esa ys tk jgk gSA ftl miHkksxoknh 

çkÑfrd lalk/kuksa dh lrr~ vo/kkj.kk
(Sustainable Concept of Natural Resources)

laLÑfr ds fodkl gsrq çkÑfrd lalk/kuksa dk fujUrj nksgu 
fd;k tk jgk gS] mlds lkeus gekjs çkÑfrd lalk/ku dSls vkus 
okyh ihf<+;ksa ds fy, cp ldsaxs\

ifjfLFkfr;ka Hk;kog gksus ls i;kZoj.k fo'ks"kKksa ds 
lkFk&lkFk lkekU; O;fDr ds eu esa ç'u mB jgs gSa fd D;k 
HkkSfrd o vkfFkZd fodkl çkÑfrd lk/kuksa&lalk/kuksa dh dher 
ij gh gks ldrk gS\D;k blls csgrj dksbZ fodYi gS\m|ksx] 
Ñf"k ,oa ekuo vkokl dh vko';drkvksa dks iw.kZ djus ds fy, 
ouksUewyu ds vfrfjDr dksbZ vkSj jkLrk gS\'kgjksa] bekjrksa] 
'kkWfiax ekWy ds fuekZ.k@fodkl gsrq fujUrj vf/kx`fgr dh tk 
jgh Ñf"k Hkwfe ds cpko ds dksbZ vU; mik; gSa\l?ku Ñf"k ¼de 
Hkwfe esa vf/kd mit½ dks o"kZi;Zar djus ds vfrfjDr dksbZ 
fodYi ugha gS\thok'e bZa/ku ds fujUrj nksgu@miHkksx ij 
dksbZ çfrca/k ugha pkfg;s\nh?kksZi;ksxh fodkl] lrr~ fodkl] 
laiks"k.kh; fodkl] laoguh; fodkl] oguh; fodkl ;k 
laèkkj.kh; fodkl dh ladYiuk mijksDr ç'uksa dh O;k[;krk ,oa 
lek/kku dk fodYi gSA

czkthy dh jkt/kkuh fj;ks Mh tusfj;ks esa la;qä jk"Vª la?k 
ds rRoko/kku esa vk;ksT; i`Foh lEesyu esa tkjh ̂ ^fj;ks lEesyu** 
?kks"k.kk i= dk mís'; bDdhloha lnh esa fo'o esa iw.kZ :i ls 
lrr~ fodkl fd;k tk ldsA vr% lrr~ fodkl ;k nh?kksZi;ksxh 
fodkl dh ladYiuk dh mRifÙk blh lEesyu dh nsu gSA

fodkl gsrq lk/kuksa dh vko';drk gksrh gSA ;s lk/ku 
çeq[kr% çÑfr çnÙk gksrs gSa o bUgsa çkÑfrd lalk/ku dgk tkrk 
gS ;k vU; 'kCnksa esa çÑfr ls çkIr gksus okys inkFkZ] {ks= rFkk 
oLrq,a tks euq"; ds thfor jgus] LoLFk jgus] çlUu jgus o 
[kq'kgkyh ds fy, vko';d gS mUgsa çkÑfrd lalk/ku dgrs gSaA 
çkÑfrd lalk/ku nks çdkj ds gksrs gSa &

¼v½ uohdj.kh; lalk/ku

¼c½ vuohdj.kh; lalk/ku

bl çdkj ds lalk/kuksa dh iquZLFkkiuk gks ldrh gS ;k 
iqufuZek.k gks ldrk gSA bl Js.kh esa Ñf"k] ou] ?kkl LFky rFkk 
tho tUrq bR;kfn vkrs gSaA

bu lalk/kuksa dh iquZLFkkiuk ;k iqufuZek.k ugha gks ldrk gS 
vFkkZr~ ,d ckj budk mi;ksx dj ysus ij ;s lekIr gks tkrs gSa 
rFkk ekuo dks buds vHkko esa gh dke pykuk iM+sxk ;k budk 
fodYi [kkstuk gksxkA mnkgj.k & [kfut] /kkrq,a] thok'e bZa/ku 

lrr~ fodkl dh ladYiuk dk mn~Hko

ogu {kerk (Carrying Capacity)

uohdj.kh; lalk/ku (Renewable Resources)

vuohdj.kh; lalk/ku (Non-Renewable Resources)



(131)

vkfnA

gesa miyC/k lalk/kuksa dk U;k;iw.kZ ,oa ftEesnkjh ls 
mi;ksx&miHkksx djuk gksxkA gesa çÑfr ds çfr lEeku dk 
Hkko j[kuk gksxkA ,slk u djus ij gekjh vkus okyh ihf<+;ka 
çkÑfrd lalk/kuksa ls oafpr gks tk;sxh] ftlds QyLo:i 
lkSje.My ds bl [kwclwjr x`g dk Hkfo"; va/kdkje; gks 
tk;sxkA i;kZoj.k dh orZeku n;uh; fLFkfr dk ewy dkj.k 
fodkl ds uke ij çkÑfrd lEink dk vfu;ksftr vfrnksgu 
,oa tula[;k esa o`f)A

i;kZoj.k lEink@lalk/kuksa ds ç;ksx dh ,d lhek gksrh 
gSA çÑfr dh vf/kdre Hkkj lgus dh {kerk dks ogu {kerk 
(Carrying capacity) dgk tkrk gSA

ekuo tkfr dh lq[k o le`f) ds fy, vkfFkZd fodkl 
vko';d gSA vkfFkZd fodkl o c<+rh tula[;k ds fy, 
çkÑfrd lalk/kuksa ds c<+rs nksgu dks jksdk ugha tk ldrk gSA 
bu ifjfLFkfr;ksa esa eq[; ç'u ;g gS fd çkÑfrd lalk/kuksa dk 
ç;ksx foosdiw.kZ fof/k;ksa ls fdl çdkj fd;k tk ldrk gS\D;k 
ge çkÑfrd lalk/kuksa dk foosdiw.kZ ç;ksx bl çdkj ls dj 
ldrs gSa fd ge budk laj{k.k dj ik,aA D;k dqN oSdfYid ,oa 
xSj ijEijkxr lalk/kuksa&lk/kuksa dh [kkst o fodkl dks c<+k;k 
tk ldrk gSA D;k oSdfYid lk/kuksa dk iqu#Riknu fd;k tk 
ldrk gS\;g ge lHkh dk ije drZO; gS fd gekjh vkus okyh 
ihf<+;ksa dks ,d LoPN i;kZoj.k miyCèk djk;saA blhfy, gekjk 
mÙkjnkf;Ro curk gS fd ge çkÑfrd lEink dks mldh ç;qDr 
gksus dh {kerk vFkkZr~ ^ogu {kerk* (Carrying capacity) ls 
vf/kd vf/kd ek=k esa 'kks"k.k u djsa o mlds larqyu dks 
lqfuf'pr djsaA

çÑfr dh ,d {kerk gS fd fujUrj miHkksx ds ncko dks 
,d lhek rd lgu dj ldrh gSA ;g ogu {kerk lalk/kuksa ds 

vR;f/kd nksgu ls lhfer gks tkrh gSA cnys esa ;g i;kZoj.k 
çnw"k.k ds :i esa n`f"Vxr gksrh gSA vR;f/kd ek=k esa çkÑfrd 
lalk/kuksa dk fu"d"kZ.k ,oa miHkksx rFkk çÑfr ds vo'kksf"kr djus 
dh {kerk ls vf/kd ek=k esa çnw"kdksa dk mRiknu] i;kZoj.k dks 
Hk;adj {kfr igqapk ldrk gSA {kfrxzLr o çnwf"kr i;kZoj.k dks 
iwoZor LoPN djuk dfBu dk;Z gSA i;kZoj.k viuh Lo;a dh 'kq) 
fLFkfr ;k gkfujfgr mi;ksxh voLFkk esa vkus okyh {kerk dks [kks 
nsxkA çÑfr dk ,d fuf'pr :i gS ,oa ge ml pje fcUnq ij 
vk igqaps gSa ftlls ikfjfLFkfrd {kfr ,d vkink dk :i ys 
ysxhA

vkfFkZd ,oa vkS|ksfxd fodkl dk çdkj ,slk gks ftlls 
i;kZoj.k esa dksbZ Hkh ,slh {kfr u gks tk;s ftldks lq/kkjk ugha tk 
ldsA i;kZoj.k o fodkl ds fo'o vk;ksx us lrr~ fodkl dh 
fuEufyf[kr ifjHkk"kk çLrqr dh gS &

^^lrr~ fodkl ,d ,slk fodkl gS ftlls u dsoy orZeku 
dh vko';drk,a iwjh gksrh gS oju~ vkxkeh ihf<+;ksa dh 
vko';drkvksa dh iwfrZ dh {kerk Hkh cuh jgrh gSA**

nks egRoiw.kZ rF; bl ifjHkk"kk ls Li"V gS igyk] çkÑfrd 
lalk/ku orZeku ih<+h ds thfodksiktZu ds lkFk&lkFk Hkfo"; dh 
ihf<+;ksa ds thfodksiktZu ds fy;s Hkh cgqr egRoiw.kZ gSA nwljk] 
orZeku le; esa fdlh Hkh fodkl lEcU/kh dk;ZØe dks djrs 
le; Hkfo"; esa gksus okys ifj.kkeksa dk /;ku j[kk tkuk pkfg;sA 
rhoz xfr ls c<+rh tula[;k o çkÑfrd lalk/kuksa dk vR;f/kd 
nksgu xSj&lrr~ fodkl ds çeq[k dkj.k gSA fodkl'khy ns'kksa esa 
ekuo tula[;k ds fy, çkÑfrd lalk/kuksa dk ç;ksx Hkkstu] 
ydM+h o vkokl dh vko';drkvksa dks iwjk djus esa fd;k tkrk 
gSA thou ds Lrj dks mUur djus okyh lHkh ekuoh; xfrfof/k;ka 
i;kZoj.k dks çHkkfor djrh gSA ouksUewyu] Ñf"k] 'kq) ty dh 

lrr~ fodkl (Sustainable Development)
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vkiwfrZ] vkS|ksxhdj.k bR;kfn bl çdkj dh çeq[k xfrfof/k;ka 
gSaA ;s lHkh lcls i;kZoj.kh; voØe.k ds dkj.k gSa ftlls 
ikfjfLFkfrdh ra= esa udkjkRed ifjorZu vk tkrs gSA

orZeku ih<+h HkkSfrdoknh ,oa miHkksxoknh laLÑfr ds pyrs 
fdlh Hkh i;kZoj.kh; dher ij HkkSfrd oLrqvksa dk èkM+Yys ls 
miHkksx djrh gSA gesa ;g fpUrk ugha gS fd vkus okyh ihf<+;ksa ds 
fy, ge ,d lqUnj o LoPN i;kZoj.k muds fy;s NksM+dj tk;sA

lrr~ fodkl ls vfHkçk; u fdlh lk/ku dk vHkko o u gh 
fdlh lalk/ku dh vR;f/kd miyC/krk@HkkSfrdokn dh nkSM+ esa 
'kkfey u gksuk rFkk çkÑfrd lalk/kuksa dk foosdiw.kZ mi;ksx 
djuk ,d vPNh thou 'kSyh gSA vr% çR;sd euq"; dh 
thoup;kZ bl çdkj dh gksuh pkfg, fd og çÑfr dk iks"kd gks 
u fd mldk fo/oaldA

tula[;k foLQksV ,oa miHkksxoknh n`f"Vdks.k ls i`Foh ds 
i;kZoj.k ij ladV mRiUu gks x;k gSA vkS|ksfxdhdj.k] Ñf"k] 
vUrjkZ"Vªh; O;kikj] ÅtkZ dk fu;kZr rFkk 'kgjhdj.k bR;kfn 
ekuoh; fØ;kvksa ds ifj.kkeLo:i i`Foh ij LFkkuh; ls ysdj 
oSf'od Lrj ij i;kZoj.kh; ifjorZu gq, gSaA

ekuo tula[;k esa o`f) o fodflr ns'kksa ds ukxfjdksa dh 
lkekftd&vkfFkZd lEiUurk tSo fofo/krk gzkl o çkÑfrd 
lalk/kuksa ds ?kVus ls lEcfU/kr gSA c<+rh gqbZ tula[;k i`Foh ds 
ikfjra= bl çdkj ls çHkkfor dj jgh gS fd çkÑfrd lEink dh 
ek=k dk oSf'od Lrj ij fouk'k gks jgk gSA

fuEufyf[kr fcUnqvksa ls tula[;k o`f) o çkÑfrd 
lalkèkuksa ds e/; lEcU/kksa dks le>k tk ldrk gS&

1- ekuoh; fØ;kdykiksa ds dkj.k ftuesa Ñf"k] m|ksx] vkokl 
o O;kikj gS] buls i`Foh dk vk/kk HkwHkkx ifjofrZr :i 
/kkj.k dj pqdk gSA

2- Ñf"k ;ksX; Hkwfe ij mifLFkr çkÑfrd ouLifr ds 50 
çfr'kr Hkkx ij [ksr] pkjkxkg o 'kgj fodflr gks x;s gSaA

3- vyo.kh; o Hkwfexr ty lzksr eas deh vk jgh gSA

4- tyh; i;kZoj.k dh xq.koÙkk ,oa mRikndrk esa fxjkoV 
ns[kh tk jgh gSA

5- eNfy;ksa ds vR;f/kd nksgu ds dkj.k 90 çfr'kr ls vfèkd 
ijHk{kh eNfy;ksa dh la[;k esa deh vk;h gSA

6- tula[;k foLQksV dk lcls xaHkhj ifj.kke xjhch esa o`f) 
gSA xjhch i;kZoj.k ,oa ekuo LokLF; ds fy, cM+h pqukSrh 
gSA

7- Hkwfe ,d vR;Ur ewY;oku lEink gSA Hkwfe dk euq"; }kjk 
dbZ çdkj ls nksgu ,oa ifjorZu gqvk gSA Hkwfe dk miHkksx 

tula[;k o`f) ,oa lalk/kuksa dh miyC/krk

vkokl 'kgjhdj.k] vkS|ksfxdhdj.k ds fy, gksrk jgk gSA 
ekuo fØ;kvksa ds }kjk ouksUewyu rsth ls gks jgk gSA

çkÑfrd lEink ¼lkoZtfud o futh lalk/ku½

lalk/ku og mi;ksxh oLrq,a gSa ftUgsa ekuo tkfr dh 
vko';drkvksa dks iwjk djus ds fy, mi;ksx esa fy;k tkrk gSA 
lkoZtfud lEink ;k lEifÙk dk çk;% vko'd;rk ls vf/kd 
nksgu fd;k tkrk jgk gSA ;g ço`fÙk i;kZoj.k ladV dk eq[; 
dkj.k gSA ;s lalk/ku fcuk ewY; ds loZlqyHk gSA ok;q] ty] 
Hkwfe] ou] ufn;ka] ioZr] leqæ] i'kq&i{kh ,oa oU; thou bR;kfn 
lkoZtfud lEink ds mnkgj.k gSA blds foijhr futh lEifÙk 
tSls m|ksx] Hkwfe] ?kj] dk;kZy;] bekjrsa ;k m|kuksa dh vPNh 
ns[k&js[k gksrh gSA lkoZtfud lEink dh vksj ,slk gh /;ku gks 
bl çdkj dk n`f"Vdks.k gksuk vko';d gSA

çkÑfrd lalk/kuksa dh eq[;r% rhu Jsf.k;ksa esa oxhZÑr 
fd;k tk ldrk gSA

1- vuar lalk/ku & ;s fpjLFkk;h gksrs gSaA mnkgj.k & lkSj 
ÅtkZ] ok;q] ty bR;kfnA

2- uohdj.kh; lalk/ku & os lalk/ku ftudh iquZLFkkiuk ;k 
iqufuZekZ.k gks ldsA bl Js.kh esa Ñf"k] ou] ?kkl LFky] 
vyo.kh; ty] oU;tho] LoPN ok;q] ÅitkÅ Hkwfe 
bR;kfn vkrs gSaA

3- vuohdj.kh; lalk/ku & bu lalk/kuksa dh iquZLFkkiuk ;k 
iqufuZekZ.k ugha gks ldrk gSA budk ,d ckj mi;ksx dj 
ysus ij ;s lekIr gks tkrs gSa rFkk ekuo dks budk fodYi 
[kkstuk iM+sxk ;k fQj buds fcuk gh dke pykuk iM+sxkA 
mnkgj.k & thok'e bZa/ku] /kkrq,a bR;kfnA

uohdj.kh; lalk/kuksa dks ,d lhek ls vf/kd miHkksx u 
fd;k tk;s rks çkÑfrd çfØ;kvksa }kjk dqN ?k.Vksa ls dqN o"kksZa 
ds varjky ds i'pkr~ iqu% ç;ksx ;ksX; gks tkrs gSaA

/kjrh ds tSfod mRikndrk dh og ek=k tks lalk/kuksa dks 
mRiknu djus ;ksX; gksus ds lkFk gh lalk/kuksa ds miHkksx }kjk 
mRiUu vif'k"Vksa dks vo'kksf"kr djus dh {kerh j[krh gSA

ekuo lekt dk ̂i;kZoj.k QqV&fçaV* /kjrh dh vf/kdre 
Hkkj mBkus dh {kerk dh lhek ls vkxs gS vFkkZr~ ftl xfr ls 
ekuo tkfr uohdj.kh; lEink dk miHkksx dj jgh gS] og 
i`Foh dh mudh l`tu djus dh xfr ls vf/kd gSA fodflr 

ikfjfLFkfrdh in&fpUg (Ecological Foot-Print)
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fp= 2-2 % çkÑfrd lalk/kuksa dk mi;ksx o vi{kh.kZu & Hkkjr ds rqyukRed] çfrO;fDr i;kZoj.k 
QqVfçaV vejhdk] usnjySaM o ck;sa@nk;sa lu~ 2001 rd ekuo tkfr dk i;kZoj.k laca/kh ^QqVfçaV* 
/kjrh dh i;kZoj.k ds vf/kdre Hkkj mBkus dh {kerk ls dqy 21 çfr'kr vf/kd ¼;s vkadM+s oSf'od 
çÑfr dks"k] la;qä jk"Vª ds i;kZoj.k laca/kh dk;ZØe rFkk oSf'od ^QqVfçaV* ra= }kjk fn;s x, 
vkadM+ksa ls fy, x, gSaA½

ns'kksa esa yksxksa dk i;kZoj.kh; QqV&fçaV cgqr vf/kd gS D;ksafd 
ogk¡ uohdj.kh; lalk/kuksa ds miHkksx dh ek=k cgqr vf/kd gSA 
vejhdk ds miHkksx dk Lrj bruk vf/kd gS fd orZeku 
rduhdksa ds Lrj ij 'ks"k nqfu;k ds ns'kksa dks ogka igqapus ds fy, 
yxHkx pkj vU; i`fFo;ksa ftrus HkwHkkx ds nksgu@'kks"k.k dh 
vko';drk iM+sxhA

tc dHkh lalk/ku vf/kd ek=k esa miyC/k gksrs gSa rks ogka 
ds ukxfjd mudk xSj&ftEesnkjh ls miHkksx djrs gSaA bu 
çkÑfrd lalk/kuksa dk ç;ksx cqf)eÙkk o U;k;iw.kZ rjhds ls gksuk 
pkfg,A miyC/k lEink ds U;k;iw.kZ forj.k orZeku le; dh 
cM+h vko';drk gSA i;kZoj.k QqV&fçaV ds vkadM+s ;g Li"V 
:i ls n'kkZrs gSa fd gekjs lalkj esa lk/kuksa dk forj.k 
U;k;laxr ugha gSA ifj.kkeLo:i lalkj ds vfodflr ,oa 
fodkl'khy ns'kksa esa xjhch ,oa vHkko dh fLFkfr gSA

çkÑfrd lalk/kuksa dk larqfyr mi;ksx ,oa laj{k.k

çkjfEHkd dky esa yksx ek= Hkj.k&iks"k.k ds Lrj ij thou 
fuokZg djrs Fks rc çkÑfrd lalk/kuksa dks nksgu LFkkuh; Lrj 
rd lhfer gksrk Fkk ijUrq orZeku le; esa nksgu dk çHkko 
LFkkuh; Lrj ls vkxs c<+dj cgqr O;kid Lrj ij n`f"Vxr gksrk 
gSA

tula[;k o`f)] lk/kuksa ds mi;ksx ds fy, rduhdh Kku 
dk ç;ksx ds lkFk çfr O;fDr lalk/kuksa ds miHkksx dh nj esa 
o`f) ds dkj.k lalk/kuksa esa xq.kkRed o ek=kRed fxjkoV 
fn[kkbZ ns jgh gSA fodkl'khy ns'kksa esa miHkksDrk oxZ dh la[;k 
esa o`f) gks jgh gSA miHkksDrkokn ds c<+rs çHkko ds dkj.k ;g 
vko';d gks tkrk gS fd ge çkÑfrd lalk/kuksa dks Hkfo"; dh 

ihf<+;ksa ds fy, lajf{kr djsaA

tSo fofo/krk] ikfjra= dh fLFkjrk o lapkyu rFkk ekuo 
tkfr dh lq[k le`f) esa vge~ gksrh gSA ekuoh; fØ;kvksa o 
i;kZoj.kh; voØe.k ds dkj.k tSo fofo/krk esa fxjkoV gks jgh 
gSA tSo fofo/krk fuEufyf[kr :i esa vueksy çkÑfrd lEink gS  
tSls Hkkstu] vkS"kf/k;ka] lkSUn;kZRed ,oa iks"kd pØhdj.k bR;kfnA

tSo fofo/krk dk gzkl gekjs lEeq[k fparktud leL;kvksa esa 
ls ,d gSA tSo fofo/krk ds gzkl ls u;s thoksa dh fodkl&çfØ;k 
:d tk;sxh vFkok ifjofrZr i;kZoj.k dh fLFkfr ds mi;qDr u, 
çkf.k;ksa ;k muds vaxksa dh fodkl çfØ;k vo:) gks tk;sxhA

Hkkoh ihf<+;ksa ds fy, gesa tSo fofo/krk dks lajf{kr djus dh 
vko';drk gS ftlls os ihf<+;ka thotxr ls çR;{k o ijks{k :i 
ls ykHkkfUor gks ldsA

ekuoh; xfrfof/k;ksa }kjk Hkwfe] ok;q vkSj ty ds Lrj esa 
fxjkoV dk lEiw.kZ ikfjfLFkfrdh ra= ij çHkko iM+rk gSA i`Foh 
ekuo lfgr lHkh thoksa dk vkokl LFky gSA gesa ;g /;ku j[kuk 
pkfg;s fd ge blh i;kZoj.k O;oLFkk ds vax gSA ;g gekjh uSfrd 
ftEesnkjh gS fd ge blds laj{k.k dh iwjh dksf'k'k djsaA

i;kZoj.kh; voØe.k dk dkj.k laHkor;k uohdj.kh; 
lalk/kuksa ds mi;ksx dh nj muds iqu% LFkkiu dh nj ls vfèkd 
gksrh gSA bu uohdj.kh; lalk/kuksa esa Hkwfe] pkjkxkg] oU;tho] ou 
bR;kfn 'kkfey gSA ,d lhek ls vf/kd budk nksgu gksus ij ;s 
lk/ku ;k rks vuohdj.kh; lk/kuksa dh Js.kh esa igqap tkrs gSa ;k 
foyqIr gks tkrs gSA gekjk ç;kl bu lalk/kuksa ds mfpr] larqfyr 
o U;k;iw.kZ rjhds ls mi;ksx ds fy, gksuk pkfg;sA gekjk ç;kl 
,d lEiksf"kr lekt ds fodkl ds fy, gksuk pkfg;s tks fd 
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i;kZoj.k dks gkfu igqapk;s fcuk vFkZO;oLFkk o tula[;k ds 
vkdkj dks Bhd çdkj ls lapkfyr djrk gksA ;g Hkh ç;kl gksuk 
pkfg, fd /kjrh dh i;kZoj.k ls lEcU/kh çfØ;kvksa dks lks[k ysus 
dh {kerk lrr~ cuh jgs rFkk çkÑfrd lEink dks iqu% LFkkfir 
dj ldsA bruk gh ugha gtkjksa o"kksZa rd dh nh?kZdkyhu vof/k 
rd mldh lHkh thoksa dks iks"k.k nssus dh {kerk cuh jgsA lEiw.kZ 
ekuo lekt dk ;g ç;kl gksuk pkfg, fd og u dsoy orZeku 
oju~ vkxkeh ihf<+;ksa ds fy, Hkh çkÑfrd lEink dks lajf{kr 
djds j[ksA

/kjrh dk Bhd rjg ls laj{k.k o lapkyu ge lHkh dh 
uSfrd o ewY;kRed ftEesnkjh gSA lp rks ;g gS fd /kjrh dks 
gekjh ugha] gesa /kjrh dh vko';drk gSA tc Hkh ge çkÑfrd 
lalk/kuksa dk ç;ksx djrs gSa rc ge i`Foh ij vkus okyh ihf<+;ksa 
ds _.kh gks tkrs gSaA gekjh ;g uSfrd ftEesnkjh curh gS fd ge 
bl _.k dks pqdkus dk iw.kZ ç;kl djsaA

gekjs i;kZoj.k dks gqbZ {kfr ,oa fouk'k vkt Li"V :i ls 
fn[kkbZ iM+rk gSA ioZr gjs&Hkjs gksus ds LFkku ij ohjku o catj 
gSA ufn;ksa esa LoPN ty ds LFkku ij çnwf"kr o eVeSyk ikuh gSA 
ok;qe.My çnwf"kr gSA vif'k"Vksa dk çcU/ku Bhd ls ugha gks jgk 
gS bldh dher LokLF; esa fxjkoV ds ek/;e ls pqdkuh iM+ jgh 
gSA vc okrkZyki o ppkZ dk le; lekIr gks pqdk gSA vc rks 
dsoy cph gqbZ /kjksgj ds laj{k.k ds fy, Bksl dne mBkus dk gh 
le; 'ks"k gSA

bl fn'kk esa fy;s tkus okys dne fuEufyf[kr çdkj ls  
gS &

lÅtkZ vkSj çkÑfrd lEink dks laj{k.k dh fof/k;ksa dks 
viukukA

lvif'k"Vksa vkSj fo"kSys inkFkksZa dks U;wure djus ds fy, ubZ 
rduhdksa dh [kkst o mi;ksxA

ltSo fuEudj.kh;] uohdj.kh; ,oa iqu% mi;ksx esa yk, 
tkus okys inkFkksZa dk mi;ksx c<+k djA

li;kZoj.k psruk o f'k{kk dk fodkl djdsA

i;kZoj.k lEcU/kh leL;kvksa dks rhuksa Lrjksa ij lek/kku dh 
vko';drk gSA ;s fuEufyf[kr çdkj ls gS &

ljk"Vªh; o {ks=h; Lrj ij vEy o"kkZ] ck<+] ok;q çnw"k.k o 
taxyksa ds dkVus tSlh {ks=h; leL;kvksa dk lkeuk djukA

lekSleh ifjorZu] vkstksu ijr esa fojyu rFkk vU; lacafèkr 
oSf'od Lrj dh leL;kvksa dks lqy>kus esa oSf'od Lrj ds 
laxBuksa dk bLrseky djukA

fcuk fouk'k ds fodkl (Development Without 
Destruction)

l LFkkuh; leL;k,a tSls fd ikuh dk çnw"k.k rFkk vif'k"V 
çca/ku] bR;kfn dks leqnk; ds le{k ys tkukA

;fn le; jgrs LFkkuh; ;k {ks=h; leL;k dks ugha 
lqy>k;k tkrk gS rks og ,d cM+s iSekus dh oSf'od leL;k cu  
tkrh gSA gekjk lekt LFkkuh; i;kZoj.kh; eqíksa dks rRdky 
lqy>kus dh dksf'k'k djs rks budk cM+h leL;k ds :i esa 
ifjorZu gksus ls jksdk tk ldrk gSA blfy, oSf'od Lrj dh 
lksp o LFkkuh; Lrj ij Bksl dne gekjh ;kstuk dk vax gksus 
pkfg;sA

ge D;k dj ldrs gSa\

li;kZoj.k&laca/kh eqíksa ds fy, ljdkj ds çfrfuf/k;ksa dks 
voxr djukA

li;kZoj.k dh vksj eS=hiw.kZ thou&'kSyh viukukA

ltyk'k;ksa dh lQkbZ tSls vfHk;kuksa eas lg;ksxA

ljlksbZ o ckx&cxhps ls fudyus okys vif'k"V dks [kkn esa 
ifjofrZr djukA

ldhM+s&edksM+ksa dks Hkxkus] ikS/kksa esa [kkn ds fy, çkÑfrd 
inkFkksZa dk ç;ksx djukA

lml lkeku dks [kjhnuk ftlesa ;k rks U;wure iSafdax gks ;k 
iSfdax dk iqu% ç;ksx fd;k tk ldsA

ldkxt] /kkrq] 'kh'ks o IykfLVd ds inkFkksZa dk iqu% ç;ksx o 
iqu% pØ.k djukA

lcktkj ls lkeku ykus ds fy, FkSys dk ç;ksx djsa rFkk 
IykfLVd FkSfy;ksa dk ç;ksx ugha djsaA

lfctyh ds midj.kksa dks vko';drk u gksus ij can djukA

lfctyh ds midj.kksa dk U;wure mi;ksxA

liqy o lkoZtfud ifjogu i)fr dk vf/kdre ç;ksxA

lo"kkZ ty laxzg.k rduhd dk ç;ksx djukA

luekeh xaxs ;k ;equk cpkvks tSls dk;ZØeksa esa lg;ksx 
djukA

lçfrfnu xkfM+;ksa o okguksa dks u /kksukA

lufn;ksa] tyk'k;ksa dks LoPN j[kukA

lyhd djrs uyksa o ikbiksa dh 'kh?kz ejEer djokukA

lnSfud dk;ksZa esa ty dk U;wure ç;ksx djukA

i;kZoj.kh; psruk 

vif'k"V çcU/ku

thok'e bZa/kuksa dk larqfyr mi;ksx

ty laj{k.k
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ou laj{k.k

vif'k"V ,oa mudk çcU/ku 

(Wastes and Their Management)

l ç;ksx esa yk;s x;s dkxt dk iqu% ç;ksx djukA

l dkxtksa dk ç;ksx ferO;;rk ls djukA

l o`{kkjksi.k dk;ZØeksa esa lg;ksx djukA

çÑfr esa fofHkUu L=ksrksa ls NksM+s tkus okys os inkFkZ ftudk 
orZeku esa mi;ksx ugha gks ldrk] vif'k"V dgykrs gSaA vif'k"V 
fuEu çdkj ds gksrs gSa&

(i) vkS|ksfxd Bksl vif'k"V (Industrial solid wastes) – 

fofHkUu çdkj ds m|ksxksa }kjk vusd Bksl vif'k"V 
i;kZoj.k esa NksM+ fn;s tkrs gSaA tSls & LVhy ykSg ds 
dkj[kkuksa }kjk /kkrq ey] phuh m|ksx }kjk çsl eM] [kkn o 
moZjd m|ksx }kjk ykbe eM] rkih; fctyh?kjksa }kjk 
dks;ys dh jk[k] rkacs o fatad m|ksxksa }kjk jsM eM ¼yky 
feêh½ ,oa vusd gkWLihVyksa }kjk Qsads tkus okyk tSo 
vkS"k/kh; vif'k"V vkfnA

(ii) vkS|ksfxd æo vif'k"V (Industrial liquid wastes) – 

vusd m|ksxksa }kjk fudyus okyk æo vif'k"V fcuk fdlh 
mipkj ds unh] ukyksa ,oa >juksa vkfn esa NksM+ fn;k tkrk gS 
ftlesa fofHkUu çdkj ds çnw"kd mifLFkr gksrs gSaA ;s 
tyk'k;ksa esa mifLFkr tho&tUrq o ikS/kksa ij nq"çHkko 
Mkyrs gSaA

(iii) uxjikfydk vif'k"V (Municipal wastes) – gksVyksa] ?kjksa] 
lCth cktkjksa esa NksM+h xbZ csdkj lCth] IykfLVd inkFkZ] 
tSfod vkS"k/kh; vif'k"V] Hkou fuekZ.k vif'k"V ,oa okfgr 
ey çeq[k çdkj ds vif'k"V gS tks Bksl ;k æo ds :i esa 
i;kZoj.k esa Mky fn;s tkrs gSa tks ty o Hkwfe çnw"k.k dk 
dkj.k curs gSaA

(iv) /kkrq vif'k"V (Metal wastes) – i;kZoj.k ds vUnj vusd 
m|ksxksa }kjk Hkkjh /kkrqvksa o vU; inkFkksZa dks vif'k"V ds 
:i esa NksM+ fn;k tkrk gS tks i;kZoj.k ds tSfod ?kVdksa dks 
çR;{k ;k vçR;{k :i ls çHkkfor djrs gSaA tSls & yksgk o 
LVhy m|ksx] ftad] rkack ,oa ,Y;qfefu;e fjQkbujh] rsy 
fjQkbujh] fMLVyjh] QkeZL;qfVdy m|ksx] isVªksdsfedy 
m|ksx] peZ'kks/ku 'kkyk,a] jatd m|ksx] vkS"kf/k m|ksx 
vkfnA

(v) xSlh; vif'k"V (Gaseous wastes) – okrkoj.k ds dbZ 
çdkj dh xSlksa dk fu"dklu m|ksxksa }kjk fd;k tk jgk gS] 
tks i;kZoj.k çnw"k.k dk dkj.k cu jgh gSA tcfd vusd 
xSlksa dk iqu% ç;ksx dj muls egRoiw.kZ mRikn cuk;s tk 

ldrs gSaA tSls lYQjMkbvkWDlkbM dks ewy lYQj ;k 
ftIle esa cnyk tk ldrk gSA dkcZuMkbvkWDlkbM dks 
dSfY'k;e dkcksZusV esa ifjofrZr fd;k tk ldrk gSA rsy o 
çkÑfrd xSl vk;ksx (ONGC) çfr o"kZ 750 djksM+ 
dh xSl fudkyrk gS ftls esFksukWy ,oa isVªksy esa cnyk tk 
ldrk gSA

(vi) jsfM;ks/kehZ vif'k"V (Radioactive wastes) – rkih; 
fctyh?kjksa o ukfHkdh; laLFkkuksa ls mRiUu gksus okys ;s 
vif'k"V vR;Ur [krjukd gksrs gSaA budk mipkj o 
fuiVku cgqr gh lko/kkuhiwoZd djuk pkfg,A mnkgj.k 
;wjsfu;e] Fkksfj;e] IywVksfu;e vkfnA

i;kZoj.k esa fofHkUu L=ksrksa ls mRiUu gksus okys vif'k"Vksa 
dk mfpr çcU/ku vR;Ur vko';d gSA

^^vif'k"V çcU/ku og çfØ;k gS ftlds vUrxZr vif'k"Vksa 
ds mRiknu ds i'pkr mlds gkfudkjd çHkkoksa ,oa fuiVku ds 
fo"k; esa le>k;k tkrk gSA rFkk bldk eq[; mís'; vf/kd 
gkfudkjd vif'k"Vksa dks de gkfudkjd esa cny dj mlesa ls 
iqu% ç;ksx ds inkFkksZa dks vyx dj fy;k tkrk gSA vif'k"Vksa ds 
çcU/ku esa rhu vkj (R) dh ;qfDr dk ç;ksx fd;k tkrk gS&

I. ek=k de djuk (Reduce)

II. iqu% ç;ksx (Reuse)

III. iqu% pØ.k (Recycle)

I. ek=k de djuk (Reduce) – vif'k"Vksa ds çcU/ku dh 
O;oLFkk ls la?k"kZ djus ls iwoZ eq[; y{; ;g gksuk pkfg, fd 
mudk mRiknu dSls de gksA bl gsrq ;g vko';d gS fd 
miHkksx dh ek=k esa deh ykbZ tkdj inkFkksZa dks u;s <kaps esa 
<kyk tk, rkfd vif'k"V mRiknu de gksA miyC/k lalkèkuksa ds 
ç;ksx esa deh ykus ds fuEu rjhds gks ldrs gSa&

(i) ,sls inkFkksZa dk fuekZ.k fd;k tk, tks yEch vof/k rd 
dk;e jgsA mnkgj.kkFkZ okguksa ds Vk;j tks u"V gksus ls 
iwoZ yEch vof/k rd pysA

(ii) vuko';d iSfdax lkexzh dk ç;ksx de djukA bl gsrq 
vkus okyh lkexzh iqu% ç;ksx ;k iqu% pØ.k dk mi;ksx 
fd;k tk,A

(iii) miHkksx dh ço`fÙk dks de djsaA oLrq dh [kjhnkjh rHkh djs 
tc mldh vko';drk gksA

(iv) ,sls inkFkksZa dk fodkl fd;k tk, ftudk iqupZØ.k] 
iqujkorZu ,oa ejEer vklku gksA

vif'k"V çcU/ku 

(Wastes Management)
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(v) ,sls okguksa dk ç;ksx fd;k tk, ftlesa çfr fdeh- ÅtkZ dk 
O;; de gksrk gksA

(vi) de lkexzh o de ÅtkZ O;; }kjk inkFkksZa ds fuekZ.k dh 
çfØ;kvksa dks ubZ cukoV ds <kaps esa <kyukA

(vii) m|ksxksa esa Hkh ,slh çfØ;kvksa dk ç;ksx fd;k tk, ftlls 
vif'k"Vksa dk fu"dklu U;wure ek=k esa gksA tSls isij dks 
fojaftr djus esa gkbMªkstu ijvkWDlkbM dk ç;ksx Dyksjhu 
ds LFkku ij fd;k tk ldrk gSA D;ksafd Dyksjhu ,d 
vR;Ur fo"kSyh xSl gSA

(viii) i;kZoj.k dks gkfu igqapkus okyh lkexzh o lalk/kuksa ds 
ç;ksx esa deh ykukA

bl çdkj vuko';d vko';drkvksa esa deh dj] lalkèkuksa 
ds ;qfDriw.kZ ç;ksx o iqu% ç;ksx okyh lkexzh dk ç;ksx dj 
vif'k"V dh ek=k dks de fd;k tk ldrk gSA

 iqu% ç;ksx ls vfHkçk; gS fd fdlh 
Hkh lkexzh ;k inkFkZ dks ckj&ckj LoPN ;k lkQ dj mi;ksx esa 
ysukA inkFkksZa dh thou vof/k dh yEckbZ esa o`f) djuk bldk 
mís'; gSA inkFkksZa ds iqu% ç;ksx ls çnw"k.k esa deh vkrh gSA 
vif'k"Vksa dh ek=k o Lrj esa fxjkoV gksrh gS rFkk lalk/kuksa ds 
ç;ksx esa deh vkrh gSA

iqu% ç;ksx fuEu çdkj ls fd;k tk ldrk gS&

(i) vk/kqfud ;qx esa [kkus esa isij dh IysVksa] diksa] IykfLVd ds 
fxyklksa vkfn dk çpyu rsth ls c<+k gS tks ,d vif'k"V 
ds :i esa Qsad fn;k tkrk gSA blds LFkku ij /kkrq ds crZu] 
fxykl o feêh ds crZuksa dk ç;ksx ij cy fn;k tkuk 
pkfg,A fV'kq isij ds LFkku ij diM+s ds usidhu dk ç;ksx 
gksuk pkfg,A

II. iqu% ç;ksx (Reuse) –

(ii) iqjkuh xkfM+;ksa ls fudyus okys dqN Hkkxksa dh iqu% ç;ksx esa 
ykukA

(iii) iqjkus edkuksa ls fudyus okyh bZaVksa] iRFkjksa] ydM+h dh 
oLrqvksa o yksgs ,oa LVhy dh lkexzh vkfn dks u;s Hkouksa ds 
fuekZ.k gsrq dke esa ysukA

(iv) ,Y;qfefu;e dh iUuh ,oa IykfLVd ds fyQkQksa ds LFkku 
ij lwr ,oa dkxt dh cuh lkexzh dk ç;ksx djsaA

oLrqvksa ds iqu% ç;ksx ls vif'k"V dh ek=k esa deh ds 
lkFk&lkFk LFkkuh; jkstxkj esa Hkh o`f) gksrh gSA iSls dk viO;; 
Hkh :drk gS ysfdu oLrqvksa ds iqu% ç;ksx esa ,slh oLrqvksa ls nwjh 
Hkh j[kuh pkfg, tks LokLF; ds fy, uqdlkunsg gksA tSls & 
eksckby] dEI;wVj ,oa Vh-oh-] cPpksa ds f[kykSus tSls bysDVªkWfud 
lkexzh esa ikjs o dsMfe;e tSlh /kkrqvksa dh ek=k T;knk gksrh gS 
tks LokLF; ds fy, gkfudkjd gSA ,slh /kkrq ;qä oLrqvksa dks 
[kqys esa Qsadus ,oa tykus ls Hkh tgjhyk èkqvka fudyrk gS tks 
ekuo LokLF; ds fy, uqdlkunsg gSA

 bl çfØ;k esa vif'k"Vksa dks 
,df=r dj mUgsa mi;ksxh inkFkksZa esa cnyk tkrk gSA rkfd mUgsa 
fQj ls cspk tk lds ;k iqu% ç;ksx esa yk;k tk ldsA 

(i) bl çfØ;k esa vif'k"V inkFkZ tSls lekpkj i=] eSxthu] 
xÙks] vkWfQl] Ldwy] dkWyst] ?kj vkfn esa ç;ksx fy;k gqvk 
dkxt] dqN IykfLVd] LVhy] ,Y;qfefu;e] lhlk] yksgk 
vkfn dks u;s mi;ksxh inkFkksZa esa ifjofrZr fd;k fd;k tkrk 
gSA

(ii) jlksbZ?kjksa] lCth ekdsZV vkfn ls çkIr vU; tSfod 
vif'k"Vksa dks thok.kqvksa }kjk lM+kdj dEiksLV [kkn esa 
ifjofrZr dj fy;k tkrk gSA bl dEiksLV [kkn dks Hkwfe esa 
feykdj bldh moZjrk esa o`f) dh tk ldrh gSA

III. iqupZØ.k (Recycling) –
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ty mipkj (Water Treatment)

vif'k"V ty mipkj (Waste Water Treatment)

Hkwfe ty ;k çnwf"kr ty ls vuko';d jklk;fud] HkkSfrd 
o tSfod çnw"kdksa dks gVkuk ty mipkj dgykrk gSA ty 
mipkj }kjk ty dks fo'ks"k dk;Z tSls is;ty] flapkbZ ;k m|ksx 
gsrq mi;qä cuk;k tkrk gSA bl gsrq fuEu çfØ;k dk bLrseky 
fd;k tkrk gSA ty mipkj esa çh Dyksjhuhdj.k] Ldanu o Å.kZu 
(Coagula t ion  and f loccula t ion) ,  ryNVhdj.k 
(Sedimentation), fQYVªs'ku] folaØe.k (Disinfection), 

i'pDyksjhuhdj.k ,oa ¶yksjhuhdj.k tSlh çfØ;k,a 'kkfey gSa 

çhDyksjhus'ku }kjk ty esa vkæZ vEyksa ds dkj.k vkus okyh 
cncw] Lokn o xa/k dks gVk;k tkrk gSA Ldanu o Å.kZu 
jklk;fud çfØ;k gS ftlds }kjk ty esa mifLFkr fuyfEcr 
Bksl inkFkksZa dks gVk;k tkrk gSA Åf.kZr Bkslksa dks ryNVh Vsadksa 
}kjk gVk fy;k tkrk gSA

ckjhd d.kh; inkFkZ tks Ldanu o Å.kZu }kjk jg tkrs gSa] 
mUgsa jsr fQYVj csM }kjk nwj fd;k tkrk gSA vk/kqfud gfjr 
çkS|ksfxdh esa jsr fQYVj ds LFkku ij f>Yyh Nfu= (Membrane 

filters) dk ç;ksx Hkh fd;k tkrk gSA

blds i'pkr~ ty ds folaØe.k dh çfØ;k esa 
Dyksjhuhdj.k }kjk ty ls ijthoh] thok.kq] fo"kk.kq] dod o 
'kSoky vkfn dks gVk;k tkrk gS ysfdu Dyksjhu ds }kjk ty esa 
dSaljdkjd VªkbgsyksfeFksu ds fuekZ.k djus ls blds LFkku ij 
vkstksu dk ç;ksx c<+rk tk jgk gSA

gkykafd vkstksuhdj.k egaxh fof/k gS ysfdu vkstksu ,d 
vR;Ur vLFkk;h xSl gS tks rqjUr O  esa cny tkrh gS rFkk bldk 2

dksbZ Hkh vo'ks"k 'ks"k ugha jgrkA ty ds vfUre mipkj ds :i esa 
blesa ¶yksjhuhdj.k dh çfØ;k dke esa ykbZ tkrh gS ftlls ty 
esa mifLFkr ¶yksjkbM dks gVk fy;k tkrk gS rkfd nkarksa dks 
uqdlku igqapsA LoPN ty dks Vsad esa ,df=r dj fy;k tkrk 
gSA oYMZ gsYFk vkWjxsukbts'ku ds vuqeku ds vuqlkj 94% 

Mk;fj;k dsl LoPN ty ds ç;ksx ls de fd;s tk ldrs gSaA 
lkekU; gfjr çkS|ksfxdh rduhdksa ds ?kj esa ç;ksx ls tSls 
Dyksjhuhdj.k] fQYVlZ dk ç;ksx ,oa lkSj folaØe.k rFkk 
lqjf{kr Vsad esa ty ds laxzg.k }kjk tytfur jksxksa ls thou dks 
cpk;k tk ldrk gSA

vkS|ksfxd o ?kjsyw fuL=ko ¼lhost½ ls vuko';d 
gkfudkjd lanw"kdksa dk gVkuk vif'k"V ty mipkj dgykrk 
gSA

bl çfØ;k esa gfjr çkS|ksfxdh ds dbZ pj.k rduhd dk 
ç;ksx dj lhost ls HkkSfrd] jklk;fud o tSfod lanw"kdksa dks 
gVkdj i;kZoj.kh; lqjf{kr mipkfjr fuL=ko dk fuekZ.k fd;k 

tkrk gSA vif'k"V ty mipkj dk çeq[k mís'; ty çnw"k.k dks 
jksduk gSA bl gsrq vif'k"V ty dks bl çdkj mipkfjr fd;k 
tkrk gS fd ;g tu LokLF; ,oa i;kZoj.k xq.koÙkk ds vuq:i gks 
tk,A

vif'k"V ty mipkj la;a=ksa dk fuekZ.k fuEu ckrksa dk 
è;ku esa j[kdj fd;k tkrk gS&

(i) tSo vi?kVu'khy dkcZfud inkFkksZa dks de djukA

(ii) fuyfEcr Bksl inkFkksZa dk fuLrkj.kA

(iii) lhost esa mifLFkr jksxdkjh lw{ethoksa dks u"V djukA

vif'k"V ty mipkj ds çeq[k pkj pj.k gSa&

(i) çkjfEHkd mipkj (Pre treatment) – bl çfØ;k esa lhost 
esa rSjus okys ,oa fuyfEcr Bksl inkFkksZa dks gVk;k tkrk gSA 
;g çfØ;k Nkudj rFkk ryNVhdj.k }kjk iwjh dh tkrh 
gSA

(ii) çkFkfed mipkj (Primary treatment) – çkjfEHkd mipkj 
ls çkIr ty esa dkQh ek=k esa dkcZfud inkFkZ mifLFkr 
jgrs gS rFkk bldh tSfod vkWDlhtu ekax Hkh vR;f/kd 
gksrh gSA bl gsrq ty dks lknu Vsad ls xqtkjrs gSaA ftlls 
mlesa mifLFkr fuyfEcr v'kqf);ka Vsad ds ry esa tek gks 
tkrh gSA blls çkIr ty dh BOD esa deh vk tkrh gSA

(iii) f}rh;d mipkj (Secondary treatment) – çkFkfed 
mipkj ls çkIr ty dk f}rh;d mipkj fd;k tkrk gS 
ftlls tSfod çfØ;k }kjk ty esa mifLFkr dkcZfud 
inkFkZ ,oa 'ks"k fuyfEcr inkFkksZa dk ikpu fd;k tkrk gSA

(iv) r`rh;d mipkj (Tertiary treatment) – f}rh;d mipkj 
ds i'pkr~ cps gq, ty dks r`rh;d mipkj dh çfØ;k esa 
Mkyk tkrk gS] ftlesa tSfod mipkj ds i'pkr~ cps gq, 
?kqfyr fuyfEcr inkFkksZa ,oa QkLQsV vkfn dks gVk;k tkrk 
gSA

mipkj ds nkSjku volkfnr Bksl inkFkksZa dks vkiad dgrs 
gSa ftls vok;oh; mipkj }kjk Bhd djds fuLrkfjr dj fn;k 
tkrk gSA

fdlh Hkh dk;Z dks djus ds fy, ÅtkZ dh vko';drk gksrh 
gSA fdlh dk;Z dks lEiUu djus dh {kerk dks ÅtkZ dgk tkrk 
gSA ÅtkZ dks thou lapkj (Life conductivity) dh laKk Hkh nh 
tkrh gSA ÅtkZ thou ds vfLrRo dks cuk;s j[krh gS rFkk mls 
xfreku j[kus gsrq Hkh vko';d gksrh gSA thou ds vfrfjDr 
vU; lHkh dk;ksZa ds lEiknu gsrq Hkh ÅtkZ vko';d gksrh gSA bl 
çdkj ÅtkZ dks fuEukuqlkj Hkh ifjHkkf"kr fd;k tk ldrk gS &

ÅtkZ laj{k.k (Energy Conservation)
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^^fdlh Hkh ;a=@e'khu dks pykus esa mi;ksx esa ykbZ x;h 
'kfDr dks ÅtkZ dgk tkrk gSA**

Å"ekxfrdh ds çFke fu;e ds vuqlkj ÅtkZ u rks mRiUu 
dh tk ldrh gS vkSj u gh bls u"V fd;k tk ldrk gSA ÅtkZ 
dsoy ,d :i ls nwljs :i esa :ikUrfjr gks ldrh gSA

euq"; ds mn~Hko ds le; ls gh og thfor jgus ds fy, lw;Z 
dh ÅtkZ ij fuHkZj jgkA vfXu ds vkfo"dkj ds i'pkr~ ÅtkZ ds 
mi;ksx esa o`f) gqbZA thou dks vkjkenk;d cukus ds fy, ÅtkZ 
ds u;s&u;s lzksrksa dk vkfo"dkj gksrk jgkA ÅtkZ bu lzksrksa dk 
nksgu vf/kd ls vf/kd miHkksx ds fy, fd;k tkus yxkA orZeku 
esa vusd midj.k nSfud thou gsrq vko';d gks x;sA ÅtkZ ds 
miHkksx o mRiknu dks fdlh Hkh jk"Vª] lekt vFkok O;fDr dh 
vkfFkZd lEiUurk ls tksM+ fn;k x;kA orZeku esa jk"Vª dh le`f) 
çfr O;fDr ÅtkZ dh [kir ls ekih tkrh gSA

foKku o rduhd vkfo"dkjksa ls euq"; dk thou csgrj o 
vkjkenk;d gqvk gSA chloha lnh esa fo'o tula[;k esa rsth ls 
o`f) gqbZA euq"; dh HkkSfrd vko';drkvkas esa mÙkjksÙkj o`f) gkssus 
yxhA lEiUu ns'k ÅtkZ [kir esa vxz.kh jgsA ÅtkZ [kir bl 
çdkj ls fodkl dk egRoiw.kZ ekin.M cu x;kA okguksa dh c<+rh 
la[;k ,oa mudk mi;ksx] jsfÝtjs'ku ds midj.k] Vh-oh- 
dEI;wVj tSls lqfo/kk ds lk/kuksa bR;kfn ds miHkksx esa csrgk'kk 
o`f) gqbZ gSA bUgha lcds c<+rs mi;ksx ls ÅtkZ [kir esa fujUrj 
o`f) gks jgh gSA bl çdkj ÅtkZ dh vf/kd [kir fdlh ns'k dh 
vkS|ksfxd çxfr] vkfFkZd o lkekftd mRFkku]  thou dh 
xq.koÙkk o dY;k.k dk ekin.M gSA fo'o ds yxHkx lHkh ns'kksa esa 
ÅtkZ [kir dh nj esa yxkrkj o`f) gks jgh gSA [kfut] dks;yk] 
[kfut rsy o çkÑfrd xSl tSls ÅtkZ ds lzksrksa dk nksgu cgqr 
rhoz xfr ls gks jgk gSA ftl rhoz xfr ls bu lzksrksa dk nksgu 
fd;k tk jgk gS ,slh fLFkfr esa ;s lzksr vkus okys dqN o"kksZa esa 
lekIr gks tk;saxsA bl fLFkfr esa fo'o esa ÅtkZ dk xEHkhj ladV 
mRiUu gksxkA ÅtkZ ds bu ijEijkxr lzksrksa ds fujUrj gksrh o`f) 
ls i;kZoj.k çnw"k.k dh leL;k Hkh fujUrj c<+ jgh gSA ÅtkZ 
ladV dh pqukSrh ls fuiVus ds fy, ijEijkxr ÅtkZ ds lzksrksa dk 
laj{k.k Hkh vfuok;Z gSA ijEijkxr ÅtkZ lzksrksa ds laj{k.k ds fy, 
,d vksj ÅtkZ dh [kir dks de djuh gksxh ogha nwljh vksj ÅtkZ 
ds oSdfYid lzksrksa dk mi;ksx vf/kd ls vf/kd gks ,sls ç;kl Hkh 
djus gkasxsA uO;dj.k (Renewable) ;ksX; ÅtkZ ds dbZ lzksr 
gekjs lkeus gSA

bl çdkj ds vU; lzksrksa dk fodkl fujUrj gks jgk gS o 
muds mi;ksx dh rduhdsa Hkh fodflr gks jgh gSA ÅtkZ ladV ls 
fodkl dh xfr f'kfFky u gks vFkkZr~ lrr~ fodkl (Sustainable 

development) ,oa uO;dj.k ÅtkZ lzksrksa ds mi;ksx ds e/; 
lkeatL; LFkkfir djuk orZeku le; dh vko';drk gSA ÅtkZ 

ds vR;f/kd miHkksx ls i;kZoj.k ij gksus okys çfrdwy çHkkoksa 
dks U;wu djus gsrq ÅtkZ dk miHkksx dq'kyrkiwoZd djuk gksxkA 
la'kksf/kr ÅtkZ {kerk o ÅtkZ dk dq'ky çca/ku i;kZoj.k ij 
gksus okyh gkfu dks de djus o foÙkh; cpr esa lgk;d gksxkA

thok'e bZa/ku lkoZHkkSfed ÅtkZ dk eq[; lzksr gS] tks 
lhfer o vuohdj.kh; gSA ;g vko';d gS fd ge lHkh ÅtkZ 
ds nq:i;ksx dks jksdas o ÅtkZ laj{k.k ds fy, ç;kl djsaA ÅtkZ 
dk laj{k.k çR;sd euq"; ds nSfud thou dk vko';d dÙkZO; 
gksuk pkfg;sA ÅtkZ laj{k.k ds fy, O;fDrxr] lkeqnkf;d o 
ljdkjh Lrj ij xEHkhj ç;kl gksus vko';d gSA

ÅtkZ&fgrS"kh ?kjksa esa lkekU; ?kj dh rqyuk esa 40 çfr'kr 
ÅtkZ dh [kir dks de fd;k tk ldrk gSA ?kjksa esa ,d ÅtkZ 
laj{k.k ;kstuk dks fodflr djuk pkfg;sA

i;kZoj.k vuqdwy gksus ds lkFk gh ;g ,d vkfFkZd :i ls 
lQy çfØ;k Hkh gSA

?kjksa ds Lrj ij ÅtkZ laj{k.k ;kstuk cukus ds çeq[k Øe 
fuEufyf[kr çdkj ls gSa&

1- mu leL;k {ks=ksa dks igpkuuk tgka ÅtkZ dk 
dq'kyrkiwoZd mi;ksx ugha fd;k tk jgk ;k ÅtkZ u"V gks 
jgh gSA

2- leL;k {ks=ksa dks çkFkfedrk vuqlkj j[kukA

3- ?kj ds ÅtkZ lq/kkj ctV ds vk/kkj ij çkFkfedrk vuqlkj 
;kstukc) rjhds ls leL;kvksa dk fujkdj.k djukA

cM+s ?kjsyw midj.kksa esa ÅtkZ dk O;; vR;f/kd gksrk gSA 
,sls ?kjsyw midj.kksa dh dk;Z{kerk dks fodflr djds fo|qr 
ÅtkZ ds ldy ?kjsyw miHkksx dks mYys[kuh; :i ls cgqr de 
fd;k tk ldrk gSA mPp xq.koÙkk okys fo|qr midj.kksa ¼ikap 
flrkjk nj okys½ dk ç;ksx u dsoy mudh {kerk dks c<+krk gS 
cfYd ÅtkZ dh [kir dks dkQh de dj nsrk gSA

ÅtkZ laj{k.k orZeku le; dk cgqr gh laosnu'khy fo"k; 
gSA lkeqnkf;d Lrj ij ÅtkZ laj{k.k gsrq fuEufyf[kr mik; 
vo'; fd;s tkus pkfg, &

1- lEesyu d{k] lHkkxkj bR;kfn ç;ksx esa u vk jgs gks rks  
jks'kuh can dj nsuh pkfg;sA

2- vR;f/kd ekax ds le; ÅtkZ dk miHkksx U;wu Lrj ij 
gksuk pkfg;sA

3- dEI;wVj midj.k] ekWuhVj o vU; O;kolkf;d midj.kksa 

fofHkUu Lrjksa ij ÅtkZ dk laj{k.k
O;fDrxr Lrj ;k ?kj ds Lrj ij ÅtkZ laj{k.k

lkeqnkf;d Lrj ij ÅtkZ laj{k.k
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dks ÅtkZ laj{k.k ç.kkyh ij j[kuk pkfg;sA yEcs [kkyh 
le; ij tSls Hkkstu ds le; bUgsa can fd;k tkuk pkfg;sA

4- xksnkeksa gsrq çkÑfrd jks'kuh dk çcU/k gksuk pkfg;sA

5- okrkuqdwyu;qDr dk;kZy;ksa esa okrkuqdwyu la;a=ksa ds ç;ksx 
ds le; njokts o f[kM+fd;ka can gksuh pkfg;sA

6- oSdfYid lalk/kuksa ¼uohdj.kh; ÅtkZ lalk/kuksa½ ;Fkk lkSj 
ÅtkZ] ck;ksxSl] ok;q ÅtkZ bR;kfn ds ç;ksx dks c<+kok fn;k 
tkuk pkfg,A

7- fu;fer varjky ij Hkouksa] gksVyksa o dkj[kkuksa esa ÅtkZ dh 
[kir dh tkap dh tkuh pkfg;sA

8- lkeqnkf;d Lrj ij uohdj.kh; lzksrksa ls lEcfU/kr 
ifj;kstukvksa dk çn'kZu fd;k tkuk pkfg;sA tSls lkSj iEi 
}kjk ty 'kqf)dj.k o ykWu dh flapkbZ] [ksy ds eSnku o 
lkeqnkf;d dsUæksa ds cxhpksa dh flapkbZ dh tkuh pkfg;sA 
ok;q ÅtkZ ls lEcfU/kr ifj;kstukvksa dks lEiw.kZ leqnk; ds 
le{k çnf'kZr fd;k tkuk pkfg;sA ck;ksxSl ds mi;ksx dks 
leqnk; ds e/; dk;ZØeksa ds }kjk çnf'kZr fd;k tkuk 
pkfg;sA

9- lLrs o çnw"k.k jfgr oSdfYid ÅtkZ lalk/kuksa ds fodkl 
gsrq 'kks/k o fodkl dk;ZØeksa dks çkFkfedrk fn;k tkuk 
vko';d gSA

10- i;kZoj.k fgrS"kh lkoZtfud ;krk;kr ç.kkyh@O;oLFkk dks 
çksRlkfgr fd;k tkuk pkfg;sA leku mís'; gsrq U;wure 
okguksa dk mi;ksx djuk ÅtkZ laj{k.k ds fy, egRoiw.kZ 
igy gks ldrh gSA

11- Vkbej ds ç;ksx }kjk [kqys {ks=ksa dh jks'kuh lw;ksZn; ds 
i'pkr~ can dj nsuh pkfg;s o lw;kZLr ds i'pkr~ gh iqu% 
tykuh pkfg;sA dejksa esa fo|qr çdk'k fcUnqvksa dh la[;k 
dks lhfer fd;k tkuk pkfg;sA

12- fy¶V bR;kfn midj.kksa dk mi;ksx foosdiw.kZ rjhdksa ls 
fd;k tkuk vko';d gSA

13- ty fudk;ksa ¼rkykc] ufn;ka o rVh; {ks=½ dk laj{k.k o 
vuqdwyre mi;ksx lkeqnkf;d Lrj ij ÅtkZ laj{k.k gsrq 
lgk;d gks ldrk gSA

14- [kkuk idkus gsrq mUur lzksrksa dk ç;ksx fd;k tkuk pkfg;sA 
vdq'ky o ÅtkZ ds çnwf"kr lzksrksa dks vko';d :i ls gVk 
nsuk pkfg;sA

ÅtkZ laj{k.k ÅtkZ dh de [kir ls ;k ÅtkZ ds dq'ky 
çca/ku }kjk fd;k tk ldrk gSA ;g ÅtkZ ds miHkksx dh ek=k esa 
deh djus dk vH;kl gSA m|ksxksa] O;kolkf;d dsUæksa] fuekZ.k 

m|ksxksa o vU; LFkkuksa ij ÅtkZ laj{k.k

fØ;kvksa o ;krk;kr {ks=ksa esa ÅtkZ dk laj{k.k fuEufyf[kr 
fof/k;ksa ls leqfpr çdkj ls fd;k tk ldrk gS&

1- ÅtkZ miHkksx ds fu;fer fujh{k.k o tkap dh çfØ;k dks 
viuk;k tkuk pkfg;sA

2- ÅtkZ dq'ky midj.kksa ,oa rduhdksa o çfØ;kvksa ds mi;ksx 
ls ÅtkZ laj{k.k dks dq'kyrkiwoZd fd;k tk ldrk gSA 
iqjkuh o vf/kd ÅtkZ [kir djus okyh çfØ;kvksa dks u;h 
ÅtkZ dq'ky çfØ;kvksa }kjk iw.kZr;k çfrLFkkfir djuk 
la'kks/ku çfØ;k gS ;g ÅtkZ laj{k.k dk egRoiw.kZ çØe gSA

3- bZa/ku VSadksa dk rkih; Å"ekjks/ku (Thermal insulation), 
phuh feêh dh Hkfê;ksa ds lhfyax js'kksa] ikjEifjd Hkki 
Å"e.k dks rjy bZa/ku ykbuksa dh vuqjs[k.k fo|qr Vªsflax 
}kjk çfrLFkkfir djukA

4- fo|qr dh [kir dks de djuk ÅtkZ laj{k.k dh ,d 
egRoiw.kZ fof/k gSA jks'kuh ds fy, ,y-bZ-Mh- dk ç;ksx ÅtkZ 
dh [kir dks cgqr de dj nsrk gSA

5- lkoZtfud okguksa ds ç;ksx] dkj dh xfr 50 ls 60 
fdeh@?k.Vk] pksd dk vuko';d mi;ksx u djuk] 
vuko';d lapkyu o :dus ls cpuk] Dyp iSMy dks 
fx;j cnyrs gh iwjh rjg ls NksM+ nsuk] vko';d gksus ij 
gh czsd dk ç;ksx] lEHko gks rks dk;ZLFky vkokl ds 
vklikl gksuk bR;kfn fof/k;ksa ls ÅtkZ ds miHkksx dks cgqr 
de fd;k tk ldrk gSA

6- lEiw.kZ catj Hkwfe ij 'kh?kz mxus okys isM+ksa dks yxk;k tkuk 
pkfg;s ftlls xzkeh.k {ks=ksa esa bZa/ku dh leL;k dk lek/kku 
gks ldsA

7- xzkeh.k {ks=ksa esa xkscj xSl la;a=ksa ds mi;ksx dks c<+kok nsuk 
vko';d gSA

8- okguksa esa isVªksy o Mhty batu dks lh-,u-th- batu }kjk 
çfrLFkkfir fd;k tkuk pkfg;sA

9- ÅtkZ dk O;; mruk gh ftruk gesa miyC/k gks ldsA

,d vuqeku ds vuqlkj fo'o dh ,d pkSFkkbZ tula[;k] 

rhu pkSFkkbZ ls vf/kd lalk/kuksa dk miHkksx djrh gSA vkSlru 

,d vejhdh ukxfjd ,f'k;k o vÝhdk ds ukxfjdksa ds eqdkcys 

lkr xq.kk vf/kd lalk/ku O;; djrk gSA çÑfr ftrus lalk/ku 

miyC/k djok ldrh gS] bl le; miHkksx mlls cgqr vf/kd 

gSA ̂jkscVZ ds Iyku* dh psrkouh ds vkyksd esa ;g dguk mi;qDr 

gksxk fd Je vkSj lk/kuksa ds nq#i;ksx ls cpus ds fy, ukxfjdksa 

esa bl çdkj dh Hkkouk,a tkx`r djuh gksxh] ftlls os ÅtkZ dk 

lgh miHkksx djuk lh[ksA ÅtkZ dk mfpr çca/ku o fu;kstu 

jk"Vª dh çxfr dk lwpd gSA 
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ÅtkZ ds lzksr (Sources of Energy)

lkSj ÅtkZ (Solar Energy)

ÅtkZ ds lzksrksa dks iqu% vkiwfrZ ds vuqlkj nks çdkjksa esa 

oxhZÑr fd;k tk ldrk gS &

1- vuohdj.kh; & ;s lhfer ek=k esa miyC/k gksrs gSa rFkk 

budh fuekZ.k çfØ;k dh vof/k yEch gksrh gSA ,d ckj 

nksgu ds mijkar mudh iwfrZ laHko ugha gksrh gSA bu lzksrksa 

dk mi;ksx euq"; lfn;ksa ls djrk vk jgk gSA blds 

vUrxZr dks;yk] isVªksfy;e] çkÑfrd xSl] ;wjsfu;e o 

Fkksfj;e bR;kfn dks lfEefyr fd;k tkrk gSA

2- uohdj.kh; & ftudks iqu% mRikfnr fd;k tk ldrk gSA 

bl Js.kh esa lkSj ÅtkZ] Hkwrkih; ÅtkZ] ty&fo|qr ÅtkZ] 

leqæh ÅtkZ] ck;ksekl] iou ÅtkZ bR;kfn dks lfEefyr 

fd;k tkrk gSA ;s lzksr lLrs o i;kZoj.k vuqdwy gksrs gSaA

rsth ls lekIr gksrs thok'e bZa/kuksa rFkk ÅtkZ dh c<+rh 

ekax ls oSdfYid ÅtkZ lzksrksa ftUgsa uohdj.kh; ;k v{k; ÅtkZ 

lzksr Hkh dgk tkrk gS fd vko';drk dks js[kkafdr fd;k gSA 

buesa ls lkSj ÅtkZ o iou ÅtkZ ds lEcU/k esa ;gka ij foLrkj ls 

v/;;u djsaxsA

lw;Z ls çkIr lkSj ÅtkZ 'kfDr vikj o v{k; gSA ;g ÅtkZ 

lrr~] vR;f/kd mi;ksxh ,oa vewY; gSA lkSj ÅtkZ dh vkSlr 
2ek=k tks i`Foh ij çkIr gksrh gS og yxHkx 1]330 okV~l ehVj 

gSA Hkkjro"kZ esa o"kZHkj esa vf/kdka'k le; ij O;kid ek=k esa lkSj 

ÅtkZ dh miyC/krk jgrh gSA lw;Z ij] i`Foh ds tUe ls vc rd 

çfr{k.k yxHkx 40 yk[k Vu gkbMªkstu ls ghfy;e esa ifjofrZr 

gksdj fo'kky ÅtkZ mRiUu gks jgh gSA bl lrr~ o vlhfer 

ÅtkZ dk cgqr gh lw{e va'k fofdj.k ds ek/;e ls fo|qr@rki 

ÅtkZ esa :ikUrfjr fd;k tk jgk gSA

lkSj ÅtkZ ds mi;ksx dks fuEufyf[kr çdkj ls oxhZÑr 

fd;k tk ldrk gS &

1- vçR;{k mi;ksx & blds vUrxZr lw;Z }kjk pyus okyh 

dqN çkÑfrd çfØ;kvksa }kjk vftZr lkSj ÅtkZ dk mi;ksx 

gksrk gS tSls & ck;ksekl bR;kfnA

2- çR;{k mi;ksx & blesa lkSj ÅtkZ dks midj.kksa ds ekè;e 

ls fo|qr mRiUu djus ;k inkFkksZa dks xeZ&B.Mk djus esa 

fd;k tkrk gSA lkSj ÅtkZ ls pyus okys midj.kksa ij 

çkjfEHkd O;; Hkh vf/kd gksrk gS ftlls budk çpyu de 

gS ijUrq orZeku le; esa ljdkjh ç;klksa ls lkSj ÅtkZ 

midj.kksa ds mi;ksx esa vçR;kf'kr o`f) gks jgh gSA

;gka ij lkSj ÅtkZ ds çR;{k mi;ksx ls lEcfU/kr fcUnqvksa 

ij foLrkjiwoZd v/;;u djsaxsA çR;{k mi;ksx fofHkUu çdkj ds 

midj.kksa }kjk fd;k tk ldrk gSA ;s midj.k rhu çeq[k çdkj 

ds gksrs gSa &

(i) fuf"Ø;

(ii) lfØ;

(iii) lkSj QksVksoksfYVd

(i) lkSj ÅtkZ ds fuf"Ø; mi;ksx (Passive uses of solar 

energy) – ued cukus ds fy, leqæh ty dk ok"ihdj.k rFkk 

[kk| inkFkksZa dks lq[kkus gsrq /kwi eas j[kuk blh çdkj ds mnkgj.k 

gSA ?kjksa o bekjrksa dks çkÑfrd jks'kuh ls çdkf'kr djuk Hkh lkSj 

ÅtkZ dk fuf"Ø; mi;ksx gSA bl çdkj lkSj ÅtkZ ds fuf"Ø; 

mi;ksx esa dksbZ tfVy ;kaf=d lk/ku ç;ksx esa ugha fy;s tkrs gSaA 

fuf"Ø; lkSj ÅtkZ dk mi;ksx Hkkstu idkus o bekjrksa ds Hkhrj 

çdk'k O;oLFkk cukus ds fy, Hkh fd;k tkrk gSA

 ySal o niZ.k ;qDr cgqr gh 

ljy midj.k gksrk gSA dkap Å"ek dk dqpkyd gksrk gS ijUrq 

lkSj dqdj eas dkap ls cuk xgjk psEcj gksrk gS tks fd Hkhrj ls 

dkyk jax ;qDr gksrk gS o pkjksa vksj ls Å"ekjks/kh cuk;k x;k gqvk 

gksrk gSA dqN le; ds fy, bls ;fn [kqyh /kwi esa j[kk tkrk gS rks 

bldk rkieku 100°C rd gks tkrk gSA lkSj dqdj esa Hkkstu 

idkus esa 5&6 ?k.Vs dk le; yxrk gSA blesa idk gqvk Hkkstu 

iks"kd rRoksa ls Hkjiwj gksrk gS ijUrq idkus esa yEck le; yxrk 

gSA

 lkSj 

ÅtkZ ds fuf"Ø; mi;ksx ds vUrxZr bekjrksa ds vUnj çdk'k 

O;oLFkk djus dh Ms&ykbZV rduhdh lfEefyr gSA gkbfczM 

lksyj ykbZfVax (Hybrid solar lighting) esa lw;Z ds çdk'k dks 

laxzfgr djds vkfIVdy Qkbcj }kjk bekjrksa ds vanj gkbfczM 

ykbZV fQDljksa esa fo|qr&çdk'k ds lkFk tksM+k tkrk gSA bekjrksa 

esa lsaljksa }kjk miyC/k çdk'k ds vk/kkj ij fo|qr çdk'k dks 

leaftr dj çdk'k ds Lrj dks fLFkj j[krs gSA

(ii) lkSj ÅtkZ dk lfØ; mi;ksx (Active uses of solar 

energy) – lfØ; lkSj rkiu rFkk 'khryu O;oLFkk eq[; :i ls 

Nrksa ij yxs gq, lkSj laxzkgdksa ij fuHkZj gksrh gSA ?kjsyw mi;ksx 

ds fy, xje ikuh miyC/k djkus gsrq fofHkUu çdkj ds lkSj 

xhtj la;a= vuqlkj dke esa fy, tkrs gSaA bl çdkj ds 

lkSj dqdj (Solar Cooker) –

Ms&ykbZfVax rduhdh (Day lighting technology) –



(141)

fp= 2-5 % QksVksoksYVkbd lsy

fp= 2-4 % lkSj ÅtkZ }kjk ty xje djus dh fof/kfp= 2-3 % lkSj dqdj

midj.kksa dk O;kid mi;ksx Hkkjr] tkiku] btjkby] 

vkLVªsfy;k rFkk nf{k.k vesfjdk bR;kfn ns'kksa esa gks jgk gSA

'khryu ds fy, lkSj ÅtkZ & bl ç.kkyh esa lkSj ÅtkZ 

}kjk ,d NksVs rki batu dks pyk;k tkrk gSA ;g batu ,d 

fiLVu dks pykrk gS tks ,d çdkj ds æo esa fo'ks"k ok"i dks 

ladqfpr djds Hkstrk gSA ;g æo iqu% ok"ihÑr gksdj ckgjh 

gok ls xehZ dks [khaprk gSA

(iii) QksVksoksYVkbd rduhdh (Photovoltaic 

technology) – lkSj ÅtkZ dks çR;{k rkSj ij fo|qr ÅtkZ esa 

ijks{k fo|qr /kkjk (Direct curret) esa QksVksoksYVkbd lsy ftUgsa 

vke Hkk"kk esa lksyj lsy dgk tkrk gS }kjk :ikUrfjr fd;k 

tkrk gSA QksVksoksfYVd çHkko dk loZçFke çs{k.k Ýkal ds 

,ysDtsaMj ,MekaM cSdD;wjsy }kjk 1839 esa fd;k x;kA 

QksVksoksYVkbd lsy esa flfydkWu eq[; vo;o gksrk gSA tc lw;Z 

dh çdk'k fdj.ksa flfydkWu ijek.kq ij iM+rh gS rks muesa ls 

bysDVªkWu ckgj fudyrs gSA

lkSj lsy ikjn'khZ lsehdaMDVj dh iryh f>Yyhuqek jpuk 

gksrh gSA gky ds o"kksZa esa ,eksjQl flfydkWu dysDVlZ 

(Amorphous silicon collectors) dk vkfo"dkj egRoiw.kZ gSA 

budk mi;ksx lkSj dsydqysVlZ] ?kfM+;ksa] f[kykSuksa] çdk'k laosnh 

fLopksa] jsfM;ks] Vsyhfotu bR;kfn esa fd;k tkrk gSA Hkkjro"kZ 

lkSj lsyksa dk cM+k cktkj gSA

QksVksoksYVkbd lsyksa dk ç;ksx fuEufyf[kr dk;ksZa ds fy, 

gksrk gS & 

l?kjsyw çdk'k O;oLFkk

l

likuh dh ifEiax

lleqæ ds [kkjs ikuh dks ehBs ikuh esa cnyuk

ljsYos flXuyksa esa

lnwjLFk VsyhdE;qfuds'ku fjihVj LVs'kuksa dks fo|qr çnku 

djukA

orZeku dsUæ ljdkj us lu~ 2022 rd lkSj ÅtkZ ls 100 

xhxkokV fo|qr mRiknu dk y{; fu/kkZfjr fd;k gSA

iou ¼ok;q½ dh xfrt ÅtkZ dks laxzfgr djds fo'ks"k 

midj.kksa }kjk ;kaf=d vFkok fo|qr ÅtkZ esa :ikUrfjr fd;k tk 

ldrk gSA 4000 ls 3500 bZ-iw- iou ÅtkZ ls iky tgkt o iou 

lM+dksa dh çdk'k O;oLFkk

iou ÅtkZ (Wind Energy)
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fp= 2-6 % foaM QkeZ

pfDd;ka fodflr dh x;h Fkh ,sls çek.k miyC/k gSA iou ÅtkZ 

dk mi;ksx tgktksa ds lapkyu esa vukt ihlus esa] flapkbZ gsrq 

ikuh [khapus bR;kfn dk;ksZa gsrq fd;k tkrk gSA lkekU;r% iou 

ÅtkZ dh çkfIr gsrq ,sls LFkku mi;qDr gksrs gSa tgka iou dk osx 

rhoz gks tSls ioZrh; {ks=] leqæ rVh; {ks=] }hi] e:LFky vkfnA 

ikjEifjd bZa/ku dh c<+rh dherksa ,oa i;kZoj.k ij nq"çHkkoksa ds 

pyrs iou ÅtkZ ds vuqç;ksx esa yksxksa dh :fp fujUrj c<+ jgh 

gSA fo'o ÅtkZ ifj"kn~ (World Energy Council) dh Hkfo";ok.kh 

ds vuqlkj 2020 rd iou ÅtkZ ls feyus okyh fo|qr dk 

vkadM+k 200,000 MW rd gks tk;sxkA

orZeku le; esa iou ÅtkZ dk mi;ksx fo|qr mRiknu ds 

{ks= esa gks jgk gSA iou pfDd;ksa dh rjg cuh iou VckZbuksa dks 

,d Åaps Vkoj ij LFkkfir fd;k tkrk gSA bu VckZbuksa ds ?kw.kZu 

ls tujsVj pyrs gSa ftlls fo|qr dk mRiknu gksrk gSA bl 

çdkj iou VckZbu iou ÅtkZ dks ;kaf=d ÅtkZ esa ifjofrZr 

djrh gS ftldk mi;ksx djrs gq, fo|qr dk mRiknu gksrk gSA

vk/kqfud VckZbuksa esa flQZ nks ;k rhu çksisyj (Propeller) 

CysMksa dk mi;ksx fd;k tkrk gSA rhu CysMksa okys çksisyjksa dks 

ojh;rk nh tkrh gS D;ksafd ;s vklkuh ls larqfyr gks tkrs gSa rFkk 

iwjh {kerk ls fLiu djrs gSaA

iou QkeksZa (Wind farms) ls o`gn iSekus ij fo|qr dk 

mRiknu fd;k tkrk gSA MsuekdZ] xzsV fczVsu] uhnjyS.M bR;kfn 

ns'kksa esa iou QkeZ LFkkfir fd;s x;s gSaA fo'o esa iou 'kfDr ds 

{ks= esa teZuh lcls vxz.kh gSA

Hkkjr esa iou ÅtkZ ds {ks= esa rfeyukMq ,oa xqtjkr vxz.kh 

jkT; gSA Hkkjr fo'o esa iou ÅtkZ dk ikapok lcls cM+k 

mRiknd ns'k gSA vka/kz çns'k esa Hkh iou ls vf/kdka'k ÅtkZ 

mRikfnr dh tkrh gSA iou ls ÅtkZ mRikfnr djus okys vU; 

çeq[k jkT; fuEufyf[kr gSa & dukZVd] dsjy] e/;çns'k] 

egkjk"Vª ,oa jktLFkkuA

Hkkjr gsoh bysDVªhdYl fyfeVsM (BHEL) ds lg;ksx ls 

jktLFkku çkar dh çFke iou fo|qr ifj;kstuk tSlyesj ds ikl 

vejlkxj esa LFkkfir dh x;h gSA

i;kZoj.k dh n`f"V ls ykHknk;d inkFkksZa dk vadu 

miHkksäkvksa dks lgh [kjhn djus esa lgk;d gksrk gSA i;kZoj.kh; 

i;kZoj.kvadu (Ecolabelling)
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vkaduksa dk ç;ksx blfy, Hkh fd;k tkrk gS fd tkuh igpkuh 

fdlh Hkh oLrq dks çkIr djus dk ek/;e D;k FkkA inkFkksZa ds 

vadu dEifu;ksa dks Hkh vPNh xq.koÙkk ds inkFkZ fodflr djus esa 

lgk;rk djrk gSA ydM+h ds inkFkksZa ij vadu ;g n'kkZrk gS fd 

bu o`{kksa dks mxkuk nh?kksZi;ksxh ou çcU/ku fl)kUrksa dh nsu FkhA

i;kZoj.kvadu ds mís'; fuEukuqlkj gS&

(i) vuohuhdj.kh; lalk/ku tSls isVªksy] Mhty] xSl vkfn ds 

laj{k.k dks çksRlkgu nsukA

(ii) nh?kksZi;ksxh fodkl dks /;ku esa j[krs gq, Hkfo"; dh ih<+h 

ds fy, uohuhdj.kh; lalk/kuksa ds dq'ky çcU/ku dks 

çksRlkgu nsukA

(iii) fofHkUu çdkj ds çnw"k.k dkjdksa ¼çnw"kdksa½ tSls jlk;uksa] 

/kkrqvksa vkfn ds lgh çcU/ku dks çksRlkgu nsukA

(iv) tSo fofo/krk esa fofHkUu çtkfr;ksa dh i;kZoj.kh; fofoèkrk 

ds laj{k.k dks c<+kok nsukA

(v) i;kZoj.k O;oLFkk ,oa i;kZoj.k laj{k.k çksRlkfgr djukA

(vi) miHkksäkvksa dks i;kZoj.k lEcU/kh eqíksa ls voxr djkukA

i;kZoj.k ds çfr c<+rh gqbZ tkx:drk ds QyLo:i vusd 

ns'kksa esa bdksyscfyax dh çfØ;k dks viukus yxs gSaA Hkkjr esa Hkh 

bl çfØ;k dks dsUæh; çnw"k.k fu;a=.k cksMZ ds ekè;e ls çekf.kr 

dj viuk;k tk jgk gSA Hkkjr ljdkj dh i;kZoj.kh;vadu dh 

;kstuk i;kZoj.k ds çfr eS=hiw.kZ fuekZ.k çfØ;kvksa dk leFkZu 

djrh gSA inkFkksZa dks bdksyscy çnku djus ds ekin.Mksa ls 

vf/kd lkQlqFkjh fuekZ.k çfØ;kvksa ij tksj fn;k tk jgk gSA 

gkykafd ;g ;kstuk vHkh ?kjsyw Lrj ij dqN miHkksäkvksa rd gh 

lhfer gSA buesa i;kZoj.kh; ekin.Mksa ds Hkkjrh; Lrj ds vuq:i 

dqN vis{kk,a 'kkfey gSA bl yscy dks bdks&ekdZ (Eco-Mark) 

dk uke fn;k x;k gSA

^bdks&yscy* dsUæh; çnw"k.k fu;a=.k cksMZ (Central 

Pollution Control Board) }kjk çekf.kr gS] ftldk çrhd 

fpUg ,d ̂ ^feêh dk ?kM+k** gSA ;g bl ckr dk lwpd gS fd ;g 

inkFkZ i;kZoj.k eS=hd (Eco Friendly) gSA ;g feêh ls mRiUu 

gksrk gS vkSj feêh esa fey tk;sxkA blds }kjk i;kZoj.k ij dksbZ 

Hkh gkfudkjd çHkko ugha iM+sxkA

bdks ekdZ ladYiuk ds vk/kkj ij dqN ,sls inkFkksZa ds fy, 

i;kZoj.kvadu ds mís'; 

(Objectives of Ecolabelling)

Hkkjr esa i;kZoj.kvadu (Ecolabelling in India)

vf/klwpuk tkjh dh xbZ gS tSls & diM+s /kksus okys o ugkus okys 

lkcqu] dkxt] ykW.Mªh lkcqu vkfnA

Hkfo"; esa bl ladYiuk ds vksj foLrkj dh laHkkouk gS rkfd 

yksxksa esa i;kZoj.k dh çfr tkx:drk gks rFkk nh?kksZi;ksxh 

fodkl dh /kkj.kk lqn`<+ gksA

c<+rs gq, vkS|ksxhdj.k o oS'ohdj.k ds QyLo:i 

i;kZoj.k çnw"k.k tSlh vusd gkfudkjd leL;kvksa dk çknqHkkZo 

gqvkA lekt çkÑfrd lalk/kuksa ds {kj.k ,oa i;kZoj.k ds laj{k.k 

lacaèkh eqíksa ds çfr tkx:d gks pqdk gSA vusd vkS|ksfxd 

laLFkkuksa us gfjr çkS|ksfxdh dk ç;ksx çkjaHk dj fn;k gSA bu 

m|ksxksa us i;kZoj.k ds çfr laosnu'khy gjs inkFkksZa dks çnku 

djus ds fy, bl rduhd dks ç;ksx ys jgs gSaA os ,slh fofèk;ksa dh 

[kkst dj jgs gSa ftudk okrkoj.k ij de ls de nq"çHkko gksA 

m|ksxksa }kjk ,slh fof/k;ksa dk ç;ksx Hkh fd;k tk jgk gS tks 

çnw"k.k de ls mRiUu djs rFkk mudh i;kZoj.k ds çfr 

ftEesnkjh iwjh gks ldsA

thou pØ (Life cycle) dk vFkZ gksrk gS tUe ls e`R;q rd 

(Birth to Death)A thou pØ leh{kk (Life cycle assessment) 

dk vFkZ fdlh Hkh inkFkZ dk lEiw.kZ thou pØ dks le>us ds 

ç;kl ls gSA ;g vkS|ksfxd fuekZ.k dh O;oLFkkvksa dh leh{kk ls 

lacaf/kr gSA

fdlh Hkh inkFkZ ds thou pØ dk laca/k mlds lHkh pj.kksa 

dks lexz :i ls ns[kuk tSls lkexzh dk fudkyuk] inkFkksZa dk 

ifjogu] mudk mRiknu esa ç;ksx ,oa 'ks"k cps gq, inkFkZ dk 

fuLrkj.k vkfnA thou vkorZu dk vFkZ fdlh Hkh inkFkZ ds 

thoudky dh çeq[k xfrfof/k;ksa ls gS] ftlesa dPpk eky 

,df=r djus ls çkjaHk dj] mlds fuekZ.k] mi;ksx] mRiknu ls 

ysdj mlds vafre fuiVku rd 'kkfey gSA thou vkorZu ds 

çeq[k pj.k fuEu çdkj gS&

thou pØ leh{kk (LCA) ,d O;ofLFkr fof/k }kjk dh 

tkrh gS&

(i) y{; & mRikn ds fuekZ.k dh çfØ;k dks ifjHkkf"kr djuk o 

mldh O;k[;k djukA

(ii) lwph dk fo'ys"k.k & blesa fuekZ.k çfØ;k esa dke vkus 

okyh ÅtkZ] ty] ç;ksx esa ykbZ x;h lkexzh ,oa i;kZoj.k esa 

NksM+s x;s ok;q rRo] Bksl vif'k"Vksa dk fuiVku] ty esa 

NksM+s x;s vif'k"Vksa dh igpku ,oa xq.koÙkk dh tkap 

thou pØ leh{kk (Life Cycle Assessment)
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djukA 

(iii) çHkkoksa dh leh{kk & lwph dk fo'ys"k.k dj igpku fd;s 

x, ÅtkZ ds i;kZoj.kh; o ekuoh; çHkkoksa dh leh{kk] ty 

o vU; lkexzh ds mi;ksx dh leh{kk djukA

(iv) mi;qä ekud fu/kkZj.k & lwph dk fo'ys"k.k o çHkkoksa dh 

leh{kk ds fu"d"kksZa dk lgh inkFkZ ;k lsok dk p;u djus 

ds fy, ewY;kaduA

1- blds }kjk ok;q] Hkwfe vkfn ds lanHkZ esa thou pØ ds gj 

pj.k dh leh{kk dh tk ldrh gSA

2- blds }kjk HkkSfrd miHkksx ds ekuoh; ,oa i;kZoj.kh; 

çHkkoksa dh leh{kk Hkh dh tk ldrh gSA

3- ;g i;kZoj.kfonksa dks mu inkFkksZa ;k çfØ;kvksa dk p;u 

djus ds fy, çsfjr djrs gSa tks i;kZoj.k ds fy, vR;Ur 

ykHknk;d gksA

4- thou pØ leh{kk ds vkadM+ksa }kjk ,d ek/;e ls nwljs 

ek/;e rd gq, i;kZoj.kh; çHkkoksa ds LFkkukUrj.k dh 

igpku djrs gSaA tSls ok;q esa mifLFkr /kkrq çnw"kdksa dk 

fuiVku] jklk;fud mipkj }kjk ok;q çnw"kdksa dk 

lekiuA

xzhu csYV ,d Hkwfe laj{k.k dh mi;ksxh uhfr gS ftlesa 

'kgjh {ks=ksa ds vklikl cM+s iSekus ij iM+h gqbZ vfodflr Hkwfe] 

Ñf"k Hkwfe ,oa taxyh {ks=ksa dks cuk;s j[kus ds fy, vR;Ur 

vko';d gSA

la{ksi esa xzhu csYV fuf'pr {ks= ds pkjksa vksj ,d vn`'; 

thou pØ leh{kk ds ykHk (Advantage of LCA)

xzhu csYV
(Green Belt)

js[kk gS tks ,d lhek rd {ks= ds fodkl dks jksdus vkSj oU; 

thoksa ds LFkkfir djus ds fy, vuqefr çnku djrk gSA xzhu 

csYV {ks= os ;kstukc) LFkkfir fd;s gq, {ks= gksrs gSa tgk¡ ij 

dksbZ Hkh fodkl xfrfof/k tSls QSDVªh] edku ,oa cka/k dk fuekZ.k 

ugha fd;k tkrk gSA ;s {ks= o`{k ,oa ikniksa dks mxkus ds fy, gh 

ç;ksx esa fy;k tkrk gSA bu {ks=ksa ds vklikl ds {ks=ksa esa gksus 

okyh fdlh Hkh fodkl dh xfrfof/k ds fy, dqN fuf'pr fu;e 

,oa dkuwu cuk;s tkrs gSaA

1- bldk fuekZ.k çkÑfrd o v)Z çkÑfrd okrkoj.k dh j{kk 

djus ds fy, fd;k tkrk gSA

2- iM+kSlh 'kgjksa ds ,d nwljs esa foy; jksdus ds fy, bLrseky 

fd;k tkrk gSA

3- cM+s fufeZr {ks=ksa ds vçfrcaf/kr QSyko dh tkap djus ds 

fy, mi;ksx ysrs gSaA

4- 'kgjh {ks=ksa ds Hkhrj gok dh xq.koÙkk esa lq/kkj esa mi;ksxh 

gSA

5- xzkeh.k {ks=ksa dh vfrØe.k ls j{kk djus ds fy, Hkh 

mi;ksxh gSA

6- ,sfrgkfld 'kgjksa ds fo'ks"k pfj= dks cuk;s j[kus ds fy, 

,oa 'kgjh mRFkku esa lgk;rk djus ds fy, vko';d gSA

7- ifjR;Dr ,oa vU; 'kgjh Hkwfe ds iqupØZ.k dks c<+kok nsdj 

lg;ksx çnku djrk gSA

8- blds fuekZ.k ls miuxjh; o xzkeh.k leqnk; ds foLrkj ds 

vf}rh; pfj= dh j{kk gksrh gSA

xzhu csYV uhfr ds mís'; 
(Objectives of Green Belt Policy)
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xzhu csYV ds ykHk (Advantage of Green Belt)

1- xzhu csYV }kjk gok dh xq.koÙkk esa lq/kkj fd;k tkrk gSA

2- blds }kjk taxyh ikS/kksa ,oa tkuojksa ds laj{k.k ds fy, 

vuqefr çnku djrk gSA

3- xzkeh.k leqnk; ds vf}rh; pfj= dh j{kk djrk gSA

4- ;g 'kgjh QSyko dks jksdus esa enn djrk gSA

5- ;g 'kgj dh lhek ds Hkhrj tehu ds csgrj mi;ksx dks 
c<+kok nsrk gSA

6- ;g 'kq) gok Hkh çnku djrk gSA
fons'kksa esa xzhu csYV ladYiuk vR;Ur çpfyr gSA gkykafd 

bldk mís'; ,d {ks= ls nwljs {ks= rd fHkUu&fHkUu gksrk gSA 
ysfdu xzhu csYV uhfr dk eq[; mís'; çkÑfrd okrkoj.k dh 
j{kk djuk gSA xzhu csYV }kjk çnw"k.k dks fu;af=r fd;k tkrk 
gSA blds }kjk {ks= dh ok;q xq.koÙkk esa lq/kkj fd;k tkrk gSA 
xzhu csYV ds fodkl ls fdlh Hkh {ks= dh i;kZoj.kh; 
ifjfLFkfr;ksa dks csgrj cuk;k tk ldrk gSA blds }kjk ml {ks= 
dh ikfjfLFkfrdh; LokLF; dk çca/ku fd;k tk ldrk gSA

gekjs ns'k esa 'kgjh] Ñf"k ,oa vkS|ksfxd xfrfof/k;ksa esa o`f) 
gksus ls ok;q] /ofu çnw"k.k vkfn ds }kjk LokLF; dks uqdlku 
igqap jgk gS rFkk çkÑfrd lalk/kuksa ij vuko';d Hkkj c<+ jgk 
gSA blhfy, xzhu csYV dk fodkl djuk furkar vko';d gSA

vU; ns'kksa ds ctk; Hkkjr esa xzhu csYV fu;eu dkuwu ugha 
gSA ysfdu vU; i;kZoj.kh; dkuwuksa ds vk/kkj ij gekjs ns'k esa Hkh 
dqN xzhu csYV {ks= gSa tgk¡ ij vkoklh; ,oa vkS|ksfxd 
ifj;kstukvksa ds LFkkiuk dh vuqefr ugha gSA Hkkjr ds ou ,oa 
i;kZoj.k ea=ky; us blh çdkj dqN dne mBk;s gSa ftlesa 
fodkl ifj;kstukvkas ds lkFk i;kZoj.k laj{k.k ds eqíksa dks Hkh 
/;ku j[kk x;k gSA 1994 esa fodkl ifj;kstukvksa ds lkFk 
i;kZoj.k çHkko vkadyu Hkh ykxw fd;k x;k ftls 2006 esa iqu% 
la'kks/ku fd;k x;kA i;kZoj.k çHkko vkadyu ds rgr fdlh Hkh 
'kgjh cLrh] m|ksx] Hkou vkfn ds fuekZ.k ds lkFk ikfjfLFkfrd 
lUrqyu cuk;s j[kus ds fy, fu;eksa dk ikyu djuk vko';d 
dj fn;k x;k gSA tSls fdlh Hkh m|ksx dks yxkus ds igys fuEu 
ifjfLFkfr;ksa dks /;ku esa j[kuk vko';d gS &

1- fdlh Hkh ou Hkwfe ;k Ñf"k Hkwfe dks m|ksx {ks= esa ifjofrZr 

ugha fd;k tk;sxkA

2- çR;sd m|ksx vius ikl ds {ks= esa xzhu csYV dk fuekZ.k 

djsxkA

3- ifj;kstuk ds fy, ç;qDr Hkwfe ij vif'k"V ty mipkj 

dh O;oLFkk djsxkA

4- mipkfjr ty dk mi;ksx xzhu csYV ds fuekZ.k esa djsxkA

5- nks ikl&ikl fLFkr m|ksxksa ds e/; yxHkx ,d fdeh- {ks= 

xzhu csYV gksuk vko';d gksxkA

6- Bksl vif'k"V ds laxzg.k] fuLrkj.k ,oa iqu% ç;ksx dh 

O;oLFkk Hkh djuh gksxhA

7- lM+d ds lgkjs o`{kkjksi.k djuk Hkh vfuok;Z jgsxkA

og vFkZO;oLFkk ftldk mís'; i;kZoj.kh; [krjksa rFkk 

i;kZoj.k dks gkfu igqapk;s fcuk lrr~ fodkl dks çksRlkfgr  

djuk gfjr vFkZO;oLFkk dgykrh gSA ;g jktuSfrd :i ls 

dsfUær ç;kl gSA ;g vFkZO;oLFkk jk"Vªh; ,oa oSf'od 

vko';drkvksa dks le> dj fufeZr dh xbZ ,slh O;oLFkk dh vksj 

vuqØe.k gS tgk¡ dkcZu mRltZu de gks] lalk/ku{ke gks ,oa 

lkekftd :i ls lekos'kh gksA

lkekU; vFkZO;oLFkk dh rqyuk esa gfjr vFkZO;oLFkk 

çkÑfrd iwath ,oa ikfjfLFkfrdh lsokvksa dk ewY; Lohdkj djrh 

gSA ;g ,d ykxr ys[kkadu Hkh dgh tk ldrh gS tks 

ikfjfLFkfrdh ra= dks uqdlku igqapkus okys dkjdksa ds ewY;ksa dks 

lekt ij çR;kjksfir djus dh ckr djrk gSA

gfjr vFkZO;oLFkk fuEu N% eq[; Hkkxksa ij vk/kkfjr gS&

1- uohdj.kh; ÅtkZ

2- gfjr Hkou

3- lrr~ ;krk;kr

4- ty çcU/ku

5- vif'k"V çcU/ku

6- Hkwfe çcU/ku

gfjr vFkZO;oLFkk esa vkfFkZd o`f) ,oa i;kZoj.kh; 

vko';drk,a ijLij ,d lkFk feydj lkekftd fodkl dks 

c<+kok nsrh gSA

2012 esa vUrjkZ"Vªh; okf.kT; d{k (ICC) us gfjr 

vFkZO;oLFkk ij jksMesi çdkf'kr fd;k Fkk ftlesa fo'oHkj ds 

fofHkUu tkudkjksa dh gfjr vFkZO;oLFkk ij jk; tkuh x;hA 

blesa oSf'od pqukSfr;ksa ds gy esa O;kikj dh vko';d Hkwfedk dks 

Li"V fd;k x;kA blesa gfjr vFkZO;oLFkk dh o`f) ds fy, fuEu 

10 ifjfLFkfr;ksa ij O;kikj ,oa vUrj vkS|ksfxd laLFkkuksa ds 

la;qDr vfHk;ku dh vko';drk crkbZ xbZA

1- [kqys ,oa çfrLi/kkZ cktkj

gfjr vFkZO;oLFkk
(Green Economy)
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2- esfVªd] ys[kkadu ,oa fjiksfVZax

3- foÙk ,oa fuos'k

4- thou pØ leh{kk

5- lalk/ku n{krk ,oa vi;qXeu

6- jkstxkj

7- f'k{kk ,oa ;ksX;rk

8- 'kklu ,oa Hkkxhnkjh

9- lefUor uhfr ,oa fu.kZ; djuk

10- tu psruk

gfjr vFkZO;oLFkk gfjr ÅtkZ mRiknu ij vk/kkfjr gS 

ftlesa thok'eh; bZa/ku ds LFkku ij uohudj.kh; ÅtkZ lzksrksa ds 

ç;ksx ij cy fn;k tk jgk gSA lkFk&lkFk esa ÅtkZ ds laj{k.k 

,oa ÅtkZ ds n{krkiw.kZ ç;ksx ij Hkh cy fn;k tk jgk gSA

gfjr vFkZO;oLFkk gsrq ljdkjksa dks ,sls laLFkkuksa dks vuqnku 

nsus dh vko';drk gS rkfd os gfjr mRikn ,oa lsokvksa ds fy, 

viuk fuos'k dj ldsA 

bls gfjr fuekZ.k ;k lrr~ Hkou ds uke ls Hkh tkuk tkrk 
gSA blesa Hkou ds fuekZ.k esa i;kZoj.kh; vko';drkvksa ,oa 
lalk/ku n{krk dks /;ku esa j[kk tkrk gSA blesa Hkou dk [kkdk] 
fuekZ.k] j[kj[kko] iqu:)kj fØ;kdyki ,oa fo/oal vkfn lHkh 
ckrksa dks /;ku esa j[kk tkrk gSA

nwljs 'kCnksa esa gfjr Hkou dk [kkds esa Hkou fuekZ.k ,oa 
lrr~ i;kZoj.k ds e/; ,d lUrqyu LFkkfir fd;k tkrk gSA 
blds fy, Hkou fuekZ.k esa lafyIr uD'kk cukus okyh Vhe] 
vkfdZVsDV] bathfu;j ,oa edku ekfyd ds e/; fudV lEcUèk o 
lg;ksx dh vko';drk jgrh gSA gfjr Hkou fuekZ.k esa çkphu 
dkyhu Hkou uD'kk ftlesa vkfFkZdh] mi;ksx] lqfo/kkvksa ,oa 
vkjke vkfn dk /;ku j[kk tkrk gSA

vesfjdk dh gfjr Hkou dkSafly gfjr Hkouksa dh tkap dj 
mudh i;kZoj.k ds vuq:i jsfVax djrh gSA orZeku esa fo'o gfjr 
Hkou dkSafly gfjr Hkouksa ds muesa fuokl djus okyksa ds LokLF; 
,oa mi;ksfxrk ij vuqla/kku dj jgh gS rFkk oYMZ cSad dh 
lgk;rk ls gfjr Hkouksa ds fuekZ.k dks çsfjr dj jgh gSA

gfjr Hkou fuekZ.k dk eq[; mís'; ,sls Hkouksa dk fuekZ.k 
djuk gS tks fd bdks&Ýs.Myh gks rFkk ekuo ds LokLF; ij 
vPNk çHkko MkysA ;g Hkou ÅtkZ] ty ,oa vU; lalk/kuksa ds 
mi;ksx esa n{k gks rkfd çkÑfrd i;kZoj.k cuk jgsA bldk 
mís'; ;g Hkh gS fd blesa jgus okys fuoklh vif'k"V dk 
mRiknu de ls de djsa rkfd i;kZoj.k gzkl ls cpk tk ldsA

gfjr Hkou (Green Buildings)

gfjr Hkouksa ds y{; (Goals of Green Buildings)

xzhu cSafdax
  (Green Banking)

1- lrr~ fodkl dh vo/kkj.kk ds y{; rd igqapukA

2- blds fuekZ.k ,oa j[kj[kko esa ç;qDr gksus okyh lkexzh 
i;kZoj.k fe= gksA

3- blesa ÅtkZ ds cpko ds fy, lkSyj ÅtkZ lzksrksa lfØ;] 
fuf"Ø; ,oa QksVksokWfYVd midj.kksa dk mi;ksx fd;k 
tk,A

4- Hkou dh Nrksa ij o`{kksa ,oa ikS/kksa dk jksi.k dj gjh Nrksa 
(Green roofs) ,oa o"kkZ ckx (Rain gardens) dk fuekZ.k 
fd;k tk,A

5- o"kkZ ty dks laxzfgr djus gsrq ç;kl fd;s tk, rkfd os 
cgdj u"V u gks ik;sA

gfjr Hkouksa ds fuekZ.k dh rduhd eas le; ds lkFk&lkFk 
,d {ks= ls nwljs {ks= rd lq/kkj gksrk tk jgk gS ysfdu bldk 
eq[; mís'; ,sls Hkouksa dk fuekZ.k djuk rks ÅtkZ] ty ,oa 
inkFkksZa ds ç;ksx dh n{krk gksA tks i;kZoj.k dh xq.koÙkk esa o`f) 
djs] de ls de vif'k"Vksa dk mRiknu djsaA

    

vkS|ksxhdj.k ,oa oS'ohdj.k ds orZeku ;qx esa ekuo thou 
ds fy, vkjke vkSj foykflrk dh vusd ifjfLFkfr;k¡ cuh gSa 
ysfdu blesa 'kkfey xfrfof/k;ksa ls i;kZoj.k dk cgqr {kj.k gqvk 
gSA fo'o vFkZO;oLFkk esa dkjksckj ds fy, vusd i;kZoj.kh; 
leL;kvksa ,oa mlls lEcfU/kr çHkkoksa ls fuiVus ds fy, cM+h 
pqukSrh dk lkeuk djuk iM+ jgk gSA

Hkkjrh; vFkZO;oLFkk Hkh ,d mHkjrh gqbZ vFkZO;oLFkk gS rFkk 
i;kZoj.kh; ladVksa ls fuiVus dh j.kuhfr cukus dh çfØ;k esa 
uohu n`f"Vdks.k ds vuqlkj Hkkjr esa gfjr cSadksa ds fodkl dh 
,d fo'kky {kerk gSA foÙkh; {ks= vkSj fo'ks"k :i ls cSad 
i;kZoj.kh; fLFkjrk dks c<+kok nsus esa ,d egRoiw.kZ Hkwfedk fuHkk 
ldrs gSaA gjh cSafdax dks blhfy, i;kZoj.k ds vuqdwy cSafdax] 
uSfrd cSafdax ;k LFkk;h cSafdax ds :i easa Hkh ifjHkkf"kr fd;k x;k 
gSA

O;kid ifjis{; esa ;g i;kZoj.k ds vuqdwy cSafdax çFkkvksa esa 
ls gS tks vius xzkgdkas dks c<+kok nsus ds cSafdax xfrfof/k;ksa ds 
ek/;e ls dkcZu mRltZu de djus ds fy, gSA

Hkkjr esa LVsV cSad vkWQ bf.M;k ,oa vkbZlhvkbZlhvkbZ xzhu 
cSad ds {ks= esa dk;Z dj jgk gSA cSad ns'k dh vFkZO;oLFkk ,oa lrr~ 
fodkl ds {ks= esa egRoiw.kZ Hkwfedk fuHkkrk gSA fofHkUu 
ifj;kstukvksa ,oa m|ksxksa dks foÙk lEcU/kh O;oLFkk cSadksa }kjk dh 
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tkrh gS tks i;kZoj.k ij _.kkRed çHkko Mkyrs gSaA ysfdu vxj 
cSad bu m|ksxksa dh ifj;kstukvkas dks i;kZoj.k ekudksa dks /;ku 
esa j[kdj foÙk _.k çnku djs rks i;kZoj.k o lekt dks uqdlku 
ls cpk;k tk ldrk gSA

blh vFkZO;oLFkk dks /;ku esa j[krs gq, cSad vc ,slh 
ifj;kstukvksa dks foÙkh; lgk;rk çnku dj jgs gSa tks lrr~ 
fodkl ls lEcU/k j[krs gks] uohudj.kh; çkÑfrd lzksrksa dk 
ç;ksx dj jgs gks] fuEure vif'k"V mRiknu djus okys] çnw"k.k 
jks/kh] ekuo LokLF; dh lqj{kk ,oa lekt dh csgrjh ds fy, gksA

blh çdkj vxj ljdkj ,sls dkuwu dk fuekZ.k dj cSadksa 
dks i;kZoj.k lEcU/kh fu;eksa dks ikyu dj miHkksDrkvksa rd 
bldh tkudkjh igqapk, rks i;kZoj.k ds gzkl ls cpk tk ldrk 
gSA

xzhu cSafdax ,d lkekU; cSad gS tks çkÑfrd lalk/kuksa ,oa 
i;kZoj.k laj{k.k ds mís';ksa ls ifjiw.kZ gSA ;g lkekftd ,oa 
i;kZoj.kh; dkjdksa dks /;ku esa j[kdj cuk;k x;k cSad gSA ;g 
,d uSfrd ,oa LFkk;h cSad gS tks çkÑfrd lalk/kuksa] vkoklksa ,oa 
i;kZoj.k ds laj{k.k ds fy, dk;Z djrk gSA

xzhu cSafdax esa ftruk laHko gks mruk dkxt ds dke ls 
cpk tkrk gSA ;g vkWuykbu ,oa bysDVªkWfud ysunsu ij Hkjkslk 
djrs gSaA de dkxth dkjZokbZ dk vFkZ isM+ksa ds de dkVus ls gS 
vFkkZr~ ouksUewyu esa dVkSrh dj i;kZoj.k dh j{kk djuk gSA blesa 
gjh ØsfMV dkMZ o gfjr _.k feyrk gSA

gfjr cSafdax }kjk O;kikjh yksxksa esa i;kZoj.k ,oa lkekftd 
ftEesnkjh dk vglkl mRiUu fd;k tkrk gS rkfd os i;kZoj.k ds 
vuqdwy] O;kikj O;ogkj djsaA xzhu cSafdax m/kkj ds fy, 
i;kZoj.kh; ekudksa dks viukrk gS rFkk ykxw Hkh djrk gSA ;g 
okLro esa ,d lfØ; fopkj/kkjk gS tks gekjh Hkkoh ih<+h dks 
i;kZoj.k ds vuqdwy O;kikj çFkkvksa dks ykxw djus esa lgk;rk 
djrh gSA

Hkkjrh; fjtoZ cSad ds vuqlkj gjs cSafdax i;kZoj.k ij iM+us 
okys udkjkRed çHkko de djus ,oa vkarfjd cSad çfØ;kvksa] 
HkkSfrd cqfu;knh <kaps ,oa lwpuk çkS|ksfxdh dks i;kZoj.k ds çfr 
çHkkoh cukus ds fy, gSA

1- ;s ÅtkZ laj{k.k ,oa i;kZoj.k lqj{kk dks c<+kok nsrh gSA

2- ;s miHkksDrkvksa dks dkxt ds ç;ksx dks de dj 

xzhu cSafdax ladYiuk
(Concept of Green Banking)

xzhu cSafdax ds ykHk  

(Benefits of Green Banking)

bysDVªkWfud ysunsu tSls ,Vh,e dk ç;ksx] eksckbZy cSafdax] 
bUVjusV cSafdax vkfn dks c<+kok nsrh gSA

3- bysDVªkWfud ysunsu ls xzkgdksa ,oa cSad nksuksa dks vklkuh Hkh 
jgrh gSA de dkxt ds ç;ksx ds dkj.k o`{kksa dh dVkbZ Hkh 
de gksrh gS tks vçR;{k :i ls i;kZoj.k dh j{kk djrh gSA

4- blls cSad dks çfrLi/kkZ djus] ØsfMV fjLd de djus] 
fjLd çcU/ku ,oa miHkksDrk dks Hkh ysunsu esa dher de 
yxrh gSA

Hkkjr esa xzhu cSafdax dk Hkfo"; cgqr mTtoy gSA Hkkjr esa 
vusd gfjr mRikn o lsok,a Hkfo"; esa miyC/k gksxkA blds }kjk 
Hkfo"; esa çnw"k.k QSykus okys m|ksxksa ij yxke yx ldsxhA 
gfjr mRÑ"V vokMZ] gfjr jsfVax ,tsUlh] gfjr fuos'k Q.M] 
gfjr chek ;kstuk] gfjr ys[kkadu tSls vusd fØ;kdyki 
Hkfo"; esa miyC/k gksaxsA cSad Hkfo"; esa vkfFkZd lq/kkj ds {ks= esa 
,d IysVQkeZ ds :i esa dke djsaxs tks foÙk ,oa fuos'k uhfr;ksa ds 
fy, vusd volj miyC/k djk ldsaxs rFkk blls fuEu dkcZu 
vFkZO;oLFkk (Low carbon economy ) dk ekxZ ç'kLr gks 
ldsxkA

bl çdkj xzhu cSafdax vkus okys le; esa i;kZoj.k laj{k.k 
ds {ks= esa ,d egRoiw.kZ dne ds :i esa LFkkfir gksxhA

LoPN fodkl ç.kkyh (CDM) dk o.kZu D;ksVks çksVksdkWy 
ds vuqPNsn 12 esa ifjHkkf"kr fd;k x;k gSA bl vuqPNsn esa ns'kksa 
dks xzhu gkml xSlksa ds mRltZu dks ?kVkus ;k lhek esa j[kus dk 
çko/kku fd;k x;k gSA

LoPN fodkl ç.kkyh fodkl'khy ns'kksa esa CO  mRltZu esa 2

deh djus dh çfrc)rk dks r; djrh gSA LoPN fodkl ç.kkyh 
dks ,d buksosVj ds :i esa ns[kk tkrk gSA ;g igyh viuh rjg 
dh oSf'od i;kZoj.k fuos'k vkSj ØsfMV ;kstuk gSA ;g 
ekudhÑr mRltZu vkWQlsV miyC/k djkus dh lh bZ vkj gSA 
mnkgj.kkFkZ ,d xzkeh.k fo|qohdj.k ifj;kstuk esa vf/kd lkSj 
iSuyksa ;k dq'ky ÅtkZ ckW;yj dh LFkkiuk dj LoPN fodkl 
ç.kkyh ifj;kstuk xfrfof/k esa 'kkfey gks ldrk gSA

lh Mh ,e ra= lrr~ fodkl vkSj mRltZu esa dVkSrh dks 
mÙksftr djrk gSA ;g vkS|ksfxd ns'kksa dks mRltZu esa deh ds 
lhek y{; dks iwjk djus esa dqN yphykiu ns jgh gSA lh Mh ,e 
;w ,u ,Q lh lh lh vuqdwyu dks"k gS tks D;ksVks çksVksdkWy ds 
ikVhZ ns'kksa dks fo'ks"k :i ls tyok;q ifjorZu ds çfrdwy çHkko 

xzhu cSafdax dk Hkfo"; (Future of Green 
Banking)

LoPN fodkl ç.kkyh
(Clean Development Mechanism)
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dks detksj djus ds fy, ç;Ru'khy gSA

lh Mh ,e ra= ds rgr~ fodkl'khy ns'kksa dks dkcZu 
mRltZu dVkSrh (CER) ØsfMV dekus dh ifj;kstuk,a LohÑr 
dh tkrh gSA ,d ØsfMV dk eku ,d Vu CO  ds cjkcj gksrk gSA 2

çR;sd lh bZ vkj dks [kjhnk ,oa cspk tk ldrk gSA budk 
mi;ksx vkS|ksfxd ns'kksa }kjk D;ksVks çksVksdkWy ds rgr~ mRltZu 
esa deh ds y{;ksa dks iwjk djus ds fy, dke esa fy;k tkrk gSA

;w ,u ,Q lh lh lh vuqdwyu Q.M dk eq[; vk; dk 
lzksr lh Mh ,e ifj;kstuk,a gSaA bu ifj;kstukvksa ds lkoZtfud 
iathdj.k o tkjh djus dh çfØ;k ,d dBksj ek/;e ls gksrh gSA 
budk vuqeksnu euksuhr jk"Vªh; vf/kdkfj;ksa }kjk fd;k tkrk 
gSA ;g lc dk;Z lh Mh ,e dk;Zdkjh cksMZ dh ns[kjs[k esa gksrk 
gSA

I. ifj;kstuk fodkl çkoLFkk

II. ifj;kstuk fØ;kUo;u çkoLFkk

lh Mh ,e dk;Zdkjh cksMZ] ukfer jk"Vªh; vf/kdkjh ,oa 
ukfer ifjpkyu laLFkk bu ifj;kstukvksa dk fu;a=.k djrh gSA 
2006 esa bldh 'kq:vkr ds i'pkr~ yxHkx 1650 ifj;kstuk,a 
LohÑr dh xbZ ,oa D;ksVks çksVksdkWy dh igyh çfrc)rk vofèk 
2008&2012 esa 2-9 vjc Vu CO ds cjkcj lh bZ vkj ds 2 

mRiknu dk vuqeku gSA

1- xzhu gkml xSlksa ds oSf'od mRltZu esa dehA

2- xzhu gkml xSlksa ds vykok vU; çnw"kdksa dh deh ds 
ekè;e ls vfrfjDr ykHkA

3- dkcZu fuos'k ds fy, cktkj [kksyukA

lh Mh ,e ifj;kstukvksa dh LohÑfr 
(Sanctioning of CDM Project)

lh Mh ,e ifj;kstukvksa ls ykHk

4- lrr~ fodkl ij /;ku nsukA

5- tyok;q ifjorZu 'keu dh ykxr esa dehA

blh çdkj lh Mh ,e ifj;kstukvksa ls ;g vk'kk gS fd 
fodkl'khy ns'kksa esa lrr~ iks"k.kh; fodkl esa ;ksxnku djsaxs vkSj 
vfrfjDr dkcZu mRltZu cpr Hkh mRiUu djsaxsA   

  
1- gfjr çkS|ksfxdh vf/kd lQkbZ dh çkS|ksfxdh ds uke ls 

Hkh tkuh tkrh gSA ,slh rduhd ls dPph lkexzh dk 
dq'kyrkiwoZd ç;ksx djrs gSa rFkk dwM+k djdV dh ek=k esa 
deh ykrs gSaA

2- vif'k"V os inkFkZ gSa ftUgsa orZeku Lo:i esa ç;ksx ugha 
fy;k tk ldrkA ;s vkS|ksfxd] Bksl] /kkrq] uxjikfydk] 
jsfM;ks ,fDVo vif'k"V ds :i esa gks ldrs gSaA

3- vif'k"Vksa ds çcU/ku esa rhu vkj (R) ;qfDr mudk U;wure 
ek=k esa ç;ksx] iquçZ;ksx o iqupZØ.k dk ç;ksx fd;k tkrk 
gSA

4- ^miHkksx djks ,oa Qsadks* ,slh vFkZO;oLFkk cgqr vf/kd 
ek=k esa vif'k"Vksa dk mRiknu djrh gSA

5- fdlh Hkh inkFkZ ds lEiw.kZ thou pØ le>us dk ç;Ru 
thou pØ leh{kk dgykrk gSA

6- i;kZoj.k vadu fdlh Hkh inkFkZ ij vafdr og ekdZ gS tks 
bl ckr dk lwpd gS fd ;g inkFkZ fdlh Hkh rjg ls 
i;kZoj.k ds fy, gkfudkjd ugha gSA

7- bdks yscy dsUæh; çnw"k.k fu;a=.k cksMZ }kjk çekf.kr gS 
vkSj bldk çrhd feêh dk ?kM+k gSA

 egRoiw.kZ fcUnq
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8- nh?kksZi;ksxh fodkl ,d ,slk fodkl gS tks orZeku dh 
vko';drkvksa dh iwfrZ ds lkFk&lkFk vkxkeh ihf<+;ksa dh 
vko';drkvksa dh iwfrZ ds fy, i;kZoj.k dks l{ke cukrk 
gSA

9- QksVksoksYVkbZd lsy }kjk lkSj ÅtkZ dks çR;{k rkSj ij 
fo|qr ÅtkZ esa ifjofrZr fd;k tkrk gSA

10- iou VckZbu iou ÅtkZ dks ;kaf=d ÅtkZ esa ifjofrZr 
djrh gS ftudk ç;ksx fo|qr mRiknu ds fy, gksrk gSA

11- tc iou VckZbu lewg esa gksrh gS rks mUgsa foaMQkeZ dgk 
tkrk gSA

12- ,slh vFkZO;oLFkk tks i;kZoj.k dks gkfud igqapk, fcuk 
lrr~ fodkl dks çksRlkfgr djrh gS] gfjr vFkZO;oLFkk 
dgykrh gSA

13- ,slk uSfrd ,oa LFkk;h cSad tks çkÑfrd lalk/kuksa] vkoklksa 
,oa i;kZoj.k ds laj{k.k ds fy, dk;Z djrk gS] xzhu cSad 
dgykrk gSA

14- LoPN fodkl ç.kkyh fodkl'khy ns'kksa esa xzhu gkÅl xSlksa 
ds mRltZu esa deh dj dkcZu ØsfMV dekus dh ifj;kstuk 
gSA

15- xzhu csYV os [kqys {ks= gSa tgk¡ ij dksbZ Hkh fodkl xfrfofèk 
u gksdj isM+ ikS/kksa dk jksi.k fd;k tkrk gSA ;g 'kgjh 
QSyko dks jksdus dk dk;Z djrk gSA

 

1- ,slh rduhd tks gekjs i;kZoj.k dks lkQ o LoPN j[ks 
rFkk çkÑfrd lalk/kuksa dks dq'kyrkiwoZd ç;ksx dj lds] 
dgykrh gS&

¼v½ Dyhuj çkS|ksfxdh ¼c½ gfjr çkS|ksfxdh 

¼l½ i;kZoj.k çkS|ksfxdh ¼n½ mijksDr lHkh

2- ÅtkZ dk uohudj.kh; lzksr ugha gS&

¼v½ lkSj ÅtkZ ¼c½ iou ÅtkZ

¼l½ ty ÅtkZ ¼n½ çkÑfrd xSl

3- vif'k"Vksa dk çcU/ku fuEu esa ls dkSulh fof/k }kjk fd;k 
tk ldrk gS&

¼v½ iqu% ç;ksx }kjk ¼c½ iqu%pØZ.k }kjk

¼l½ ek=k de djds ¼n½ mijksDr lHkh

4- fouk'k jfgr fodkl dgykrk gS&

vH;klkFkZ iz'u
cgqp;ukRed ç'u (Multiple Choice Questions)

¼v½ vkfFkZd fodkl ¼c½ lrr~ fodkl

¼l½ lkekftd fodkl ¼n½ ekuo fodkl

5- ÅtkZ ds ikjEifjd lzksr gS&

¼v½ lkSj ÅtkZ ¼c½ iou ÅtkZ

¼l½ Tokjh; ÅtkZ ¼n½ isVªksfy;e

6- lkSj ÅtkZ dks rkih; ÅtkZ esa ifjofrZr djrk gS&

¼v½ iou pDdh ¼c½ iou VckZbu

¼l½ lkSj gfjr x`g ¼n½ lksyj lsy

7- iou ÅtkZ dks ;kaf=d ÅtkZ esa ifjofrZr djrk gS&

¼v½ lksyj dqdj ¼c½ iou VckZbu

¼l½ QksVksbysDVªhd lsy ¼n½ mijksDr lHkh

8- i;kZoj.k vadu dk çrhd fpUg gS&

¼v½ feêh dk ?kM+k ¼c½ feêh dk nhid

¼l½ eksecÙkh ¼n½ buesa ls dksbZ ugha

9- QksVksoksYVkbZfVd lsy fdl /kkrq ls cuk gksrk gS&

¼v½ flfydkWu ¼c½ fudy

¼l½ tLrk ¼n½ IywVksfu;e

10- lkSj ÅtkZ ds mi;ksx gS&

¼v½ Ms ykbfVax

¼c½ xeZ ikuh çnku djuk

¼l½ fo|qr ÅtkZ mRiknu

¼n½ mijksDr lHkh

1- Dyhuj çkS|ksfxdh ifjHkk"kk nhft,A

2- xzhu cSafdax D;k gS\

3- lrr~ fodkl fdls dgrs gSa\

4- xzhu csYV D;k gksrk gS\

5- LoPN fodkl ç.kkyh fdls dgrs gSa\

6- lh bZ vkj ls D;k le>rs gSa\

7- gfjr vFkZO;oLFkk fdls dgrs gSa\

8- bZdksekdZ fdls dgrs gSa\

9- thou pØ D;k gS\

10- QksVksoksYVkbZd lsy fdls dgrs gSa\

11- foaM QkeZ D;k gS\

vfr y?kwÙkjkRed ç'u 
(Very Short Answered Questions)
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12- /kkrq vif'k"V dkSuls gSa\

13- vkS|ksfxd vif'k"V D;k gksrs gSa\

14- lkSj ÅtkZ ds D;k mi;ksx gS\

15- QksVksoksYVkbZd lsy dk D;k mi;ksx gS\

1- gfjr çkS|ksfxdh ds D;k mís'; gS\

2- gfjr çkS|ksfxdh dh ladYiuk le>kb,\

3- vif'k"V D;k gksrs gSa\;s fdrus çdkj ds gksrs gSa\le>kb,A

4- vif'k"Vksa ds çcU/ku dh uhfr;ksa dk o.kZu dhft,A

5- vif'k"V ty mipkj ij laf{kIr fVIi.kh fyf[k,A

6- i;kZoj.kvadu D;k gS\blds mís';ksa ij çdk'k Mkfy,A

7- thou pØ leh{kk ls D;k vfHkçk; gS\

8- xzhu csYV ij laf{kIr fVIi.kh dhft,A

9- LoPN fodkl ç.kkyh fdlls lEcfU/kr gS\foLrkj ls 
le>kb,A

10- lrr~ fodkl dh vo/kkj.kk ij laf{kIr fVIi.kh fyf[k,A

y?kwÙkjkRed ç'u (Short Answered Questions)

fucU/kkRed ç'u (Long Answered Questions)

1- gfjr çkS|ksfxdh ij foLr`r fVIi.kh fyf[k,A

2- vif'k"V ds çdkjksa ,oa çcU/ku dks foLrkj ls le>kb,A

3- fuEu ij fVIi.kh fyf[k,&

¼v½ xzhu cSafdax

¼c½ iou pDdh

¼l½ gfjr Hkou

4- ÅtkZ laj{k.k ls D;k le>rs gSa\lksyj isuy dh lajpuk o 
mi;ksx ij ys[k fyf[k,A

5- lrr~ fodkl dh ladYiuk dks foLrkj ls le>kb,A

6- fuEu ij fVIi.kh fyf[k,&

¼v½ bZdksyscfyax

¼c½ QksVksoksYVkbZd lsy

¼l½ gfjr vFkZO;oLFkk

 1 ¼n½] 2 ¼n½] 3 ¼n½] 4 ¼c½] 5 ¼n½]
6 ¼l½] 7 ¼c½] 8 ¼v½] 9 ¼v½] 10 ¼n

mÙkjekyk%
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bdkbZ & 3
i;kZoj.k dkuwu vkSj vUrjkZ"Vªh; ?kks"k.kk,a

(Environmental Laws and International Conventions)

ifjp; (Introduction)

48A vuqPNsn ¼i;kZoj.k dh lqj{kk ,oa fodkl] ou 
,oa oU; tho laj{k.k½
Article 48A (The Protection and Improvement of 

Environment & Safe Guarding of Forest & 

Wildlife)

i;kZoj.k laj{k.k dh leL;k vkt fo'o ds le{k ,d cM+h 
pqukSrh gSA fo'o dk yxHkx gj ns'k bl leL;k ds
lek/kku ds fy, vyx&vyx rjhds ls iz;klkjr gSA gekjs ns'k 
esa Hkh Lora=rk izkfIr ds i'pkr~ bl fn'kk esa dbZ izHkkoh dne 
mBk;s x;sA le;&le; ij fofHkUu dkuwu Hkh cuk;s x;sA 
lafo/kku ds vuqPNsn 48&d esa Hkh i;kZoj.k laj{k.k ds fy, 
O;oLFkk dh x;h gSA blds vuqlkj **jkT; ns'k ds i;kZoj.k 
laj{k.k rFkk lao/kZu dk vkSj ou rFkk oU; thoksa dh j{kk djus dk 
iz;kl djsxkA** blh izdkj vuqPNsn 51&d esa i;kZoj.k laj{k.k 
dks ukxkfjdksa dk ewy dÙkZO; ekurs gq, ;g izko/kku fd;k x;k gS 
fd **Hkkjr ds izR;sd ukxfjd dk ;g dÙkZO; gksxk fd og 
izkÑfrd i;kZoj.k dh] ftlds vUrxZr ou] >hy] unh vkSj oU; 
tho gSa] j{kk djs vkSj mudk lao/kZu djs rFkk izk.kh ek= ds izfr 
n;k Hkko j[ksA** budk foLr`r fooj.k uhps fn;k tk jgk gS&

bl vuqPNsn ds vuqlkj ^^jkT;] ns'k ds i;kZoj.k laj{k.k 
rFkk lao/kZu dk vkSj ou rFkk oU; thoksa dh j{kk djus dk ç;kl 
djsxkA

;g vuqPNsn lafo/kku ds c;kyhlosa lafo/kku la'kks/ku 
vfèkfu;e] 1976 }kjk var%LFkkfir (Inserted) fd;k x;k gSA ;g 
vuqPNsn lafo/kku ds Hkkx 4 jkT; ds uhfr funsZ'kd rRo 'kh"kZd esa 
lekfgr gksus ls jkT; ij ;g laoS/kkfud nkf;Ro Mkyrk gS fd 
og ,slh uhfr;k¡ cuk, ftlls i;kZoj.k dk laj{k.k gks lds rFkk 
oU; thoksa vkSj ou dh j{kk dh tk ldsA jkT;ksa dks bl vuqPNsn 

ds v/khu ;g 'kfä Hkh çnku gS fd og bl laca/k esa fo'ks"k 
fof/k;ksa dk fuekZ.k dj ldsA

bl vuqPNsn ds vuqlkj Hkkjr ds çR;sd ukxfjd dk ;g 
drZO; gksxk fd ̂ ^og çkÑfrd i;kZoj.k ftlds vUrxZr ou] 
>hy] unh vkSj oU; tho dh j{kk djsa] mldk lao/kZu djs vkSj 
çk.kh ek= ds çfr n;kHkko j[ksA bl vuqPNsn dks Hkh lafo/kku 
ds c;kyhlosa lafo/kku la'kks/ku vf/kfu;e] 1976 }kjk lafo/kku 
ds Hkkx 4A esa vUr%LFkkfir fd;k x;k gSA

Hkkjr ds çR;sd ukxfjd ij ;g laoS/kkfud ewyHkwr 
drZO; vkjksfir fd;k x;k gS fd og çkÑfrd i;kZoj.k dh 
j{kk djs] mldk lao/kZu djs rFkk çk.kh ek= ds çfr n;kHkko 
j[ksA

gekjs ns'k esa 200 ls Hkh vf/kd vf/kfu;e cus gSaA ;gka ge 
fuEukafdr lkr vf/kfu;eksa dk foLrkj ls v/;;u djssaxs %

1- i;kZoj.k ¼laj{k.k½ vf/kfu;e] 1986

2- ok;q ¼iznw"k.k fuokj.k rFkk fu;a=.k½ vf/kfu;e] 1981

3- ty ¼iznw"k.k fuokj.k rFkk fu;a=.k½ vf/kfu;e] 1974

4- oU; thou ¼laj{k.k½ vf/kfu;e] 1972

5- ou ¼laj{k.k½ vf/kfu;e] 1980

6- /ofu çnw"k.k ¼fofu;eu ,oa fu;a=.k fu;e] 2000

7- jk"Vªh; gfjr çkf/kdj.k dkuwu] 2010

i;kZoj.k ¼laj{k.k½ vf/kfu;e] 1986

[The Environment (Protection) Act, 1986]

;g vf/kfu;e lEiw.kZ Hkkjr esa 19 uoEcj] 1986 ls ykxw 
gSA bl vf/kfu;e dks pkj v/;k;ksa ,oa 26 /kkjkvksa (sections) 

51A vuqPNsn ¼ewyHkwr drZO;½
Article 51A (Fundamental Duties)
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esa foHkkftr fd;k x;k gSA izFke v/;k; esa nks /kkjk,a gSa] f}rh; esa 
pkj] r`rh; esa 11 rFkk prqFkZ v/;k; esa dqy ukS /kkjk,a gSaA

/kkjk 1 esa laf{kIr 'kh"kZd] foLrkj vkSj izorZu 
(commencement) fn;k x;k gSA

/kkjk 2 esa i;kZoj.k ls laacaf/kr 'kCnkofy;kas dks ifjHkkf"kr 
fd;k x;k gSA

/kkjk 3 i;kZoj.k laj{k.k vkSj lq/kkj ds fy, mik; djus dh 
dsUnzh; ljdkj dks 'kfDr;ka iznku djrh gSA

/kkjk 4 vf/kfu;e dh lQy fØ;kfUofr djus ds fy, 
dsUnzh; ljdkj dks vf/kdkfj;ksa dh fu;qfDr vkSj 
mudh 'kfDr;ka rFkk ÑR; fu/kkZj.k dh 'kfDr;ka iznku 
djrh gSA

/kkjk 5 esa funs'k nsus dh 'kfDr;ka gSA

/kkjk 6 dsUnzh; ljdkj dks i;kZoj.k iznw"k.k dks fofu;fer 
djus ds fy, fu;e fu/kkZj.k djus dh 'kfDr iznku 
djrh gSA

/kkjk 7 ds vuqlkj] m|ksx lafØ;k (operation) vkfn pykus 
okys O;fDr;ksa dks ekud ls vf/kd ek=k esa 
i;kZoj.kh; iznw"k.kdkjh ds mRltZu vFkok fuLlj.k 
(discharge) dh vuqKk ugha gksxhA

/kkjk 8 ds vuqlkj ifjladVe; inkFkkZs (hazardous 

substances) ls O;ogkj djus okys O;fDr 
izfØ;kRed j{kksik;ksa dk ikyu djsaxsA

/kkjk 9 dfri; ekeyksa esa izkf/kdkfj;ksa (authorities) vkSj 
vfHkdj.kksa (agencies) dks lwpuk,a nsus dk fu.kZ; 
djrh gSA

/kkjk 10 izos'k] ryk'kh ,oa fujh{k.k ds ckjs esa izko/kku djrh 
gSA

/kkjk 11 uewuk ysus rFkk mldk fo'ys"k.k djk;s tkus ds ckjs 
esa izko/kku djrh gSA

/kkjk 12 esa gok] ty] feV~Vh ,oa vU; inkFkkZs ds fo'ys"k.k ,oa 
ijh{k.k ds fy, i;kZoj.kh; iz;ksx'kkykvksa dh LFkkiuk 
ds ckjs esa izko/kku fd;k x;k gSA

/kkjk 13 esa gok] ty] feV~Vh ,oa vU; inkFkkZs ds fo'ys"k.k ds 
fy, LFkkfir ;k ekU;rk izkIr i;kZoj.kh; 
iz;ksx'kkykvksa ds fy, ljdkjh fo'ys"kdksa dh fu;qfDr 
ds ckjs esa izko/kku fd;k x;k gSA

/kkjk 14 ljdkjh fo'ys"kdksa dh fjiksVZ ds lkf{;d ewY; dks 
lqfuf'pr djrh gSA

/kkjk 15 'kkfLr (penalty) ds ckjs esa izko/kku djrh gSA blds 

vuqlkj &

(i) bl vf/kfu;e ds mica/kksa] fu/kkZfjr ekun.Mksa ;k 
funs'kksa dk mYya?ku djus ij ikap o"kZ dh dSn vFkok 
,d yk[k :i;s tqekZukA

(ii) mYya?ku tkjh jgus ij izfr fnu iakp gtkj 
:Ik;s rd vfrfjDr tqekZuk rFkk

(iii) nks"k flf) ds i'pkr~ ,d o"kZ ls vf/kd le; 
rd ,slk mYya?ku tkjh jgus ij lkr o"kZ dh ltkA

/kkjk 16 dEifu;ksa }kjk vijk/k ij n.M fu/kkZj.k dk izkoèkku 
djrh gSA

/kkjk 17 esa ljdkjh foHkkxksa }kjk fd;s x;s vijk/k ij n.M dh 
O;oLFkk dh x;h gSA

/kkjk 18 fu;eksa ds vuqlj.k esa ln~Hkkouk iwoZd dk;Z djus 
okyksa dh okn ;k fof/kd dk;ZOkkgh ls j{kk djrh gSA

/kkjk 19 vijk/kksa ds laKku (Cognizance of offences) ds 
ckjs esa izko/kku djrh gSA

/kkjk 20 lwpukvksa] fjiksVksaZ o foojf.k;ksa ds lEcU/k esa dsUnzh; 
ljdkj dks 'kfDr;ka iznku djrh gSA

/kkjk 21 esa /kkjk 4 ds v/khu xfBr izkf/kdj.k ds lnL;ksa]
vf/kdkfj;ksa ,oa deZpkfj;ksa dks *yksdlsod* ?kksf"kr 
fd;k x;k gSA

/kkjk 22 flfoy U;k;ky; dks vf/kdkfjrk dk viotZu djrh 
gSA

/kkjk 23 dsUnz ljdkj dks izR;k;kstu (delegation) dh 
'kfDr;ka iznku djrh gSA

/kkjk 24 esa vU; fof/k;ksa (other laws) ds izHkko fufgr gSA

/kkjk 25 esa dsUnzh; ljdkj dks fu;e cukus dh 'kfDr;ka iznku 
dh x;h gSA

/kkjk 26 esa bl vf/kfu;e ds v/khu cuk;s x;s fu;e laln ds 
le{k j[ks tkus dk izko/kku gSA

;g vf/kfu;e lEiw.kZ Hkkjr esa 16 ebZ 1981 ls ykxw gSA bls 
o"kZ 1987 esa la'kksf/kr Hkh fd;k x;k gSaA bl vf/kfu;e esa 7 
v/;k; rFkk 54 /kkjk,a (Sections) gSaA bl vf/kfu;e dh eq[; 
fo'ks"krk,a bl izdkj gSa %&

1- bl vf/kfu;e esa ok;q iznq"k.k ds fuokj.k rFkk fu;a=.k ds 
fy;s dsUnzh; cksMZ dh O;oLFkk dh x;h gSA ¼/kkjk 3½

2- blds vUrxZr jkT; iznw"k.k fu;a=.k cksMZ ds xBu dk Hkh 
izko/kku gSA ¼/kkjk 5½

ok;q ¼iznw"k.k fuokj.k rFkk fu;a=.k½ vf/kfu;e] 1981

[The Air (Prevention and Control of Pollution) Act, 1981]
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3- jkT; ljdkj dks ok;q iznq"k.k fu;a=.k {ks= ?kksf"kr djus 
rFkk mlesa bZa/ku] midj.k ,oa mÙkstu lkexzh ds mi;ksx 
dks fu"ksf/kr djus dh 'kfDr;ka nh x;h gSaA ¼/kkjk 19½

4- fdlh m|ksx vkfn pykus okys O;fDr dks jkT; cksMZ }kjk 
vf/kdfFkr ekudksa ls vf/kd ok;q iznq"k.kdkjh ds mRltZu 
dh vuqKk ugha gksxhA ¼/kkjk 22½

5- jkT; cksMZ }kjk fufeÙk l'kDr fdlh O;fDr dks fdlh 
LFkku esa izos'k rFkk fujh{k.k ¼/kkjk 24½ ,oa ok;q vFkok 
mRltZu ds uewus ysus vkSj mlds lEcU/k esa vuqlfjr dh 
tkus okyh izfØ;kvksa ¼/kkjk 26½ dh 'kfDr iznku dh x;h 
gSA

6- /kkjk 21 ¼dfri; vkS|kSfxd la;a=ksa ds mi;ksx ij 
fucZU/ku½ ;k /kkjk 22 ds mica/kksa vFkok /kkjk 31 d ¼funsZ'k 
nsus dh 'kfDr;ka½ ds v/khu tkjh fd;s x;s funs'kksa dk 
ikyu u djus ij izFke nks"k ij Ms<+ o"kZ ls N% o"kZ rd dh 
dSn o ikap gtkj :i;s rd vFkZn.M dk izko/kku gSA izFke 
nks"k flf) dh frfFk ds i'pkr~ ,slk mYya?ku tkjh jgus dh 
dkjkokl vof/k 2 ls 7 o"kZ gksxh ,oa tqekZus ls Hkh n.Muh; 
gksxkA ¼/kkjk 37½

7- blds vUrxZr dEifu;ksa }kjk vijk/k ¼/kkjk 40½ o ljdkjh 
foHkkxksa }kjk vijk/k ¼/kkjk 41½ ij naM dk izko/kku gSA

8- ;fn cksMZ ds ÑR; esa ckj&ckj O;frØe vkrk gS ;k ;fn 
jkT; ljdkj ,slk le>rh gS fd ;g yksdfgr esa vko';d 
gSa rks og jkT; cksMZ dks ,d o"kZ ds fy, vfrf"Br 
(supersede) dj ldrh gSA ¼/kkjk 47½

9- dsUnz o jkT; ljdkj dks fof'k"Vr% vkSj iwoZxkeh 'kfDr dh 
O;kidrk ij izfrdwy izHkko Mkys fcuk fu;e cukus dh 
'kfDr;ksa dk izko/kku gSA ¼/kkjk 53 o 54½

bl vf/kfu;e dks 23 ekpZ 1974 ls vle] fcgkj] xqtjkr] 
gfj;k.kk] fgekpy izns'k] tEew&d'ehj] dukZVd] dsjy] e/; 
izns'k] jktLFkku] f=iqjk] if'peh caxky ¼12 jkT;ksa½ rFkk la?k 
jkT; {ks=ksa esa ykxw dj fn;k x;kA tgka rd vU; jkT;ksa esa ykxw 
gksus dk iz'u gS] /kkjk 1 dh mi/kkjk ¼2½ esa ;g O;oLFkk dh x;h gS 
fd dksbZ Hkh jkT; lafo/kku ds vuqPNsn 252 ¼1½ ds vUrxZr 
ladYi ikfjr dj bls vius jkT; {ks= esa ykxw dj ldsxkA o"kZ 
1978 o 1988 esa bl vf/kfu;e dks la'kksf/kr fd;k x;kA ty 
¼iznw"k.k fuokj.k rFkk fu;a=.k½ vf/kfu;e] 1974 esa dqy vkB 
v/;k; o 64 /kkjk,a gSaA bl vf/kfu;e dh eq[; fo'ks"krk,a 
fuEufyf[kr gSa %&

ty ¼iznw"k.k fuokj.k rFkk fu;a=.k½ vf/kfu;e] 1974

[Water (Prevention and Control of Pollution) Act, 1974]

1- bl vf/kfu;e dk eq[; mÌs'; ty iznw"k.k dk fuokj.k 
djuk] ty iznw"k.k dks fu;af=r djuk] ty dh 
LokLF;iznrk dks cuk;s j[kuk rFkk ty dks izkÑfrd 
iwokZoLFkk esa ykuk gSA

2- bl vf/kfu;e esa ,d iw.kZdkfyd v/;{k ds lkFk 16 
lnL;h; dsUnzh; o jkT; iznw"k.k fu;a=.k cksMZ ds xBu dk 
izko/kku gS ¼/kkjk 3 o 4½] jkT; iznw"k.k fu;a=.k cksMZ dk 
v/;{k va'kdkfyd Hkh gks ldrk gSA cksMZ dk vfèkos'ku 
izR;sd frekgh esa de ls de ,d ckj gksxk ¼/kkjk 8½] djkj 
}kjk nks ;k nks ls vf/kd jkT;ksa] la?k jkT; {ks=ksa vkfn ds 
fy, la;qDr iznw"k.k fu;a=.k cksMZ dk xBu fd;k tk ldrk 
gSA ¼/kkjk 13½

3- ty iznw"k.k dks jksduk vf/kfu;e dk izeq[k y{; gSA **,e- 
lh- esgrk cuke ;wfu;u vkWQ bafM;k** esa mPpre U;k;ky; 
}kjk fn;s x;s funs'k ds vuqlkj **dksbZ Hkh u;k dkj[kkuk 
izkjEHk fd;s tkus dh vuqefr rc rd ugha nh tkuh pkfg, 
tc rd ,slk dkj[kkuk O;kolkf;d cfg%L=ko ds fuLlj.k 
dh i;kZIr ,oa leqfpr O;oLFkk ugha dj ysrk gSA

4- jkT; cksMZ dks cfg%L=koksa ds uewus ysus dh 'kfDr vkSj mlds 
laca/k esa vuqlfjr dh tkus okyh izfØ;k dk
izko/kku gSA

5- jkT; cksMZ ;k mlds l'kDr vf/kdkjh dks fdlh LFkku esa 
izos'k rFkk mldk fujh{k.k djus dh 'kkfDr;ka iznku dh 
x;h gSaA ¼/kkjk 23½

6- iznw"k.k inkFkZ vkfn ds O;;u (disposal) ds fy, lfjrk 
(stream) ;k dqa, ds mi;ksx ij izfr"ks/k (prohibition) gS 
¼/kkjk 24½A lfjrk ;k dq,a ds iznw"k.k dh n'kk esa vkikr 
mik;ksa dh O;oLFkk dh x;h gSA ¼/kkjk 32½A ,sls mik; djus 
dh vf/kdkfjrk jkT; cksMZ dks iznku dh x;h gSA

7- ty iznw"k.k fuokj.k o fu;a=.k vf/kfu;e ds v/khu dsUnzh; 
;k jkT; cksMkZs ds funs'kksa dh ikyuk esa vlQy jgus ij 
rhu ekl ls 7 o"kZ rd dh vof/k rd dkjkokl rFkk tqekZus 
ls nf.Mr fd;s tkus ds O;oLFkk gS ¼/kkjk 41½A dqN 
ifjfLFkfr;ks a es a 'kkfLr (penalty) dk Hkh
izko/kku gSA dEifu;ksa o ljdkjh foHkkxksa }kjk fd;s x;s 
vijk/k ij n.M dk izko/kku gSA

8- cksMkZs ds ÑR;ksa esa ckj&ckj O;frØe vkus ij ;k yksdfgr esa 
vko';d gksus ij dsUnzh; ljdkj dks dsUnzh; cksMZ vkSj 
la;qDr cksMkZs rFkk jkT; ljdkj dks jkT; cksMZ dks vfrf"Br 
(supersede) djus dh 'kfDr iznku dh x;h gSA ¼/kkjk 61 
,oa 62½
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9- dsUnzh; ¼/kkjk 63½ o jkT; ¼/kkjk 64½ ljdkjksa dks Øe'k% 
dsUnzh; o jkT; cksMksZ ds ijke'kZ ls fu;e cukus dh 
'kfDr;ka iznku dh x;h gSA

bl vf/kfu;e dks Hkkjrh; laln }kjk 9 fnlEcj 1972 dks 
ykxw fd;k x;kA bl vf/kfu;e ds }kjk oU; tho laj{k.k dks 
jkT; lwph ls gVkdj leorhZ lwph esa LFkku fn;k x;kA bl 
vf/kfu;e dks tEew&d'ehj dks NksM+dj ns'k ds lHkh jkT;ksa rFkk 
la?k 'kkflr {ks=ksa esa leku :Ik ls ykxw fd;k x;kA bl 
vf/kfu;e dks o"kZ 1982 rFkk 1986 esa la'kksf/kr fd;k x;kA bl 
vf/kfu;e esa lkr v/;k;] Ng vuqlwfp;ka rFkk 66 /kkjk,a gSaA

bl vf/kfu;e ds mÌs'; rFkk fo'ks"krk,a fuEu gSa %&

1- bl vf/kfu;e dk eq[; mÌs'; oU; thoksa ds laj{k.k o 
izca/ku dks lqfuf'pr djuk gSA

2- vuqlwph I]II]III esa of.kZr oU; thoksa dk f'kdkj izfrcfU/kr 
gS ¼/kkjk 9½A ijUrq ;fn dksbZ O;fDr viuh izfrj{kk ds fy, 
fdlh [krjukd oU; tho dk o/k djrk gS rks og n.Muh; 
vijk/k ugha ekuk tk;sxkA ¼/kkjk 11½

3- fo'ks"k iz;kstu tSls f'k{kk] oSKkfud vuqla/kku rFkk 
oSKkfud izcU/k gsrq fdlh ou o i'kq ds f'kdkj ds fy, 
vuqKk iznku djus dk izko/kku gSA ¼/kkjk 12½

4- fofufnZ"V ikS/kksa (Specified plants) dks rksM+us] tM+ ls 
m[kkM+us vkfn izfr"ks/k (prohibition) gS ¼/kkjk 17 d½A 
fo'ks"k dk;kZs ds fy, ¼oSKkfud vuqla/kku vkfn½ vuqKk 
izkfIr dk izko/kku gS ¼/kkjk 17 [k½A fcuk vuqKk izkIr fd;s 
fofufnZ"V ikS/kksa dh [ksrh djuk ¼/kkjk 17 x½ ;k O;kikj 
djuk ¼/kkjk 17 ?k½ izfrf"k) (Prohibited) gSA

5- oU; tho laj{k.k ds fy, jkT; ljdkj fdlh {ks= dks 
vH;kj.; (Santuary) ?kksf"kr dj ldrh gSA dqN fof'k"V 
yksxksa dks NksM+ dj vH;kj.k esa izos'k izfrcfU/kr gSA

6- vH;kj.k esa fouk'k djuk] vkx yxkuk] gfFk;kj ds lkFk 
izos'k] ?kkrd inkFkZ dk mi;ksx vkfn izfrcfU/kr gSA

7- dsUnz ljdkj }kjk {ks= fo'ks"k dks vHk;kj.; ;k jk"Vªh; 
m|ku ?kksf"kr djus dh 'kkfDr;ksa dk izko/kku gSA
¼/kkjk 88½

8- bl vf/kfu;e esa dsUnzh; fpfM+;k?kj izkf/kdj.k ds xBu dk 
izko/kku gSA

9- oU; thoksa dks 'kklu dh lEifr ?kksf"kr fd;k x;k gSA 
¼/kkjk 39½

10- fcuk vuqKfIr ds VªkQh vkSj i'kq oLrq ds O;kikj ij 

oU; tho ¼laj{k.k½ vf/kfu;e] 1972

[The Wild Life (Protection) Act, 1972]

izfrcU/k gSA ¼/kkjk 44½

11- oU; thoksa dk f'kdkj] nks"kiwoZd vfHkxzg.k ;k micU/kksa dk 
mYya?ku djus ij mls 5 o"kZ rd dk dkjkokl o 5 ls 25 
gtkj :i;s rd ds vFkZn.M dk izko/kku gSA

12- vijk/k dks idM+us ;k vijkf/k;ksa dks fxj¶rkj djus esa 
lgk;rk nsus okyksa dks ikfjrksf"kd ¼eqvkotk dh jkf'k dk 20 
izfr'kr rd½ dk izko/kku gSA

13- ;g vf/kfu;e dsUnz 'kkfLr v.Meku fudksckj }hi lewg dh 
tutkfr;ksa dks iznÙk f'kdkj ds vf/kdkjksa dks izHkkfor ugha 
djrkA ¼/kkjk 65½

ikfjfLFkfrdh lUrqyu esa ouksa ds egRo dks ns[krs gq, o"kZ 
1858 esa okfudh foHkkx (Department of Forestry) dh LFkkiuk 
dh x;hA blds vxys o"kZ esa izFke Hkkjrh; ou vf/kfuf;e 
(Indian Forest Act) ikfjr gqvkA blds i'pkr~ o"kZ 1878 rFkk 
1927 esa vU; ou vf/kfu;e ikfjr gq,A Hkkjrh; ou vfèkfu;e] 
1927 ou laj{k.k gsrq vkt Hkh izHkkoh gSA lkrosa f'kM~;wy dh lwph 
AA esa izfof"V 19 ds vuqlkj ou laj{k.k dk dke igys jkT; 
ljdkj ds v/khu FkkA ouksa ds jk"Vªh; egRo dks ns[krs gq, o"kZ 
1976 esa ¼42oka la'kks/ku½ izfof"V 19 dks gVkdj izfof"V 17&, ds 
}kjk ouksa ds laj{k.k dh ftEesnkjh dsUnz ljdkj dks ns nh x;hA

Hkkjrh; ou vf/kfu;e] 1927 ,oa jk"Vªh; ou uhfr] 1952 ¼o 
iqujhf{kr jk"Vªh; ou uhfr] 1988½ (National Forest Policy, 

1952 and 1988) ds ckotwn ouksa dk {kj.k tkjh jgkA bl 
leL;k ds lek/kku gsrq Hkkjr ds jk"Vªifr }kjk ou ¼laj{k.k½ 
v/;kns'k] 1980 ikfjr gqvk ftls ckn esa ou ¼laj{k.k½
vf/kfu;e] 1980 ds :i esa ekU;rk nh x;hA ;g vf/kfu;e 25 
vDVwcj] 1980 dks ykxw fd;k x;kA ou ¼laj{k.k½ vf/kfu;e] 
1980 tEew&d'ehj dks NksM+dj ns'k ds lHkh vU; izkarksa o dsUnz 
'kkflr {ks=ksa esa izHkkoh gSA bl vf/kfu;e dks 1988 esa la'kksf/kr 
fd;k x;kA bl la'kksf/kr vf/kfu;e esa ikap izHkkx cuk, x, gSaA 
1988 esa /kkjk 3 esa la'kks/ku djds mlds lkFk /kkjk 3A o 3B tksM+s 
x, gSaA bl vf/kfu;e ds eq[; mÌs'; ,oa fo'ks"krk,a fuEu gaS %&

1- **ouksUewyu ls ikfjfLFkfrdh vlarqyu o i;kZoj.k dk âkl 
gksrk gSA ouksUewyu tks o`gn~ Lrj ij tkjh gS] ,d cM+h 
fpUrk dk fo"k; gSA** ;g dFku gh bl vf/kfu;e ds ikfjr 
gksus dk ewy vk/kkj gSA vFkkZr~ ouksUewyu dh izHkkoh jksdFkke 
djuk bl vf/kfu;e dk eq[; mÌs'; gSA

2- bl vf/kfu;e ds izko/kku lHkh izdkj ds ouksa ij ykxw gksaxsA

3- ouksa dks /kuktZu dk lk/ku u eku dj budks izkÑfrd 

oUk ¼laj{k.k½ vf/kfu;e] 1980

[Forest (Conservation) Act, 1980]
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lalk/ku ekuk tk;sxkA

4- jkT; ;k fdlh vU; l'kDr izkf/kdj.k }kjk ouksa dks 
vukjf{kr (dereservation) djus ;k ou Hkwfe dks xSj 
okfudh mi;ksx esa ykus gsrq dsUnz ljdkj dh iwoZ lgefr 
vko';d gksxhA ¼/kkjk 2½

5- ,slh vuqefr fodkl vkfn dk;kZs ds fy, ml fLFkfr esa nh 
tk ldsxh tc lerqY; {ks= esa iqu%ouhdj.k dh iw.kZ 
O;oLFkk gksA

6- bl vf/kfu;e ds vuqca/kksa dk mYya?ku fdlh ljdkj
vf/kdkjh ;k vU; }kjk djus ij n.M dk izko/kku gSA

7- bl vf/kfu;e esa xjhc vkfnoklh] tks Hkwfeghu gks] ds }kjk 
fd;s x;s ou Hkwfe ds vfrØe.k dks jksdus dk
izko/kku gSA

 

vkt ds bl vkS|ksfxd ;qx esa] fuekZ.k xfrfof/k;ksa] 
vkS|ksxhdj.k ds ;a=ksa ls mRiUu 'kksj] lkoZtfud LFkkuksa esa cUn 
jgs ¼tujsVj] ykmM Lihdj] ifCyd ,Msªl flLVe] E;wftd 
flLVe½] okguksa ds 'kksj ls ekuoksa ij gks jgs gkfudkjd çHkkoksa dks 
fofu;fer djus vkSj ok;q xq.koÙkk ekudksa dks cuk;s 
j[kus@fu;af=r djus ds mís'; ls lu~ 1999 ds i;kZoj.k vkSj 
ou ea=ky; dh vf/klwpuk S.O. 528 ds rgr 28 twu 1999 dks 
/ofu çnw"k.k ¼fu;a=.k vkSj fofu;eu½ fu;e] 1999 dk çk:i 
çdkf'kr fd;k x;kA blds rgr jkT; ljdkj }kjk vkS|ksfxd] 
okf.kT;] vkoklh; pqIih ,oa fofHkUu {ks=ksa dks 'kksj ekudksa ds 
fØ;kUo;u ds mís'; ds fy, fofHkUu tksuksa esa oxhZÑr fd;k x;k 
gSA

blds vUrxZr jkT; ljdkj ;g lqfuf'pr djsxh fd 
ekStwnk 'kksj dk Lrj ifjos'kh ok;q xq.koÙkk ds fu;eksa ds rgr 
fu/kkZfjr ekudksa ls vf/kd ugha gks vkSj 'kksj dks de djus ds fy, 
Hkh mik; fd;s tk;saxsA fofHkUu çdkj dh fodkl xfrfofèk;ksa ds 
le; Hkh /ofu çnw"k.k ds lHkh igqyvksa dk è;ku j[kuk gksxk vkSj 
ok;q xq.koÙkk ds ekudksa dks Hkh cuk;s j[kuk igyh çkFkfedrk 
gksxhA vLirkyksa ds vklikl] 'kS{kf.kd laLFkkuksa vkSj vnkyrksa ds 
100 ehVj rd ds {ks= dks pqIih {ks=@'kkar {ks= ?kksf"kr fd;k tk 
ldrk gSA dksbZ Hkh O;fä tgk¡ /ofu çnw"k.k ds ekud jkf= esa (10 

db) ls vf/kd gksus ij l{ke laLFkk dks f'kdk;r dj ldsxkA 
/ofu ds laca/k esa ifjos'kh ok;q DokfyVh ekud bl çdkj gSa 
¼rkfydk 3-1½&

/ofu çnw"k.k ¼fofu;eu vkSj fu;a=.k½ fu;e&2000

(Noise Pollution [Regulation and Control] 
rules-2000)

jk"Vªh; gfjr çkf/kdj.k dkuwu 
(National Green Tribunal Law, 2010)

i;kZoj.k laj{k.k ls lacaf/kr eqíksa dks Rofjr xfr ls 
lqy>kus ds fy, çkf/kdj.k dkuwu dh Hkkjrh; laln us 2010 esa 
cuk;kA bldk eq[; /;s; ukxfjdksa dks LoLFk okrkoj.k 
miyC/k djkuk gSA 18 vDVwcj 2010 dks U;k;k/kh'k yksds'oj 
flag iar dks blds çkf/kdj.k dk çFke v/;{k fu;qä fd;k x;k 
FkkA

blds gfjr çkf/kdj.k dk eq[; {ks= i;kZoj.k laj{k.k ds 
lkFk&lkFk blls lacaf/kr lHkh eqís dks 'kkfey fd;k x;k 
ftlls fd U;k;ikfydk ij iM+ jgs cks> dks de fd;k tk 
ldsA bldk lsok {ks= çkÑfrd U;k; ds fl)karksa dks c<+kok nsus 
ds lkFk&lkFk vU; çdkj ds flfoy fof/k;ksa ls Hkh eqfDr 
fnykuk gSA fdlh Hkh çdkj ds vkosnu@vihy dh fuLrkj.k 
dk le; lhek 6 ekg j[kh xbZ gSA bldk eq[; dk;kZy; fnYyh 
gSA blds {ks=h; dk;kZy; ns'k ds ikap 'kgjksa esa gS tks fd Øe'k% 
Hkksiky] iwuk] dksydrk ,oa psUubZ gSA

fo'o esa bl rjg dk çkf/kdj.k cukus okyk Hkkjr rhljk 
ns'k gSA blds vykok dsoy vkLVªsfy;k ,oa U;wthyS.M esa gh 
,sls U;k;ky; gSA

bl çkf/kdj.k esa nl fo"k; fo'ks"kK vkSj nl U;kf;d 
lnL; gksrs gSa tks fd 20 rd gks ldrs gSaA blds v/;{k lqçhe 
dksVZ ds lsokfuo`Ùk U;k;k/kh'k gksrs gSa os Hkh ,d lnL; ds :i esa 
dke djrs gSaA ckdh lnL;ksa dk p;u ,d mPpkf/kdkj çkIr 
lfefr djrh gSA tks fd lfpo Lrj ds in ls uhps ugha gks 
ldrk rFkk mUgsa U;wure ikap o"kZ dk ç'kklfud vuqHko gks ;k 
ml {ks= esa fo|kokpLifr dh mikf/k çkIr dh gksA

bl rjg ;g çkf/kdj.k ou laj{k.k vf/kfu;e] tSo 
fofoèkrk vf/kfu;e] i;kZoj.k ds :i esa dbZ ÑR;ksa ds ekeyksa ds 
lkFk ty] ok;q çnw"k.k dh jksdFkke dh lquokbZ djus esa Hkh 
l{ke gSA
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i;kZoj.k laj{k.k ds vUrjkZ"Vªh; dkuwu 
(International Legislation for Environmental 
Protection)

ekWfUVª;y çksVksdkWy&1987

(Montreal Protocol-1987)

jk"Vªh; Lrj ij lHkh ns'kksa us i;kZoj.k ds laj{k.k gsrq 
fofHkUu dkuwuksa dk fuekZ.k fd;k gS ysfdu vUrjkZ"Vªh; Lrj ij 
,slk dksbZ Hkh vk;ksx ugha gS tks i;kZoj.k laj{k.k ls lacaf/kr dksbZ 
fu;e cuk ldsA bl çdkj vUrjkZ"Vªh; dkuwu ç.kkyh dks lHkh 
lewgksa dh lgefr ij fuHkZj gksuk iM+rk gSA cgqís'kh; Lrj ij 
dqN eqíksa dk lacks/ku mu uhfr;ksa] le>kSrksa ,oa laf/k;ksa dk 
feyktqyk dk;Z gS ftUgsa ge vUrjkZ"Vªh; i;kZoj.k dkuwu ds uke 
ls tkurs gSaA

bu dkuwuksa ,oa fu;eksa dh ikyuk lHkh LosPNk ls djrs gSaA 
;g lgefr çk;% vUrjkZ"Vªh; laf/k;ksa ;k le>kSrksa ds ek/;e ls 
ikfjr gksrh gS] ftl ij fofHkUu ns'kksa dh lgefr gksrh gSA ;s lHkh 
ns'k ikVhZ ds uke ls tkus tkrs gSaA ;g le>kSrk ,d <kapk çnku 
djrk gS] ftldk lEeku çR;sd çfrfuf/k ns'k dks djuk iM+rk 
gSA çR;sd çfrfuf/k ns'k dk ;g drZO; gS fd viuh jk"Vªh; 
dkuwu ç.kkyh ds ek/;e ls bl le>kSrs dks jk"Vªh; Lrj ij ykxw 
djsA bu le>kSrksa ds lg;ksx gsrq dHkh&dHkh çksVksdkWy Hkh cukus 
iM+rs gSaA

çksVksdkWy ,d ,slh vUrjkZ"Vªh; lgefr gS tks Lo;a vius 
cy ij [kM+h gksrh gS] ijUrq bldk orZeku le>kSrs ls Hkh xgjk 
laca/k gksrk gSA çksVksdkWy le>kSrksa esa nh xbZ tkudkjh ij vkxs 
ubZ ckrksa dk fodkl djrk gSA

ekWfUVª;y çksVksdkWy ,d vUrjkZ"Vªh; laf/k gS tks fd vkstksu 
ijr esa gksus okys fofHkUu çdkj ds {k; dks jksdus ds fy, 16 
flrEcj 1987 dks cuh FkhA ;g laf/k fofHkUu lnL; ns'kksa ds chp 
esa 1 tuojh 1989 dks gsYukfladh esa çHkkoh gqbZA rc ls vkt rd 
bl laf/k esa 8 ckj la'kks/ku gks pqds gSaA ;g la'kksèku Øe'k% yanu 
¼1990½] uSjksch ¼1999½] dksiugsxu ¼1992½] cSadkd ¼1933½] fo;uk 
¼1995½] ekWfUVª;y ¼1997½] vkWLVªsfy;k ¼1998½] chftax ¼1999½ 
vkSj ekWfUVª;y ¼2007½A

bl le>kSrs ds QyLo:i gh v.VkdZfVdk esa gqvk vkstksu 
fNæ /khjs&/khjs Bhd gks jgk gSA tyok;q vuqekuksa ls ladsr 
feyrk gS fd vkstksu ijr dk Lo:i 2050&2070 ds chp 1980 
ds vkstksu Lrj ij iqu% vk tk;sxkA ;g vUrjkZ"Vªh; leqnk; ds 
vkilh lg;ksx dk ,d vuqie mnkgj.k gS vkSj fo'o dh lcls 
lQy laf/k gS] tcfd D;ksVks çksVksdkWy vkilh erHksnksa ds dkj.k 
lQy ugha gks ldk Fkk D;ksafd tgk¡ rd vkstksu ijr ds [krjs 

dk ç'u gS oSKkfud vke lgefr ls igys gh fo'o leqnk; esa 
blds fy, vke lgefr cuuh 'kq: gks x;h FkhA fo'o leqnk; 
Hkh blls gksus okys [krjksa ds  ckjs esa tkuus yxk FkkA vc rd 
nks vkstksu laf/k;k¡ gks pqdh gSa ftudh lgefr 197 ns'kksa ds lkFk 
gh dbZ la?kksa us dh gSA ;g laf/k la;qä jk"Vª ds bfrgkl esa lcls 
lQy laf/k ds :i esa tkuh tkrh gSA

D;ksVks çksVksdkWy ,d ,slh vUrjkZ"Vªh; laf/k gS tks fd 
tyok;q ifjorZu ,oa la;qä jk"Vª la?k ds ekudksa ds vuq:i 
fofHkUu ns'kksa dks xSl mRltZu esa deh djus ds y{;ksa dks ckè; 
djrh gSA

;g tkurs gq, fd vkt ds bl vkS|ksfxd ;qx esa fodflr 
ns'k gh eq[; :i vR;f/kd xSl mRltZu ds fy, mÙkjnk;h gSA 
;g le>kSrk tkiku ds 'kgj D;ksVks esa 11 fnlEcj 1997 dks 
gqvk vkSj çHkkoh :i 16 Qjojh 2005 dks ykxw fd;k x;kA 
blds vUrxZr 37 ns'kksa ds lkFk gh ;wjksih; la?k us r; fd;k fd 
os ekStwnk xzhu gkml xSlksa ds mRltZu esa 18 çfr'kr rd deh 
yk;saxs vkSj lu~ 2020 rd bl xSl mRltZu dks lu~ 1990 ds 
xSl mRltZu Lrj rd ykus esa l{ke gksaxsA

blh laf/k dks dqN u;s vk;keksa ds lkFk nksgk le>kSrk 
fd;k x;kA lkFk gh dqN xSlksa ds ukeksa esa la'kks/ku fd;k x;kA 
;g le>kSrk 8 fnlEcj 2012 dks gqvkA

i;kZoj.k laj{k.k ls lacaf/kr laHkkfor [krjksa ls fo'o esa 
tkx:drk mRiUu djus ds mís'; ls çFke ckj la;qä jk"Vª ds 
rRoko/kku esa 3&16 twu] 1972 esa LohMu ds LVkWdgkse esa ,d 
lEesyu vk;ksftr fd;k x;kA bls LVkWdgkse i;kZoj.k ,oa 
fodkl lEesyu] 1972 ds uke ls tkuk tkrk gSA bl lEesyu 
esa ekuoh; i;kZoj.k ?kks"k.kkvksa dks LohÑr fd;k x;kA blds 
çeq[k nks Hkkx Fks ftlds çFke Hkkx esa euq"; o mlds i;kZoj.k 
ds laca/k esa Kkr lR;ksa dh ?kks"k.kk gS vkSj f}rh; Hkkx esa 26 
fl)karksa dk çfriknu fd;k x;k gSA bueas ls dqN egRoiw.kZ 
fl)kar fuEukuqlkj gS&

(i) i`Foh ds lHkh lalk/kuksa ftlesa ty] ok;q] LFky] tho tUrq 
rFkk çkÑfrd ikfjfLFkfrdh ra= ds fofHkUu çdkj 'kkfey 
gS] mudk laj{k.k] mfpr çcU/ku ,oa fopkjiw.kZ ;kstukvksa 
ds ek/;e esa orZeku o Hkkoh ih<+h ds fgr esa fd;k tkuk 
pkfg,A

(ii) euq"; dks LoPN o mi;qä i;kZoj.k esa Lora=rk] lekurk 
,oa thou dh i;kZIr fLFkfr;ksa dk ewy vf/kdkj gSA ;g 

D;ksVks çksVksdkWy&1997

(Kyoto Protocol-1997)

LVkWdgkse lEesyu (Stockholm Conference)
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vf/kdkj mls xfjekiw.kZ o LoLFk thou;kiu dh vuqefr 
çnku djrk gSA mls orZeku ,oa Hkkoh ihf<+;ksa ds fy, 
i;kZoj.k dh j{kk o lq/kkj djus dk nkf;Ro Hkh çnku djrk 
gSA

(iii) lHkh çkar ekuo LokLF; çfr [krjk mRiUu djus] thfor 
lalk/kuksa] leqæh thou dks gkfu igq¡pkus] leqæh çnw"k.k dks 
jksdus ds fy, lHkh lEHko dne mBk;saxsA

(iv) lHkh çkarksa dks mudh i;kZoj.kh; uhfr;ksa ds vuq:i 
lalkèkuksa ds nksgu dk iw.kZ vf/kdkj gSA ysfdu mudk ;g 
lqfuf'pr djus dk nkf;Ro Hkh gS fd muds vf/kdkj ;k 
fu;a=.k esa ysus okys fØ;kdykiksa ls mu jkT;ksa ls ;k mudh 
lhek ds ckgj ds {ks=ksa ds i;kZoj.k dks gkfu ugha igq¡pk;saxsA

(v) çkar vius vf/kdkjksa rFkk fu;a=.k ds vUrxZr fd;s x;s 
dk;ksZa }kjk mRiUu çnw"k.k rFkk vU; i;kZoj.k {kfr ls 
ihfM+rksa ds fy, nkf;Ro ds laca/k esa vUrjkZ"Vªh; fof/k dks 
vkxs fodkl djus esa lg;ksx djsaxsA

bl LVkWdgkse lEesyu dh rqyuk fopkjdksa us ekuokfèkdkjksa 
dh lkoZHkkSe ?kks"k.kk ls dh gS rFkk fopkj çdV fd;k gS fd ;g 
uSfrd lafgrk ds :i esa is'k fd;k x;k ,d ?kks"k.kk i= gS ftlls 
jk"Vªh; ,oa vUrjkZ"Vªh; Lrj ij Hkfo"; esa ekuo ds fØ;kdykiksa 
ij fu;a=.k o çHkko jgsxkA

LVkWdgkse laxks"Bh esa 114 jk"Vªksa us Hkkx fy;kA Hkkjr ds 
rRdkyhu ç/kkuea=h Jherh bfUnjk xka/kh us LVkWdgkse lEesyu esa 
Hkkx fy;k Fkk rFkk Hkkjr ds fy, ,d fof'k"V i;kZoj.k uhfr dh 
?kks"k.kk dh FkhA gkykafd Hkkjr esa i;kZoj.k ds çfr tkx:drk dk 
mn; 3 fnlEcj 1984 dh Hkksiky xSl =klnh ds ckn gqvkA 
i;kZoj.kfonksa] ljdkjh fudk;ksa] LosfPNd laxBuksa us bl ckr dks 
eglwwl fd;k fd ekuo dks i;kZoj.k dh lhekvksa esa jgdj viuk 
thou O;rhr djuk gksxkA çÑfr ls fdlh Hkh çdkj dh NsM+NkM+ 
djus ls mldh tku&eky dh gkfu dh iw.kZ laHkkouk jgsxhA 
i;kZoj.k dks lqjf{kr djds gh vius vki dks lqjf{kr j[kuk 
gksxkA

;g vUrjkZ"Vªh; le>kSrk 2 Qjojh 1971 esa ikfjr gqvk Fkk 
tks vkæZ Hkwfe ds laj{k.k dk lnqi;ksx ds fy, vUrjkZ"Vªh; 
lg;ksx dk <kapk çnku djrk gSA la;qDr jk"Vª dh 'kSf{kd] 
oSKkfud vkSj lkaLÑfrd laxBu (UNESCO) us blesa lw=èkkj 
dh Hkwfedk dk fuoZgu fd;kA Hkkjr us bl le>kSrs ij 1981 esa 
vius gLrk{kj fd,A bldk eq[; dk;kZy; jkelj C;wjks Xyk.M] 
fLoVtjyS.M esa fLFkr gSA

bl le>kSrs ds mís'; esa eq[; :i ls tyh; Hkwfe dh gkfu 

jkelj le>kSrk (Ramsar Convention)

dks jksduk] isM+&ikS/kksa vkSj i'kqvksa vkSj muls lacaf/kr i;kZoj.kh; 
çfØ;kvksa dk laj{k.k djuk gSA bl le>kSrs ds eq[; fcUnq 
fuEukuqlkj gS&

(i) ,d ;k vf/kd vkæZ Hkwfe okys LFkkuksa dks vUrjkZ"Vªh; vkæZ 
Hkwfe LFkyksa dh lwph esa lfEefyr djukA

(ii) vkæZ Hkwfe {ks=ksa ds laj{k.k dks çksRlkfgr djukA

(iii) esUxzkso ikni LFkyksa ds cqf)erkiw.kZ ç;ksx dks çksRlkfgr 
djukA

(iv) le>kSrk ykxw djus gsrq vU; çkarksa ls lykg dj] nks ;k 
vf/kd ns'kksa ds e/; iM+us okyh vkæZ Hkwfe] vkil esa forfjr 
gksus okyh unh] tyk'k; vkfn ty O;oLFkk,a ,oa çtkfr;ksa 
ds Hkkx ds laca/k esa fu.kZ; djukA

(v) vkæZ Hkwfe {ks=ksa dh ;kstukvkas ds fodkl ds laca/k esa ppkZ 
djukA

(vi) vkæZ {ks=ksa ds laca/k esa vuqla/kku ,oa lapkyu çf'k{k.k dks 
çksRlkgu nsukA

(vii) okVj Qkmy ds ykHk ds fy, tyh; {ks=ksa ds lapkyu 
le>kSrs esa lwpuk fu/kkZfjr djukA

(viii) vkæZ Hkwfe fjtoZ LFkyksa dh LFkkiuk djukA

Hkkjr esa vc rd yxHkx 25 jkelj vkæZ Hkwfe LFky fpfUgr 
fd;s tk pqds gSa tks fofHkUu jkT;ksa mM+hlk] iatkc] vkUèkz çns'k] 
tEew&d'ehj] jktLFkku] dsjy] mÙkj çns'k] rfeyukMq] 
fgekpy çns'k ,oa f=iqjk esa fLFkr gSA Hkkjr esa ikap lcls cM+h 
vkæZ Hkwfe ,oa jkelj LFky gS tks osEckun] fpydk] dksysd] 
vLFkkeqMh ,oa yksdVd >hy gSA

3&14 twu 1992 dks fj;ks Mh tsusjks esa i`Foh lEesyu dk 
vk;kstu gqvkA la;qDr jk"Vª dh i;kZoj.k ,oa fodkl vf/kos'ku  
(UNCED) dh egRoiw.kZ laf/k dh igy dks tyok;q ifjorZu ij 
la;qDr jk"Vª ds vf/kos'ku ds uke ls Hkh tkuk tkrk gSA ;g 
vf/kos'ku Hkkxhnkj ns'kksa dks bl ckr ds fy, ck/; djrk gS fd 
ekuo }kjk NksM+h tkus okyh xzhu gkml xSlksa ds ,sls Lrj dks 
lapkfyr j[k lds tks i;kZoj.k O;oLFkk ds lkFk vf/kd gLr{ksi 
u dj ldsA bl lEesyu esa 172 ns'kksa rFkk 2400 xSj ljdkjh 
laxBu çfrfuf/k;ksa us viuk çfrfuf/kRo fd;kA

bl lEesyu esa i;kZoj.k dh nh?kksZi;ksxh fodkl dh 
voèkkj.kk dks fodflr djus ij cy fn;k x;k FkkA bl le>kSrs 
ij 150 ls vf/kd ns'kksa us gLrk{kj fd;s FksA Hkkjr us 1994 esa bl 
le>kSrs ij gLrk{kj fd;sA bl lEesyu ds çeq[k çLrko fuEu 
çdkj Fks&

i`Foh lEesyu (Earth Summit)
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(i) ekuo tkfr nh?kksZi;ksxh fodkl ds dsUæ gS rFkk çÑfr ds 
lkFk ekuo LoLFk ,oa mRikndrk okyk thou thus dk 
gdnkj gSA

(ii) lHkh çkar xjhch nwj djus esa ,d nwljs dk lg;ksx djsA

(iii) leLr ekuoksa dk vf/kdkj gS fd os Lo;a ds fodkl gsrq 
lkekU; larks"kçn i;kZoj.k esa okl djsA

(iv) lHkh euq"; lalk/kuksa dks U;k;ksfpr ç;ksx djsA Hkkoh ih<+h 
dh vko';drkvksa dks /;ku esa j[kus gq, viuh 
vko';drkvksa dh iwfrZ djsA

(v) lHkh çkar i;kZoj.k laj{k.k laca/kh funsZ'kksa dks tuekul esa 
igq¡pk,A

(vi) çkar i;kZoj.k laj{k.k laca/kh dkuwuksa dk l[rh ls ikyuk 
djk,A

(vii) i;kZoj.kh; çnw"k.k ds L=ksrksa dk irk yxkdj muds 
fu;a=.k }kjk çnw"k.k dks de ;k lhfer djsA

(viii) euq"; dk vf/kdkj gS fd og vPNh xq.koÙkk okys i;kZoj.k 
esa okl djs tgk¡ mldk thou Lrj mPp fdLe dk gksA

(ix) thok'e bZa/ku ds ç;ksx dks de dj ÅtkZ ds oSdfYid 
L=ksrksa dk mi;ksx djsA blls çnw"k.k de gksus ds 
lkFk&lkFk ÅtkZ laj{k.k Hkh gksxkA

(x) tu ;krk;kr ds lk/kuksa ds ç;ksx esa lko/kkuh cjrdj 
çnw"k.k ds Lrj dks de fd;k tk,A

tSlk fd Åij of.kZr gS] dsUnz o jkT; ljdkjksa }kjk 
i;kZoj.k lwj{kk] izkÑfrd lalk/kuksa ds laj{k.k] ty rFkk ok;q 
iznw"k.k fu;a=.k] oU; tho laj{k.k vkfn ls lEcfU/kr vusd
vf/kfu;e ikfjr fd;s x;s gSaA ysfdu bu vf/kfu;eksa dks ykxw 
djus esa vusd ck/kk,a vkrh gSaA buesa ls dqN fuEufyf[kr gSa %&

1- c<+rh gqbZ tula[;k % vf/kd tula[;k ncko ds dkj.k 
i;kZoj.kh; dkuwuksa dks ykxw djus ds fy, cgqr vf/kd /ku] 
le; rFkk tu'kfDr dh vko';drk gksrh gSA bl izdkj 
vf/kd tula[;k vius vki esa i;kZoj.kh; dkuwuksa ds ykxw 
djus esa lcls cM+h ck/kd gSA

2- vf'k{kk% i;kZoj.k dkuwuksa dks ykxw djus esa f'k{kk dh cM+h 
vge~ Hkwfedk gksrh gSA fodkl'khy ns'kksa esa tgka f'k{kk dk 
Lrj cgqr de gS ogka i;kZoj.k dkuwuksa dks ykxw djus es 
vf/kd ck/kk,a vkrh gSa] D;ksafd vf'kf{kr O;fDr bu dkuwuksa 
ds egÙo dks ugha le>rkA

i;kZoj.k dkuwuksa dks ykxw djus esa ck/kk,a

(Issues Involved in Enforcement of Environmental 

Legislation)

3- vufHkKrk% vusd f'kf{kr yksx Hkh i;kZoj.kh; dkuwuksa ls 
vufHkK gSaA vr% i;kZoj.kh; dkuwuksa dks ykxw djus ds 
fy, f'kf{kr yksxksa dks Hkh bu dkuwuksa dk Kku djkuk 
vko';d gSA blds fy, bu dkuwuksa ds vFkZ o egÙo dk 
O;kid izpkj&izlkj vko';d gSA

4- i;kZIr dkuwu dk vHkko% oSls rks i;kZoj.k lqj{kk o 
laj{k.k gsrq vusd dkuwu cuk;s x;s gSa] fQj Hkh ou o oU; 
thoksa ds mi;ksx o O;olk;] tyk'k;ksa dks xUnk djus ls 
jksdus] [kuu vkfn ls lEcfU/kr ekeyksa esa i;kZIr dkuwuksa 
dk vHkko gSA dqN ekeyksa esa dkuwuksa esa [kkfe;ka Hkh gSa] 
yksx ftldk vuqfpr Qk;nk mBkrs gSA

5- vkfFkZd dkj.k % vf/kd ykHkktZu ds ykyp esa xyr 
rjhds ls lalk/kuksa dk nksgu gksrk gSA gekjs ns'k esa FkksM+s 
ls iSlksa dh fj'or nsdj fdlh vf/kdkjh ls xyr rjhds 
ls vuqefr izkIr dj ysuk ,d vke ckr gks x;h gSA NksVs 
m|ksxksa esa vkfFkZd raxh ds dkj.k vif'k"Vksa dk iqupZØ.k 
ugha fd;k tk ldrkA cM+s&cM+s m|ksxifr rFkk rLdj 
èku ds ykyp esa dkuwuh [kkfe;ka dk Qk;nk mBkrs gSaA

6- /kkfeZd jhfr&fjokt % fofHkUu /kkfeZd vk;kstuksa ds rgr~ 
ewfrZ;ksa] rkft;ksa] iwtk] lkexzh vkfn dks tyk'k;ksa esa 
izokfgr dj fn;k tkrk gSA bl izdkj ds eqn~ns pawfd 
tuHkkouk ls tqM+s gksrs gSa] blfy, buesa i;kZoj.kh; 
dkuwuksa dk l[rh ls ikyu ugha fd;k tk ldrkA

    
1- i;kZoj.k laj{k.k vf/kfu;e lEiw.kZ Hkkjr esa 19 uoEcj 

1986 ls ykxw gSA ftlesa pkj v/;k; ,oa 26 /kkjk,a gSaA
2- ok;q çnw"k.k fuokj.k ,oa fu;a=.k vf/kfu;e 16 ebZ 1981 

ls ykxw gS ftlesa 7 v/;k; ,oa 54 /kkjk,a ykxw gSaA
3- ty çnw"k.k fuokj.k ,oa fu;a=.k vf/kfu;e 23 ekpZ] 

1974 ls 12 jkT;ksa ,oa la?k jkT; {ks=ksa esa ykxw fd;k x;kA 
ftls 1978 o 1988 esa la'kksf/kr fd;k x;kA bl 
vf/kfu;e esa 8 v/;k; ,oa 64 /kkjk,a gSaA

4- oU; tho laj{k.k vf/kfu;e 9 fnlEcj] 1972 esa ykxw 
fd;k x;kA tEew d'ehj dks NksM+dj ;g iwjs ns'k esa ykxw 
gSA bls 1982 ,oa 1986 esa la'kksf/kr fd;k x;kA blesa 7 
v/;k;] 6 vuqlwfp;k¡ ,oa 66 /kkjk,a gSaA

5- ou laj{k.k vf/kfu;e 25 vDVwcj] 1980 esa ykxw fd;k 
x;kA tks tEew d'ehj dks NksM+dj lHkh jkT;ksa esa çHkkoh 
gSA

6- çksVksdkWy og vUrjkZ"Vªh; lgefr gS tks Lo;a ij fuHkZj 

gksus ds lkFk&lkFk fdlh orZeku le>kSrs ;k laf/k ls Hkh 

lacaf/kr gSA

egRoiw.kZ fcUnq
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7- ekWfUVª;y çksVksdkWy dk mís'; ekuo }kjk fufeZr vkstksu 
dh ijr dks {kh.k djus okys inkFkksZa dh ek=k dks de ;k 
fcYdqy lekIr djuk gSA

8- D;ksVks çksVksdkWy 1997 esa tkiku esa D;ksVks esa fn;k x;k 
ftlesa 38 vkS|ksfxd ns'kksa dks dkcZu mRltZu dks 
2008&12 ds e/; 5-2 çfr'kr vkSlr ds vuqlkj 1990 ds 
Lrj ij ykus ds fy, dkuwuh rkSj ij ck/; fd;k x;kA

9- Hkkjrh; lafo/kku ds vuqPNsn 51&, esa 42oka la'kks/ku 
i;kZoj.k ds laj{k.k ,oa mlesa lq/kkj dks ,d ewy drZO; dk 
:i nsrk gSA

10- Hkkjrh; lafo/kku dk 48&, vuqPNsn ;g Li"V djrk gS fd 
jkT; dk drZO; gS fd og u dsoy i;kZoj.k dk cpko o 
lq/kkj djs cfYd ns'k ds ouksa vkSj oU; thoksa dk Hkh laj{k.k 
djsA

11- 1972 esa vk;ksftr la;qä jk"Vª lEesyu ekuoh; i;kZoj.k 
ls lacaf/kr Fkk tks LVkWdgkse esa vk;ksftr fd;k x;kA blds 
i'pkr~ Hkkjr esa i;kZoj.k laj{k.k dks egRoiw.kZ LFkku fn;k 
x;kA

12- ty çnw"k.k vf/kfu;e 1974 dk eq[; mís'; ty çnw"k.k ds 
fu;a=.k ,oa mipkj vkSj ty dh LoPNrk o is;rk dks 
dk;e j[kuk gSA

13- 5 twu 1992 dks la;qä jkT; la?k ds i`Foh lEesyu dk 
vk;kstu fj;ks Mh tusfj;ks esa gqvk Fkk tks tSo fofo/krk ds 
laj{k.k ij vk/kkfjr FkkA

14- i;kZoj.k laj{k.k ls lacaf/kr dkuwuksa dks ykxw djus esa 
vf'k{kk] c<+rh tula[;k] vufHkKrk] i;kZIr dkuwuksa dk 
vHkko] /kkfeZd jhfr&fjokt tSlh çeq[k ck/kk,a gSaA

  

1- i;kZoj.k laj{k.k vf/kfu;e dc ykxw gqvk\
¼v½ 19 uoEcj 1986 ¼c½ 2 fnlEcj 1984
¼l½ 27 ebZ 1964 ¼n½ 16 ebZ 1981

2- i;kZoj.k laj{k.k esa fdrus v/;k; o /kkjk,a gSa&
¼v½ 7 v/;k; 54 /kkjk,a
¼c½ 4 v/;k; 26 /kkjk,a
¼l½ 5 v/;k; 46 /kkjk,a
¼n½ 2 v/;k; 21 /kkjk,a

3- ty çnw"k.k fuokj.k ,oa fu;a=.k vf/kfu;e loZçFke dc 
ykxw gqvk&
¼v½ 23 ekpZ 1974 ¼c½ 19 uoEcj 1986
¼l½ 9 fnlEcj 1972 ¼n½ 25 vDVwcj 1980

vH;klkFkZ ç'u
cgqp;ukRed ç'u (Multiple Choice Questions)

4- oU; tho laj{k.k vf/kfu;e dc ykxw gqvk&
¼v½ 23 ekpZ 1974 ¼c½ 2 fnlEcj 1984
¼l½ 9 fnlEcj 1972 ¼n½ 25 vDVwcj 1980

5- ou laj{k.k vf/kfu;e fdl o"kZ esa ykxw gqvk&
¼v½ 1954 ¼c½ 1972
¼l½ 1978 ¼n½ 1980

6- Hkkjr esa okfudh foHkkx dh LFkkiuk dc gqbZ&
¼v½ 1852 ¼c½ 1858
¼l½ 1878 ¼n½ 1927

7- ok;q çnw"k.k fuokj.k ,oa fu;a=.k vf/kfu;e dc ykxw gqvk&
¼v½ 16 ebZ 1981 ¼c½ 9 fnlEcj 1972
¼l½ 23 ekpZ 1974 ¼n½ 2 fnlEcj 1984

8- çFke Hkkjrh; ou vf/kfu;e dc ikfjr gqvk&
¼v½ 1858 ¼c½ 1859
¼l½ 1878 ¼n½ 1952

9- oU; tho laj{k.k vf/kfu;e Hkkjr ds fdl jkT; esa ykxw 
ugha gS&
¼v½ if'peh caxky ¼c½ tEew&d'ehj
¼l½ vklke ¼n½ dsjy

10- i;kZoj.k dkuwu dks ykxw djus esa çeq[k ck/kk,a gS&
¼v½ c<+rh tula[;k
¼c½ vf'k{kk
¼l½ /kkfeZd jhfr&fjokt
¼n½ mijksä lHkh

11- oU; tho laj{k.k vf/kfu;e dh fdl /kkjk ds rgr Hkkjr 
ljdkj dks fdlh {ks= fo'ks"k dks vH;kj.k ;k jk"Vªh; m|ku 
?kksf"kr djus dk vf/kdkj gS&
¼v½ /kkjk 39 ¼c½ /kkjk 44
¼l½ /kkjk 65 ¼n½ /kkjk 88

12- Hkkjrh; lafo/kku ds fdl vuqPNsn esa i;kZoj.k laj{k.k dks 
ukxfjdksa dk ewy drZO; ekuk x;k gS&
¼v½ vuqPNsn 21 ¼c½ vuqPNsn 48&d
¼l½ vuqPNsn 49 ¼n½ vuqPNsn 51&d

13- i`Foh lEesyu dgk¡ lEiUu gqvk&

¼v½ isfjl ¼c½ tsusok

¼l½ fj;ks Mh tusfj;ks ¼n½ tkiku

14- tSo fofo/krk vf/kos'ku dc gqvk&

¼v½ 5 twu 1992 ¼c½ 2 fnlEcj 1997

¼l½ 29 fnlEcj 1993 ¼n½ 6 ebZ 1987

15- ekWfUVª;y çksVksdkWy lacaf/kr gS&

¼v½ tSo fofo/krk laj{k.k
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¼c½ vkstksu ijr laj{k.k

¼l½ oU;tho laj{k.k

¼n½ ou laj{k.k

16- ty çnw"k.k fuokj.k o fu;a=.k vf/kfu;e dk çeq[k mís'; 
gS&

¼v½ ty dh LoPNrk ,oa is;rk dk;e j[kuk

¼c½ ty çnw"k.k dk fu;a=.k djuk

¼l½ ty çnw"kdksa dk mipkj djuk

¼n½ mijksä lHkh

1- Hkkjrh; lafo/kku ds 48&d esa D;k çko/kku gS\

2- Hkkjrh; lafo/kku ds 51&d vuqPNsn esa D;k O;oLFkk gS\

3- i;kZoj.k laj{k.k vf/kfu;e D;k gS o dc ykxw gqvk\

4- i;kZoj.k laj{k.k vf/kfu;e dh dksbZ pkj /kkjk,a fyf[k,A

5- ok;q çnw"k.k fuokj.k o fu;a=.k vf/kfu;e dc ykxw gqvk\

6- ok;q çnw"k.k fuokj.k o fu;a=.k vf/kfu;e dh dksbZ pkj 
/kkjk,a fyf[k,A

7- ty çnw"k.k fuokj.k o fu;a=.k vf/kfu;e dc ykxw gqvk 
rFkk bldk la'kks/ku dc&dc gqvk\

8- ty çnw"k.k fuokj.k o fu;a=.k vf/kfu;e dh eq[; 
fo'ks"krk,a fyf[k,A

9- oU; tho laj{k.k vf/kfu;e Hkkjr esa dc o dgk¡ ykxw 
gqvk\bldk la'kks/ku dc&dc gqvk\

10- oU; tho laj{k.k vf/kfu;e dh çeq[k fo'ks"krk,a D;k gS\

11- ou laj{k.k vf/kfu;e Hkkjr esa dc ykxw gqvk rFkk Hkkjr esa 
jk"Vªh; ou uhfr dc cuh\

12- ou laj{k.k vf/kfu;e ds çeq[k mís'; D;k gS\

13- i;kZoj.k dkuwuksa dks ykxw djus esa vkus okyh çeq[k rhu 
ck/kk,a dkSulh gSa\

14- ekWfUVª;y çksVksdkWy D;k gS\

15- 'kksj çnw"k.k vf/kfu;e dc ykxw gqvk\

16- LVkWdgkse lEesyu dh çeq[k Fkhe D;k Fkh\

17- D;ksVks çksVksdkWy dk çeq[k fu"d"kZ D;k Fkk\

18- jk"Vªh; gfjr fVªC;wuy vf/kfu;e dc çLrqr fd;k x;k\

19- i`Foh lEesyu dc gqvk\bl lEesyu dk çeq[k mís'; D;k 
Fkk\

20- çksVksdkWy D;k gS\

1- ekWfUVª;y çksVksdkWy dh çeq[k fo'ks"krkvksa dk o.kZu 
dhft,A

vfr y?kwÙkjkRed ç'u (Very Short Answered 

Questions)

y?kwÙkjkRed ç'u (Short Answered Questions)

2- D;ksVks çksVksdkWy dh çeq[k fo'ks"krkvksa dk o.kZu dhft,A

3- ou laj{k.k vf/kfu;e ij fVIi.kh fyf[k,A

4- ty çnw"k.k fuokj.k o fu;a=.k vf/kfu;e dh çeq[k èkkjkvksa 
ij ys[k fyf[k,A

5- ok;q çnw"k.k fuokj.k o fu;a=.k vf/kfu;e dh çeq[k 
fo'ks"krkvksa dk o.kZu dhft,A

6- Hkkjrh; lafo/kku ds fdu fofHkUu vuqPNsnksa esa i;kZoj.k dh 
lqj{kk o fodkl dk çko/kku gS\o.kZu dhft,A

7- oU; tho laj{k.k vf/kfu;e ij laf{kIr fVIi.kh fyf[k,\

8- 'kksj çnw"k.k vf/kfu;e dh çeq[k fo'ks"krk,a D;k gS\o.kZu 
dhft,A

9- LVkWdgkse lEesyu ds çeq[k mís'; D;k Fks\lEesyu esa D;k 
çLrko ikfjr fd;s x,\

10- i`Foh lEesyu ij laf{kIr fVIi.kh fyf[k,A

1- Hkkjr esa ou ,oa oU; tho laj{k.k ls lacaf/kr vf/kfu;eksa dks 
foLrkj ls le>kb,\

2- Hkkjr esa ty] ok;q ,oa 'kksj çnw"k.k laca/kh vf/kfu;eksa dh 
foLrkj ls O;k[;k dhft,A

3- tyok;q vf/kos'ku D;k gS\oSf'od rki o`f) dks jksdus ds 
fy, gq, ç;klksa dk foLrkj ls o.kZu dhft,A

4- i;kZoj.k dkuwuksa dks ykxw djus esa vkus okyh çeq[k ckèkkvkas 
dk o.kZu dhft,A

5- fuEu ij fVIi.kh fyf[k,&

¼v½ jk"Vªh; gfjr fVªC;wuy vf/kfu;e

¼c½ i`Foh lEesyu

¼l½ D;ksVks çksVksdkWy

¼n½ i;kZoj.kh; lqj{kk vf/kfu;e

 1 ¼v½ 2 ¼c½ 3 ¼v½ 4 ¼l½ 5 ¼n½ 
6 ¼c½ 7 ¼v½ 8 ¼c½ 9 ¼c½ 10 ¼n½ 
11 ¼n½ 12 ¼n½ 13 ¼l½ 14 ¼v½ 

15 ¼c½ 16 ¼n½

fucU/kkRed ç'u (Long Answered Questions)

mÙkjekyk%
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bdkbZ & 4
i;kZoj.kh; tSoizkS|ksfxdh

(Environmental Biotechnology)

fp= 4-1 % vif'k"V ty mipkj dh fof/k

ifjp; (Introduction) 

c<+rs gq, vkS|ksxhdj.k o 'kgjhdj.k us i;kZoj.k çnw"k.k 
tSlh xaHkhj leL;kvksa dks tUe fn;k gSA blds ifj.kkeLo:i 
i;kZoj.k ds ewy ?kVd ty] ok;q o Hkwfe çnw"k.k dk f'kdkj gq, 
gSaA i;kZoj.k tSoçkS|ksfxdh thofoKku dh og 'kk[kk gS ftlesa 
i;kZoj.k çnw"k.k ls mRiUu vif'k"V ty] Bksl vif'k"V] 
vif'k"V e`nk vkfn dh lQkbZ dj mls mipkfjr dj iqu% ç;ksx 
dh fLFkfr esa yk;k tkrk gSA c<+rh gqbZ tupsruk ds vuq:i 
i;kZoj.k dh lqj{kk] LokLF; ,oa xq.koÙkk dk /;ku j[kuk vR;Ur 
vko';d gSA ubZ jktuhfrd o vFkZ'kkL= uhfr ds dkj.k 
ck;ksjsfefM;s'ku ,oa tSoiquLZFkkiu rduhdksa dk ç;ksx c<+k gS 

ftlds QyLo:i e`nk ,oa Hkwty dk LoPNhdj.k laHko gks ldk 
gSA

og ty ftlesa mifLFkr fofHkUu v'kqf);ksa ds dkj.k mldk 
ykHknk;d mi;ksx laHko u gks lds] vif’k"V ty dgykrk gSA 
;g vif’k"V ty ;fn i;kZoj.k dks {kfr igq¡pk;s rks bls iznw"kd 
dgrs gSaA vif’k"V ty esa mifLFkr dkcZfud o vdkcZfud 
inkFkksZa dh ek=k ds vk/kkj ij iznw"k.k dks ekik tkrk gSA iznw"k.k 
ekiu dh fofHkUu fof/k;k¡ tSls tSfod vkDlhtu vko’;drk 
(Biological Oxygen Demand, BOD), jklk;fud vkDlhtu 
vko’;drk (Chemical Oxygen Demand, COD) fuyfEcr 

vif'k"V ty mipkj (Waste Water Treatment)
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    fp= 4-3 % P;koh fQYVj 

fp= 4-2 % P;koh fQYVj

Bksl] tSfod lwpd vkfn gSA 

vif’k"V ty ds mipkj dh fuEu 5 voLFkk,a gksrh gSa 
¼fp= 4-1½ & ¼1½ vkjfEHkd mipkj ¼2½ izkFkfed mipkj ¼3½ 
f}rh;d mipkj ¼4½ r`rh;d mipkj ¼5½ vkiad mipkjA

mijksDr esa ls izFke pkj izkoLFkk,a ok;oh ,oa vok;oh 
nksuksa gh fof/k;ksa esa gksrh gS] ysfdu vkiad mipkj fof/k vok;oh 
gksrh gSA

1- vkjfEHkd mipkj% bl izfØ;k esa ty esa rSjus okys Bksl 
inkFkksZa dks Nkudj rFkk fuyafcr Bksl dks lknu (Setting) }kjk 
vyx fd;k tkrk gSA

2- izkFkfed mipkj% blds fy, Å/oZ] {kSfrt] vjh; cgko 
okys lknu Vsad dke esa ysrs gSA ty ds Vsad esa izos’k ls mlds 
Vsad ls ckgj vkus dh vof/k ¼vkokl le;½ 15&45 feuV gksrh 
gSA bl vof/k esa vf/kdka’k fuyfEcr v’kqf);ka Vsad ds ry ij 
tek gks tkrh gS ;k ty ds lrg ij eyQsu ds :i esa rSjus 
yxrh gSA bl izfØ;k esa ty dh BOD esa 40 izfr’kr deh vk 
tkrh gSA bl Vsad ls izkIr lhost lkfnr lhost (Settled 

Sewage) dgykrk gSA

3- f}rh;d mipkj% blesa ty esa ?kqys fuyfEcr dkcZfud 
inkFkksZa dk ok;oh; ;k vok;oh; ikpu fd;k tkrk gSA

4- r`rh;d mipkj% bl izfØ;k esa tSo mipkfjr vif’k"V 
ty ls fuyfEcr dkcZfud inkFkksZa rFkk QkLQsV vkfn fof’k"V 
;kSfxdksa dks gVk;k tkrk gS] ftlls ty dh BOD vksj ?kV 
tkrh gS] ;s fØ;k,¡ HkkSfrd ;k jklk;fud gksrh gSA QkLQsV dks 
gVkus ds fy, bls fQVdjh ;k pwus ls vo{ksfir fd;k tkrk gS 
vkSj vo{ksi dks Nkudj vyx dj ysrs gSA

5- vkiad mipkj% mipkj ds nkSjku lkfnr (Settled) Bksl 
inkFkksZa dks vkiad dgrs gSaA bldk mipkj eq[; :i ls 
vok;oh; gksrk gSA

bl izfØ;k esa ,d cM+k lsfIVd Vsad fy;k tkrk gS ftlesa 
volknu ,oa ikpu fØ;k lEiUu gksrh gSA vktdy lsfIVd 
Vsad esa ckf/kdk (Buffles) yxk;h tkrh gS] tks volknu esa 

vif’k"V ty dk vok;oh; mipkj

lgk;d gksrh gS ¼fp= 4-2 ,oa 4-3½A lkFk gh ikpu dh n{krk 
c<+kus gsrq fofHkUu fof/k;ksa }kjk lw{e thoksa dh la[;k Hkh c<+k;h 
tkrh gSA

lw{e tho% vok;oh; ikpu dh fØ;k esa lw{etho izeq[kr% 
thok.kq vkfn fyfiM] izksVhu] dkcksZgkbMªsV ds ikpu esa lgk;d 
gksrs gS rFkk feFksu o CO  mRikfnr djrs gSaA2

1- fMlYQksfofcz;ks tSls thok.kq dkcZfud v.kqvksa ds 
vkDlhdj.k gsrq lYQj dks bysDVªkWu xzkgh ds :i esa 
mi;ksx djrs gSA ftlls lYQsV dk lYQkbM esa vip;u 
gksrk gSA

2- foukbVªhdkjh thok.kq dkcZfud v.kqvksa ds vkDlhdj.k ds 
–fy, NO  dks bysDVªkWu xzkgh ds :i esa mi;ksx djrs gS] 3  

ftlls NO ¼ukbVªsV½ dk vip;u gksrk gSA mnklhu pH 3  

ij bl izfØ;k esa ukbVªkstu (N ) curh gS] tcfd vEyh; 2

pH ij ukbVªkstu vkWDlkbM curk gSA

dkcZfud inkFkZ  vkDlhÑr vkcZfud inkFkZA

3- feFksukstsfud thok.kq esa mifLFkr lgdkjdksa (Coactors) 

tSls feFksuksIVsfju] feFksuks¶;wjsu ,oa dks,Utkbe M dh 
lgk;rk ls thok.kq CO  dks feFksu (CH ) esa vipf;r djrs 2 4

gSaA

fQYVj ds xqVdksa ds pkjksa vksj lw{ethoksa }kjk fufeZr ,d 
tSfod fQYe gksrh gSA vif’k"V ty ds izokg dh fn’kk rhjksa ls 
bafxr gSA

vkiad (Sludge) mipkj% lhost vkiad ds mipkj }kjk 
mlesa jksxtudksa dk uk’k fd;k tkrk gS rFkk nqxZa/k esa deh vkrh 
gSA ,sls mipkfjr vkiad dks [ksrh esa moZjd ds :i esa dke esa ysrs 
gSA mipkj ds fy, izkIr vkiad rhu izdkj dk gks ldrk gS & ¼1½ 
izkFkfed mipkj ds ckn izkIr volkn (Sediment) ¼2½ ok;oh; 
mipkj ds ckn izkIr lfØ;r vkiad ¼3½ izkFkfed mipkj ds 
nkSjku mRiUu eyQsu (Scum)A

vkiad mipkj gsrq iz;qDr laikfp= esa nks VSad gksrs gS] izFke 

dkcZfud inkFkZ  vkDlhÑr dkcZfud inkFkZ
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fp= 4-4 % nks VsSadksa okyh vkiad mipkj i)fr 

laikfp= VSad rFkk f}rh; Hk.Mkj.k VSad ¼fp= 4-4½A vkiad dks 
laikfp= VSad esa 30&40 feuV rd j[kk tkrk gSA blesa vkida 
/khjs& /khjs lagr (Compact) gksrk tkrk gSA vkiad laikfp=ksa dh 
n{krk dk fu;a=.k laHko ugha gksrk gS] ysfdu ;g tyok;q _rq 
ifjorZu] vkfo"kkyq tSovi?kVuh; inkFkksZa dh mifLFkfr ls 
izHkkfor gksrk gSA

,sls Bksl inkFkZ ftUgsa dpjs ds :i esa QSad fn;k tkrk gS] 
tSls ikWyhFkhu] IykfLVd ds fMCcs] ØkWdjh] iSfdax lkexzh rFkk 
bekjrksa ds fuekZ.k ds ckn cps O;FkZ inkFkZ] moZjd] dkxt  
m|ksx] jlk;u la;a=ksa] isVªksfy;e bdkbZ;ksa ls fudys inkFkZ Bksl 
vif’k"V (Solid waste) ds vUrxZr vkrs gSA

fo?kVu ds vk/kkj ij Bksl vif’k"V nks izdkj ds gksrs gS&

1- fo?kVudkjh iznw"kd (Degradable Pollutants): ,sls 
Bksl vif’k"V tks vi?kVdksa }kjk fo?kfVr gksdj ljy inkFkksZa esa 
foHkkftr gks tkrs gS] mls fo?kVudkjh vif’k"V dgrs gSa] tSls 
lM+s xys Qy] lfCt;ka] ?kjsyw dpjk] eyew= vkfnA

2- vfo?kVudkjh izn w"kd (Non-degradable        

Pollutants): ,sls Bksl vif’k"V tks vi?kVdksa }kjk vi?kfVr 
ugha gksrs gSa vkSj ;s  vifjofrZr jgrs gSa] vfo?kVudkjh iznw"kd 
dgykrs gSaA tSls Mh-Mh-Vh- ] ch-,p-lh-] ,YMªhu] fVu] 
,Y;wfefu;e vkfnA ,sls iznw"kd thoksa esa Hkkstu Ja`[kyk ,oa 
tSo&Hkw&jlk;u pØksa }kjk lafpr gksrs jgrs gS] bl fØ;k dks 
tSovko)Zu (Biomagnification) dgrs gSaA

izHkko ds vk/kkj ij Bksl vif’k"V nks izdkj ds gksrs gSa&

1- izdksi ;qDr vif’k"V (Hazardous Waste): ,sls 
vif’k"Vksa dk i;kZoj.kh; ekud ugha gksrk gS] budh lw{e ek=k Hkh 
?kkrd gksrh gSA tSls ukfHkdh;@jsfM;ks/kehZ inkFkZ] fpfdRlk 
lacaf/kr vif’k"V (Medical Waste)A

2- izdksi jfgr vif’k"V (Non-hazardous Waste): buds 

Bksl vif’k"V% lzksr] mipkj ,oa izcU/ku

(Solid Waste: Sources, Treatment and Management)

mi;qDr i;kZoj.kh; ekud gksrs gSa rFkk tks ,d fuf’pr lkUnzrk 
ds ckn gh gkfudkjd gksrs gSaA ;s iqu% nks izdkj ds gksrs gS& (i) 
NksVs ifjek.k ds vif’k"V tSls ?kjsyw] O;kolkf;d o laLFkkuksa ds 
O;FkZ inkFkZA bUgsa lfEefyr :i ls uxjikfydk Bksl vif’k"V 
(Municipal Solid Waste, MSW) dgrs gSaA   (ii) cMs+ ifj.kke 
ds vif’k"V tSls Hkou fuekZ.k o /oLrhdj.k ds O;FkZ inkFkZ] 
la;a=ksa ds VqdM+sa vkfnA bUgsa lfEefyr :i ls fuekZ.k o 
/ofLrdj.k vif’k"V (Construction and    Demolition Waste) 
dgrs gSaA

 

uxjksa ds vO;ofLFkr fodkl ,oa foLrkj rFkk vkl&ikl 
LFkkfir m|ksx /ka/ks] dy&dkj[kkuksa ls i;kZoj.k larqyu dkQh 
c<+k gSA bl uxjh; vif’k"V esa O;kolkf;d (Commerical) 

vkS|ksfxd (Industrial) o laLFkkxr (Institutional) lHkh izdkj 
ds vif’k"V feys gksrs gSaA vr% bls CII vif’k"V Hkh dgrs gSa (C = 

Commercal; I = Industrial and I = Institutional)A uxjh; ,oa 
vkS|ksfxd vif’k"Vksa ds eq[; lzksr fuEu gS&

1- ?kjsyw vif’k"V (Garbage): blds vUrxZr jlksbZ?kj ds 
vif’k"V] ikWfyFkhu dh FkSfy;ka] IykfLVd /kkrqvksa ds fMCcs] 
dkxt] dkap] diM+s ds VqdM+s] ikyrw i’kqvksa ds vif’k"V Hkou 
fuekZ.k] /oLrhdj.k ds vif’k"V vkfn 'kkfey gSA mijksDr 
vif’k"Vksa dh ek=k tula[;k ij fuHkZj djrh gSA

2- vkS|ksfxd vif’k"V (Industrial Waste): blds vUrxZr 
fofHkUu vkS|ksfxd bdkb;ksa tSls& ?kh] 'kDdj] 'kjkc cukus okyh 
bdkbZ;ka] jlk;u m|ksx] rsy 'kks/kd m|ksx] /kkrq xykus ds 
dkj[kkus] rkih; ÅtkZ la;a=] dkxt o yqxnh cukus ds dkj[kkus 
'kkfey gSA

3- O;kolkf;d vif’k"V (Commercial Waste): blesa 
dkxt] IykfLVd] cksjs] /kkrqvksa ds VqdM+s] ifjogu gsrq vko’;d 
inkFkZ] lCth] vukt ef.M;ksa rFkk nw/k m|ksx ds vif’k"V 
lfEefyr gSA

4- jsfM;k/kehZ vif’k"V (Radioactive waste): blesa 
vkf.od foLQksV] vkf.od gfFk;kjksa ds ijh{k.k ls mRiUu 
vif’k"Vksa ds lkFk fpfdRlh; mi;ksx ,oa fofHkUu iz;ksx’kkykvksa 
esa mRiUu vif’k"V 'kkfey gSA

5- [kuu vif’k"V (Mining waste): [kkuksa esa gksus okys 
foLQksVksa ls mRiUu Bksl vif’k"V] lhesaV vkfn m|ksxksa esa dPpk 
eky izkIr djus gsrq MkbukekbV ls foLQksV }kjk mRiUu 
vif’k"V [kuu vif’k"V dgykrs gSaA

6- e`r tho (Dead organisms): uxjh; vif’k"Vksa esa 
fofHkUu tkuojksa ftlesa dqÙks] fcfYy;ksa] if{k;ksa vkfn ds e`r 'kjhj 
lfEefyr gSA

uxjh; o vkS|ksfxd vif’k"V ds lzksr ;k dkjd
(Sources or Causes of Urban and Industrial Wastes)

laikfp= VSad

Hk.Mkj.k VSad
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Bksl vif’k"Vksa ds izHkko (Effects of Solid Waste)

Bksl vif’k"V inkFkksZa ds fu;U=.k ds mik;
o izcU/ku

(Control Measures of Solid Waste Materials and
Management)

1- Bksl dpjk ,d=.k (Collection of solid waste)

 

1- Bksl vif’k"Vksa ls Hkwfe dh lqUnjrk rks fcxM+rh gh gS lkFk 
gh buds lM+us ls mRiUu gksus okyh nqxZa/k okrkoj.k dks 
iznwf"kr djrh gSA

2- Bksl vif’k"Vksa esa mifLFkr /kkrq,a tSls lhlk] ikjk] rkack] 
vkfn i;kZoj.k esa fo"kSyk izHkko Mkyrh gSA

3- fpfdRlh; mi;ksx ls mRiUu vif’k"V tSls nokbZ;ka] 
jlk;u] lqbZ;ka] lhls ds VqdM+s] :bZ ds lkFk&lkFk thok.kq 
fo"kk.kq fofHkUu chekfj;ka QSykrs gSaA

4- Bksl dpjs ls jksxokgd tho tSls ePNj] efD[k;ka] pwgs 
vkfn dh tula[;k rsth ls c<+rh gS] ftlls fofHkUu jksx 
QSyrs gSaA

5- jsfM;ks/kehZ vif’k"Vksa esa LVªkWfU’k;e&90] lhft;e&137 
dksckYV&60 vkfn ty o ok;q }kjk gekjs 'kjhj esa igaqpdj 
jksx mRiUu djrs gSaA lhth;e dsalj dkjd gS] tcfd 
LVªkWfU’k;e gfM~M;ksa esa ,df=r gksdj mUgsa detksj o Vs<+k 
dj nsrk gSA

6- ?kjsyw vif’k"Vksa esa mifLFkr vEy] fQukby] fMVtsZUV vkfn 
Hkh tyiznw"k.k o lqiks"kuhdj.k (Eutrophication) dh 
leL;k mRiUu djrs gSaA

7- lw[ks dpjs ds d.k gok esa mM+rs jgus ls ,ythZ] nek] uklk 
'kks/k (Rhinities) o fofHkUu Roph; jksx mRiUu gksrs gSaA 

Bksl dpjk izcU/ku ,d ,slh izfØ;k gS] tks rhu pj.kksa esa 
lEiUu gksrh gSA

1- Bksl dpjk ,d=.k (Collection of Solid Waste)

2- Bksl dpjk ifjogu (Transportation of Solid Waste)

3- Bksl dpjk fu"iknu (Disposal of Solid Waste)

 

(i) LFkku&LFkku ij dpjk ik= gksus pkfg;s rFkk fHkUu&fHkUu 
izdkj ds dpjs ds fy, vyx&vyx dpjk ik= gks ,slh 
O;oLFkk gksuh pkfg;sA

(ii) ijEijkxr Bsys xkfM+;ksa dk iz;ksx dpjk ,df=r djus gsrq 
fd;k tkrk gSA

(iii) dHkh&dHkh fu/kZu O;fDr;ksa }kjk Hkh ?kj&?kj ls dpjk  
,d= fd;k tkrk gSA 

mijksDr lHkh rjhdksa esa ;g lko/kkuh j[kh tkuh pkfg;s fd 
lkekU; dpjs ds lkFk T;knk gkfudkjd dpjk lfEefyr u gksA

2- Bksl dpjk ifjogu

(Transportation of Solid Waste)

3- Bksl dpjk fu"iknu (Disposal of Solid Waste)

 

Bksl dpjs dks ikjEifjd Bsys] VªsDVj VªkWfy;ka o Vªdksa }kjk 
ifjogu fd;k tkrk gS] blesa dpjs dks xkfM+;ksa dh {kerk ds 
vuqlkj Hkjuk pkfg, rkfd ifjogu ds nkSjku buds fc[kjus dh 
lEHkkouk u jgsA

 

Bksl dpjk fu"iknu esa fuEufyf[kr fof/k;ka gS&

(a) gksx QhfMax (Hog Feeding)

(b) [kqys esa tek djuk (Open Dumping)

(c) ngu (Incineration)

(d) dEiksLV cukuk (Compositing)

(e) Hkwfe Hkj.k (Land Fills)

(f) leqnz esa Mkyuk (Ocean Dumping)

(g) mRiknu esa deh djuk (Source Reduction)

(h) iqupZØ.k (Recycling)

(a) gksx QhfMax (Hog Feeding): ;g Bksl vif’k"V ds 
fuLrkj.k dh iqjkuh izpfyr fof/k gS] blesa jlksbZ?kj ls fudyus 
okys Qy] lfCt;ksa ds fNyds o >wBu vkfn vif’k"Vksa dks lwvj 
vkfn tkuojksa dks f[kyk;k tkrk gSA 1953 ls 1955 ds e/; ,d 
thok.kq tfur chekjh  ds dkj.k dbZ ns’kksa us bl ij jksd yxk 
nhA

(b) [kqys esa tek djuk (Open Dumping): blesa dpjs dks 
[kqys xM~<+ksa esa Hkj fn;k tkrk gS] xM~<s dh nwjh o fn’kk 'kgj ls 
nwj bl izdkj gks fd gok ds izHkko  esa 'kgj dks uqdlku u gksA 
dqy Bksl vif’k"V ds 75&80 izfr’kr fu"iknu bl fof/k ls 
gksrk gSA

bl fof/k ls dbZ izdkj ds jksxokgd eD[kh] ePNj] pwgs 
vkfn dh la[;k c<+ tkrh gS] ftlls jksx QSyus dk [krjk c<+ 
tkrk gS rFkk blds d.k ok;q esa mM+us ls ok;q iznw"k.k Hkh gksrk gSA

(c) ngu (Incineration): bl fof/k esa Toyu’khy 
0vif’k"V dk 900&1100 ls- ij ngu fd;k tkrk gS] ftlls 

dsoy jk[k o vToyu’khy ?kVd 'ks"k jg tkrs gSaA ftUgsa ckn esa 
Hkwfe Hkj.k fof/k ls fu"ikfnr fd;k tkrk gSA bl fof/k ls ;|fi 
50 ls 75 izfr’kr vif’k"Vksa dk fuLrkj.k gks tkrk gS] ijUrq ok;q 
iznw"k.k dh lEHkkouk jgrh gSA

(d) dEiksLV cukuk (Compositing): vf/kd dkcZfud 
inkFkksZa okys dpjs ds fu"iknu dh ;g mÙke fof/k gSA blesa 
vkWDlhtu vkfJr thok.kqvksa }kjk dpjs dk fo?kVu fd;k tkrk 
gSA Bksl dpjs dks tSo&vi?kVuh; o vuvi?kVuh; Hkkxksa esa 
vyx dj vi?kVuh; inkFkksZa dks lM+k dj [kkn cuk;k tkrk gSA
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fp= 4-5 % Hkw&Hkj.k (Landfill) LFky ls tSoxSl
izkfIr fof/k

(e) Hkwfe Hkj.k (Land fills): bl fof/k esa dpjs dks xM~<ksa esa 
Hkjdj e`nk dh eksVh ijr ls <d nsrs gSa ¼fp= 4-5½A dqy dpjs 
ds 10 izfr’kr Hkkx dk fu"iknu bl fof/k ls fd;k tk ldrk 
gSA Hkwfe Hkj.k esa fuEufyf[kr lko/kkfu;ka vko’;d gS&

(i) ;g LFky ty lzksrksa ls nwj gksuk pkfg;s D;ksafd fo"kSys 

inkFkksZa ds fjlko ls ty laØfer gks ldrk gSA

(ii) <+dus okyh e`nk dh ijr i;kZIr eksVh ¼de ls de 20 lseh½ 

gksuh pkfg;sA

(iii) Hkwfe Hkj.k LFky ij de ls de ikap lky rd Hkou fuekZ.k 

tSls dk;Z ugha fd;s tk ldrs gSA

(iv) Hkwfe Hkj.k LFkyksa ls 'kgj dh fLFkfr izHkkoh gok dh fn’kk esa 

ugha gksuh pkfg;sA D;ksafd eSFksu xSl dk fjlko gksus ls vkx 

yxus dk [krjk jgrk gSA

(f) leqnz esa Mkyuk (Ocean Dumping): fofHkUu 

jklk;fud vif’k"V] vkS|ksfxd vif’k"V] foLQksVd lkexzh 

vkfn lh/ks leqnz esa Mky nh tkrh gSA bl izdkj bl 38 fefy;u 

Vu dpjs dk fu"iknu izfro"kZ dj ysrs gSa] ijUrq blls leqnzh 

ikfjfLFkfrd ra= dks gkfu igaqprh gSA

(g) mRiknu esa deh djuk (Source Reduction): Bksl 

dpjk mRiknu esa fuEu rjhdksa ls deh dh tk ldrh gS&

(i) vk/kqfud rduhd o vf/kd {kerk okyh e’khuksa ds mi;ksx 

ls vkS|ksfxd Bksl vif’k"V dks de fd;k tk ldrk gSA 

(ii) cka/kus esa iz;qDr gksus okys inkFkksZa dh eksVkbZ o Hkkj de 

djds O;kolkf;d dpjs dks de fd;k tk ldrk gSA

(iii) ?kjsyw cxhpksa esa NksVs&NksVs dEiksLV xM~<s  cukdj ?kjsyw 

dpjk de fd;k tk ldrk gSA

(iv) dkxt] fVu o ,Y;wfefu;e ds fMCcs vkfn dks lh/ks 

iqupZØe.k m|ksxksa  dks Hkstdj dpjs dh ek=k de dh tk 

ldrh gSA

(v) ck;ksxSl o fo|qr mRiknu la;a= esa Hkh dpjs dk mi;ksx 

fd;k tkrk gSA

(h) iqupZØ.k (Recycling): dbZ izdkj ds vif’k"V inkFkZ 

tSls IykfLVd] dkxt] dk¡p] yksgs o ,Y;qfefu;e] fVu ds VqdM+ksa  

dks vyx dj iqupZØ.k }kjk iqu% mi;ksx esa yk;k  tk ldrk 

gSA teZuh esa 1991 esa dbZ dkjsa Bksl vif’k"V dh rjg miyC/k 

FkhA bl fof/k }kjk mudk mi;ksx dj ,d dkj ls 2500 ikm.M 

LVhy] 500 ikm.M yksg] 50 ikm.M ftad] 5 ikm.M 

,Y;qfefu;e] 32 ikm.M rk¡ck] 20 ikm.M lhlk izkIr fd;s x;sA

orZeku esa fofHkUu jlk;uksa] rsyksa] xSlksa] iqjkus Vk;j vkfn 

dh pØ.k fof/k;k¡ fodflr dh tk jgh gSA

i;kZoj.kh; fodkl ,oa âkl nksuksa ,d nwljs ds iwjd gaSA 

izkÑfrd lalk/kuksa ds vfoosd iw.kZ nksgu ls i;kZoj.k dk 

lUrqyu fcxM+ x;k gSA vkS|ksfxdhdj.k] ukfHkdh;] rkih; ÅtkZ 

ifj;kstukvksa us tgka fodkl ds u;s vk;ke LFkkfir fd;s gS ogha 

i;kZoj.k dks Hkh iznwf"kr fd;k gS vkSj mldh ewy lajpuk 

yxkrkj fNUu&fHkUu gksrh tk jgh gSA iznw"k.k dks fu;af=r djus 

o ikfjfLFkfrdh lUrqyu dks iqu% LFkkfir djus ds fy, 

O;fDrxr] lkeqnkf;d] jk"Vªh; o vUrjkZ"Vªh; Lrj ij iz;kl 

vko’;d gSA gekjk dÙkZO; gS fd ge vkl&ikl ds i;kZoj.k dks 

lkQ o iznw"k.k jfgr j[ks rkfd ge o gekjh vkus okyh ihf<+;ka 

lq[kh o LoLFk thou th ldsA fp= 4-6 esa 'kgjh Bksl vif'k"V 

çcU/ku dh çfØ;k n'kkZ;h xbZ gSA

 

tSfod vif’k"Vksa dh [kkn esa ifjofrZr djus dh fØ;k dks 

dEiksfLVax dgrs gSA bl izfØ;k esa dsapqvk vkfn thoksa dh 

egRoiw.kZ Hkwfedk gksrh gSA ;g izfØ;k eq[; :i ls lw{e tSfod 

Lrj dh gSA bl izfØ;k }kjk i’kqvksa ds vif’k"V ey&ew=] 

m|ksx] Ñf"k vif’k"V] Qlyksa ds vo’ks"kksa vkfn dks [kkn esa 

ifjofrZr fd;k tkrk gSA bl izfØ;k esa fuEufyf[kr tSfod 

vo’ks"k lfEefyr gksrs gSa& 

(a) lw[kk tSfod vif’k"V ¼xsgaw dh Hkwlh] ewaxQyh ds fNyds] 

lw[ks iÙks] /kku dh Hkwlk] ewaxQyh ds fNyds] vjgj dk 

vo’ks"k vkfnA

(b) lfCt;ksa dk dwM+k&djdV

(c) xUus ds js’kk mRiknu ds vif’k"V

(d) [kjirokj ¼xktj ?kkl&ikFksZfu;e fgLVsjksQksjl½

(e) lks;kchu ds vo’ks"k

2- js’ke mRiknu dh izfØ;k esa fudyk vif’k"V

3- [kk| m|ksxksa }kjk NksM+s x;s vo’ks"k

oehZ dEiksLV (Vermi Compost)

1- Ñf"k vo’ks"k (Agriculture Residues)
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fp= 4-6 % 'kgjh Bksl vif'k"V çcU/ku dh çfØ;k

4- ck;ksxSl dk dwM+k

5- i’kq [kkn

6- Ms;jh m|ksx] eqxhZ ikyu m|ksx dk vif’k"V

7- uxj fuxe ds Bksl :i esa NksM+s x;s vif’k"V

fuEufyf[kr pj.kksa esa lEiUu gksrh gS ¼fp= 4-7½&

1- lhesUV dh fjax ds fupys fgLlksa dh ,d ikWyhFkhu 'khV 

}kjk <+d tkrk gSA

2- 'khV ds Åij 15&20 lseh- eksVh tSfod vif’k"V dh ijr 

fcNk;h tkrh gSA

3- vc tSfod rRoksa ¼2 fdyks-½ ds Åij QkLQsV rRo ds 

iRFkj fNM+d tkrs gaSA

dEiksLV cukus dh fof/k

4- vc yxHkx xk; ds 15 fdyks xkscj dk ?kksy rS;kj dj bl 

feJ.k ds Åij ijr fcNk;h tkrh gSA

5- fjax dks bu rgksa dks lkexzh ls iwjh rjg le:i rjhds ls Hkj 

fn;k tkrk gSaA

6- bl lkexzh dh rg ds Åij xk; ds xkscj ;k feV~Vh dk ysi 

yxk;k tkrk gSaA

7- bl lkexzh dks 20 fnuksa rd lM+us ds i’pkr~ buds Åij 

dsapqvksa dks Mky tkrk gSA bl lkexzh ds rgksa esa mifLFkr 

fNnzksa }kjk ;s dsapq,¡ bl izos’k dj tk,axsA

8- fjax dks tkfy;ksa ;k cksfj;ksa ls <d fn;k tkrk gSA rkfd i{kh 

dsapqvksa dks u [kkus ik,aA

9- bl iwjs feJ.k ij rhu&rhu fnuksa ds vUrjky esa ikuh dk 

fNM+dko fd;k tkrk gS] ;g fØ;k nks efguksa rd lrr~ j[kh 
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fp= 4-7 % ,d larr dEiksfLVax izpkyu

tkrh gSA ,slk djus ls dspqvksa dh lgh ek=k esa ok"i feyrh 

jgrh gS vkSj muds 'kjhj dk rki Hkh lgh cuk jgrk gSA nks 

eghus dh vof/k ds i’pkr~ dkys jax dk] otu esa gYdk ,oa 

[kq’kcwnkj dEiksLV rS;kj gks tkrk gSA 

10- dEiksLV rS;kj gksus ij bl lkexzh dks Q’kZ ij ,d 'kadq 

vkdkj esa nks&rhu ?kaVksa ds fy, fLFkj NksM+ fn;k tkrk gSA 

rkfd dsapq, /khjs&/khjs budh fupyh rg rd igaqp tk;sA 

11- bl <sj ds Åijh Hkkx dks vyx dj fupys fgLls dks Nku 

ysrs gS rkfd dsapq, vyx gks tk;saa bu dspqvksa dk iqu% u;h 

[kkn cukus esa iz;ksx fd;k tk ldrk gSA

12- mijksDr fof/k ls rS;kj dEiksLV dks FkSyksa esa Hkjdj BaMh 

txg esa lajf{kr j[k nsrs gSaA

os ekuo fufeZr ;kSfxd tks ;k rks izÑfr esa ik, gh ugha 

tkrs gSa ;k ekuo }kjk i;kZoj.k esa folftZr ek=k dh rqyuk esa 

vR;Yi ek=k esa ik;s tkrs gSaA lw{e thoksa }kjk bu ;kSfxdksa dk 

vi?kVu gksrk gSA ysfdu dqN thosÙkj ;kSfxd 

tSo&vui?kVuh; gksrs gS rFkk i;kZoj.k esa yEcs le; rd cus 

jgrs gS bUgsa nq%lk/; thosÙkj (Recalcitrant Xenobiotic) 

;kSfxd dgrs gSaA

 

bu ;kSfxdksa ds dqN y{k.k bUgsa tSo&vuvi?kVuh; cukrs 

gSa] tSls&

1- gkbMªkstu ds LFkku ij gSykstu gksus ls dkcZu&gSykstu 

ca/k dks rksM+us ds fy, vf/kd ÅtkZ dh vko’;drk gksrh 

gSA

thuksck;ksfVDl (Xenobiotics)

nq%lk/; thosÙkj ;kSfxdksa ds izdkj (Type of 

Recalcitrant Xenobiotic Components)

2- gkbMªkstu ds LFkku ij ukbVªks] lYQksusV] ,ehuks] 

dkcsZekby lewgksa dk ik;k tkukA

3- 'kkf[kr _tq J`a[kykA

4- oy;h lajpukA

mijksDr dkj.kksa ls thosÙkj ;kSfxd vui?kVuh; gks tkrs gSA

thosÙkj ;kSfxdksa dks fuEukafdr N% oxksZa esa ckaVk tk ldrk gS&

1- gsyksdkcZu (Halocarbon)

2- cgqDyksjhuhr ckbfQukby (Polychlorinated biphenyls)

3- la’ysf"kr cgqyd (Synthetic Polymers)

4- ,fYdy csafty lYQksusV (Alkyl Benzyl Sulphonate)

5- [kfut rsy feJ.k (Mineral Oil Mixture)

6- vU; ¼ukbVªks] lYQksusV] ,ehuks] feFkkDlh vkfn lewg 

;qDr½

1- cgqr ls ;kSfxd nh?kZLFkk;h (Persistant) gksrs gSa] ftlls 

le; ds lkFk i;kZoj.k esa budh lkUnzrk c<+rh tkrh gSA 

2- dqN gSykstuh gkbMªksdkcZu dsalj mRiUu djrs gSaA

3- dbZ gSykstuh ,oa ,jksesfVd gkbMªksdkcZu fuEu ;wdsfj;ksVks 

vkSj ekuo rd ds fy, vkfo"kkyq (Toxic) gksrs gSaA budh 

fuEu lkUnzrk ls fofo/k peZ jksx gks tkrs gSaA rFkk tuunj 

?kV tkrh gSA

4- cgqr ls ;kSfxd tSls cgqDyksjhuhr ckbfQukby] nq%lk/; 

gksus ds lkFk&lkFk fyfiMjkxh gksrs gSaA vr% tho 'kjhjksa esa 
4 6mudh lkUnzrk esa i;kZoj.k dh vis{kk 10&10 xquk rd 

c<+ksrjh gksrh gSA Hkkstu J`a[kyk dh gj dM+h ds lkFk bu 

fo"kkDr inkFkksZa dh ek=k c<+rh jgrh gSA 

thosÙkj ;kSfxdksa ls ladV (Xenobiotics Hazards)
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thosÙkj ;kSfxdksa ds vi?kVu dh O;kogkfjd fof/k;ka

rsy iznw"kd (Oil Pollutants)

thosÙkj ;kSfxdksa dk tSo vi?kVu bu ;kSfxdksa dh lkUnzrk] 

?kksy dk pH] rkieku] ty ,oa vU; iks"kd inkFkksZa dh miyC/krk 

vkfn ij fuHkZj djrk gSA

thosÙkj ;kSfxdksa ds tSo vi?kVu gsrq fuEufyf[kr dkjd 

izeq[k gS&

1- thosÙkj ;kSfxdksa dh lkUnzrk ,slh gks tks vkfo"kkyq u gks 

vkSj tSo vi?kVu ds fy, i;kZIr gksA

2- bu ;kSfxdksa dh mipkj ra= esa vkiwfrZ yxkrkj gksuh pkfg;s 

rkfd bu vi?kfVr djus okys lw{e thoksa dh la[;k mPp 

Lrj ij cuh jgsA

3- tSo vi?kVu esa ck/kk Mkyus okys ;kSfxdksa dh vuqifLFkfr 

vko’;d gSA

thosÙkj ;kSfxdksa ds tSo vi?kVu esa fuEu dkjd lgk;d 

gksrs gS&

1- i;kZIr ek=k esa iks"kdksa ,oa lg mikip;vksa dh mifLFkfrA

2- thosrj ;kSfxdksa dh lkUnzrk dk vkfo"kkyq ;k laneud u 

gksukA

3- lw{e thoksa ds l{ke dYpjksa }kjk lajksi.k (Inoculation) 

bls tSo lao/kZu (Bioaugmentation) Hkh dgrs gSaA

dPps rsy o vU; jklk;fud inkFkksZa dk leqnzksa ds ek/;e ls 

ifjogu fd;k tkrk gS bl nkSjku dbZ ckj ,sls ty iksr 

nq?kZVukxzLr gks tkrs gSa ftlls dPpk rsy (Petrolium or Crude 

Oil) rFkk isVªksy] Mhty leqnz dh lrg ij QSy tkrs gSa ;g rsy 

ty ls de ?kuRo dk gksus ds dkj.k ty ds Åij ,d iryh 

ijr cuk ysrk gSA bl izdkj ds rsy QSyko dks vkby fLiy 

(Oil Spill) dgk tkrk gS] bl izdkj ds rsy iznw"kdksa dk izHkko 

fuEufyf[kr rF;ksa ij fuHkZj djrk gSA

(i) çnw"kd rsy dh çÑfr (Nature of Oil            

Pollutant): dPps rsy esa ikWyhlkbfDyd ,jksesfVd gkbMªksdkcZu 

(PAH) ik;k tkrk gS] tks fd nh?kkZ;q gksus ds dkj.k xgjk izHkko 

Mkyrs gSA 'kq) isVªksfy;e mRikn tYnh ok"ihÑr gksrs gSa] ijUrq 

vf/kd ?kkrd gksrs gSa tcfd dPpk rsy LFkk;h gksrk gS rFkk de 

?kkrd gksrk gSA

(ii) LFkkuh; ifjfLFkfr;k¡% rsy ds QSyko ds le; dh 

LFkkuh; ifjfLFkfr;k¡ ok;q] ty dk rkieku] ok;q dk osx] ty 

/kkjk,¡ vkfn rsy fjlko ds izHkko dks r; djrs gSaA

rsy iznw"kdksa ds izHkko (Effects of Oil Pollutants)

viektZd i`"B lfØ;d (Detergents 
Surfactants)

(a) rsy iznw"kdksa dh fo"kkDrrk ds dkj.k vusd thoksa dh e`R;q 

gks tkrh gSA

(b) blds izHkko ls izdk’k la’ys"k.k dh deh] Hkkstu o O  dh 2

deh ls vusd tho ej tkrs gSaA

(c) blds izHkko ls tkfr;ksa dh e`R;q gksus ls tSo fofo/krk esa 

deh vkrh gS rFkk [kk| J`a[kyk o ikfjra= ds vU; tho 

izHkkfor gksrs gSaA

(d) Toyu’khy gksus ds dkj.k dbZ ckj rsy esa vkx yx tkrh 

gS] ftlls >qylus ls ,oa xehZ c<+us ls vusd tho ej tkrs 

gSaA

(e) dbZ leqnzh thoksa ds 'olu vaxksa esa rsy Hkj tkus ls os 

'olu ds vHkko esa ej tkrs gSA

(f) Hkkstu dh deh o nwf"kr eNfy;ksa dks [kkus ls cM+s leqnzh 

Lruh tSls Ogsy] mnfcyko vkfn dh e`R;q gks tkrh gSA 

mPprj ,Ydsuksa ds lYQsV ;k lYQksusVks ds lksfM;e yo.k 

viektZd dgykrs gSA tSls lksfM;e P&,fYdy csUthu 

lYQksusV &

;|fi viektZd jklk;fud n`f"V ls lkcqu ugha gksrs gSa 

ysfdu lkcqu ds leku /kqykbZ djrs gSaA vr% bUgsa lkcqughu 

lkcqu (Soapless Soap) dgk tkrk gSA

viektZd esa ,d yEch gkbMªksdkcZu J`a[kyk gksrh gS] 

ftlds ,d fljs ij /kzqoh; lewg gksrk gS] tks vkÑ"khZ gksrk gS bl 

fljs dks /kzqoh; ty vkd"khZ 'kh"kZ (Polar Hydrophilic Head) 

dgrs gSaA

v/kqzoh; ry izfrd"khZ iqPN (Nonpolar Hydrophobic tail) 

dgk tkrk gSA viektZd i`"B lfØ; (Surface Active) gksrs gSa 

rFkk ty ds i`"B ruko dks ?kVkrs gSaA

1- rsy vFkok olk }kjk (By oil or Fats) : mPp rki vksj 

nkc ij rkez mRizsjd dh mifLFkfr esa rsy ;k olk gkbMªkstu ls 

fØ;k dj fXyljkWy o izkFkfed ,Ydksgy cukrs gSA izkFkfed 

,Ydksgy lY¶;wfjd vEy o lksfM;e gkbMªkWDlkbM ls fØ;k 

dj viektZd dk fuekZ.k djrs gSa ¼fp= 4-8½A
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lefUor ihM+d izcU/ku
(Integrated Pest Management) 

;g ihM+dksa ds fu;U=.k dk lcls izHkkoh rjhdk gSA ;g fof/k 

ihM+dksa dh la[;k dks iw.kZ :i ls lekIr djrh gS lkFk gh ikS/ks ds 

fo?kVu dks Hkh cpkrh gSA

bl fof/k esa izR;sd Qly dh fdLe vkSj mls gkfu igaqpkus 

okys ihM+dksa dh ikfjra= ds vfHkUu vax ds :i esa ekuk tkrk gS] 

blds i’pkr~ fdlku lgh vuqØe esa tksrkbZ] tSfod o 

jklk;fud fof/k;ksa dk iz;ksx djds ihM+dksa dk fu;U=.k djrs 

gSA

ihM+dksa dh la[;k c<+us ij fdlku igys tSfod fof/k;ksa o 

tksrkbZ dh fØ;k djrs gS fQj Hkh fu;U=.k u gksus ij 

dhVuk’kdksa dh lw{e ek=k dk iz;ksx djrs gSaA ihM+d fu;a=.k 

dh fuEufyf[kr fof/k;ka gS&

blesa jksxtudksa] ijthoh o ijHkf{k;ksa dk iz;ksx fd;k 

tkrk gSA blds mnkgj.k fuEu gS&

(a) dsyhQksfuZ;k esa larjksa dks Hkkjh uqdlku igq¡pkus okys Ldsy 

dhVksa dk fu;a=.k vkWLVªsfy;kbZ ysMhcMZ }kjk fd;k tkrk 

gS] tks mu dhVksa dk Hk{k.k djrh gSA

(b) dlkok iks/ks dks u"V djus okys ekyh cx ihM+d dk 

fu;U=.k iSjklhVkWbM okLi (Parasitoid Wasp) }kjk fd;k 

tkrk gSA

(c) [khjs ds ikS/ks ij jgus okys ,d ihM+d jsM LikbMj ekbV 

dk fu;a=.k mlds [kkus okys ,d ijHk{kh tho ds ek/;e ls 

fd;k tkrk gSA

(d) dhVksa ds lkekU; thou pØ ij vojks/k iSnk djus ds fy, 

,sls gkeksZuksa dk iz;ksx fd;k tkrk gS] tks mUgsa vkSj      

vf/kd ifjiDo gksus] iztuu djus ,oa vf/kd mRiUu gksus 

ls jksdrs gSaA

 

ihM+dksa ls fu;U=.k gsrq fuEufyf[kr tksrkbZ dh fof/k;ka 

izpfyr gS&

(a) Qlyksa dk pØhdj.k% lkekU;r% e`nk esa ,d gh izdkj 

Qly yxkrkj mxkus ls dqN iks"kd rRo iw.kZ :i ls lekIr gks 

tkrs gSa tcfd dqN vU; iks"kd rRoksa dk fcYdqy Hkh iz;ksx ugha 

gksrk gSA blds dkj.k Hkwfe esa iks"kd rRoksa dk larqyu fcxM+ 

tkrk gS] lkFk gh dbZ izdkj ds jksxksa o ihM+dksa dk fodkl gksrk 

gSA ,slh fLFkfr ls cpus ds fy, Qlyksa ds pØhdj.k dh fof/k 

dke esa yh tkrh gSA blds vUrxZr ,d gh [ksr esa vyx&vyx 

izdkj ds ikS/ks ,d ds ckn ,d mxk;s tkrs gSa] ftlls dhVksa o 

chekfj;ksa ij fu;U=.k gks tkrk gS rFkk Hkwfe ds mitkÅiu esa Hkh 

o`f) gksrh gS rFkk e`nk vijnu esa deh vkrh gSA tSls ysX;qfeuslh 

dqy dh Qly mxkus ls ysX;we ¼Qyhnkj ikS/ks puk vkfn½ e`nk esa 

1- tSfod fu;U=.k

2- tksrkbZ dh fof/k;ka
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ukbVªkstu dk Lrj c<+k nsrs gaSA blds dkj.k ok;qe.Myh; 

ukbVªkstu dks vf/kd {kerk ls fLFkj fd;k tkrk gS] ftlls 

jklk;fud ukbVªkstu moZjd dh de t#jr iM+rh gSA lkFk gh 

/ku dh Hkh cpr gksrh gSA

Qlyksa ds pØhdj.k esa fuEufyf[kr rF;ksa dk /;ku j[kk 

tkuk pkfg;s&

(i) Qyhnkj Qlyksa dks xSj Qyhnkj Qlyksa ds ckn gh cksuk 

pkfg;sA

(ii) ftu ikS/kksa dh fdLeksa dks de ikuh ¼flapkbZ½ dh vko’;drk 

gS] mUgsa vf/kd ikuh ¼flapkbZ½ dh vko’;drk okys ikS/ks ds 

ckn cksuk pkfg;sA

(iii) de [kkn dh vko’;drk okyh Qlyksa dks vf/kd [kkn dh 

ekax okys ikS/kksa ds ckn cksuk pkfg;sA

ikS/kksa ds vkorZuksa ds eq[; izfr:i fuEukuqlkj gS &

• gjk puk & xsgwa & ewax

• ewaxQyh & xsgwa & ewax

• vjgj & xUuk & xsgw¡ & ewax

• /kku & xsgwa & ewax

(b) fefJr Qly mxkuk (Mixed Cropping): bl fof/k esa 

,d gh [ksr esa ,d gh le; esa] nks ;k nks ls vf/kd izdkj ds ikS/kksa 

dh fdLesa mxkbZ tkrh gS] blesa izk;% ,d yEcs nh?kZdky ds ikS/ks 

dks NksVh vk;q ds ikS/ks ds lkFk mxkrs gSa rkfd ifjiDo gksus ds 

le; rd nksuksa dks i;kZIr ek=k esa [kk| inkFkZ ,oa ikuh fey 

ldsA

lkekU;r% eq[; ikS/ks dh fdLe ds lkFk Qyhnkj fdLe ds 

[kk|kUu dks mxk;k tkrk gSaA Qyhnkj ikS/ks ok;qe.Myh; 

ukbVªkstu dk fLFkjhdj.k djds Hkwfe ds mitkÅiu dks c<+krs gS] 

blls jklk;fud moZjdksa ij gksus okys [kpsZ dh cpr gksrh gSA

bl i)fr ls Qly mxkus esa dbZ fof/k;ksa dk iz;ksx gksrk 

gS&

• ikWyhoSjkbVy&cgq fdLesa (Polyvarietal): bl izdkj dh 

Ñf"k ftlesa ,d gh izdkj ds ikS/ks dh fofHkUu fdLesa mxkbZ 

tkrh gSA

• bUVj ØkWfiax&vUrj Qlyh (Inter-cropping): blesa ,d 

gh [ksr esa ,d gh le; esa nks ;k nks ls vf/kd fdLe ds ikS/ks 

mxk, tkrs gaS] tSls dkcksZgkbMªsV rRo ;qDr vukt e`nk ls 

N  dk mi;ksx djrs gSa vkSj ukbVªkstu fLFkjhdj.k djus 2

okys Qyhnkj ikS/ks mls okil e`nk esa Hkst nsrs gSaA 

3- cgq’kL;u (Polyculture)

vkuqoaf'kd :ikUrfjr tho 

(Genetically Modified  Organisms)

 

bl iz.kkyh esa fofHkUu le; dky esa ifjiDo gksus okys 

fofHkUu izdkj ds ikS/kksa dh ,d lkFk cqvkbZ dh tkrh gS] pwafd 

fofHkUu ikS/kksa ds ikuh o [kkn dh t#jrsa Hkh vyx&vyx gksrh 

gSA vr% ;g iz.kkyh buds fy, ykHknk;d gSA lkFk gh ihM+dksa dk 

fu;U=.k Hkh lQyrkiwoZd gks tkrk gSA

(c) dqN dhVuk’kdksa dk iz;ksx Hkh fd;k tkrk gS] tSls 

ik;jsFkze] jksVsuksu ,oa uhe mRikn gSA

(d) vkuqokaf’kd vfHk;kaf=dh fØ;kvksa }kjk ikS/kksa dh ,slh 

fdLesa rS;kj dh xbZ] tks ihM+dksa o chekfj;ksa dk izfrjks/k dj lds 

tSls Bt thu (Bacillus Thuringiensis) dikl dks dhV 

izfrjks/kh cukrk gSA

lathu (Genome) ds vkf.od laxBu dks ifjofrZr   

djus ls lacaf/kr çØeksa dks iqu;ksZxt DNA çkS|ksfxdh      

(Recombinant DNA Technology) dgrs gSaA bl fof/k }kjk 

Qlyh ikniksa] ikyrq i’kqvksa vkSj ekuo dh uLy dks Hkh lq/kkjus 

ds iz;kl fd;s tk jgs gSaA

VªkaltSfud tho os tho gS ftlesa ckgjh thu ;k thuksa dks 

izos’k djkdj mUgsa eq[; DNAA ls LFkk;h :i ls la;qDr dj 

fn;k tkrk gSA

ftlds dkj.k :ikUrfjr ;k VªkaltSfud tho ckg~; thuksa 

ds vuq:i y{k.kiz:i izdV djrk gSA

mijksDr dk;Z thu vfHk;kaf=dh ds lg;ksx ls laHko gSA 

foKku dh bl uohu 'kk[kk ds vUrxZr thoksa ds DNA ;k thuksa 

esa gsjQsj dj muesa mi;ksxh o bfPNr thuksa dks izos’k djk;k 

tkrk gS rFkk vuqi;ksxh vkSj gkfudkjd thuksa dks ckgj fudkyk 

tkrk gSA thoksa esa fons’kh ;k ckgjh DNA ds izos’k djkus dh dbZ 

fof/k;ka gS] ftUgsa eq[;r% nks izdkjksa esa ckaVk tk ldrk gS&

1- osDVj dh lgk;rk ls DNA LFkkukUrj.k

2- DNA dk izR;{k LFkkukUrj.k

1- osDVj dh lgk;rk ls DNA LFkkukUrj.k% bl izfØ;k esa 

osDVjksa ds :i esa IykfLeM] csfDVfj;ksQst ,oa dkWfLeM iz;qDr gksrs 

gSaA

osDVj ,d DNA v.kq gksrk gS] ftlds lkFk ,d vU; DNA 

[k.M dks tksM+dj mldk Dyksu fd;k tkrk gS bfPNr thu dks 

mUgha ds osDVjksa ds lkFk Dyksu fd;k tk ldrk gS] ftuesa 

fuEukafdr xq.k gksrs gSaA
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(i) ossDVj Mh-,u-,- ijiks"kh dh dksf’kdk esa izos’k djkus ;ksX; 

gksuk pkfg;sA

(ii) ;g ijiks"kh dksf’kdk esa iqujkorZ djus esa leFkZ gksuk 

pkfg;sA

(iii) osDVj ;qDr dksf’kdkvksa dh igpku vklku gksuh pkfg;sA 

osDVj dh lgk;rk ls DNA LFkkukUrj.k dh izfØ;k 

fuEufyf[kr pj.kksa esa lEiUu gksrh gS&

¼1½ bfPNr thuks a dh igpku rFkk i`FkDdj.k              

(Identification and isolation of desired genes)

¼2½ bfPNr thuksa dk jksxokgdksa ¼osDVjksa½ esa fuos’ku (Insertion 

of desired genes into vectors)

¼3½ iqu;ksZxt DNA dk thok.kq dksf'kdk esa ços'k rFkk cgqxq.ku 

(Entry of RDNA into bacterial cell and 

multiplication) 

¼4½ DyksUM thuksa dh igpku rFkk budk vU; thoksa esa 

LFkkukUrj.k (Identification of cloned genes and 

transfer into other organisms)

2- DNA dk izR;{k LFkkukUrj.k% bl fof/k esa fcuk okgd 

dh lgk;rk ls DNA ,d  dksf’kdk ls nwljh dksf’kdk esa 

LFkkukUrfjr dj VªkaltSfud tho cuk;s x;s gSaA

 

os ikni ftuesa ckg~; thuksa dk LFkkukUrj.k dj muesa mÙke 

xq.kksa dk lekos’k fd;k tkrk gS rFkk os xq.k mu ikniksa esa Hkkoh 

ihf<+;kas esa Hkh cus jgrs gS] VªkaltSfud ikni dgykrs gSaA orZeku 

esa Qly lq/kkj dh n`f"V ls ftu mi;ksxh xq.kksa okys VªkaltSfud 

ikniksa dh mRiUu djus esa lQyrk feyh gS os fuEukafdr gS&

      

 ,d gh [ksr esa 

eq[; Qly ds vfrfjDr mxus okyh leLr ikniksa dks 

[kjirokj ;k vir`.k dgrs gSaA bl vir`.k ds dkj.k eq[; 

Qly dh iSnkokj esa deh vkrh gS A vr% fofHkUu jklk;fud 

'kkdukf’k;ksa  2,  4 - D; 2, 4, 5, - T vkfn dk iz;ksx dj bu 

vir`.kksa dk uk’k fd;k tkrk gSA ysfdu mijksDr jlk;uksa ds 

iz;ksx ls eq[; Qly dks Hkh gkfu gksrh gS lkFk e`nk o i;kZoj.k 

dks Hkh {kfr igaqprh gSA bl leL;k ds fujkdj.k  gsrq thu 

vfHk;kaf=dh dh lgk;rk ls Qlyh ikS/kksa esa ,sls LFkkukUrj.k 

fd;s tk;s tks bu ikS/kksa dk 'kkdukf’k;ksa ds izfr izfrjks/kh cuk nsaA

'kkduk’kh izfrjks/kh ikni fuEu nks fof/k;ksa ls mRiUu fd;s 

tk ldrs gSa&

VªkaltSfud ikni (Transgenic Plants)

1- 'kkduk’kh izfrjks/kh VªkaltSfud ikni

(Herbicide Resistance Transgenic Plants):

(i) mRifjorhZ p;u (By Mutant Selection)

(ii) thu LFkkukUrj.k (By Gene Transfer)

vkyw] VekVj] fiVwfu;k] rEckdw] eDdk vkfn ikS/kksa esa thu 

LFkkukUrj.k }kjk 'kkduk’kh izfrjks/kh fdLesa rS;kj dh xbZ gSA 

 

 vusd dhV rFkk 

ihM+d Qlyh ikS/kksa dks vR;f/kd gkfu igq¡pkrs gS bu dhVksa dks 

u"V djus ds fy, dhVukf’k;ksa] Mh-Mh-Vh- vkfn dk iz;ksx fd;k 

tkrk gS] ysfdu ;s dhVuk’kh vfo?kVu’khy gksrs gSa vkSj [kk| 

J`a[kyk ds fofHkUu Lrjksa ij ,df=r gksdj gkfu igq¡pkrs gSaA 

vr% ,slh dhV izfrjks/kh Qlysa rS;kj dh xbZ gSa ftles dhVksa ,oa 

ihM+dksa ds izfr izkÑfrd :i ls izfrjks/k fo|eku gksA  

(i) paoyk ds fVªfIlu laneu thu & paoyk (Vigna 

unguicultata) esa CpTI thu dks dbZ dhVksa ds fy, 

fo"kkDr ik;k x;k gSA ftlls Hk.Mkj.k ds le; ;g dhVksa 

o vU; ihM+dksa ds izfr izfrjks/k n’kkZrk gSA

(ii) Bt fo"k ds thu & csflyl Fkwfjft;sfUll (Bacillus 

thuringiensis) uked thok.kq ds chtk.kqvksa }kjk ,d 

izksVhu fo"k mRiUu gksrk gSA bl izksVhu  dks ØkbizksVhu 

(cry protein) dgrs gS] tks dhVksa ds izfr izfrjks/kh gksrk 

gSA ;g thu rEckdw] dikl] VekVj vkfn esa 

lQyrkiwoZd LFkkukUrfjr dj fy;k x;k gSA

(iii) xksYMu pkoy uked Vªkaltsfud ikni esa foVkfeu , 

izpqj ek=k esa gksrk gS] lkFk gh ;g fdLe ihM+duk’kh Hkh 

gSA

(iv) ,d izdkj ds thok.kq ds thu dks fudkydj VekVj ds 

idus dh fØ;k dks /khek fd;k tk ldrk gSA ;g thu 

,Fkhyhu fuekZ.k ds fy, mÙkjnk;h gSA bldh deh ls 

VekVj nsjh ls idrs gS rFkk yEcs le; rd rkts cus jgrs 

gSaA

(v) vkdZfVd lkxj dh eNfy;ksa ds [kwu esa ikbZ xbZ ,UVhÝht 

izksVhuksa ds iz;ksx ls ikS/kksa ij lnhZ ds ekSle ds izHkko dks 

(AEPs) de fd;k tk ldrk gSA ,sls ,UVhÝht izksVhu 

rRo cQhZys ikuh esa jgrh gqbZ /kqzoh; eNfy;ksa  esa ik;k 

tkrk gSA rFkk bl izfØ;k ls ,sls VekVjksa dk mRiknu 

izkjEHk gks x;k gS ftu ij lnhZ dh otg ls cQZ dh iiM+h 

ugha te ldrhA

2- dhV&ihM+d izfrjks/kh VªkaltSfud ikni (Insect 

Pest Resistant Transgenic Plants):

mnkgj.k%
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VªkaltSfud tUrq (Transgenic Animals)

thu vfHk;kaf=dh dh lgk;rk ls tUrqvksa esa mi;ksxh thuksa 

dk iz;ksx uLy lq/kkj gsrq gqvk gSA lkFk gh fofHkUu jksxksa ds funku 

gsrq izfrjksf/krk fodflr gqbZ gSA dqN mnkgj.k fuEufyf[kr gSa & 

(i) ijkthuh ew"kd & ew"kd ijkthuh tarq ds lHkh vfHky{k.k 

ik;s tkrs gaSA orZeku esa blds vusd vkuqokaf’kd LVkWd 

miyC/k gSA thu LFkkukUrj.k dh fof/k;ka loZizFke ew"kdksa 

ij gh iz;ksx }kjk fodflr dh tkrh gSA

(ii) ijkthuh [kjxks’k & fpfdRlh; egRo ds izksVhuksa dks 

ijkthuksa }kjk mRiknu ds fy, [kjxks’k dk mi;ksx fd;k 

tk jgk gSA fofHkUu ekuo thuksa dks vyx&vyx iz;ksxksa esa 

ijkthuh [kjxks’k dh Lru xzfUFk;ksa esa vfHkO;Dr fd;k x;k 

gS vkSj muds mRikn nw/k esa ls izkIr fd;s x;s gS] tSls 

bVjY;wfdu & 2] o`f) gkeksZu] Ård IykTekstu lfØ;d 

vkfnA

(iii) ijkthuh HksM+ & dbZ ekuo thuksa ¼:f/kj Ldanu dkjd & 

IX,  a izfrfVªfIlu vkfn½ dks izksVhu mRiknu gsrq HksM+ksa ds 

Lru Årdksa esa vfHkO;Dr fd;k x;k gSA lkFk gh ekuo o`f) 

gkeksZu thu dks ekal mRiknu esa lq/kkj ds fy, HksM+ksa esa 

vfHkO;Dr fd;k x;k gSA

(iv) ijkthuh cdjh & vc rd ekuo ds dqN thu cdjh esas 

LFkkukUrfjr o vfHkO;Dr fd;s x;s gSA  tSls a& 

izfrfVªfIlu] izksVhu&C vkfnA

(v) ijkthuh lwvj & lwvj ds vaMksa esa dkQh fyfiM ik;k tkrk 

gS] ftlls uj iwoZ dsUnzd (Male Pronucleus) dks ns[k ikuk 

dfBu gksrk gSA lwvj vaMksa dk vidsUnz.k djus ij uj iwoZ 

dsUnzd  dks ns[kus esa vklkuh gksrh gS vkSj blesa DNA dks 

lw{e batsDV fd;k tk ldrk gSA ekal mRiknu esa lq/kkj ,oa 

vPNs izksVhuksa dh izkfIr gsrq ekuo thuksa dks lwvjksa esa 

LFkkukUrfjr fd;k x;k gSA

(iv) ijkthuh eNyh & dkiZ] jsucks VªkmV (Rainbow Trout) 

vkfn dbZ eNfy;ksa esa thu LFkkukUrfjr fd;s x;s gSaA jsucks 

VªkmV esa o`f) gkeksZu thu] dqDdqV dk b fØLVyh; izksVhu 

(b-Crystalline Protein) thu] 'khr ¶ykmUMj (Winter 

Flounder) dk izfrfgehdj.k izksVhu thu vkfn 

LFkkukUrfjr fd;s x;s gSaA

vaMksa ds VªkaLQsD’ku ds fy, DNA jpuk dks vaMksa ds 

dksf’kdk nzO; esa lw{e batsDV ;k bysDVªksiksjs’ku djrs gaS bl 

izfØ;k ds ckn thfor cps Hkzw.kksa ls ijkthuh eNyh izkIr gksrh gSA

ijkthuh tarqvksa ls tqM+s uSfrd eqn~ns (Ethical issues 

related to GMO's)

egRoiw.kZ fcUnq

1- bu tarqvksa ds 'kks/k ls tUrqvksa dk vf/kd d"V ,oa ;kruk 

gksrh gSA tcfd tarq Hkh gekjh rjg thfor vkSj d"V @ 

lq[k ds fy, laosnu’khy gksrs gSaA

2- izR;sd Lih’kht ,d vyx bdkbZ gS vkSj bl bdkbZ dh 

igpku dks thu LFkkukUrj.kksa }kjk u"V ugha djuk pkfg,A 

3- cgqr ls yksxksa dk ekuuk gS fd tarqvksa dks Hkh euq"; ds 

cjkcj dk ntkZ izkIr gksuk pkfg;sA

4- dbZ yksxksa dk ;g fopkj gS fd tarqvksa esa ekuo thuksa rFkk 

tarq thuksa ds LFkkukUrj.k ls euq";ksa dh vf}rh;rk 

¼ekuoh;rk½ lekIr gks tk,xhA

   
1- vif'k"V ty dk mipkj vkjfEHkd] çkFkfed] f}rh;d ,oa 

r`rh;d mipkj vkfn pj.kksa esa gksrk gSA

2- lhost mipkj ds nkSjku lkfnr Bksl inkFkksZa dks vkiad 

dgrs gSaA

3- ,sls Bksl inkFkZ ftUgsa dpjs ds :i esa QSad fn;k tkrk gS] 

Bksl vif'k"V dgykrs gSaA

4- tSfod vif'k"Vksa dks [kkn esa ifjofrZr djus dh fØ;k dks 

dEiksfLVax dgrs gSaA blesa daspqvksa vkfn thoksa dh Hkwfedk ds 

dkj.k oehZdEiksLV dgykrk gSA

5- ,sls ekuo fufeZr ;kSfxd tks lw{e thoksa }kjk 

vuvi?kVuh; gksrs gSa rFkk i;kZoj.k esa yEcs le; rd cus 

jgrs gSaA thuksck;ksfVDl dgykrs gSaA

6- leqæ esa rsy ifjogu iksrksa ds {kfrxzLr gksus ds dkj.k 

dPpk rsy leqæ dh lrg ij QSy tkrk gS ftls vkWby 

fLiy dgrs gSaA

7- mPprj ,Ydsuks ds lYQsV ;k lYQksusVksa ds lksfM;e yo.k 

viektZd dgykrs gSaA

8- Qlyksa esa ik;s tkus okys ihM+dksa dh la[;k dk fu;a=.k 

fcuk ikS/kksa ds fo?kVu lefUor ihM+d çcU/ku dgykrk gSA

9- VªkaltSfud tho os tho gS ftlesa ckgjh thuksa dks ços'k 

djkdj mUgsa :ikUrfjr dj fn;k tkrk gSA

10- ch-Vh- thu csflyl Fkwfjft;sfUll uked thok.kq dk thu 

gS tks ØkbZ çksVhu mRiUu djrk gSA ;g dhV çfrjksèkh gksrk 

gSA
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1- vif’k"V ty esa mifLFkr vkiad (Sludge) dks lw{e thoksa 
dh lgk;rk ls mipkfjr djrs gSaA ;g fof/k gS&

¼v½ ok;oh; ¼c½ vok;oh; 

¼l½ fodYih ok;oh; ¼n½ dksbZ ugha 

2- CII vif’k"V esa lfEefyr gS& 

¼v½ O;kolkf;d vif’k"V

¼c½ vkS|ksfxd vif’k"V

¼l½ laLFkkxr vif’k"V

¼n½ mijksDr lHkh 

3- fuEu esa ls dkSulk jsfM;ks/kehZ vif’k"V dsalj dkjd gS&

¼v½ LVªkaf’k;e&90 ¼c½ lksfM;e&13

¼l½ lhth;e&137 ¼n½ dksckYV&60

4- tSfod vif’k"V inkFkksZa dks [kkn esa ifjofrZr djus dh 
izfØ;k dgykrh gS&

¼v½ dEiksfLVax ¼c½ ngu

¼l½ HkwfeHkj.k ¼n½ iqupZØ.k

5- gsyksdkcZu] cgqDyksjhuhfr fgfQukby vkfn jklk;fud 
inkFkZ fdlds mnkgj.k gS&

¼v½ [kfut inkFkksZa ds

¼c½ ,Utkbeksa ds

¼l½ thosrj ;kSfxdksa ds

¼n½ ok;oh; vi?kV~; inkFkksZa ds

6- fuEu esa ls VªkaltSfud tho dk mnkgj.k gS&

¼v½ jsucksVªkmV eNyh ¼c½ Bt&dikl

¼l½ xksYMu pkoy ¼n½ mijksDr lHkh

7- ikS/kksa ij lnhZ ds ekSle ds izHkko dks de fd;k tk ldrk 
gS&

¼v½ AEPs izksVhu ls ¼c½ a&izfrfVªfIlu ls

¼l½ Bt&thu ls ¼n½ izksVhu&C ls

 

1- vif'k"V ty D;k gS\

2- vkiad fdls dgrs gSa\

3- Bksl vif'k"V D;k gS\

4- fo?kVudkjh vif'k"V dkSuls gksrs gSa\

vH;klkFkZ iz'u
cgqp;ukRed ç'u (Multiple Choice Questions)

vfr y?kwÙkjkRed ç'u (Very Short Answered 

Questions)

5- tSovko)Zu D;k gS\

6- dEiksLV D;k gS\

7- Hkwfe Hkj.k ls D;k rkRi;Z gS\

8- oehZ dEiksLV fdls dgrs gSa\

9- thuksck;ksfVDl D;k gS\

10- rsy QSyko ls D;k le>rs gSa\

11- viektZd dh ifjHkk"kk nhft,A

12- ihM+d D;k gksrs gSa\

13- ihM+dksa ds tSfod fu;a=.k dh nks fof/k fyf[k,A

14- cgq'kL;u fdls dgrs gSa\

15- Vªkaltsfud tUrq ds mnkgj.k nhft,A

1- vkS|ksfxd Bksl vif’k"V inkFkksZa ds lzksr dkSu&dkSu ls 
gksrs gSa \

2- Vªkaltsfud tho fdUgsa dgrs gSa \ mnkgj.k nhft,A

3- nq%lk/; thosrj ;kSfxd D;k gS \ le>kb;sA

4- Bksl dpjs ds fu"iknu dh Hkwfe Hkj.k fof/k dks le>kb;sA

5- laf{kIr fVIi.kh fy[kks&

¼v½ viektZd ¼c½ rsy iznw"kd 

1- vif’k"V ty ds vok;oh; mipkj dh fof/k dk lfp= 
o.kZu dhft,A

2- Bksl dpjk izcU/ku izfØ;k dks foLrkj ls l>kb;sA

3- dEiksLV cukus dh fof/k ds fofHkUu pj.k le>kb;sA

4- ihM+dksa ds fu;U=.k dh tksrkbZ dh fof/k;ksa dks foLrkj ls 
le>kb;sA

5- VªkalTSfud thoksa ij ,d ys[k fy[kksA

 1 ¼c½ 2 ¼n½ 3 ¼l½ 4 ¼v½ 5 ¼l½ 6 ¼n½ 7 ¼v½

y?kwÙkjkRed ç'u (Short Answered Questions)

fucU/kkRed iz’u

mÙkjekyk%
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bdkbZ & 5
i;kZoj.k ,oa lekt

(Environment and and Society)

ifjp; (Introduction)

lekt ds fodkl dh çkjafHkd voLFkk esa i;kZoj.k ,d 

fu/kkZfjr dkjd ds :i esa çHkkoh FkkA lekt ds jhfr&fjoktksa] 

ijEijkvksa] laLÑfr ,oa lkekftd ewY;ksa esa i;kZoj.kh; 

ifjfLFkfr;ksa dh egRoiw.kZ Hkwfedk ifjyf{kr gksrh gSA çkjafHkd 

dky esa ekuo dh ikjLifjd fuHkZjrk vf/kd Fkh ftlds dkj.k 

la;qDr ifjokj dh O;oLFkk çHkkoh FkhA LokLF; ds çfr de 

tkx:drk ,oa LokLF; lqfo/kkvksa dk vHkko gksus ls e`R;q nj 

vf/kd FkhA blh dkj.k iqjkus le; esa vf/kd lUrkuksa dh mRifÙk 

ykHknk;d ekuh tkrh gSA blh çdkj Hkou fuekZ.k lkexzh] 

mldk uD'kk] mlesa f[kM+fd;ksa] njoktksa dh fn'kk] ços'k }kj dh 

fn'kk] vkfn i;kZoj.kh; ifjfLFkfr;ksa }kjk fu;af=r gksrk FkkA 

bldk rkRi;Z ;g gS fd iwoZ esa lHkh lkekftd igyqvksa esa 

i;kZoj.kh; ifjfLFkfr;ksa dk lekos'k FkkA ijUrq fodkl ds 

lkFk&lkFk ekuoh; {kerkvksa] fØ;k'khyrk] rduhdh Kku ,oa 

lk/ku lqfo/kkvksa esa o`f) gksrh xbZA blds QyLo:i lkekftd 

laxBu] Lo:i ,oa lkekftd ewY;ksa o ekun.Mksa esa Hkh ifjorZu 

vkus yxsA

lkekftd ifjorZu lekt dk ,d LoHkko gSA ;g 

lkekftd ifjorZu uxjhdj.k] vkS|ksxhdj.k] if'peh 

laLÑfrdj.k vkfn çfØ;kvksa ls rsth ls c<+k gSA ,d vksj tgk¡ 

Hkkjr esa jhfr&fjokt ,oa ijEijkvksa ds vuqlkj çkphu ewY;ksa o 

fu"Bkvksa dks cuk;s j[kus dh pqukSrh dk lkeuk djuk iM+ jgk gS 

ogha nwljh vksj fo'o ds vU; çxfr'khy ns'kksa ds leku Hkkjr esa 

vk/kqfudrk dh ygj vk jgh gSA

ekuo lekt fo'o ds lHkh {ks=ksa esa xfr'khy gS rFkk 

ijEijkvkssa esa ifjorZu gksrk jgrk gSA ijEijkvksa ls vk/kqfudrk dh 

vksj ifjorZu lkekftd ifjorZu dk :i gSA bldh xfr dgha 

ean rks dgha rst gSA vkS|ksfxd ØkfUr ds QyLo:i fodkl rsth 

ls gks jgk gS rFkk ledkyhu lkekftd] vkfFkZd] jktuSfrd vkSj 

vUrjkZ"Vªh; ifjfLFkfr;ksa ds dkj.k vk/kqfudrk dh vksj ;g 

fodkl vfuok;Z gks x;kA ijEijk fdlh Hkh thou {ks= esa dk;Z 

djus dk ,d vuqHko fl) çfreku nsrh gSA

ekuo lekt ,oa i;kZoj.k dk laca/k vR;Ur çkphu gS rFkk 

osnksa esa Hkh i;kZoj.k ds rhu çeq[k ?kVdksa ok;q] e`nk ,oa rkieku 

dk foospu fd;k x;k gSA ysfdu ekuo us çkS|ksfxdh ,oa viuh 

vko';drkvksa dh iwfrZ gsrq i;kZoj.k dk uqdlku fd;k gSA 

ftlds çeq[k dkj.k fuEu gS &

Ñf"k ,oa vkS|ksfxd fodkl ds QyLo:i ekuo us çxfr rks 

dh gS ysfdu blds dkj.k i;kZoj.k fuEu çdkj ls çHkkfor gqvk 

gS &

1- ouksUewyu (Deforestation) – ou ,d egRoiw.kZ 

çkÑfrd lalk/ku gS ftlesa 'kkd ls ysdj o`{k rd lHkh ikSèks 

lkFk&lkFk o`f) djrs gSa rFkk gekjs ns'k dh tSfod lEink esa 

;ksxnku djrs gSaA

ysfdu c<+rs vkS|ksxhdj.k ,oa tula[;k o`f) ds dkj.k 

ouksa dk mUewyu gks jgk gSA ftlls vusd egRoiw.kZ çtkfr;k¡ 

yqIr gksus ds dxkj ij igqap jgh gSaA

2- uxjhdj.k (Urbanization) – uxjksa ds foLrkj ds dkj.k 

mlds vkl&ikl dh Hkwfe dk mi;ksx m|ksxksa ,oa vkoklksa ds 

fy, gksrk gSA ftl Hkwfe dk mi;ksx Ñf"k ds fy, gksuk gksrk gS 

og vfrØe.k dj yh tkrh gSA uxjhdj.k ds QyLo:i dPph 

cfLr;ksa dk foLrkj Hkh fujUrj c<+rk tk jgk gSA jkstxkj dh 

[kkst esa xkaoksa o dLcksa ls yksx egkuxjksa dh vksj iyk;u djrs gSa 

tks [kkyh LFkkuksa] m|ksxksa ds vkl&ikl o ukyksa ds vkl&ikl 

i;kZoj.k gzkl ds dkj.k
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dPph cfLr;k¡ cuk ysrs gSaA

3- vkS|ksxhdj.k (Industrialization) – Hkkjr esa 

vkS|ksfxdj.k dh xfr esa vR;Ur rsth vkbZ gSA bl gsrq Hkwfe] 

dPpk eky] ty ,oa vusd lalk/kuksa dh vko';drk gksrh gSA 

blds }kjk fudyus okys vusd lg mRikn i;kZoj.k ds fy, ,d 

[krjk mRiUu djrs gSaA fofHkUu çdkj ds m|ksx tSls moZjd] isVªks 

dsfedYl] fjQkbujh] dkxt] peM+k] lhesUV] èkkrq vkfn vusd 

egRoiw.kZ mRiknksa dk fuekZ.k rks djrs gSa] ysfdu buls fudyus 

okys vif'k"V o xSlsa i;kZoj.k çnw"k.k mRiUu djrs gSaA

4- jk"Vªh; jktekxZ (National Highways) – Hkkjr esa lM+d 

ifjogu ekxksZa dks lqO;ofLFkr ,oa vPNk djus ds fy, ljdkj us 

jk"Vªh; jktekxZ fuekZ.k dh ifj;kstuk,a 'kq: dhA bu 

ifj;kstukvksa ls lM+d ifjogu O;oLFkk rks lqpk: gks xbZ ysfdu 

blds fuekZ.k esa vusd o`{kksa dh dVkbZ] Ñf"k ;ksX; Hkwfe dk 

uqdlku vkfn ls i;kZoj.k dk cM+h ek=k esa gzkl gqvkA

5- [kuu (Mining) – Hkkjr esa ou {ks= vusd [kfut 

lalkèkuksa ds Hk.Mkj gSaA [kfut çkIr djus ds fy, ouksa dh dVkbZ] 

ogk¡ ij lM+d o jsyekxZ dk fuekZ.k fd;k tkrk gS ftlls ouksa 

dk gzkl gksrk gSA ogk¡ dh mitkÅ feêh cgdj pyh tkrh gS 

rFkk vusd egRoiw.kZ ikni tkfr;k¡ u"V gks tkrh gSA

6- cgqís'kh; ifj;kstuk,a (Multipurpose projects) –  bu 

ifj;kstukvksa ds rgr~ cM+s&cM+s cka/kksa dk fuekZ.k fd;k tkrk gS 

ftlesa ty ,df=r dj flapkbZ ,oa fo|qr mRiknu fd;k tkrk 

gSA ysfdu bu ifj;kstukvksa ls ouksa ds cM+s {ks= dk fouk'k gksrk 

gSA cka/k ds ikuh ds cM+s HkwHkkx esa QSyus ls ogk¡ dk leLr ou 

tyeXu gks tkrk gSA ogk¡ ij ikfjfLFkfrdh; vlUrqyu mRiUu 

gks tkrk gSA ouksa ds gzkl ls vkfFkZd] lkekftd ,oa i;kZoj.kh; 

gkfu mBkuh iM+rh gSA blds Toyar mnkgj.k ueZnk lkxj] 

fVgjh ,oa ljnkj ljksoj cka/k gS ftuds dkj.k vkUnksyu gksrs jgs 

gSaA

7- lalk/ku gzkl (Resource depletion) – ekuo dh os 

vko';drk,a ftudh iwfrZ i;kZoj.k }kjk gksrh gS] lalk/ku 

dgykrs gSaA ;s lalk/ku çÑfr }kjk ns; gksrs gSaA ,sls lalk/ku 

ftudh ek=k i;kZoj.k esa fuf'pr gksrh gS] os miHkksx djus ds 

lkFk lalk/ku gzkl dgrs gSaA budk mi;ksx miyC/krk jgus rd 

gh fd;k tk ldrk gSA

uO;dj.k lalk/ku miHkksx ds i'pkr~ Hkh lekIr ugha gksrs 

gSaA ;s ,d fuf'pr le;kof/k ds i'pkr~ iqu% miyC/k gks tkrs gSaA 

tSls ty] ok;q] lkSj ÅtkZ] ou] pkjkxkg vkfnA

vuO;dj.k lalk/ku os gksrs gSa tks miHkksx ds lkFk&lkFk 

lekIr gksrs tkrs gSa rFkk ftudk uohuhdj.k ugha gks ldrk gksA 

mnk- dks;yk] [kfut] [kfut rsy vkfnA

;fn fdlh Hkh lalk/ku dks miHkksx vf/kd ek=k esa djsaxs rks 

mldk gzkl gksxk vr% bldk laj{k.k djuk vko';d gSA

8- i;kZoj.k çnw"k.k (Environmental pollution) – foKku 

,oa rduhdh ds fodkl ds lkFk&lkFk euq"; us i;kZoj.k ds 

?kVdksa dks viuh vko';drk ds vuq:i miHkksx djuk çkjaHk dj 

fn;kA mRiknu dh nj c<+kus ds fy, u;s&u;s vkfo"dkjksa dks 

tUe fn;kA bldk ifj.kke lg mRiknksa ds fuekZ.k ds lkFk&lkFk 

dpjs ds mRiknu dks Hkh cy feykA çkÑfrd lalkèkuksa dk Hkkjh 

ek=k esa 'kks"k.k 'kq: gqvk rFkk blls i;kZoj.k dk vou;u dk 

ladV mRiUu gks x;kA i;kZoj.k çnwf"kr gksus yxk rFkk 

QyLo:i ty] ok;q] /ofu] e`nk jsfM;ks/kehZ çnw"k.k dk tUe 

gqvkA çnw"k.k ds QyLo:i i;kZoj.k ds fofHkUu ?kVdksa ds Lo:i 

esa cnyko vkus yxkA vkstksu ijr {kj.k tyok;q ifjorZu] 

vfro`f"V] vuko`f"V tSls vusd ifj.kke lkeus vk jgs gSaA

euq"; dh ykyph ço`fÙk ds dkj.k i;kZoj.k dk fcxM+k gqvk 

Lo:i lHkh ds lkeus vk jgk gSA

euq"; i;kZoj.k dk tSfod ?kVd gSA i;kZoj.k esa gksus okys 

çR;sd ifjorZu dk çR;{k ;k vçR;{k çHkko mlds thou ij 

iM+rk gSA vr% i;kZoj.k dh tkudkjh çR;sd O;fDr ds fy, 

vko';d gSA

i;kZoj.k dh leL;k,a lkoZHkkSfed gS rFkk fo'o ds çR;sd 

O;fDr dks i;kZoj.k dh tkudkjh ,oa i;kZoj.k laj{k.k esa lfØ; 

Hkkxhnkjh dk fuoZgu djuk gksxkA i;kZoj.k laj{k.k esa lHkh 

O;fDr;ksa dh Hkkxhnkjh c<+kus ds fy, tupsruk vfrvko';d 

gSA tupsruk fuEu çdkj ls c<+kbZ tk ldrh gS &

1- i;kZoj.kh; f'k{kk }kjk & tupsruk c<+kus dk ;g ,d 

l'kä ek/;e gSA bldk mís'; çR;sd O;fä dks i;kZoj.k ,oa 

blds ?kVdksa] mlds miHkksx] blls lacaf/kr leL;kvksa rFkk 

mlds fujkdj.k ds çfr tupsruk iSnk djuk gSA

i;kZoj.kh; f'k{kk O;k[;kuksa] jSfy;ksa] çn'kZu] xksf"B;ksa ;k 

çf'k{k.k }kjk tu&tu rd igqapkbZ tk ldrh gSA

2- lapkj ek/;eksa }kjk & i;kZoj.kh; tupsruk dks vusd 

lapkj ek/;eksa tSls lekpkj i=] if=dk,a] jsfM;ks] Vsyhfotu 

vkfn bysDVªkWfud ehfM;k }kjk Hkh turk rd igqapkbZ tk ldrh 

gSA

3- i;kZoj.k foKku dsUæksa dh LFkkiuk & çR;sd xkao esa 

i;kZoj.k f'k{kk ,oa psruk
(Environmental Education and Awareness)
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i;kZoj.k foKku dsUæksa dh LFkkiuk dj i;kZoj.k laca/kh 

leL;kvksa] blds dkj.kksa ,oa fuokj.kksa dh tkudkjh xzkeh.kksa dks 

nh tk ldrh gSA

4- laxks"Bh vk;kstu }kjk & i;kZoj.k ds laj{k.k ,oa mlds 

egRo dks igqapkus ds fy, xzkeh.kksa] fo|ky;] egkfo|ky; ds 

fo|kfFkZ;ksa ,oa f'k{kkfon~ksa ds lkFk laxksf"B;ksa ds vk;kstu ls Hkh 

fd;k tk ldrk gSA

5- euksjatu ds lk/kuksa }kjk & i;kZoj.k ds egRo ds ckjs esa 

yksxksa dks euksjatu ds lk/kuksa tSls uqDdM+ ukVd] yksd laxhr 

,oa ikjEifjd xhrksa ds ek/;e ls Hkh tu&tu rd igqapk;k tk 

ldrk gSA

6- ljdkjh ,oa xSj ljdkjh laLFkkvksa }kjk & ljdkjh 

foHkkx tSls i;kZoj.k] foKku o rduhdh] çnw"k.k fu;a=.k cksMZ 

,oa vusd xSj ljdkjh laLFkk,a Hkh bl {ks= esa dk;Zjr gSaA buds 

}kjk le;&le; ij i;kZoj.k dh lqj{kk ,oa laj{k.k gsrq 

vfHk;ku pyk;s tkdj tupsruk tkx`r dh tkrh gSA fo|ky;ksa 

,oa egkfo|ky;ksa esa dk;Zjr ,u-,l-,l-] ,u-lh-lh- ,oa LdkmV 

xkbM fo|kfFkZ;ksa }kjk i;kZoj.k ds egRo ds laca/k esa tupsruk 

tkx`r dh tk ldrh gSA

7- fofHkUu çfr;ksfxrkvksa ds vk;kstu }kjk & ljdkjh ,oa 

xSj ljdkjh fo|ky;ksa esa i;kZoj.k ls lacaf/kr fo"k;ksa ij 

tupsruk tkx`r djus ds fy, fo|kfFkZ;ksa ds e/; iksLVj fuekZ.k] 

fucU/k ys[ku] ukjk ys[ku tSlh çfr;ksfxrkvksa dk vk;kstu 

djk;k tk ldrk gSA blesa i;kZoj.kh; leL;k,a] i;kZoj.k 

laj{k.k ds rjhds] xSj ikjEifjd ÅtkZ lzksrksa] lkSj o iou ÅtkZ 

dk mi;ksx vkfn vusd fo"k;ksa ij tkudkjh nh tk ldrh gS 

rFkk çfr;ksfxrkvksa ds ek/;e ls mUgsa iqjLÑr dj vU; yksxksa dks 

Hkh çsj.kk çnku dh tk ldrh gSA

8- i;kZoj.k Dyc dk xBu & i;kZoj.k Dyc dk xBu 

fo|ky; ,oa egkfo|ky; Lrj ij fd;k tk ldrk gSA ftldk 

mís'; buesa v/;;u djus okys fo|kfFkZ;ksa dks fofHkUu dk;ZØeksa 

ds ek/;e ls i;kZoj.k laj{k.k ds çfr laosnu'khy cukuk gSA bl 

gsrq ou ,oa i;kZoj.k ea=ky;] Hkkjr ljdkj }kjk vkfFkZd 

lgk;rk Hkh nh tk ldrh gSA

bl Dyc ds rgr~ fo|kfFkZ;ksa dks i;kZoj.k egRo ds LFkyksa 

dk Hkze.k djkuk] i;kZoj.k laca/kh fQYesa fn[kkuk] ukVd] ikS/ks 

yxkuk] iksLVj] isfUVax] dkVwZu] ç'u eap ,oa ukjs ys[ku vkfn 

xfrfofèk;ksa  dk vk;kstu djok;k tk ldrk gSA

9- tula[;k f'k{kk dk;ZØe & c<+rh gqbZ tula[;k Hkh 

i;kZoj.k çnw"k.k ,oa lalk/ku vou;u dk ,d dkj.k gSA vr% 

c<+rh gqbZ tula[;k dks jksdus ds fy, yksxksa ds e/; tula[;k 

f'k{kk nsuk vR;Ur vko';d gSA blds fy, yksxksa dks c<+rh 

tula[;k] mlds dkj.k ,oa ifj.kkeksa dh tkudkjh nsuk] L=h 

f'k{kk dks c<+kok nsuk] i;kZoj.k ij iM+rs blds çHkkoksa ds çfr 

lpsr djuk] çnw"k.k vkfn ds çHkkoksa ls voxr djkuk eq[; 

mís'; gSA

bl gsrq çHkkr Qsjh] dBiqryh [ksy] gkWfMZax yxkuk] fQYe 

fn[kkuk] çn'kZuh] ifjppkZ ,oa fofHkUu çfr;ksfxrkvksa dk 

vk;kstu dj tula[;k f'k{kk ds fy, okrkoj.k dk fuekZ.k fd;k 

tk ldrk gSA

bl çdkj i;kZoj.k ds laj{k.k gsrq mi;qZDr vusd çdkj ds 

rjhdksa dks ç;ksx esa yk;k tk ldrk gSA Hkkjr dh ijEijkxr 

laj{k.k çFkk;sa] laLÑfr] i;kZoj.k laj{k.k ;k=k,a vkfn vusd 

igyw vksj Hkh gSa tks gekjs ns'k esa i;kZoj.k laj{k.k dk eq[; lzksr 

gSA

euq"; lnSo ,d fodkl'khy çk.kh jgk gS vkSj fodkl dh 

bl nkSM+ esa mlus i;kZoj.k ds fofHkUu lzksrksa dk vfrnksgu fd;k 

gSA blds dkj.k i;kZoj.k ds fofHkUu ?kVdksa esa vlUrqyu mRiUu 

gks x;k gSA euq"; us viuh lq[k&lqfo/kkvksa dks iwjk djus ds fy, 

i;kZoj.k dk lexz :i ls uqdlku fd;k gSA vr% ;g vko';d 

gS fd euq"; okrkoj.k dk mfpr çcU/ku djsa rkfd i;kZoj.k ds 

vykok ÅtkZ lzksrksa] okfudh] Ñf"k] Hkwfe dk mfpr mi;ksx] 

vkS|ksxhdj.k ,oa tula[;k fu;a=.k tSls fo"k;ksa dh lkjxfHkZr 

:i ls O;k[;k dj fodkl dj ldsA

euq"; ds xSj ftEesnkjkuk joS;s ds dkj.k gh çÑfr esa vusd 

vkinkvksa tSls pØokr] HkwdEi] lq[kk] vle; o"kkZ] vfro`f"V o 

ck<+ vkfn dk mls lkeuk djuk iM+ jgk gSA blhfy, ;g 

vR;f/kd vko';d gS fd ge fdl çdkj ls çÑfr ,oa i;kZoj.k 

ls O;ogkj djsaA

i;kZoj.k uSfrdrk ls ;g rkRi;Z gS fd os fu;e tks gesa 

i;kZoj.k ,oa mlds fofHkUu ?kVdksa dks fu;af=r :i esa] mfpr o 

Js"B çdkj dk O;ogkj djus dh f'k{kk çnku djsaA i;kZoj.k dks 

lajf{kr djus ds fy, vko';drk bl ckr dh gS fd ges fdl 

çdkj ls i;kZoj.k ,oa çÑfr ds lkFk vius vkidks <kys u fd 

gekjh vko';drkvksa ds vuq:i i;kZoj.k dks <kysA

Hkkjrh; laLÑfr] ifjos'k] /keZ xzaFkksa] ikSjkf.kd fdLls 

dgkfu;ksa ,oa tkrd dFkkvksa vkfn esa le;&le; ij lkekU; 

tuekul ds fy, uSfrd vkpkj ds fu;eksa dh vkpkj lafgrk 

ykxw dh x;h Fkh] ftldh ikyuk djuk çR;sd euq"; dk drZO; 

i;kZoj.kh; uSfrdrk (Environmental Ethics)
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FkkA bl çdkj fuEufyf[kr vusd uSfrd fopkj gS & 

(i) Hkxoku egkohj us vfgalk ijeks/keZ dk fl)kUr çpkfjr 

fd;k ftlds vuqlkj fdlh Hkh tho ds çfr fgalk dks 

vijk/k dh Js.kh esa j[kk x;kA thoksa ds çfr n;k j[kuk] 

ekal u [kkuk ,oa çÑfr dh ns[kjs[k djuk vkfn fu;e 

thou ds çeq[k vk/kkj FksA

(ii) gekjs 'kkL=ksa esa lw;Z] pUæek] u{k=] i`Foh] ty] ok;q ,oa 

vfXu dks nsork dk ntkZ fn;k x;k gSA blhfy, ty] ok;q 

o e`nk çnw"k.k ,oa isM+ksa dks dkVuk iki ekuk x;k gSA

(iii) pjd lafgrk esa ouksa dh dVkbZ lokZf/kd oftZr ÑR; ekuk 

x;k gSA ou dVkbZ dks ekuo çtkfr o mlds fodkl ds 

fy, ?kkrd ekuk x;kA

(iv) eRL; iqjk.k esa rks ,d o`{k dks nl ekuo iq=ksa ds leku ekuk 

x;k gSA blh dkj.k o`{k iwtu] 'kk[kkvksa ij yPNk cka/kuk] 

nhi tykuk vkfn mldh lqj{kk ds mik; FksA

(v) fgUnw /keZ esa vusd çkf.k;ksa dks nsoh&nsorkvksa dh lokjh ds 

:i esa ekU;rk çnku dh x;h gS tks ,d çdkj ls mudh 

lqj{kk dks lqfuf'pr djrh gSA tSls pwgk&x.ks'k th] 

'ksj&nqxkZ] fxí&fo".kq] gkFkh&bUæ] mYyw&y{eh dk okgu 

ekuk x;k gSA 

(vi) lezkV v'kksd us ikniksa o çkf.k;ksa dh lEink ds laj{k.k gsrq 

vusd mik; fd,A bu lHkh dh lqj{kk gsrq vyx&vyx 

çdkj ds n.M fu/kkZfjr fd, rFkk çkÑfrd lEink dh 

lqj{kk lqfuf'pr dhA

(vii) fgUnw iapkax esa Hkh fofHkUu egRoiw.kZ frfFk;ksa dks i;kZoj.k dh 

lqj{kk ls tksM+k x;k gSA tSls & dkfrZd iwf.kZek dks iq"dj 

iwf.kZek ekudj ty lzksrksa dh lqj{kk dk ladYi ysuk] 

Hkkæin n'keh dks [kstM+h dh iwtk dj mldh lqj{kk dk 

ladYi ysuk] oS'kk[kh iwf.kZek dks ihiy iwue dk ntkZ nsuk] 

mldks ty fiykuk] Jko.k ekl dh vekoL;k dks gfj;kyh 

vekoL;k ds :i esa eukuk] xkaoksa&dLcksa esa esys yxkuk rFkk 

çÑfr ds Lo:i dk voyksdu djuk vkfnA

(viii) ckS)] bZlkbZ ,oa bLyke ds vuq;k;h Hkh i;kZoj.k dh j{kk 

dk lans'k nsrs gSA tSls fd cksf/ko`{k dh ekU;rk cks/k esa] [ktwj 

o`{k dks bLyke esa] fØlel Vªh dh ekU;rk bZlkbZ /keZ esa 

ifo=rk ls tqM+h gSA

(ix) Hkkjr ds lafo/kku esa Hkh i;kZoj.k dh lqj{kk o laj{k.k gsrq 

1976 esa nks /kkjk,a 48(A) ,oa 51(A)G ‘kkfey dh x;h gSA 

/kkjk 48-A eas leLr jkT; ljdkjksa dks i;kZoj.k dh lqj{kk 

,oa mlds mfpr j[k&j[kko dk ftEek lkSaik gS rFkk /kkjk 

51A(G) ds vUrxZr Hkkjrh; ukxfjd dk ewy vf/kdkj gS 

fd os i;kZoj.k dh lqj{kk djsa ,oa thoksa ds çfr n;k o 

d:.kk dk Hkko j[ksaA

vr% ;g fl) gksrk gS fd i;kZoj.k dh lqj{kk ls    

lacafèkr gekjs /kkfeZd vo/kkj.kkvksa] ikSjkf.kd jhfr&fjoktksa] 

_f"k&egf"kZ;ksa] çkphu xzaFkksa ,oa uSfrd dFkuksa esa rFkk Hkkjrh; 

lafo/kku esa blds egRo dks /;ku esa j[krs gq, /kkjk,a 'kkfey dh 

xbZ gSaA

 

i;kZoj.k ds laj{k.k esa leqnk;ksa dh Hkwfedk Hkh çeq[k jgh 

gSA Hkkjr esa vusd vkUnksyu lkewfgd :i ls ouksUewyu ds 

fo#) gq, gSaA buesa ls leqnk; dh i;kZoj.k laj{k.k esa Hkwfedk 

dk lcls vPNk mnkgj.k fpidks vkUnksyu ds :i esa gSA

vkfndky ls gh çÑfr dh j{kk ds fy, Hkkjrh; ekuo 

lekt rRij jgk gSA çÑfr ds çfr mlds laj{k.k ,oa cfynku 

ds fy, jktLFkku ds tks/kiqj esa fLFkr [kstM+yh xkao dh vn~Hkqr 

cfynku dFkk] nqfu;k ds i;kZoj.k çsfe;ksa ,oa çÑfr çsfe;ksa ds 

fy, ,d çsj.kkRed lzksr ds :i esa gSA blh ?kVuk dks fpidks 

vkUnksyu dh 'kq:vkr ekuk tkrk gSA

 jktLFkku tks jktiwrkuk ds uke ls 

ç[;kr FkkA blh dk ,d jkT; Fkk ekjokM+ tks/kiqj ftldh 

tkxhj [kkjM+k esa [kstM+yh uked xzke fLFkr FkkA 1731 esa jktk 

vHk; flag us tks/kiqj esa ,d egy dk fuekZ.k djok;k ftlesa 

ydfM+;ksa dh vko';drk iM+hA egkjktk us fxj/kj Hk.Mkjh ds 

usr`Ro esa ,d ny ydfM+;k¡ ykus ds fy, [kstM+yh ds taxy esa 

jokuk fd;kA tc [kstM+yh ds taxyksa ls ydfM+;k¡ dkVus dk 

'kq: gqvk rks mlds vkl&ikl ds 83 xkaoksa ds yksx ,df=r 

gksdj mldk fojks/k djus yxsA ysfdu fxj/kj Hk.Mkjh ij 

bldk dksbZ vlj ugha iM+kA

bl vkUnksyu dk usr`Ro ve`rk nsoh dj jgh Fkh ftlesa 

mldh rhu iqf=;k¡ vklw nsoh] Hkkxw nsoh ,oa jruh nsoh lfgr 83 

xkaoksa ds yksx 'kkfey FksA nks fnu dh le>kb'k ds i'pkr~ Hkh 

fxj/kj Hk.Mkjh ugha ekuk rks ve`rk nsoh us isM+ksa dks cpkus ds 

fy, ukjk fn;k &

^^lj lkaVs #[k cps rks Hkh lLrks tk.k**

bl çdkj ve`rk nsoh mldh rhuksa iqf=;k¡ ,oa vusd yksx 

i;kZoj.k laj{k.k esa leqnk; dh Hkkxhnkjh
(Community Participation in Environmental 
Protection)

fpidks vkUnksyu (Chipco Movement)

[kstM+yh cfynku &
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o`{kksa ls fyiV x;sA blds i'pkr~ Hkh jktk ds yksx dqYgkM+h 

pykus ls ugha #ds ,oa 363 O;fä isM+ksa ls dV dj ej x;sA tc 

;g ckr tks/kiqj ds jktk vHk; flag dks irk pyh rks mUgksaus rqjar 

isM+ksa dh dVkbZ can djok;h ,oa ogk¡ vkdj yksxksa ls ekQh ekaxhA

[kstM+yh xkao esa mu yksxksa ds cfynku Lo:i ,d Lekjd 

dk fuekZ.k fd;k x;k gSA Hkkjrh; iapkax ds vuqlkj Hkkæin 'kqDy 

n'keh dks ogk¡ esyk yxrk gSA mu fnO; vkRekvksaa dh iwtk dj 

vk'khokZn fy;k tkrk gSA

 fpidks vkUnksyu dk nwljk 

mnkgj.k mÙkjk[k.M dk gSA blds rhu ftyksa mÙkjdk'kh] peksyh 

,oa fiFkkSjkx<+ dh lhek,a phu ls yxrh gSA ;gk¡ ds yksxksa dk 

O;olk; ouksa ij fuHkZj FkkA 1962 esa Hkkjr phu ;q) ds ckn 

ifjfLFkfr;kas esa cnyko vk;kA lhek lqj{kk ds fy, ogk¡ ij lM+d 

ekxZ dk fuekZ.k djuk iM+k rFkk phu o frCcr ls mÙkjk[k.M ds 

yksxksa dk gFkdj?kk o Åu m|ksx lekIr gks x;kA lM+d fuekZ.k 

ds lkFk gh fgeky; dh vFkkg lEink Bsdsnkj] ekfQ;k ,oa 

ljdkj dh utj esa vk xbZA vlqjf{kr [kuu] lM+d fuekZ.k] ty 

fo|qr ifj;kstukvksa ,oa i;ZVu ds QyLo:i ouksa dh dVkbZ 'kq: 

gks x;hA bu lcds ifj.kkeLo:i lu~ 1970 esa çy;dkjh ck<+ 

vk;hA ogk¡ ds fuokfl;ksa dh vkthfodk ladV esa vk xbZA mlds 

ckn p.Mh çlkn Hkê us ouksa ds fouk'k dks jksdus ds fy, 

xzkeokfl;ksa dks laxfBr dj 1973 ls fpidks vkUnksyu vkjaHk dj 

ouksa ds dkVus dks jksdus dk dk;Z fd;kA

fpidks vkUnksyu dh okLrfod lQyrk o xfr Jherh 

xkSjk nsoh dh ?kVuk ds ckn feyhA xkSjk nsoh fpidks oqeu ds :i 

esa fo[;kr gSA 22 o"kZ dh vk;q esa buds ifr dk nsgkar gks x;k 

FkkA p.Mh çlkn Hkê us bUgsa peksyh ftys ds js.kh xkao dh efgyk 

eaxy ny dk v/;{k cuk;kA 1974 esa js.kh xkao ds 2451 isM+ksa dks 

dkVus dk fu.kZ; fd;k rks blds fojks/k esa 

23 ekpZ 1974 dks xksis'oj esa xkSjk nsoh ds usr`Ro esa ,d jSyh dk 

vk;kstu gqvkA rRi'pkr~ ç'kklu us 26 ekpZ dks js.kh xkao ds 

lHkh enksZa dks peksyh esa lM+d fuekZ.k dh {kfriwfrZ gsrq cqyk fy;k 

,oa ihNs ls taxy dkVus okys Bsdsnkjksa dks funsZf'kr fd;k fd os 

js.kh taxy ds isM+ksa dks dkV dj ys tkosaA ysfdu bl ckr dh 

tkudkjh xkSjk nsoh dks yx xbZA xkSjk nsoh vius lkFk&lkFk 21 

efgyk lkfFk;ksa dks ysdj taxy igq¡p xbZA Bsdsnkj ,oa taxykr 

ds yksxksa us mudks Mjk;k /kedk;k ijUrq xkSjk nsoh us MVdj 

mudk eqdkcyk fd;k vkSj dgk fd taxy gekjk ek;dk gS] 

bldks dkVus ls igys gekjs çk.k ys yks] ;g dgrs gq, lHkh 

efgyk,a isM+ksa ls fpid xbZA vkf[kjdkj Bsdsnkj ,oa mlds 

mÙkjk[k.M vkUnksyu &

Jfedksa dks xkSjk nsoh ds le{k vius gfFk;kj Mkyus iM+s vkSj 

taxy cp x;kA

bl vkUnksyu us ljdkj] ou çsfe;ksa ,oa oSKkfudksa dk 

è;ku viuh vksj [khapkA ljdkj us MkW- ohjsUæ dqekj dh vè;{krk 

esa ,d tkap lfefr dk xBu fd;kA blus tkap ds ckn ;g ik;k 

fd js.kh xkao ds taxyksa ds lkFk vyduank] _f"k xaxk] ikrky 

xaxk ,oa dqokjh ioZr ds taxyksa dh lqj{kk i;kZoj.kh; n`f"V ls 

vko';d gSA

bl dk;Z gsrq Jherh xkSjk nsoh dks 1986 esa rRdkyhu 

çèkkuea=h }kjk o`{kksa dh j{kk ds fy, çFke o`{kfe= iqjLdkj çnku 

fd;k x;kA xkSjk nsoh dk fu/ku 4 tqykbZ 1991 dks gqvkA fpidks 

vkUnksyu esa muds vnE; lkgl o nwjnf'kZrk ds dkj.k mUgsa bl 

vkUnksyu ds lw=/kkj ,oa tuuh dgk tkrk gSA

lqUnjyky cgqxq.kk dk ;ksxnku & xkSjk nsoh ds lkgfld 

dne ds i'pkr~ lHkh i;kZoj.kfon~ksa dks vkil esa tksM+us dk dk;Z 

fd;kA fVgjh x<oky ds lektlsoh lqUnj yky cgqxq.kk Hkh bl 

eqfge ls tqM+ x;s rFkk mUgksaus bl vkUnksyu dks foLrkj fn;k 

rFkk bl vkUnksyu dks ty] tehu o taxy dks thou dh lqj{kk 

ls tksM+ fn;k vkSj ;g fpidks vkUnksyu dk ?kks"k okD; cuk & 

^^D;k gS taxy ds midkj] feêh] ikuh vkSj c;kj

feêh] ikuh vkSj c;kj] ftUnk jgus ds vk/kkj**

lqUnj yky cgqxq.kk us 1981 ls 1983 rd xkao&xkao 

tkx:drk ykus ds fy, 5000 fd-eh yEch VªkUl&fgeky; in 

;k=k dhA fpidks vkUnksyu ds QyLo:i 1980 esa ou laj{k.k 

vf/kfu;e cuk rFkk dsUæ ljdkj us i;kZoj.k ea=ky; dk xBu 

Hkh fd;kA çÑfr dk lUrqyu cuk;s j[kus ds fy, oU; thoksa dk 

laj{k.k ,d lrr~ çfØ;k gSA vr% fpidks vkUnksyu dh 

vko';drk ges'kk jgsxhA

Hkkjrh; laLÑfr ewyr% çÑfr iwtd jgh gSA blfy, gekjh 

laLÑfr dks vj.; laLÑfr Hkh ekuk tkrk gSA ge çÑfr ds 

çR;sd i'kqi{kh rFkk i`Foh vkfn dh iwtk djrs gSaA Hkkjrh; 

laLÑfr çÑfr ,oa i;kZoj.k ls rkyesy fcBkdj pyus dh gSA 

Hkkjrh; lH;rk ,oa ijEijk esa tSfod o vtSfod ?kVdksa dk 

bZ'oj dk Lo:i ekuk x;kA çR;sd d.k&d.k esa bZ'oj ;k 

ijekRek dk fuokl ekuk x;k blhfy, çkÑfrd mRiknksa dk 

lEeku ,oa vko';drkuqlkj U;wure mi;ksx djus dh ekU;rk 

gSA

Hkkjrh; ijEijk,a ,oa i;kZoj.k 
(Indian Traditions and Environment)
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Hkkjrh; ekU;rkuqlkj i`Foh dks ek¡ ekuk x;k] pUæek dks 

ekek ,oa lw;Z dks firk dk ntkZ fn;k x;k gSA blh çdkj 'kjhj 

dks iap rRoksa vkdk'k] ok;q] ty] vfXu ,oa feêh ls cuk gqvk ekuk 

tkrk gSA Hkkjrh; lH;rk eas tSfod ?kVdksa tSls phaVh ls ysdj 

gkFkh rd dks iwtk tkrk gSA gal tSls czãk dh lokjh gS rks x:M+ 

fo".kq dh] cSy 'kadj dk okgu gS rks 'ksj nqxkZ ekrk dk] x/kk 

'khryk ekrk dk okgu gS rks eNyh >wysyky dh fç; ekuh x;h 

gSA

Hkkjrh; laLÑfr vorkjksa dks ekuus okyh laLÑfr gS tgk¡ 

ojkg ls cq)korkj rd rsbl ,oa Hkfo"; esa gksus okys dkYdh 

vorkj rd 24 vorkj ekurs gSaA u`flag vorkj tSls ikap vorkj 

rks çk.kh gSA blh çdkj jke dh lsuk esa Hkh okuj] Hkkyw ,oa vU; 

taxyh i'kq FksA guqeku vkt Hkh fo'o esa lcls vfèkd iwts tkus 

okys nsork gSA Hkkjrh; O;fä vkfndky ls gh çkf.k;ksa dks lEeku 

nsus okyk ,oa muds fy, R;kx djus okyk jgk gSA

Hkkjrh; laLÑfr esa R;ksgkjksa dks Hkh çkf.k;ksa dh j{kk&lqj{kk 

ls tksM+k x;k gSA blesa edj laØkfUr ij i'kqvksa dks pkjk 

f[kykuk] ukxiapeh ij ukx dh iwtk djuk] Jk) i{k esa dkSvksa 

dks [kkuk f[kykuk vkfn 'kkfey gSA

çkf.k;ksa ds leku ikS/kksa dks Hkh Hkkjrh; O;oLFkk esa cgqr 

egRoiw.kZ ekuk x;k gSA vusd ikS/kksa esa fo".kq dk] [kstM+h esa nsoh 

dk] gkj Ük`axkj esa guqeku th dk rks rqylh o dey esa y{ehth 

dk okl ekuk x;k gSA

iwtk Fkkyh esa vusd iq"ih ikni xqykc] eksxjk ,oa pesyh] 

ukfj;y ¼JhQy½] lqikjh] ewax] panu] gYnh] iku] dslj] pkoy] 

xsgwa] puk] xqxy] ykscku ,oa vusd _rq Qyksa ds fcuk v/kwjh ekuh 

tkrh gSA vk;qosZn esa i`Foh ij çR;sd ikni dk vkS"k/kh; egRo 

ekuk x;k gSA o`{kksa dk dkVuk vijk/k dh Js.kh esa ekuk x;k gSA 

isM+ksa ls çkIr gksus okyh lq[kh ,oa fxjh gqbZ ydM+h dks gh bZa/ku ds 

:i esa mi;ksx ysuk lkekftd fu;e ekuk x;kA

vj.; laLÑfr ,oa Le`fr ou & Hkkjrh; laLÑfr ewyr% 

çÑfr dh iwtd jgh gS blhfy, bls vj.; laLÑfr dgk tkrk 

gSA bl çÑfr ds lHkh ikniksa] çkf.k;ksa ,oa if{k;ksa dh iwtk dh 

tkrh gSA gekjh laLÑfr çÑfr dk lkekftd o /kkfeZd :i ls 

U;wure miHkksx djus dh ekU;rk çnku djrh gSA ysfdu 

vktdy çÑfr ds lkFk&lkFk NsM+NkM+] vfrnksgu ,oa foosdghu 

mi;ksx ds nq"ifj.kke lHkh Hkksx jgs gSaA

vr% vko';drk bl ckr dh gS fd euq"; çÑfr ds lkFk 

NsM+NkM+ u djs rFkk mldh j{kk dk jk"Vªh; ,oa laoS/kkfud drZO; 

le>sA

Hkkjrh; laLÑfr ls vksrçksr gksdj ^^Le`fr ou** dh 

voèkkj.kk çLrqr dh gS ftldk Hkko ;g gS fd dksbZ Hkh O;fä 

vius iwoZtksa] ekrk&firk ,oa ifjtuksa dh Le`fr esa ikS/kk yxk;sa 

rFkk vius fç;tuksa dk Lo:i ekudj lsok djsaA o`{k çÑfr dh 

vuqie Ñfr gS rFkk vius thou dh fdlh Hkh fo'ks"k ;kn dks 

isM+&ikS/kksa ls tksM+uk çÑfr ds fy, vkHkkj O;Dr djus dk lkèku 

gSA

blh çdkj fookg] o"kZxkaB] tUe fnol] lQyrk ds lq[kn 

{k.kksa o thou dh fdlh Hkh vU; ?kVuk dks ;kn dks fpjLFkk;h 

cukus ds fy, ikS/kk jksidj mls xksn ysdj o ckx yxkdj  

iqf"ir&iYyfor djsaA ;g Hkkouk j[kdj gh ge Le`fr ou dh 

vo/kkj.kk dks fl) dj ldrs gSaA

Hkkjrh; tuekul esa ikuh dks ,d nsork dh rjg ekuk 

x;k gSA tUe] fookg] 'kqHk dke rFkk e`R;q ds le; rd ikuh dks 

thou dk vfHkUu vax ekuk x;kA ikuh ds fy, dgk x;k gS   

fd &

ty gS rks thou gS ,oa ty gS rks dy gSA

fo'o dh lHkh ,oa Hkkjrh; lH;rk,a ikuh ds ikl ;kfu 

ufn;ksa ds ikl gh fodflr gqbZ Fkh ,oa ikuh dk gj lzksr ,d 

lkekftd iwath ds :i esa ekuk tkrk jgk gSA dksbZ Hkh 'kkld 

vk;k mlus ikuh dh O;oLFkk ds fy, rkykc] ckoM+h ;k dqvksa dk 

fuekZ.k ;k mudk iqu% j{k.k vo'; fd;kA muls ikuh ihus ,oa 

Ñf"k ds fy, mi;ksx gksrk FkkA vkt Hkh gj lH;rk esa ikuh dk 

egRo vf/kd gSA gekjs rks lkjs ifo= rhFkZ ,oa /kkfeZd LFky ty 

ds lzksr ds :i esa gh iwtuh; gSA ty ds utnhd yxHkx vkèks 

ls vf/kd i;ZVd LFky ekStwn gSaA

ihus ds ty dk çÑfr esa eq[; lzksr o"kkZ gSA o"kkZ ls çÑfr 

esa vFkkg ty cjlrk gSA ijUrq nqHkkZX; ls ;k gekjh O;oLFkkvksa 

dh deh ls o"kkZ dk ty cgdj pyk tkrk gSA bl o"kkZ ds ty 

dks bdëk djds ge gekjh ihus ds ikuh dh rFkk vU; dk;ksZa ds 

ikuh dh iwfrZ dj ldrs gSaA

o"kkZ ds ty dks mfpr ,oa lkQ lQkbZ ls bdëk dj 

mldk mi;ksx djuk o"kkZ ty iquHkZj.k (Rain water 

harvesting) dgykrk gSA

o"kkZ ty dks ,d LFkku ij bdëk djus ds vusdksa çdkj 

LFkku ,oa lqfo/kkvksa ds vuqlkj çpyu esa jgs gSa ,oa vusdksa LFkkuksa 

o"kkZ ty iquHkZj.k
(Rain Water Harvesting)

o"kkZ ty iquHkZj.k dh çpfyr fof/k;ka
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ij orZeku esa Hkh oks ikuh dh iwfrZ dk ,d egRoiw.kZ lzksr gSA

egRoiw.kZ çpfyr rjhds gSa & 1- >hysa  2- rkykc  3- ukM+h 

4- ckofM+;k 5- Vkads 6- ?kjsyw VSadA

 >hysa o"kkZ ty ds laxzg.k dk ,d 

egRoiw.kZ rjhdk jgk gSA oSls >hysa çkÑfrd Hkh gksrh gSa ijUrq 

ekuo us çkÑfrd O;oLFkk dks Ñf=e :i nsdj Hkh viuh 

vko';drkvksa dh iwfrZ dh gSA Ñf=e >hyksa ds fy, ,slk LFkku 

pqurs gSa tgk¡ o"kkZ dk ty vf/kd bdëk gks rFkk tks oU; thoksa 

,oa Lo;a ekuoh; cfLr;ksa ds fy, ikuh dh iwfrZ dk ek/;e cu 

ldsA vusd ckj >hysa ogk¡ Hkh cukbZ tkrh gS tgk¡ ls ,d ls 

vf/kd ekuoh; cfLr;ksa ds fy, yEcs le; rd ikuh dh iwfrZ 

djrh gksA budk fuekZ.k ekuoh; ,oa vkfFkZd {kerk ,oa 'kkldh; 

O;oLFkk ds vuq:i foLr`r Hkw[k.M dk mi;ksx djds fd;k tkrk 

FkkA gtkjksa o"kZ iwoZ cukbZ xbZ >hysa vkt Hkh ikuh dh iwfrZ dk ,d 

vn~Hkqr lzksr gS ,oa vusd >hyksa dk mi;ksx rks vkt rd ihus ds 

ikuh ds vfrfjDr Ñf"k ,oa i;ZVu esa Hkh gks jgk gSA jktLFkku esa 

,slh vusdksa >hysa mnkgj.k gS & tSls mn;iqj dks rks >hyksa dh 

uxjh Hkh dgrs gSaA ekm.V vkcw esa uDdh >hy vn~Hkqr mnkgj.k 

gSA mn;iqj dh t;lean >hy ekuo fufeZr >hyksa esa lcls cM+h 

>hyksa esa ls ,d gSA

orZeku esa tSls cgrh ufn;ksa dks jksd dj cka/k cukrs gSaA 

,slk >hyksa esa ugha ds cjkcj gksrk FkkA unh dks jksdus dk çkoèkku 

ugha FkkA igkM+ksa ,oa Å¡pkbZ ls vkrs o"kkZ ty dks jksd dj >hysa 

cukbZ tkrh gSA >hyksa ij vko';drkuqlkj LFkku cuk, tkrs Fks 

tgk¡ ls cLrh okys ikuh vius ik=ksa esa Hkjdj ys tkrs gSa bu 

LFkkuksa dks ?kkV (Ghat) dk uke fn;k tkrk gSA >hyksa ds 

j[k&j[kko dh Hkh mfpr O;oLFkk gksrh FkhA oSls buds 

j[k&j[kko dk lkewfgd ,oa lkekftd nkf;Ro gksrk FkkA tSls 

le;&le; ij Jenku ds :i esa >hyksa dh lQkbZ djuk] mlesa 

lkcqu dk mi;ksx uk djus nsuk] diM+ksa dk uk /kksuk] diM+s /kksus 

dh vyx ls O;oLFkk djuk ,oa i'kqvksa dks mlesa ços'k djus ls 

jksduk ,oa i'kqvksa ds ikuh ihus dh vyx LFkku r; djuk ;g 

'kkfey FkkA

 NksVh >hyksa dks rkykc dgrs gSaA budk 

fuekZ.k Hkh lkewfgd :i ls tgk¡ o"kkZ ty Å¡ps LFkkuksa ls bdëk 

gksdj vkrk gS] ogk¡ fd;k tkrk gSA ,d cLrh ds ihus ds ,oa 

vko';drkuqlkj Ñf"k ds fy, ikuh dh iwfrZ ds fy, rkykc dk 

mi;ksx gksrk FkkA i'kqvksa ds ikuh ihus ds fy, vyx O;oLFkk 

gksrh FkhA

rkykc cfLr;ksa ds fudV cukrs Fks] ftuls vklkuh ls cLrh 

1- >hysa (Lakes) –

2- rkykc (Pond) –

okys viuh vkiwfrZ ds fy, ikuh ys ldrs gSaA i'kqvksa ds fy, 

rkykc ds fdukjs ,d vyx LFkku ij ikuh ihus dk LFkku gksrk 

FkkA rkykcksa ds vklikl ds {ks= esa i'kq pjkus] 'kkSp djus ,oa Ñf"k 

dk;Z djus dks iw.kZr;k çfrcaf/kr djrs FksA budh le;&le; 

ij lQkbZ ,oa lqj{kk dh leh{kk gksrh FkhA rkykcksa ij Hkh ?kkVksa dk 

fuekZ.k djrs Fks] tgk¡ ij ikuh Hkjus ds fy, vklkuh ls O;fä tk 

ldrk FkkA vusdksa rkykcksa ij /kkfeZd fØ;kdyki Hkh djrs Fks 

tSls R;ksgkjksa ij ;k vU; /kkfeZd mRloksa ij rkykcksa ij mRlo 

eukrs Fks ,oa budh iwtu Hkh dh tkrh FkhA blds vfrfjDr cPpk 

iSnk gksus ij tyok iwtu rkykc ds fdukjs cus ?kkV ;k mfpr 

LFkku ij gksrh FkhA rkykcksa ds fudV efUnj ;k lUrksa ds vkJeksa 

dk çko/kku gksrk gS ftlls efUnj dk iqtkjh rkykc dh lqj{kk esa 

viuk ;ksxnku ns ldsA

 Ñf"k {ks= ;k ou esa fdlh NksVs ls LFkku 

ij ml LFkku ds vklikl dk o"kkZ ty bdëk gks tkrk gS oks 

NksVk LFkku ukMh dgykrk gSA blds fuekZ.k dh vko';drk de 

gksrh gS] çkÑfrd :i ls ;g LFkku cu tkrk gSA cl mldk 

laj{k.k ;k j[kj[kko fdlkuksa ;k fQj vklikl ds xzkeh.kksa dk 

gksrk gSA ukMh ds pkjksa rjQ ?kkV ugha cuk, tkrs gSA cl ml 

ukMh essa ftu LFkkuksa ls ikuh vkrk gS] ml LFkku dh lkQ&lQkbZ 

dk /;ku j[kk tkrk gSA ukMh ds ikuh dk mi;ksx vko';drk 

gksus ij xzkeh.k Hkh dj ldrs gSa] oSls fdlkuksa ds fy, ukMh dk 

egRo vf/kd gksrk gSA

– o"kkZ ty laxzg.k dk ,d vn~Hkqr 

rjhdk gSA ckoM+h dk fuekZ.k tgk¡ ij ikuh vklkuh ls bdëk gks 

ldrk gS ogk¡ djk;k tkrk gSA bl O;oLFkk esa ml LFkku dks 

fo'ks"k fuekZ.k ls lqjf{kr fd;k tkrk gSA ckoM+h vusd ckj ifjokj 

fo'ks"k ;k xzke fo'ks"k ds fy, mi;ksx ds fy, cukbZ tkrh FkhA 

ogk¡ Luku dh Hkh O;oLFkk djokbZ tkrh FkhA ysfdu eq[; mís'; 

o"kkZ ty dk xzke ds mi;ksx ds fy, gksrk gSA ckofM+;k¡ 

dykRedrk ls Hkh Hkjiwj gksrh gSA vusd ckofM+;k¡ i;ZVu dh 

n`f"V ls Hkh egRoiw.kZ gks xbZ gSA ckofM+;ksa esaa fo'ks"kdj ikuh rd 

igq¡pus ds fy, lhf<+;k¡ cukbZ tkrh gSA

 bl fof/k esa tgk¡ ij vklikl ds {ks= ls 

ikuh bdëk gks ldrk gS ogk¡ ,d tehu esa ,d VSad cuk nsrs gSaA 

mlesa o"kkZ ty bdëk gksrk gS rks vusd eghuksa ihus ds ikuh dh 

O;oLFkk gks tkrh gSA bls iw.kZ lqj{kk ls <d fn;k tkrk gS rFkk 

vko';drk gksus ij bl ikuh dk mi;ksx blls fd;k tk ldrk 

gSA tc ;s [kkyh gks tkrk gS rks bldh Bhd ls lQkbZ Hkh dj nh 

tkrh gSA bls can djus ls igys blesa Bhd ls gok dk vkxeu gks 

3- ukMh (Nadi) –

4- ckoM+h (Bawadi) 

5- Vkadk (Tank) –
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bldh Hkh O;oLFkk dh tkrh gSA

 ?kjksa dk ikuh Hkh Nrksa ls 

bdëk gksdj tc cgrk gS rks bls Hkh ?kj ds ,d Hkkx esa VSad 

cukdj bdëk dj fy;k tkrk gS tks vusd ekg rd ikuh dh 

iwfrZ dj ldrk gSA blh dk lq/kjk :i vk/kqfud (Rain water 

harvesting system) o"kkZ ty laj{k.k ç.kkyh gSA

blesa igys VSad ,oa Nrksa dh Bhd ls lQkbZ dj yh tkrh gS 

rFkk tc Hkh o"kkZ vkrh gS rks ikbiksa ds ek/;e ls Nrksa ij bdës 

ikuh dks VSad esa Mky fn;k tkrk gSA bl fof/k dks vktdy gj 

?kj esa viukus yx x, gSaA blls ikuh dk lnqi;ksx Hkh c<+k gS rks 

ikuh O;FkZ Hkh ugha cgrkA jktLFkku ljdkj us rks ,d vkns'k 

tkjh djds edku cukus ls iwoZ VSad cukus dk fu;e gh cuk fn;k 

ftlls o"kkZ ty dk laj{k.k ,oa  lnqi;ksx gks ldsA

o"kkZ ty iquHkZj.k uk dsoy ?kjksa esa gh viukuk pkfg, 

vfirq dk;kZy;ksa] lkekftd Hkouksa esa] fo|ky;ksa esa] dkWystksa ,oa 

lHkh /kkfeZd ,oa vU; LFkkuksa ij Hkh gksuk pkfg,A ftlls ikuh dh 

leL;k ls NqVdkjk fey ldsA

o"kkZ ty iquHkZj.k dk dk;Z fdlku HkkbZ Hkh vius [ksrksa esa 

dj ldrs gSaA cl [ksrh dh FkksM+h tehu ftl LFkku ij ikuh 

bdëk gks ldrk gks dks vksj [kqnkbZ djok dj ikuh bdëk gksus ds 

fy, j[kuk pkfg,A ;g ikuh Ñf"k ds fy, ve`r fl) gks ldrk 

gSA bldk mi;ksx i'kqikyu esa Hkh laHko gSA ;fn [ksr esa dqvk gS 

rFkk FkksM+k ikuh o"kkZ dk ml dq,a Hkh Hkjs rks oks ml dq,a ds fy, 

vPNk fl) gks ldrk gSA o"kkZ ty iquHkZj.k ds dke dks ,d 

ØkfUr ds :i esa viukuk pkfg, D;ksafd blh ls ,d vPNk Hkfo"; 

ge ns'k ,oa lekt dk cukus esa lg;ksx ns ldrs gSaA m|ksxksa esa 

Hkh bls ykxw djds ge ty dh cpr Hkh dj ldrs gSa rks m|ksxksa 

dk ,d lkekftd mi;ksx Hkh blds ek/;e ls gks ldrk gSA

;fn fdlh dkj.k ls ?kjksa esa o"kkZ ty iquHkZj.k ds fy, VSad 

ugha cuk ldrs rks Hkh vktdy cktkjksa esa feyus okyh IykfLVd 

dh Vafd;ksa dk Hkh mi;ksx ge o"kkZ ty iquHkZj.k esa dj ldrs gSaA

o"kkZ ty iquHkZj.k vk/kqfud txr ,oa Hkfo"; ds fy, vfr 

vko';d gSA c<+rh tula[;k] thou dks ,d lq[ke; :i ls 

thus ds fy, ikuh çFke vko';drk gSA ikuh dh lqj{kk ,oa ikuh 

dk ferO;;rk ls mi;ksx djuk gekjh iqjkru ijEijk gSA ;g 

Hkfo"; esa Hkh iwjs nkf;Ro ds lkFk fuHkkuh pkfg,A

ikuh dks Bhd ls vko';drk ds vuqlkj gh [kpZ djuk 

pkfg,] ikuh dh lqj{kk ,oa cpko djuk pkfg, rFkk gj ?kj esa 

6- ?kjsyw VSad (Domestic tanks) –

o"kkZ ty laj{k.k ç.kkyh
(Rain Water Harvesting System)

o"kkZ ty dks cpk;k tkuk pkfg,A bls fcuk dke ds ugha cgkuk 

pkfg,A ;fn gesa Ñf"k Hkh djuh gS rks cwan&cwan flapkbZ i)fr ls 

djuh pkfg, ftlesa ikuh ikS/kksa dh tM+ksa esa cwan&cwan djds fn;k 

tkrk gS] blls ikuh dh cpr gksrh gSA o"kkZ ty iquHkZj.k ls 

Hkwfexr ty esa Hkh c<+ksrjh gksrh gS ftldh orZeku le; esa egÙkh 

vko';drk gSA

ljdkj us lkeqnkf;d ty laj{k.k ds fy, ;kfu o"kkZ ty 

iquHkZj.k ds fy, lkjs ns'kokfl;ksa dk lg;ksx fey tk, blds 

fy, Hkkek'kkgksa ds lg;ksx ls iqjkus ty Hkj.k ds lk/ku tSls 

ckofM+;ksa ,oa vU; NksVs cM+s rkykcksa dh ejEer ,oa laj{k.k dk 

dke Hkh pyk j[kk gS bls ty LokoyEcu ;kstuk Hkh dgrs gSaA

o"kkZ ty iquHkZj.k ds fy, vk/kqfud ;kstuk esa Hkouksa dh 

Nrksa ls tks ikuh bdëk gksrk gS mls ikbiksa }kjk bdëk dj uhps 

,d Hkwfexr VSad esa bdëk fd;k tkrk gSA o"kkZ vkus dk vuqeku 

yxkdj igys Nrksa ,oa ikbiksa ds lkFk Hkwfexr VSad dh lQkbZ dh 

tkrh gS fQj tc o"kkZ vkrh gS rks lkQ ikuh Nrksa ls ikbiksa ds 

ek/;e ls Hkwfexr VSad esa bdëk gksrk jgrk gS ftldk mi;ksx 

O;fDr vusdksa ekg rd dj ldrk gSA ljdkjsa ,slk djus esa 

vko';d lg;ksx Hkh djrh gS ,oa bl i)fr dk uke jSu okVj 

gkjosfLVax (Rain water harvesting) uke fn;k x;k gSA

o"kkZ ty dks bdëk djds bldh LoPNrk cuh jgs bldk 

Hkh iwjk&iwjk /;ku j[kk tkuk pkfg,A 

gekjh i`Foh uk&uk :i okyh gS] dgh l?ku ou] dgha lkxj 

dgha Å¡ps igkM+ rks dgha ufn;ksa ds fdukjs eSnku rks dgha futZu 

LFky tgk¡ uk rks dksbZ ouLifr mx ik, ,oa uk gh dksbZ Ñf"k dh 

QlysaA 

catj Hkwfe lHkh ns'kksa esa ikbZ tkrh gS dgha de rks dgha 

vf/kdA Hkkjr tks iwjh i`Foh dh 2.4% Hkwfe ij clk gS ysfdu 

bldh tula[;k fo'o dh tula[;k dk 16% Hkkx gSA bl ns'k 

esa 68-35 fefy;u gSDVs;j Hkwfe catj Hkwfe ds :i esa gSA 

lkekU;r;k ;fn ,d gSDVs;j esa dksbZ Qly ;fn 5 fDoa.Vy Hkh 

mRiUu gks rks ;gk¡ 340-00 fefy;u fDoa.Vy ls Hkh vf/kd 

mRiknu laHko gks ldrk gS ftlls fdrus gh yksxksa dh Hkw[k feV 

ldrh gSA ysfdu catj Hkwfe gksus ds dkj.k mRiknu 'kwU; gksrk 

gSA ;g gekjs ns'k ds lkeus ,d cgqr cM+h pqukSrh gSA

bl pqukSrh dks Lohdkj dj Hkkjr ljdkj esa 1985 esa jk"Vªh; 

catj Hkwfe fodkl cksMZ dk xBu fd;k rFkk bls ou ,oa i;kZoj.k 

catj Hkwfe lq/kkj
(Waste Land Development)
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foHkkx dks fn;k ijUrq fQj 1992 esa bl dk;Z dks xzkeh.k fodkl 

,oa Hkwfe lq/kkj foHkkx (Rural Development and Land 

Resources) dks fn;k x;k tks lrr~ ç;Ru dj jgk gS fd catj 

Hkwfe dks lq/kkj dj mls Ñf"k ;k ou ds mi;ksx ds ;ksX; cuk;k 

tk,A mijksDr vkadM+s jk"Vªh; fjeksV lsfUlax ,tsUlh (National 

Remote Sensing Agency - NRSA) ds gSaA

Hkkjr esa catj Hkwfe ds :i esa dkWeu çksiVhZ fjlksZlsl 

(Common Property Resources - CPRs) ftudks lkekU; 

turk mi;ksx djrh gS] tSlh lkoZtfud Hkwfe tSls pkjkxkg] 

dpjk Mkyus dh Hkwfe Hkh catj Hkwfe esa ifjofrZr gksrh tk jgh gSA 

tgk¡ ns'k esa 23% ou gksus pkfg, ogk¡ 1999 ds vkadM+ksa ds 

vuqlkj 19% Hkwfe ij gh ou gSa tks orZeku esa vksj Hkh de gks x, 

gSaA yxHkx 31 eSfVªd gSDVs;j Hkwfe ftl ij ou Fks] oks catj Hkwfe 

gks xbZA

catj Hkwfe gksus ds dkj.kksa dks ge nks çeq[k Hkkxksa esa ckaV 

ldrs gSa & 1- çkÑfrd (Natural) ,oa 2- ekuoh; (By Human) 

1- çkÑfrd (Natural) – catj Hkwfe c<+us ds çkÑfrd 

dkj.kksa esa fuEu çeq[k gSa & i) ck<+ (Flood), ii) rst gok,a (High 

speed wind), iii) lw[kk (Drought), iv) HkwL[kyu (Landslide), 

v) yo.kh; e`nk (Salty soil)A

2- ekuoh; (By human) – catj Hkwfe c<+kus esa ekuoh; 

dkj.k fuEu çeq[k gSa & i) ouksUewyu (Deforestation), ii) >wfeax 

Ñf"k (Jhuming cultivation), iii) dpjk laxzg.k (Dumping), 

iv) Ñf"k jlk;fudksa dk mi;ksx (Use of agro chemicals)A

çkÑfrd dkj.k (Natural Cause)

catj Hkwfe c<+us ds fuEu çkÑfrd dkj.k gSa &

(i) ck<+ (Floods) – rst o"kkZ ls ck<+ vkrh gS rFkk ck<+ ls 

Åijh mitkÅ feêh dh ijr cgdj pyh tkrh gS rFkk cph gqbZ 

fcuk áwel dh Hkwfe catj Hkwfe gks tkrh gSA ck<+ ls isM+ksa dh Hkh 

Hkkjh deh gks tkrh gS D;ksafd ck<+ esa isM+ m[kM+ tkrs gSa rFkk 

vusd rks cg Hkh tkrs gSaA ,sls esa isM+ fofgu Hkwfe esa iqu%  áwel 

cuus esa dkQh le; yx tkrk gS rc rd Hkwfe catj gks tkrh gSA 

ck<+ esa ikS/kksa ds Hkwfe esa iM+s cht Hkh cgdj pys tkrs gSaA

vusd ckj ck<+ ls tehu esa xgjh [kkb;k¡ cu tkrh gSa rFkk 

bu [kkb;ksa esa catj feêh gh cprh gSA

(ii) rst gok,a (High speed wind) – rst gok,a Hkwfe dh 

moZjk ijr dks mM+k dj vU; LFkkuksa esa ys tkrh gS rFkk cph Hkwfe 

catj gks tkrh gSA tgk¡ rst gok,a yxkrkj pyrh jgrh gS ogk¡ 

ij catj Hkwfe vf/kd gksrh gSA gok Hkh vusd gYds chtksa dks nwj 

catj Hkwfe gksus ds dkj.k

ys tkrh gS rks blls Hkh chtksa ds vHkko esa Hkwfe catj gks tkrh gSA 

vusdksa ckj moZjk Hkwfe ij catj Hkwfe dh feêh Hkh rst gokvksa ls 

vkdj tek gks tkrh gS rFkk catjrk c<+ tkrh gSA

(iii) lw[kk (Drought) – lcls vf/kd çHkkoh dkj.k catj 

Hkwfe gksus dk o"kkZ dk uk gksuk vFkkZr~ lw[kk gksrk gSA ikuh dh 

deh ls lc rjQ isM+ lw[k tkrs gSa rFkk cht mx ugha ikrs rFkk 

catj Hkwfe cu tkrh gSA

(iv) HkwL[kyu (Landslide) – vusdksa {ks=ksa esa HkwL[kyu Hkh 

catj Hkwfe dk dkj.k laHko gSA HkwL[kyu ls mitkÅ Hkwfe dh 

ijr dks Hkkjh {kfr igqaprh gS rFkk Hkwfe catj gks tkrh gSA

(v) yo.kh; e`nk (Salty soil) – Hkwfe esa yo.k dh ek=k 

vfèkd gks tkus ls ikS/ks ikuh dk vo'kks"k.k Bhd ls ugha dj ikrs 

rFkk ikS/ks ej tkrs gSa rFkk ikS/kksa dh deh gksuk catjiu dks c<+krk 

gSA Hkwfe yo.kksa dh ek=k ikuh ds yo.kksa dh ek=k ¼;fn ogk¡ ikuh 

vf/kd yo.kh; gS½ ls Hkh c<+ tkrh gSA ogk¡ lkekU;r;k mxus 

okys ikni ugha mx ikrs gSaA

 

catj Hkwfe ds fy, ekuoh; dkj.k Hkh cgqr çHkkoh gksrs gSaA 

ekuo Lo;a ds LokFkZ ds dkj.k çÑfr esa cgqr gkfudkjd 

xfrfof/k;k¡ djrk jgrk gSA FkksM+k vf/kd ikus ds fy, vusd 

xyr dne ekuo mBk ysrk gS oks ;g Hkwy tkrk gS fd çÑfr ij 

vkus okyh ihf<+;ksa dk Hkh vf/kdkj gSA cl oks rks Lo;a ds fy, gh 

lc dqN djuk pkgrk gSA fuEu çeq[k ekuoh; dkj.kksa ls Hkh 

catj Hkwfe c<+ jgh gSA

(i) ouksUewyu  & ekuo vius lq[k&lqfo/kk ds thou ds 

fy, vfu;af=r :i ls ouksa dk fouk'k dj jgk gSA isM+ksa dh deh 

ls o"kkZ ugha gks ikrh rFkk catj Hkwfe c<+ tkrh gSA QfuZpj ,oa 

vU; lqfo/kk] tykÅ ydM+h O;kikj ds fy, ekuo ouksa dk 

fouk'k djus ij rqyk gqvk gSA rks dgha vfu;af=r [kuu ds 

dkj.k Hkh Hkwfe catj gksrh tk jgh gSA lM+d ekxZ ;k jsyekxZ 

cukus ds fy, ouksa dks u"V fd;k tk jgk gSA

(ii) >wfeax Ñf"k (Jhuming cultivation) – bls 

LFkkukUrfjr Ñf"k dgrs gSaA ioZrh; {ks=ksa esa ,oa tgk¡ lery Hkwfe 

ugha feyrh ogk¡ ij bl çdkj dh Ñf"k dk çpyu gSA ogk¡ Ñf"k 

djus ds fy, ouksa ds ,d {ks= dks tykdj u"V fd;k tkrk gSA 

tyus ds i'pkr~ jk[k ls ogk¡ ,d nks o"kksZa rd Ñf"k ds fy, ml 

tehu esa mitkÅiu vk tkrk gS rFkk fQj mudks vxyh Ñf"k 

ds fy, iqu% taxy ds ,d {ks= dks tykuk iM+rk gSA ,slk djus 

ls ou u"V gksrs jgrs gSaA ;g çfØ;k catj Hkwfe dks c<+krh gSA 

vklke] f=iqjk] flfDde lfgr lHkh ioZrh; jkT;ksa esa >wfeax 

ekuoh; dkj.k
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Ñf"k dh tkrh gSA

(iii) dpjk Mkyuk (Dumping of wastes) – vk/kqfud ;qx 

esa 'kgjhdj.k dks c<+kok fey jgk gSA 'kgjhdj.k dh nkSM+ esa 

dpjk vf/kd gksus yxkA tgk¡&tgk¡ dpjk Mkyk tkrk gS ogk¡ 

ij Hkh catj Hkwfe gksus yxrh gSA D;ksafd dpjs esa vf/kdrj 

IykfLVd dh FkSfy;k¡ ,oa IykfLVd ds vU; lkeku Hkh gksrs gSaA os 

u rks ikuh dks tehu esa tkus nsrk vkSj u gh áwel cuus nsrk  

gSA IykfLVd dHkh Hkh xyrh ;k lM+rh ugha gS] os ,d yEcs le; 

rd oSlh gh cuh jgrh gS ftlls Hkwfe catj gks tkrh gSA oSls 

IykfLVd FkSfy;ksa dks tyk, tk, rks gkfudkjd xSlsa curh gSa 

tks i;kZoj.k çnw"k.k dk dkj.k Hkh curh gSA Hkwfe dks catj cukus 

ds lkFk&lkFk i'kq ;fn bls [kk tkrs gSa rks mudh Hkh ekSr gks 

tkrh gSA

vkS|ksfxd {ks=ksa ls fudyus okys dpjs ls Hkh Hkwfe esa 

catjrk vkrh gSA vusd m|ksxksa ls fudyk dpjk ,oa gkfudkjd 

jlk;u vfu;af=r :i ls Hkwfe ij QSyrs jgrs gSaA

(iv) Ñf"k jlk;uksa ds ç;ksx ls (Use of agro-chemicals) 

– jklk;fud [kknksa ,oa dhVuk'kdksa ds Ñf"k esa vR;f/kd mi;ksx 

ds dkj.k Hkh Hkwfe catj gks tkrh gSA jklk;fudksa ds vf/kd 

mi;ksx ls mitkÅ áwel u"V gks tkrh gS rFkk Hkwfe dh 

mitkÅiu ds de gksus ds lkFk&lkFk mlesa tgj dh ek=k Hkh 

c<+ tkrh gS tks lhèks Qlyksa ,oa vU; Ñf"k mRiknuksa esa Hkh vkrk 

gSA blh çdkj ls de le; esa vf/kd mRiknu ysus ds fy, 

vkWDlhVkslhu gkjeksu dh vfu;af=r mi;ksx djus ls Hkh Hkwfe 

dh catjrk c<+rh gS rFkk bl çdkj ds jklk;fudksa ds dkj.k 

ekuo LokLF; ij Hkh dqçHkko iM+rk gSA

Hkkjr ds vusdksa Ñf"k mRiknu {ks=ksa esa jlk;uksa ,oa 

dhVuk'kdksa ds vR;f/kd mi;ksx ls ogk¡ dh Hkwfe rks catj gks gh 

jgh gS lkFk&lkFk ogk¡ dSalj tSls fouk'kdkjh jksx Hkh c<+rs tk 

jgs gSaA Ñf"k dh mit vf/kd ysus ds fy, vusd jlk;u ,oa 

ihM+duk'kh Hkwfe esa Mkyrs jgrs gSaA bu jlk;uksa ds dkj.k i{kh 

,oa i'kq Hkh ej tkrs gSaA

  Hkwfe ds catj gksus ls cpkus ds fy, 

Hkkjr ljdkj ,oa jkT; ljdkj ljdkjh Lrj ij catj Hkwfe 

fodkl dk;ZØe (Waste Land Development Programs) pyk 

j[kk gSA ftlls ns'k dh tehu iqu% gjhHkjh gks lds] mitkÅiu 

vf/kd gks lds rFkk Ñf"k ç/kku ns'k dh xjhch nwj gks ldsA gesa 

xkSjo djuk pkfg, fd nqfu;k esa lcls vf/kd mitkÅ Hkwfe 

Hkwfe ds catj gksus ls jksdus ds mik; ,oa 
dk;ZØe

I. ljdkjh ç;kl &

Hkkjr dh gSA dgus dks rks phu esa Ñf"k ;ksX; Hkwfe vf/kd gS ijUrq 

mitkÅiu esa Hkkjr dh Hkwfe phu ls Hkh vfèkd mitkÅ gSA 

ijUrq gekjs ;gk¡ rks jklk;fud [kkn ,oa ihM+duk'kh ds dkj.k 

vf/kd /kks[kk gqvkA ;g ,d ehBk tgj Hkwfe esa Mky&Mkydj 

mls catj cuk jgs gSaA Hkkjr ljdkj us ns'k esa fuEu çeq[k 

;kstuk,¡ cukdj catj Hkwfe fodkl dk dk;Z vkjaHk fd;kA

1- lw[kk laHkkfor {ks= (Drought Prone Area Program - 

DPAP) – Hkkjr ljdkj us viuh ukSoha ;kstuk esa catj Hkwfe ds 

fodkl ds fy, lw[kk laHkkfor {ks= dk;ZØe dks 'kq: fd;kA ;g 

dk;ZØe lu~ 1973&74 esa vkjaHk gqvkA bl lw[kk mUeq[k {ks= 

dk;ZØe ds vUrxZr ns'k ds 971 [k.Mksa esa ftlesa 16 jkT; 

lfEefyr Fks blesa ihfM+r {ks= ds vkfFkZd fodkl ij tksj fn;k 

x;kA

2- jsfxLFkku fodkl dk;ZØe (Desert Development 

Program - DDP) – 1977&78 esa ;g dk;ZØe 7 jkT;ksa ,oa 40 

ftyksa ds 234 [k.Mksa esa pyk blesa ns'k ds 40 ftyksa esa 

tEew&d'ehj vkSj fgekpy ds B.Ms ftys Hkh lfEefyr FksA blesa 

feêh laj{k.k ds lkFk&lkFk ikS/ks yxkdj jsfxLFkku dks c<+us ls 

jksdus ds ç;kl fd;s x,A

3- lexz catj Hkwfe fodkl dk;ZØe (Integrated Waste 

Land Development Program - IWDP) & lu~ 1989&90 esa 

lexz catj Hkwfe fodkl dk;ZØe dk vkjaHk gqvkA blds vUrxZr 

tgk¡&tgk¡ catj Hkwfe gS ogk¡ ds xjhc fuokfl;ksa ds vkfFkZd 

fodkl ij tksj fn;k x;kA

4- rduhdh fodkl foLrkj ,oa çf'k{k.k (Technology 

Development Extension and Training - TDET) & lu~ 

1993&94 esa rduhdh fodkl foLrkj ,oa çf'k{k.k dk;ZØe 

vkjaHk fd;k x;kA ftlesa catj Hkwfe fodkl ds fy, oSKkfud 

rduhd dk fodkl ,oa foLrkj djds fdlkuksa dks catj Hkwfe esa 

vf/kd mit ds rjhds Hkh crk,A

5- bUosLVesaV çeks'ku Ldhe (Investment Promotion 

Scheme - IPS) & blds vUrxZr NksVs fdlkuksa rFkk 

,llh@,lVh ds fdlkuksa dks dkWjiksjsV txr ls tqM+s O;fDr;ksa 

ds lg;ksx ls lgk;rk nh xbZ fd catj Hkwfe esa fdl çdkj Ñf"k 

djsaA mudks vkfFkZd lg;ksx Hkh fn;k x;kA ysfdu rduhdh 

fodkl foLrkj ,oa çf'k{k.k rFkk bUosLVesaV çeks'ku Ldhe 

dk;ZØe NksVs {ks= ,oa NksVs fdlkuksa rd gh lhfer jgh vr% 

;kstuk lQy de gks ikbZA

6- us'kuy okVj'ksM MoyiesaV çkstsDV QkWj jSuQsM ,fj;k 

(National Watershed Development Project for Rainfed 
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Area - NWDPRA) & us'kuy okVj'ksM MoyiesaV çkstsDV QkWj 

jSuQsM ,fj;k dk;ZØe 1990&91 esa çkjaHk fd;k x;kA ftlds 

vUrxZr o"kkZ {ks=ksa esa ikuh dks cpkdj Ñf"k djus ds fy, ljdkjh 

lg;ksx fn;k tkrk FkkA ;s dk;ZØe gfjr ØkfUr (Green 

Revolution) ds {ks= esa vk, fdlkuksa ds fy, fgrdkjh jgkA

7- o"kkZ ty laxzg.k fodkl Q.M (Rain Water 

Harvesting Development Fund) – l= 2000&01 esa 

tgk¡&tgk¡ o"kkZ ls [ksrh gksrh FkhA mu {ks=ksa esa o"kkZ ty laxzg.k 

ds fy, dsUæ ljdkj us o"kkZ ty laxzg.k fodkl Q.M ;kstuk 

pykbZA ftlesa 200 djksM+ dk Q.M ukckMZ (National Bank for 

Agriculture and Rural Development - NABARD) }kjk 

tkjh fd;k x;kA ;g nks pj.kksa esa pykA çFke pj.k esa N% jkT;ksa 

esa vka/kzçns'k] egkjk"Vª] xqtjkr] e/;çns'k] mM+hlk vkSj 

mÙkjçns'k dks lfEefyr fd;k x;k rFkk nwljs pj.k esa fcgkj] 

dsjy] jktLFkku] rfeyukMq] tEew ,oa d'ehj] if'pe caxky] 

fgekpy çns'k vkSj gfj;k.kk dks lfEefyr fd;k x;kA dqy 

feykdj laxzg.k fodkl Q.M }kjk 14 jkT;ksa ds 100 [k.Mksa esa 

;g dk;ZØe pykA

8- okVj'ksM MoyiesaV çksxzke bu f'kf¶Vax dYVhos'ku 

,fj;k (WDPSCA) – LFkkukUrfjr Ñf"k dks fu;af=r djus ds 

fy, dsUæh; Ñf"k ea=ky; (Ministry of Agriculture) ,oa Hkwfe 

lalk/ku foHkkx (Department of Land Resources ;k (DoLR) 

us la;qDr :i ls ç;kl djds iwoksZÙkj {ks=ksa esa ftlesa flfDde Hkh 

Fkk] esa lQyrk çkIr dhA bu {ks=ksa esa ikapoh ;kstuk esa Hkh ,sls 

dk;ZØe vkjaHk fd;s x, Fks mudk uohuhdj.k 1994&95 esa 

fd;k x;k rFkk bl dk;ZØe dks pkyw fd;k x;kA ftlesa >wfe;k¡ 

ifjokjksa dks LFkkbZ :i ls Ñf"k djus ds {ks= crk, x, ,oa mudks 

ogk¡ clk;k x;kA

9- lexz ty laxzg.k çcU/ku (Integrated Watershed 

Management) – ck<+ okys {ks=ksa esa dsUæ ljdkj us e`nk laj{k.k 

rFkk lexz ty laxzg.k çca/ku (Integrated Watershed 

Management) dk;ZØe pykdj e`nk dh mRiknu {kerk 

c<+kdj Ñf"k ds {ks= esa Qlyksa dh mRikndrk Hkh c<+kbZ xbZA 

blls catj Hkwfe dh deh dk ç;kl fd;k x;kA

10- if'peh ?kkV fodkl ;kstuk (Western Ghat 

Development Project) – if'peh ?kkV ds iBkj ,oa vU; ioZrksa 

ds detksj ikfjfLFkfrdh ra= ds fodkl ds fy, if'peh ?kkV 

fodkl ;kstuk (Western Ghats Development Project - 

WGDP) rFkk ioZrh; {ks= fodkl ifj;kstuk (Hill Area 

Development Project - HADP) ds }kjk if'peh ?kkV ds {ks=ksa 

dks ,oa ogk¡ ds i;kZoj.k dks lajf{kr fd;s tkus dk ç;kl fd;kA

nloha ;kstuk esa ,sls catj Hkwfe fodkl dk;ZØe rFkk 

okVj'ksM MoyiesUV çksxzke dks 25 o"kksZa rd tkjh j[kus dk 

çLrko fd;kA ;g çLrko Qjojh 1997 esa fy;k x;kA blesa o"kkZ 

okys {ks=ksa esa o"kkZ ty laj{k.k ,oa catj Hkwfe fodkl dk;ZØeksa dks 

vkxkeh 25 o"kksZa rd lrr~ :i ls pykus ,oa {ks= esa Ñf"k 

mRikndrk c<+kus dk dk;ZØe tkjh j[kus dk çLrko jgkA 

bldk mís'; xjhch nwj djus dk Hkh jgkA blds lkFk&lkFk 

bldk mís'; jkstxkj c<+kuk Hkh gqvkA bu dk;ZØeksa ls ouksa ds 

fodkl ,oa foLrkj dks Hkh tksM+k x;kA blds fy, ou Ñf"k 

(Farm forestry) ,oa Ñf"k okfudh (Agroforestry) ij Hkh tksj 

fn;k tk jgk gSA nloha ;kstuk esa 107 fefy;u gSDVs;j catj 

Hkwfe dks fpfàr fd;k x;k gS tcfd ukSoha iapo"khZ; ;kstuk esa 

ek= 27-5 fefy;u gSDVs;j Hkwfe dk gh fodkl laHko gqvkA

 ns'k esa catj Hkwfe fodkl ,oa 

ty laxzg.k dk;ZØe fcuk turk dh Hkkxhnkjh ds v/kwjs jg 

ldrs gSaA vr% bu dk;ZØeksa dks ,d uSfrd ,oa jk"Vªh; nkf;Roksa 

ds lkFk le> dj çR;sd Hkkjrh; ukxfjd dks blesa lg;ksx 

nsuk pkfg,A blds fy, ge fuEu ç;kl dj ldrs gSa &

1- o`{kkjksi.k (Plantation) – l?ku o`{k yxkus ls ck<+ dks 

fu;af=r djus esa lg;ksx gks ldrk gS rFkk rst gokvksa ls 

mitkÅ e`nk ,d LFkku ls nwljs LFkkuksa ij mM+ tkrh gS] mls Hkh 

jksdk tk ldrk gSA isM+ yxkus ls o"kkZ vkrh gS ftlls lw[ks dks 

Hkh de fd;k tk ldrk gSA vr% gesa vPNh le> ls o`{kkjksi.k 

,oa mldh leqfpr ns[kHkky] le;&le; ij ikuh nsdj o`{k 

o`f) c<+kuh pkfg,A tgk¡ ikuh de gS] ogk¡ de ikuh ds {ks= esa 

mxus okys ikniksa dks yxkuk pkfg,A

o`{k yxkuk oSls Hkh çR;sd ukxfjd dk ewy nkf;Ro gksuk 

pkfg,A vius thou esa O;fä ftrus o`{k yxkdj mudks lajf{kr 

djrk gS mls ;g lkspuk pkfg, fd mlus mruk gh Js"B drZO; 

ikyu fd;k gSA

2- o`{kksa ,oa ouksa dks cpkdj – (By Saving trees and 

forest) – gekjs vklikl yxs gq, o`{kksa ,oa ouksa dk laj{k.k djds] 

mudks le;&le; ij ;fn vko';d gks rks lkewfgd ç;kl 

djds ikuh Hkh fiyok, rks ;g ,d cgqr vPNk dk;Z catj Hkwfe 

dks c<+us ls jksdus ds fy, gks ldrk gSA

3- ubZ okfVdk,a ;k u, cLrh ou yxkdj (By growing 

new gardens and colony forest) – u, cLrh ou  ,oa okfVdk,a 

cukdj mudk laj{k.k djds catj Hkwfe dks c<+us ls jksdk tk 

ldrk gSA blds fy, vko';d gks rks oudfeZ;ksa ls lg;ksx 

II. lkeqnkf;d ç;kl &
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fy;k tkuk pkfg,A

tSls vusd O;fDr efUnj fuekZ.k djokrs gSa vFkok dksbZ 

vius iqj[kksa dh ;kn esa dksbZ Hkou cukrk gS ;k vksj dksbZ fuekZ.k 

djokrk gS rks mls le>kdj u;k cxhpk ;k u;k dksbZ Le`fr ou 

yxkus dk vkxzg djuk pkfg,A

4- dpjk Mkyus ds LFkku dks fodflr djds (By 

development of dumping place) – dpjk Mkyus dk LFkku 

;FkklaHko NksVk gks] pkgs mls ,d dpjk Mkyus dk VSad :ih 

cuk;k tk ldrk gS rFkk ogk¡ ij dpjs dks Hkh vyx&vyx 

Hkkxksa esa ckaV dj mldk fuLrkj.k djuk pkfg,A tSls IykfLVd 

dh FkSfy;k¡ ,oa IykfLVd ds lkekuksa dks vyx LFkku ij bdëk 

djuk pkfg,A dkxt] diM+s] dkap ,oa tks 'kh?kz gh u"V gksus okys 

gSa mudks vyx LFkku ij Mkys] tSfod dpjk tSls isM+ksa dh 

ifÙk;k¡] lCth ds cps Hkkx] jksfV;k¡] Qyksa ds cps Hkkxksa dks xk; ;k 

i'kqvksa ds fy, vyx LFkku ij Mkyuk pkfg,A ckdh vU; çdkj 

ds dpjs dks vyx ls Mkyuk pkfg,A viuh cLrh ;k xkao esa 

dpjs ds fuLrkj.k ds fy, lHkh esa lksp ubZ Mkys ,oa 

le;&le; ij fo}kuksa }kjk xks"Bh djkdj yksxksa dks dpjk 

fuLrkj.k ds rjhds le>k, tkus pkfg,A vius dk;kZy;ksa ,oa 

deZLFkyh ij Hkh bldk /;ku j[kk tkuk pkfg,A

IykfLVd dh cuh FkSfy;ksa dk mi;ksx ugha djuk pkfg,A 

vkS|ksfxd dpjk Hkh Bhd ls fu;af=r rjhds ls ,d fo'ks"k [k.M 

esa gh Mkyuk pkfg,A vkS|ksfxd ?kjkuksa dks bldh fo'ks"k fpark 

djuh pkfg,A

5- jlk;uksa ,oa dhVuk'kdksa dk mi;ksx u djds (No use 

of chemicals and pesticides) & vf/kdrj Ñf"k Hkwfe dk catj 

Hkwfe esa cnyus dk eq[; dkj.k jlk;uksa ,oa jklk;fud 

dhVuk'kdksa dk mi;ksx djuk gSA vr% lHkh ltx ,oa 

i<+s&fy[ks ukxfjd vius vklikl ds ,oa tkudkj fdlkuksa dks 

le>kus dk ç;kl djsa fd oks Ñf"k Hkwfe esa jlk;uksa ,oa  [kkn 

rFkk jklk;fud dhVuk'kdksa dk mi;ksx uk djsaA blls 

i'kq&if{k;ksa dh Hkh lqj{kk gksxh rFkk Qlys Hkh vf/kd xq.kdkjh 

feysxhA

6- ty laxzg.k djds (Water harvesting) & ck<+ ds {ks=ksa 

esa lkeqnkf;d ,oa cLrh ds lg;ksx ls ty laxzg.k {ks= cukdj 

,oa fdlku vius&vius [ksr esa ;FkklaHko ty laxzg.k dk dke 

djds ck<+ dh xfr dks Hkfo"; esa de dj ldrs gSaA vius&vius 

?kjksa] dk;kZy;ksa] lkeqnkf;d Hkouksa esa o"kkZ ty dk laxzg.k djds 

ck<+ ds [krjs dks dkQh gn rd de dj ldrs gSaA blls ihus ds 

ikuh dh leL;k dk Hkh funku gks ldrk gSA tgk¡ ikuh de gS 

ogk¡ cwan cwan ç.kkyh ls flapkbZ djuh pkfg,A ikuh dk 

ferO;;rk ls mi;ksx djuk pkfg,A

7- e`nk dh tkap djkdj (By soil testing) & e`nk dh 

le;&le; ij tkap djokdj mldk vko';drkuqlkj e`nk esa 

vU; [kkn ;k inkFkZ ;k vU; Qly mxkdj mldk mfpr 

fujkdj.k ;k mipkj Hkh fd;k tk ldrk gS ,oa Hkwfe dks catj 

gksus ls cpk;k tk ldrk gSA ;fn Hkwfe yo.kh; gS rks mldk Hkh 

funku oSKkfud rjhds ls gksrk gSA

8- >wfeax Ñf"k dks can djds (By stopping jhuming 

cultivation) & igkM+h {ks=ksa esa >wfeax [ksrh dks iw.kZr;k can djds 

Hkh Hkwfe dks catj gksus ls cpk;k tk ldrk gSA blds fy, 

bPNk'kfDr gksuk vfuok;Z gSA

i`Foh ij vusd ckj dqN ,slh ?kVuk,a ?kVrh gSa tks fouk'k 

djrh gSA ;s ?kVuk,a vkink,a dgykrh gSaA buls çÑfr ds 

tSfod ?kVd ,oa vtSfod ?kVd nksuksa çHkkfor gksrs gSaA ysfdu 

T;knk tSfod ?kVd çHkkfor gksrs gSaA ;s ?kVuk,a bruh rkdr ls 

?kVrh gS fd budks jksduk ,oa budk lkeuk djuk vlaHko gSA

;s vkink,a nks çdkj dh laHko gS&

I. çkÑfrd vkink,a (Natural Disasters)

II. ekuoh; Ñr vkink,a (Human made Disasters)

1- HkwdEi (Earthquake)

2- HkwL[kyu (Landslides)

3- vdky (Drought)

4- ck<+ (Flood)

5- vkx (Fire)

6- Tokykeq[kh (Volcano)

7- pØokr (Cyclone)

çÑfr esa vusdksa ?kVuk,a ?kVrh jgrh gSa] dqN rks gesa 

çlUurk nsus okyh ,oa dqN geas nq%[k nnZ nsrh gSaA tks nq%[k nnZ 

nsrh gSa os ?kVuk,a çkÑfrd vkink,a dgykrh gSaA çkÑfrd 

vkink,a lnSo çÑfr esa mFky&iqFky djrh gSaA ekuoh; 'kfDr] 

oSKkfud 'kfDr lHkh çkÑfrd vkinkvksa ls la?k"kZ djus esa l{ke 

vkink,a ,oa mudk çcU/ku
(Disasters and their Management)

I.  çkÑfrd vkink,a (Natural Disasters)

II. ekuo Ñr vkink,a (Human made 
Disasters)

1- ukfHkdh; nq?kZVuk,a (Nuclear accidents)

I. çkÑfrd vkink (Natural Disaster)
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ugha gksrh ,oa ekuo çkÑfrd vkinkvksa ds le{k vlgk; gks 

tkrk gSA ,slh çkÑfrd vkink,a gSa tSls HkwdEi] HkwL[kyu] ck<+] 

vkx] vdky] pØokr vkfnA

gekjh i`Foh dk LFkyh; ,oa leqæksa dk Hkh tks xfrZ; Hkkx gS 

os fo'ks"k ijrksa ds }kjk fufeZr gSA i`Foh dh ;s ijrsa dkykUrj esa 

cuhA Bhd tSls xje nw/k ij eykbZ dh ijr terh gS] mlh 

çdkj i`Foh ds /kjkry ijUrq buesa Hkh dbZ vU; ijrsa cuhA oSls 

HkwxksyosÙkkvksa ds vuqlkj i`Foh dh vusd ijrsa gSaA

budh ,d fo'ks"krk ;g gS fd buesa çR;kLFkrk dk xq.k 

gksrh gS ;kfu ;s T;knk dBksj ugha gksrh buesa ÅtkZ Hkh gksrh gSA 

bls çR;kLFkrk ruko ÅtkZ dgrs gSaA ;s Hkh dbZ çdkj dh gSa tSls 

egk}hih; ijrsa ;k IysVsa] miegk}hih; ijrsa ;k buls Hkh NksVh 

vU; ijrsaA ;s lHkh rSjrh gqbZ voLFkk esa gksrh gSaA ,d nwljs ds 

ikl&ikl fLFkr ijrsa lkekU;r;k ,d&nwljs ls Vdjkrh ugha gS 

ijUrq vusd ckj vusdksa dkj.kksa ls ;s ijLij Vdjkrh gSA blls 

ÅtkZ eqDr gksrh gS oSls tc ;s ijrsa Vdjkrh gS rks buesa njkjsa Hkh 

iM+rh gS] ?k"kZ.k Hkh gksrk gSA njkjsa iM+us o ?k"kZ.k bR;kfn ls ÅtkZ 

mRiUu gksrh gS tks rjaxksa esa cnydj HkwdEi dk dkj.k curh gSA 

oSls bl ÅtkZ dk ek= 10% Hkkx gh HkwdEi dk dkj.k curk gSA 

blesa ls T;knk ÅtkZ rks Hkw[k.M dks rksM+us esa] ml LFkku dk rki 

c<+kus esa gh [kpZ gks tkrh gSA oSls HkwdEi Hkwfe ds vUnj Hkkjh ek=k 

esa xSl çokl] Tokykeq[kh] HkwL[kyu ;k ukfHkdh; ijh{k.kksa ls Hkh 

gksrk gSA

HkwdEi tgka ls 'kq: gksrk gS os eq[; dsUæ (Central point) 

;k Qksdl dsUæ (Focus center) ;k gkbiks lsUVj (Hypo 

center) rFkk Hkwfe ds Bhd Åij mifLFkr fcUnq vf/kdsUæ 

dgykrk gSA

foKku dh og 'kk[kk ftlesa HkwdEiksa dk v/;;u fd;k 

tkrk gS HkwdEi foKku (Seismology) dgykrh gSaA HkwdEiksa dks 

ikjEifjd :i ls lhLeksehVj (Seismometer) ls ukik tkrk gSA 

;s HkwdEi dk {k.k ifjek.k (Moment magnitude) ds :i esa ekik 

tkrk gSA bls fjDVj (Richter) esa ekik tkrk gSA ;fn 3 ;k blls 

de fjDVj dk HkwdEi gS rks os bEijlsIVhcy (Imperceptible) 

;k de ifjek.k dk HkwdEi gksrk gSA 3 ls 7 fjDVj rd dk HkwdEi 

e/;e çdkj dk rFkk 7 ls T;knk fjDVj ifjek.k dk HkwdEi rst 

HkwdEi dgykrk gSA blls i`Foh ij vk, >Vdksa dk ifjeki 

ejdsyh Ldsy (Mercalli scale) ij ukirs gSaA HkwdEiksa dh 

Hkfo";ok.kh djuk vlaHko gSA

HkwdEi 
(Earthquake)

mFkys vkSj xgjs dsUæ dk HkwdEi

lkekU;r;k HkwdEi 10 fd-eh- rd dh xgjkbZ rd ugha 

vkrk gSA ;g 70 fd-eh- dh xgjkbZ esa 'kq: gksrs gSa] ftudks fNNys 

dsUæ ds HkwdEi dgrs gSaA 70 fd-eh- ls 300 fd-eh- dh xgjkbZ 

okys HkwdEi ^^e/; dsUæh; HkwdEi** vFkok ^^vUrj e/; dsUæh; 

HkwdEi** dgykrs gSaA e/; dsUæ esa iqjkuh vkSj B.Mh ijrsa vU; 

IysVksa ds uhps f[kld tkrh gS tSls VsDVksfud IysVA blls Hkh 

700 fd-eh- ls uhps tks fd lhfLed :i ls lfØ; okMkrh 

csfuvkWQ {ks= (Wadati-Benioff zone) gS] ogka ds HkwdEi xgjs 

dsUæh; HkwdEi (Deep focus earthquake) dgykrs gSaA

HkwdEi vDlj Tokykeq[kh {ks=ksa esa Hkh mRiUu gksrs gSa] ;gka 

buds nks dkj.k gksrs gSa VsDVksfud nks"k rFkk Tokykeq[kh esa ykok 

(Magma) dh xfr;ka] ,sls HkwdEi Tokykeq[kh foLQksV dh iwoZ 

psrkouh gks ldrh gSA

,d Øe esa gksus okys vf/kdka'k HkwdEi] LFkku vkSj le; ds 

lanHkZ esa ,d&nwljs ls lacaf/kr gks ldrs gSaA

dbZ ckj HkwdEiksa dh ,d Ük`a[kyk HkwdEi rwQku  

(Earthquake storm) ds :i esa mRiUu gksrh gSA tgka HkwdEi 

lewg gS] nks"k mRiUu djrk gSA çR;sd >Vds ds ruko dk 

iqufoZrj.k gksrk gSA ;s ckn ds >Vds (After shock) ds leku gS 

ysfdu nks"k dk v.kqxkeh Hkkx gS] ;s rwQku dbZ o"kksZa dh vofèk esa 

mRiUu gksrs gSa vkSj dbZ ckn esa vkus okys HkwdEi mrus gh 

{kfrdkjd gksrs gSa ftrus fd igys okysA bl çdkj dk çfr:i 

rqdhZ esa 10oha lnh esa ns[kk x;k tgka yxHkx ,d ntZu HkwdEiksa ds 

Øe esa mÙkj (Anatolian) nks"k (North Anatolian Fault) ij 

çgkj fd;k] bls e/; iwoZ esa HkwdEi ds cM+s] xqPNksa ds :i esa ekuk 

tkrk gSA

1- >Vds vkSj Hkwfe dk QVuk & HkwdEi >Vds vkSj Hkwfe dk 

QVuk o vU; dBksj lajpukvksa dks de ;k vf/kd xaHkhj uqdlku 

igqapkrh gSA LFkkuh; çHkko dh xaHkhjrk HkwdEi ds ifj.kke 

(Magnitude) ds tfVy la;kstuk ij HkwdEi dsUæ  (Epicenter) 

ls nwjh ij vkSj LFkkuh; HkwoSKkfud o Hkwvkdkfjdh; fLFkfr;ksa ij 

fuHkZj djrh gSA tks rjax ds çlkj dks de ;k vfèkd dj ldrh 

gSA 

nks"k lrg ds fdukjs ij Hkwfe dh lrg dk foLFkkiu o Hkwfe 

dk QVuk n`'; gS] ;s eq[; HkwdEiksa ds ekeyksa esa dqN ehVj rd 

HkwdEi vkSj Tokykeq[kh xfrfof/k

HkwdEi lewgksa

HkwdEi rwQku

HkwdEi ds çHkko



(187)

gks ldrk gSA Hkwfe dk QVuk çeq[k vfHk;kaf=dh lajpukvksa tSls 

ck/kksa (Dams), iqy (Bridges) vkSj ijek.kq 'kfDr LVs'kuksa 

(Nuclear power Stations) ds fy, cgqr cM+k tksf[ke gSA 

2- HkwL[kyu vkSj fge L[kyu & HkwdEi] HkwL[kyu  vkSj 

fgeL[kyu iSnk dj ldrk gS] tks igkM+h vkSj ioZrh; bykdksa esa 

{kfr dk dkj.k gks ldrk gSA

,d HkwdEi ds ckn fdlh ykbu ;k fo|qr 'kfDr ds VwV 

tkus ls vkx yx ldrh gSA ;fn ty dk eq[; lzksr QV tk, 

;k ncko de gks tk, rks ,d ckj vkx 'kq: gks tkus ds ckn bls 

QSyus ls jksduk dfBu gks tkrk gSA

3- feêh æohdj.k (Soil  liquefaction) & feêh æohdj.k 

rc gksrk gS tc >Vdksa ds dkj.k ty lar`Ir nkusnkj inkFkZ 

vLFkk;h :i ls viuh {kerk dks [kks nsrk gS vkSj Bksl ls rjy  esa 

:ikUrfjr gks tkrk gSA feêh æohdj.k dBksj lajpukvksa vkSj 

iqyksa dks æohHkwr esa >qdk ldrk gS ;k Mwck ldrk gSA

4- lqukeh & leqæ ds Hkhrj HkwdEi ds dkj.k gq, HkwL[kyu 

esa Vdjkus ls lqukeh vk ldrs gSaA mnkgj.k & 2005 fgUn 

egklkxj esa vk, HkwdEi ls lqukeh vkbZ FkhA

5- ck<+ & ;fn cka/k {kfrxzLr gks tk, rks ck<+] HkwdEi dk 

f}rh;d çHkko gks ldrk gSA HkwdEi ds dkj.k Hkwfe fQly dj 

cka/k dh unh esa Vdjk ldrh gS] ftlds dkj.k cka/k VwV ldrk gS 

vkSj ck<+ vk ldrh gSA

6- ekuo çHkko & HkwdEi jksx] ewyHkwr vko';drkvksa dh 

deh] thou dh gkfu] mPp chek çhfe;e] lkekU; lEifÙk dh 

{kfr] lM+d vkSj iqy dk uqdlku vkSj bekjrksaa dks /oLr gksuk ;k 

bekjrksa ds vk/kkj dk detksj gks tkuk] bu lcdk dkj.k gks 

ldrk gS] tks Hkfo"; esa fQj ls HkwdEi dk dkj.k curk gSA

1- tc HkwdEi vk, rks de ls de uqdlku gks blds fy, 

edku ,oa dk;kZy;ksa dks HkwdEijks/kh rjhds ls cuk;k tkuk 

pkfg,A ,d edku ls nwljs edkuksa ds chp i;kZIr nwjh Hkh 

gks ftlls ,d edku dks ;fn HkwdEi ls uqdlku gks rks os 

nwljs edku dks uqdlku uk igqapk ik,A edkuksa ds ikl 

i;kZIr [kqyk LFkku Hkh gksuk pkfg,A

2- ;fn HkwdEi vk, rks edkuksa ds dksuksa esa tku cpkus ds fy, 

Nqik tk ldrk gSA

3- HkwdEi vk, rks fcuk ?kcjk, ;FkklaHko ftruk tYnh gks 

lqjf{kr LFkku dh rjQ tkuk pkfg,A nwljs O;fDr;ksa dh 

Hkh lqj{kk dks ns[krs gq, mUgasa Hkh lqjf{kr LFkkuksa ij tkus ds 

HkwdEi ls cpko ds fy, rS;kfj;ka

fy, dguk pkfg,A

4- vusdksa O;fDr HkwdEi ls ?kcjk tkrs gSa rks mUgsa lacy nsuk 

pkfg,A

5- ;fn ,slk yxs fd HkwdEi T;knk uqdlku nsus okyk gS rks 

fcuk fdlh dh çrh{kk ds vkRefo'okl j[kdj Lo;a cprs 

gq, rqjar nwljksa dh lgk;rk esa yx tkuk pkfg, rFkk fQj 

ftruk laHko gks nwljksa dk vkRefo'okl txkdj tks l{ke 

yxs mls Hkh nwljksa dh lgk;rk ds fy, çsfjr djuk 

pkfg,A ?kk;yksa dk fpfdRlky; ys tkus dh O;oLFkk 

djuh pkfg,A 

l Hkkjrh; laLÑfr ds vuqlkj tc ekuo tkfr esa nq"deZ 

vFkkZr~ iki deZ vf/kd gksus yx tkrs gSa rks /kjrh ij HkwdEi 

vkrs gSa vkSj uqdlku gksrk gSA D;ksafd iki ls /kjrh ij 

ot+u vf/kd gksrk gS rFkk /kjrh fgyrh gS tks HkwdEi gksxkA

l ulZ esFkksykWth ¼bZlkbZ ekU;rkuqlkj½ yksdh uked vfu"V 

ds nsork ,oa lqUnjrk rFkk çdk'k ds nsork ckYMj 

(Balder)  esa vucu gks xbZA muesa >xM+k gqvk rFkk nsork 

yksdh idM+k x;k mls ,d fo"kSys liksZa dh xqQk esa cUn dj 

fn;k vkSj mlds flj ij ;s fo"kSys liZ viuk fo"k fxjkus 

yxs ysfdu mldh iRuh flaxh ,d dVksjh ysdj ml fo"k 

dks bdëk djus yxh rFkk tc dVksjh Hkj tkrh rks os mls 

[kkyh djus tkrh rFkk ml le;kUrjky esa tc nsork 

yksdh ij fo"k fxjrk rks os ml fo"k ls cpus ds fy, viuk 

flj fgykrk gS rks HkwdEi vkrs gSaA

l xzhd dh iqjkuh ekU;rkvksa esa ,ukDlkxksjl (Anaxagoras) 

ds vuqlkj i`Foh esa cuh xqQkvksa esa gok ds dkj.k HkwdEi 

vkrs gSaA

l FkSyl vkWQ feysVl (Thales of Miletus) ds vuqlkj ikuh 

,oa tehu esa ijLij ruko ds dkj.k HkwdEi vkrs gSaA

l ,ukDlkehUl (Anaxamines) ds vuqlkj i`Foh esa lw[kkiu 

vkSj xhysiu ds chp ruko ls HkwdEih; rjaxsa iSnk gksrh gSaA

l MseksØkbV dh ekU;rkuqlkj HkwdEi ds fy, ftEesnkj ikuh 

gSA

l Iyhuh n ,YMj (Pliny the Elder) dh ekU;rkuqlkj HkwdEi 

/kjrh dh van:uh xwat gSA iqjkuh xzhd ekU;rkuqlkj 

iksftMu (Poseidon) HkwdEi dk nsork gS tc mldks Øksèk 

vkrk gS rks os HkwdEi iSnk djrk gSA

l tkikuh ekU;rkuqlkj uektw (Namazu) ukead ,d eNyh 

HkwdEi ,oa ekU;rk,a
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dks dklhek ukead nsork tc iRFkj ekjrk gS rks HkwdEi 

vkrs gSaA

dqN vk/kqfud vo/kkj.kk okys dgrs gSa fd çÑfr ls 

NsM+NkM+ ls Xykscy okfeZax gqvk rFkk ;s Hkh HkwdEi dh rkdr dks 

c<+k jgk gSA

HkwL[kyu ;k Landslide ;k Landslip ,d HkwxfHkZd 

?kVukØe  (Geological phenomenon) gSA blesa Hkwfe ij 

ÅapkbZ ls uhps dh rjQ Hkwfe dks dksbZ cM+k Hkkx uhps f[kld ;k 

yq<+d tkrk gSA tSls igkM+ksa esa Åij ls uhps dh rjQ vusdksa ckj 

Hkwfe dk fgLlk] pêkusa vkSj Hkh vusdksa ogka dh jpuk,a f[kld 

tkrh gS ;k /kal tkrh gSA ;s ml Åaph ;k ioZrh; lajpuk ds 

<yku ij ?kVus okyh ?kVuk gSA ;s HkwL[kyu feêh] iRFkj o 

pêkuksa }kjk ty vo'kks"k.k ls Hkkj c<+us ls gksrk gSA HkwL[kyu Hkh 

vpkud ?kVus okyh ?kVuk gS tks vusdksa ckj vf/kd gkfudkjd 

gks ldrh gSA

l i`Foh ;k Hkwfexr ty dk ncko <yku dks vfLFkj dj nsrk 

gSA

l <yku ij mxs ikniksa dk u"V gks tkuk ¼tSls vkx ls½ 

ftlls ogka dh feêh tks mu ikniksa dh tM+ksa ls tdM+h 

jgrh Fkh <hyh gks tkrh gS rFkk HkwL[kyu dk dkj.k curh 

gSA

l vusdksa ckj ufn;ksa ;k leqæh /kkjkvksa ls fdlh Åaps LFkku ds 

<yku esa dVko gks tkrk gS rFkk blls Hkh HkwL[kyu gksrk 

gSA

l HkwdEiksa ls Hkh HkwL[kyu gksrk gSA

l cQZ fi?kyus ls tks ty dh /kkjk curh gS mlls Hkh <yku 

esa dVko vk tkrk gS tks HkwL[kyu dk dkj.k curk gSA

l HkwdEi ds dkj.k feêh ds d.k rjy :i esa vk tkrs gSa 

ftlls Hkh <yku detksj gks tkrh gS rFkk HkwL[kyu gks 

tkrk gSA

l Tokykeq[kh ds dkj.k Hkh HkwL[kyu gks tkrk gSA

l rst o"kkZ ds dkj.k Hkh HkwL[kyu gks tkrk gSA

ekuo dh vusd xfrfof/k;ka HkwL[kyu dk dkj.k curh gS 

tSls &

l fodkl ds uke ij gksus okyk ou fouk'k HkwL[kyu dk 

dkj.k gSA

HkwL[kyu (Landslide)

HkwL[kyu ds dkj.k
çkÑfrd dkj.k

l Ñf"k ds fy, Hkh vusd ckj ouksa dks lekIr dj fn;k tkrk 

gSA

l m|ksxksa ,oa vkokxeu ds lk/kuksa ls mRiUu dEiuksa ls Hkh 

HkwL[kyu gksrk gSA

l [kfutksa ds fy, [kksnh xbZ [kkuksa ls Hkh <yku esa ifjorZu 

vkrk gS rFkk os HkwL[kyu dk dkj.k cu tkrk gSA

l fuekZ.k dk;ksZa] Ñf"k rFkk okfudh xfrfof/k;ksa ls Hkwfe ds ty 

dh ek=k esa ifjorZu vk;k gS rFkk ;s HkwL[kyu dk dkj.k 

curk gSA

l vusdksa LFkku ij rks ekuo us vusd NksVs&NksVs igkfM+;ksa dks 

90% rd [kksn fy;k tks Hkh HkwL[kyu dk dkj.k curk gSA

eq[;r;k HkwL[kyu nks çdkj dk gksrk gS&

1- eyck ;k dhpM+:ih HkwL[kyu (Debris flow or 

Mudflow) & tc fdlh <yku dh feêh esa ikuh vf/kd 

gqvk rFkk ogka feêh dhpM+ ds :i esa cu xbZ rks ,slk gksdj 

tks HkwL[kyu gksrk gS os dhpM+ ;k eyck :ih dgykrk gSA 

,slh fLFkfr esa isM+] pêku jkg esa vkus okys Hkou o vU; Hkh 

blds lkFk rsth ls uhps vk tkrs gSaA ;s dkQh rsth ls ;k 

vf/kd xfr ls gksrk gSA

2- Hkwfe /kalu (Earth flow) & ;g ,d /kheh fØ;k gSA blesa 

Hkwfe dh eq[; feêh vkSj dadM+] iRFkj <yku ls uhps fxjus 

yxrs gSaA bl voLFkk esa ikuh dh lkekU; ek=k gksrh gS 

ftlesa feêh] dadM+] iRFkj ylyls :i esa (Viscus) vk 

tkrs gSa rFkk fQj /khjs&/khjs <yku ls Åij ls uhps fxjus 

yxrs gSaA blds fxjus dh xfr rst gksrh jgrh gSA

vusdksa ckj HkwL[kyu xfr'khy :i esa Hkh gksrs gSaA ;s NksVh 

ÅapkbZ ls Hkh nwj rd cgrh voLFkk esa Hkh gks ldrs gSA oSls ;s 

HkwL[kyu cgqr /khek gksxkA bls LVtZLVªkse (Sturzstrom) dgrs 

gSaA

vusdksa ckj HkwL[kyu dqN MslhehVj ls dqN ehVj rd dk 

gh gksrk gS rFkk cgqr /khek gksrk gSA ;s lrgh ;k fNNyk HkwL[kyu 

dgykrk gSA

xgjkbZ esa Hkh vFkkZr~ i`Foh ij mxs ikS/kksa dh tM+sa ftruh 

xgjkbZ gksrh gS mruh xgjh t+ehu Hkh vUnj ls f[kld tkrh gSA

vusdksa ckj leqæ esa Hkh HkwL[kyu gksrk gSA ;fn leqæksa esa 

vf/kd rhozrk ls HkwL[kyu gksrk gS rks leqæ esa rwQku ;k lqukeh 

vkrh gSA vusdksa ckj Tokykeqf[k;ksa ds dkj.k Hkh HkwL[kyu gksrk 

gSA

HkwL[kyu ds çdkj
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HkwL[kyu ds le;

HkwL[kyu gksus ij

dqN ,sfrgkfld HkwL[kyu

ck<+ 
(Flood)

lgekjs ?kjksa ds f[kM+dh njoktksa ds eki cny tkrs gSaA ;k 

mudh pkS[kVsa Vs<+h&esM+h gks tkrh gSaA

lisM+ frjNs gks tkrs gSaA

lvusdksa ckj fctyh ds [kaHks] VsfyQksu ds Vkoj Hkh frjNs gks 

tkrs gSaA

lvusdksa ckj t+ehu esa njkjsa vk tkrh gSaA

lviuk vkRefo'okl uk [kks,] Lo;a ,oa vU; vkRefo'oklh 

O;fDr;ksa ds lg;ksx ls vU; O;fDr;ksa dks ogka ls lqjf{kr 

LFkku ij ys tk,aA

lç'kklu dks lwfpr djsaA 

lvko';d lkekuksa dks lqjf{kr LFkkuksa ij ys tk,aA

li'kq&if{k;ksa dks Hkh lqjf{kr LFkku ij ys tk,aA

ln xksYMkm (Goldau) esa 2 flrEcj 1806 esa gqvkA

ln dSi MSeUV D;wcSd esa 19 flrEcj 1889 esaA

ldukMk ds ,YcsjVk esa ÝsdLykbM tks VjVy ioZr ij 29 

vçsy 1903 esaA

rst o"kkZ ls ck<+ vkrh gS rks vusd ckj ty ds fo'kky ckaèk 

VwVus ls Hkh ck<+ vkrh gSA vFkkZr~ o"kkZ çkÑfrd dkj.k gS rks 

tyh; lzksrksa dk VwVuk vçkÑfrd dkj.k vfu;af=r rst ty 

çokg ck<+ dgykrk gSA ;s ,slh çkÑfrd vkink gS tks çÑfr esa 

cgqr çy; epkrh gSA ekuo ds vykok ;s ikniksa ,oa vU; 

çkf.k;ksa dks Hkh lekIr dj nsrh gSA blesa cM+s&cM+s fuekZ.k /oLr 

gks tkrs gS rks vusdksa ou {ks= rFkk vU; LFky yqIr gks tkrs gSaA 

gtkjksa yk[kksa i'kq&i{kh rFkk ;gka rd fd tyh; tho Hkh ej 

tkrs gSaA

;s vkink vusdksa ckj 5&6 ?k.Vksa dh ewlyk/kkj o"kkZ ls Hkh 

lEHko gS rFkk fdlh dks cpus dk Hkh le; ugha fey ikrk gSA 

;fn dksbZ LFky gS tgka ck<+ vkrh gS rks ogka HkwL[kyu dk Hkh 

ladV jgrk gS rFkk blls nksgjh çkÑfrd vkink gks tkrh gSA 

ck<+ lHkh çdkj ds lEidksZa dks rksM+ nsrh gS pkgs os vkokxeu ds 

ekxksZa dk lEidZ gks] fo|qr lEidZ gks] lwpuk ds lEidZ gks lHkh 

VwV tkrs gSa ;gka rd fd vusdksa ckj rks gokbZ ;k=k,a Hkh ugha gks 

ldrhA ;gka rd fd vusdksa ckj rks yksxksa ds fuokl LFkku Hkh 

cg tkrs gSaA 

ck<+ ds ckn Hkh mldk çHkko de ugha gksrk ogka egkekjh 

QSyus dh vk'kadk cu tkrh gSA lc rjQ e`r 'kjhjksa dk n`';  

fn[kus yx tkrk gSA ogka iqu% fLFkfr lkekU; gksus esa dbZ eghuksa 

;k dHkh rks dbZ o"kksZa yx tkrs gSaA

ck<+ ls vusdksa ckj rks iwjs&iwjs xkao] dLcs ;gka rd fd 

'kgjksa dk vfLrRo u"V gks tkrk gSA vk/kqfud ;qx esa Hkh tgka 

ekuoh; lH;rk lk/ku lEiUu gS ck<+ esa pkg dj Hkh lk/kuksa dk 

mi;ksx djds Hkh og lgk;rk ugha dj ldrk flQZ ewd n'kZd 

cu tkrk gSA tgka Åaph&Åaph oSHko'kkyh cfLr;ka gksrh gSa ck<+ ds 

ckn ogka [kìksa esa Hkjk dhpM+ vkSj e`r 'kjhjksa dk vEckj fn[krk 

gSA blls mitkÅ feêh Hkh de gksrh gS D;ksafd mitkÅ feêh 

tks Åijh ijr gksxh og cg tkrh gSA fo'o esa vusdksa le; 

cM+h&cM+h ck<+sa vkbZ ftlls iwjk fo'o fgy x;kA

fo'o esa mYys[kuh; ck<+ksa esa &

lphu dh ihyh unh ;k âkxgh unh esa lkekU;r;k ck<+ vkrh 

jgrh gSA 1931 esa vkbZ Hkh"k.k ck<+ esa vusd ekSrsa gqbZA

l1983 esa vesfjdk dh Hkh"k.k ck<+ vc rd dh vkfFkZd :i 

ls uqdlku djus okyh lcls Hkh"k.k ck<+ FkhA

l1998 dh ;kx th unh ¼phu½ dh ck<+ us 1 djksM+ 40 yk[k 

yksx cs?kj gq,A

l2000 esa ekstkfEcd esa ck<+ vkbZ rks rhu g¶rksa rd ns'k dks 

<dk j[kkA yk[kksa yksx ekjs x,A

l2013 esa 21 twu ls 24 twu 2013 rd mÙkjk[k.M esa 

dsnkjukFk dh Hkkjh ck<+ esa 8 yk[k ls 15 yk[k yksx ekjs 

x,A vusdksa dLcksa ,oa xkaoksa dk vfLrRo feVk x;kA

l2015 esa Hkkjr ds tEew d'ehj esa ck<+ vkbZA gtkjksa O;fDr 

çHkkfor gq,A

lck<+ ds le; vkRefo'okl ,oa ekufld fLFkfr ldkjkRed 

j[ksa rFkk vfr'kh?kz lqjf{kr LFkku dh vksj fudys ,oa vU; 

lkfFk;ksa dks Hkh ys tk,aA

ljLlh] gFkkSM+h] VkpZ dh O;oLFkk djds cpko dk;ksZa esa yxs 

,oa O;fDr;ksa dks lqjf{kr LFkkuksa ij ys tk,aA

lfpfdRlk o [kk| lkexzh dh Hkh mfpr O;oLFkk djsaA

lrSjuk tkuus okyksa dh lgk;rk ysdj dk;Z dks vkxs c<+krs 

jgsA

lcPpksa ,oa efgykvksa dks Hkh çkFkfedrk ds vk/kkj ij lqjf{kr 

LFkkuksa ij ys tk,aA

llaHko gks rks i'kq ,oa vU; thoksa dks Hkh lqjf{kr fudkyus dh 

ck<+ ds le; D;k djsa
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O;oLFkk djsaA

lfo|qr forj.k O;oLFkk ;FkklaHko can djk nsosa] lapkj 

O;oLFkk dk Bhd ls mi;ksx dj ldrs gS rks vPNk jgrk gS 

tSls py nwjHkk"k ;a= ¼eksckby½ ls Qals O;fDr;ksa dh 

tkudkjh ysdj mudk vkRefo'okl c<+k ldrs gSa rFkk 

mudks cpus ds funsZ'k Hkh fn, tk ldrs gSa tSls fd muls 

dgs fd fdlh Åaps LFkku ij tk,A

ljfLl;ksa ,oa ydfM+;ksa ls Hkh iqfy;k cukbZ tk ldrh gS tks 

mfpr LFkku ij cukdj yksxksa dks cpkus esa ,d vPNk 

lk/ku cu ldrh gSA va/ksjk gksus ij VkWpZ dk mi;ksx dj 

ldrs gSaA

lgFkkSM+s ls lqjf{kr jkLrk cukus ds fy, NksVh&eksVh nhokj 

;k ck/kk rksM+h tk ldrh gSA

lrqjUr fpfdRlk O;oLFkk Hkh djkbZ tk lds ,slh Hkh O;oLFkk 

gksA

lqukeh tkikuh 'kCn gS ftldk vFkZ gS ^^canjxkg dh 

fudVorhZ ygj** leqæ esa ;fn HkwdEi vk, ;k HkwL[kyu gks ;k 

Tokykeq[kh ekuoh;Ñr ijek.kq ce ijh{k.k gks muls ,d rwQku 

;k pØokr mBrk gS ftls lqukeh (Tsumani) dgrs gSaA lqukeh 

ls leqæh ouLifr ,oa çkf.k;ksa dks rks e`R;q feyrh gh leqæ ds 

ikl] vusdksa ckj rks nwj&nwj rd çy; feyrk gSA

leqæ lrg ds lekukUrj ygjsa vkrh gSa 17 ehVj rd Åaph 

gks ldrh gS rFkk blls vpkud rwQku vkrk gS tks Hkkjh 

çy;dkjh gks ldrk gSA blesa vusdksa leqæh Vkiwvksa] vusd 

leqæh fdukjs cls uxjksa ds vfLrRo dk ladV gks tkrk gSA yk[kksa 

tho&tUrq e`R;q dks çkIr gksrs gSaA vkfFkZd ladV Hkh gks tkrk gS 

,oa ;s Hkh fdlh dks cpus ,oa lg;ksx djus dk volj ugha nsrh 

gSA blls vU; ladV Hkh mRiUu gks ldrs gSa tSls tkiku esa 

lqukeh vkbZ ogka ijek.kq fctyh?kj u"V gqvk ftlls  fofdj.k 

dh lqukeh vksj vk xbZ tks iwjh fo'o ds fy, fpUrk dk fo"k; Hkh 

cuhA

lqukeh ls tc Vkiwvksa ;k rVh; {ks=ksa esa tc leqæ ds 

lekukUrj Åaph ygjsa mBrh gS rks vkl&ikl dh mitkÅ feêh 

Hkh cg tkrh gS rFkk ogka ou {ks= iqu% yxus ;k Ñf"k djus esa Hkh 

leL;k vkrh gSA vusdksa ckj rks ogka dbZ&dbZ eghuksa dhpM+ cu 

tkrk gS rFkk pkjksa rjQ cncw Hkh vkus yx tkrh gS tks egkekjh 

dk dkj.k gks ldrk gSA

TokjHkkVk ,oa lqukeh dh ygjksa esa varj gksrk gSA TokjHkkVk 

dh ygjsa pUæek dh xq#Rokd"kZ.k 'kfDr ls vkrh gS tks çk;% 

lqukeh (Tsumani)

NksVh&NksVh ygjsa gksrh gSaA lqukeh dh ygjksa leqæ esa vk, 

Tokykeq[kh vFkok HkwdEi ;k vU; leqæh Hkwfe dh gypy ds 

dkj.k mBrh gS tks vusdksa fdyksehVj pkSM+h ,oa lSdM+ksa 

fdyksehVj yEch gksrh gS ;s vusd ckj 17 ls 20 ehVj Åaph gks 

ldrh gS ;k leqæ ds lekukUrj mBrh gSA ekuks leqæ ds 

vkleku esa ,d u;k leqæ dk Hkkx gks x;k gksA tc ;s rV ij 

Vdjkrh gS rks çy;dkjh çHkko fn[kkrh gSA blds fy, vko';d 

gS fd HkwdEi ;k Hkw gypyksa dk dsUæ leqæ gksA blesa leqæ ry 

ls dksbZ xSl dk fjlko rsth ls gksrk gS rks Hkh ogka lqukeh vk 

ldrh gSA tSls 1953 esa vykLdk esa o 2004 esa fgUn egklkxj esa 

lqukeh vkbZA HkwdEi dh rjg bldk Hkh iwokZuqeku yxkuk vlaHko 

gSA

lqukeh ds dqçHkkoksa ls cpus ds fy, iwoZ esa dh xbZ rS;kfj;ka 

dqN lhek rd cpko dk dkj.k gks ldrh gS tSls &

l rVksa ij o`{kksa dks yxkukA

l lqjf{kr LFkkuksa ij gh O;kikfjd ,oa vU; çfr"Bku [kksyukA

l lqjf{kr LFkkuksa ij gh cfLr;ka clkuk ;fn iwoZ esa cfLr;ka 

clh gqbZ gS rks rVksa ij oSdfYid lqj{kk dh O;oLFkk djuk 

tSls Åaph&Åaph rVh; nhokjsa cukuk] vklikl dh cfLr;ksa 

dks lqjf{kr LFkkuksa ij iquokZl djukA

l lwpuk rduhd ds mi;ksx esa fodkl dj vk'kadk gksus ij 

lrdZrkiwoZd LFkku [kkyh djukA

l vuqHkoksa dk mi;ksx djds Hkfo"; dh ;kstuk cukdj 

lqukeh ds çHkkoksa ls Hkfo"; esa cpk tk ldrk gSA

 
vkx oSls rks ekuo fodkl esa ,d egRoiw.kZ ;ksxnku nsrh gS 

rFkk egRoiw.kZ [kkst Hkh ekuh tkrh gSA ijUrq ;gh vkx tc 

vfu;af=r gks tkrh gS rks gkfudj gks tkrh gSA ouLifr ,oa 

çkf.k;ksa ds lkFk ekuo dh e`R;q dk dkj.k cu tkrh gSA blls 

vkfFkZd ?kkVk Hkh gksrk gS rks ;g i;kZoj.k dks Hkh ?kkVk igqapk nsrh 

gSA

vkx çkÑfrd rFkk ekuoh; ;k rduhdh Hkwy ls yx tkrh 

gSA çkÑfrd dkj.kksa esa rks fctyh fxjuk (Lightning) rFkk lw[kk 

(Drought) ds dkj.k taxy dh vkx (Wild fire) yx tkrh gS 

rFkk ;g lcls Hk;kog vkx gks ldrh gSA blls ou{ks= u"V gks 

tkrs gSaA ogka ds fuoklh taxyh tkuoj rFkk fuoklh ekuo Hkh 

u"V gks tkrs gSa rFkk ouLifr Hkh iw.kZ u"V gks tkrh gSA ;s vusdksa 

fnuksa rd yxrh jgrh gSA bldk QSyko uxj ,oa 'kgjksa rd Hkh 

gks ldrk gSA

lw[kk çkÑfrd vkx yxus dk nwljk dkj.k gks ldrk gSA 

vkx (Fire)
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blesa tc dqN ouLifr tSls ?kkl dqy ds ikS/ks rFkk ckal lw[k 

tkrs gSa rFkk fdlh dkj.k ,d ikS/kk ;k ,d ckal (Bamboo) 

nwljs ckal ls jxM+ [kkrs gSa rks vkx yx tkrh gS tks Hk;kog 

fLFkfr cu tkrh gSA ,slk [ksrksa esa Hkh laHko gSA ekuoh; Hkwy esa 

ekuo dh NksVh lh xyrh vkx dk dkj.k gks tkrh gS tSls ekuo 

chM+h&flxjsV ihus ds fy, vkx yxkrk gS rFkk ml vkx yxkus 

okyh fryh dks lqjf{kr LFkku ij uk Qsad os pkjs esa ;k vU; vkx 

idM+ ldus okys inkFkZ ds ikl tSls diM+k] dkxt] Mhty] 

isVªksy ;k vU; inkFkZ ds ikl Qsad nsrk gS rks vkx yx tkrh gSA 

vusdksa ckj okguksa ds nq?kZVukxzLr gksus ls Hkh vkx yx tkrh gSA 

vusdksa ckj ekuo [ksrh djus ds fy, ou {ks=ksa esa vkx yxkrk gS 

tks vfu;af=r gksdj nkokuy ds :i eas ifjofrZr gks tkrh gSA

vusd ckj ekuo dpjk tykus dks vkx yxkrk gS rks Hkh  os 

cM+h vkx dk :i ys ysrh gSA [kkuk cukus ds fy, yxh vkx Hkh 

Hk;adj :i esa vk tkrh gSA vusdksa ckj naxk djus okys yksx Hkh 

vkx yxkrs gSa ftlls vusdksa okgu] nqdkusa] cktkj] 

[ksr&[kfygku ou{ks= rFkk m|ksxksa dks uqdlku gksrk gSA

rduhdh [kjkch esa fo|qr forj.k ds rkjksa esa vkx yx 

tkrh gS rFkk Hk;kog :i esa vk tkrh gS rks vusd ckj e'khuksa eas 

?k"kZ.k dh vf/kdrk ls vkx yx tkrh gS rks vusd ckj xSl 

flys.Mj ds fjlko ls vkx yx tkrh gS] vusdksa ckj Mhty] 

isVªksy ds ;k dsjkslhu ds Hk.Mkjksa ds ikl vf/kd eksckby ds 

mi;ksx ;k vU; e'khuksa ;k rduhdh midj.kksa ds }kjk Hkh vkx 

yx ldrh gSA IykfLVd dh cuh oLrq,a Hkh NksVh lh =qfV ds 

dkj.k vkx idM+ ldrh gSA ,Ydksgy ;k mlds mRikn Hkh 

NksVh lh =qfV ds dkj.k tSls fo|qr LikfdZax ls vkx idM+ ldrs 

gSaA fo'ks"k :i ls m|ksxksa esa yxh vkx ls vkfFkZd uqdlku vf/kd 

gksrk gSA vkx ls tku&eky dh gkfu gks tkrh gSA ftldh iwfrZ 

djuk vlaHko gks ldrk gSA

 

l chM+h] flxjsV dh vknr de djds ;k NksM+dj Hkh vkx 

yxus ls cpk;k tk ldrk gSA

l ;fn chM+h] flxjsV ;k vU; /kweziku djrs gS rks fryh 

lqjf{kr :i ls Qsads rFkk chM+h] flxjsV dk iwjk can djds 

;k cq>k ds lqjf{kr LFkku ij QsadsA

l ;fn dpjk tyk, rks lko/kkuhiwoZd tyk,aA cPpksa ls 

dpjk tykus dks uk dgsA

l fctyh ds rkj vPNh rjg yxok, rFkk vPNh rduhd ls 

cus rkjksa dk mi;ksx djsaA lHkh çdkj ds rkjksa ij IykfLVd 

;k jcj dh ijr gksuh pkfg,A

cpko ds mik;

l dVs&QVs fctyh ds rkj rqjUr cny nsus pkfg,A

l ouksa esa vkx uk yx lds blds fy, ou foHkkx ds 

deZpkfj;ksa dks fu;fer fuxjkuh j[kuh pkfg, rFkk vkx ls 

cpus ds fy, vko';d funsZ'kksa dk Lo;a Hkh ikyu djs rFkk 

ou Hkze.k djus vk, i;ZVd ;k vU; dks Hkh djus dh vihy 

djuh pkfg,A

l lM+d ,oa vU; vkokxeu ds ekxksZa ij vkx ls cpus ds 

funsZ'kksa dk Hkh fy[kdj yxkus pkfg, rFkk ehfM;k ,oa vU; 

ek/;eksa esa çpkj&çlkj djuk pkfg,A

l lHkh laHkkfor {ks=ksa ,oa LFkkuksa ij vfXu'keu ;a= gksus 

pkfg,A

l ou lw[k jgs rks ogka ij mfpr dk;Zokgh djds vkx ls 

cpus dk ç;kl djsaA oU; çkf.k;ksa dks fo'ks"k lqj{kk ns ;k 

laHkkouk gksus ij oU;thoksa dk vU; LFkku ij LFkkukUrfjr 

Hkh fd;k tk ldrk gSA

l vkx ls cpus ds fy, m|ksxksa] dk;kZy;ksasa] fudk;ksaa] Ldwyksa]  

fpfdRlky;ksa rFkk egkfo|ky;ksa esa leqfpr O;oLFkk ,oa 

çf'k{k.k dk;ZØe le;&le; ij gksrs jgus pkfg,A

l Mhty] isVªksy] dsjkslhu] xSl] IykfLVd lkekuksa ds Hk.Mkj 

cLrh ls nwj lqjf{kr LFkkuksa ij gks rFkk vkx yxus ij 

cq>kus dh leqfpr O;oLFkk gksA ogka ,d vfXu'keu okgu 

dh oSdfYid O;oLFkk rks lnSo jguh gh pkfg,A isVªksy ;k 

Mhty] dsjkslhu esa yxh vkx feêh ls Hkh cq> ldrh gS rks 

ogka ij feêh dh Hkjh ,d ckfYV;ksa dh O;oLFkk gksuh 

pkfg,A

l dk;kZy;ksa ,oa fo|ky;ksa esa ços'k ,oa fudkl dh O;oLFkk,a 

rFkk çR;sd dejs esa f[kM+dh njokts leqfpr O;oLFkk esa 

gksus pkfg,A

ekuo us çÑfr ds lkeus viuh vusdksa çdkj dh 'kfDr;ksa 

dk çn'kZu fd;k gksxk ijUrq çÑfr dh çp.M 'kfDr ds lkeus 

ekuo dh gj 'kfDr ckSuh gks tkrh gSA blh çdkj dh çkÑfrd 

'kfDr dk :i gS Tokykeq[khA

Tokykeq[kh i`Foh ds vkUrfjd xeZ Hkkx ls rst rkieku ds 

lkFk Hkki] ykok] /kqavk] fi?kyh voLFkk esa pêkusa ,d njkj ls rst 

xfr ds lkFk ckgj fudyrh gSA çkjaHk esa ;s ,d NksVs dksu tSlh 

lajpuk ls fudyrk gS ijUrq /khjs&/khjs ;s ,d ioZrkdkj :i esa 

cny tkrh gS rFkk blls fudys ;s ykok] èkqavk] ok"i vkfn B.Ms 

gksrs jgrs gSa ,oa igkM+ksa esa cnyrs jgrs gSaA

i`Foh ds vUnj xeZ Hkkx gS vusdksa ckj leqæh ikuh ;k vU; 

Tokykeq[kh (Volcano)
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lzksr dk ikuh tc fdlh rjhds ls xeZ Hkkx rd igqaprk gS rks 

ikuh ok"i :i esa vkrk gS rFkk tc i`Foh dh lrg ij nkc de 

gksrk gks Hkwfe dh ijr detksj gksrh gS rks og ok"i ,d njkj ;k 

fNæ ds }kjk ckgj vk tkrh gS rFkk lkFk esa ykok] /kqvka vkSj 

fi?kyh voLFkk esa ckgj fudyrk gSA fNæ Tokykeq[kh fNæ 

(Volcanic pore) dgykrk gSA vusdksa ckj i`Foh esa fNih xSl dk 

fjlko Hkh Tokykeq[kh ls gksrk gSA

Tokykeq[kh rhu çdkj ds gksrs gSa&

1- lfØ; Tokykeq[kh (Active volcano)

2- çlqIr Tokykeq[kh (Dormant volcano) rFkk

3- 'kkUr Tokykeq[kh (Extinct volcano)

1- lfØ; Tokykeq[kh & ,sls Tokykeq[kh tks lnSo ykok ,oa 

/kqvka fudkyrs jgrs gSaA

2- çlqIr Tokykeq[kh & ,sls Tokykeq[kh ftuls dHkh&dHkh 

dqN ykok] /kqvka ,oa jk[k fudyrs jgrs gSaA os çlqIr Tokykeq[kh 

dgykrk gSA

3- 'kkUr Tokykeq[kh & ;s Tokykeq[kh iwoZ esa lfØ; Fks ijUrq 

dbZ o"kksZa ls buesa ls uk rks ykok fudyrk gS vkSj uk gh jk[k] /kqvka 

vkfnA Hkfo"; esa Hkh de laHkkouk gksrh gS fd ;s lfØ; gks rks bls 

'kkUr Tokykeq[kh dgrs gSaA

tc Tokykeq[kh lfØ; gksrs gSa rks buls rst xfr ls ykok] 

/kqvka] jk[k bruk fudyrk gS fd vusd fd-eh- oxZ {ks= esa ;s QSy 

tkrk gS rFkk ogka thou nwHkj dj nsrk gSA vusd ckj rks 

tku&eky dk uqdlku gks tkrk gSA vusdks taxyh i'kq&i{kh 

;gka rd fd ikyrq i'kq&i{kh Hkh ekjs tkrs gSaA vusd ckj ekuo 

Hkh blesa ekjk tkrk gSA budh {kerk ds vk/kkj ij gokbZ] 

LVªEcksyh] oYdksuh] fify;y rFkk folwfo;l rqY; Tokykeq[khA

lalkj esa vf/kdka'k Tokykeq[kh nks ç/kku es[kykvksa esa ik;s 

tkrs gSa & 1- ifjç'kkUr es[kyk ,oa 2- e/; egk}hih; es[kykA

1- ifjç'kkUr es[kyk ds Tokykeq[kh & lalkj esa vfèkdka'k 

Tokykeq[kh ç'kkUr egklkxj ds fdukjs&fdukjs ik;s tkrs gSaA ;s 

ifjç'kkUr es[kyk okys Tokykeq[kh gksrs gSaA

2- e/; egk}hih; es[kyk ds Tokykeq[kh & ;s Tokykeq[kh 

if'pe esa vkblyS.M ls ysdj iwohZ E;kaekj rd ik;s tkrs gSaA ;s 

vYikbu irksZa ds lgkjs QSyh gqbZ iêh gSA blds vfrfjDr 

va/kegklkxj ds e/;orhZ dVd vkSj iwohZ  vÝhdk dh njkj 

?kkVh ds lgkjs Hkh Tokykeq[kh ik;s tkrs gSaA

Tokykeq[kh foLQksV ds lkFk QVrs gS rks lkFk&lkFk HkwdEi 

Hkh vkrs gSaA blls lYQjMkbZvkWDlkbM] gkbMªkstu DyksjkbM 

tSlh xSlksa dk fjlko Hkh gksrk gSA buesa gkbMªkstu&MkbZ& 

vkWDlkbM vkSj dkcZu MkbZvkWDlkbM vfr nq[knk;h gksrh gSA ;s 

okrkoj.k dks çnwf"kr djrh gSA Tokykeq[kh ls [kfut inkFkZ Hkh 

fudyrs gSaA buls dkyh] ihyh] yky feêh Hkh fudyrh gSA

vesfjdk ds ,fMl ioZrekyk dks Tokykeq[kh ioZrekyk Js.kh 

dk ioZr ekuk x;k gSA ;s dkyh feêh ls cus rVksa ds fy,  çfl) 

gSA ;s rV Tokykeq[kh ls fudys [kfut gh gSA Tokykeq[kh i`Foh 

dh xgjkbZ ;s fNis [kfutksa dks ckgj ykrk gSA vHkh Hkh i`Foh ij 

1500 lfØ; Tokykeq[kh gSA

Tokykeq[kh ioZr nks çdkj ds gSa & 1- thfor Tokykeq[kh 

ioZr tSls ekm.V ,Vuk 2- e`r Tokykeq[kh ioZr tSls gekjk  

fgeky;A blfy, gesa blls dksbZ ladV ugha gSA exj ekm.V 

,Vuk tks fd thfor Tokykeq[kh ioZr gS ftuls le;&le; ij 

ykok fudyrk gSA ,f'k;k ds b.Mksusf'k;k esa lcls vf/kd 

Tokykeq[kh gSA Tokykeq[kh egklkxjksa esa Hkh gksrs gaSA leqæ esa 

10000 ¼nl gtkj½ Tokykeq[kh ekStwn gSA ;s lqukeh dk dkj.k 

curs gSaA vusdksa Tokykeq[kh vkt Hkh oSKkfudksa dh n`f"V ls cps 

gq, gSaA

b.Mksusf'k;k lesr vusd ns'kksa esa vkbZ lqukeh dk dkj.k 

Tokykeq[kh ¼leqæh Tokykeq[kh½ FkkA lcls cM+k Tokykeq[kh 

¼leqæh½ gokbZ }hi esa gSA bldk uke eksukyks gSA ;s djhc 13000 

QhV Åapk gSA ;fn bls leqæ ls fudkyk tk, rks ;s 29000 QhV 

dk gks tk,A tks ekm.V ,ojsLV ls Hkh Åapk gks tk,A blds ckn 

fllyh ds ekm.V ,Vuk dk uke vkrk gS ;s lalkj dk lcls 

iqjkuk Tokykeq[kh gSA ;s 3500 o"kZ iqjkuk gSA ,d Tokykeq[kh gS 

LVªksecksyh bls ykbV gkml vkWQ esfMVsfj;u dgk tkrk gS 

D;ksafd ;g gj le; ykok fudkyrk jgrk gSA

Tokykeq[kh çkjafHkd le;s ls gh isM+&ikS/kksa ,oa çkf.k;ksa ds 

fy, gkfudkjd jgs gSaA buls lSdM+ksa oxZ fdyksehVj ds {ks= esa 

ikni çk.kh ekjs tkrs gSaA

Tokykeq[kh ls gksus okyh rckgh dk bfrgkl dkQh iqjkuk 

gSA 1994 esa ejih uked Tokykeq[kh QVus ls gtkjksa yksxksa dh 

tku xbZ FkhA ejih dk vFkZ gS & ekm.V vkWQ Qk;jA vdsys 

vesfjdk ds 48 jkT;ksa esa djhc 40 ls vf/kd thfor Tokykeq[kh 

ekStwn gSaA bu vkx cjlkrs ioZrksa esa vesfjdk dk jSfu;j çeq[k gSA 

blds QVus dk vHkh rd dksbZ bfrgkl ugha gSA exj blds 

ckotwn ;gka ls dkQh le; ls tgjhyk /kqvka vkSj xSl ckgj vk 

jgh gSA blfy, ;g dHkh Hkh [krjukd lkfcr gks ldrk gSA 

1984 esa dksyfEc;k esa Tokykeq[kh ds QVus ls gh djhcu  25]000 

Tokykeq[kh ,oa rckgh
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ls vfèkd dh tkusa xbZ FkhA ,slk gh gknlk 1814 esa b.Mksusf'k;k 

esa gqvk ftlesa djhc 50]000 yksxksa us viuh tku xaokbZ FkhA 

vesfjdk esa ekm.V ysu ds QVus ls Hkh ,slk gh gknlk is'k vk;k 

FkkA vkt Hkh i`Foh ij dgha dksbZ uk dksbZ Tokykeq[kh vius gksus 

dk vkHkkl djkrk jgrk gSA

i`Foh ij mifLFkr Tokykeq[kh vf/kdrj nl gtkj o"kksZa ls 

ysdj ,d yk[k o"kZ iqjkus gSaA Tokykeq[kh ls vusd ckj fo"kSyh 

xSlksa dk Hkh fjlko gksrk gS tks yksxksa ,oa ikni çkf.k;ksa lcds fy, 

?kkrd gksrh gSA

 
çÑfr esa vusdksa çdkj dh ?kVuk,a ?kVrh jgrh gSaA dHkh 

HkwdEi rks dHkh B.Mh cQZ fxjuk rFkk dHkh xehZ vkukA buesa ls 

,d ?kVuk gS pØokrA

pØokr ,d ,slk can ifji= gS ftldk rjy inkFkZ i`Foh 

ds leku ,d gh fn'kk esa pDdj yxkrk jgrk gSA blesa vkerkSj 

ij gok lfiZy vkdkj esa i`Foh ds mÙkjh xksyk)Z esa nf{k.kkorZ vkSj 

nf{k.kh xksyk)Z esa okekorZ :i esa ?kwerh gSA

cM+s pØokr okys ifjlapj.k yxHkx ges'kk de 

ok;qe.Myh; ncko ds {ks=ksa ij dsfUær jgrs gSaA lcls cM+h de 

ncko okyh ç.kkfy;ka dksj /kqzoh; pØokr vkSj vfrfjDr m".k 

dfVca/kh; pØokr dgykrh gS tks lkbuksifVd iSekus ij jgrh 

gSA xeZ lr~ pØokr tSls m".k dfVca/kh; pØokr eslkslSDyksusl 

vkSj /kzqohr de NksVs eslksLdsy ds Hkhrj jgrh gSA dfVca/kh; 

pØokr e/;orhZ vkdkj ds gksrs gSaA ;s pØokr i`Foh ds ckgj 

vU; dkj.k ls gksrk gSA cM+s pØokr okys ifjlapj.k yxHkx 

ges'kk de ok;qe.Myh; ncko ds {ks=ksa ij dsfUær jgrs gSaA

lkbDykstsuhfll pØokr xBu vkSj mRdVrk dh çfØ;k 

ds ckjs esa crkrs gSA pØokrh va'k vfrfjDr m".k dfVca/kh; 

pØokr cM+s v{kka'kksa okys rkieku ij rjaxksa dk :i /kkj.k djrs 

gS ftUgsa cjksfDyfud {ks= dgk tkrk gSA ;gh {ks= ladqfpr gksdj 

tc pØokrh; ifjlapj.k esa cUn gksrs gS ;k mxz :i èkkj.k dj 

ysrs gaS rc okrkoj.k pØokr vkrk gSA dPps ?kjksa ,oa >ksaifM+;ksa ds 

NÙk&NIiM+ m[kM+ tkrs gSaA Hkkjr esa va/kM+@>DdM+ vkuk ,d 

vke ckr gSA ebZ ,oa twu ds eghus esa ;g vDlj vkrs gSaA vka/kh 

dh viuh ykHk ,oa gkfu;ka gksrh gSaA

jktLFkku ,d jsfxLrku gS blds jsrhys eSnku ehyksa QSys 

gSaA blesa Hkh va/kM+ vkrs gSa rks dHkh dkyh&ihyh vka/khA jktLFkku 

esa ekU;rk gS fd ftruh vkaf/k;ka vk,xh mruh ckfj'k Hkh vk,xhA 

ekSle vyx ?kuRo okyh gokvksa ds nks Hkkxksa dks vyx djrk gS 

vkSj ekSlkfHkd ?kVuk esa pØokr lcls çeq[k gksrk gSA gok ds 

pØokr (Cyclone)

va'k vkerkSj ij xaHkhj ekSle esa rwQku dh ladh.kZ ifê;ksa ds :i 

esa] dHkh&dHkh çp.M js[kkvksa ds :i esa rks dHkh lw[kh js[kkvksa ds 

:i esa fn[kkbZ nsrh gS] os if'pe esa lapyu dsUæ cukrh gS vkSj 

pØokr dsUæ ds iwoZ esa jgrh gS vkSj vf/kdrj LVªsVQkeZ ds :i esa 

fn[kkbZ nsrh gSA ;s pØokrh; iFk esa /kzqo dh vksj c<+rh jgrh gSA 

can dsUæ pØokrh; thou pØ esa nsj ls ços'k djrs gSa vkSj 

rwQkuh dsUæ dks yisV ysrs gSaA m".kdfVca/kh; pØokrh va'k 

m".kdfVca/kh; pØokrksa ds fodkl dh çfØ;k dk o.kZu djrk gS 

m".kdfVca/kh; pØokr lkFkZd vkaf/k;ksa dh vO;ä xehZ ds dkj.k 

lapkfyr gksrh gSA

 

ekuo çÑfr dk ,d ?kVd gS ,oa lcls vf/kd fodflr 

çk.kh gSA ;s vius LokFkZ flf) ds fy, vusd ckj çÑfr esa 

vkink,a Hkh mRiUu dj ldrk gS tSls ;q) tSlh vkinkA ;q) esa 

jklk;fud ,oa ijek.koh; 'kfDr dk çn'kZu dj çÑfr esa ,d 

cM+h vkink mRiUu djrk vk;k gSA ijek.koh; vkink mldh 

tkus&vutkus esa gksus okyh lcls cM+h ekuoh; vkink gSA

ekuo }kjk [kksth xbZ lcls egRoiw.kZ ,oa fouk'kdkjh [kkst 

ukfHkdh; ÅtkZ (Nuclear energy) gSA ;s ftruh fodkl esa 

lg;ksxh gS mruh gh fouk'k esa HkhA nqfu;k esa lcls vf/kd 'kfDr 

lEiUu jk"Vª ogh gS ftlds ikl ukfHkdh; ÅtkZ dk Kku ,oa 

ukfHkdh; ÅtkZ ds lzksr rFkk lk/ku gSA 

çÑfr esa lkS ls vf/kd rRo mifLFkr gS buesa ls vusd rRo 

Lor% gh fodflr gksrs jgrs gSa vFkkZr~ ls cM+s ukfHkd okys] vf/kd 

ijek.kq Hkkj okys rRo gksrs gSa ftuds ukfHkd VwVrs jgrs gSa rFkk 

fo'ks"k ÅtkZ dks mRlftZr djrs jgrs gSaA buls u;s NksVs rRoksa dk 

fuekZ.k Hkh gksrk jgrk gSA ,sls rRo jsfM;ks,fDVo rRo 

(Radioactive element) dgykrs gSaA ;s rRo çÑfr esa ik;s tkrs 

gSa ysfdu 'kq) :i esa ykus ds fy, fo'ks"k çdkj dk çØe viukuk 

gksrk gSA ftldh rduhdsa cgqr de ns'kksa ds ikl gSA

tc jsfM;ks,fDVo rRoksa dks 'kq) :i esa ykrs gSa rks budks  

fo'ks"k :i dh rduhdksa }kjk rFkk fo'ks"k ik=ksa esa j[kuk iM+rk gSA 

'kq) jsfM;ks,fDVo rRoksa ds ijek.kqvksa ls a, b, g ¼,YQk] chVk ,oa 

xkek½ rjaxs fudyrh jgrh gS tks fd fo'ks"k mPp ÅtkZ ds fy, 

gksrh gSA ;fn fo'ks"k ÅtkZ dks fu;af=r djds mldk ldkjkRed 

mi;ksx fd;k tkrk gS rks  os  ekuo dk dY;k.k djrh gS ysfdu 

;gh ÅtkZ tc vfu;af=r gks tkrh gS rks ;s ekuo dk fouk'k dj 

nsrh gSA mnkgj.k ds fy, tc jsfM;ks ,fDVo rRoksa dk mi;ksx 

fctyh mRiknu esa fd;k tkrk gS rks ;s fodkl dks mPp xfr nsrk 

c- ekuoh; Ñr vkink (Human Mad Disasters)

ukfHkdh; nq?kZVuk (Nuclear Accidents)
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gS rFkk ;g ijek.kq la;a= (Atomic Reactor) dgykrk gSA ysfdu 

;gh fj,DVj tc vfu;af=r gks tkrk gS rks] egkçy; dk dkj.k 

curk gSA tSls ikuh dks bdëk djds cka/k] rkykc bR;kfn cuk, 

tkrs gSa rks os Ñf"k esa flapkbZ ds fy, lgk;d gSA ikuh dks fxjkdj 

Vjckbu pykdj fo|qr Hkh mRiUu dh tkrh gSA cka/k ds ikl 

vPNs cxhps yxkus dk dke Hkh gks ldrk gS ,oa ;s i;ZVu ds fy, 

Hkh mi;ksxh gks ldrk gSA ysfdu vpkud gh cka/k VwV tk, rks 

ck<+ tSlh çy;adkjh ?kVuk dk Hkh dkj.k cu ldrk gSA Bhd oSls 

gh ijek.kq fctyh?kj ;k ijek.kq la;a= Hkh fodkl ,oa fouk'k 

nksuksa dk dkj.k cu ldrk gSA

ijek.kq la;a= tc [kjkc gks rks fouk'k dk dkj.k curk gSA 

ysfdu vusdksa ns'k ds oSKkfudksa us ijek.kq 'kfDr ds nq:i;ksx ds 

[kkfrj ijek.kq ceksa dk fuekZ.k fd;k gqvk gSA tks vf/kd 

fouk'kdkjh gksrk gSA tSls 1945 esa vesfjdk us tkiku ds 

fgjksf'kek ,oa ukxklkdh uxjksa ij ijek.kq ce fxjk;k Fkk rks ml 

le; iRFkj Hkh ok"i esa cny x, FksA vusd fnukssa rd rst ÅtkZ 

dk iqat ogka jgkA vkt Hkh ogka dh larkusa fodykax gksrh gSA 

fgjksf'kek rFkk ukxklkdh esa rks tho ¼ikniksa ,oa çkf.k;ksa½ dk 

ukeksfu'kku gh feV x;k FkkA

ijek.kq la;a= ds [kjkc gksus ;k VwV tkus ds dkj.k cgqr 

cM+k fouk'k gksrk gSA tSls Qqdqlhek 11 ekpZ 2011 dks lqukeh ls 

VwVs ijek.kq  ÅtkZ la;a= esa foLQksV gqvk ftlesa 21 gtkj ls 

vf/kd O;fDr ekjs x, rFkk 30 gtkj ykirk gks x;sA

blh çdkj :l ds psjuksfcy esa Hkh ijek.kq la;a= nq?kZVuk 

gqbZA ;s ?kVuk 26 vçsy 1986 esa ?kVh ftlesa 31 O;fDr ekjs x,A 

tcfd :l dk og ijek.kq fctyh?kj ?kus taxy esa rFkk ekuo 

cLrh ls lSdM+ksa fdyksehVj nwj FkkA vesfjdk ds Fkzh ekby 

vkblyS.M ds ijek.kq fctyh?kj esa Hkh 1979 esa ,slh gh ?kVuk 

?kVh Fkh ftlls Hkkjh tku&eky dk uqdlku gqvk FkkA

lkekU;r;k 0 ls 10 feyhlhoVZ~l rd çfro"kZ lkekU; 

LFkku ij jgus okyksa dks ladV ls uhps dk eki ekuk tkrk gSA 

;wjsfu;e [knku esa dke djus okyksa dh fofdj.k xzkárk {kerk 

vkerkSj ij 20 feyhlhoV~Zl gksrh gSA ijek.kq fo'ks"kK ekurs gSa 

fd 150 feyhlhoVZ~l dh fofdj.k dSalj dks mRiUu djrk gSA 

1000 feyhlhoV~Zl çfr ?k.Vs dh fofdj.k fo"k ;k t+gj iSnk 

djrh gS ,oa ;g fouk'k dk dkj.k gks ldrh gSA

çkÑfrd vkSj ekuoh; Ñr vkinkvksa ls cpuk rks dkQh 

dfBu gSA ijUrq fQj Hkh O;fDr dqN lhek rd vius vkidks 

vkink çca/ku
(Disaster Management)

lqjf{kr j[k lds blds fy, fd;s tkus okys ç;klksa dks vkink 

çca/ku dgrs gSaA ;s vyx&vyx vkinkvksa ds fy, vyx&vyx 

gksrs gSaA

çÑfr ds tSfod ,oa vtSfod ?kVdksa esa ekuo Hkh ,d 

tSfod ?kVd dk lnL; gSA vFkkZr~ ekuo Hkh çÑfr dk ,d 

vfHkUu ?kVd gS rFkk ;s çÑfr ij fuHkZj Hkh gS rks çÑfr ds 

lalk/kuksa dk lokZf/kd nksgu djus okyk HkhA çÑfr esa ;fn dksbZ 

vkink ?kfVr gksrh gS rks og Hkh vU; ?kVdksa tSls ikni] çkf.k;ksa 

dh rjg çHkkfor gksrk gS rFkk vlgk; lk gks tkrk gSA fQj Hkh 

vkfndky ls gh ekuo vkinkvksa ls vius vkidks lqjf{kr j[kus 

ds ç;kl djrk vk;k gSA tSls ck<+ ls cpus ds fy, Åaph txgksa 

ij cLrh cukrk FkkA lw[ks ,oa ikuh dh deh ls cpus ds fy, o"kkZ 

ty dks rkykc ;k ckoM+h ;k vU; rjhdksa ls bdëk djrk vk;k 

gSA lnhZ ls cpus ds fy, igukok ,oa [kkus&ihus dk ifjorZu 

djrk vk;k gSA pØokrksa ls cpus ds fy, vius vkokl LFkkuksa 

dks lqjf{kr rjhds ls cukrk FkkA vkx ls cpus ds Hkh ç;kl 

djrk FkkA

vk/kqfud ;qx esa vkinkvksa ds cpus ds fy, fo'ks"k vuqHkoksa  

rduhdksa rFkk midj.kksa dk mi;ksx gksrk gSA ftlls Rofjr xfr 

ls lgk;rk feys lds rFkk vk/kqfud ;qx esa vusdksa çf'kf{kr 

vkink çca/kd rS;kj fd;s tkrs gSaA tks vkink ds le; lgk;rk 

dks fudy iM+rs gSaA vkink çcU/ku esa ljdkjh O;oLFkk Hkh gksus 

yxh gS rFkk viuk ,d fo'ks"k vkink çca/ku dk ctV Hkh ljdkjsa 

j[krh gSaA

vkink çca/ku esa çHkkforksa dh tku cpkuk vkSj mUgsa iqu% 

eq[;/kkjk esa ykuk çeq[k dk;Z gksrk gSA

vkink çca/ku esa lsuk] fpfdRlk foHkkx] iqfyl] ;krk;kr 

foHkkx] vusdksa vkink çca/ku ds fy, cuh ,tsfUl;ka rFkk 

Lo;alsoh laLFkk,a la;qDr :i ls Hkkxhnkjh fuHkkrh gSA ;s Hkh ck<+ 

ds le; vyx çdkj ls dke djrs gSa] rks HkwdEi ds le; vyx 

çdkj ls rks] vkx yxus ij vyx çdkj ls vFkkZr~ vyx&vyx 

vkink esa lgk;rk rFkk çca/ku vyx&vyx çdkj ls gksrk gSA 

ijUrq Hkkstu ,oa iquokZl lc esa gksrk gSA ck<+ ds le; çHkkforksa 

dks ck<+ çHkko {ks= ls 'kh?kzrk ls fudky dj lqjf{kr LFkkuksa ij ys 

tk;k tkrk gSA mudks ogka vko';drkuqlkj fpfdRlk nh tkrh 

gS rFkk muds Hkkstu o iquokZl dh O;oLFkk dh tkrh gSA

vkx yxus ij vfXu'keu ;a=ksa ls igys vkx cq>kus dk vkSj 

çHkkfor O;fDr;ksa dks rqjar ogka ls cpk dj fudkyrs gSa o mudh 

fpfdRlk djokbZ tkrh gS rFkk vkx vkSj vkl&ikl ds {ks=ksa esa 

uk QSys bldh Hkh O;oLFkk dh tkrh gSA
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HkwdEi ds le; ogka ls ihfM+rksa dks cpkdj lqjf{kr LFkku 

ij igqapkrs gSa rFkk eycs dks gVkdj ogka ls Hkh ft+Unfx;ksa dks 

cpkus dk ç;kl fd;k tkrk gSA ihfM+rksa ds iquokZl rFkk Hkkstu 

dh Hkh O;oLFkk gksrh gSA ;gh dk;Z HkwL[kyu ds le; gksrk gSA

pØokr çHkkforksa esa Hkh çHkkforksa dks lqjf{kr LFkku ij ys 

tkrs gSa rFkk Hkkstu ikuh dh O;oLFkk ,oa fpfdRlk dh O;oLFkk ds 

i'pkr~ iquokZl dk;ZØe gksus rd vkink çca/ku pyrs gSaA

lw[ks dh vkink esa ogka ij loZçFke ihus ds ikuh ,oa [kkus 

dh O;oLFkk djkbZ tkrh gSA pkgs ogka jsy ek/;e ls vUu ,oa ty 

dh O;oLFkk gks vFkok VSDVªjksa ;k vU; ek/;eksa ls lgk;rk igqaps 

ogka lgk;rk igqapkbZ tkrh gSA bu fLFkfr esa i'kqvksa ds fy, pkjs 

dh O;oLFkk djkbZ tkrh gSA

ijek.kq fofdj.k vkink esa Hkh loZçFke fofdj.k ds LFkku ls 

çHkkforksa dks nwj lqjf{kr LFkku ij ys tkrs gSa rFkk çHkkforksa dh 

vko';d fpfdRlk ,oa iquokZl dh O;oLFkk dh tkrh gSA

vk/kqfud ;qx esa rks vkink esa çHkkforksa dh lgk;rk ds fy, 

iwjs fo'o esa lgk;rk ds gkFk mB tkrs gSaA ,d ns'k dh vusdksa ns'k 

lgk;rk djrs gSaA os lgk;rk /ku dh Hkh gksrh gS rFkk lk/kuksa dh 

Hkh gksrh gS rFkk blh ds lkFk çf'kf{kr dk;ZdrkZ vkink LFkku ij 

'kh?kzrk'kh?kz igqapdj de le; eas vf/kd ihfM+rksa dh lg;ksx 

djrs gSaA

gj ns'k esa rFkk gj ns'k ds gj {ks= esa vc Ldwyksa ls ysdj 

dkWystksa rd vkink çca/ku ij f'k{kk nh tkrh gSA Hkkjr esa Hkh 

2003 ls Ldwyksa ds Lrj ls gh çkjaHk gks xbZ gS rFkk vusd LFkkuksa 

ij vkink çca/ku dh fo'ks"k f'k{kk nh tkrh gS tks fd fMxzh rFkk 

lfVZQhdsV dkslZ dh f'k{kk gksrh gSA

l HkwdEi vkus ij loZçFke [kqys LFkkuksa ij tkus dk ç;kl djs 

vFkok dks.k ;qDr LFkku ij fNisA fdlh etcwr Vscy ds 

uhps Hkh cpus ds fy, cSBk tk ldrk gSA fctyh ,oa xSl 

can djsaA

l vkx yxus ij 'kh?kzrk ls xSl flys.Mjksa vkSj vU; 

Toyu'khy inkFkksZa dks LFkku ls nwj ys tk,A Lo;a dks Hkh 

vkx ls cpkus ds fy, lqjf{kr LFkkuksa ij Hkkxuk pkfg,A

l ck<+ ds le; Åaps LFkkuksa ij tkuk pkfg, rFkk bl le; 

lkewfgd >q.Mksa esa jguk pkfg,A lko/kkuh ,oa vkRefo'okl 

ds lkFk dk;Z djuk pkfg,A jLlksa dk Hkh mi;ksx djds 

lqjf{kr LFkkuksa ij tk;k tk ldrk gSA

fo'ks"k çcU/ku mik; 

1- i;kZoj.k o ekuo lekt nksuksa ,d nwljs ds iwjd gSa rFkk 

osnksa] mifu"knksa vkfndky ls gh ekuo lekt i;kZoj.k dh 

j{kk djrk jgk gSA

2- Ñf"k ,oa vkS|ksfxd fodkl] uxjhdj.k] [kuu vkfn dkj.kksa 

ls ekul lekt us çxfr rks dh gS ysfdu blls lalkèkuksa 

dk vou;u gqvk gS rFkk i;kZoj.k ds ?kVdksa dk gzkl gqvk 

gSA

3- i;kZoj.kh; f'k{kk }kjk lekt dks tu tkx`r dj i;kZoj.k 

dh lqj{kk ,oa laj{k.k fd;k tk ldrk gSA

4- tupsruk esa lapkj ek/;e] i;kZoj.k Dyc] i;kZoj.k foKku 

dsUæ] fofHkUu i;kZoj.kh; çfr;ksfxrkvksa ds vk;kstu }kjk 

i;kZoj.k laj{k.k dks c<+kok fey ldrk gSA

5- i;kZoj.kh; uSfrdrk ls rkRi;Z mu fu;eksa ls gS tks 

i;kZoj.k o mlds ?kVdksa dk mfpr o Js"B çdkj ls ç;ksx 

djus dh f'k{kk çnku djsaA

6- fpidks vkUnksyu dh 'kq:vkr jktLFkku ds [kstM+yh xzke 

esa ve`rk nsoh }kjk [kstM+yh ds o`{kksa dks cpkus ds fy, 

vius cfynku ls gqbZA bl vkUnksyu ds ç.ksrk Jh 

lqUnjyky cgqxq.kk jgsA

7- fpidks vkUnksyu dk ?kks"k okD; & ^^D;k gS taxy ds 

midkj] feêh] ikuh vkSj c;kj] feêh] ikuh vkSj c;kj] 

ftUnk jgus ds vk/kkj**

8- vj.; laLÑfr tks Hkkjr dh çkphu laLÑfr gS] blesa isM+ 

ikS/kksa o çkf.k;ksa dks muds iwtk lzksrksa ls tksM+dj laj{k.k 

djus dk vfHkçk; ls gSA

9- o"kkZ ty dks >hy] rkykc] ckoM+h o Vkadksa vkfn esa laxzfgr 

fd;k tkrk gSA vktdy ljdkj us uofufeZr edkuksa esa Hkh 

Nr ds ikuh dks Vkads esa ,df=r dj lajf{kr  djus dk 

u;k çko/kku fd;k gSA

10- Hkkjr esa catj Hkwfe ds c<+us ds vusd dkj.k gS ftlesa ck<+] 

lw[kk] HkwL[kyu] ouksUewyu] >wfeax Ñf"k vkfn çeq[k gSA

11- çÑfr esa ?kVus okyh os ?kVuk,a tks fouk'k djrh gS os 

vkink,a dgykrh gSA vkink,a çkÑfrd ,oa ekuo Ñr 

gksrh gSA

12- çkÑfrd vkink,a rks HkwdEi] HkwL[kyu] vdky] ck<+] vkx] 

Tokykeq[kh] pØokr ds :i esa gks ldrh gSaA

13- ;q) ,oa vkf.od ¼ukfHkdh;½ vkink,a ekuoÑr gSA

14- i`Foh dh ijrsa tc Vdjkrh gS rks blls fudyh ÅtkZ ls 

egRoiw.kZ fcUnq
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HkwdEi vkrs gSaA

15- HkwdEi ,oa cjlkr] ck<+ vkfn ls HkwL[kyu gksrs gSaA ;s Hkh 

gkfudj gSA

16- rst o"kkZ ls ck<+ vkrh gSA tks fouk'kdkjh gksrh gSA blls 

'kgj ,oa xkao iw.kZ :i ls u"V gks ldrs gSaA

17- taxyksa esa yxh vkx ;k ekuo cLrh esa yxh vkx Hkh vkink 

gksrh gSA ;s lc dqN u"V dj nsrh gSA

18- i`Foh ds vkarfjd gypy ls Tokykeq[kh QVrs gSaA

19- vpkud vk, pØokr Hkh ,d çkÑfrd vkink gS tks 

Hk;kog :i /kkj.k dj ysrk gSA rks vusd cfLr;ka u"V gks 

tkrh gSA

20- ;q) esa ekuo }kjk ukfHkdh; gfFk;kjksa ds mi;ksx ls 

ukfHkdh; vkink vkrh gSA vusd ckj rks ukfHkdh; fj,DVj 

VwVus ds dkj.k Hkh ukfHkdh; vkink,a vkrh gSaA

21- vkink vkus ij O;fDr vius vkidks ftu fof/k;ksa ls 

lqjf{kr j[k ldrk gS mls vkink çca/ku dgrs gSaA

 
 

1- i;kZoj.k gzkl ds çeq[k dkj.k gS &

¼v½ ouksUewyu ¼c½ [kuu 

¼l½ vkS|ksxhdj.k ¼n½ mijksä lHkh

2- Ñf"k ;ksX; Hkwfe ds vou;u ds dkj.k gS &

¼v½ uxjhdj.k ¼c½ vkS|ksxhdj.k 

¼l½ [kuu ¼n½ mijksä lHkh

3- fodkl dh xfr c<+us ds QyLo:i D;k gqvk &

¼v½ i;kZoj.k le`) gqvk ¼c½ i;kZoj.k lUrqyu c<+k

¼l½ i;kZoj.k fouk'k c<+k ¼n½ dksbZ çHkko ugha

4- jktLFkku esa [kstM+yh vkUnksyu fdlfy, gqvk &

¼v½ ns'k dh j{kk gsrq

¼c½ o`{kksa dh j{kk gsrq 

¼l½ laLÑfr dh j{kk gsrq

¼n½ xkao ds ty lzksrksa dh j{kk gsrq

5- fpidks vkUnksyu dk usr`Ro fdlus fd;k &

¼v½ lqUnjyky cgqxq.kk ¼c½ es/kk ikVdj 

¼l½ fouksck Hkkos ¼n½ ckck vkeVs

6- Hkkjr dh lcls cM+h ekuo fufeZr >hy gS &

¼v½ uDdh >hy ¼c½ jktlean >hy

 vH;klkFkZ iz'u
cgqp;ukRed ç'u (Multiple Choice Questions)

¼l½ Qrglkxj >hy ¼n½ t;lean >hy

7- Ñf"k ;k ou {ks= easa o"kkZ ty laxzg.k dk NksVk LFky 

dgykrk gS &

¼v½ ukMh ¼c½ dqvk 

¼l½ Vkadk ¼n½ ckoM+h

8- jk"Vªh; catj Hkwfe fodkl cksMZ dk xBu dc gqvk &

¼v½ 1988 ¼c½ 1985 

¼l½ 1982 ¼n½ 1992

9- fuEu esa ls catj Hkwfe fuekZ.k esa dkSulk dkj.k ekuoh; 

dkj.k ugha gS &

¼v½ ouksUewyu ¼c½ >wfeax Ñf"k 

¼l½ HkwL[kyu ¼n½ dpjk laxzg.k

10- ykok fdlh çkÑfrd ?kVuk ds QyLo:i fudyrk gS &

¼v½ HkwL[kyu ¼c½ HkwdEi 

¼l½ Tokykeq[kh ¼n½ ck<+

11- leqæ ds Hkhrj HkwdEi ds QyLo:i dkSulh vkink vkrh  

gS &

¼v½ ck<+ ¼c½ HkwL[kyu 

¼l½ Tokykeq[kh ¼n½ lqukeh

12- fuEu esa ls dkSulk ukfHkdh; nq?kZVuk dk mnkgj.k ugha gS &

¼v½ psjuksfcy nq?kZVuk ¼c½ Fkzh ekby nq?kZVuk 

¼l½ Hkksiky =klnh ¼n½ mijksä lHkh

13- dkSulh vkink ekuo çtkfr ds fy, lcls ?kkrd gksrh gS 

&

¼v½ vdky ¼c½ ck<+ 

¼l½ HkwL[kyu ¼n½ ukfHkdh; vkink

14- HkwdEi rwQku D;k gksrs gSa &

¼v½ HkwdEi ds ckn ds >Vds

¼c½ HkwdEi ls fxjh feukjsa

¼l½ HkwdEiksa dh ,d Ük`a[kyk

¼n½ HkwdEi iwoZ dk okrkoj.k

15- fdlkuksa ds fy, vdky ds ckn dkSulh çkÑfrd vkink 

vf/kd fpark dk fo"k; jgrh gS &

¼v½ ck<+ ¼c½ HkwL[kyu 

¼l½ Tokykeq[kh ¼n½ pØokr

1- ouksUewyu ls D;k rkRi;Z gS\

vfr y?kwÙkjkRed ç'u (Very Short Answered 

Questions)
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2- Le`fr ou D;k gksrs gSa\

3- uxjhdj.k D;k gksrk gS\

4- mÙkjk[k.M esa peksyh vkUnksyu dk usr`Ro fdlus fd;k\

5- HkwdEi dh rhozrk fdlls ukirs gSa\

6- lalkj dk lcls iqjkuk Tokykeq[kh dkSulk gS\

7- psjuksfcy nq?kZVuk fdl vkink dk mnkgj.k gS\

8- catj Hkwfe fdls dgrs gSa\

9- i;kZoj.kh; uSfrdrk fdls dgrs gSa\

10- Hkkjr ds lafo/kku esa i;kZoj.k lqj{kk ds D;k çko/kku gS\

11- vj.; laLÑfr ls D;k vFkZ gS\

12- pØokr D;ksa vkrs gSa\

13- o"kkZ ty iquHkZj.k D;k gS\

14- >wfeax Ñf"k D;k gS\

15- lw[kk laHkkfor {ks= dk;ZØe dk D;k mís'; Fkk\

 

1- [kstM+yh cfynku ij laf{kIr fVIi.kh fyf[k,A

2- HkwdEi:ih vkink ij vius fopkj jf[k,A

3- ck<+ D;ksa vkrh gS\blds dkj.kksa dh O;k[;k dhft,A

4- catj Hkwfe lq/kkj ds D;k rjhds gSa\

5- o"kkZ ty laj{k.k ds D;k&D;k ek/;e gS\

6- pØokr D;ksa vkrs gSa\blds çHkkoksa ij çdk'k Mkfy,A

7- ukfHkdh; nq?kZVukvksa ij fVIi.kh fyf[k,A

8- vkink çcU/ku fdls dgrs gSa\

9- lqukeh D;k gS\blls cpus ds fy, fd;s tkus okys mik;ksa 

dh foospuk dhft,A

y?kwÙkjkRed ç'u (Short Answered Questions)

10- vkx yxus ds D;k&D;k dkj.k gS\blls fdl&fdl çdkj 

dh gkfu gks ldrh gSA fyf[k,A

11- ck<+ vkus ds D;k ifj.kke gksrs gSa\,sls le; esa D;k djuk 

pkfg,\

12- HkwL[kyu ds D;k dkj.k gSa\blds çdkjksa dh O;k[;k 

dhft,A

13- Le`fr ou o vj.; laLÑfr ij fVIi.kh dhft,A

14- catj Hkwfe lq/kkj ij ljdkj }kjk fd;s x;s dk;ZØeksa dh 

O;k[;k dhft,A

15- i;kZoj.kh; tu psruk fdl çdkj tkx`r dh tkrh gS\ 

fyf[k,A

 

1- i;kZoj.k ,oa lalk/kuksa ds gzkl ds fofHkUu dkj.kksa ij ys[k 

fyf[k,A

2- fpidks vkUnksyu D;k gS\

3- fuEu esa ls fdUgha nks vkinkvksa o muds çcU/ku ij fVIi.kh 

fyf[k, &

¼v½ ck<+      ¼c½ HkwL[kyu ¼l½ lqukeh

4- o"kkZ ty iquHkZj.k ds fofHkUu çpfyr rjhdksa ,oa vkèkqfud 

Vkadk i)fr dks foLrkj ls le>kb,A

5- catj Hkwfe gksus ds çkÑfrd o ekuoh; dkj.kksa ij foLr`r 

ys[k fyf[k,A

 1 ¼n½ 2 ¼n½ 3 ¼l½ 4 ¼c½ 5 ¼v½ 

6 ¼n½ 7 ¼v½ 8 ¼c½ 9 ¼l½ 10 ¼l½

11 ¼n½ 12 ¼l½ 13 ¼n½ 14 ¼l½ 15 ¼v½

fucU/kkRed ç'u (Long Answered Questions)

mÙkjekyk%


