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L‍Fkku p;u ekunaM vkSj çfrp;u ds rjhds

tks ds fd”kdwMu] ‘kksHkk tks fd”kdwMu] dyk/kju ih] fr#eySlsY‍ou ,l] iwo.‍.ku ih]  
eksgu ,l vkSj lhrkjkep;qZyq

—f=e pêkuksa ds fofu;kstu ds fy, mfpr L‍Fkku dk p;u djuk pêkuksa dh dk;Zç.kkyh vkSj dk;Z{kerk esa vR‍;ar 
egR‍oiw.kZ pj.k gSA fgr/kkjdksa dh çkFkfed vkSj f}rh; cSBdksa ds ckn] QhY‍M esa çfrp;u ds fy, çL‍rkfor rkjh[kksa ij 
L‍dwck Vhe ds lkFk fo’ks”kKksa dh Vhe] —f=e pêku mi&lfefr ds lnL‍; vkSj lfØ; eNqvkjs th ih ,l] çfrp;u ds 
fy, lHkh fxvj vkSj yaxj ds lkFk iwoZ&igpkuh x;h ns’kh ukoksa ;k tgktksa ij çfrp;u L‍Fkku dh vksj çL‍Fkku djrs 
gSaA rV ls 2&5 fd-eh- dh nwjh vkSj 7&25 eh- dh xgjkbZ esa eNqvkjksa }kjk lq>k, x, L‍Fkkuksa dh vksj tkrs gSaA ukSpkyu 
ls igys T‍okjh; çkpy] vk;ke] rjax dh Å¡pkbZ] gok dh xfr vkSj L‍Fkkuh; ekSle ds ckjs esa lwpuk laxzfgr dh tkrh 
gSA pêku L‍Fkkuksa ij irk yxkus ds fy, L‍dwck fxvj ds lkFk X‍ykscy iksfl’kfuax flL‍Ve ¼th ih ,l½ vkSj lksukj dk 
mi;ksx fd;k tk ldrk gSA çfrp;u L‍Fkku ds funsZ’kkad dks —f=e pêku mi&lfefr ds lnL‍;ksa vkSj çfrp;u Vhe  
}kjk vyx&vyx :i ls fjdkMZ fd;k tkrk gS vkSj çfrp;uL‍Fkku dks Bhd djus ds fy, iqf”V dh tkrh gSA 

—f=e pêkuksa ds fofu;kstu dk L‍Fkku eR‍L‍;u x‚ao ds fudV ds rVh; leqæ esa gksuk pkfg,] tg‚a pêkuksa esa eR‍L‍;u 
djus yk;d dkaVk Mksj tSls xSj&fouk’kdkjh fxvj dh miyC‍/krk vkSj fu;fer mi;ksx fd;k tkrk gSA ;g Hkh lqfuf’pr 
fd;k tkuk vko’‍;d gS fd eNqvkjk fgr/kkjd çfrp;u vkSj L‍Fkku fu;ru ds dk;ksaZ esa ‘kkfey gksaA çfrp;u L‍Fkku 
vkmVQky] eqgkuksa] unh cfglzko L‍Fkkuksa] eSaxzksoksa] dhpM ryksa] eM cSadksa] çoky >kfM;ksa] leqæh ?kklksa vkSj leqæh ‘kSoky 
laL‍rjksa] vkS|ksfxd L‍Fkkiukvksa vkSj m|ksx/’kgjh vif’k”‍V cfglzko ls nwj gksuk pkfg,A rkih;] yo.kh; vkSj jklk;fud 
vif’k”‍V cfglzko ds L‍Fkkuksa ls l[‍rh ls nwj gksuk pkfg,A vxj ifjj{k.k dk;ZØe ds fy, fofufnZ”‍V u fd;k x;k gks] 
rks leqæh lajf{kr {ks=ksa/vH‍;kj.‍;/jk”‍Vªh; ikdksaZ/ ,u ,p ,l ds ikl çfrp;u ds fy, L‍Fkku dk p;u ugha fd;k tkuk 
pkfg,A dBksj vkSj jsrhys volkn ;qD‍r L‍Fkku mfpr gS] cfYd e`nq volkn vkSj vkfoy /kkjkvksa ls ;qD‍r L‍Fkku dk p;u 
ugha fd;k tkuk pkfg,A L‍Fkku ikjaifjd {ks= ds fy, vkoafVr lacaf/kr jkT‍; dh ,e ,Q vkj , lhek ds vanj gksuk 
pkfg, vkSj rVh; ukSokgu foHkkx ;k lh btsM ,e fu;eksa ds mY‍ya?ku esa ugha gksuk pkfg,] vkSj vU‍; eNqvkjksa ;k fxvj 
}kjk eR‍L‍;u ds fy, çkFkfedrk {ks= ugha gksuk pkfg,; ;g HkkSxksfyd fxzM vkSj xk¡o dh lhek ds vanj fLFkr gksuk pkfg, 
vkSj vU‍; xk¡oksa ds fudVorhZ eR‍L‍;u {ks=ksa ds lkFk la?k”kZ ugha gksuk pkfg,A —f=e pêku ds fofu;kstu ds fy, L‍Fkku 
p;u esa ck/kk mR‍iU‍u djus okys dksbZ çk—frd fookn/dkj.k vxj gks rks] L‍Fkku fu;r djus ls igys lacksf/kr fd;k 
tkuk pkfg,A csapekdZ fo’‍ys”k.k ds fy, ç’‍ukoyh losZ{k.kksa ds ek/‍;e ls ,d L‍Fkkuh; ekfRL;dh& vkSj tehu vk/kkfjr  
lalk/ku miyC‍/krk dk irk yxk;k tkrk gSA

—f=e pêkuksa ds fu”‍iknu ij çklafxd /‍;ku nsus ;ksX‍; çkpy&

d-	 rVjs[kk ls nwjh vkSj xgjkbZ 

[k-	 eSykiu/–’‍;rk/mR‍ikndrk  

x-	 leqæ ry dh lajpuk vkSj L‍oHkko/volkn dh fo’ks”krk,a   

?k-	 /kkjk dh xfr vkSj mR‍lzo.k  
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³-	 eqgkus/cfgxkZo/L‍Fkkiukvksa ds vkl&ikl 

p-	 çk—frd pêkuksa/dhpM ryksa/ eSaxzksoksa dh fudVrk  

N-	 —f=e pêkuksa vkSj eNyh xfy;kjksa dh fudVrk  

d-	xgjkbZ: ikuh dh xgjkbZ L‍dwck Mkbfoax daI‍;wVj vkSj/;k uko ds xgjkbZ ekid }kjk vkdfyr dh tkrh gS] 
oSdfYid :i ls] ,d fpfàr jL‍lh esa cka/kk x;k MsM osbV ysM fladj Hkh MsI‍Fk lkmfUMax ds fy, mrkjk tk ldrk 
gSA mR‍iknu&vk/kkfjr pêku ds fu”‍iknu ds fy, ilanhnk {ks= yxkrkj lQZ {ks= ls ijs vkSj 7&25 ehVj dh xgjkbZ 
lhek ds chp gS] tcfd lgh 10&20 ehVj {ks= esa gksxk] D‍;ksafd ;g çdk’k ds ços’k ds fy, i;kZI‍r txg NksMrk gS] 
fMª¶V fxytkyksa esa de #dkoV iSnk djrk gS vkSj leqæ ry ds <ykuksa ds vk/kkj ij ckj&ckj vkus okys ygjnkj 
{ks= ls i;kZI‍r nwjh esa gksrh gSA L‍Fkku dh nwjh çR‍;sd rVh; jkT‍; dh ,e ,Q vkj , vuqeksfnr lhek ds vanj dgha 
Hkh gks ldrh gS] ikjaifjd eNqvkjksa ds fy, vuqefr nh tkrh gS] tcfd ;g /‍;ku esa j[krs gq, fd rV ls –’‍;eku 
vkSj gks] rkfd çca/ku vkSj lqj{kk ds fy, vf/kd lqfo/kktud cukrh gS] blfy, vkn’kZ :i ls L‍Fkku rVjs[kk ls 
2&5 fd-eh- dh nwjh ij gksuh pkfg,A xk¡o esa leqæ dh xgjkbZ ds vuqlkj nwjh fHkU‍u gks ldrh gSA mFkys leqæ esa 
fofu;kstu djrs le;] tgktksa vkSj ukoksa ds ukSpkyu esa ck/kk Mkyus ds fcuk lrg esa i;kZI‍r txg NksMdj fd;k 
tk ldrk gSA    

çR‍;sd rVh; jkT‍; ds fy, muds ,e ,Q vkj , ds vuqlkj ekStwnk dkuwuh eR‍L‍;u lhek

jkT‍; dkjhxjh ;a=h—r  —f=e pêku 

egkjk"‍Vª 10&20 eh- dh xgjkbZ >20 eh- dh xgjkbZ 20 eh- dh xgjkbZ ds vanj

xksok >5 fd-eh- >5 fd-eh- <5 fd-eh-

vksM+hlk >5 fd-eh- >5 fd-eh- >5 fd-eh-

dukZVd >6 fd-eh- OAL<15 m >6 fd-eh-

OAL>15m >20 fd-eh-

dsjy >10 fd-eh- GRT<25 >10 fd-eh-

GRT>25 >23 fd-eh-

rfey ukMq >5 fd-eh- >5 fd-eh- >5 fd-eh-

vka/kzk çns'k >10 fd-eh- OAL <20 eh- >10 fd-eh-

OAL >20 eh- >23 fd-eh-

[k-	vkfoyrk/–’‍;rk/mR‍ikndrk: 8** lsP‍ph fML‍d dh jhfMax i;kZI‍r :i ls 1-5 ehVj ls vf/kd gksuh pkfg, 
vkSj ik;h x;h vkfoyrk xkn ;k feêh ds fuyacu ls lacaf/kr ugha gksuh pkfg,] tks Hkkjh orZeku xfr ;k ry lwtu 
dk ladsr nsrk gSA gkykafd] ikniksa ds of/kZr mR‍iknu ;k lw;Z çdk’k dh deh ds dkj.k ml {ks= esa de çdk’k iSB 
ij fopkj fd;k tkuk pkfg,A  
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x-	 leqæ ry dh lajpuk vkSj L‍oHkko/volkn dh fo’ks”krk,a: leqæ ry dh lajpuk ,d egR‍oiw.kZ 
dkjd gS] tks pêku ds mR‍iknd cus jgus dh vof/k dks çHkkfor dj ldrk gSA vxj pêku lkexzh volkn esa Mwc 
tkrh gS vkSj volkn ls vko`r gksrh gS rks pêku dh çHkkodkfjrk u”‍V gksrh gSA uhps ds çdkj vkSj xgjkbZ ds ckjs esa 
tkudkjh] xzSc tSls ryh; uewuk midj.k] lh/kk xksrk[kksj fujh{k.k] xgjkbZ fjdkMZ] lkmfUMax yhM] jk”‍Vªh; egklkxj 
losZ{k.k pkVZ ls tkudkjh] jkT‍; ekfRL;dh foHkkx] [ksy ,tsafl;ksa] L‍Fkkuh; d‚ystksa vkSj leqæh foKku dk;ZØeksa ds 
lkFk fo’‍ofo|ky;ksa] okf.kfT;d eNqvkjksa ;k rsy daiuh ds HkwoSKkfudksa ls çkI‍r dh tk ldrh gSA çk—frd pêkuksa 
vkSj j‚d iSpksa ls iwjh rjg cpk tkuk pkfg,] D‍;ksafd os çk—frd ikfjfLFkfrd ra= gSa vkSj vuks[ks ikfjfLFkfrdh ra= 
dk leFkZu djrs gSaA iadhys ry ij volkn dk L‍Fkkukarj.k gksrk gS] blfy, lajpukvksa ds Mwcus vkSj lrgksa ij 
volkn tek gksus ls vd’ks#dh;ksa dh T‍;knkrj cL‍rh gksrh gSA e‚Mîwy ds fofu;kstu vkSj —f=e pêkuksa ds L‍Fkku 
nh?kZdky rd jgus ds fy, lknk dBksj leqæ ry vkn’kZ gSA  

?k-	 /kkjk dh xfr vkSj mR‍lzo.k ¼MpeSU‍l y‚x½: mi;ksx fd, tkus okyk ,d vU‍; egR‍oiw.kZ midj.k 
orZeku xfr ekius ds fy, ,d fMftVy ?kM+h ds lkFk ukjaxh ds vkdkj esa rSjrk I‍yko gks ldrk gSA bls ,d feuV 
esa r; dh x;h nwjh dks ekius ds fy, NksM+k tk ldrk gSA ;g =qfV de djus ds fy, çR‍;sd L‍Fkku ij rhu ckj 
fd;k tkrk gS ¼0-8 I‍yko dh xfr½A ;g çR‍;sd L‍Fkku ij vkSlr lrg rjax fu/kkZfjr djus dk vklku rjhdk gSA 
rkieku dks nks rjg ls ekik tkrk gS] ;k rks ,d ls caf/kr tykanj FkekZehVj ;k xksrk uko ds daI‍;wVjh—r lsalj  
}kjkA lHkh jhfMax lrg ls uhps rd ,d gh L‍Fkku esa ,d gh le; ij yh tkrh gSA ,d djaV ehVj vf/kd lVhd 
gksxkA   

³-	 eqgkus/cfgxkZo/L‍Fkkiukvksa ds vkl&ikl: —f=e pêku ds L‍Fkku eqgkuksa ;k cfglzko ls nksuksa vksj de 
ls de 3 fd-eh- nwj gksuk pkfg, vkSj c<+h gqbZ volkn nj ;k Mwcus ds çHkko okys {ks= esa ugha gksuk pkfg,A vU‍; 
dkuwuh eqíksa ds dkj.k vkS|ksfxd ;k vokajpukR‍ed L‍Fkkiukvksa ls Hkh cpk tkuk pkfg,A ukSpkyu ekxZ vkSj tgktksa 
vkSj Vx ds pkSuyksa ls l[‍rh ls cpk tkuk pkfg,A  

p-	 çk—frd pêkuksa vkSj vkoklksa/dhpM+ ryksa/eSaxzksoksa ls fudVrk% gekjs leqæ esa vc rd ds vuqHko 
ls irk pyrk gS fd ;fn L‍Fkku fdlh Hkh çk—frd pêku ;k j‚d iSpksa ls 500 ehVj dh nwjh esa gS] rks , vkj dk 
fu”‍iknu cgqr vP‍Nk gksrk gS vkSj eNyh xfy;kjs rqjar cu tkrs gSaA gkykafd] vxj pêku iadhys ry vkSj eSaxzkso ls 
lVs gq, gSa] rks nksuksa rjQ 3 fd- eh- dh nwjh j[kuk vP‍Nk gS] rkfd uje volkn cfLr;ksa vkSj c<+h gqbZ vkfoyrk 
ls cpk tk ldsA leqæ ry ds ikuh ds uhps ds ohfM;ksVsi vkSj QksVksxzkQksa dk mi;ksx djrs gq,] ,d e‚uhVj dk 
mi;ksx djrs gq, ç;ksx’kkyk esa nw”k.k dojst vkSj fofo/krk dk vuqeku yxk;k tkrk gSA 

N-	 —f=e pêkuksa vkSj eNyh xfy;kjksa dh fudVrk% lcls igys 500 eh- dh nwjh cuk, j[ksa vkSj pêku 
bdkbZ fodflr djsa rkfd fuoklh vkSj clus okys leqnk; vP‍Nh rjg ls QSy lds vkSj 300 ls vf/kd lhek rd 
foL‍r`r gks ldsA foL‍r`r fd, x, mixzg xfy;kjs xfr’khyrk] pkjk vkSj vkJ; rFkk iyk;u ekxksaZ dks c<+kus esa enn 
djrs gSaA   
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lkj.kh 5- —f=e pêkuksa ds fy, vuqdwy L‍Fkku p;u ds fy, b”‍Vre çkpy

la- çkpy jsat b"‍Vre  fVI‍i.kh

1 Depth (m) 7-25m 10-20m Depending on the site and 
availability 

2 Transparency (m) 1-5m >1.5m Effluent discharge points and 
loose sediments could be giving 
turbidity.

3 Current velocity 1-10cm/s 2-6cm/s Bottom currents, particularly at 
estuary or river flow points, it will 
exceed 

4 Wave heights 0.5-4m 0.5-2m During monsoon could be the 
max 

5 Soil texture sand: silt + 
clay

85-99: 15-1% 98: 2 Fine sand and organic sediments 
to be carefully identified and 
quantified  

6 Proximity to barmouths, 
discharges outfalls 

Away by
 >3 -5km 

Away by >5 Avoid pollution, sedimentation 
and sinking, plastic debris 
accumulation 

7 MPA/Coral reefs 500-1000 m 
away 

At least 500 
m away 

Avoids conflicts and violations 

8 Proximity to AR /natural 
reefs 

300-500 m 
distance 

500 m from 
the AR 

Helps in creating fish corridors 
and reduces exits and transit 
losses

9 Dissolved 
orthophosphate (PO4-p)

ideal range: 1-3 
micro mols /l

2-3 micro 
mols /l

Indicates the nutrient wellness of 
the site for primary production

10. Reactive silicate (SiO4-Si) 4-8 micro mols /l 4-6 micro 
mols /l

Indicates the nutrient wellness of 
the site for primary production

11 Nitrate (NO3-N) 1-5 micro mols /l 1-3 micro 
mols /l

Indicates the nutrient wellness of 
the site for primary production

12 Chlorophyll a Chl a. 1-4mg/m3 1-3mg/m3 Indication primary production 
levels 

13 DO 1.5-5 mg /l 2-4mg /l Anoxia prevails during upwelling 

ikuh vkSj I‍yodksa dk uewuk laxzg.k 

,d lqoká th ih ,l lsV vkSj ekiu fpà yxk;h x;h vkSj ysM oSV MsI‍Fk lkmU‍Mj lfgr jL‍lh uko ij ys tkrs 
gSaA eNqvkjk lnL‍;ksa ds th ih ,l dksÆMusV~l vkSj jhÇMx ;wfuV~l Vhe ds lkFk miyC‍èk xStsVksa ds lkFk iqf”V dh tkrh 
gSA uko@iksr@Mksaxh pêku L‍Fkku ij yaxj fd;k tkrk gS vkSj blds ckn xgjkÃ vkSj volkn dk L‍oHkko dh iqf”V djus 
ds fy, xgjkÃ ekih tkrh gSA blds ckn L‍dwck Vhe çfrp;u midj.kksa vkSj daVsujksa ¼volkn L‍dwi] 1000 fe-fy- dh 
èkkfjrk vkSj foL‍r`r eq¡g okys] ikuh ds nks daVsuj] dSejk] V‚pZ vkSj 2 fd-xzk- dh èkkfjrk vkSj mP‍p ?kuR‍o okys i‚fyFkhu 
dh can djus ;ksX‍; FkSfy;k¡a½ ds lkFk xksrk[kksj djrh gSA os ryNV] fuokl vkSj çkf.ktkrksa dh QksVks vkSj ohfM;ks ysrs gSa 
vkSj L‍Fkyk—fr vkSj leqæ ry rFkk <kyw ds xBu ds ckjs esa tkudkjh çnku djrs gSaA os uhps ds ikuh vkSj volkn ds 
uewus bdëk djrs gSaA

fueT‍tdksa dh Vhe okil uko ij vkus ds ckn] lrg ds ikuh vkSj I‍yodksa dk çfrp;u fd;k tkrk gSA L‍Fkku&fo’ks”k 
ds çkpyksa dk lR‍;kiu djus ds fy, lrg vkSj ry nksuksa uewuksa dks laxzfgr fd;k tkuk gSA iks”kd rR‍oksa vkSj jklk;fud 
iSjkehVjksa ds fy, bdëk fd, x, ikuh ds uewuksa dks ih Ã daVsujksa esa laxzfgr djds vkxs ds fo’‍ys”k.k rd ç’khfrr 
fd;k tkrk gSA foyhu v‚fDltu dk çfrp;u ch vks Mh dkap dh cksryksa esa fd;k tkrk gS vkSj lkbV ij ÇoD‍yj 
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?kksy dk mi;ksx djds r; fd;k tkrk gS vkSj ç;ksx’kkyk esa fo’‍ys”k.k ¼ÇoD‍yj rjhdk½ fd;k tkrk gSA rkieku ds fy, 
lqoká QhY‍M FkseksZehVj] yo.krk ds fy, lfyuksehVj] pH ds fy, ih ,p ehVj dk mi;ksx fd;k tkrk gSA csU‍Fkksl vkSj 
fe;kscsU‍Fkksl ds fy, laxzfgr volkn dks jksl caxky L‍VSu ls fefJr 10% QkseZfyu esa lajf{kr fd;k tkrk gSA  

uewuk fo’‍ys”k.k 

çkf.kI‍yod% tky ds eq[‍; Hkkx esa 50 ls-eh- O‍;kl x 3 eh- yackÃ vkSj 40 µ vkSj d‚yj esa 150 µ dh tkykf{k vkSj 500 
xzke ysM Hkkj dk laxzg.k crZu lkbV ij mrkjk tkrk gSA çR‍;sd L‍Fkku ls] ,d ?kaVs rd ry ij èkkjk dh fn’kk esa L‍Fkkfir 
L‍Fkk;h tky ls] blds ckn eè‍; ty L‍raHk vkSj lrg esa 10 feuV rd uko pykdj ¶yksehVj jhÇMx dks è‍;ku esa j[krs 
gq, {kSfrt fn’kk esa [kÈp ls rhu uewus laxzfgr fd, tkrs gSaA ry ls laxzfgr uewus ls vfèkd ek=k esa eNyh vaMs] ÇMHkd 
vkSj iksuksa dk ys[kk&tks[kk feyrk gSA uewuksa dks Nkuus ds ckn jksl caxky L‍VSu vkSj 10% QkseZfyu ds lkFk fefJr djds 
ih ih cksry esa lajf{kr fd;k tkrk gSA vk;ru foL‍Fkkiu rjhds ls ‘kq) vk;ru dh x.kuk dh tkrh gS vkSj ekbØksL‍dksi 
esa ek=kR‍ed vkSj xq.kkR‍ed fo’‍ys”k.k ds fy, ,d Q‚Y‍le fLIyVj ds ekè‍;e ls cuk, x, mi&uewuksa dk mi;ksx fd;k 
tkrk gSA cM+s I‍ySaD‍Vjksa dh x.kuk dh tk,xh vkSj ckdh dh igpku vkSj x.kuk ds fy,] ekbØksL‍dksi esa lsM~tfod jS¶Vj 
lsy ij mi&uewus fy, tkrs gSaA blds ckn dqy la[‍;k dk vkdyu fd;k tkrk gSA PRIMER-E lks¶Vos;j ds mi;ksx 
ls çtkfr fofoèkrk lwpdkad] ekxkZys¶l çtkfr le`f) ¼d½ ihyksl Ãouusl ¼J*½] ‘kSuu oSuj MkbosÆlVh ¼H*½ vkSj flI‍lU‍l 
MksfeuU‍l baMsD‍l dk vuqeku fd;k tk ldrk gSA  

ikniI‍yod% 5 ds tkykf{k vkdkj vkSj 30 ls-eh- O‍;kl ds ikniI‍yod lSaI‍yj ds mi;ksx ls ryh; vkSj lrg ls 
uewuksa dk laxzg.k fd;k tkrk gSA laxzg.k ds fy, 10 feuV rd uko pykdj ¶yksehVj jhÇMx dks è‍;ku esa j[krs gq, 
{kSfrt fn’kk esa [kÈp fd;k tkrk gSA uewuksa dks 0-1% Y‍;wxksY‍l vk;fMu ls fefJr 5% QkseZfyu esa lajf{kr fd;k tkrk 
gSA ekbØksL‍dksi esa mi&uewuksa dk fujh{k.k fd;k tkrk gS vkSj ckn esa ghekslkbVksehVj dkmÇUVx pSacj ds mi;ksx ls x.kuk 
dh tkrh gSA blds ckn dqy la[‍;k dk vkdyu fd;k tkrk gSA PRIMER-E lks¶Vos;j ds mi;ksx ls çtkfr fofoèkrk 
lwpdkad] ekxkZys¶l çtkfr le`f) ¼d½ ihyksl Ãouusl ¼J*½] ‘kSuu oSuj MkbosÆlVh ¼H*½ vkSj flI‍lU‍l MksfeuU‍l baMsD‍l 
dk vuqeku fd;k tk ldrk gSA

foyhu iks”kd rR‍o

1-	 foyhu vksFkksZQkslQsV (PO4-p) dk fuèkkZj.k ek=kR‍ed :i ls ,lksÆcd vkflM esFksMZ dk mi;ksx djds 
L‍isD‍VªksQksVksesfVªd rjhds ¼88 nm½ ds ekè‍;e ls fd;k tkrk gS ¼eQÊ vkSj fjys]1962½A bU‍L‍VaV jh,tsaV fdV lfgr 
esdZ L‍isD‍VªksD‍oaV fofèk vkSj vfèkd lqfoèkktud vkSj lVhd gS ¼vkn’kZ jsap% 1&3 ekbØks eksy@A½A   

2-	 çfrfØ;k’khy flfydsV (SiO4-Si) dk fuèkkZj.k eqfYyu vkSj fjys ¼1955½ }kjk fn, x, vkSj fLVªdySU‍M 
vkSj iklZu ¼1968½ }kjk la’kksfèkr 810 nm L‍isD‍VªksQksVksehVj ds mi;ksx ls eq[‍; :i ls ,lksÆcd vkflM fofèk  
}kjk vuqekfur vksFkksZflfyfld vE‍y Si(OH)4 ds :i esa leqæ ty esa foyhu :i esa fd;k tkrk gSA bU‍L‍VaV jh,tsaV 
fdV lfgr esdZ L‍isD‍VªksD‍oaV fofèk vkSj vfèkd lqfoèkktud vkSj lVhd gS ¼vkn’kZ jsap% 1&3 ekbØks eksy@A½A     

3-	 ukbVªsV (NO3-N) dk fuèkkZj.k eksfjl vkSj fjys ¼1963½ }kjk oÆ.kr vkSj xzklgksi vkSj oqM vkfn ¼1967½ }kjk 
la’kksfèkr rjhds ds }kjk L‍isD‍VªksQksVksehVj ds mi;ksx ls fd;k tkrk gSA bU‍L‍VaV jh,tsaV fdV lfgr esdZ L‍isD‍VªksD‍oaV 
fofèk vkSj vfèkd lqfoèkktud vkSj lVhd gS ¼vkn’kZ jsap% 1&3 ekbØks eksy@A½A     

4-	 D‍yksjksfQy a] b] vkSj c  dk vkdyu de ls de 1000 fe-fy- ikuh ds uewus dks lcls igys lHkh d.kksa 
vkSj I‍ykaD‍Vjksa dks fudkyus ds fy, 0-2 fe-eh- dh Nkuuh ls Nkuus ds ckn] fQj 47 fe-eh- okV~leSu ua-1 th,Q@
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lh fQY‍Vj isij ds ekè‍;e ls Nkudj fd;k tkrk gSA ,d Vîwc esa 90% oh@oh vflVksu 10 fe-fy- feykdj 
dkxt ls fixesU‍V fudkys tkrs gSaA blds ckn ‘ks”k fixesU‍Vksa dh x.kuk UV L‍isD‍VªksehVj jhÇMx 750] 664] 647 vkSj  
630 nm ij xkMZj vkSj xzku ¼1927½ }kjk fn, x, lw= ds ç;ksx ls dh tkrh gS ¼vkn’kZ jsap% Chl a. 1-3mg@m3½A           

5-	 çkFkfed mR‍ikndrk dk vkdyu çdk’k vkSj vaèksjs cksry rjhds ls fd;k tkrk gSA mi;qD‍r le; ds ckn 
cksryksa esa foyhu v‚fDltu ds L‍rj esa gq, ifjorZu dks g C/unit vol/h esa O‍;D‍r fd;k tkrk gS ¼ÇoD‍yj rjhdk½A    

6-	 fuyafcr dqy Bksl inkFkZ ¼Vh ,l ,l½ dk vkdyu 47 fe-eh- th ,Q@lh dkxt ds lkFk oSD‍;qe iai 
dk mi;ksx djds uewus dh Kkr ek=k ¼500&100 fe-fy-½ dks Nkudj vkSj vo’ks”k dks lq[kkdj fd;k tkrk gS] lw[kk 
otu Vh ,l ,l dk vuqeku nsrk gSA    

7-	 dqy foyhu Bksl inkFkZ ¼Vh Mh ,l½ dk vkdyu Vh Mh ,l ds fupksM+ ds ckn çkI‍r fuL‍;an dh Kkr 
ek=k dks v‚ou esa j[ks Øwflfcy esa j[kdj okf”ir djds fd;k tkrk gS] ifj.kkeh vo’ks”k uewus esa dqy foyhu 
dkcZfud vkSj vdkcZfud inkFkZ dk vuqeku nsrk gSA 

    
fp= 23- L‍Fkku p;u ds fy, ikuh vkSj volkn ds çfrp;u dk fp=.k

volkn vè‍;;u] fury thotkr vkSj çfrp;u çfØ;k,a

volkn dh lajpuk oxÊdj.k vkSj fury thotkrksa vkSj fe;kscsafFkd fLFkfr ds vkdyu ds fy, de ls de nks 
;k–f’pd L‍Fkkuksa ls uewuksa dk laxzg.k fd;k tkuk pkfg,A uewus osu&ohu xzSc ;k blh rjg ds fdlh midj.k ds ekè‍;e 
ls çkI‍r fd, tk ldrs gSa ;k L‍dwck xksrk[kksjksa ds ekè‍;e ls laxzfgr fd, tk ldrs gSaA xksrk[kksjksa dh laxzg ç.kkyh ds 
fy, vkerkSj ij 20 x 20 ls-eh- dk ,d prqHkqZt fy;k tkrk gS vkSj ‘kh”kZ ds 2** ijr dh feêh dks mP‍p ?kuR‍o okys can 
djus ;ksX‍; iksfyFkhu FkSfy;ksa ¼2 fd-xzk-½ esa laxzfgr fd;k tkrk gSA
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igpku fd, L‍Fkku ij 100 eh- x 100 eh- {ks=Qy dk vadu djds fd;k tkrk gS vkSj volkn ds uewus nks frjNs 
foijhr L‍Vs’ku ds uewuksa ¼Hkwjs½ ds chp fefJr fd, tkrs gSa vkSj fQj lq[kkus vkSj Nkuus ds fy, rS;kj fd, tkrs gSa] tcfd 
fury thotkrksa vkSj fe;kscsaFkksl ds uewuksa dks vyx&vyx Q‚esZfyu vkSj Nyuh ds lkFk mipkj fd;k tkrk gS vkSj uewus 
,d= fd, tkrs gSa vkSj fQj vkSlr la[‍;kR‍ed cgqrk;r dh x.kuk ¼gjk½ dh tkrh gSA

blds ckn uewuksa dks okil ç;ksx’kkyk esa ykdj lq[kk;k tkrk gS vkSj ikap tkyksa dh Nyuh ls Mkyk tkrk gSA 
blls fofHkU‍u d.kksa dh vkisf{kd ek=k Hkkj esa fuèkkZfjr fd;k tkrk gSA fQj] osU‍VoFkZ oxÊdj.k ds vuqlkj d.k çdkj vkSj 
çfr’kr dk fuèkkZj.k djds yscy fd;k tkrk gSA laxzfgr fury uewuksa dks lq[kkdj ikap tkyksa dh Nyuh }kjk fofHkU‍u 
d.k vkdkjksa dks vyx&vyx fd;k tkrk gS vkSj gj çdkj ds d.k vkdkj dks rkSy fd;k tkrk gSA 

d.k vkdkj oxZ d.k vkdkj ¼fe-eh-½

xzkosy > 2.0
cgqr [kqjnjh jsr > 1.0	 < 2.0
[kqjnjh jsr > 0.5	 < 1.0
eè‍;e vkdkj jsr > 0.25	 < 0.5
eghu jsr > 0.125 < 0.25
cgqr eghu jsr > 0.0625 < 0.125
volkn@dhpM+ < 0.0625

leqæ ry dh lajpuk ,d pêku ds mR‍iknd jgus dh vofèk dks çHkkfor djus dk egR‍oiw.kZ dkjd gSA vxj pêku 
lkexzh volkn esa Mwc tkrh gS ;k volkn ls vko`r gks tkrh gS rks bldh çHkkodkfjrk uV gksrh gSA uhps ds çdkj vkSj 
xgjkÃ ds ckjs esa tkudkjh uhps uewuk midj.k idM+us ;k lhèks MkbÇox fujh{k.k] xgjkÃ fujh{k.k] lkmÇUMx yhM] jk”‍Vªh; 
egklkxj losZ{k.k pkVZ] jkT‍; ekfRL;dh foHkkx] leqæh foKku dk;ZØeksa ls ;qD‍r L‍Fkkuh; d‚ystksa vkSj fo’‍ofo|ky;ksa]  
okf.kfT;d eNqvkjksa ;k rsy daiuh HkwoSKkfudksa ls tkudkjh çkI‍r dh tk ldrh gSA çk—frd pêku vkSj iR‍Fkj [kaM vuks[ks 
çk—frd ra= dk leFkZu djus ds dkj.k mudks iw.kZ :i ls cpkuk pkfg,A 

leqæ ry ls uewuksa dks laxzfgr djus ds fy, leqæ ry ds ckjs esa çkFkfed tkudkjh gksuh pkfg,A çkjaHk esa] dqN 
ekxZn’kZu ckfFkesfVªd ekufp=ksa] T‍okjh; èkkjkvksa ds Kku vkSj mP‍p ÅtkZ èkkjk ‘kfä;ksa tSls çeq[k rwQkuksa ls] ygjksa ds 
laHkkfor tksf[ke ds ckjs esa tkudkjh ls çkI‍r fd;k tk ldrk gSA eR‍L‍;u ds fy, furyL‍Fk vkuk;ksa dk vfèkd mi;ksx 
djus okys {ks=ksa esa] lkbM L‍dSu lksukj tSls cksVe besÇtx rduhdksa ds mi;ksx ls ry vk—fr foKku vkSj volkn lajpuk 
ds {ks=h; L‍o:i ds ckjs esa dkQh tkudkjh çkI‍r dh tk ldrh gSA 

laxzfgr fd, x, xhys uewuksa dks c‚jsD‍l&cQj Q‚eZfyu ds 10 tyh; ?kksy esa jksl caxky vfHkjatd feykdj rqjar 
lajf{kr fd;k tkrk gS vkSj ç;ksx’kkyk esa yk;k tkrk gS vkSj ,d g¶rs ds le; lw{‍e fury thoksa vkSj ckn esa fe;kscsaFkksl 
ds fy, NkaVk tkrk gSA dSfYl;e dkcksZusV lajpukvksa ¼tSls eksyL‍dksa ds dop] ‘kwypÆe;ksa ds dkaVs½ dk u”‍V de djrs 
gq, i’kq ds Årdksa dks mfpr :i ls fQD‍l djokus ds fy, mudks de ls de 24 ?kaVksa vkSj vfèkdre 7 fnuksa rd bl 
?kksy esa j[ks tkrs gSaA uewuk çlaL‍dj.k dh xfrfofèk;‚a ¼iqu%tkap vkSj NaVkÃ lfgr½ 
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uewus dh NaVkÃ% NaVkÃ volkn uewuksa ls lHkh tho lkefxz;ksa dks gVkus dh çfØ;k gSA laj{k.k ds le; thfor jgus 
okys lHkh ekbØksbU‍Q‚uy vd’ks#dh; vkSj thoksa ds VqdM+ksa dks uewus ls gVk fn;k tkuk pkfg, vkSj ,usfyMk] vkFkzksZiksMk] 
eksyL‍dk] ,dkbuksMesZVk tSls oxÊdj.k lewgksa vkSj fofoèk Qkbyk ¼vyx ls fxus x,½ esa Øec) fd;k tkuk pkfg,A 

useVksM vkSj QksjkfEuQsjk tSls ehvksQ‚uy thoksa dks uewus ls ugÈ gVk;k tk,xkA mifuos’k ds thoksa tSls gkbMªkstu] 
L‍iat vkSj czk;kst+ksu dks uewus ls iwjh rjg ls gVk‍ fn;k tk,xkA blesa d‚yuh ds lHkh VqdM+s vkSj Bksl lrgksa tSls oeZ 
Vîwc] xksy ;k pêkuksa ls tqM+h d‚yfu;ksa ds lHkh fgL‍ls lfEefyr gSa ¼èkjkry dks thoksa lfgr cksry esa ‘kkfey fd;k tk 
ldrk gS½A thoksa dks 70% ,Fkuksy lfgr ‘kh’kh dh cksryksa ;ks tkjksa esa laxzfgr fd;k tkrk gSA 

NaVkÃ dh çfØ;k uhps fn, tkus ds vuqlkj dh tkrh gS% NaVkÃ fd, x, thoksa dh igpku vkSj x.kuk lcls de 
oxÊdj.k L‍rj ij dh tk,xh] vke rkSj ij çtkfr&L‍rj rdA x`gkanj oÆxdh oSKkfudksa }kjk 10x ]20x ]40x ]63x vkSj 
100x vkoèkZu mís’‍; ysU‍lksa ;qD‍r U‍;wure  10x vkoèkZu fMlsÇDVx çdk’k lw{‍en’kÊ vkSj ;kSfxd çdk’k lw{‍en’kÊ dk mi;ksx 
djds igpku dh tk,xhA thoksa dks çeq[k Qkbyk% ,ufyMk] vkFkzksZiksMk] eksyL‍dk] ,dkbuksMsekZ ¼’kwypeÊ½ vkSj fofoèk 
Qkbyk esa NaVkÃ dh tkuh pkfg,A lHkh thoksa dks 70% ,Fkuksy lfgr ‘kh’ks dh cksryksa esa laxzfgr djds iksyhlhy dSi 
}kjk vP‍Nh rjg can fd;k tk,xkA blds ckn dqy la[‍;k dk vkdyu fd;k tk,xkA PRIMER Vers(5) ds mi;ksx ls 
çtkfr fofoèkrk lwpdkad] ekxZys¶l çtkfr le`)rk ¼d½ ihy‚l Ãouusl ¼J*½] ‘kkuu ohusj fofoèkrk ¼H*½ vkSj ÇlilU‍l 
MksfeuU‍l lwpdkad dk vkdyu fd;k tk ldrk gSA dqy la[‍;kvksa dks la[‍;kvksa@M3 ds :i esa n’kkZ;k tkrk gSA 

fofu;kstu ls igys vkSj ckn esa —f=e pêku L‍Fkkuksa ij volkn cukoV dk fo’‍ys”k.k] çR‍;sd L‍Fkku ij eksVs volkn 
esa o`f) dh ço`fÙk ds lkFk vyx&vyx iSVsuZ dk ladsr nsrk gS] —f=e pêku ds fofu;kstu ds ckn vfèkd volkn 
ljaèkzrk] eksyL‍du vkSj ØL‍Vsf’k;u çkf.ktkrksa dk ladsr nsrk gS vkSj blfy, vfèkd ‘ksy fxzV~l vkSj dkcZu vkSj dSfYl;e 
teko gksrk gSA volkn esa L‍Fkwy fury tho xSj&pêku ds volkn ij nl xquk la[‍;k esa c<+ tkrs gSaA ikni I‍yod]  
çkf.kI‍yod vkSj‍ fury thoksa dh lajpuk esa okÆ”kd iSVsuZ esa pêku ds L‍Fkkuksa esa mP‍p çtkfr fofoèkrk vkSj l?kurk dk 
ladsr feykA fofoèkrk lwpdkad voyksdu L‍i”‍V :i ls ikniI‍yod] çkf.kI‍yod] fe;ks csaFkksl vkSj ekØkscsaFkksl vkSj eNyh 
çkf.ktkrksa ¼çtkfr le`f)] ihy‚l L‍ih’khl Ãouusl vkSj ‘kkuu&ohuj fofoèkrk lwpdkad½ ds chp pêku L‍Fkkuksa esa le`f) 
ds fy, mP‍p ewY‍;ksa dk ladsr nsrs gSaA le`) iks”kd çksQkby fodkl’khy Mk;Ve vkSj lw{‍e ‘kSoky tho la[‍;k dk mR‍iknu 
djrs gSa vkSj cnys esa >Èxk] ‘kqfä] lhih] ‘kacq] dsdM+s] eNyh ÇMHkd vkSj ‘kwypeÊ ÇMHkdksa vkSj fQY‍Vj QhÇMx thoksa ds 
mR‍iknu dk leFkZu djrk gSA rfey ukMq esa pêku fuekZ.k ds lanHkZ esa leku fu”‍iknu dk ladsr nsus okys leku lewgksa 
ds chp lHkh pêku L‍Fkkuksa dh lajpuk esa mrkj&p<+ko ns[kk x;k ¼fd”k+dwMu] 2019½A   

fp= 24- fury thotkr
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fp= 25- —f=e pêku vkokl ls mR‍ikndrk pSuy dk fp=.k& volkn ds thotkr] çkf.kI‍yod] isjhQkbVksu vkSj ikniI‍yod

 

     

fp= 26- volkn uewus dk çlaL‍dj.k vkSj csFkksl dk lw{‍en’kÊ fo’‍ys”k.k
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fp= 27- volkn uewus esa csFkksl dk lw{‍en’kÊ –’‍;

fp= 28- pêku e‚Mîwyksa ds vklikl Å”‍ek;u ds ckn isjhQkbVksuksa vkSj ikniI‍yodksa dk lw{‍en’kÊ –’‍;



Hkk — vuq i&lh ,e ,Q vkj vkb, psU‍ubZ

Hkkjr esa leqæh ekfRL;dh ds lq/kkj ds fy, —f=e pêkuksa ds cqfu;knh rR‍o44

fp= 29- pêku e‚Mîwyksa ds vklikl fury Hkkx esa çkf.kI‍yodksa dk lw{‍en’kÊ –’‍;

fp= 30- pêku volkn ds vkokl esa csafFkd baftuh;j vkSj jhlkbD‍yjksa dk –’‍;
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fp= 31- lw{‍e fury phtsa] ftuesa eksVs ryNV vkSj dop ‘kkfey gSa

fp= 32- L‍Fkwy fury phtsa] tks cM+s iSekus ds dU‍osVsZlZ gSa 



Hkk — vuq i&lh ,e ,Q vkj vkb, psU‍ubZ

Hkkjr esa leqæh ekfRL;dh ds lq/kkj ds fy, —f=e pêkuksa ds cqfu;knh rR‍o46

fp= 33- pêkuksa ds vklikl volknksa ds fe;kscsaFkksl& iqupZØ.k ds lw{‍eL‍rjh; baftuh;slZ


