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fnukad&18-09-2022 

“kqHkdkeuk lans”k 

eq>s ;g tkudj cM+h [kq”kh gqbZ fd] Hkkjr lsok izfr’Bku Ik;kZoj.k laj{k.k fo’k; ij¼ ECO-22] jk’Vªh; 

dzkaQsal% ty&ok;q o Hkwfe] 23&24 flracj 2022½ ts lh cksl foKku ,oa izkS|ksfxdh fo”ofo|ky; 

Qjhnkckn esa nks fnolh; dkaQzsal dk vk;kstu dj jgk gSA ;g vk;kstu vkt ds le; esa cgqr 

egRoiw.kZ gS D;ksafd vkt iwjs fo”o esa Ik;kZoj.k vlarqyu ls ck<+&lq[kkM+ c<+ jgk gSA ;g iwjh nqfu;k 

ds fy, fparktud gSA _rq pdzksa ij Hkh varj vk jgk gSA vk”kk djrk gw¡ fd] ;g dkaQzsal lHkh 

lgHkkfx;ksa fo”ks’kdj ns”k dh Hkkoh ihM+h esa Ik;kZoj.k laj{k.k ds izfr tkx:drk iSnk djus dk dk;Z 

HkyhHkk¡fr djsxhA 

 

eSa] bu nks fnolh; jk’Vªh; dkaQzsal ECO-22 ds lQy vk;kstu ,oa Lekfjdk ds izdk”ku gsrq 

“kqHkdkeuk,¡ nsrk gw¡A Hkkoh ih<+h blls izsj.kk ysdj iapegkHkwrksa ¼Hkxoku½ ds izfr vkLFkkoku cudj 

laj{k.k esa tqVsxhA                                                                   

 
 

                                                           
 

tyiq#’k jktsUnz flag 

v/;{k] r#.k Hkkjr la?k 
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^^cs'keZ** dgrs gSa vkSj cs'keZ fLFkfr dk ;g 
urhtk gS fd mlus ty lajpuk,sa tSls 
rkykc] iks[kj] >hy vkfn cukuk rks can 
dj gh fn;k vkSj e'khuksa ls bldk 'kks"k.k 
'kq: fd;k tks vkt ds ty ladV dk 
eq[; dkj.k gSA

Hkkjr esa tula[;k] ifjogu] m|ksx 
o jlk;u fuekZ.k cgqr rsth ls c<s+ gSa 
vkSj mlh vuqikr esa i;kZoj.kh; {kj.k Hkh 
c<+k gSA 1947 esa tgka 50 ls de ftyksa esa 
lw[kk Fkk] ogha vkt Hkwty nksgu c<+us vkSj 
dqizcUèku ls 300 ls vfèkd ftys ikuh 
dh deh ls tw> jgs gSaA MkdZ tksu okys 
'kgjksa dh la[;k c<+rh tk jgh gSA vusd 
LFkkuksa ij Hkwty ihus ;ksX; ugha cpk gSA 
;equk ds fdukjs cls fnYyh 'kgj dks 100 
fd-eh- nwj xaxk th ls ikuh ykdj fiyk;k 
tk jgk gSA ufn;k¡] ugjsa] rkykc iznwf"kr 
gSa] [kRe gksus ds dxkj ij gSaA

euq"; dh ;g lksp o O;ogkj fd 
og ty dk ekfyd gS] mldh vKkurk 
dk igyk ladsr gSA D;ksafd ty us euq"; 
dks cuk;k gS u fd euq"; us ty dksA 
nwljk mldk fcuk Je dk O;ogkj] ftlesa 
ty laxzg dh izo`fÙk [kRe gksuk vkSj ty 
'kks"k.k dk O;ogkj c<+uk mldks jlkry 
dh vksj ys tk jgk gS ftlls ekuoh; 
iyk;u] la?k"kZ o fgalk c<+h gSA rhljk 
ty ds izfr lEeku ds laLdkj dh deh us 
mldk :[kkiu c<+k;k gSA mldh vk¡[kksa 
dk ikuh lw[k x;k gS vkSj ,slh fLFkfr esa 
mldk O;ogkj vekuoh; gqvk gS ftlls 
ty ladV vkSj xgjk;k gSA pkSFkk ty ds 
cktkjhdj.k ds pyu us yksxksa ds ykpp 
dks vkSj c<+k;k o ty ds 'kks"k.k dh 
izo`fÙk dks iksf"kr fd;kA ik¡pok euq"; us 
viuh lH;rk vkSj ty laLÑfr ls nwjh 

cuk yh ftlds ifj.kkeLo:i mldh ty 
o ty foKku ls nwjh c<+hA NBk jkt 
vkSj lekt nksuksa  us viuh ftEesnkfj;ksa 
dks ugha fuHkk;kA nksuksa us gh vaxzstksa }kjk 
fn, x, O;kikfjd laLdkjksa dks gh c<+k;k 
ftlesa gj rRo] fj'rs] lacaèk o O;ogkj esa 
vius O;kikj gh [kkstk vkSj flQZ 'kks"k.k 
dh o`fÙk dks gh iksf"kr fd;kA vkt dh 
;s ifjfLFkfr;k¡ gesa xaHkhj ty ladV dh 
vksj ys xbZ gSa vkSj ;fn vHkh Hkh ge ugha 
psrs rks ;g ladV vHkh vkSj c<+sxk vkSj 
fQj 'kk;n ge ml fLFkfr dh vksj u 
ykSV ldsa tgk¡ ls lHkh lkekU; fd;k tk 
ldsA

ljdkj }kjk yxkrkj ldkjkRed 
iz;kl ds mijkUr Hkh vusd 'kgjksa dh 
ok;q esa fo"k èkqyk gqvk gSA fnYyh] dkuiqj] 
Qjhnkckn tSls 'kgjksa esa ;g izk.kok;q u 
gksdj tgjhyh gks xbZ gS] tks gtkjksa thou 
izfro"kZ yhy jgh gSA 2021 ds fo'o ds 
lokZfèkd ok;q iznwf"kr 'kgjksa esa Qjhnkckn 
vkSj dkuiqj igys o nwljs LFkku ij jgs 
tksfd ,d xaHkhj fparu dk fo"k; gSA

?kjsyw mi;ksx dh IykfLVd] m|ksxksa 
ds jlk;u] fdlkuksa ds }kjk Ñf"k esa 
jklk;fud [kknksa ds c<+rs iz;ksx o ufn;ksa 
ds eSyk <ksus okyh ekyxkM+h esa cnyus ds 
dkj.k e`nk e`rizk; gks jgh gSA feêh esa 
jgus okyh tSo fofoèkrk èoLr gks xbZ gSA 
isM+ dVus] ufn;ksa ds cckZn gksus ls vusdksa 
vizkÑfrd vkinkvksa dk ge lkeuk dj 
jgs gSaA

ljdkj }kjk 'kq: fd, x, LoPNrk 
vfHk;ku ls ns'k esa ,d vPNk lans'k x;k 
gSA tu tkx:drk ,oa lg;ksx Hkh fn[kk 
ijUrq geus xkSj;k] phy] ydM+cX?kk tSls 
vusd izkÑfrd lQkbZ deZpkjh [kks fn,A

laikndh;

l`tu izÑfr dk LoHkko gS] lukrurk 
bldh o`fÙkA vuUr dky ls fuR;

	 foLe;dkjh uwru l`tu euq"; 
dks ,d u, eaFku dh vksj ys tkrk gSA 
l`tudkj vius l`tu ds ikyu iks"k.k] 
thou dh lrrrk dks cuk, j[kus gsrq 
vko';d vo;oksa dh O;oLFkk Hkh djrk 
gSA izÑfr us Hkh iapegkHkwrksa ds :i esa ,slh 
leqfpr O;oLFkk dh gSA 

izÑfr ds iapegkHkwr vius vki esa 
peRdkj gSaA buesa ty rRo Js"Bre 
Hkwfedk esa gS tks vU; lHkh rRoksa dks xwaFk 
dj izk.ke; djrk gSA thou dh mRifÙk 
gsrq ty gh lw= o ekè;e ds :i esa lkeus 
vk;kA thou ds l`tugkj ds :i esa lHkh 
thoksa ds Hkj.k&iks"k.k dh dYiuk ty ds 
fcuk laHko ugha gSA thou dh mRifÙk vkSj 
{k; ty ij fuHkZj gSA

ty ls lEiw.kZ thotxr ds thou 
dh lgtrk gS ijUrq euq"; ds ^^ykyp o 
vfèkd** dh izÑfr us ty ds 'kks"k.k o 
vfrØe.k dh vksj mls èkdsyk gSA euq"; 
tUe Jfed ds :i esa gSA euq"; Je dj 
lEeku izkIr djrk gSA izÑfr us mls ,slk 
gh cuk;k gSA ijUrq vkt euq"; fcuk Je 
lEeku pkgrk gSA 'kk;n ,sls gh yksxksa dks 

txnh'k pkS/kjh
v/;{k] xzhu bafM;k QkmaMs'ku VªLV

lnL;] fo'o ty ifj"kn
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vkt gekjs O;ogkj us gesa ml LFkku 

ij [kM+k dj fn;k gS tgka ge vius 

ikyugkj ds ikyugkj dh Hkwfedk esa gSaA 

vkSj ;g Hkwfedk rHkh laHko gS tc ge 

lsod ds :i esa Lo;a dks iquZLFkkfir djsaA 

lsod tSls foosdh o J)koku cusaA thou 

dks Jeiw.kZ cuk;saA vifjxzg o U;wure 

vko';drkvksa ls thou pyk;saA ftruk 

cks,a] laxzg djsa] mruk dkVsaA lHkh dk 

fgLlk lcdks nsaA nwljksa ls ysus dh ctk; 

nsus dh izo`fÙk] tks fd gesa loZJs"B tho 

cukrh gS] dks iksf"kr djsaA gekjs ;gh 

O;ogkj dk ifjorZu bl txr ds ifjorZu 

dk lw= gSA

ysus okys ls nsus okys dh Hkwfedk esa 

vkuk euq"; dks Js"Brk] viuh {kerkvksa ds 

lkFk U;k; o f'kf{kr gksus dk izek.k gS] 

ftls vkt ge Hkwy jgs gSaA blfy, tho 

txr ds gj ,d ?kVd dks] izÑfr ds gj 

:i dks tc rd ge ysus dh ctk; nsuk 

ugha lh[ksaxs rc rd ge bu ladVksa ls 

mcj u ldsaxs vkSj ftl fnu gekjs O;ogkj 

esa ;s ifjorZu gksxk] og iqu% fo'oxq# ds 

:i esa iquZLFkkfir djsxk vkSj gessa Js"Bre  

izk.kh dgykus dk vfèkdkj Hkh fnyk,xkA 

ml fnu izÑfr ds lHkh iapegkHkwr] 

ftUgksaus gesa thou fn;k] ge ij xoZ dj 

ldsaxs vkSj tc izÑfr vk'khZokn nsrh gS 

fQj dqN cprk ugha] blh dks ijekRek dk 

lk{kkRdkj dgrs gSa vkSj Hkkjro"kZ ds yksxksa 

esa vHkh ,sls laLdkj ds cht ckdh gSa ftUgsa 

iqu% vadqfjr gksuk gSA

vc le; gS fd ge fQj ls [kM+s 

gksa vkSj viuh fcxM+h gqbZ ty] ok;q vkSj 

Hkwfe ds iqu% thounkf;uh Lo:i dks 

izfrLFkkfir djsaA Hkkjr lsok izfr"Bku ds 

izcaèkd JhÑ".k flagy us bl lacaèk esa xzhu 

bafM;k QkmaMs'ku VªLV ¼fx¶V½ ds lkFk 

feydj ECO-2022 nks fnolh; dkÝsal 

djus dk fopkj j[kk ftls lHkh us rRdky 

lgefr nhA ts-lh-cksl- rduhdh o foKku 

fo'ofo|ky; dks lkFk ysdj rhuksa us lka>s 

:i ls blds fØ;kUo;u gsrq rS;kjh dh 

gSA bldk mís'; orZeku Hkkjr] fo'ks"kr% 

fnYyh o gfj;k.kk] ds ok;q] ty o Hkwfe 

dh le> fodflr dj mldh leL;k;sa 

o lacafèkr lq>ko izkIr djuk ftlls 

bldks lacafèkr ljdkjksa dks Hkst bl fn'kk 

esa dk;Zokgh dk vkxzg fd;k tk ldsA 

bl gsrq ns'k ds Js"B fpard] f'k{kkfon~] 

dk;ZdrkZ vfèkdkfj;ksa ,oa 'kksèkdrkZvksa dks 

bl dkaÝsal esa vkefU=r fd;k x;k gSA

xzhu bafM;k QkmaMs'ku VªLV ¼fx¶V½ 

dh mRifÙk izÑfr dh le> o lsok 

c<+kus rFkk bldh lukrurk dks cuk, 

j[kus gsrq gh gqbZ gSA ty] Hkwfe o ok;q 

lacaèkh xfrfofèk;k¡ lnSo bldh izkFkfedrk 

jgh gSaA gfj;k.kk] fnYyh] mÙkj izns'k] 

jktLFkku o fcgkj esa i;kZoj.k lacaèkh dk;Z 

o vk;kstu bl fn'kk esa larqf"V nsrs gSaA 

‘ks[kk >hy vyhx<+ ds l`tugkj lqcksèk 

uUnu 'kekZ] tyiq#"k MkW- jktsUnz flag] 

izks- th-Mh- vxzoky] izk[;kr i;kZoj.kfon~ 

ys[kd ,oa ofj"B i=dkj KkusUnz jkor th 

vkfn dk le;kuqlkj lg;ksx o ekxZn'kZu 

miyCèk jgk gSA

bldh ekfld if=dk ^ekul ioZ* ds 

ekè;e ls ns'kHkj ds i;kZoj.k o f’k{kkfonksa 

dks ,d eap iznku dj muds vuqHkoksa dks 

ns'kHkj esa lka>k djus dk dke vklku 

gqvk gSA ns'k ds egRo dh xaxk o ;equk 

rFkk gfj;k.kk ds egRo dh cM+[ky ds 

iquZthou gsrq fx¶V ifjokj iwjh ÅtkZ o 

{kerk ls yxk gS vkSj ekul ioZ esa fo'ks"k 

LFkku fuèkkZfjr fd;k gSA

Hkkjr lsok izfr"Bku ds izcaèku JhÑ".k 

flagy ds vuqHkoh leUo;u] vè;{k nhid 

vxzoky dh ÅtkZ] ts-lh-cksl- fo'ofo|ky; 

ds dqyifr ujs'k rkSej ds lg;ksx o izks- 

vjfoUn xqIrk dh 'kS{kf.kd ifjiDork rFkk 

fx¶V bafM;k ds KkusUnz jkor ds ys[ku o 

fo'ys"k.k dh le> bl Lekfjdk ds vkèkkj 

esa gSaA lHkh dks lkèkqokn o dkaÝsal ds 

lQy vk;kstu gsrq 'kqHkdkeuk;saA

'kqHk gks!

txnh'k pkSèkjh
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Hkkjr lsok çfr"Bku ¼loZ bf.M;k½ 
,d jft- VªLV gS tksfd fu%LokFkZ 

dk;Z djus okys lsod yksxkas dk laxBu 
gSA ;g ekuork] yksd lsok vkSj jk"Vª 
lsokFkZ dk;Z djrk gSA bldh LFkkiuk 
Qjhnkckn ds dqN lkfFk;ksa }kjk feydj 
dh xbZA lHkh lkfFk;ksa ds ç;kl o lekt 
ds caèkqvksa dh lgHkkfxrk ls VªLV us de 
le; esa lsok dk;ksaZ esa igpku cukbZ gSA 
ge vusd LFkk;h o vLFkkbZ lekt lsok 
ds dk;Z yxkrkj fd;s tk jgs gSaA bl 
ekè;e ls Hkxoku~ geas yxkrkj lsok ds 
dk;Z djus ds volj çnku dj jgs gSaA 
bu lsok dk;ksaZ esa o`)kJe lsok ds vUrxZr 
vkJe dks yxkrkj jk'ku vkfn ds ekè;e 
ls lg;ksx djuk] fujkfJr o xjhc cPpksa 
dh f'k{kk&'kqYd vkfn dk çcaèk djkuk] 
Qjhnkckn 'kgj ds fofHkUu {ks=ksa esa yxkrkj 
esfMdy dSEi yxkdj yksxks dh fpfdRlk 
tk¡p djkuk] xjhc o t:jrean yksxks ds 
fy, ,Ecqysal dk ifjpkyu djkukA lekt 
esa tkx:drk ykus o laLdkj çnku djus 
ds fy;s çR;sd o"kZ nks&rhu laLdkj{ke 
dk;ZØeksa dk vk;kstu djuk bR;kfnA 

vkt ns'k vkSj nqfu;k dk ifjos”k 
cny jgk gSA i;kZoj.k vlarqyu Hkh çR;{k 
fn[kkbZ ns jgk gSA ekSle pØ cny jgs gSaA 
dc dkSu lh _rq gS dguk eqf'dy gSA 
clar _rq esa Hkh lnhZ de gksrh fn[kkbZ 
ugha nsrhA dHkh vR;fèkd xehZ o dHkh 

ps;jesu dh dye ls---

JhÑ".k flagy
Hkkjr lsok çfr"Bku] Qjhnkckn

vR;fèkd lnhZ vkSj csekSle cjlkr gksuk 
vke ckr gks x;h gSA dgha vfèkd lw[kk o 
dgha vfèkd o"kkZ] vR;fèkd o"kkZ de le; 
esa gksus ds dkj.k vusdksa LFkkuksa ij ck<+ 
dh fLFkfr dk fuekZ.k gksuk vkt lkekU; 
lh ckr fn[kk;h nsrh gSA vkt lquus esa 
ckj&ckj vkrk gS fd Xysf'k;j fi?ky jgs 
gSa] ufn;k¡ lw[k jgh gSa] ty çokg de gks 
jgk gSA orZeku esa ;wjksi esa Hkh"k.k xehZ 
dk nkSj gSA vestksu tSls taxyksa esa vkx 
yxh gqbZ gSA vesfjdk esaa Hkh o"kkZ u gksus 
ds dkj.k taxyksa esa vkx yx tkrh gS 
vkSj yk[kksa yksxksa dks ?kj [kkyh djk dj 
dHkh Ldwyksa o dHkh LVsfM;eksa esa “kj.k nh 
tkrh gSA ysfdu blds foijhr dHkh&dHkh 
lfnZ;ksa esa bruh cQZ fxjrh gS fd yksxksa 
dk thou vLr&O;Lr gks tkrk gS] gtkjksa 
foeku rks mM+ gh ugha ikrsA

vkt fo'o esa ihus ds ikuh dh fLFkfr 
Hkh’k.k gksrh tk jgh gSA fdrus 'kgjksa esa 
ikuh dk vHkko o izkd`frd L=ksrksa dk 
lw[k tkuk vke ckr gSA nf{k.kh vÝhdk 
o Hkkjr ds fdrus gh 'kgjksa esa ikuh dh 
deh gSA Hkkjr fo'o ds mu 17 ns'kksa esa 
'kkfey gS tks cgqr xaHkhj ty ladV dk 
lkeuk dj jgs gSa vkSj vk'kadk gS fd os 
ikuh [kRe gksus dh fLFkfr;ksa ds djhc gSaA 
oSf'od i;kZoj.kh; ç.kkfy;ksa ij çnw"k.k 
ds dkj.k iM+us okys nq"çHkkoksa 
ds dkj.k laØe.k dh fLFkfr 
mRiUu gks x;h gS ftlds vkxs 
pydj vkSj Hkh Hk;kog gks tkus 
ds [krjs vklUu gSaA ufn;ksa] 
>hyksa rFkk vU; ty lzksrksa dks 
de djds rFkk mUgsa çnwf"kr 
djds ge mu ç.kkfy;ksa dks 
u"V dj jgs gSa ftuls gesa ehBk 
ikuh çkIr gksrk gSA ty dh 

vfuok;Zrk vkSj vifjgk;Zrk euq"; lesr 
l`f"V ds gj tho ds fy, gSA ikuh ij gh 
gekjk vfLrRo gS] vr% ;g leL;k lEiw.kZ 
fo'o dh gS] ,slh gekjh ekU;rk gSA

vki ?kj ds ckgj dne j[ksaxs vkSj 
eglwl djsaxs fd gok fdl dnj çnwf"kr 
gks pqdh gSA èkq,¡ ds cknyksa dks clksa] 
LdwVjksa] dkjksa] dkj[kkuksa dh fpefu;ksa ls 
fudyrk gqvk ns[k lgSaA dkjksa dh xfr 
jksM ij fdl dnj çnw"k.k dks c<+k jgh 
gSA fnYyh o mÙkj Hkkjr ds vusd {ks=ksa 
esa fdruk ?kuk dksgjk gks tkrk gSA ok;q 
çnw"k.k ds dkj.k ekuo LokLF; [kjkc 
gksrk pyk tk jgk gSA blds dkj.k vk¡[kksa 
esa tyu] Nkrh esa tdM+u] [kk¡lh vkSj 
xys ds jksx dk c<+uk ,d vke ckr gSA 
vLFkek ¼QsQM+ksa ds jksx½ vpkud lsgr 
[kjkc gksus dh otg gSa ok;q dk çnfw"kr 
gksukA ,d vkdyu ds vuqlkj vkt ok;q 
çnw"k.k ds dkj.k ge lcdh vk;q ikap o’kZ 
de gks xbZ gSA

'kgjhdj.k] vkS|ksxhdj.k ,oa 
tula[;k o`f) ds dkj.k buds vuqi;ksxh 
inkFkksaZ us e`nk dks çnwf"kr dj fn;k gSA 
buds dkj.k e`nk dh mitkÅ 'kfDr de 
gksrh tk jgh gS rFkk mlesa jgus okys 
tho&tarqvksa ij bldk çfrdwy çHkko iM+ 
jgk gSA fofHkUu çdkj ds moZjd ,oa 
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dhVuk'kd nokb;ka e`nk dks çnwf"kr dj 
jgs gSaA Hkwfe çnw"k.k fnuksa&fnu Hk;adj :i 
èkkj.k djrk tk jgk gSA ;fn le; ij 
Hkwfe çnw"k.k ij jksd ugha yxkbZ xbZ rks 
;g fodjky :i èkkj.k dj ysxk vkSj fQj 
blls NqVdkjk ikuk vlaHko gks tk,xkA 
iatkc esa vR;kfèkd isLVhlkbM o dSfedy 
[kknksa ds mi;ksx ls xEHkhj o vlkè; jksx 
iSnk gks jgs gSaA

blds fy;s dkSu ftEesnkj gS\ vkxs 
D;k gksxk\ ,d fnu Hkwfe ls is;ty 
lekIr gks tk;saxs\ Hkwfe ls gfj;kyh [kRe 
gks tk,xh\ ok;q çnwf"kr gks tk;sxh ftlls 
lk¡l ysus esa dfBukbZ gksxhA Hkwfe D;ksa 
çnwf"kr gks jgh gS\ D;ksa iSnk gksrk gS 
Ik;kZoj.k vlarqyu\ oSKkfud bldks dg 
nsrs gSa ekSle esa cnyko (Climate 
change) bldk dkj.k gSA vkt dk 
rFkkdfFkr fodkl o gekjh vis{kk ls 
vfèkd èku dekus dh ykylk us blesa 
vge Hkwfedk fuckgh gSA vkt ge lHkh 
viuk nkf;Ro ugha igpku jgs gSaA lkekU; 
O;fDr ls ysdj i<+k fy[kk O;fDr ;gk¡ 
rd fd O;olk; o m|ksx pykus okys caèkq 
viuk nkf;Ro fuokZg djus esa ekuo gh 
ugha laiw.kZ tho&txr vkSj izÑfr dh 
vuns[kh dj jgs gSaA

ge tks lk¡l ysrs gSa] ikuh ihrs gSa vkSj 
Hkkstu [kkrs gSa] D;k oks mfpr ekin.M o 
xq.koÙkk dk gSA 'kk;n ughaA gesa lkspus ij 
etcwj gksuk iM+sxk fd vkt ok;q dh 
xq.koÙkk dSlh gksuh pkfg;s\ gesa fopkj 
djuk gh gksxk fd ty dk laj{k.k dSls 
djsa o mls çnwf"kr gksus ls dSls cpk ldrs 
gS\ gekjh Hkwfe tks gesa thou nsrh gSA 
gekjh {kqèkk 'kkar djrh gSA mldk lja{k.k 
dSls djas\ 

ljdkj us ok;q] ty o Hkwfe çnw"k.k 
dks U;wure djus ds fy;s cgqr ls dkuwu 
cuk;s gSaA dkuwu gksrs gq, Hkh çnw"k.k D;ksa 
gS\ ljdkj dks viuh e'khujh dks lfØ; 

djuk gksxkA iznw’k.k QSykus okys la;a=ksa 
dks can djkuk o mu ij dM+h dk;Zokgh 
djuk bR;kfnA blds lkFk lkekU; turk 
dks Hkh viuk nkf;Ro le>uk gksxk vkSj 
ç—fr dks nwf"kr djus okys lkèkuksa ds çfr 
viuk nkf;Ro le>uk gksxkA vusdksa LFkku 
ij tu&tkxj.k ds dk;ZØe fd;s tk jgs 
gSaA çfr o"kZ lkekftd laLFkk,¡ igy djrh 
gSa vkSj yk[kksa isM+ Hkh yxk, tkrs gaSA bl 
dh xfr o vuqikr c<+kuk gksxk A gesa de 
ls de 10 djksM+ isM+ çfr o"kZ yxkus gksaxsA 
gekjs ;gk¡ vkt çfr O;fDr isM+ yxHkx 
28 gaSA ;g vk¡dM+k gesa 100 djksM+ rd 
tYnh gh igq¡pkuk gksxkA LFkku&LFkku ij 
ok;q dh xq.koÙkk dks tkuus ds fy;s la;a= 
yxkus gksaxsA turk dks tkx#d gksuk gh 
gksxkA ok;q iznw’k.k dh xq.koÙkk 50 ls 
vfèkd uk tkus ik,] ;g ç;Ru lHkh dks 
feydj djuk gksxkA Ldwyksa ds ikBîØe 
esa i;kZoj.k lqj{kk dk ikB i<kuk gh gksxkA 
ufn;ksa dks çnwf"kr gksus ls jksduk gksxkA 
vkt fdrus ç;Ru ds ckn Hkh ek¡ xaxk dks 
lkQ ugha dj ik;sa gSaA Hkwfe dh xq.koÙkk 
cpk;s j[kus ds fy;s dSfedy] moZjd o 
dhVuk'kd nokvksa ds mi;ksx ij fu;a=.k 
djuk gksxkA ikuh ds nq#i;ksx dks jksdus 
ds fy;s lgh Qlyksa dk p;u o fdlkuksa 
dks Hkh lpsr o tkx`r djuk gksxkA

ge i;kZoj.k ds {ks= esa dke djus okys 
lHkh i;kZoj.kfon~ ,oa lfØ; dk;ZdrkZvkas 
dk vfHkuUnu djrs gSa tks bl {ks= esa 
viuk thou lefiZr dj vke tu dks 
tkx:d dj jgs gSa&ve`rk nsoh fc'uksbZ] 
i;kZoj.kfon~ lqUnjyky cgqxq.kk] xksfoUn 
flag jkor] p.Mh çlkn Hkê rFkk Jherh 
xkSjknsoh bR;kfn ds uke çe[k gSA Hkkjrh; 
lekt ç—fr çseh lekt gS tksfd ç—fr 
ds fofHkUu vk;keksa dks Hkxoku dk Lo#i 
ekudj bldh iwtk o~ lja{k.k djrk gSA

gekjh ;g dkUÝsal tu tkxj.k ds 

fy;s o uhfr fuèkkZjdks ls Hkh fuosnu ds 

fy;s gS] fd fdlh Hkh dkj.k ls ok;q] 

ikuh o feêh çnwf"kr uk gksus ik,] bl 

{ks= esa dkjxj mik; fd, tk,aA çnwf"kr 

djus okyksa ds f[kykQ l[r dk;Zokgh ds 

fy, vkxzg Hkh gS] lkFk gh lkekU; tuksa] 

—"kd] m|ksxifr fo'ks"kdj okgu mRiknu 

djus okys o Hkkjh m|ksx vkfn pykus 

okys m|ksxifr caèkqvksa ls vkxzg gS fd 

ljdkj }kjk fuèkkZfjr ekudksa dk dM+kbZ 

ls ikyu djsa o bls viuk uSfrd drZO; 

ekusaA D;ksafd ;g Hkh ns'kHkfDr dk ,d 

Lo#i gSA lHkh lkekU; tu vius okguksa 

dh Bhd ls eSaVhusal djk,a o lM+d ds 

fu;eksa dk ikyu djsa] ysu esa pyas] jsM 

ykbV uk ikj djsa] LihM dk è;ku j[ksa o 

ltx jgsaA blls Hkh çnw"k.k dh leL;k 

de gksxhA blds lkFk ubZ ih<+h dks Hkh 

tkx#d djuk gksxkA fo|ky;ksa o mPp 

fo|ky;ksa esa i;kZoj.k fo’k; dks vfuok;Zrk 

iznku dh tk,A 

i;kZoj.k dh lqj{kk vkt dh cM+h 

leL;k gSA bls lqy>kuk ge lcdh 

ftEesnkjh gSA gesa bls çkFkfedrk çnku 

djuh pkfg, rFkk i;kZoj.k dh lqj{kk esa 

lg;ksx nsuk pkfg,A

•••
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Environmental pollution  is not 
a new fact, although it remains 

the world’s greatest problem facing 
by humanity, causes of morbidity 
and mortality.  Environmental 
pollution is unnecessary discarding 
of mass or energy into mother 
earth’s natural resources just like 
air, water and soil. It damages 
the atmosphere and its ecological 
health to negatively impact the 
living beings and their life in terms 
of quantitatively and qualitatively.

The rising trends in population 
growth and the consequent effects 
on air quality are evident in the 
Indian scenario. As per WHO 
estimates, 10 out of the 20 most 
populated cities across the world 
are in India. The most of Indian 
cities exceeded the WHO threshold 
by an alarming 500%. The various 
sources of air pollution are 
classified into seven major sectors, 
which include transportation, 
industries, agriculture, power, 
waste treatment, biomass burning, 
residential, construction, and 
demolition waste.

India is expected to  pay the 
highest price for the impacts of 
the climate crisis because of global 
industrialisation and its devil 

effects. Other than extreme weather 
events such as flash floods and 
widespread wildfires, the country 
often experiences long heat waves 
and droughts that dry up its natural 
water sources and compromise 
crops. The agriculture sector, which 
employs over 60% of the population 
is often hit hard by these erratic 
droughts, impacting food stability. 
India is already among the world’s 
most water-stressed countries. The 
water policy of the country is very 
much ‘irrigation-centric’ and more 
than 85% of India’s fresh water is 
used in agriculture. This has led to 
the crisis in many states, including 
Punjab, Haryana, and western Uttar 
Pradesh. The indiscriminate use of 
water for irrigation, coupled with 
the absence of conservation efforts 
put India in a water crisis country. 

Quality of human health is often 
linked with soil quality but soil is 
the dumping ground of most of 
the waste products from domestic, 
human, animal, industrial and 
agricultural. The problem of soil 
pollution is compounded by the 
use of agrochemicals, such as 
pesticides, fungicides, bactericides, 
insecticides, biocides, fertilizers and 
also the soil is polluted by deadly 
pathogenic organisms. In spite of 
great difficulty in its remediation in 
comparison with polluted air and 
water, soil pollution as a threat to 
human life is by and large ignored 
at national level in India due to lack 
of comprehensive information on 
the subject. 

All the components of 
environmental pollutions are 
in alarming range in India 
with comparison to rest of the 

word although in our ancient 
Vedic civilisation, Nature is a 
manifestation of the Divine. 
As per the Vedic civilisation, 
the constituents of Nature are 
Air (Vayue), Fire (Agni) Water 
(Jala), Soil (Prathvi) and Universe 
(Akash) and are called as Panch 
Mahabhutas or elements. 
The  Shruti  (Vedas, Upanishads) 
and  Smruti  (Ramayana, 
Mahabharata) tell us that  the 
animals and plants are sacred 
just like humans, our fellow 
creatures, including plants 
have consciousness, therefore 
all aspects of Nature are to be 
respected. This understanding, 
care and acceptance towards the 
environment is common to all Indic 
religious and spiritual systems 
such as Hinduism, Buddhism and 
Jainism. Hinduism is inherently 
an ecological religion because it 
always had a deep understanding 
of ecology and the relationship 
between man and Nature.

The Vedic hymns are filled 
with many simple and universal 
messages, such as:
“One should not destroy the trees.”

– Rig Veda Samhita VI-48-17

From the Desk of Organising Secretary...

Dr. Arvind Gupta, 

Professor, J C Bose University of 
Science and Technology, Faridabad
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ekdkdEchjeqn~ògksouLifre'kLrhÆofguhu'k%A

eksrlwjksvg,okpuxzhokvknèkrsos%AA

Uproot not, Pūan, the forest 
lord with its progeny of crows; 
utterly destroy those who are 
my revilers; let not the adversary 
ensnare me, as (fowlers) set snares 
for birds.”

Similarly 
1.	 Plants are mothers and 

Goddesses. (Rig Veda Samhita 
X-97-4)

2.	 Trees are homes and residence. 
(Rig Veda Samhita X-97-5)

3.	 Sacred grass has to be protected 
from Human Abuse. (Rig Veda 
Samhita VII-75-8)

4.	 Plants and waters are treasures 
for generations. (Rig Veda 
Samhita VII-70-4)

5.	 We solicit all supporting Earth 
on which trees, lords of forests, 
stand reliable. (Atharva Veda 
12:1:27)
Even today, India is blessed 

with a rich biodiversity, because of 
the spiritual connectedness that 
Indians have with Nature. Mostly 
historic Hindu temple is associated 
with a tree and every tree is 
associated with a deity and also a 
motivational story.  Today, 
the  sthalavriksham  is considered 
the single genetic resource for the 
conservation of species diversity. 
Unlike the west, where trees are 
merely natural objects, India is 
filled with magnificent sacred trees: 
Peepal, Neem, Bel, Banyan, Asoka, 
Amla, Arjuna. Most deities have 
their favourite tree such as, for 
Shiva, his favourites are Rudraksh 
and Bel, for Vishnu it is Peepal and 
Tulsi and alsono ritual is complete 

without the leaf of a Bilva, or Neem 
or Tulsi. The use of these leaves 
reminds us of our connection with 
the Earth and the unity of Man and 
Nature.

There is also Vrikshayurveda–
an ancient Sanskrit text on the 
science of plants and trees. Written 
by  Acharya Surapala, around the 
10th century, this is a complete 
manuscript for the management of 
plants and trees. Ancient Indian 
knew and understood the role of 
ecology, trees and forest in making 
life on this earth possible. Animals 
are also vahanas or vehicles of the 
Gods and Goddesses and are 
equally worshipped as their riders. 
According to the Atharva Veda, the 
earth was created for the enjoyment 
of not only human beings, but also 
birds, animals and all other 
creatures. This reverence of animals 
and protection of forest allowed 
India to be a land of great faunal 
and floral diversity.

Today’s environmental crisis 
demands a sincere response. 
The world is grappling to find 

solutions to multiple crises of the 
environment. Global conventions 
on biodiversity and climate 
change are signed by more than 
190 countries, earth summits 
keeps taking place, activism by 
international environmental NGOs 
is at its peak. But, it is very difficult 
that the ecology would be saved 
by this Western approach, which 
is characterized by activism and 
relies solely on present science and 
the scientific community thoughts 
only. For ecology to be truly saved 
and revived, we have to return to 
the meanings and practices that 
infuse sacredness and worship 
towards Nature as in ancient 
Indian traditions, re-awaken our 
relationship with Nature and not 
in view religion and ecology as 
separate. For Bhartiya point of 
view, the environment is not only 
protected because of the selfish 
urgency to save biodiversity and 
hence to save human future, but it 
is a righteous duty that all humans 
are obliged to perform.

•••
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nqfu;k dh lHkh ioZr J`a[kykvksa esa 
fgeky; lcls ;qok gS vkSj blds ihNs
blds fuekZ.k dh vofèk gSA nqfu;k esa 

vU; ioZr J`a[kyk,a Tokykeqf[k;ksa dh nsu 
jghaA buesa vYikbu vkSj ,aMªsl fo'ks"k rkSj 
ij 'kkfey gSa] ysfdu fgeky; dk tUe 
leqæ ds xHkZ ls nks cM+h IysV~l ds Vdjkus 
ds dkj.k gqvkA ;g ek= 50 djksM+ o"kZ 
iqjkuk gS vkSj vHkh Hkh ikap feyhehVj 
çfro"kZ dh nj ls c<+ jgk gSA

;qok gksus ds ckotwn nqfu;k dh 10 
çeq[k pksfV;ksa dh fxurh esa fgeky; 
loksZPp gS tgka ekmaV ,ojsLV Hkh fLFkr gSA 
fgeky; dk viuk LFkku blfy, Hkh vn~Hkqr 
gS D;ksafd nqfu;k dh iwjh ikfjfLFkfrdh 
dk fu;a=.k djus okys vaVkdZfVdk vkSj 
vkdZfVd èkzqoksa dh rtZ esa fgeky; dks 
rhljs èkqoz ds :i esa tkuk tkrk gSA bldks 
,slh laKk nsus ds ihNs bldk ,f'k;k dk 
okVj Vkoj gksus ds vykok] nks vjc yksxksa 
ls bldk lhèkk tqM+ko gSA ;g ,f'k;k ds 
,d cgqr cM+s Hkwra= dh ikfjfLFkfrdh dks 
fu;af=r djrk gSA

thou dk vkèkkj LraHk

bldks fganw dq'k fgeky; Hkh dgk tkrk 

gSA dq'k dk eryc gS tgka ls [kqf'k;ka 

pyrh gSaA vius ns'k esa 

gok] feêh] taxy] ikuh 

ds lkjs loky dgha u 

dgha fgeky; ls gh 

tqM+s gSaA 'kq#vkr esa 

tc fgeky; vius dks 

lkèk jgk Fkk rks dSyk'k 

ekuljksoj ls iwoZ dh 

rjQ czãiq= us vkSj 

if'pe dh rjQ flaèkq us 

ufn;ksa ds tky cukdj 

fgeky; dks lhapkA ;g Hkh Li"V gS fd 

;g ufn;ka gh Fkha] tgka ls lH;rk,a vkSj 

laL—fr iuihA

fgeky; ds vkfFkZd midkj ns'k 
ds T;knkrj jkT;ksa esa fn[kkbZ nsrs gSaA 
mÙkj çns'k] if'pe caxky] fcgkj] iatkc] 
gfj;k.kk] fnYyh tSls jkT;ksa dh [ksrh&ckM+h 
dh thoujs[kk fgeky; dh ufn;ka gSaA 
fgeky; ek= vkfFkZdh vkSj ikfjfLFkfrdh 
dk gh dsaæ ugha] cfYd lkèkq&larksa us 
bldks vè;kRe dk dsaæ Hkh ekukA riLoh 

Hkwfe fgeky; ns'k dks vè;kRe ds çfr 
Hkh vkdf"kZr djrk jgkA 'kkafr dk çrhd 
fgeky; gh osn vj.; laL—fr dk tud 
Hkh jgk gSA

varfj{k ls vkbZ gS [krjukd [kcj

,d gkfy;k [kcj cgqr Hk;Hkhr djus 
okyh gS fd nqfu;k ds os {ks= tks viuh 
'khr ço`fÙk ds fy, tkus tkrs Fks] os Hkh 
c<+rh xehZ ls =kfg&=kfg dj jgs gSaA 
[kklrkSj ls ;wjksi c<+rs rkiØe ls O;fFkr 
gSA iqrZxky esa 47 fMxzh lsaVhxzsM vkSj iwjs 
;wjksi esa vkSlru 41 fMxzh lsaVhxzsM rkiØe 
nq[kn ?kVukvksa dks tUe ns jgk gSA blds 

dkj.k ;gka dbZ yksx thou [kks pqds gSaA 
lkFk gh vkx dh c<+rh ?kVuk,a ftl rjg 
ls Ýkal o Lisu ds ouksa dks yhy jgh gSa] 
oks Hkh rkiØe c<+us dk nwljk ifj.kke 
gSA

uklk dh ,d jiV Hkh blh vksj è;ku 
vkdf"kZr djrh gS fd ;wjksi] vÝhdk o 
if'pe ,f'k;k] ¼tks varfj{k ls 'khr ladsr 
nsrs fn[krs Fks½ ogka dk rkiØe lHkh lhekvksa 
dks rksM+ pqdk gSA bl vçR;kf'kr rkiØe 
o`f) us dbZ ladV [kMs+ dj fn, gSaA vkus 

bl fgeky; ls dksbZ xaxk fudyuh pkfg,

Mk- vfuy çdk'k tks'kh
ç[;kr i;kZoj.kfon~ ,oa 
in~e foHkw"k.k ls lEekfur

ufn;ka lw[k jgh gSa ogha fi?kyrs 

fge[kaM bls detksj cuk jgs gSaA
Hkkjr ds eqdqV ds :i esa lq'kksfHkr 
fgeky; ns'k dk lhek çgjh rks jgk 
gh gS] bldh vykSfddrk us Hkh bls 
nqfu;k esa vyx LFkku fn;k gSA ;g 
gekjh ykijokgh dk urhtk gS fd vc 
bldks lhapus okyh ufn;ka lw[k jgh 
gSa] ogha fi?kyrs fge[kaM bls detksj 
cuk jgs gSaA njvly geus fgeky; 
dks le>us esa igkM+ tSlh pwd dh gS 
vkSj ;g gekjh uhfr;ksa esa Hkh Li"V 
fn[kkbZ nsrh gSA
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okys le; esa ;g rkiØe taxyksa dks yhy 
ysxk vkSj ufn;ksa dks lq[kk nsxkA

rks Mksy tk,xk tuthou

njvly] fgeky; ls ek= tuthou gh 
ugha tqM+k] cfYd ns'k dh vfLerk Hkh 
tqM+h gSA fgeky; dh efgek dqN bl 
rjg Hkh gS fd ;g ek= LFkkuh; yksxksa 
dh vko';drkvksa dh gh HkjikbZ ugha 
djrk cfYd ns'k dk ,d cM+k HkwHkkx blh 
dh —ik ls iuik gSA eksVs :i esa ns'k 
ds lkr eSnkuh jkT;ksa dh [ksrh&ckM+h] 
ç—fr&i;kZoj.k fgeky; dh nsu gSA buesa 
ns'k dh jktèkkuh ls ysdj mÙkj çns'k] 
fcgkj] caxky tSls jkT; vkrs gSaA

fgeky; dh xaxk] ;equk] czãiq=] 
lryqt] >sye tSlh ufn;ksa us bl ns'k 
dk Hkwxksy r; fd;k] lkFk esa og laiUurk 
dk vkèkkj Hkh cuh gSaA bruk gh ugha] 
fgeky; esa gksus okyh dksbZ Hkh gypy 
nqfu;k ds 18 ns'kksa vkSj nks vjc yksxksa dks 
lhèkk çHkkfor djrh gSA

fiNys dqN le; ls fgeky; esa 
;wjksi dh rjg gh i;kZoj.kh; NsM+NkM+ 
ds nq"ifj.kke fn[kus 'kq: gks pqds gSaA 
;gka fujarj gksus okyh vkink,a bldk 
lcls cM+k çek.k gSaA varjjk"Vªh; Lrj ij 
vkbZihlhlh dh fjiksVZ Hkh crkrh gS fd 
vkus okys le; esa nqfu;k esa ghV osCl 
baMsDl ds c<+us ds dkj.k lcls cM+k vkSj 
çfrdwy çHkko fgeky; ij gh iM+sxkA

bu ifj.kkeksa dh ,d otg ;g Hkh gS 
fd fgeky; ds gkykr fc[kjrs pys tk 
jgs gSaA ;g gekjs fy, ,d cM+h pqukSrh 
gSA blls ,d rjQ tgka tuthou ladV 
esa iM+sxk] ogha nwljh rjQ fgeky; ds 
lalkèkuksa ij cM+h pksV igqapsxhA ;g Hkh 
Li"V gS fd ns'k dh cM+h fgeufn;ka xaxk] 
;equk] czãiq=] lryqt] >sye tks iwjs 
fgeky; dks rj djrh gSa] os lc dgha u 
dgha ladV ls f?kj tk,axh D;ksafd mudk 

vkèkkj fge[kaMksa ds gkykr ij fuHkZj gS tks 
vc rsth ls fi?ky jgs gSaA varjjk"Vªh; 
Lrj ij fd, x, 'kksèk us ;g [kqyklk 
fd;k gS fd o"kZ 2000 ds ckn bu fge[kaMksa 
dh fi?kyus dh nj nksxq.kh gks pqdh gSA

nksrjQk uqdlku ls dkai jgk 

fgeky;

c<+rh xehZ ds dkj.k fgeky; ds fge[kaM 
vc >hyksa esa ifjofrZr gks jgs gSa] ogha 
nwljh rjQ ,d vè;;u ds vuqlkj] bu 
fi?kyrs fge[kaMksa ds dkj.k ehFksu xSl dk 
mRltZu Hkh gks jgk gSA eryc ,d lkFk 
nks rjg dh ikfjfLFkfrdh ekj ge lc ij 
iM+us okyh gSA

fge[kaMksa ds fi?kyus ls tgka ge ikuh 
dk fQDl fMikWftV [kks nsaxs] ogha leqæ 
ds O;ogkj cny tk,axs vkSj mlls tqM+s 
NksVs&eksVs 'kgj Hkfo"; esa Mwc tk,axsA 
nwljh rjQ dkcZu MkbvkDlkbM ls pkj 
xquk ?kkrd ehFksu tSlh xSl ls ok;q esa 
c<+rs ?kuRo ds dkj.k rkiØe esa o`f) 
fuf'pr gSA

bl ifjorZu ds ihNs cM+k dkj.k 
Xykscy okfeaZx jgk gSA ;g Hkh Li"V gS fd 
nqfu;k esa c<+rh riu ds dkj.k DykbesV 
psat tSls cM+s nq"ifj.kke lkeus vk, gSaA 
bl cnyko dk igyk vlj fgeky; esa 
gh >ydrk gSA ;gh dkj.k gS fd yxkrkj 
dqN le; ls fgeky; dbZ rjg dh 
eqlhcrksa ls f?kjk gSA xfeZ;ksa esa tgka blds 
ouksa dks vkx yhyrh gS] ogha ekulwu esa 
vfro`f"V ;gka thou dks fNUu&fHkUu dj 
nsrh gSA gj o"kZ dh ;s ?kVuk,a fgeky; ds 
fodkl dks ihNs èkdsy nsrh gSaA

fof'k"V igy ls cpsxh fojklr

,sls esa fgeky; ds çfr ,d ubZ uhfr dh 
igy gksuh pkfg,A ek= jkT;ksa esa fgeky; 
dks ckaVdj ge vkt rd dksbZ laj{k.k Hkh 
ugha dj ldsA lp rks ;g gS fd fiNys 

100 lky esa fgeky; esa gksus okys cnyko 
gekjs laKku esa gh ugha gSa vkSj u gh 
mldk dksbZ ys[kk&tks[kk gekjs ikl gSA

vxj ,slk dksbZ vè;;u gksrk 
rks 'kk;n ge lrdZ gks ikrs vkSj vkus 
okyh leL;k ls fgeky; dh lqj{kk ij 
O;kogkfjd dne mBkrsA fgeky; dks 
jkT; dk ntkZ fn;k tkuk ek= bldk 
lekèkku ugha] cfYd fgeky; dh uhfr;ka 
vkSj <kapk dqN vyx gksus dh vko';drk 
gSA bldh ikfjfLFkfrdh dks le>rs gq, 
;gka ds fodkl ds <kaps ds çfr xaHkhjrk 
fn[kkuk lcls cM+h vko';drk gSA bu 
lcds ckotwn fgeky; gekjs lkFk gS vkSj 
fdlh u fdlh :i esa vuojr lsok esa 
tqVk gSA

vHkh Hkh fgeky; ns'k&nqfu;k dh 
lsok esa ml fuEu Lrj ij ugha igqapk ftls 
ge nwj ugha dj ldrs gksa] ysfdu ;g 
Hkh vLohdkj ugha dj ldrs fd fgeky; 
vkt oSlk fLFkj ugha gS] tSlk vius tUe 
ds le; esa FkkA ;g lkjs ns'k dh fojklr 
gSA blfy, egRoiw.kZ gks tkrk gS fd 
jk"Vªh; Lrj ij fgeky; ds fy, vyx 
ls lksp iuisA rc 'kk;n ge fgeky; 
ds çfr mu uhfr;ksa dks LFkku ns ik,axs] 
ftuls laj{k.k tqM+k gSA

blds fy, ge fgeky; ds lkekftd] 
jktuhfrd] vkfFkZd –f"Vdks.k ij fparu 
djrs gq, fgeky; ds laj{k.k ds çfr 
fpark djsaA blh lksp ds pyrs o bl 
ds egRo vkSj laj{k.k ij ppkZ ds fy, 
fgeky; fnol dh dYiuk dh xbZ FkhA 
rcls yxkrkj gj o"kZ fgeky; dks ysdj 
fparu dh ;g J`a[kyk ns'kHkj dks lans'k 
nsus dk ,d ,slk ç;Ru jgk gS ftlesa 
lcdh Hkkxhnkjh vko';d gSA fgeky; dks 
ueu djus dk eryc çHkq o ç—fr ds 
çfr vknj çdV djus tSlk gh gksxk!

•••
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fdlh Hkh ns”k dh izxfr ;k voufr 
eas ogka dh ty lEink dk dkQh 

egRo gksrk gSA ty dh miyfCèk ;k 
izHkko ds dkj.k gh cgqr lh lH;rk;sa ,oa 
laLÑfr;ka curh vkSj fcxMrh gSA blfy, 
gekjs ns”k dh lkaLÑfrd psruk esa ty dk 
dkQh Å¡pk LFkku jgk gSA o’kkZ dk ty 
dks mlh LFkku ij jksd ysrs FksA gekjs 
iwoZt tkurs Fks fd rkykcksa ls taxy o 
tehu dk iks’k.k gksrk gSA Hkwfe ds dVko 
,oa ufn;ksa ds ry esa feVVh ds teko 
dks jksdus esa Hkh rkykc ennxkj gksrs gSaA 
ty ds izfr ,d fo”ks’k izdkj dh psruk 
vkSj mi;ksx djus dh le> mudh FkhA 
bl psruk ds dkj.k gh xk¡o ds laxBu 
dh lw>&cw> ls xkao ds lkjs ikuh dks 
fofèkor mi;ksx eas yuss ds fy, rkykc 
cuk;s tkrs FksA bu rkykckas ls vdky 
ds le; Hkh ikuh fey tkrk FkkA budh 
ns[k&Hkky] j[k&j[kko] ejEer vkfn ds 
dkekas ls xkao ds laxBu dks etcwr cukus 
esa enn feyrh FkhA

xkaokbZ nLrwj

tSlk fd xkaokas dh O;oLFkk ls lacafèkr vU; 
ckrkas eas gksrk Fkk] mlh rjg rkykc ds 
fuekZ.k o j[k&j[kko ds fy, Hkh xkaooklh 
viuh xzke lHkk esa loZlEefr ls dqN 
dkuwu cukrs FksA ;s dkuwu ^xaokbZ nLrwj* 

ty ladV dk ijEijkxr lek/kku

dgykrs FksA ;s nLrwj ̂ xkaokbZ cgh* esa fy[ks 
tkrs Fks] ;k ekSf[kd ijEijk ds tfj;s ih<+h 
nj ih<+h pys tkrs FksA xkao esa vkus okys 
ckgjh O;fDr dks Hkh bu xkaokbZ nLrwj dk 
ikyu djuk iM+rk FkkA ;s xakokbZ nLrwj 
pwafd lkekU; cqf) ds vuqlkj dk;e gksrs 
FksA blfy, djhc&djhc gj xkao esa ,d 
ls gh gksrs FksA vr% lkeU; rkSj ls rks 
yksx blls ifjfpr gh gksrs Fks] ugha rks Hkh 
ckgj ls vkus okyk O;fDr lgt gh mUgas 
le> ysrk FkkA

vyoj ftys ds bl {ks= esa rkykc 
lacaèkh dqN iqjkus xaokbZ nLrwjksa ls Kku 
gqvk gS fd rkykc dh ^vkxksj* esa dksbZ 
twrk ysdj izos”k ugha djrk FkkA “kkSpkfn 
ds gkFk vyx ls ikuh ysdj vkxksj ds 
ckgj èkks;s tkrs FksA vkxksj esa fdlh xkao 
lHkk dh vuqefr ds fcuk feêh [kksnuk euk 
gksrk FkkA vkxksj ls ugha cfYd rkykc ds 
ty xzg.k {ks= (Catchmeant Area) rd 
esa “kkSpkfn ds fy, tkuk euk FkkA fdlh 
izdkj xanxh QSykus okys dks rkykc dh 
lQkbZ djds izk;f”pr djus dk lq>ko 
fn;k tkrk FkkA izk;f”pr ds fy, rkykc 
dh iky ij isM+ yxkus rFkk cM+k rd 

mldh ns[k&Hkky djus dh ijEijk FkhA 
rkykc ds ty&xzg.k {ks= ls Hkwfe dVdj 
ugha vk;s vkSj rkykc es a tek ugha gks] 
bldh O;oLFkk rkykc cukrs le; gh 
dj nh tkrh Fkh] ftlls yEcs le; rd 
rkykc mFkys ugha gks ikrs FksA tc rkykc 
dh ejEer djus dh vko”;drk gksrh Fkh] 
rks iwjk xkao fey&cSBdj] r; djds ;g 
dke djrk FkkA rkykc ls fudyus okyh 
feV~Vh [ksrksa esa Mkyus ;k dqEgkjksa ds dke 
esa vkrh FkhA

rkykc dks xkao dh lkoZtfud lEifr 
ekuk tkrk FkkA xkao ds yksx tc fdlh 
nwljs xkao dks tkrs Fks] rks lcls igys 
rkykc dks vius xkao dh lEifr esa fxuk;k 
tkrk FkkA ftl xkao dk tSlk rkykc gksrk 
Fkk] oSlk gh ml xkao dks ekuk tkrk FkkA 
xkao dk rkykc vPNk gS] rks ml xkao dks 
le`)] laxfBr] “kfDr”kkyh ekuk tkrk FkA 
xkao ds egRoiw.kZ fu.kZ; fy, tkrs FksA

rFkk&dfFkr f'kf{kr yksxksa dh le>

;g ijEijk 1890 rd rks cjkcj pyhA 
blds ckn vaxzstksa dk è;ku gekjs xkaokbZ 
laxBuksa] LoSfPNd laLFkkvksa rFkk yksxksa 

tyiq#’k jktsUnz flag
v/;{k] r#.k Hkkjr la?k
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ds vfHkØe dks [kRe djus dh rjQ 
x;kA mUgksaus iwjh lfØ;rk ls bu lc 
lgt pyus okyh xkaokbZ O;oLFkkvkas dks 
[kRe djus dh ;kstuk fofHkUu izdkj ls 
cukbZ&dgha ugjh flapkbZ ;kstuk rks dgh 
cM+s ckaèk vkfn ds LoIu fn[kkdj] rks dgha 
gekjh mPp lkaLÑfrd èkjksgj] rkykc ds 
ty dh fuank djds vkSj dgha gekjs ns”k 
dh f”k{kki)fr dks iznwf’kr djds gekjsa gh 
ns”koklh rFkk&dfFkr f”kf{kr dgs tkus okys 
yksxksa }kjk gekjh laLÑfr dh cqjkbZ djkds] 
u’V djkus ds iz;klksa ds ckn Hkh le`) 
rkykcksa dh lEiUu ijEijk pkyw jghA bu 
rkykcksa ls flapkbZ Hkh gksrh FkhA bl rjg 
rkykc xkao dh fodsfUnzr vFkZO;oLFkk dk 
gekjs ;s rkykc thrs&tkxrs mnkgj.k FksA 
jktLFkku ds ftu {ks=kas es dsoy nks&pkj 
lsUVhehVj o’kkZ gksrh Fkh] muesa Hkh bu 
rkykcksa ds lgkjs yksx o Ik”kq thfor jgrs 
FksA tksèkiqj] ckM+esj] tSlyesj ds egk 
e:LFky {ks= de o’kkZ ds ckotwn vkt 
dh vis{kk T;knk fodflr FksA ikuh de 
gksrs gq, Hkh bl {ks= dh iqjkuh gosfy;ka] 
egy] cM+s&cM+s cktkj] vUrjkZ’Vªh; O;kikj 
dsUnz ;gka dh rkykc O;oLFkk ds dkj.k 
gh lEiUu gq, Fks vkSj mldh mi;ksfxrk 
ds izek.k FksA

1890 rd vaxzsth f”k{kk dk izHkko 
ns”k eas c<+ x;k Fkk vkSj vaxsztks dk ‘kM;a= 
lQy gksus yxk FkkA lcls igys vaxzsth 
f”k{kk dk izHkko gekjs ;gka ds jktkvksa] 
lkeUrksa] tkxhjnkjksa vkfn ij iM+kA tks 
igys vdky ds le; rkykckas ds fuekZ.k 
ij vfèkd è;ku nsrs Fks] ;s vc viuh 
jktèkkuh ds “kgjkas dh pkj nhokjh cukus 
vkfn dkekas dks egRo nsus yxsA buds 
iwoZtkas us tks rkykc cuk;s Fks os fcu] 
ns[k&js[k ds VwVus yxs] vkSj tks ,d ckj 
VwV x;k mldk iqu%fuekZ.k ugha gqvkA 
budks le; us vkSj feV~Vh dh xkn us 

cwj fn;kA bl izdkj iqjkus rkykc [kRe 
gksrs x;sA

gekjs ns”k esa ;g dgkor izpfyr gS 
fd ^^tSlk jktk] oSlh iztk**A ;g dgkor 
pfjrkFkZ gqbZ vkSj xzkeokfl;ksa esa Hkh rkykcksa 
ds izfr mnklhurk c<+rh xb± blh izdkj 
xkaoksa ds rkykc u’V gq, vkSj vaxzstksa dh 
uhfr xkaoksa eas Hkh viuk jxa fn[kkus yxhA 
xzkelekt ds VwV tkus ds dkj.k rkykckas 
dk fuekZ.k] j[k&j[kko vkSj ejEer can gks 
x;sA xkao ds rkykckas ds lkFk&lkFk xkao 
ds laxBu Hkh fc[kjus yxsA

if”peh lH;rk esa ty o feêh dk 

LFkku

Lora=rk dh yM+kbZ eas dsoy ckiw us viuh 
ckrphr vkSj Hkk’k.kkas eas vo”; gh xkao ds 
rkykc dks izfrf’Br fd;k Fkk] ysfdu vU; 
yksxksa dk bl rjQ dksbZ fo”ks’k è;ku dsfUnzr 
ugha gqvkA vaxzsth f”k{kk vkSj vaxzsft;r esa 
iys gekjs nwljs usrk gekjh lekt O;oLFkk 
dh [kwch dks le> ugha ik;s] cfYd mls 
ghu ekudj mldh fuank djrs jgsA ml 
le; ckiw us p[ksZ ds lkFk&lkFk xkao 
ds rkykc&pkjkxkg ds j[k&j[kko dks 
Hkh jpukRed dk;ZØeksa ls tksM+k gksrk rks 
vPNk gksrk] gkykafd mudks [kqn dks rks 
bu lc ckrksa dk è;ku FkkA vktknh feyus 
ds le; gh ckiw us rRdkyhu izèkkuea=h 
tokgj yky usg: dk è;ku xzke&O;oLFkk 
dks iquthZfor djus dh vksj fnyk;k Fkk] 
ysfdu usg: if”peh lH;rk ls izHkkfor 
FksA mudh izkFkfedrk Hkk[kM+k tSls ckaèk 
cukus dh Fkh ns”kh&fons”kh] fufgr&LokFkhZ 
rRoksa us bldk [kwc Qk;nk mBk;kA bu 
cM+h&cM+h flapkbZ ;kstukvksa ls rkykcksa ij 
lcls vfèkd izgkj gqvkA

cMs ckaèk cukus ij Hkkjr ljdkj 
2018 rd vjcksa&djksM+ksa #Ik;s [kpZ dj 
pqdh gSA bu ;kstukvksa ls nks djksM+ gSDVj 

tehu flafpr gksus dk ljdkjh nkok FkkA 
okLro eas fdruh tehu dh flapkbZ ;s 
;kstuk;as dj jgh gSA ;g dgk ugha tk 
ldrk] D;ksafd ftl izdkj buds vkadM+s 
bDV~Bs fd;s tkrs gSa] mlds dkj.k lkjh 
ckr “kadkLin gSA bl vlsZ eas 246 cM+h 
;kstuk;as “kq: dh xbZ Fkh] mueas flQZ 
65 ;kstuk;as vHkh rd iwjh gqbZ gSA bu 
cM+h ;kstukvkas eas vc tks ?kkVs dh èkkjk 
cg jgh gS og pkSadkus okyh gSA ,d o’kZ 
eas gtkjkas djksM+ dk ?kkVk dgka ls] dSls 
iwjk gksxk\ ;g ckr fuf”pr gh tkx:d 
O;fDr dks fpfUrr djrh jgrh gSA yfs du 
bu ;kstukvkas ls cM+s&cM+s Bsdsnkjkas dks 
equkQk] bUthfu;jkas dks ?kwl vkSj ukSdjh 
rFkk usrkvksa dks ywV esa fgLlk feyus ds 
lkFk okg&okgh tks gkfly gksrh gS] vkSj 
xkaoksa ds ikuh ls cM+s m|ksxifr;ksa dks 
lLrh fctyh feyrh gSA cM+s ns”kksa dh vkSj 
cM+s dkj[kkuksa dh cM+h e”khusa] lhesUV vkfn 
dh fcØh djuk] ugj cukuk] ftlesa xkao 
dh lM+ds Hkh lhesUV ls cuus yxhA ea=h 
vius m|ksxksa dh lkexzh vius ea=ky; 
ds dkekas ls mi;ksx djrs gSA xjhckas dh 
tehu tk;s&bl rjg lkjk ykHk pan 
cM+s ?kjkuksa dks feyrk gSA ;gh lc gekjs 
uhfr&fuèkkZjdksa dh ^^fodkl** dh ifjHkk’kk 
gSA vkt cl fodkl dk ykyph ukjk gesa 
lquk;k tk jgk gSA ge fodkl esa Qal 
x;s gSaA ;g fodkl foLFkkiu] fo—fr vkSj 
fouk”k gh gksrk gSa rkykcksa ls ;g lc 
ugha gksrk gSA blls “kkafr] lnHkkouk vkSj 
LFkk;h le`)h gksrh gSA

cM+s ckaèkksa ds fuekZ.k dk vlyh 

mís';

cM+s ckaèkksa ls ^^flapkbZ** dk cgkuk rks 
flQZ yksxksa dh vka[kksa esa èkwy >kasdus ds 
fy;s FkA vxj lgh rF; lkeus vkras 
tk;s rks okLro esa cM+s ckaèkksa ds dkj.k 
dqy&feykdj flapkbZ igys dh vis{kk de 



ECO-2022 31

gh gqbZ gS D;ksafd bu ckaèkksa ls ufn;ksa ds 
izokg :d tkus ds dkj.k bu izokgksa ds 
nksuksa vksj dh yk[kksa ,dM+ tehu vkSj 
mleas fLFkr dq,a lw[k x;s gSa rFkk HkwxHkZ 
ty dk Lrj fiNys nl&chl cjlkas eas 
ipkl ls ,d lkS QhV rd uhps pyk 
x;k gSA bu cM+s ckaèkksa dk vlyh mís”; 
rks fdlku dh LokoyEch O;oLFkk dks 
rksM+dj mls dsfUnzr djus vkSj cM+s&cM+s 
?kjkuksa ;k cgqjk’Vªh; dEifu;ksa dks ykHk 
igqapkus dk FkkA xkao&xkao esa flapkbZ dh 
tks ijEijkxr LokoyEch O;oLFkk Fkh mls 
lekIr djds fdlku dk HkkX; bu yksxksa 
ds gkFkksa esa lkSai fn;k x;kA

bu lhèks&lkns ysfdu vljdkjd 
rkykckas dh vc Hkh mis{kk djus dh Hkwy dh 
tk jgh gSA 1950 eas Hkkjr ds dqy flafpr 
{ks= dh 17 izfr”kr flapkbZ rkykcksa ls dh 
tkrh FkhA ;s rkykc flapkbZ ds lkFk&lkFk 
Hkw&xHkZ ds tyLrj dks Hkh cuk;s j[krs Fks] 
bl ckr ds Bksl izek.k miyCèk gSA 1950 
ls igys rks gekjs rkykc gh flapkbZ ds 
izHkkoh lkèku FksA lwnwj Hkwrdky esa rks 8 
izfr”kr ls vfèkd flapkbZ rkykcksa ls gh 
gksrh FkhA rkykcksa esa ik;s x;s f”kyk&ys[k 
blds thrs&tkxrs izek.k gSaA ;s rkykc 
fgUnqLrku ds gj dksus eas ik;s tkrs jgs gaSA 
lcls vfèkd lqeUnzrVh; ftykas eas rFkk 
iwohZ mRrj izns”k] fcgkj vkSj jktLFkku eas 
rkykcksa ls gksus okyh flapkbZ dk {ks=Qy 
1890 rd fujUrj c<+rk jgk FkkA bl 
LokoyEch flapkbZ ;kstuk dks vaxzstksa us 
tkucw>dj [kRe djus dk tks ‘kM+;a= jpk 
Fkk] mls Lora= Hkkjr ds ;kstukdkjksa us 
cjdjkj j[kk gS vkSj orZeku] tufojksèkh] 
xzke&xqykeh dh flapkbZ ;kstuk dks rsth 
ls ykxw fd;k gSA

xr o’kks± ds Hk;adj vdky us ,d 
ckj fQj rkykcksa dh ;kn fnykbZ gSA bl 
ij txg&txg dqN yksxksa us vè;;u 

fd;s gSaA bu vè;;u&drkZvksa esa Jh oku 
vksIiu rFkk lqCckjko dk ekuuk gS fd] 
rkykcksa ls flafpr tehu vflafpr Hkwfe 
dh vis{kk rhu xquh vfèkd mit nsrh gSA 
lw[ks bykdksa esa [kkl rkSj ls rkykc dh 
flapkbZ dkQh ykHknk;d fl) gqbZ gSA blh 
izdkj vc ns”k ds dksus&dksus esa rkykcksa 
ds egRo dks le>us okys vusdksa LoSfPNd 
lewg izdk”k eas vk;s gS tks bl vksj dkQh 
fpfUrr gSa] vkSj dqN u dqN dj jgs gSaA ;s 
jktLFkku] egkjk’Vª o dukZVd esa vc iqu% 
rkykc fuekZ.k dk dk;Z dj jgh gSA

NksVs rkykcksa dk izR;{k vuqHko

dqy feykdj geus xr o’kks± esa NksVs&cM+s 
yxHkx X;kjg gtkj ls Åij rkykc 
tksgM+] NksVs ckaèk jktLFkku esa cuk;sa ;k 
ejEer djk;s gSaA buesa dqy nl djksM+ 
#Ik;k yxk gSa] ysfdu buds ykHk ns[ksa tk;sa 
rks gesa Lo;a dks vk”p;Z gksrk gSA mnkgj.k 
ds fy,] o’kZ 1986 esa xksikyiqjk xkao ds 
flapkbZ ds rFkk ihus ds ikuh okys dq,a 
lw[k x;s FksA xkao ds toku yksx etnwjh 
ds fy, fnYyh rFkk vgenkckn pys x;s 
FksA tehu esa dqN iSnk ugha gks jgk Fkk] 
rHkh bl xkao esa rkykc ds fuekZ.k dk dk;Z 
tkjh fd;k x;k vkSj lu~ 1987 ds twu 
rd xksikyiqjk xkao eas rhu cM+s rkykc 
cuk;sA xkao okys bUgas ckaèk dgrs gS rFkk 
,d NksVk rkykc cudj rS;kj gks pqds FksA 
buds fuekZ.k dk;Z esa nl gtkj #Ik;s dh 
dher dk xsgwa fn;k x;kA tqykbZ 1987 esa 
bl {ks= ds vUnj dqy 13 lsaVhehVj o’kkZ 
gqb± ;g lkjh o’kkZ ,d lkFk gh 48 ?kaVs ds 
vanj gks pqdh FkhA buds ikuh ls tehu 
^^fjpktZ** ;kuh iqu% lty gks xbZ] vkSj 
xkao ds vkl&ikl ds 20 dqvksa esa tyLrj 
Åij vk x;kA csdkj&catM+ tehu ij 
100 ,dM+ [ksrh gksus yxhA

o’kkZ dk ikuh tks rkykcksa esa bDV~Bk 
gqvk Fkk] og vius lkFk taxy o igkfM;ksa 

ls iÙks] xkscj vkfn Hkh cgkdj ys vk;k 
Fkk] tks rkykcksa dh ryh esa cSB x;kA 
cM+s rkykc [ksrksa dh tehu ij cus gq, 
FksA blfy, uoEcj rd igaqprs&igaqprs 
rkykckas dk ikuh rks uhps dh tehu dh 
flapkbZ djus ds dke eas ys fy;k x;k vkSj 
rkykc ds isVs dh tehu eas xsgaw dh Qly 
cks nhA ,d Qly eas dsoy bu rkykckas 
dh tehu ls gh 300 ¼rhu lkS fDaoVy 
vukt iSnk gqvk ftldh dher cktkj 
Hkko ls djhc ikSus yk[k gksrh gSA blds 
vykok rkykc esa iwjs o’kZ ikuh Hkjk jgkA 
bls Ik”kqvksa ds ihus ds ikuh ds fy, cuk;k 
x;k FkkA bl izdkj xkao ds Ik”kqvksa dks 
iwjs o’kZ ihus dk ikuh lgt miyCèk gksrk 
jgkA xkao dk ihus dk ikuh okyk dqvka tks 
lw[k x;k Fkk og vc ikuh Hkjk jgrk gSA 
dqvksa dk ty Lrj vc 90 QhV uhps ls 
mBdj 20 QhV rd igqap x;k gSA

rkykckas ds pkjks rjQ gjh ?kkl mxus 
yxh gSA isM+ gjs&Hkjs gksdj rsth ls c<+us 
yxs gSA rkykckas dk ikuh taxyh Ik”kqvksa 
rFkk if{k;ksa dks viuh rjQ vkdf’kZr 
djrk gS] ftlesa ,d mtM+s gq, xkao dk 
okrkoj.k lqgkouk cu x;k gSA if{k;ksa }
kjk Qly dks uqdlku igaqpkus okys dhMs 
[kk;s tkus rFkk if{k;ksa dh chV ls tehu 
ds ikuh ds mi;ksx dh O;oLFkk fQj ls 
lkeqnkf;d Hkkouk vkSj ijLij lg;ksx 
dk okrkoj.k cu jgk FkkA ihus dk ikuh 
yuss ds fy, igys nwj tkuk iM+rk Fkk] 
ftleas xkao dh efgykvkas dh cgqr lh 
le; “kfDr u’V gksrh FkhA ;g ijs”kkuh 
vc [kRe gqbZ gSA blh rjg gj o’kZ xkao 
ls etnwjh djus yksxkas dks ckgj tkuk 
iM+rk Fkk] ij vc bUgas xkao eas gh dkQh 
dke feyus yxk gSA uheh tSls dbZ xkao 
ftuesa igys etnwjh djus t;iqj tkrs FksA 
vc ;s t;iqj ds “ksBksa dks jkstxkj nsus 
okys cu x;s gSA lsBksa ds Vªd bu xkaoksa 
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dh lfCt;ka “kgjksa esa <ksus dk dke djrs 
gSaA bl izdkj bu rkykcksa ds dkj.k vusd 
ykHk gq, gSaA

;g {ks= igkM+ dh rygVh eas vkSj 
<kyw gksus ds dkj.k rts o’kkZ ds ikuh 
tehu dks dkVdj cgk ys tkrk FkkA 
tehu dk mitkÅiu o’kkZ ds ikuh ds 
lkFk ckgj pyk tkrk Fkk] blfy, tehu 
eas ueh dh deh jgrh Fkh] rFkk Qly dk 
cht gh D;k ?kkl rd ugha mxrh FkhA 
ogka o’kkZ de gksrh gS] vkSj tks gksrh gS] og 
Hkh ,d lkFk vkSj rst gksrh gS] fQj iwjk 
lky lw[kk iM+rk jgrk gSA blfy, bl 
{ks= esa rkykc vR;Ur vko”;d ,oa [kkl 
rkSj ls mi;ksxh gSA rkykcksa ls vc Hkwfe 
dk dVko Hkh :d x;k gSA

blh izdkj fd”kksjh xkao esa ,d 
^^pSdMSe** cuk gS] ftls cM+k rkykc dg 
ldrs gSA ;g Hkh tqykbZ 1987 esa iwjk 
rS;kj gks pqdk FkkA blds fuekZ.k esa dqy 
ykxr ipkl gtkj #Ik;s½ vkbZ] ftlesa 
vkèkh ykxr xzke ds Jenku ls tqVkbZ 
xb± bl rkykc ds Hkjko {ks= esa gh 250 
fDoVy vukt IkSnk gqvkA ;g rkykc ,d 
,slh rst èkkjk dks jksdrk gS] ftlus xr 
o’kks± esa lkS ,dM+ ls vfèkd Hkwfe dks catj 
¼[ksrh ds v;ksX;½ cuk fn;k FkkA tehu 
eas cM+s&cM+s ukys o [kM~Ms gks x;s FksA og 
tehu Lor% gh lery gksus yxh gSA vc 
og [ksrh ;ksX; gks xbZ gSA dgk tk ldrk 
gS fd bl rkykc us iwjh ,d lkS ,dM+ 
tehu [ksrh ds ;ksX; cuk nh gSA dqvksa 
dk tyLrj Åij vk x;k gSA bl rkykc 
esa :dus okyk ikuh tks igys uhps tkrk 
ftl lSdM+ksa ,dM+ Hkwfe dks fcxkM+rk Fkk] 
og fcxkMk Hkh vc :d x;k gSA rkykcksa 
ls ,d yk[k dh ykxr ls ,d gSDV;j 
Hkwfe ij lq{kd [ksrh gks ldrh gSA cM+s 
ckaèk }kjk lEHko ugha gSA ;g [kpZ Hkh 
xjhcksa dks ugha feyrkA cM+h dEifu;ka 

gh bl èku dks Mdkjrh gSaA fdlkuh vkSj 
flapkbZ dk lkjk iSlk fdlkuksa dk ctV 
cM+h dEifu;ka [kkrh gSaA

pEcy dk izR;{k vuqHko

pEcy ds xkaoksa esa tks lkFkh cUnwd ysdj 
fQjrs FksA vc bUgksaus cUnwd NksM+dj 
QkoM+s ls rkykc cukus “kq: fd;s] rks 
buds dke ls djkSyh ftys dh liksVjk 
rglhy ds xkaoksa ds thou esa lq[k le`f) 
“kkafr vk xb± MdSr dgykus okys HkkbZ 
lTtu&fdlku vkSj nsork cu x;sA 
vc budh egs”ojk unh “kq)&lnkuhjk 
cudj cgus yxhA f[ktqjk xkao cgqrksa 
dks nwèk&vukt nsus okyk cuk x;k gSA 
bUgkasus gtkjkas dks vius xkao eas cqykdj 
dqaHk fd;kA csikuh ls ikuhnkj cu x;sA 
vc rd 10853 oxZ fdeh {ks=Qy esa ckjg 
lkS xkaoksa us vius gkFkksa ls X;kjg gtkj 
ls T;knk rkykc cukdj jktLFkku esa 
NksVh&NksVh unh vjojh] ljlk] :ikjsy] 
Hkxk.kh] tgktokyh] lkch] lSjuh] egs”ojk 
o egkjk’Vª esa egkdkyh o vxz.kh ufn;ka 
iquthZfor gks xb± vc Hkwty dk Lrj Åij 
vkdj ufn;ksa dks lnkuhjk cuk jgk gSA 
c<+rs rki vkSj fcxM+rs ekSle ds fetkt 
dks Hkh rkykckas dh ueh gfj;kyh cBkdj 
Bhd djrh gSA okrkoj.k ds dkcZu dks isM+ 
vius iRrksa] ruksa vkSj tM+ksa esa tekdj ysrs 
gSA vr% rkykc tSlk NksVk LFkkuh; dke 
oSf”od leL;k fcxM+rs ekSle ds fetkt 
vkSj èkèkdrs czgkek.M dks lUrqfyr djus 
dk mipkj gSA

vkfFkZd ykHk ds lkFk&lkFk 

vkuUnkuqHkwfr

geus vc rd tks 13800 rkykc cuk;s gS] 
muds vuqHko ij ls ge iwjs vfèkdkj ds 
lkFk dg ldrs gS fd fdlh Hkh rkykc ds 
fuekZ.k esa ftruh jde [kpZ gksrh gS] mldh 
iwfrZ] ;fn lkekU; o’kkZ gks tk;s] rks ,d 

o’kZ eas gks tkrh gSA ge vkadMks dh Hkk’kk 
ugha tkurs] ysfdu bl dke eas yxs Je 
ls vfèkd vkfFkZd ykHk ds lkFk&lkFk xkao 
dh ,drk dk lq[kh vkuUne; okrkoj.k 
rFkk cs&lgkjk Ik”kq&Ikf{k;ksa dks rkykc ij 
fdyksyas djrs ns[kdj eu ckx&ckx gks 
tkrk gSA bl vkuUnkuqHkwfr ds dkj.k vkxs 
ls vkSj gtkjkas ls yk[kksa rkykcksa ds fuekZ.k 
dh “kfDr geesa vk xbZ gSA vesfjdk ds 
lkFkh iSfVªd esdkSyh us gekjs rkykcksa dk 
vè;;u djds fy[kk gSA rkykc esa gtkj 
yhVj ikuh idM+us esa rhu #Ik;s [kpZ gqvk 
gSA cM+s ckaèkksa esa bl ikuh dks idM+dj 
mi;ksxdrkZ rd igqapkus es rhu lkS ls 
vfèkd [kpZ gksrk gSA vr% rkykcksa esa ikuh 
idM+dj mi;ksx djuk gh lcls lLrk 
vkSj LFkkbZ lukru mik; gSA

rkykc O;oLFkk vkt ds vfHktkr oxZ 

dh vka[k esa fdjdjh!

bl HkkSfrd vkSj HkkoukRed ykHk ds 
lkFk&lkFk bl dke us vkt dh “kks’k.
kdkjh vkSj foÑr O;oLFkk dk uaxk fp= Hkh 
lkeus yk fn;k gSA njvly jktusrkvksa 
dks xkaookfl;ksa dh cu jgh “kfDr irk 
ugha D;kas ugha lqgkrh gS\ izk”klfud 
vfèkdkfj;ksa rFkk rduhdh yksxksa dks rks 
xkao&okfl;ksa dh “kfDr vkSj ijEijkxr 
LokoyEcu dh Ik)fr v[kjrh gh jgh gSA 
tc ;s rkykc cuus vkjEHk gq, Fks] rks ,d 
ckj jktLFkku ljdkj ds flapkbZ foHkkx 
ds vèkh{kd vfHk;Urk ls bUgsa voSèk dgdj 
rksM+us dk uksfVl fn;k FkkA ftykèkh”k us 
Hkh bl ckr dh iSjoh dh FkhA bUgas rksM+us 
ds fy, jkT;&lfpoky; eas dkQh ljxehZ 
jgh] ij xkao okykas ds MVs jgus ds dkj.k 
fQj tkap gqbZ vkSj N% ekg ckn fodkl 
vk;qDr dk Ik= vk;k fd ;g vPNk dk;Z 
gS] bleas ljdkj dks lg;ksx djuk pkfg,A 
mieq[;ea=h] flapkbZ us dgk jktsUnz flag 
us jktLFkku ljdkj dk ikuh jksdk gSA 
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;g gekjh tsy esa jgsxkA eq>s tsy rks 
ugha Hkst ldsA

ns[kus vkSj le>us esa vk;k gS fd tc 
ljdkj dks etcwjh gks tkrh gS] rks ftl 
dke dks igys cqjk] vfgrdj] ;gka rd 
dh dHkh&dHkh ^ns”knzksgh* cryk;k x;k gks 
og Hkh mi;ksxh cu tkrk gSA Bhd ;gh 
bl rkykc&izdj.k eas gqvkA tc eq[;ea=h 
dks ;g ckr ekywe gqbZ fd rkykc yksxkas us 
feydj cuk;s gS vkSj rkykc rksM+s x;s rks 
rkykc VwVus ls igys ogka ds yksx ejus 
dks rS;kj gSa] rks ;s ^voSèk* rkykc oSèk gksus 
ds lkFk&lkFk cgqr vPNs gks x;sA bl 
vPNs dk;Z esa ljdkj dk lg;ksx izkIr 
djus dh lykg Hkh gesa lkFk esa feyhA 
la;qDr jk’Vªla?k ftu tksgM+ksa dks uk: jksx 
dk tud ekudj tksgM+ksa dks iwjk djus 
dh lykg ns pqdk FkkA mUgsa gh tksgM+ 
uke ls ^csLV izdfVl* dguk “kq: fd;k 
gSA loky ;g mBrk gS] fd vkt gj vPNs 
jpukRed dke ds fy, igys la?k’kZ D;ksa 
djuk iM+rk gSA vPNk djus gsrq ges”kk 
f”k{k.k] jpuk] laxBu vkSj lR;kxzg djuk 
iM+rk gSA

D;k ge vk'kk djsa\

cM+s ckaèk vkSj ugjksa ls gksus okyh flapkbZ 
dk [kpZ pkyhl gtkj ls ,d yk[k #Ik;s 
izfr gSDVs;j igqap x;k gSA blds vykok 
rok] ueZnk] Hkka[kMk vkfn ls fudyus 

okyh ugjksa dk nq’ifj.kke Hkh yksxksa us ns[k 
fy;k gSA bls le>dj txg&txg bu 
ckaèkksa dk fojksèk Hkh gks jgk gSA fojksèk djus 
okys NksVs ckaèk ;k flapkbZ ds rkykckas dh 
ckr Hkh lq>k jgs gaSA vk”kk gS tc gekjs 
;kstukdkj gh bl ckr dks eku tk;saxss 
vkSj rkykc cukus dks vPNk dke dgsaxs] 
rFkk tks iSlk vHkh cM+s ckaèkksa ij [kpZ gks 
jgk gS mlls cgqr de [kpZ eas rkykckas 
ds tfj, mruk gh dke djus dh laLrqfr 
djasxsA ysfdu og fnu rHkh vk;sxk tcfd 
ge ljdkj dh dksbZ etcwjh cusaxsA vc 
geas cM+s ckaèkkas ij jksd yxkus ds fy, 
ljdkj dh etcwjh gh [kkstuh iM+sxhA rHkh 
rkykcksa dks Hkh laj{k.k feysxkA egkjk’Vª 
ds eq[;ea=h us cM+s ckaèkksa dk dke jksddj 
ty;qDr f”kokj “kq: fd;k gSA ysfdu 
blesa Hkh Bsdsnkj igqapdj fcxkM+ dj 
jgs gSaA vU;Fkk ;g loksZÙke ;kstuk FkhA 
vHkh ljdkj iqu% vPNh dksf”k”k “kq: dj 
jgh gSA ;gka dh ljdkj us ty lk{kjrk 
vkjEHk djds ty;q) dks “kkafr esa cnyus 
dk iz;kl gSA

rsu O;Drsu Hkq¥kthFkk%

^;g lkjh l`f’V esjs fy, cuh gS] eaS ftruk 
vkSj ftl izdkj pkgaw mlds mi;ksx dk 
esjk vfèkdkj gS*&;g xyr èkkj.kk gh vkt 
dh dbZ vkfFkZd leL;kvksa dh tM+ esa gSA 
okLro esa l`f’V euq’; ds fy, ugha gS] 
l`f’V dk viuk Lora= iz;kstu gSA euq’; 

mldk ,d vax gS] 
vr% l`f’V dk vknj 
djds thuk gSA 
dqy feykdj lkjh 
l`f’V ,d gS] mlds 
fofHkUu va”k ijLij 
lacafèkr gh ugha 
ijLij voyfEcr 
gSA l`f’V ^esjs fy;s* 
ugha gSA okLro esa 

og ^fdlh ds fy;s* ugha gSA lc feydj 
lcds fy, gSA blfy, euq’; dks izÑfr 
ls mruk gh ysuk pkfg, ftruk mldh 
thou&èkkj.kk ds fy, vko”;d gksA vkSj 
^tks fy;k tk;s og Hkh lsok djds] R;kx 
djds] cnys eas viuh vksj ls dqN u dqN 
djds vFkkZr ;K djds Hkkjr eas iz—fr dks 
;K }kjk nsdj gh yuss dh ijEijk FkhA 
;g mifu’kn eas fuEuor dgk x;k gS&

bZ”kkokL;fen~e loZHk~ ;fRdp txR;ka txrA

rsu O;Drsu Hkq¥thFkk% ekxqèk% dL;fLon~èkue~AA

ftruk ge vius thou esa ty 
mi;ksx djs mruk gh ge vius Je ls 
ilhuk cgkdj] rkykc cukdj] izÑfr ds 
dk;Z esa lg;ksx nsosaA ftruk ysa mruk 
gh] oSlk gh izÑfr dks rkykc cukdj 
ge ykSVkrs gSA blfy, rkykcksa dh ijaijk 
le;fl) vkSj vkt Hkh [kjh gSA tgk¡ 
lekt yxrk gS] rkykc cukdj vius dks 
ikuhnkj cuk ysrk gSA rkykc rksM+us okyksa 
dk lkeuk djds Hkh vius rkykc cpk 
ysrk gSA 

gekjs rkykc nqfu;k ds lcls cM+s ckaèk 
gSA vkt ls cus cM+s ckaèkksa ls gtkjks&yk[kksa 
cs?kj gksrs gSaA gtkjksa rkykc cs?kjkas dks 
?kj&ckj] isM+&ikSèks] jksVh&ikuh nsdj 
vkckn cukrs gSA ck<&lq[kkM+ jksdrs gSA 
ekSle dk fetkt lqèkkjrs gSA czgke.M dk 
rki lUrqfyr cukrs gSaA

Hkkjr dk fdlku tc rd [ksrh dks 
laL—fr ekudj ty o feêh dk laj{k.k 
djrk jgk rHkh rd mldh LFkk;h le`f) 
fcuk èkjrh dks fcxkM+s cuh jghA rHkh rd 
Hkkjr dk fdlku nqfu;k dks fl[kkus okyk 
izk—frd mRiknudrkZ FkkA vkt fdlku 
dks vius ml ewy Kku dh rjQ iqu% 
ns[kus o mlh fn”kk esa dke djus dh 
t:jr gSA

•••
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vc ;g Li’V gS fd tyok;q ifjorZu 
lewph nqfu;k ds fy, lcls cM+k 

[krjk cu pqdk gSA tyok;q ifjorZu 
ls tgka leqnz dk tyLrj c<+us ls dbZ  
}hiksa vkSj nqfu;k ds rVh; egkuxjksa ds 
Mwcus dk [krjk iSnk gks x;k gS] ogha 
lw[ks] teh feêh ds <hyh gksus ds pyrs 
rsth ls fc[kjus] feêh esa dkcZu lks[kus 
dh {kerk de gksrs tkus] [kkjkiu c<+us] 
csekSle ckfj”k ds dkj.k ck<+ vkus] de 
le; esa T;knk ckfj”k vkus vkSj “kq’d Hkwfe 
ij fuHkZj yksxksa ds fy, Hkkstu dk ladV 
c<+us dk Hkh’k.k ladV iSnk gks x;k gSA 
lcls cM+k ladV rks tehu ds fnuksafnu 
catj gksus dk gSA ;fn lnh ds var rd 
rkieku esa nks fMxzh dh c<+ksrjh gqbZ rks 
115-2 djksM+ yksxksa ds fy, ty] tehu 
vkSj Hkkstu dk ladV iSnk gks tk;sxkA bl 
ckjs esa la;qDr jk"Vª egklfpo ,arksfu;ks 
xqrkjsl dk dguk ,dne lgh gS fd xzhu 
gkml xSlksa ds mRlZtu esa dVkSrh ds y{; 
vc Hkh igqap ls ckgj gSaA ;gh dkj.k gS 
fd tyok;q vkink Vkyus esa fo”o fiNM+ 
jgk gSA mudk ekuuk gS fd le; dh ekax 
gS fd lewpk fo”o leqnk; ljdkjksa ij 

dSls lq/kjsxh tyok;q ifjorZu ls catj gksrh tehu

KkusUnz jkor
ofj’B i=dkj] ys[kd ,oa i;kZoj.kfon~ 
v/;{k] jk"Vªh; i;kZoj.k lqj{kk lfefr

ncko cuk;s fd og le> ldsa fd bl 
fn”kk esa ge fiNM+ jgs gSa vkSj gesa rsth 
ls vkxs c<+us dh t:jr gSA ;fn oSf”od 
iz;kl rkieku dks Ms<+ fMxzh rd lhfer 
djus esa dke;kc jgs rks Hkh 96-1 djksM+ 
yksxksa ds fy, ;g [krjk cjdjkj jgsxkA 
fQygky foKku dg jgk gS fd xzhugkml 
xSlksa ds mRlZtu esa dVkSrh dh fn”kk esa 
;fn le; jgrs iz;kl fd, x, rks bu 
y{;ksa dks gkfly fd;k tk ldrk gSA 

la;qDr jk"Vª }kjk tkjh ^^ySaM 
fMxzMs”ku U;wVªhfyVh VkjxsV lsfVax** 
fjiksVZ ds vuqlkj Hkwfe dh cckZnh ds pkj 
cM+s dkj.kksa esa igyk lcls cM+k dkj.k 
taxyksa dk va/kk/kqa/k dVku gSA nwljk 
vkcknh esa c<+ksrjh vkSj lajpukRed <kaps 
esa cnyko gSA rhljk tehu dk lgh 
rjhds ls izca/ku u gksuk vkSj [ksrh ds 
iqjkus rkSj&rjhdsA pkSFkk dkj.k gS ekSle 
dh vfroknh ?kVuk,a ftuesa ck<+] lw[kk] 
de le; esa T;knk ckfj”k vkfn izeq[k gSaA 
vlfy;r esa tyok;q ifjorZu ds izHkkoksa 
ds dkj.k ekSle ds jkSnz :i us iwjh nqfu;k 
dks rckgh ds dxkj ij yk [kM+k fd;k gS 
ftldk lcls T;knk vlj tehu ij iM+ 
jgk gSA tyok;q ifjorZu dh lcls cMh 
otg e:LFkyhdj.k 
gSA bldk vlj 
vkus okys fnuksa esa 
fodkl”khy ns”kksa ds 
1-3 ls 3- 2 vjc 
yksxksa ij iM+sxkA 
bl dVq lR; dks 
udkjk ugha tk 
ldrkA vlfy;r 
;g gS fd blds 
ifj.kkeLo:i catj 

vkSj e:Hkwfe esa tehu ds rCnhy gksus ds 
dkj.k feêh esa dkcZu dh ek=k de gks jgh 
gS ftlls xzhugkml xSlksa ds mRlZtu esa 
c<+ksrjh gks jgh gSA baVj xouZesaVy iSuy 
vkWu DykbesV psat dh ekusa rks cM+s iSekus 
ij dkcZu dks [kqn esa lesVs iekZQzkWLVe 
;k rq’kkj feêh dgsa ;k fQj teh gqbZ feêh 
vc <hyh iM+dj fc[kjus yxh gSA rq’kkj 
feêh ;k teh gqbZ feêh og gS tks “kwU; 
fMxzh rkieku gksus ls te pqdh gksrh gS 
;k Bksl :i vf[r;kj dj pqdh gksrh gSA 
tks bykds cQZ ls ugha <ads gksrs gSa] ogka 
;g feêh dh ,d ijr ds uhps gksrh gSA 
rkieku esa tSls tSls c<+ksrjh gksrh gS] oSls 
gh ;g fc[kjus yxrh gSA ,slh feêh dgha 
Hkh gks] mldk vlj lewps fo”o ij iM+s 
fcuk ugha jgrkA vxj iznw’k.kdkjh rRoksa 
ds mRlZtu esa deh ugha dh xbZ rks blds 
fc[kjus dh izfdz;k vkSj rst gks tk;sxhA 
blds fxjus ls mlesa lekfgr dkcZu 
MkbZ vkWDlkbM vkSj ehFksu gok esa ?kqysxh] 
urhtru tyok;q ifjorZu dk [krjk vkSj 
xaHkhj :i ls c<+ tk;sxkA vxj iznw’k.k esa 
deh ugha ykbZ xbZ rks 2100 esa de ls de 
30 Qhlnh rq’kkj feêh ;k teh gqbZ feêh 
<hyh gksdj QSy tk;sxhA
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fo”ks’kKksa ds vuqlkj xzhugkml xSlksa 
ds dqy oSf”od mRlZtu esa Ñf’k] ou vkSj 
Hkwmi;ksx dh fgLlsnkjh yxHkx ,d frgkbZ 
gSA vkbZihlhlh dh ekusa rks [ksrksa vkSj ?kkl 
ds eSnkuksa dh feêh esa dkcZu lks[kus dh 
{kerk izfro’kZ 0-4&8-6 xhxhVu gksrh gS 
tks vejhdk }kjk pje fLFkfr esa mRlZftr 
lkykuk iznw’k.k ds Ms<+ xq.kk ds cjkcj gSA 
ysfdu Ñf’k i)fr;ksa ,oa Hkwfe mi;ksx esa 
yk;s tkus okys rjhdksa ls blesa cnyko 
laHko gSA tgka rd taxyksa ds dVku dk 
loky gS] taxyksa ds dVku ds dkj.k 
xzhugkml xSlksa ds mRlZtu esa c<+ksrjh 
gksrh gSA Hkw{kj.k ds dkj.k feêh esa dkcZu 
rRoksa ds ?kuRo esa deh vkus ds dkj.k 
mlh tehu ij iuius okys ou iqjkus ouksa 
ds Lrj dh HkjikbZ drbZ ugha dj ikrsA 
ou izca/ku ls ou Hkwfe ij dkcZu ds HkaMkj 
dks de djus ds iz;kl ls Hkh mRlZtu 
c<+rk gSA ns[kk x;k gS fd ikjaifjd [ksrh 
ds mi;ksx okyh feêh yxkrkj gksus okys 
xzhugkml xSlksa ds mRlZtu dk lzksr cuh 
jgrh gSA tcfd Ñf’k Hkwfe dh feêh [ksrh 
esa bLrseky esa yk;s tkus ls igys 20 ls 
60 Qhlnh tSfod dkcZu dks [kks nsrh gSA  
njvly vkSn~;kSfxd dzkafr ds ckn ls gh 
ikfjfLFkfrd ra= esa cnyko ds dkj.k feêh 
esa dkcZu dh ek=k ?kVh gSA ;g flyflyk 
vHkh cnLrwj tkjh gSA vkt ftl rjg dh 
pqukSfr;ka ekStwn gSa] mlds en~nsutj bl 
{kerk dks c<+k;s tkus dh t:jr gSA 

xkSjryc ;g gS fd vkt lewph 
nqfu;k esa djhc 40 Qhlnh tehu catj 
gks pqdh gSA ;fn blesa ls 6 Qhlnh ?kksf’kr 
jsfxLrku dks NksM+ fn;k tk;s rks ;g lkQ 
gS fd 34 Qhlnh tehu ij djhc pkj 
vjc yksx fuHkZj gSa ysfdu ekuoh; gLr{ksi 
ds pyrs og cckZn gq;h gSA bl ij lw[kk] 
;dk;d T;knk ckfj”k ] ck<+] [kkjkiu] 
jsrhyh gok;sa] vkfn ds pyrs catj gksus 
dk [krjk eaMjk jgk gSA tyok;q ifjorZu 

ds pyrs ;g [krjk fnuksafnu vkSj c<+rk 
gh tk jgk gSA Hkkjr esa djhc 69 Qhlnh 
“kq’d Hkwfe catj gksus ds [krjs dk lkeuk 
dj jgh gSA tehu ds [kjkc gksus ds pyrs 
bl ij fuHkZj yksxksa ds Åij iSnk [krjs dks 
udkjk ugha tk ldrkA vkt nqfu;k ds 
52 ls 75 Qhlnh ns”k Hkwfe {kj.k dh ekj 
>sy jgs gSa vkSj gky&fQygky bu ns”kksa 
ds djhc 50 djksM+ yksx blls izHkkfor 
gSaA ;g [krjk chrs dqN n”kdksa ls rsth ls 
c<+ jgk gSA ;g vkadM+k 2007 esa djhc 25 
djksM+ gksus dk vuqeku FkkA 2015 esa ;g 
50 djksM+ ds djhc Fkk tks lnh ds varrd 
c<+dj  nksxq.ks ls Hkh T;knk gks tk;sxkA

“kks/k vkSj v/;;u blds thrs&tkxrs 
lcwr gSa fd tyok;q ifjorZu ds pyrs 
Hkwfe dk {kj.k nl ls chl xq.kk rd 
T;knk c<+ x;k gSA ;g Hkwfe ds fuekZ.k 
dh rqyuk esa lkS xq.kk T;knk gSA vkadM+ksa 
dh ekusa rks 1961 ls 2013 ds chp Hkkjr 
lesr lewph nqfu;k esa “kq’d tehu ,d 
Qhlnh dh nj ls lkykuk c<+h gSA ysfdu 
vkus okys fnuksa esa blesa vf/kd rsth vkus 
dh vk”kadk O;Dr dh tk jgh gSA Hkkjr esa 
xaxk csflu lcls T;knk laosnu”khy gSA 
tcfd ikfdLrku esa fla/kq csflu] phu esa 
;yks fjoj o fpu;qax ds eSnkuh bykdksa 
ls gfj;kyh iwjh rjg xk;c gks pqdh gSA 
;g [krjk ,sf”k;k ds ckgj ds ns”kksa esa Hkh 
rsth ls c<+k gSA mRrjh vejhdk esa ;g 
vkadM+k 60 Qhlnh] xzhd] bVyh] iqrZxky 
vkSj Qzkal esa 16 ls 62 Qhlnh] mRrjh 
Hkwe/; lkxjh; ns”kksa esa 33-8 Qhlnh] Lisu 
esa 69 Qhlnh] lkbizl esa ;g [krjk 66 
Qhlnh tehu ij eaMjk jgk gSA tcfd 
vQzhdk ds 54 esa ls 46 ns”k cqjh rjg 
bldh tn esa gSaA 

;g fLFkfr Hk;kog [krjs dk ladsr gSA 
2019 esa ukS,Mk esa gq, dkWi&14 lEesyu esa 
nqfu;k ds lkS ls T;knk ns”kksa ds usrkvksa us 
blh [krjs ls fuiVus ds ckjs esa ppkZ dhA 

lEesyu esa iz/kkuea=h ujsUnz eksnh lesr 
fo”o usrkvksa us leosr Loj ls catj Hkwfe 
dks mitkm cukus ij tksj fn;k vkSj 
2030 rd 35 djksM+ gsDVs;j tehu dks 
mitkÅ cukus dk y{; j[kk FkkA lEesyu 
esa tgka iz/kkuea=h eksnh us 2030 rd ns”k 
esa 2-6 djksM+ gsDVs;j tehu dks mitkm 
cukus ds y{; dh ?kks’k.kk dh] ogha la;qDr 
jk"Vª ds dk;Zdkjh funs”kd bczkghe fFk;ko 
us tSfod [ksrh dj tehu dks catj gksus 
ls cpkus dh vihy dhA muds vuqlkj 
tSfod [ksrh Ñf’k ikfjfLFkfrdh vkSj tSo 
fofo/krk ds laj{k.k esa egRoiw.kZ Hkwfedk 
dk fuoZgu djrh gSA dkj.k ,slh [ksrh 
ls tehu ds ikuh lks[kus dh {kerk c<+ 
tk;sxh vkSj moZjdksa ds bLrseky ds [krjksa 
ls Hkh cpk tk ldsxkA ;g rHkh laHko 
gS tcfd Hkwfe izca/ku ds rkSj rjhdksa 
esa cnyko fd;k tk;s] feêh dh dkcZu 
lks[kus dh {kerk c<+kus gsrq xgjkbZ rd 
tM+sa QSykus okys ikS/ks yxk;s tk;sa] Ñf’k 
okfudh] vkxsZfud lkexzh dk bLrseky] 
Qly pdz esa cnyko] feêh dh fdLe] 
Hkwizca/ku dh orZeku vkSj iwoZ esa bLrseky 
dh xbZ i)fr;ksa] i;kZoj.kh; fLFkfr;ksa dks 
n`f’Vxr j[krs gq, fd;k tk;sA blls tgka 
feêh dh xq.koRrk esa lq/kkj gksxk] feêh dh 
dkcZu lks[kus dh {kerk Hkh visf{kr fcanq 
rd igqap ldsxh vkSj Qly mRiknu esa 
c<+ksrjh vkSj fdlkuksa dks yEch vof/k esa 
ykHk Hkh feysxkA blds fy, bu iz;klksa dk 
fdz;kUo;u csgn t:jh gSA ysfdu lcls 
cM+h ckr tyok;q ifjorZu dh leL;k ls 
fuiVus dh gSA blds fy, egt chl vjc 
Mkyj dh jkf”k i;kZIr ugha gSA tcfd 
t:jr 68-98 vjc Mkyj ls Hkh vf/kd 
dh gS ftldh fQygky laHkkouk u ds 
cjkcj gSA blds fcuk lkjs iz;kl csekuh 
gh jgsaxsA

•••
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ok;q iznw’k.k ds ekeys esa gekjs ns”k 
dh fLFkfr lewph nqfu;k esa lcls 

[kjkc gSA fLol vkxZukbts”ku }kjk 
rS;kj oYMZ ,;j DokfyVh fjiksVZ bldk 
thrk&tkxrk lcwr gS ftlesa bl ckr 
dk [kqyklk fd;k x;k gS fd nqfu;k ds 
lcls vfèkd iznwf’kr 30 “kgjksa esa gekjs 
ns”k ds 22 “kgj “kkfey gSaA ;g gkykr 
dh xaHkhjrk dk ifjpk;d gSA ;g Hkh fd 
ns”k esa ok;q iznw’k.k ds pyrs g`n; jksx] 
vLFkek] “okal] QsQM+ksa vkfn tkuysok 
chekfj;ksa ls xzLr jksfx;ksa dh rknkn lqjlk 
ds eqag dh rjg c<+rh gh tk jgh gSA ;g 
csgn fparuh; gSA njvly gok ds iznwf’kr 
gksus ls blesa ?kqyus okys NksVs&NksVs d.k 
lkal ds tfj;s gekjs QsQM+ksa rd igqaprs 
gSa vkSj fQj og g`n;] QsQM+ksa] ”okal vkfn 
jksxksa esa c<+ksrjh djrs gSaA fnYyh fLFkr 
xksfcan cYyHk iar vLirky esa vk;s&fnu 
bu jksfx;ksa dh c<+rh rknkn bl rF; dks 
izekf.kr djrh gS fd ok;q iznw’k.k ds ekeys 
esa ns”k dh jktèkkuh fnYyh Hkh vNwrh ugha 
gSA lcls cM+h ckr ;g fd ikfVZdqysV 
eSVj Hkh [krjukd fLFkfr dks ikj dj x;k 
gSA vlfy;r esa ns”k dh jktèkkuh fnYyh 
nqfu;k dh lcls vfèkd iznwf’kr jktèkkuh 
gS vkSj ok;q iznw’k.k ds ekeys esa rks mlus 

dhfrZeku cuk;k gSA ns”k dh jktèkkuh rks 
ok;q iznw’k.k ds ekeys esa ”kh’kZ ij gS gh] 
jk’Vz~h; jktèkkuh {ks= Hkh ok;q iznw’k.k ds 
ekeys esa mlls ihNs ugha gSA mlesa fnYyh 
ls lVk mRrj izns”k dk lhekar ftyk 
xkft;kckn ok;q iznw’k.k ds ekeys esa “kh’kZ 
LFkku ij gSA ;gka ok;q iznw’k.k LokLF; 
ekudksa dh n`f’V ls csgn [krjukd gSA 

vDlj ok;q iznw’k.k ds fy, okguksa dh 
csrgk”kk c<+rh rknkn dks ftEesnkj crk;k 
tkrk gSA tcfd blesa dsoy okguksa dh 
c<+rh rknkn dh gh vge Hkwfedk ugha gS] 
Hkou fuekZ.k xfrfofèk;ksa ij izfrcaèk dh 
ukdkeh] Hkou fuekZ.k lkexzh dk [kqysvke 
lM+dksa ij iM+s jguk] Hkou fuekZ.k lkexzh 
dks ys tkus okys okguksa }kjk fcuk <ads 
lkexzh ys tkuk vkSj vkS|kSfxd izfr’Bkuksa 
}kjk fudyus okyk tgjhyk èkaqvka Hkh vge 
dkjd gSA lkèkkj.kr;k ok;q iznw’k.k ds fy, 
[ksrksa esa fdlkuksa }kjk tyk;h tkus okyh 
ijkyh dks ftEesnkj Bgjk fn;k tkrk gS 
tcfd ijkyh ek= 2-37 Qhlnh gh iznw’k.k 
ds fy, ftEesnkj gSA oSKkfud vuqlaèkkuksa 
us bl rF; dks izekf.kr dj fn;k gSA 
ml fLFkfr esa ge iznw’k.k c<+kus esa ijkyh 
dks iwjh rjg ftEesnkj ugha Bgjk ldrsA 
foMEcuk ;g fd blds ckotwn iznw’k.k 
ij fu;a=.k ds fy, ftEesnkj laLFkkvksa 
ds iz;kl ukdkQh gSaA gkykr lcwr gSa 
fd ;fn ;s laLFkk,a viuk nkf;Ro <ax ls 
fuckgrha rks fLFkfr bruh Hk;kog u gqbZ 
gksrhA  

xkSjryc gS fd ns”k esa iznw’k.k ls 
eqfDr dh fn”kk esa 2017 dh “kq:vkr esa 
lqizhe dksVZ }kjk ,d vHkwriwoZ fu.kZ; fy;k 
x;kA og ;g fd ns”k esa 31 ekpZ 2017 
ds ckn Hkkjr esa LVst&3 ;kuh ch,l&3 

okguksa dh fcdzh ugha gksxh vkSj ,d vizSy 
2017 ls lewps ns”k esa ch,l&4 ;kuh 
Hkkjr LVst ,fe”ku LVS.MMZ ds okgu csps 
tk,aA iznw’k.k eqfDr dh fn”kk esa ;g ,d 
egRoiw.kZ dne jgkA bldh iz”kalk dh 
gh tkuh pkfg, D;ksafd ekuk tkrk gS fd 
ch,l&3 ds eqdkcys ch,l&4 Lrj ds 
okguksa ls iznw’k.k de gksxkA rkRi;Z ;g fd 
ch,l&3 ds cfuLcr ch,l&4 ds okguksa 
ls ok;q iznw’k.k c<+kus okys ikfVZdqysV eSVj 
dk mRlZtu rdjhc 80 Qhlnh de gks 
tk;sxkA ysfdu lcls cM+h vkSj vge~ ckr 
rks ;g gS fd 31 ekpZ rd ftl rsth ls 
ch,l&3 okguksa dh cM+s&cM+s vkWQjksa ds 
uke ij vkSj fj;k;r ds pyrs vaèkkèkaqèk 
fcdzh gqbZ] os vkSj ns”k esa tks yk[kksa dh 
rknkn esa ch,l&3 xkfM+;ka lM+dksa ij nkSM+ 
jgh Fkha] os rks vkus&okys rdjhc 18&20 
lkyksa rd ns”k esa nkSM+saxh ghA tkfgj gS 
fd os fuckZèk xfr ls iznw’k.k QSykrh jgha 
vkSj jktèkkuh {ks= fnYyh gh ugha] iwjs ns”k 
dh turk buls fudys tgjhys iznw’k.k dks 
>syus dks foo”k gqbZA lewps ns”k ds fy, 
;g cgqr cM+k [krjk vkSj xaHkhj pqukSrh 
jghA 

og ckr nhxj gS fd Hkkjr LVst 
,fe”ku LVS.MMZ dks gekjs ;gka bl lnh 
dh ”kq:vkr esa tc vkWVkseksckby ds 
ekudksa dks dM+s djus dh dok;n dh 
tk jgh Fkh] rc viukuk “kq: fd;k FkkA 
bls ;wjksi ds fy, cus ,fe”ku LVS.MMZ ds 
vkèkkj ij rS;kj fd;k x;k Fkk tks ,d 
rjg ls iwjh nqfu;k dk ekud gSA ge 
nkos fdrus Hkh djsa vlfy;r gS fd ge 
bl ekeys esa Hkh fodflr ns”kksa ls fdruk 
ihNs gSa] ;g blls tkfgj gks tkrk gS fd 
tc ge vius ns”k esa ch,l&4 ykxw djus 

Okk;q iznw"k.k vkSj ekuoh; thou

txnh'k pkS/kjh
v/;{k] xzhu bafM;k QkmaMs'ku VªLV

lnL;] fo'o ty ifj"kn
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dh izfdz;k “kq: djus ds nkSj esa Fks] rc 
iwjh nqfu;k esa ch,l&6 dh fonkbZ dk nkSj 
tkjh FkkA blls lkQ gS fd bl ekeys esa 
ge fodflr ns”kksa ls rdjhcu vkB lky 
ihNs py jgs gSa vkSj ;g fd ok;q iznw’k.k 
ls fQygky eqfDr ugha feyus okyhA 

bldk lcls cM+k dkj.k okguksa dh 
c<+rh rknkn gS tks fnuksafnu rsth ls c<+rs 
tk jgs gSaA gok esa ySM vkSj gkbMz~ksdkcZu 
dh ek=k nksxquh gksus dk lcls cM+k dkj.k 
nqifg;k okgu gSaA Vz~dksa ds ckn iznw’k.k 
QSykus esa nksifg;k okgu lcls vkxs gSaA 
D;ksafd budh dqy okguksa esa rdjhc 60 
Qhlnh fgLlsnkjh gSA vkbZvkbZVh dkuiqj 
dh fjiksVZ izek.k gS fd vdsys fnYyh esa 88 
yk[k ls Hkh T;knk xkfM+;ka iathÑr gSaA 56 
yk[k ls vfèkd nksifg;k okgu gSa tks rsth 
ls c< jgs gSA rdjhc 26 yk[k ls T;knk 
dkjsa gSaA muesa 14 yk[k jkstkuk lM+dksa 
ij fudyrh gSaA leL;k dh fodjkyrk 
dk vanktk blh ckr ls yx tkrk gS fd 
ok;q iznw’k.k ls gksus okyh ekSrksa esa iwjh 
nqfu;k esa Hkkjr dk LFkku nwljk gSA bldk 
[kqyklk Xykscy cMZu vkWQ fMtht dh 
fjiksVZ djrh gSA 

ns[kk tk;s rks iznw’k.k dk vlj gj 
mez ds cPpksa ij iM+rk gSA uotkr cPpksa 
dk fodkl izHkkfor gksrk gSA os QsQM+ksa 
esa ladze.k vkSj QsQM+s lacaèkh chehfj;ksa ds 
pyrs ,d ls nks ekg ds Hkhrj vle; 
ekSr ds eqag esa pys tkrs gSaA nks ls 6 lky 
rd ds cPpksa esa vLFkek] dQ] QsQM+ksa 
dh {kerk de gksus] mudk le;kuqlkj 
fodkl u gksus ls os dbZ ?kkrd chekfj;ksa 
ds paxqy esa Qal tkrs gSA Ldwy tkus okys 
6 ls 12 lky ds cPpksa esa vLFkek] dQ] 
lkal vkSj QsQMs dh {kerk de gksus dh 
leL;k ikbZ tkrh gSA 12 ls 18 lky ds 
cPps QsQMs+ lEcaèkh chekfj;ksa ds f”kdkj 
gksrs gSaA vkbZvkbZVh dkuiqj dh fjiksVZ esa 

[kqyklk gqvk gS fd fnYyh dh tgjhyh 
gks pqdh gok esa 100 ls Hkh T;knk tgjhys 
jlk;u ?kqys gq, gSaA lh,uth okguksa ds 
dkj.k ok;q iznw’k.k ij iM+k ldkjkRed 
vlj cgqr igys [kRe gks pqdk gSA mlds 
vuqlkj fnYyh ,ulhvkj esa iznw’kdksa ds 
Lrj esa deh ykus gsrq rFkk bykds dh gok 
dks lqjf{kr ekudksa esa ykus ds fy, dM+s 
gLr{ksi dh t:jr gSA blesa 76 Qhlnh 
rd deh dh csgn t:jr gSA

tgka rd vkstksu dk loky gS] fnYyh 
dh gok esa vkstksu dk Lrj rhu xq.kk c<+ 
pqdk gSA ;g xaHkhj [krjs dk ladsr gSA 
bl ekeys esa ge lewph nqfu;k esa lcls 
igys ik;nku ij gSaA fnYyh esa xehZ chrs 
18 lky dk fjdkMZ rksM+ pqdh gSA ;gka 
rst xehZ vkSj gok ds rsth ls c<+rs iznw’k.k 
ds pyrs vkstksu dk Lrj c<+ jgk gSA gok 
tgjhyh gks jgh gSA oSKkfud cjlksa igys 
ls psrk jgs gSa fd fnYyh ds yksx jsfxLrku 
dh >qylk nsus tSlh xehZ ds fy, rS;kj 
gks tk;saA ;gka ikjk p<+us ds lkFk&lkFk 
gok Hkh tgjhyh gksxhA ekud ds vuqlkj 
vkstksu dk Lrj 100 ,D;wvkbZ ls T;knk 
ugha gksuk pkfg, tcfd chrs cjlksa esa 
jktèkkuh ds fofHkUu bykdksa esa vkstksu dk 
Lrj 300 ls vfèkd FkkA gokbZ vM~Ms ds 
vklikl dh gok esa vkstksu dk Lrj 321 
ls ikj igqap x;k FkkA xq:xzke vkSj mlds 
vklikl ds bykds esa bldk Lrj 317 ds 
djhc FkkA vlfy;r ;g gS vkSj oSKkfud 
Hkh bldh iqf’V djrs gSa fd gok esa xkfM+;ksa 
ls fudyus okyh xSlkSa o gkbMz~ksdkcZu dh 
ek=k vfèkd gksus ij rkieku 40 fMxzh 
ls vfèkd gks tkrk gS] ,slh fLFkfr esa xSlsa 
vkil esa fdz;k djds ?kkrd vkstksu xSl 
cukrh gSaA urhtru iznw’k.k ds Lrj esa 
c<ksrjh gksrh gSA 

vkstksu lkal dh chekjh ls ihfM+r 
jksfx;ksa dks lcls T;knk izHkkfor djrh gSA 

;g lkal ds tfj;s jksxh ds “kjhj ds fofHkUu 
fgLlksa esa igq¡p dj lcls T;knk uqdlku 
igqapkrh gSA fo”ks’kKksa dk ekuuk gS fd 
vkstksu dks fu;af=r djus ds fy, rRdky 
dne mBkus dh t:jr gSA xkfM+;ksa ls 
fudyus okys èkqa, ij fu;a=.k ds lkFk gh 
ikWoj IykaV] QSfDVª;ksa&dkj[kkuksa ds èkqa, ij 
Hkh yxke yxk;h tkuh pkfg,A vesfjdh 
“kksèkdrkZvksa ds vuqlkj ftu bykdksa esa 
ok;q iznw’k.k dh ek=k vfèkd gksrh gS] ogka 
jgus okyh efgykvksa dks Lru dSalj gksus 
dk [krjk T;knk gksrk gSA “kksèkdrkZ dgrs 
gSa fd Lru dk vkdkj mrdksa dk ?kuRo 
c<+us ls vkSj clk dh vfèkdrk ls c<+rk 
gSA mrdksa dk ?kuRo c<+us ls dSalj iuius 
dk [krjk cuk jgrk gSA 

njvly iznw’k.k og pkgs ty dk gks] 
ok;q dk gks] ij vadq”k yxkus esa ljdkj 
ds nkos vkSj bl fn”kk esa vHkh rd fd;s 
x, lkjs ds lkjs iz;kl ukdke jgs gSaA 
gksuk rks ;g pkfg, fd ok;q iznw’k.k dks 
de djus dh fn”kk esa tks uhfr;ka cuk;h 
tk;sa] og i;kZoj.k fgrdkjh gksa] ysfdu 
lcls nq[knk;h ckr ;g gS fd vktknh 
ds ckn ls vktrd tks Hkh fodkl uhfr 
cuk;h x;ha] og i;kZoj.k ds vuqdwy ugha 
jghaA mlh dk [kkfe;ktk ns”k vkt Hkqxr 
jgk gSA 

fodkl tc&tc ekuoh; fgr vkSj 
izÑfr fo#) gksrk gS] mldk nq’ifj.kke 
lkekftd] vkfFkZd vkSj HkkSxkSfyd Lrj ij 
rks iM+rk gh gS] lkFk gh lkFk izkÑfrd 
laink dk Hkh vdwr {kj.k gksrk gSA lPpkbZ 
rks ;g gS fd tc fodkl i;kZoj.k fgrS’kh 
vkSj tufgrdkjh gksxk] mlh n”kk esa 
izkÑfrd laink lqjf{kr jg ik;sxhA t:jr 
bl ckr dh gS fd HkkSfrd lq[k&lalkèkuksa 
dh vaèkh pkgr dks frykatfy ns izkÑfrd 
lalkèkuksa dh iqjtksj j{kk dk gjlaHko iz;kl 
djsaA dkj.k izÑfr iznRr lalkèku lhfer 
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gSa vkSj ;fn budk nksgu ugha jksdk x;k 
rks blds ifj.kke Hk;kog gksaxs ftldh 
Hkjik;h vlaHko gksxhA 

vlfy;r esa ok;q iznw’k.k dh leL;k 
ls dekscs”k lewpk ns”k tw> jgk gSA dksbZ 
egkuxj] “kgj] dLck] èkkfeZd LFky ,slk 
ugha gS tks iznw’k.k dh ekj ls cpk gksA gka 
fnYyh dh gok esa T;knk iznw’k.k gS] bls 
>qByk;k ugha tk ldrkA uhfr vk;ksx Hkh 
bldh iqf’V djrk gSA vk;ksx dh ekusa rks 
dks;yk vkèkkfjr fctyh la;=ksa] bZaV HkV~Vksa] 
[kkldj Mhty ls pyus okys okguksa] 

[kkuk idkus] ghfVax vkx tks tykrs gSa] 
èkwy vkSj mÙkj Hkkjr esa [kkldj iatkc] 
gfj;k.kk vkSj if”peh ;w-ih- esa Qlyksa ds 
vo”ks’kksa dks tykuk ;s ok;q iznw’k.k ds izeq[k 
lzksr gSaA blfy, ns”kHkj esa lqèkkjkRed 
dk;Zokgh ds lkFk&lkFk fofHkUu izfrcaèkksa 
vkSj ;krk;kr dkuwuksa dk l[rh ls ikyu 
csgn t:jh gSA 

bl ij vadq”k ds fy, uhfr vk;ksx 
dk ekuuk gS fd og ikap lw=h; ,tsaMk 
ftlesa iSVz~sky&Mhty ij vfèkd VSDl] 
mPp ikfdZax nj] dks;yk vkèkkfjr fctyh 

la;=ksa dks can djuk] cSVjh pkfyr okguksa 
dk bLrseky vkSj lkoZtfud ifjogu 
“kkfey gS] dks c<+kok nsdj vkxkeh le; 
esa ok;q iznw’k.k ij dkQh gn rd jksd 
yxk;h tk ldrh gSA oSls ;g lp gS fd 
ns”k esa Hk;kog gks pqdh ok;q iznw’k.k dh 
leL;k ls eqfDr dh jkg vklku ugha gSA 
dkuwu cukus ls ysdj mls ykxw djus rd 
blesa dbZ ckèkk,a lkeus vk,axhA bl chp 
vge~ loky ;g gS fd bl nkSj esa ge 
ft;saxs dSls\

•••
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Air Pollution in Delhi NCR Region: Rationale and Policies for Prevention
Arshi Hussain and Neelam Vashist

Gurugram University, Gurugram, HR-122003

Abstract: Air pollution in India is the fifth largest killer and it is estimated to kill about 2 million people every 
year. Delhi, the ninth-most populated metropolis in the world second largest if the entire NCR includes especially 
Faridabad and Gurugram–Haryana, is one of the most heavily polluted cities in India, having for instance one of 
the country’s highest volumes of particulate matter pollution. The reasons of pollution of Delhi NCR air include 
crop burning in neighbouring states (Punjab, Haryana and Rajasthan), vehicle exhaust, heavy industry such as 
power generation, small-scale industries like brick kilns, suspended dust on the roads due to vehicle movement 
and construction activities, open waste burning, combustion of fuels for cooking, lighting, and heating, and in-
situ power generation, road dust and industry, with comparatively smaller contributions from unclean engines 
in transportation, especially diesel‑powered city buses and trucks, and 2-wheelers and 3-wheelers with two-
stroke engines. Delhi and NCR governments introduced many policies to mitigate and came with many plans 
and policies in the past like GRAP, NCAP, Odd-Even scheme etc. and new policy to curb air pollution in future 
by Commission for Air Quality Management in July 2022. This paper provides an evidence-based insight into 
the causes, status of air pollution in Delhi NCR and its effective control measures.
Keywords: Delhi NCR, Air pollution, Crop burning, Plans and Policies.

Air Pollution: Impacts and Control
Abhilasha Saini, Tanisha Manchanda and *Neelam Vashisth

Department of Chemistry, Gurugram University, Nirvana road, Mayfield garden, Sector-51, Gurugram, HR- 122003

Abstract: Air pollution is a huge global problem. It occurs when gases, dust particles, fumes (or smoke) or odour 
are introduced into the atmosphere in a way that makes it harmful to humans, animals and plant. Air pollution 
threatens the health of humans and other living beings in our planet. It creates smog and acid rain, causes cancer 
and respiratory diseases, reduces the ozone layer atmosphere and contributes to global warming. Many cities 
around the world have poor air quality. It is a serious global health problem. In some cities it causes a large 
number of deaths. The World Health Organization says that air pollution kill’s around three million people each 
year.

In this industrial age, air pollution cannot be eliminated completely, but steps can be taken to reduce it. 
The government has developed, and continues to develop, guidelines for air quality and ordinances to restrict 
emissions in an effort to control air pollution. On an individual level, we can reduce our contribution to the 
pollution problem by carpooling or using public transportation. Additionally, buying energy-efficient light bulbs 
and appliances or otherwise reducing our electricity use will reduce the pollutants released in the production of 
electricity, which creates the majority of industrial air pollution.
Keywords: Air pollution, Acid rain, Global warming, Carpooling, Respiratory diseases.

Coupling Between Climate Variability and Long-Term Trends in Tropospheric 
Ozone over Indian Sub-Continent

Chhabeel Kumar and Ankit Tandon
School of Earth and Environmental Sciences, Central University of Himachal Pradesh, Dharamshala, Kangra–176206

Abstract: Ozone is a potential oxidant and a greenhouse gas in the troposphere. Production of ozone in the 
troposphere depends on the concentration of nitrogen dioxide, volatile organic compounds, and meteorological 
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parameters viz. air temperature, humidity, and wind. Studies to decipher Spatio-temporal variability in 
tropospheric ozone concentration on different scales and locations have been carried out in India. However, our 
understanding of the coupling between on-going climate change and tropospheric ozone variability is limited 
and preliminary. In the present work, we have estimated long-term trends and applied multiple linear regression 
taking linear trend components of surface ozone (dependent variable), its precursors, and met-parameters 
(independent variables). Results show a strong coupling between the variability in climate parameters and long-
term trends in tropospheric ozone over the North-Western part of the Indian subcontinent including the Indo-
Gangetic Plains. The dependence of rate constants of thermochemical reactions responsible for tropospheric 
ozone formation and the role of air temperature and relative humidity in the ozone precursors’ emission could 
be the plausible direct and indirect routes for the observed coupling. Such coupling has been manifested in urban 
atmospheres during summer months in the North-Western part of the Indian subcontinent and has implications 
for acute exposure of ozone to the plant and humans.
Keywords: Ozone, Greenhouse, Indian subcontinent.

Potential of Azolla Plants as Bio-filter for Controlling Soil, Air and Water 
Pollution

A. K. Pathak1*, R. K. Sharma1 and Vikas Sharma2

1Division of Animal Nutrition, FVSc and AH, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu
2Division of Soil Science, FOA, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu

Abstract: Day by day increasing human population coupled with urbanization and industrialization has 
resulted in over exploitation of natural resources and lowering the natural ecosystem as well as adverse impact 
on food chain that had given way to increased environmental pollution worldwide. Pollutants like herbicides, 
pesticide, insecticides, antibiotics and heavy metals (Pb, Cr, Hg, Cu, Zn and Cd) are being discharged directly 
into soil, water and air. They are getting added/ contaminated with irrigation of water and wind blow metal 
dust rendering the unhealthy ecosystem. Various technological interventions/ treatment systems which are 
combination of physical, chemical or biological are used for controlling environmental pollution. But they are 
very expensive and unaffordable to common men. Thus, search for natural alternative. Azolla is a free floating 
freshwater fern capable of fixing atmospheric CO2 and nitrogen as well as bio-filter for various pollutants. Azolla 
cultivation is an excellent, low cost natural alternative to ward off the air, water and soil pollutants. Pesticides 
contamination in river fish, sediments and water ecosystem has become one of the most sensational issues due to 
their deleterious effect on public health and environment. Azolla plants also remove ammonia from freshwater 
fish breeding areas. The world will eventually face a war like situation for maintaining healthy ecosystem and 
food chain. Hence, cultivation of Azolla plants is cost effective and efficient natural alternative for controlling 
soil, air and water pollution.
Keywords: Food chain, Heavy metals, Azolla, Ecosystem.

Influence of Condensed Tannins Aqueous Extract Supplementation from 
Tanniferous Tree leaves on in vitro Methane Reduction and Control 

Environmental Pollution
A. K. Pathak1 and Narayan Dutta2

1Division of Animal Nutrition, Faculty of Veterinary Sciences and AH, Sher-e-Kashmir University of Agricultural Sciences and 
Technology, R.S. Pura, Jammu

2Centre of Advanced Faculty Training in Animal Nutrition, Indian Veterinary Research Institute, Izatnagar- 243 122 (UP), India

Abstract: Study was conducted to explore the effect of graded levels of condensed tannins aqueous extract 
(CTAE) (0, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 % of DM) from leaves of Artocarpusheterophyllus, Eugenia jambolana, 
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Ficusinfectoria, Ficusglomerata and Psidiumguajava) on in vitro methane production in rumen.  Gas volume 
in 24 hours (ml 200 mg-1) was reduced significantly (P < 0.05) as the CTAE level increased from 1-3%. Methane 
produced in 24 hours (ml g-1 DM) was reduced significantly (P < 0.05) as the CTAE level increased from 1-3%. 
Among the various CT sources, average CH4 (ml g-1 DM) produced in 24 hours was significantly lower in 
CTAE of A. heterophyllus leaves followed by comparable CH4 production among F. infectoria, P. guajava and F. 
glomerata and the highest CH4 production in E. jambolana. The percent reduction in CH4 production was highest 
(P < 0.05) in P. guajava followed by F. infectoria, A. heterophyllus and E. jambolana and least CH4 reduction was 
evident in F. glomerata. It was concluded that CTAE supplementation at 1 to 3% levels considerably decline 
methane production in rumen and control environmental pollution. 
Keywords: Methane, CTAE, A. heterophyllus, Gas volume.

Air Quality Modelling to investigate various parameters present in air
Tulsi Bhardwaj, Arshi Hussain and Neelam Vashisht

Department of Chemistry Gurugram University, Gurugram, Haryana

Abstract: Air quality models are those which are used to investigate the effects of concentration of air pollutants 
on environment and human health. Air quality models helps to understand the extremity of studying the 
various types of air pollution by revealing the contribution of the air pollutants to environmental decision-
making authority. Some modelling techniques have been used for many scenarios including, finding the 
concentration of both air pollutants. i.e., primary and secondary including the highly complexed secondary 
air pollutants like ozone and also focussing on study areas. Studies on the basis of the performance using the 
methodical science which were carried out in different parts of India majorly in northern and central region of 
India but in the megacities only rather than small cities which require more attention in future. On the basis 
of the many methods, conclusion is that the highly preferred method of air pollution determination is hybrid 
methods. Air quality forecast (AQF) used to improve the air quality and lowers the effects on public health, 
agriculture and climate. Sportise in 2007 was found that there were some uncertainties from which the air 
quality modelling and simulation suffers. Present studies suggested some recommendations for building an 
AQMs includes-Manufacturing the AQMs according to goal, and Focus on directing towards its limitations 
and potential. Present study mainly targets on the current status determination as well as prioritize on types of 
modelling techniques. 
Keywords: Air pollutants, Air Quality Modelling, Air Quality Forecast, Environment, Human health.

Design and Fabrication of Vertical Axis Helical Wind Turbine
Yadav Shiv Babu1 and Agarwal Rashmi2

1Centre for  Energy Studies, 2Electrical and Electronics Engineering, JC
Bose University of Science and Technology, YMCA Faridabad, Haryana-121006, India

Abstract: The current world is struggling with the power availability and its sources because the conventional 
sources will end someday. So, to find a solution for power we need to think about using non-conventional sources 
of energy. This paper consists of development of a helical shaped wind turbine which can produce more power 
as compared to the usual Savonius Wind Turbine. The paper aims not only to use a clean source of energy to 
power everyday needs, but also to provide a cost reduction in the large amount of funds that are spent yearly on 
generating power. The turbines that are going to be created are safe in nature and are very cost efficient. With the 
help of this design extracted power from wind when wind velocity is 10 m/s than extracted power is 171.5watt, 
when wind velocity 15 m/s 578.8 watt. Economically, this project is more ideal on a small-scale implementation 
such as rural areas. Where producing and transmitting sufficient energy can be very expensive.
Keywords: Savonius Wind Turbine, Cost reduction, velocity.



ECO-2022 45

Carbon Sequestration Potential of PinusRoxburghii in the Western 
Himalayas

Kuldeep Joshi and Sandeep Sehgal
Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu, Chatha, Jammu 180 009, Jammu and Kashmir, India

Abstract: Growing global concern over increasing levels of CO2 in the atmosphere has led to emphasis on 
mitigation options. Sequestering carbon in trees is one suchoption. Forests are efficient source for sequestering 
carbon as they fix it in the form of wood and retain it for a longer duration. Different forest species are adapted to 
different climatic conditions; therefore knowledge of a species with respect to its carbon sequestration potential 
at a particular location is essential. In the Western Himalayan region, particularly in the Shivalik forests, 
Pinusroxburghii is one of the most common species. A study was carried out at Bill a war forest in Kathua 
district of Jammu in the union territory of Jammu and Kashmir to estimate the carbon stock and its potential to 
sequester atmospheric CO2. The study was conducted in the Pinusroxburghii forest area at an altitude ranging 
from 1000-1800 m. Random sampling method was used for collecting the data. Fifteen quadrates of size 20 × 20 
m2 were laid out in the study area. All the pine trees were measured for the diameter at breast height (dbh) using 
a tree calliper and tree height with Nikon Forestry Pro Laser Rangefinder. The data were analysed through one 
way ANOVA at p ≤ 0.05 level of significance. Mean tree diameter was 33.2 cm and mean tree height was 17.35 m. 
The growing stock volume density (GSVD) was 299.34 m3 ha-1which was determined with the help of species 
specific regression equation (√V = 0.05131 + 3.98598D – 1.0245√D)for Pinusroxburghii of western Himalayas. 
Above ground biomass density (AGBD), below ground biomass density (BGBD), total biomass density (TBD) 
and total carbon density (TCD) at the study site was 179.01 Mg ha–1, 50.12 Mg ha–1, 229.13 Mg ha–1 and 107.69 Mg 
ha–1, respectively. Carbon dioxide equivalent (eCO2) was calculated by multiplying TCD to factor 3.67 (ratio of 
CO2 to C) which was recorded as 395.22Mg ha–1.The current study shows that Pinusroxburghii plays a significant 
role in carbon sequestration in the western Himalayan region.
Keywords: Sequestration, biomass density, Shivalik forests, Western Himalayan region.

Applications of Ambient Noise Measurements inunderstanding Landslide 
Directional Behavior

Sunanda Patial and Ambrish Kumar Mahajan
Maharaja Agarsen University, Solan

Central University of Himachal Pradesh Dharamshala-176215 Distt. Kangra-H.P.
Abstract: Northwest Himalayan Mountains have high rate of instability and variability due to landslide processes 
and neotectonic activities.  The landslides are quite common during the monsoon season due to high rainfall, 
steep slopes, less stability of rocks, and toe erosion. Himachal Pradesh is one such region in northwest Himalaya 
that suffers several landslides activity due to tectonic and anthropogenic activities in these geologically young 
and unstable mountains. Some of the landslides in Himalayan regions are located along the tectonic boundaries 
and often cause severe destruction to residents and agricultural land. One such slide occurred at midnight on 
October 22, 2013, along the Jawalamukhi Thrust and cause severe destruction to houses and agricultural land 
located in Niangal village, Soldha area in Kangra district.  Field observation carried out after the slide activity 
reveals that this slides was not due to normal phenomena associated with slope failure causing landslides, but 
appears to be major evidence for the neo-tectonic activity in the region indicating movement along the prominent 
the Jawalamukhi Thurst separating the underlying Upper Siwalik Group of rocks from the overlying Middle 
Siwalik sandstone.   Under this study the ambient noise measurements at 30 sites have been performed on the 
landslide body and analyzed the directional resonance of the slide zone. Using the fundamental frequency and 
shear wave velocity derived for the region, the thickness of sediments was obtained to know the geometry 
of the slip surface. The analysis reveals that the Landslide was not unidirectional but had multidirectional 
components.
Keywords: Northwest Himalayan Mountains, Neotectonic activities, Niangal village, Jawalamukhi Thurst.
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Effect of lockdown amid covid-19 pandemic on air quality in a city of Haryana
Ravinder Bainsla1, Arvind Gupta2, Vivek Kumar3 and Sawar Gupta4

1M.Tech. student, J C Bose University of Science and Technology, YMCA Faridabad
2Professor, J C Bose University of Science and Technology, YMCA Faridabad

3Professor, IIT Delhi
4M.Tech. Student Gautam Buddha University, Greater Noida.

Abstract: The COVID-19 began in China and soon it has spread in the vast majority of the nations of the 
world. It was pronounced as a worldwide pandemic in March 2020 by the World Health Organization (WHO). 
Numerous Nations executed countrywide lockdown across the globe. This total lockdown improved   the air 
quality essentially because of less human intervene in Nature. In India, a total lockdown of was executed in 
stages from March 25 to May 31, 2020. Air quality in terms of the pollutants: PM2.5, PM10, SO2, NO2 from the 
three most dirtied urban communities of Haryana were taken and analysed. A broad examination of the mean 
convergence of significant air contaminations has been made for the periods of lockdown incorporating before 
lockdown period with similar periods in 2019. It is seen that the contamination of PM2.5, PM10, NO2 and SO2 has 
diminished mostly up to 50% under the period of lockdown. Reviewing above there is a critical need to curb the 
high pollution creating activates and replace these activities with alternative cleaner technologies.
Keywords: COVID-19, PM2.5, PM10, NO2, SO2.

Assessment of Air Quality Parameters of DTUAAQM Station using WEKA 
Ritikan Choudhary, Nikita Thakkur and Meena Kapahi

Manav Rachna University, Sec 43, Faridabad, Haryana-121004

Abstract: Air pollution is one of the major global issues and is a real menace to community health. The rise 
of industrial activities, exhaust emissions, and other sources have led to an increase in the concentration of 
air pollutants. With the rise of AI technology nowadays, we can use machine learning algorithms to find out 
the effect of these air pollutants on our society as a whole. The present study is an attempt to analyze the 
annual variation of air quality parameters, the correlation among various parameters, and the associated reasons 
behind them of Delhi Technological University (DTU) monitoring station using The Waikato Environment for 
Knowledge Analysis (WEKA) software. DTU is one of the Air Quality Monitoring (AAQM) stations built across 
the country under the National Air Quality Monitoring Programme (NAMP). The raw data was obtained through 
the Central Pollution Control Board (CPCB) official site for the year 2020. Because of the COVID-19 lockdown 
initially imposed during that period,  a great variation in the concentration of the parameters was observed. It 
was found that PM2.5 and PM10 levels decreased during the lockdown period and rose when the lockdown was 
lifted. However, SO2 and O3 levels showed completely different trends. A direct positive correlation was only 
found between PM2.5, PM10, and CO. This could be attributed to the fact that these pollutants tend to originate 
from similar sources of emission.
Keywords: WEKA, air pollutants, lockdown, NAMP, AAQM.

Analysis of Air Pollution using WEKA
Divyansh Singhal, Hardeo Thakur and Deepa Arora

Manav Rachna University, Sector 43, Faridabad
Abstract: The advancement in science and technology has brought rapid changes in our ecosystem. The league 
of producing more and fast has stressed the nature and led to the development of air, water and soil pollution 
leading to drastic climate change. The paper presents the analysis of bulk data of air pollution of different cities 
of India using a different classification of WEKA software. The main objective is to analyze and compare the 
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proportionality of pollutants in the air through implementation of classifiers like J48, Naive Bayes, Bayes net, 
Random Tree, and Hoeffding Tree and establish the best method which would be helpful to take initiatives to 
decrease the rapid increase of air pollution. According to the experimental result, the higher accuracy achieved 
through classifier J48 has assured the credibility of results in comparison to others. 
Keywords: WEKA, Air pollution, J48, Naive Bayes, Bayes net, Random Tree, and Hoeffding Tree.

Understanding Climate Change, Environment and Natural Resources
Dr. Bir Abhimanyu Kumar1 and Veeragoni Shirisha2

1Deputy Director, Student Registration Division, Indira Gandhi National Open University , New Delhi, India 
2Assistant Professor, CSSEIP, SSS-I, Jawaharlal Nehru University

Abstract: The inter-linkages between global climate change, environment and its impact on natural resources 
are very complicated in nature. There are many dynamic factors which influences the quality of air, water, soil 
and other environmental components. The surface temperature, gaseous composition and climatic conditions of 
our earth have changed naturally since its origin. In primitive days, climate and other environmental conditions 
on the earth were not suitable for origin and survival of life. However, due to natural processes it changed and 
origin of life took place. Researchers and scientists working in the area of environment and climate change 
have analysed the available data and found that the planet Earth is gradually warming. Based on the historical 
evidences, scientists have traced seven cycles of glacial advances and retreat during the last 650,000 years 
and also noticed that about 7,000 years ago, the last ice age abruptly came to an end. The phenomenon of 
climate change has several impacts on our environment and natural resources. There are several factors such as 
urbanization, deforestation, forest fires, rate of greenhouse gases emissions and industrialization which affect 
the climate change. Some of the significant impacts of global climate change include global warming, sea level 
rise, biodiversity change, natural ecosystem, impacts on agriculture, forestry and food productivity, marine 
life, change of wildlife habitat, glaciers and impacts on human health. This paper is an attempt to understand 
the phenomenon of global warming and issues related to climate change, reasons of climate change and its 
implications on the earth’s environment and our natural resources.
Keywords: Climate change, environment, natural resources.

Urban-Rural Environmental Inequality
Tanisha Chhabra

The Author(s) 2022 Deenbandhu Chottu Ram University of Science and Technology, Murthal, Haryana
Abstract: The paper offers a unifying concept of relationship between “inequalities within country and 
Environmental disparity” for understanding of Rural-Urban disparity impact environment in context with 
climate change referred here collectively understanding “Social and Economic inequality”. How pollution 
from the urban areas migrate to rural areas causes disadvantages to rural disproportionately from urban areas 
resulting in future environmental inequality. This paper include identifies main solution by which the inequality 
aggravating effect on the environment. (a) Pollution is one of the main factors by which environmental inequality 
with country be can markdown. (b) Conservation of natural capital can help reduce environmental inequality 
within country. (c) Climate change and Disaster due to inequality within country. It is also note that the same 
analytical framework and initiative can be used to discuss the innovative solution to reduce the environmental 
inequality across the country.
Keywords: Inequality/Disparity, Environmental pollution, Climate change; Susceptibility; ability to control; 
adaptation.

Effective Legal framework for Air Water and Soil pollution control
Ramautar Eklavya 

LLB (3rd year) IGU Meerpur, Rewari
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Abstract: In our much beloved lengthiest Constitution of India specifically mentioning the Seventh schedule 
of our Constitution embedded with rich and robust material pertaining to forest conservation, soil strength 
and fertility, ecological balance measures regarding prevention of pollution and biodiversity diseases and 
preservation of environmental health of Air, Water and Soil in totoper se. 
The semi-magna carta of Indian constitution regarding social welfare state concept engrosses in Directive 
Principles of Welfare State Policy (DPWSP) to preserve Mother Nature and its life giving force inherently 
embedded in its natural resources which are apparently Air, Water and Soil per se. Preamble as “The identity 
card of the Constitution” stated by N.A. Palkhiwala, carries authentic weight of Justice-social, economical and 
political. Adopt, Enact and give to ourselves this Constitution. The Fundamental rights of our citizens to live 
life with Right to Dignity implicitly states that Right to Health , Right to Environment under article 21 speaks 
volumes.
By 42nd Amendment Act of 1976, Article 48A states protection and improvement of environment and safeguarding 
of forests and wildlife. As article 47 relates the duty of the state to raise the level of nutrition and the standard of 
living as to improve the public health emanates from ambient Water, Air and Soil quality. The moral obligation 
of the state and of all its citizens to promote the spirit of healthy environment, part-IV A (Article 51A (g)) of the 
constitution says that, it shall be the duty of every citizen of this country “To protect and improve the natural 
environment including forests, lakes, rivers and wildlife and to have compassion for living creatures” are the 
epicentre of this research paper.
Keywords: Legal Framework, Seventh schedule, Soil Health, Ambient Air and Water, Standard of living, Moral 
Obligation.
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Water Conservation – Strategies and Solutions
Ashima and Neelam Vashisth

Department of Chemistry, Gurugram University, Gurugram, Haryana

Abstract: Any beneficial deduction in the use of water, loss or waste. Water Conservation includes all the policies, 
strategies and activities to sustainably manage the natural resource of fresh water. India has 16% of the world’s 
population and only 4% of the world’s water resources, which are depleting rahpidly. Water is one of the most 
important inputs essential for the crops. And shortage and excess of water affects the development and the 
growth of the plants, yields and produce quality. There are various methods to reduce such losses and it also 
improves the soil moisture. These are mulching, utilization of fog or dew by net-surfacing traps, transfer of 
water from surplus areas to deficit areas by inter-linking water systems, or the hdesalination technologies such 
as electro-dialysis and reverse osmosis, use of efficient watering systems such as drip irrigation will reduce the 
water consumption by plants. The most important step in the direction of finding solutions to issues of water 
and environmental conservation is to change people’s attitudes and habits; this includes each one of us.
Keywords: Water Conservation, Electro-dialysis, Reverse osmosis.

Use of Sulphur in Wastewater Treatment and Pollution Bioremediation
Gitanjali

Assistant Professor, Department of Chemistry, Indira Gandhi University, Meerpur

Abstract: In both natural environments and artificial biosystems, sulphur plays a significant role in biochemistry. 
The macroelement is also connected to other significant element cycles, such as those for carbon, nitrogen, and 
iron. As a result, sulphur cycling, which is predominantly mediated by sulphur-oxidising bacteria and sulphur-
reducing microorganisms, has significant environmental implications, especially in wastewater treatment and 
pollution bioremediation. This work describes the microbial sulphur metabolism. Firstly, thorough assessment of 
recent developments of microbial sulphur metabolisms at the molecular, cellular, and ecological levels, together 
with their energetics will be given. Then, the effects on the environment of efforts to combat soil and water 
contamination will be presented. Major obstacles are also noted and examined with regard to understanding 
microbial sulphur metabolisms and how they relate to environmental applications.
Keywords: Environment, Artificial biosystems, Sulphur, Energetics.

Synthesis of MoS2 Nanosheets by Liquid Exfoliation Method for Wastewater 
Treatment

Shweta*1, Kaushal Kumar1, Vinamrita Singh2, Sohan Lal3 and Arun Kumar1

1Department of Physics, J.C. Bose University of Science and Technology, YMCA, Faridabad-121006, India.
2Department of Applied Science and Humanities, Netaji Subhas University of Technology, East Campus, Delhi – 110031, India.

1Department of Physics, National Institute of Technology, Kurukshetra-136119, India.

Abstract: Moleybdenumdisulphide (MoS2) nanosheets produced by liquid exfoliation method have a potential 
in photocatalytic, photovoltaic and optoelectronic applications. In this study, MoS2 from bulk is synthesized 
to few layers range via grinding-assisted sonication process with N,N-dimethylformamide (DMF) as solvent. 
The prepared MoS2 dispersion is characterized by optical absorption and FTIR spectroscopy. These 2D MoS2 
nanosheets can be used for wastewater treatment in dark and can be improved further if enforced by visible 
light. Here, MoS2 nanosheets are demonstrated as an effective alternative for cleaning of wastewater and acts as 
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an excellent catalyst for the said photocatalytic activity. This study can be helpful to understand the potential of 
MoS2 nanosheets for water treatment and purification.
Keywords: Moleybdenumdisulphide, Nanosheets, FTIR spectroscopy.

Status of Springs in the Frontal Part of Himalaya: A Case Study from the 
Jawalamukhi Region

Richa Panjla1, Ambrish Kumar Mahajan1 and Sanjay Pandey2

1Central University of Himachal Pradesh, Dharamshala-176215.
2Central Ground Water Board, Regional Office, Dharamshala.

Abstract: Springs are a vital freshwater resource in the Himalaya. In my study area, springs are widely distributed 
along favorable geological and geomorphological zones. The fracture and joint type of springs are existing in 
the low topographic areas either along structural weak zone or at the contact of geological formations. Where 
seepage type springs are formed on the slope of hilly covered with loose materials such as talus and scree 
or other granular materials. The present study aims to investigate the presence of springs in the study area 
and analyze some of the springs for the hydro-chemical parameters viz. pH, total dissolved solids, electrical 
conductivity, total hardness, total alkalinity, and bacteriological parameter during the pre-monsoon season. More 
than two hundred seasonal and perennial springs have been inventoried in the study area. Thirty-two spring 
samples were collected during pre‑monsoon and were analyzed whereas eight spring water samples were for 
bacteriological analysis. The results show that the pH value of all the spring water samples ranges from 6.13 to 
8.24 with two spring water samples having a pH below 6.5 showing the acidic nature of the spring water. TDS 
of spring water samples range between 120 ppm to 711 ppm whereas the electrical conductivity ranges between 
240 to 1423 micro semen per cm at 250C. The total hardness of the spring water samples lies between 200  mg/l 
to 650 mg/l whereas the total alkalinity ranges from 250  mg/l to 700 mg/l. The bacteriological results show the 
presence of Total coliform, fecal coliforms, and E. coli in the spring water samples that making them unsuitable 
for direct consumption.
Keywords: Springs, Geomorphological zones, Bacteriological analysis, TDS.

Potential of Bacteria in Controlling Water Pollution
Devanshi, Tanisha Manchanda and *Neelam vashisht

Department of chemistry, Gurugram University, Sector 51, Haryana 122003

Abstract: Water pollution is the contamination of water sources which make the water unusable for drinking, 
cooking, and other activities. The study of 29 European lakes has found that some naturally-occurring lake 
bacteria grow faster and more efficiently on the remains of plastic bags than on natural matter like leaves 
and twings. The bacteria break down the carbon compounds in plastic to use as food for their growth. The 
scientists say that enriching waters with particular species of bacteria could be a natural way to remove plastic 
pollution from the environment.  The rate of bacteria growth more than doubled when plastic pollution raised 
the overall carbon level in lake water by just 4%. Some of the compounds within plastic can have toxic effects 
on the environment particularly at high concentrations. These bacteria have great potential in controlling plastic 
pollution in different water bodies.  That plastic pollution is stimulating the whole food web in lakes, because 
more bacteria mean more food for the bigger organisms like duck and fish. The studies involved sampling 
between august and September 2019. To across a range of conditions these differed in latitude, depth, area, 
average surfaces temperature and diversity of dissolved carbon-based molecule. The study shows that when 
carrier bags enter lakes and rivers they can have dramatic and unexpected impacts on the entire ecosystem. 
Enriching water bodies with these bacteria can help in removal of plastic pollution and natural clean-up of the 
environment.
Keywords: Lake bacteria, Plastic pollution, Ecosystem, Natural clean-up.
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Novel Technologies for Improving Irrigation Management and Enhancing 
Water Productivity

Saurabh Thakur1, Sanjeev K Sandal2, Bhawna Babal1 and Aanchal1

1PhD Scholar, Department of Soil Science, CSKHPKV, Palampur.
2Principal Scientist, Department of Soil Science, CSKHPKV, Palampur.

Abstract: Water use for agriculture is being more strictly regulated as a result of growing global water scarcity 
as irrigation is the largest consumer of fresh water in the world and is essential for maintaining agricultural 
productivity. Ineffective irrigation management can impair crop output, abuse water resources, diminish 
producer income directly, and have detrimental effects on environmental stainability. So, the precise timing 
and volume of irrigation are likely the most crucial elements for effective irrigation management, saving water, 
increasing water use efficiency and water productivity. Additionally, it is also critical to accurately assess the 
water requirements and match the frequency of irrigation to the features of the soil and the development of plant 
roots in order to reduce deep percolation of water. In the current business climate, technological advancements 
have become crucial and countries are continuously working to improve irrigation management techniques by 
adopting and integrating various technologies to offer the highest level of operational effectiveness while reaching 
the required performance outcomes. Recent developments in data processing, data management, smartphone 
irrigation scheduling, automation etc. prospects for improving decision making in watering regime. An effective 
combination of soil, plant, and weather sensors combined with these cutting-edge systems, delivering real-
time data to an adaptive decision support system, creates a ground-breaking platform for improving irrigation 
management and water productivity.
Keywords: Water, Agriculture, Sustainability, Irrigation management techniques.

Importance of Irrigation Scheduling Criteria in Field Crops
Meera Devi, Jitender Kumar Chauhan and Arti Shukla

Horticultural Research and Training Station and Krishi Vigyan Kendra, Solan.

Abstract: Irrigation scheduling is the process used by irrigation system managers to determine the correct 
frequency and duration of watering. The following factors may be taken into consideration i.e. precipitation rate 
of the irrigation equipment how quickly the water is applied, often expressed in inches or mm per hour. Where 
water is scarcer or expensive, irrigation should be planned to maximize water productivity but where good 
land is scarcer than water, it be planned to obtain maximum production per unit of area. Several other factors 
such as soil hydraulic properties, depth, salinity and nutrient status of root zone, ground water level, method of 
water application, availability and quality of water, weather conditions, plant characteristics and other specific 
needs such as crop cooling, frost protection etc. must be considered. Irrigation scheduling procedures consists 
of monitoring indicators that determine the need for irrigation. Various indicators are used to assess irrigation 
needs, including soil moisture measurement, plant indicators and climatological indices. 
Keywords: Irrigation, Water productivity, Crop cooling, Frost protection.

Water Conservation: Evaluation of Rooftop Rainwater Harvesting System 
and Gravity Fed Drip Irrigation System in Rainfed Area of Jammu Region

Dr. Sushmita M. Dadhich1*, Er Sidharth Arya2, Dr. R.K. Srivastava3, Dr. Sushil Sharma4,  
Dr. R. Puniya5 and Dr. A.P. Singh6

1* Assistant Professor, Division of Agricultural Engineering, 2Ex Student, Division of Agricultural Engineering, 
3, 4Professor, Division of Agricultural Engineering, 5Junior Scientist, Division of Agronomy

6Professor, Advanced Centre for Rainfed Agriculture, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu, 
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Abstract: The effective use of water is the key factor for crop production in rainfed areas of Jammu. For marginal 
farmers’, Gravity fed drip irrigation system provide a means of maximizing return on their cropland by 
increasing the agricultural productivity per unit of land and through increasing cropping intensity during the 
dry season. The experiment was conducted at Advanced Centre for Rainfed Agriculture (ACRA), SKUAST-J, 
Dhiansar (Samba), Jammu during the year 2019-2020. The total head required for gravity fed drip irrigation 
system was worked out to be 1.8 m. Frictional losses of main, laterals, and other fittings and head required for 
the farthest emitter to operate were found to be 1.16, 43.27, 4.5 and 130 cm respectively. Various parameters such 
as average emitter discharge (qa), relative emitter discharge (R), standard deviation of emitter flow rate (Sq), 
coefficient of variation of emitter flow (Cv), statistical uniformity (Us), emission uniformity (Eu) and uniformity 
coefficient (Uc) were evaluated. The average emitter discharge for the system was found. 3.40 l/h. This was lower 
than the manufacturer’s specificationof 4 l/h.The values obtained for Cv, Us, Eu and Uc were 0.19, 81.37 %, 80.92 
% and 83.95 % respectively. The overall performance of Cv, Us, Uc and Eu were very good, good, good and good 
respectively. 
Keywords: Low cost drip irrigation system, rooftop rainwater harvesting system, Frictional losses, emission 
uniformity.

Fertigation studies and irrigation scheduling in drip irrigation system in 
tomato crop

Kanik Kumar Bansal, Meenakshi Attri, Naveena, and Hritik Srivastava
Division of Agronomy Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu, Jammu.

Abstract: Fertigation is a technique of applying fertiliser in which the drip irrigation system incorporates the 
fertiliser into the irrigation water. In this technology, irrigation is used to uniformly disperse fertiliser solution 
because nutrients are so readily available during drip irrigation, the effectiveness is higher. Both liquid and 
water-soluble fertilisers are employed in this manner. This technique raises fertiliser usage efficiency from 80% 
to 90%in tomato crop. Applying NPK through drip irrigation in ten equal splits at intervals of 8 to 10 days saved 
20 to 40% fertiliser when nitrogen was applied in two equal splits using furrow irrigation (at planting and one 
month later). Similar to this, the drip technique used 25–35% less water and resulted in a fruit output that was 
3.0–13.5% higher in tomato crop. When comparing water usage efficiency across nitrogen levels, drip irrigation 
frequently outperforms surface irrigation. When 75% of the fertiliser was administered via fertilisation and 
25% of it was applied in solid form, the fruit production is at its highest. Dry matter of the plant, leaf area, plant 
height, and apparent nitrogen recovery were all higher with drip irrigation than with furrow irrigation when 
total fertiliser absorption was supplied in a 25:75 ratio. The typical tomato fruit colour and size were unaffected 
by drip irrigation scheduling. Comparing liquid fertilisers to soil-applied fertilisers, it was also found that the 
incidence of pests was reduced. Lower leaf resistance was lower than upper leaf regardless of the irrigation 
methods used.
Keywords: Fertigation, drip irrigation, furrow irrigation, surface irrigation

Effect of Vitamin C Supplementation on Some Hormonal and Biochemical 
Parameters in Water Deprived Goats(Capra Hircus) in Different Seasons

Dr. Sumeet Kour1, Dr. Jonali Devi2 and Dr. Kamal Sarma3

1PhD Scholar, 2Professor and Head, Division of Veterinary Physiology and Biochemistry and 3Professor, Division of Veterinary Anatomy
Faculty of Veterinary Sciences and Animal Husbandry, S.K. University of Agricultural Sciences and Technology of Jammu, R.S. 

Pura, Jammu (J&K)

Abstract: In this experiment, the effect of vitamin C on some physio-biochemical parameters in water deprived 
goats was studied. Total 18 numbers of adult male goats were selected for the experiment during summer and 
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winter seasons and divided into 3 groups viz. control, T1 and T2 (n = 6). In T1 group, water was restricted and 
subdivided into 3 experimental periods: in period 1 (day 1 to 7), animals were adapted to water restriction 
regime by limiting access to water gradually from 1.5 to 3 hrs/day. In period 2 (day 8 to 14), animals of the 
treatment groups had access to water for 3 hrs/day. In period 3 (day 15 to 22), animals had access to water only 
every second day for 6 hours. In T2 group, the same protocol as mentioned above was followed with addition 
of vitamin C supplementation at a dose rate of 180 mg/kg b. wt./animal/day. In control group, water was offered 
ad lib throughout the experimental period. Blood was collected on 1, 7, 14 and 22 days for the estimation of 
different parameters.  In T1 group, increasing trend (P < 0.05) of urea, creatinine, liver and oxidative enzymes, 
serum electrolytes and cortisol levels were seen; with significantly (P < 0.05) decreasing trend in regard to water 
and feed intake, body weight and T3 and T4 levels. In T2 group, ALT, AST, ACP, K, Cl, SOD, GPx, catalase, LPO 
and cortisol levels were increased upto day 14 and then decreased on day 22; whereas, WI and FI decreased up to 
day 14, then increased on day 22. Serum enzymes, electrolytes, oxidative enzymes and cortisol levels in T1 were 
significantly higher (P < 0.05) than T2; whereas, the values of WI, FI, body weight, T3 and T4 were significantly 
lower (P < 0.05) in T1 than T2. Overall summer values of drinking duration and frequency, enzymes, Na, Cl and 
cortisol levels were higher as compared to overall winter values. To conclude, water deprivation had negative 
impact on behavioural, biochemical and hormonal parameters, which can be ameliorated by supplementation 
of ascorbic acid at the rate of @180mg/kg b.wt./day in goat.
Keywords: Biochemical, hormonal, season, water deprived goats.

Semi-Arid Agro Ecosystem of India: Future Concerns for Sustenance
Rajeev Kumar Saha

Assistant Professor (ME), J.C. Bose University of Science and Technology, YMCA, Faridabad

Abstract: Agro ecosystem of India is diverse in nature consisting of various agro-ecological regions viz. arid, 
semi‑arid, sub-humid, and humid-per humid including coastal and island regions. Semi-arid agro-ecological 
region is the largest of all having more than 35% of area under cultivation (approximately 79 million Ha). 
Human caused disasters are taking its toll either directly or indirectly on our agro ecosystem with long term 
consequences. Water deficit with drought looming large at many places is a major concern. Severe drought is 
experienced almost every three years. At many places deficiency of nitrogen, phosphorous and zinc elements in 
soil creates nutrient imbalance. The paper discusses semi-arid Agro ecosystem of India with associated concerns 
and possible solutions for sustenance on long term basis.
Keywords: Agro ecosystem, Drought, Water deficit, Nutrient imbalance.

Impact of Drip Placement and Fertigation through Organic and Inorganic 
Sources on Water Use Efficiency and Productivity of Cucumber under 

Protected Cultivation
Bhawna Babal and Sanjeev K. Sandal

Department of Soil Science, CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur-176062, Himachal Pradesh, India

Abstract: With increased demand of water in priority sectors (domestic, industrial, energy, etc.), the availability of 
water for irrigation has reduced. Efficient methods of irrigation such as drip could increase the water productivity 
of different crops with reduced amount of water for irrigation, particularly for widely spaced crops in water 
scarce, undulated, sandy or hilly areas. Sub-surface drip system may prove better in reducing evaporation and 
deep percolation losses, increasing moisture uniformity in root zone and improving water-use efficiency over 
the surface system. Low to very low nutrient use efficiency under conventional methods of irrigation (flooding, 
furrow, check basin, etc.) imposing serious economic problems and environmental concerns demands for the 
supply of nutrients with irrigation (fertigation). Drip fertigation could maintain optimum nutrient and water 
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supply in the root zone as per the specific need leading to higher yields and better-quality produce. Therefore, 
an experiment was conducted on cucumber crop under a naturally ventilated polyhouse with surface and sub-
surface drip irrigation and five different fertigation treatments viz., compost tea, vermiwash, compost tea + 75 % 
recommended dose of fertilizers (RDF), vermiwash + 75 % RDF and 100 % RDF. Among the different treatments, 
the water use efficiency and productivity of cucumber turned out to be significantly higher under the compost 
tea + 75 % RDF and 100 % RDF with under sub‑surface drip irrigation treatments.
Keywords: Irrigation, Polyhouse, Vermiwash, RDF, Fertigation.

Development of Eco-Friendly Concrete using Liquid and Solid Waste 
Materials
Vaishali Sahu

Associate Professor and Head, The NorthCap University, Gurgaon, Haryana, India.

Abstract: Construction is a profoundly asset intensive procedure utilizing materials, land, energy and water 
in immense sums. Since structures are required to satisfy our essential requirement for shade, so utilization 
of these assets is basically unavoidable. Notwithstanding, with depleting stock of regular assets and lowering 
eco-framework, the utilization of assets must be savvy, reasonable and non-wasteful. Quest for alternative 
and reused materials, numerous floor spaces and utilization of sustainable power source are a portion of the 
arrangements that people have found throughout the years against the apparent danger of materials, land and 
energy limitations separately. The objective of this study was to comprehend the physical and chemical properties 
of concrete utilizing secondary treated sewage water and solid waste. The samples of water used were secondary 
treated sewage water (STSW) and fresh water (FW). Compressive strength test and slump test were carried out 
for each concrete mixes. Fresh water was replaced with treated sewage water in different percentage by weight, 
recycled coarse aggregate (RCA) was used to replace 25% of normal coarse aggregate (NCA) and 30 % of cement 
was replaced by flyash.  This modified concrete was tested for its fresh and hardened properties. The results of 
compressive strength and workability of concrete after replacement of materials in respective percentages was 
found to be in the acceptable range as per IS 456:2000. 
Keywords: STSW, FW, Flyash, NCA

Physico-Chemical Characteristics of Groundwater/Drinking Water Samples 
in Sunderbani and Nowshera Tehsils of Rajouri District, Jammu Province, J&K, 

India
Dhaneshwari Sharma

Central University of Himachal Pradesh, Dharamshala-176215

Abstract: The present study aims to assess the drinking water quality of selected areas in Sunderbani and 
Nowshera Tehsils of District Rajouri, J&K, India. After collecting samples from selected sampling locations, 
analysis using APHA methodology and BIS standard methods (BIS methods for Ca and Mg analysis) was 
done. The physicochemical parameters analysed were colour, odour, Turbidity, TDS, TSS, TS, pH, Temperature. 
Conductivity, Total hardness, Calcium (Ca2

+), Magnesium (Mg2
+), CO3

2–, HCO3
–, OH–, and Total Alkalinity. Obtained 

results were compared with BIS: IS 10500 (2012) and WHO Standards. Our Results showed that most of the 
samples are above acceptable range for hardness and magnesium level. In general, the values obtained for the 
parameter Colour, Odour, pH, Turbidity are within the permissible range except for sample No. 08. The Total 
Hardness and Total Alkalinity were found above the acceptable limit of IS 10500:2012. The level of TDS was 
above the acceptable limit for 31% of the samples analysed. The high level of Calcium and Magnesium ions 
noticed in all the drinking water samples studied suggests that a Preliminary Treatment is required before direct 
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consumption. Hydroxide and Carbonate was all together absented in all the drinking Water samples except for 
Location No. 3 and 4. The level of Nitrate was below the Detection Limit (DL = 2 mg /L) for 92% of the water 
sample analysed. Thus, present study would serve as a baseline database for the regional water resources of the 
J&K UT for any future studies to assess change over a time gap.
Keywords: Colour, Odour, Turbidity, TDS, TSS, TS, pH, Temperature, Detection Limit.

Design of Automated Boiler Safety System
Nikhil Dev1, Rajeev Saha1  and Sanjay Sharma2

1Assistant Professor, J C Bose University of Science and Technology, YMCA, Faridabad, Haryana
2Deputy Chief Inspector Boiler, Haryana

Abstract: Coal and gas based boilers are used extensively for power and steam generation in small and medium 
scale industries. Safe boiler operation requires continuous inspection and maintenance at specific time intervals. 
Most of the inspection and monitoring is done manually by human being. Most of the time observer is not 
having any data on boiler operation and maintenance. Therefore, decisions of boiler operators are solely based 
upon his past experiences. A standardized system based upon the available data is required to be designed for 
safe and reliable operation of the boiler. In the present work design and development of boiler safety system is 
presented and the system is automated based upon the previous data available. Boiler automation includes the 
monitoring of temperature, pressure and water level using different sensors. The present system is helpful in 
achieving profitability with safety.
Keywords: Coal, Gas, Boiler automation, Temperature, Pressure.

Assessment of Cyto-Toxic Effects caused by Microplastics in Terrestrial 
Plants

Mandeep Kaur1, 2, Ming Xu1, 2, 3,* and Lin Wang1, 2,*

1Henan Key Laboratory of Earth System Observation and Modelling, Henan University, Kaifeng 475004, China
2College of Geography and Environmental Science, Jinming Campus, Henan University, Kaifeng 475004, China

3BNU-HKUST Laboratory for Green Innovation, Beijing Normal University, Zhuhai 519088, China

Abstract: Present scenario shows that accumulation of micro-plastics (MPs) in the environment has resulted in 
various ecological and health concerns. Keeping this in view, present study was conducted to measure the effect 
of different sizes (80, 100, 200, 500, 1000, 2000, 4000, 8000 nm) of polystyrene MPs (PS-MPs) on root length and cell 
division of root tip cells of Allium cepa using A. cepa root chromosomal aberration root tip assay. Allium bulbs 
were treated with two different concentrations of PS-MPs (100 and 400  mg/l). It was observed that MPs particles 
of size 4000 and 8000 nm showed highest reduction in root length with respect to negative control (Milli Q water) 
while, mitotic index decreased significantly in both size and concentration manner, where lowest (12.06 %) was 
recorded in 100 nm size PS-MP at 100 mg/l. Also, induction of different types of chromosomal aberrations, with 
the highest percent of clumped chromosomes (CC), followed by C-mitosis (CM), delayed anaphase/s (DLA), 
vagrant/s (VG), laggard/s (LG), distorted/disturbed metaphase/s (DM), multi-polarity (MP), bridge/s (BG), 
break/s (BK), ring chromosome/s (RC) and nuclear anomalies like micronuclei (MN) and nuclear bud (NB) in 
root tip cells of A. cepa were reported. Chromosomal abnormality index (CAI) and nuclear abnormality index 
(NAI) showed significant decrease with respect to size of PS-MPs. Present study concluded that irrespective of 
sizes and concentrations MPs can cause cyto-toxic effects and nuclear damage to the plant cells by adversely 
impacting their cell division and spindle formation. 
Keywords: Micro-plastics, C-mitosis, Chromosomal abnormality index, Nuclear abnormality index.
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Analysis of Waste Water Effluent in Maliana Sanjauli Stpsewage Treatment 
Plant, Shimla

Harsh Sharma
School of Earth and Environmental Sciences, Central University of Himachal Pradesh, Dharamshala

Abstract: The physical and chemical properties of the Maliana STP's (Sewage Treatment Plant) waste water 
treatment facility were investigated in the current study from January to July, which corresponds to the varying 
seasons of winter, summer, and rainy season. Each day, samples of the sewage from the intake and outlet are 
taken, and the mean values for that month are then recorded. The average values of the following parameters 
were determined ie pH, Total Dissolved Solids, Total Suspended Solids, Biological Oxygen Demand (BOD), 
Chemical Oxygen Demand (COD), and Dissolved Oxygen demand (DO). pH was measured (8.18- 9.21) at 
the intake and (7.6-8.2) at the outlet, which is mildly alkaline. At the intake, COD Chemical Oxygen Demand 
(450–670  mg/l) and BOD Biological Oxygen Demand (264–381  mg/l), and at the outflow, (12–24  mg/l) and 
(108–212  mg/l) respectively. However, there is no significant difference in the total dissolved solids at the inlet 
(473-658  mg/l) and outflow (312-554  mg/l), whereas the total suspended solids at the intake (570-820  mg/l) and 
outflow(54-90  mg/l) have substantially changed. The inflow has very little dissolved oxygen, although after 
treatment of waste water outflow has more dissolved oxygen (0.3–5.64  mg/l). This study examines the current 
status of Maliana STP's waste water management system and the water quality following treatment of the waste 
water. Furthermore, this research intends to produce a solid waste (or treated sludge) that may be disposed of or 
reused as well as a fluid waste stream that is safe for the environment (usually as farm fertilizer).
Keywords: Maliana STP's, BOD, COD, DO.

Water Pollution Control and Conservation Effect of pesticides on soil  
and water pollution

Rakesh Sharma
Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu

Abstract: The present study was conducted in Jammu district of Jammu Kashmir Union Territory to find out how 
the empty containers of the pesticides were disposed by the farmers. The information was collected by personal 
interview method from 100 vegetable growers. Majority (90%) of the farmers reported that they throw away 
the empty containers after spraying. Very few farmers bury the empty containers properly. The farmers also 
reported that they used to throw away the empty containers in the running water. Even farmers of the opinion 
that they have less understanding of the inverted triangles mentioned on pesticide containers in different colours. 
Thus, the study indicated that farmers were doing the wrong practice of proper disposal of the empty pesticide 
containers that are creating soil and water pollution. It is therefore suggested that awareness activities should be 
planned for the farmers to sensitize them about the side effects of improper disposal of empty containers and to 
educate them about the use of safe pesticides that are less hazardous.
Keywords: Vegetables, pesticides, pollution, disposal.

Role of Nanotechnology in Water Purification
Ekta1, V.K. Sinha1, Jitendra Gangwar2 and Yashpal Sharma3*

1Department of Chemistry, Baba Mastnath University, Asthal Bohr, Rohtak, Haryana, India
2Department of Physics, RPS Degree College, Balana, Mahendergarh, Haryana, India
3Department of Physics, RPS Degree College, Balana, Mahendergarh, Haryana, India

Abstract: Clean water is the global need and need of life for all the human kinds. Crowded, expanding cities 
in many parts of the world are experiencing an increased demand for fresh water, and planners are unclear 
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as to how the water needs of tomorrow will be met. But the clean water resources are being contaminated in 
present time, due to the effects of pollution combined with global climatic change. Water contamination not 
only effect environment and human health, but it has also impacts on economic and social costs. There are 
various ways used commercially and non‑commercially to fight this problem which is advancing day by day 
due to technological progress. Nanotechnology is one of the key technologies of the 21st century with numerous 
innovations in the field of environmental applications. Nanotechnology has also proved to be one of the finest 
and advance ways for waste water treatment. There are various reasons behind the success of nanotechnology 
and scientists are still working on further enhancement of its usage. Nanoparticles have very high absorbing, 
interacting and reacting capabilities due to its small size with high proportion of atoms at surface. It can even 
be mixed with aqueous suspensions and thus can behave as colloid. Nanotechnology is an easy and practical 
approach to clean waste water by using different methods. Different types of bacteria, toxic chemicals like 
arsenic, mercury etc., and sediments can be removed by using nanotechnology. Nanomaterial based devices 
are being used for water purification. Nano filtration method has advantages over other conventional method 
as low pressure is required to pass the water through filters and these filters can be cleaned easily by back 
flushing. Smooth interior of carbon nanotubes makes them convenient for the removal of almost all types of 
water contaminants. Because of larger surface area nanostructured materials have advantages over conventional 
micro structured materials.Since water treatment by using nanoparticles has high technology demand, its usage 
cost should be managed according to existing competition in market (Crane et al., 2012). There are various 
recent advances on different nanomaterials (nanostructured catalytic membranes, nanosorbents, nanocatalysts, 
bioactive nanoparticles, biomimetic membrane and molecularly imprinted polymers (MIPs) for removing toxic 
metal ions, disease causing microbes, organic and inorganic solutes from water.
Keywords: Nanoparticles, Nanotechnology, Nanosorbents, Molecularly imprinted polymers, Nanocatalysts.

Detection of Alkali Metals in Water Sample
Rashmi Pundeer and Minakshi*

Department of Chemistry, Indira Gandhi University, Meerpur-122502 Rewari (Haryana), 

Abstract: Alkali metals have vital roles to perform in the human body. In physiology, industry, and medicines 
also, they are very essential. Sodium ions are needed to convey nerve impulses and regulate muscle contraction 
and relaxation, they are also crucial for maintaining the body's water balance. Potassium plays a significant 
role in maintaining the osmotic pressure between cells and interstitial fluid. It is also used to treat a variety of 
illnesses, including hypokalemia, muscle weakness, and cardiac issues. Potassium ions aid in the movement of 
waste items outside of cells as well as nutrients from food inside of cells. People can develop a variety of diseases 
if they drink water with an incorrect concentration of these metals over an extended period of time. This work 
of the present study is an effort towards compiling themethodsto detect these metals in water samples using 
different techniques.
Keywords: Alkali Metals, Concentration, Detection, Techniques.

A Micro Level Study of Increasing Population Pressure on Water Resources 
in Suketi River Basin, Himachal Pradesh
Ajay Kumar*, Dr. Navneet Kaur and Dr. Shilpa Devi

Department of Geography, Panjab University Chandigarh, 160014.

Abstract: The demand of water has risen due to uncontrolled population growth in last few decades, and pressure 
on limited water resources has been increasing continuously. Due to increased population water requirement 
for drinking, domestic, agricultural and industrial purposes have also increased exponentially. Population of 
both rural and urban areas have increased rapidly since last four to five decades in India. The state of Himachal 
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Pradesh which is located in the north-western Himalayan region of the country hasmore number of rural 
populations than urban population. The Suketi river basin is located in the central part of the state in the district 
of Mandi has been taken as the study area. The central part of the basin is called Balh valley, is densely populated 
due to its favourableliving conditions, whereas situation is opposite in surrounding hilly areas. Due to higher 
population concentration in the central part of the basin, pressure on water resources is continuously increasing. 
Therefore, the present study is an attempt to analyse the availability and utilization pattern of water in the river 
basin. Water requirement for 1991, 2001 and 2011 has also been analysed in the study, simultaneously efforts 
have been made to project the increasing water requirement for the year 2021 and 2031. 
Keywords: Water Availability, Utilization, Population Pressure, Suketi River Basin.

Climate Change and Stress on Biodiversity Livelihood Security in  
Rainfed Areas through Mixed Cropping Systems

Meenakshi Gupta, Sarabdeep Kour and Rakesh
Division of Agronomy, FoA, SKUAST-J, Chatha

Abstract: An on-farm trial was carried from rabi 2015-16 to 2017-18 in existing four year old citrus orchard 
under rain fed ecosystem. At the citrus orchard various interventions like-construction of rain water harvesting 
structure, growing field crops in the inter row spaces of fruit  trees, application of recommended fertilizer and 
manures to the fruit trees as per their age, etc. were carried to maximize yield of both field as well as fruit trees. 
Traditionally, intercropping in fruit orchard was practiced under irrigated situation, but with the harvesting of 
rainwater it was possible to utilize the land unit efficiently by putting it under cultivation of field crops, which 
helped in increasing both production and productivity. In general, farmers develop orchards for fresh fruit 
production and do not consider it for intercropping. The study indicated enhanced yield of citrus fruit trees 
along with intercrops (wheat and mustard taken in rabi season and maize and bajra taken in kharif season). The 
mean increase in fruit yield due to interventions, after three years of study was to the tune of  23.0 percent. The 
production of fruits significantly increased due to intercrops and it was maximum in citrus in association with 
wheat and mustard (4920 q/ha) during rabi 2017-18. Mean yield of inter row crops increased by 33.0 percent for 
wheat, 32 percent for mustard and 45 percent for maize, due to various interventions. Benefit cost ratio increased 
to 6.2 after three years of study as compared to 4.68 before interventions. System profitability was also worked 
out and it was seen that Citrus-Maize-Wheat showed maximum profitability of Rs 414/ha/year, followed by 
Rs.371/ha/year under Citrus-Bajra-Wheat. It was confirmed that citrus based agri-horticultural systems were 
effective in bringing about improvement in the soil properties as reflected by the significant increase in organic 
carbon, available nitrogen, phosphorus and potassium. The study showed that intercrops did not exert adverse 
effect on the growth and productivity of citrus. The field crops intercropped (raised in the interspaces of the 
fruit trees) in the orchard provided seasonal revenue to the farm family. Intercropping in citrus was effective in 
bringing improvement in the soil fertility, leading to a sustainable production system. 
Keywords: Agri-horti system, water harvesting, Benefit cost ratio, farm profitability.

Application of Fe3O4particles in De-Emulsification of Oil in Water Emulsion
Dr. Parsanta

Department of Biotechnology, MRIIRS, Faridabad

Abstract: In metal industries, oil in water emulsions (relatively stable), are used frequently in cooling and 
lubrication processes. Such emulsions, can withstand adverse environmental conditions, and often difficult to 
treat.  Thus, can cause hazardous effects in the environment if disposed-off untreated. According to Hazardous 
Waste and Management Society, the maximum waste generated is related to oil (oil spills or emulsions), i.e. 1000 
kg per year. According to the Ministry of Environment and Forests’ notification, the permissible (concentration) 
limit for oily waste discharge is 10 mg/l. The conventional processes used for de-emulsificationare either costly, 
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non-eco-friendly, time-consuming, or energy intensive. Our method of de-emulsification by Fe3O4 particles is 
quick, eco-friendly, and cost-effective. In this work, we treated 5% (v/v) oil in water emulsion. Fe3O4 particles 
can be synthesized by several methods such as co‑precipitation, sol-gel, and thermal decomposition followed 
by characterization using XRD, SEM, and TEM techniques. These particles can easily be regained from the 
processed stream by a simple application of a magnetic field.
Keywords: Emulsion, oil in water emulsion, Fe3O4 particles.

Constructed Wetland and Waste Water Remediation
Vaishali Saini and Anita Girdhar

Department of Environmental Sciences and Engineering, J.C. Bose University of Science and Technology,  
YMCA, Faridabad -121004, India.

Abstract: Constructed wetlands are a suitable option for secondary wastewater treatment designed on the principle 
of natural wetland to treat wastewater that comes from different sources. This paper reviews the different types 
of constructed wetlands, mechanisms and processes (physical , chemical and biological) involved in pollutant 
removal in reed bed CWs, planted and unplanted CWs, wetland using different varieties of substrate etc. The 
vegetation generally used in CWs is Cannaindica and Phragmites australis etc. Contaminant removal efficiencies 
of different types of constructed wetlands ranges upto for BOD 90%, COD (85%), and TSS (95%) also useful in 
removing phosphorus and ammoniacal nitrogen. The performance of the artificial wetlands was influenced by 
the design specifications, vegetation, and environmental factors. CWs can be used as a low-cost nature based 
engineering solution for septic tank effluents.
Keywords: Constructed wetland, Removal efficiency, Substrate, Waste water treatment, Artificial wetlands.

Remediation of Heavy Metal Ions from Water/Wastewater by using Natural 
Adsorbents: Experimental and Optimization Studies

Rajeev Kumar1, Jyoti Chawla2 and Vijay Kumar3
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2Professor Applied Sciences (Chemistry), Manav Rachna International Institute of Research and Studies, Faridabad, India

3Professor Applied Sciences (Maths), Manav Rachna International Institute of Research and Studies, Faridabad, India

Abstract: Water is one of the most useable compounds throughout the world. Water pollution is more common 
due to easily accessibility of water and highly polar nature of water (Universal solvent). Heavy metals such as 
cadmium, lead, arsenic, mercury etc. are highly used in different products, industrial materials, and many other 
daily useable materials. Water pollution is due to mainly from not treated industrial waste water containing 
various dissolved and immerged materials. Heavy metals in the water cause various harmful chronic and acute 
diseases in living organisms. Thus water must be free from these heavy metals and other contaminants. A 
numbers of techniques and materials have been applied to solve this problem. Adsorption technique and natural 
adsorbents are highly appreciated by the scientific community. The aim of this paper is to explore the natural 
materials and their remediation properties. Also experimental and theoretical optimization results are compared 
to get the best results in terms of efficiency of the materials.
Keywords: Adsorption, Heavy metals, Waste water, Remediation, Optimization.

Removal of Heavy Metal Lead from Water using Peanut Hull and Rice Husk
Mehak Verma1, Anita Girdhar2 and Sarita Sachdeva3*
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Abstract: Although most of the Earth’s surface is covered by water, the availability of fresh water is far less. 
Access to fresh water has become a global concern over the years with the fast-deteriorating rate of the water 
bodies all over the world. In India itself access and availability of fresh water source has become a major concern 
due to the excessive defilement of the water bodies providing water for our basic necessities. Globally tonnes 
of agricultural wastes are being generated although they are biodegradable unlike the waste generated from 
industries; their utilization to their outmost potential is not met. Utilization of such agro wastes can be reused 
for various purposes to give positive impact and the wastes generated after their use is also degradable. For 
this study, the shells of Arachis hypogaea (peanut-hull) and Oryza sativa (rice husk) are used for the removal of 
heavy metal Lead. Most of the samples showed positive results. These materials are cheap and easily accessible 
and are recommended to be used for the removal of heavy metals from water, replacing the conventional types 
used which are costly and hard to maintain. Thus, the use of such agro waste materials can be of universal 
benefit. 
Keywords: Oryza sativa, Arachis hypogaea (peanut-hull), Heavy metals, Agro wastes, Biosorption.

Physicochemical Characterization of Electroplating Wastewater 
Collected From Common Effluent Treatment Plant, Faridabad

Meena Kapahi1,* and Sarita Sachdeva2

1Manav Rachna University, Sec 43, Faridabad, Haryana – 121004
2Manav Rachna International Institute of Research and Studies, Sec 43, Faridabad, Haryana.

Abstract: Haryana is one of the industrial towns containing industrial clusters situated along the river bank and 
contributes to 6.1% of its catchment area. Asper the Action Plan for River Yamuna, Govt. of Haryana report (2019), 
there are 14 Common Effluent Treatment Plants (CETPs) in Haryana for the complete treatment of industrial 
and domestic wastewater generated in most of these industrial regions. The present investigation involves 
physicochemical characterization of wastewater samples collected from the CETP Sector 58, Faridabad, meant to 
treat wastewater of electroplating industries before their final discharge for six months. Various parameters like 
colour, pH, EC, TSS, TDS, COD, chloride, sulphate, phosphate, and nitrate were analysed. In addition to these 
parameters, metals such as Cd, Cr, Cu, Fe, Ni, Pb, and Zn were also determined to assess their potential toxicity 
to the aquatic ecosystems. The electroplating wastewater was found to be highly acidic (pH; 2.95±0.37). Very high 
concentrations of other parameters including heavy metals like Cr, Ni, and Pb were found in the wastewater. 
Therefore, it becomes imperative to adopt appropriate measures to reduce the concentration of parameters well 
below the prescribed limits for the safe disposal of electroplating wastewater.
Keywords: Heavy metals, Wastewater, CETP, Electroplating, Physicochemical characterization.

Physio-Chemical Analysis of Groundwater Quality of Charkhi Dadri, Dudhwa 
VillageHaryana, India

Annu Khatri, Shaili Srivastava and Indu Thakur Shekar
School of Earth and Environment Sciences, Amity University Haryana, Haryana-122412 

Abstract: In certain regions, the effects of the global climate change are causing a water problem, and in 
India, state of Haryana is one of those places where the groundwater levels are dropping year after year. It is 
necessary that the quality of drinking water should be checked at regular time interval, because due to use of 
contaminated drinking water, human population suffers from varied of water borne diseases. Ground water 
samples were collected at 35 different places to analyse the physio-chemical parameters. To assess the quality 
of groundwater, each parameter was compared with the standard desirable limit of that parameter in drinking 
water as prescribed by WHO and BIS standards. The physiochemical parameters such as pH, Ec, Ca+, TH, Mg2+, 
Na+ K+, total alkalinity, total acidity, Cl–, sulphate, turbidity, fluoride, nitrate, total suspended solid, phosphate, 
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TDS  were analyzed to know the present status of groundwater quality. The correlation coefficient “r” between 
the parameters was calculated systematically, and the significant values of the observed correlation coefficient 
between the parameters were calculated. There was strong positive correlation among various physicochemical 
parameters. A good positive correlation of EC was noticed, TDS (0.988), Cl- (0.907), Sulphate (0.876), and Mg2+ 
(0.852). Similarly, it was moderately positive correlated with TA (0.512) and Na (0.302). These parameters strongly 
contributed to change the electrical conductivity of water.  Appropriate recommendations were made to raise 
the standard of the groundwater in the Charkhi Dadri districts.
Keywords: Correlation analysis, Physiochemical characteristics, Water quality.

Remediation of Contaminants from Water using Biopolymer-Based 
Nanomaterials

Jyoti Chawla, Rajeev Kumar and Vijay Kumar
Department of Applied Sciences, Manav Rachna International Institute of Research and Studies, Faridabad, Haryana, India, 121004

Abstract: Nanomaterials plays an important role in remediation research. These include carbon-based, metal‑based 
and biopolymer-based nanomaterials. Biopolymer based nanomaterials have attracted the researchers as these 
materials are biocompatible, biodegradable, and environment friendly with minimal toxicity, in addition to their 
unique characteristics of nanomaterials. This paper highlights the various biopolymer-based nanomaterials used 
as adsorbents for removal of contaminants from water. Performance of various proposed bio-polymer based 
nanomaterials for remediation under specific set of conditions have also been compared. In addition, recent 
advances in the synthesis of biopolymer-based nanomaterials have been discussed.
Keywords: Nanomaterials, biopolymer, remediation, water, synthesis

Evaluation of Physico-Chemical Properties of Ground Water in Village of 
Palwal District in Haryana, India

Shagufta Jabin1, Jyoti Chawla1 and Anupama Chadha2

1Department of Applied Sciences, Manav Rachna International Institute of Research and Studies, Faridabad.
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Abstract: Ground waters include all the water occupying voids, pores and fissures with geological formation 
which originates from atmospheric precipitation directly by rainfall or rivers, lakes or canals. Sand, gravel 
and sand stones are usually present in ground water. Ground water is an important source of drinking water. 
The chemical and physical characteristics of ground water determine its usefulness for various purposes. The 
current work involves the investigation of pH, electrical conductivity, temperature, turbidity, total dissolved 
solids, odour and colour of water samples collected from a well of village Thanthari, Palwal district, Haryana. 
Sixteen water samples were collected in four different seasons from well which is under use by local people. The 
physicochemical parameters have been determined by standard methods. The correlation matrix for different 
variables is also formulated where in the correlation between different variables of surface water is established.
Keywords: ground water, correlation matrix, health effects, Haryana, Physiochemical parameters.

Novel cost-effective biochar column for rapid removal of fluoride from 
drinking water

Sonia Nahar1, Rahul1 and Suman Nagpal1

1Department of Environmental Science, Indira Gandhi University, Meerpur (Rewari)

Abstract: Fluoride is a contaminant commonly encountered in groundwater. Elevated fluoride level is the root 
cause of many dental and skeletal problems. The present work described in-house fabrication of magnetic and 



ECO-2022 65

non-magnetic biochar-based columns and comparison of their defluorination potential. The fabricated glass 
columns (1.4 × 50 cm) were packed separately with magnetic and non-magnetic  biochar (2 gram) between two 
layers of activated charcoal beads (2 cm each) to avoid chocking of column. The factor affecting the removal 
efficiency of fluoride such as, pH, the dosage of biochar, concentrations of fluoride and contact time were 
optimized. Characterization studies (FTIR, SEM, and Raman analysis) of biochar samples before and after 
adsorption indicates the mechanism of adsorption of fluoride is based on electrostatic adsorption of fluoride by 
biochar. The experimental data were fitted well by Freundlich isotherm and pseudo-second-order model, the 
maximum fluoride adsorption capacity of biochar being 10.2 mg/g. The result showed that magnetic biochar has 
shown 98% removal of fluoride at optimum conditions (i.e. pH 9.5 with 1.5 L/hr flow rate) while non-magnetic 
biochar showed less than 80% removal efficiency under similar conditions. It was observed that biochar based 
column purifier can be used upto six cycles of sorption/desorption with almost same efficiency. These results 
indicate that magnetic biochar-based column can act viable approach to fabricate a reusable, cost effective system 
for cleaning of water.  
Keywords: Reusable column, defluorination, Biochar, Pyrolysis, Magnetic biochar, Adsorption, Removal 
efficiency.

Innovative Phytoremediation Treatment Methodology – AnaPhyto
Nirmal Mehendale

Anant Udyog, Plot No. 31, Sec-5, (Pkt-1), Mujessar Railway Crossing, Faridabad, India.

Abstract: The issue of water scarcity and need for innovative methods for wastewater treatment and recycling 
has been well discussed around the globe. Large centralized sewage treatment systems have their limitations 
as they require a large area for construction, electricity for operation and skilled manpower. To overcome these 
challenges, decentralized systems that leverage natural treatment technologies need to be adopted. The AnaPhyto 
Treatment Methodology by Anant Udyog is a system that is a completely natural, aesthetic and economical 
solution for wastewater treatment. The system can be operated without electricity and uses a combination of 
anaerobic treatment and phytoremediation for wastewater treatment. The wastewater is screened to remove 
grit and large solid particles, followed by an upflow anaerobic settler and reactor. This step removes the excess 
sludge and provides partially treated water for the constructed wetland beds for phytoremediation. Additionally, 
LECA filter beds are provided to prevent silt from entering wetlands, thereby reducing the chances of clogging. 
LECA acts as porous media for attached growth. The constructed wetlands are carefully layered with different 
substrates like gravel, coconut shells/husk, fly ash, bricks and soil. The wetlands have dual action of biological 
consortia attached to wetland substrate media and specific species of wetland plants like Canna indica, Typha, 
Phragmitesetc. This filters the water and further reduces BOD. The treated water is expected to have a TSS of < 
100 mg/l and BOD of < 30 mg/l. Chlorine dosing tank disinfects the water and it is now suitable for non-potable 
reuse in irrigation or construction activities.
Keywords: AnaPhyto, LECA filter beds.

Adsorption capacity of modified plant-based adsorbents for heavy metal 
sequestration from wastewater - A review

Sachin Kumari and Indu Rani
Department of Chemistry, College of Basic Sciences and Humanities, Chaudhary Charan Singh Haryana Agricultural University, 

Hisar-125004, Haryana, India

Abstract: Researchers have been studying the sequestration of pollutants that including heavy metals from 
wastewater using modified plant-based adsorbents to purify water for both home and industrial uses.  Although 
there are a number of promising strategies for removing contaminants from wastewater, the adsorption process 
is regarded as the best affordable option. The utilization of modified plant-based adsorbents for the effective 
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removal of heavy metals  is the main topic of this review study. In-depth discussion is given on a number of 
activation and modification techniques, including physical, chemical, and composite production with materials 
such polymers, carbon nanotubes (CNT), graphene, layered double hydroxides (LDHs), and metal oxides. In 
general, the adsorption capacity of these modified plant-based adsorbents was significantly increased. In addition, 
the impact of several parameters on the adsorption efficiency, including adsorbent dosage, initial contaminant 
concentration, pH, temperature, and contact time, has been examined. Solid waste wasn't produced according 
to the regeneration of utilised adsorbent. Researchers using modified plant-based adsorbents for wastewater 
treatment will find reading this review to be of great use.
Keywords:  Carbon nanotubes, Heavy metals, Adsorption, Regeneration, Wastewater remediation.
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Urban Slums and their Impact on Environment:  
A Geographical Analysis of Haryana

Sumit Kumar and Priyanka
Department of Geography, Panjab University, Chandigarh

Abstract: The world is urbanising at a rapid pace. Large tracts of forest and agricultural lands are being 
converted into the urban centres. Urbanisation itself brings many issues such as pollution, shortage of houses, 
high density, lack of basic amenities and facilities, and development of slums within and on the periphery of 
the cities. Slum proliferation is a universal phenomena. The growth of slums in urban area is one of the major 
issues for urban authorities. In recent time, most urban centres of the world, irrespective of their location and 
size have invariably developed slums. The definition of ‘slum’ varies from country to country. In India, it is 
defined as places where buildings are in any respect unfit for human environment. Further, the slums the areas 
that are overcrowded, where quality of life is deteriorating, building arrangement and design is faulty, streets 
are narrow and haphazardly arranged. Besides, the area lack clean drinking water, fresh air, ventilation, light, 
sanitation facilities or any combination of these factors which are detrimental to safety, health and morals of 
the residents. In Haryana, rapidly growing slum population is a matter of serious concern especially in the 
industrial area located in the NCR. The present paper is an attempt towards developing better understanding 
of how distribution of slum population in a state’s industrial area impacts the urban environment. The main 
objective of the study is to find out the impact of expanding slum population on environment of the Faridabad 
city located in NCR. Some major findings and fruitful suggestion have been given in full paper.
Keywords: Urbanisation, Slum proliferation, Faridabad city.

Synthesis and Characterization of Low-Density Polyethylene-Epoxy-Based 
Films

Pooja Singh and Arun Kumar
Department of Physics, J.C Bose University of Science and Technology, YMCA, Faridabad-121006, Haryana, India.

Abstract: Low-density polyethylene (LDPE) has been used for many years in a range of products, including 
bags, bottles, pipes, and food packaging. It is an environmental threat, though, at the same time due to its small 
rate of degradation. In this work, waste Low-density polyethylene trash (i.e., plastic water bottles) was used 
to blend with epoxy polymer for depositing the films. The LDPE-epoxy-based blends were effectively created 
by mechanically mixing at high RPM and utilizing a magnetic stirrer. For casting films on a glass substrate, 
the drop-casting technique was used. FTIR and UV-Visible spectroscopy were used to investigate the films' 
absorption band and chemical structure, and also prepared films were compared with the pure epoxy film. This 
study intends to examine the impact of LDPE addition to a pure epoxy solution as well as the impact on films 
made from LDPE-epoxy.
Keywords: LDPE, FTIR, Polyethylene trash, Spectroscopy.

Ladakh, on Forefront of Climate Change
Stanzin Khenrab1 and Sarabhdeep Kour1

1Division of Soil Science and Agriculture Chemistry, SKUAST-Jammu, Jammu and Kashmir, India.

Abstract: Ladakh, a cold and ecologically fragile region in the rain shadow parts of the Himalaya between 
Karakoram in the north and the Great Himalayas to the south. Till now area was mostly self-sustained economy 
with small-scale agriculture and Livestock (sheep, yak, goats and cows) which were ultimately dependent on 
glacier water but, with changing lifestyle and rapid increase in population apart from high seasonal tourist 
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influx has put a major stress on the natural balance. Therefor increase in annual rainfall, reduced snowfall and 
unpresented rise in mean temperature of about 0.75°C was recorded in the past 100 years, the regional temperature 
alone rose to an average 0.6°C in every 25 years. The main reason for accelerated snow melting could be due 
to increase aerosol thickening and black carbon emissions from car and machines entering region enhancing 
temperature rise causing reducing glacier and catastrophic flash avalanches, landslides and erosions leading to 
significant ecological loses. Biologically ecological stress in high Himalayan region like Ladakh could be scaled 
by reduced quantity of Daphnia, the Cladoceran zooplankton, a key freshwater species in the Himalayan lakes, 
which are found to be highly sensitive to climate change. Many methods have been made to reduce the impact 
of glacial loss including artificial glaciers and Ice stupas.
Keywords: Climate change, Ecology, Ladakh, Artificial glaciers, Ice stupa. 

Soil Organic Carbon and Available Nutrient Content as Influenced by 
Erosion Control Measures in Lower Shivaliksof Jammu

Vivak M. Arya, Meena Yadav, Vikas Sharma, Rajeev Bharat, M. Iqbal Jeelani Bhat, Anil Bhat  
and Rakesh Sharma

SKUAST-Jammu, Jammu and Kashmir, India
Abstract: Nutrient losses are a major issue in erosion prone soils of the Shivaliks due to runoff, especially during 
the monsoon season. Not only the soil is lost, along with it organic carbon and nutrients are also lost. In this context 
a research experiment was conducted to study the impact of various erosion control measures on soil organic 
carbon and other nutrient content in lower Shivaliks of Jammu. The experiment was laid out in a catchment area 
with sandy loam texture and 3-6% slope gradient. The various erosion control measures employed included 
cover crop, agrostological measures, terrace farming, contour plowing, perimeter runoff control and overgrazing 
prevention. From the study it was concluded that the organic carbon content was highest under cover crop (8.14 
g kg–1) followed by agrostological measures, contour plowing, terrace farming, perimeter runoff control and 
lowest in overgrazing prevention (2.11 g kg–1). In case of available nutrient content a similar trend was observed 
in case of nitrogen, phosphorous and potassium. In cover crop the content of available nitrogen, phosphorus and 
potassium was recorded (426.22 kg ha-1, 28.52 kg ha-1, and 292.04 kg ha-1, respectively. So from the above study 
it was concluded that these erosion control measures have the ability to reduce runoff and sediment yield and 
are also effective in maintaining soil organic carbon content and nutrient status of soil. 
Keywords: Erosion control measures, Runoff, Sediment yield, Organic carbon, Available nutrient.

Efficacy of nZVI in Remediation of Arsenic Contamination in Soil
Shruti Kumari*

Division of Soil Science and Agricultural Chemistry, SKUAST- Jammu
Abstract: Arsenic, a toxic and trace element, is a major source of concern due to its presence in the environment. 
In today's context, technological intervention in reducing arsenic contamination in ground water and, as a result, 
its bioaccumulation in (SPAC) soil-plant-atmosphere continuum appears to be critical. Nanotechnology, the 
science and art of manipulating matter at the atomic or nanoscale (1nm = 10-9 m), appears to be crucial in novel 
as remediation. Because of its high reactivity and mobility, iron nanoparticle technology evolving nano scale 
zero valent iron (nZVI) has found to be effective in arsenic mitigation in soil systems. In this study nZVI was 
investigated for different adsorption isotherms and was found that maximum arsenic removal (99.72%) was 
found at 5ppm of nZVI. It shows good sorptive characteristics owing to their high surface to volume ratio. nZVI 
particles have core shell structure including Fe0 coupled with iron oxide layers coated over it. In the presence 
of water, it oxidized Fe0 to Fe+2 and the Fe+2 reacts with OH– to produce ferrous hydroxides. For defining proper 
adsorption techniques, different adsorption isotherms were studied for three different soils namely alluvial, red 
and calcareous soil. The percent removal of arsenic was maximum in 200 ppm (99.67%), 1000ppm (99.75%) and 
1000ppm (98.25%) for alluvial, red and calcareous soil respectively. 
Keywords: nZVI, SPAC, Arsenic, Nanoparticle.
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Determination of Radioactivity of Soil and Grain
Preeti Kumari1, Manali Chakraborty1, Savita Budhwar* and Suneel Kumar2

1Ph.D. Scholar, Department of Nutrition Biology, School of Interdisciplinary and Applied Sciences, Central University of Haryana, 
*Corresponding Author, Assistant Professor, Department of Nutrition Biology, School of Interdisciplinary and Applied Sciences, 

Central University of Haryana, 
2Professor, Department of Physics & Astrophysics, Central University of Haryana, Mahendergarh, Haryana, 

Abstract: Humans are continuously exposed to natural radiations which are embedded in environment because 
of their daily interaction with the environment (Joel et al., 2019). So, it becomes important to understand this 
interaction and its consequences. The measurement of environmental radiation aims at determining the amount 
of radiation exposure from environment sources, and to estimate the health risk caused by radiation (Durusoy 
et al., 2017). The present study deals with the estimation and calculation of radioactivity present in soil and the 
grain (wheat) from the same place. Soil and grains from different villages of Punjab were collected and with the 
help of G.M counter their radiation count was determined. Among all the six villages the soil sample of Jhajjal 
was found to have the highest count followed by Jalalana and Chautala the least count was seen in Talwara(7.8). 
Similar pattern was also seen in grain samples. The observation has been for one week. During this period the 
slope of count tend to decrease but after a certain period the curve flatten without any further decrease. This high 
radioactivity of grain and soil is consequent of increased use of chemical fertilizers, establishment of factories 
and oil refineries. The deposition of chemical and waste having radioactive element in soil is further taken up by 
plants and crops grown in those high-risk zone areas. Hence leading to crops with higher radioactivity which 
is hazardous to human health.
Keywords: Radioactivity, G.M counter, high-risk zone, chemical fertilizer. 

Qualitative and Morphometric Analysis of Compost Developed in 
Decentralized In-Vessel Reactor

Apurav Sharma1, Sanjiv Kumar Soni1 and Raman Soni2

1Department of Microbiology, Panjab University, Chandigarh-160014, 
2Department of Biotechnology, D.A.V. College, Chandigarh

Abstract: An optimized waste decomposer microbial formulation comprising of the bacterial strain Bacillus 
subtilis A3 and the fungus strain Aspergillusniger P19 were chosen for their ability to produce multiple 
carbohydrases and utilization of inexpensive carbon sources. Bacillus subtilis A3 and Aspergillusniger P-19 
transformed the biodegradable solid waste into compost having plant growth promoting capability. The waste 
decomposer formulation stabilized the organic materials, and the in-vessel composter provided an adequate 
environment for rapid composting. The composting process took 16 days and resulted in high-quality compost 
with stabilized organic matter that improved the growth yield of Brassica juncea (mustard), Spinaciaoleracea 
(spinach), and Raphanussativus (radish). The current effort was done to create the high quality compost which 
can be used for the improved plant growth.
Keywords: Aspergillusniger P19, Bacillus subtilis A3, Spinaciaoleracea, Raphanussativus.

Physical Properties Altered by Soil Erosion Conservation Practices in 
Lower Himalayas of Jammu

Meena Yadav, Vivak M. Arya, Vikas Sharma, Rajeev Bharat and M. Iqbal Jeelani Bhat
SKUAST-Jammu, Jammu and Kashmir, India

Abstract: Lower Himalayas of Jammu because of their fragile ecosystem are very sensitive to erosion problems. 
So an experiment was conducted in lower Himalayan region of district Kathuato observe how the soil physical 
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properties get affected by various erosion conservation practices. The experiment was laid out on a catchment 
exhibited sandy loam texture and 3-6% slope gradient. The various erosion conservation practices employed 
include cover crop, agrostological measures, terrace farming, contour plowing, perimeter runoff control and 
overgrazing prevention. From the study it was noticed that among all the resource conservation techniques 
bulk density was highest in overgrazing prevention (1.43 g cm–3) and was lowest in cover crop (1.34 g cm–3). The 
mean value of infiltration rate was highest in cover crop (8.55 cm hr–1) followed by agrostological measures and 
was lowest in overgrazing prevention (3.61 cm hr–1). No significant impact of erosion conservation practices was 
recorded on soil texture and particle density. Therefore from this experiment it was concluded that these erosion 
conservation practices have a positive and significant impact on bulk density and infiltration rate, while particle 
density and texture remain unaffected. 
Keywords: Erosion conservation practices, Bulk density, Infiltration rate.

Managing Woolly Apple Aphid using Natural Farming Practices
Sumit Vashisth and Sudhir Verma*

Dr. Y S Parmar University of Horticulture and Forestry, Krishi Vigyan Kendra Lahaul and Spiti-II at Tabo, Himachal Pradesh

Abstract: Agriculture in Spiti is the mainstay of the local economy and shares a delicate balance with the 
geo‑climatic conditions of this cold desert region. Harsh climatic conditions i.e. dry and cold weather; extremely 
low temperatures, heavy snowfall and low annual rainfall characterize this cold desert region. Apple cultivation 
is considered as an important source to increase the economy of tribal farmers of lower Spiti valley. Due to 
changing climate scenario and increasing area under apple cultivation in Spiti, the orchardists are facing some 
problems pertaining to insect and disease attack in their orchards. The trials on the efficacy of conventional 
method (Chloropyriphos 20EC), organic farming (Azadirachtin 0.003%) and natural farming (Thuklang local 
shrub as main ingredient in Agniastra) practices (SPNF) over the management of woolly apple aphid, WAA 
(Eriosomalanigerum) population and its parasitoid wasp (Aphelinusmali) were conducted during 2020-21 and 
2021-22 in three different blocks with 40 apple plants in each block. The results indicated a sharp and effective 
decline of WAA population in conventional method while it also destroyed the population of parasitoid wasp, 
where as in natural farming 2.96 number of woolly apple aphid colonies per twig (cottony masses clustered) after 
7 days of treatment were recorded. Maximum population of parasitoid wasp (2.88) was observed in apple block 
where Azadirachitin as biopesticide was applied. Possible reason for the buildup of wasp parasitoid population 
was the availability of abundant host (4.48 number of woolly apple aphid colonies per twig) after 7 days of 
treatment. Under natural farming, the repellent and deterrent behaviour of local shrub was effective against the 
woolly apple aphid population build-up. Using such products may help in reducing the use of pesticides and 
chemicals and thus reducing input cost, and soil and water pollution.
Keywords: Agriculture, natural farming, Azadirachitin, Eriosomalanigerum, Aphelinusmali.

Management of Soil Pollution
Garima, Kirti, Arshi Hussain and Neelam Vashisht

Department of Chemistry, Gurugram University, Gurugram, Haryana.

Abstract: Soil pollution has increased over the last decades and may pose a risk for human and ecological 
health. Soil pollution refers to the presence in the soil of a chemical or substance out of place and present at 
a higher than normal that has adverse effect on any non-targeted organisms. The status of The World’s Soil 
Resource (SWSR) identified soil pollution as one of the main soil threats affecting global soil and the ecosystem 
services provided by them. Based on scientific evidence, soil pollution can severely degrade the major ecosystem 
services. Pollutants also directly harm soil microorganisms and large soil dwelling organism and hence affect the 
biodiversity. To reduce soil pollution there are some management available such as: Recycling of waste before 
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disposal, Proper disposal of sewage system ,Avoiding deforestation and promoting forestation, Conducting 
many pollution awareness programme, Phytoremediation Technique to control soil pollution, Controlling 
pollution by industrial activities in soil.
Keywords: Soil pollution, Management, Phytoremediation technique.

Agricultural Land Degradation in the Outer Himalayas: Causes and 
Mitigation Strategies

Vikas Sharma, Tejbir S. Buttar, and Vivak M. Arya
Division of Soil Science and Agricultural Chemistry, Faculty of Agriculture,  

Sher-e-Kashmir University of Agricultural Sciences and Technology, Jammu, Chatha – 180009

Abstract: Himalayas are a fragile eco-system. Rampant soil loss occurs in the outer Himalayas resulting in 
large scale land degradation. A major cause of this degradation is soil erosion by water. Nearly 80% of total 
annual rainfall falls from July to September resulting in water scarcity for most part of the year. The rains 
received are of high intensity resulting in wide scale soil erosion, washing away most of the top fertile soil. Poor 
moisture retention and degraded soil results in poor crop productivity and scarce natural vegetation. Increasing 
population has also put pressure on land with reduced land holdings resulting in illegal deforestation. Marginal 
land holdings result in difficulty in adoption of soil and water conservation practices. Moreover, poor returns 
from agriculture means, investing in land and water remain the least of farmer’s priorities. All the above factors 
lead to continuous land degradation, thereby reducing the productivity of these lands, which in turn affects 
the economic condition of the farmers. Cheap technologies for water conservation like mulching and organic 
manuring can enhance moisture storage. Our studies in the lower Himalayas have indicated that agricultural 
soils are among the poorest in soil carbon content. There fertility is low. In an attempt to arrest soil erosion, 
various practices such as covering the soil and reduced tillage. We observed that covering the soil significantly 
reduced soil loss from agricultural fields. Further, zero tillage also reduced soil losses by as much as half of 
that lost under conventional system. However, the challenge lies in the adoption of such technologies in the 
region.
Keywords: Land degradation, Shivaliks, Kandi, Foothill Himalayas, Soil erosion. 

Short-Term Zinc Biofortification Effects on Morpho-Economic Parameters 
of Rice in Rice-Wheat Sequence in Inceptisols of Jammu, J&K

Gulzar Ahmad Bhat*, Renu Gupta and Vikas Sharma
Division of Soil Science and Agriculture Chemistry, SKUAST, Jammu.

Abstract: A field trial comprising three different sources of zinc viz.zinc sulphate, zinc oxide and zinc chelate 
each with two levels of zinc (Zn), were applied both as soil and foliar application in rice cultivar (Pusa-1121).
The experiment was carried out during the monsoon season of 2020 at field research station of Division of Soil 
Science and Agricultural chemistry SKUAST-Chatha, Jammu. The treatment combination consisted of seven 
treatments viz. T1-Soil Application of ZnSO4⋅7H2O (12.5 kg /ha) + Foliar Spray (1.6%), T3-Soil Application of ZnO 
(5 kg/hectare) + Foliar spray (0.50%), T4-Soil Application of ZnO (5 kg/hectare) + Foliar spray (0.65%), T5‑Soil 
Application of Zn-EDTA (10 Kg/ha) + Foliar spray (1.0%), T6-Soil Application of Zn-EDTA-chelate (12.5 Kg/ha) 
+ Foliar spray (1.5%) and T7 – Control and were replicated thrice in randomized complete block design. Each 
plot measured 3.0 m × 2.0 m (6 m2), with plant spacing of 20 cm × 10 cm between rice seedlings. Fertilizers were 
applied on basis as per the recommended nutrient requirement of basmati-Pusa-1121 (N:P:K). Short term effect 
of zinc biofortification was studied on morpho-economic parameters of rice viz. plant height, No of effective 
tillers, grain yield, straw yield and dry matter accumulation at harvest. Zn EDTA-chelate at 12.5 kg ha–1 along 
with foliar application @ 1.5% proved to best treatment and recorded significantly higher plant height, effective 
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tillers m–2, grain yield, straw yield and dry matter accumulation. The percentage increase of 16.7, 18.82, 10.10, 
12.3 and 15.43 were registered among all respective parameters as compared to control, whereas treatment 
T2‑Soil Application of ZnSO4⋅7H2O (15 kg) + Foliar spray (2.5%), and T5-Soil Application of Zn-EDTA (10 Kg/ha) 
+ Foliar spray (1.0 %) were statistically at par with treatment T6-Soil Application of Zn-EDTA-chelate (12.5 Kg/
ha) + Foliar spray (1.5 %) 
Keywords: Zincbiofortification, Pusa-1121, Morpho-economic parameters, Harvest.

Factors Influencing the Farmers’ Decision to Adopt Direct Seeded Rice 
Technology: Case of BarnalaDistrict of Punjab
Suryendra Singh*, P. S. Tanwar, Anjuly Sharma and Rajbir Singh#

KVK, Barnala, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, Punjab, India
#ICAR-Agricultural Technology Application Research Institute, Zone-I PAU Campus, Ludhiana, Punjab, India

Abstract: Due to labour scarcity, rising labour costs, and a declining water table, resource-intensive puddled 
transplanted rice in the Barnala district of Punjab, India, is no longer considered profitable. However, the 
majority of the farmers in the district are still growing puddled transplanted rice. Direct seeded rice is a better 
alternative to address these challenges in the district. This study investigates the factors influencing the adoption 
of direct-seeded rice technology in the Punjab district of Barnala. A survey of rice cultivating farmers using a 
multistage random sampling technique was conducted in all three blocks of the district. Data were taken from a 
total of 100 farmers, and R software (version 3.6.1) was used for statistical and econometric estimations. Results 
reveal that the severe weed infestation, nutritional disorders, increase in soil-borne pathogens (nematodes), 
rat damage, poor crop establishment, the evolution of weedy rice, the incidence of the blast, and brown leaf 
spot have a significant (p ≤ 0.01) effect on the adoption of direct-seeded rice. The study findings imply that the 
adoption of direct-seeded rice technology can be accelerated by increasing farmers’ knowledge, training, and 
communication with KVK. Most significantly, agriculture extension departments should take the direct-seeded 
rice technology to the farmers in the district.
Keywords: Barnala, Nematodes, Direct-seeded rice technology.

Effect of Mulching on Soil Moisture Conservation and Improving Apple Yield 
in Cold Desert Region in North-Western Himalayas

Upinder Sharma*, Sumit Vashisth and Sudhir Verma
Dr. Y S Parmar University of Horticulture and Forestry, Krishi Vigyan Kendra, Lahaul and Spiti-II at Tabo, Himachal Pradesh

Abstract: Apple (Malusdomestica) is grown in cold desert region of lower Spiti valley in Lahaul and Spiti district 
of Himachal Pradesh. High diurnal temperature variation, negligible rainfall (< 200 mm annually), high wind 
velocity, high evaporation losses during summers, heavy snowfall and very low minimum temperature during 
winters (–20 to –30°C) are some of the main features of the climate of this region. The glacial melts serve as 
source of irrigation during summer. The soils are shallow, sandy loam in texture, low in organic matter and 
neutral to alkaline in reaction and having low water holding capacity. High evaporation losses during summers, 
low water holding capacity and timely availability of scarce irrigation water makes the plants prone to water 
stress. Considering the above factors, on-farm trials were conducted for three years in lower Spiti region at 3200 
m amsl during 2019-20 to 2021-22. The trail consisted of four treatments viz., T1- Famers’ practice (no mulching), 
T2- mulching with black polythene, T3-mulching with grey polythene and T4- mulching with dry grass. Results 
from the pooled data for three years revealed that maximum soil moisture content (%) throughout cropping 
season (April–October) was recorded in treatment where dry grass was used for mulching. On an average the 
dry grass mulching in apple basin resulted in 33.1 per cent higher moisture content in soil followed by 17.1 per 
cent in grey polythene mulch and 15.7 per cent in black polythene mulch as compared to farmer’s practice where 
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no mulch was applied. Highest apple fruit yield (pooled for 3 years) of 30.8 Mg ha–1 was recorded in treatment 
T4 followed by 28.2 and 27.8 Mg ha–1 in treatments T3 and T2, respectively. Lowest yield of 25.2 Mg ha–1 was 
recorded in treatment T1. Thus, mulching with dry grass was most effective, followed by plastic mulching in 
conserving soil moisture.
Keywords: Spiti region, Malusdomestica, High wind velocity, High evaporation.

Eco-Friendly Management of Soil-Borne Pathogen in Pea under Dry 
Temperate Zone, Spiti, Himachal Pradesh, India

Sumit Vashisth and Sudhir Verma
Dr. YS Parmar University of Horticulture and Forestry, RHRSS and KVK Lahaul and Spiti II at Tabo, Himachal Pradesh

Abstract: Pea is the most remunerative crop in non-apple growing areas of Spiti valley, grown as an off-season 
cash crop during summer season (April to September). Due to extensive cultivation of green pea in this tribal 
cold desert area (Zone IV) of the state, the incidence of root rot/wilt complex of pea is becoming a serious 
threat to realize the optimum returns. Due to soil borne in nature and complexity of the pathogen, the disease 
is very difficult to manage with existing practices. Further, the soils of Spiti valley are coarse textured and thus 
have a risk of soil and environmental pollution due to leaching losses. Keeping this in view, trials on the effect 
of eco‑friendly option of biocontrol agents on pea root rot/wilt complex were conducted during 2020-21 and 
2021-22 at farmer’s field. Studies on the management of root rot/wilt complex through (i) bio-agents as seed 
treatment with Trichodermaviride @ 8.0 g/kg seed; (ii) soil application with Trichodermaviride @ 2.5 kg/ha with 
62 kg farmyard manure (FYM); and (iii) seed treatment with Carbendazim 50% WP (Bavistin) @ 2.5 g/kg seed 
as farmer’s practice were conducted. Soil application as FYM with T. viride resulted in lowest disease incidence 
after 90 days of sowing and comparatively high yield (88.50 q/ha) with maximum B:C ratio as 2.48 (average 
of two years). Using bioagents like T. viridae against soil/seed borne diseases can contribute tremendously in 
reducing pesticide pollutant in nature.
Keywords: Pea, Trichodermaviride, Carbendazim, biocontrol agents.

Bioremediation of Fluoroquinolones by Using Bacterial Cultures Isolated 
from Hospital Sewage Plants and Veterinary

Sunidhi Bhatta, Priyanka Choudharyb and Subhankar Chatterjeea

Bioremediation and Metabolomics Research Group, Department of Environmental Sciences, Central University of Himachal Pradesh, 
Temporary Academic Block-Shahpur, District-Kangra, Himachal Pradesh - 176206, India

Abstract: Antibiotics are playing significant role in the medical healthcare world, but their extensive usage and 
high prevalence has posed some detrimental effects to the environment. During the past few years, antibiotic 
drugs have been detected in the aquatic ecosystems in a large amount. Fluoroquinolones (FQ) were found to be 
most ubiquitous among other antibiotics in the environment and has emerged as major environmental pollutant. 
FQs are broad-spectrum antibiotics used in the treatment of various bacterial infections such as gastrointestinal, 
urinogenital infections, septicemia, pneumonia, typhoid etc in both humans and animals. But, the presence of the 
fluorine atom in Fluoroquinolones makes them persistent, highly electronegative, strong, recalcitrant, and less 
compatible with microbial degradation. The most known and commonly used FQs are ciprofloxacin, norfloxacin, 
and ofloxacin. After human and animal administration, about 70% of these drugs are excreted out in unaltered 
form into the environment. As a result, these substances may subject microorganisms to selection pressure, which 
assists in the evolution of bacteria into multi-drug resistant species. These antibiotics not only cause resistance, 
but they also have ecotoxicological effects on many animal and plant species. As a result, it is critical that these 
contaminants should be removed from the environment. In this study, the biodegradation potential of bacteria 
isolated from WWTPs of hospital and veterinary has been explored to degrade FQs particularly ciprofloxacin, 



ECO-2022 77

norfloxacin, and ofloxacin. And degradation efficiency has been checked by using analytical techniques such as 
high-performance liquid chromatography (HPLC).
Keywords: Antibiotics, Fluoroquinolones, ciprofloxacin, norfloxacin, and ofloxacin.

Biodegrading Potential of Fungi Isolated from Kitchen Waste
Upma Dutta, Muskaan Singh and Brajeshwar Singh

Sher-e-Kashmir University of Agricultural Sciences and Technology-Jammu, Chatha – 180009

Abstract: The non-edible portions of food that are wasted during handling, processing, or after consumption 
are referred to as “kitchen waste”. It contains unavoidable food wastes from refrigerators and food preparation 
areas, as well as garbage from homes, businesses, institutions, and other sources. Due to its high moisture 
concentrations, kitchen waste is difficult to handle using conventional methods, such as incineration. However, 
it is crucial to find an alternative to securely dispose of organic waste since landfills and incinerators are closing 
at an alarming rate. Efficient decomposition of food waste may be achieved by a variety of fungus that uses 
cellulose, proteins, lipids, and carbohydrates to fulfill their energy needs. Therefore, it is possible to accelerate 
the biodegradation of kitchen trash by establishing consortia of these fungi. In the present study, eight fungal 
isolates were isolated from kitchen waste samples collected from the canteen and mess of SKUAST-Jammu. 
The screening of the isolates was done by measuring zone of clearance and halo formation around the growth 
on specific media viz. tributyrin agar, skim milk agar, carboxy methyl cellulose agar, and starch agar and 
five potential isolates were screened out followed by their morphological and microscopic identification. The 
compatibility of the potential isolates was checked by dual culture method and a consortium was prepared by 
the inoculation of compatible isolates in Potato dextrose broth followed by incubation at 28°C for 48 hrs. 450 g 
of kitchen waste was used in different trials separately at different pH (5.7, 6.5, and 7.5) and temperatures (25°C, 
30°C, and 40°C), and the study showed that at 30°C temperature with pH 5.7, weight reduction was highest 
(90.80%) The effect of consortium on pre-treated kitchen waste (acid and thermal treatments) was also studied 
and the results revealed that the pre-treated kitchen waste with consortium significantly degraded the waste over 
control and among them, acid treatment of kitchen waste with consortium showed the maximum degradation of 
kitchen waste (37.47%). This study concluded that the consortium of potential biodegrading fungi enhanced the 
biodegradation process of kitchen waste.
Keywords: Kitchen waste, incineration, fungal consortium, pre-treatment.

An Open Source Information Technology Based Application for Spatial 
Resources Storage and Visualization

Sudha Chaturvedi and Dr. Tapsi Nagpal

Department of Computer Science and Information Technology, Lingayas University, India 121002

Abstract: Information Communication Technology based location services and data management technology 
has huge impact on natural resource management. This work deals with spatial road network data management 
effectively for developing applications for querying and visualization of water reservoirs including their 
pollution level. Underlying data is huge in size and its spatial attributes brings complexity in storage. A detailed 
technique is presented to solve storage complexity. Application architecture is presented which leverages spatial 
and non‑spatial attributes of data for use in querying and analysing the data. Proposed application enables 
users for planning and can also be useful for civic authorities like municipality, security agencies for querying 
Databases for resource management and Planning. Framework is built using open source technologies for data 
storage and visualization.
Keywords: Spatial Data, Resource Management, OSM, Post Gis.
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Culture and Ecology: Himachal Pradesh
Altaf Hussain and Vivak M Arya

1Division of Soil Science and Agriculture Chemistry, SKUAST-Jammu, Jammu and Kashmir, India

Abstract: Himachal Pradesh known as ‘Dev Bhoomi’ meaning ‘adobe of the Gods’, situated between lofty 
mountains and valleys in the lap of Himalayas. Nearly every hamlet in this hilly state has its own deity, commonly 
known as Deo, Devta, and Devi, especially in the upper Ravi, Beas, and Sutlej valleys. Originating from the 
very roots of nature these deities enjoy strong dominance over the Pahari community. Devta has an unwritten 
constitution based on traditions and conventions which are known as cars and antars in the local dialects. The 
administration of peaceful day to day activities in his followers life, allocating natural resources like water, land, 
and forests, and delivering justice are a few of the primary duties of the Devta institution. Because of the influence 
of these local deities, the Pahari community instinctively cares about the environment of the hills. Many of them 
being named after the nature phenomena, aims at nature protection and established an understanding of nature 
being powerful. In their sphere of influence, the dieties also guard the woodlands. They must give their consent 
before cutting even single tree. Following a qualitative approach the study aims at finding out the religious 
dominance of local deities towards the ecology and environmental growth of the hilly state.
Keywords: Devta, Pahari, Deities, Community, Forests, Ecology.

Strategies in Shunning Crop Residue Burning: A Step towards Clean  
and Green Environment

Ashish Santosh Murai, Rajbir Singh and Arvind Kumar
ICAR-Agricultural Technology Application Research Institute, Zone-I, Ludhiana, Punjab

Abstract: Management of paddy residue has emerged as a major challenge to the contemporary agriculture in 
region of Punjab, Haryana and Western Uttar Pradesh. ICAR-ATARI, Ludhiana and its Krishi Vigyan Kendras 
have been working to drive attention of all the stakeholders to the problem of residue burning and popularize 
in-situ residue management. A Central Sector Scheme was launched for promoting agricultural mechanization 
for in-situ management of crop residue through awareness and capacity building. ICAR was given the 
responsibility to organize activities under the Information, Education and Communication (IEC) component. 
ICAR-ATARI, Ludhiana was acted the Nodal Agency and 60 KVKs were the actual implementing agencies at 
the grass root level. KVKs organized different environment building and capacity building activities to sensitize 
all the stakeholders. Method and demonstrations were organized to persuade farmers about effectiveness of 
the technologies. Convergence with different state departments, organizations, institutions, NGOs, religious 
saints, school and college students, farmers’ organizations etc. were established for creating broad based impact. 
Resultantly, compared to previous years, the events and intensity of burning have significantly reduced. The area 
under in-situ residue management is on the rise, especially in Punjab and Haryana. The area under direct seeded 
wheat in Punjab increased from just 50000 ha in 2017 to 6 lakh ha in 2018 and 8.6 lakh ha in 2019. Moreover, 
1341 villages in Punjab and 3200 villages in Haryana reported no burning during 2018. Likewise, the air quality 
during the critical season has seen considerable improvement. 
Keywords: Crop Residue Burning, ICAR-ATARI, Krishi Vigyan Kendras.

Soil and Water Conservation Technologies for Rainfed Area of Jammu 
District

R.K. Srivastava, Sushmita M. Dadhich, J.P. Singh, Sushil Sharma, Ashish Krishna Yadav and Bhaskar Singh
Division of Agricultural Engineering, FoA, SKUAST-J, Chatha, Jammu

Abstract: Kandi area of J&K, UT represents the typical example of rainfed farming where the farmers are totally 
depending upon the mercy of nature. Shiwalik foothill region of Jammu and Kashmir UT locally known as 
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Kandi is spread mainly Jammu, Samba and Kathua districts. The area mainly lies on low hills which join with 
foot hills of Himalayas and extended from Jammu to Uttarakhand. The soil loss has affected the agricultural 
production and hydrological regime to large extent. Flashy flow has denuded most of the top fertile soil. Due 
to undulating topography and excess runoff, the area remains short of water throughout the year except during 
rainy season. The major land and water management problems being faced in this area includes excessive runoff, 
soil erosion, land degradation and erratic distribution of rainfall with space and time results in sizable loss of soil 
and nutrients are primarily responsible for low productivity and poor economic status of the farmers. Agrarian 
community suffers from water scarcity. Keeping this in view different soil and water conservation measures 
like poly tank, percolation tank, recharging pit, roof water harvesting system, earthen embankment, contour 
bunding, continuous contour trenching, bench terracing gabion structures and efficient irrigation system like 
gravity feed drip irrigation system and portable sprinkler kit were constructed/installed and demonstrated at the 
farmer’s field at three villages namely Gargal, Kandi and Godhan of Akhnoor Tehsil of Jammu district of J&K UT 
under DST funded project entitled “Demonstration of technologies for improving productivity of rainfed area 
in Jammu district. It was found that productivity of the area raised by 80-90% due to technological interventions 
under the project. It was found that water table in the open well was increased by 1-1.5 m and water retention 
period was also increased by 30-45 days due to construction of recharging pit at the upstream side of the open 
well. Availability of water in poly tank and roof water harvesting structures encouraged farmer for growing 
vegetables crops thus enhanced their income. 
Keywords: Kandi area, poly tank, recharging pit, runoff, rainfed area.

Radioactivity Determination in the Soil and Grains of Village Jhajjal
Labdhi Jain1, Manali Chakraborty1, Savita Budhwar1* and Suneel Kumar2

1Department of Nutrition Biology, School of Interdisciplinary and Applied Sciences, Central University of Haryana
2Dr. Suneel Kumar, Professor, Department of Physics and Astrophysics, Central University of Haryana, Mahendergarh, Haryana, 

Abstract: In the cotton belt of Punjab for better yielding, plant growth and disease resistance nowadays use 
of fertilizers viz., Potash, radioactive derivative of potassium, leading to severe health hazards. Village Jajjal 
(Mansa), belonging to this cotton belt is popular as “cancer village” due to higher number of patients. According 
to the available data soil of cotton belt exhibit high radioactivity1. Hence, the correlation of radioactivity present 
in soil and grains of the same place Jajjal has been determined in the present study. The radiation counts present 
in the soil and grain samples for fifteen days at the interval of 24 hours have been detected indicating presence 
of high radioactivity. Although the count was decreasing with passing days until tenth day, no alteration in the 
radioactive count was observed further. The present study depicts transfer of radioactivity from soil to grain 
resulting in severe health risks.
Keywords: Cancer, Radioactivity, G.M. Counter, Fertilizer, oil refinery.

Conservation Agriculture for Preserving Soil Carbon and Nitrogen in 
Foothill Shivaliks

Divya Sharma, Vikas Sharma and Divya Chadha
Division of Soil Science and Agriculture Chemistry, FoA, SKUAST-Jammu

Abstract: Land degradation has increasingly become a major concern for Indian agriculture on which two-third 
of the population depend for their livelihood. The rainfed foothill Shivaliks of Jammu, commonly called as the 
kandi belt has all the ingredients of impending agricultural disaster because of the undulating relief and high 
intensity seasonal rainfall, where the major cause of land degradation is water erosion. The problem is further 
expedited by poor management practices. As soil organic carbon and nitrogen are important components from 
the viewpoint of soil fertility along with their significant role in plant growth and nutrition, but the persistent use 
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of conventional farming practices based on extensive tillage combined with in situ burning of crop residues has 
magnified their losses through erosion. The restoration of such degraded lands thus becomes necessary to maintain 
long term fertility of soil and the sustainability of the agricultural lands. A study was, therefore, undertaken in 
the erosion prone kandi area of Jammu to assess the influence of conservation agricultural practices on losses 
of soil carbon and nitrogen through eroded sediments and runoff under maize crop. Three tillage variations i.e. 
conventional tillage (CT), minimum tillage (MT) and zero tillage (ZT) were employed, and were combined with 
management practices such as intercropping (i), mulching (m) and residue retention (30%) (r). It was observed 
that the application of residue or mulches or intercropping with pulses effectively reduced the dissolved C losses 
while the maximum amount of sediment loss occurred in CT. A significantly higher concentration of NO3-N was 
observed in runoff from ZT plots which was statistically at par with CT, MT, ZTm and ZTr while the minimum 
amount of NO3-N loss occurred in MTm which was statistically at par with all other treatments except ZT. Total 
ammonical N loss in runoff was maximum in CT while the minimum NH4-N loss occurred in ZTr. Maximum 
Kjeldahl N loss was observed in CT while the minimum amount of N loss in sediments occurred in ZT with 
mulching and ZT with residue retention (30%). The application of residue or mulches or intercropping with 
pulses effectively reduced the losses mainly because of the reduction of runoff under these treatments while 
the maximum amount of sediment loss occurred in CT as tillage played significant role in accelerating nutrient 
losses through oxidation of organic matter and destruction of soil aggregates leading to significant water erosion 
and surface runoff of C and N rich sediments. Zero tillage with soil cover, either though mulching, residue 
retention or intercropping proved an effective strategy in reducing carbon and nitrogen losses, than zero tillage 
alone, thus contributing to the restoration of degraded lands.
Keywords: Degraded lands, Water erosion, Carbon losses, Nitrogen losses, Conservation agriculture.

Effect of Seed Treatment and Foliar Application of Nano DAP on Yield and 
Economics of Fine Rice under Irrigated Subtropics of Jammu Region

Meenakshi Attri, Neetu Sharma and B.C Sharma
Division of Agronomy, FOA, SKUAST-Jammu, Main Campus, Chatha-180009, India

Abstract: The field experiment was conducted during Kharif, 2021 at the Research Farm, Division of Agronomy, 
SKUAST-J, Main campus Chatha, Jammu to assess the effect of seed treatment and foliar application of Nano 
DAP on yield and economics of fine rice. The soil of the experimental field was sandy clay loam in texture, slightly 
alkaline in reaction (7.42), low in organic carbon, available N, but medium in available P and K. The experiment 
was laid out in Randomised block design with ten treatment combinations, replicated thrice. The experimental 
results revealed that treatment 75% recommended N: + 100% recommended K (37.5:18.75:15 kg/ha) + Seedling. 
Treatment with Nano DAP @ 5 ml/litre + Foliar Spray with Nano DAP @ 4 ml/litre recorded significantly higher 
effective tillers m–2, number of grains panicle–1, 1000-grain weight, grain yield and straw yield during study and 
remained statistically at par with treatment T5 75% recommended N:P + 100% recommended K (37.5:18.75:15 
kg/ha) + Seedling Treatment with Nano DAP @ 5 ml/litre + Foliar Spray with Nano DAP @ 2 ml/litre, T1050% 
recommended N:P + 100% recommended K (25:12.5:15 kg/ha) + Seedling Treatment with Nano DAP @ 5 ml/
litre + 2 Foliar Spray with Nano DAP each @ 4 ml/litre, T9 (50% recommended NP and 100% recommended K 
(25:12.5:15kg/ha) + Seedling Treatment with Nano DAP @ 5 ml/litre + 2 Foliar Sprays with Nano DAP each @ 2 ml/
litre) and T2 (100% recommended NPK). However with regard to net return and B:C ratio, 75% recommended 
NP and 100% recommended K (37.5:18.75:15 kg/ha) + Seedling Treatment with Nano DAP @ 5 ml/litre + Foliar 
Spray with Nano DAP @ 2ml/litre recorded highest net returns and B:C ratio to the tune of 78078.98 ha–1 and 1.71 
respectively which was closely followed by 75% recommended NP and100%recommended K(37.5:18.75:15kg/
ha) + Seedling Treatment with Nano DAP @ 5 ml/litre + Foliar Spray with Nano DAP @ 4 ml/litre to the tune of 
76757. 14 ha–1 and 1.70 respectively.
Keywords: Rice, Foliar application, Nano urea, Grain Yield, Straw yield.
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A Comparative Study of Natural Farming, Organic Farming and Conventional 
Farming in Rice Based Cropping System under Subtropics of Jammu Region

Naveena1, A.K. Gupta2

Division of Agronomy, Sher-e-Kashmir University of Agriculture Science and Technology, Jammu
Abstract: Agricultural production systems are the methods, a farmer employs to use different resources to satisfy 
their needs for production. Here we study three different production system which are organic, conventional 
and natural farming. The conventional crop production systems have increased the dependence on the use of 
chemical fertilizer and pesticide thereby causing environmental pollution and creating human, animal and soil 
health problems. Moreover, these have become costly enough for the farmers to afford their purchases under 
intensive cropping. Therefore, it is imperative now to look for sustainable alternative farming methods which 
are socially acceptable, economically viable and ecologically sound. In the context of late now organic farming 
have emerged as eco-friendly approaches to sustain the soil health and in term of the soil productivity. Many 
techniques used in organic farming like FYM, vermicompost , biofertilizer , panchgavya, hybrid seed, biological 
pest and disease management are crucial components but organic farming is not suitable for poor indian farmers, 
as it requires huge quantity of FYM, making their agriculture unremunerative. Natural farming is an intense 
organic farming model. Natural farming is believed to increase the natural growth of plants without adding any 
fertilizer, Natural farming approaches should be considered as one of the chemical-free food alternative. Natural 
farming is an indigenous cow centric production system, all of the necessary nutrients are present in the soil, but 
in an inaccessible form. Microorganisms, which found in abundance in indigenous cow dung and uncultivated 
soil, can transform them into usable form. specific method like jivamrutha, bijamrutha, ghanjivamrutha, mulching, 
intercropping, local cultivars seed for pest and disease control like agniastra, brahmastra, nimastra are used in 
NF. Natural farming has benefits of less use of inputs, lower production cost so that higher B:C is obtained.
Keywords: Natural Farming, Organic Farming, Conventional Farming.

Nanofertilizers for Sustainable Agriculture
Nisha Yadav

Department of Chemistry, Indira Gandhi University, Meerpur-122502, Rewari (Haryana).
Abstract: The excess use of mineral fertilizers and unsafe pesticides has led to pollution and serious health issues. 
Traditional fertilizers are not only costly for the producer, but may be harmful to humans and the environment. 
Nanofertilizer is an important tool in agriculture to improve crop growth, yield and quality parameters with 
increased nutrient use efficiency, reduction in wastage of fertilizers and cost of cultivation. Nanofertilizers are 
applied either to soil and/ or leaves. It promotes the direct entry of nutrients into the plant system, thus reduce the 
wastage of fertilizer. Hence, foliar application of nanofertilizer leads to higher nutrient use efficiency (NUE) and 
has given a rapid response to the growth of crops. The characteristics of controlled release capacity and targeted 
delivery of nanofertilizer and nanopesticide showed high activity in comparison to conventional fertilizers 
and pesticides. Different nanofertilizers and nanopesticides such as silver, zinc, iron, titanium, phosphorus, 
molybdenum and polymer nanoparticles have shown great potential as plant growth and pest control agents. In 
the present work, the recent attempts and formulation of smart fertilizers and the utilization of nanotechnologies 
in agriculture will be discussed, which may help provide solutions for current and future chemical fertilization 
problems. 
Keywords: Foliar spray, Nanofertilizer, Nutrient use efficiency, target delivery, agriculture.

Natural Farming for Restoration of Agricultural Ecology
Narinder Panotra1, Vikas Sharma1 and Ritika Gupta2

1Organic Farming Research Centre, Chatha, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu, Jammu 
and Kashmir, India

2Faculty of Agriculture, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu, Jammu and Kashmir, India
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Abstract: Agriculture is one of the major contributors of global warming through a share of about 10-12% 
increase in total anthropogenic GHG emission. Carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) 
are major GHGs emitted by agricultural activities. It is estimated that globally agriculture accounted to 50 and 
60% of total anthropogenic CH4 and N2O emissions, respectively. Agro ecosystems are highly sensitive and 
vulnerable to climate change. Climate change is a severe threat to both food production and human health. 
It influences agriculture through increased temperature, precipitation variability and amplified intensity of 
weather extremes. Climate change affects agriculture directly through altering the agro ecological conditions 
and indirectly by increasing demand of agricultural production. Climate change is a serious threat to all aspects 
of agriculture including production, distribution, food accessibility and food prices. During 1980 to 2008, there 
was a 5.5% fall in wheat yields and a 3.8% fall in maize yields globally, compared to their yields in stable climate. 
Climate change also affects the invasive crop pest species, livestock production and aquaculture. Sustainable 
and safe food production is one of the major challenges of the twenty-first century in the era of climate change, 
which is one of the greatest threats to agricultural systems at global level including increasing population and 
natural resource degradation coupled with biodiversity loss. Green Revolution though multiplied agricultural 
production several folds but we have paid a huge environmental cost including climate change. It has shaken 
the ecological integrity of agro-ecosystems by intensive use of fossil fuels, natural resources, agrochemicals and 
machinery. Moreover, it has threatened the age-old Vrikshayurveda based natural agricultural practices, our 
traditional wisdom of natural farming. Natural Farming can be defined as “chemical- free farming and livestock 
based”. Well-grounded in agro-ecology, it is a diverse farming system that integrates crops, trees and livestock, 
leading to optimum use of functional biodiversity. Natural farming holds the promise of increasing farmers' 
incomes while providing many other benefits, such as the restoration of soil fertility and environmental health, 
and reducing and/or reducing greenhouse gas emissions. It is based on natural or ecological processes that exist 
in or around farms. Natural farming is considered a form of regenerative agriculture - an important strategy to 
save the planet. It has the potential to manage land practices and sequester carbon from the atmosphere in soil 
and plants, where it is actually useful rather than harmful. But there is an urgent need to popularize and adopt 
natural farming technologies for the restoration of agricultural ecology.
Keywords: Natural Farming, agricultural ecology, Climate change.

Effect of Different Land Use Systems on Soil Chemical and Biological 
Properties at various depths of Chandanwari Micro watershed

Haziq Shabir, Gulzar Ahmad Bhat, Aziz Mujtaba and Peeyush Sharma
Division of Soil Science and Agriculture Chemistry, SKUAST, Jammu.

Abstract: Chandanwari micro-watershed of Lidder Catchment is situated in southern part of Kashmir Valley. This 
micro-watershed is located between 34°00'59"N to 34°03'43"N latitude and 75°19'18"E to 75°21'56"E longitude. 
After traversing the whole Chandanwari area, several aspects like climate, vegetation, and relief were recorded 
and micro-watershed was selected for study purpose. The samples were taken from three different land uses 
(Agriculture, Forest and Fallow) at three depths i.e.; 0-15 cm, 15-30 cm, 30-45 cm. The various chemical and 
biological properties of soils in different land uses were evaluated conducting both field and laboratory studies. 
The average value of pH was found to be highest in Agriculture land use (7.18) while as the lowest value was 
observed in Forest land use (5.68) showing a slight surge while going to the deeper depths in all the land uses. 
Higher EC was observed in Agriculture land use (0.29dSm–1) and the lowest value was found in Fallow land use 
(0.15dSm–1). The EC showed a slight decline while going deeper into the soil. OC concentration was found to 
be highest in Forest land use (1.77%) and the lowest content was observed in Fallow land use (1.09%) and the 
OC concentration showed a diminishing trend with increase in the depth. The highest population of Phosphate 
Solubilizing Bacteria (PSB) was detected in Agriculture land use (20.46cfug–1) and the lowest being observed 
in Fallow land use (7.40cfug–1). Similarly, the population of Potassium Solubilizing Bacteria (KSB) and Zinc 
Solubilizing Bacteria (ZnSB) was witnessed highest in the Agriculture land use i.e. 17.80 cfug–1 and 13.80 cfug–1 
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respectively and lowest in Fallow land use i.e. 7.40 cfug–1 and 11.20 cfug–1 respectively. With increase in depth, 
the population of PSB, KSB and ZnSB showed a gradual decrease in number.
Keywords: Land use, Micro-watershed, Catchment.

Improving Biological Activity in Sodic Soils through Halophilic Microbial 
Amendments

Divya Chadha, Vikas Sharma and Divya Sharma
Division of Soil Science and Agriculture Chemistry, SKUAST-J Chatha, Jammu (J&K), 180009, INDIA

Abstract: Land degradation has emerged as one of the critical environmental problems in the past few years 
and most of the regions of the world are being or have been affected by this problem to certain extent. Avoiding, 
reducing and reversing land degradation are essential for retrieval of nature-based food, fodder fuel and, fibre 
and ecosystem services in a sustainable mode. Restoration of degraded agricultural land is achieved through 
several agronomic and biological techniques. Soil/Land degradation through sodicity is universal concern. A 
number of techniques have been employed for reclamation of sodic soils. Gypsum as an amendment is one of 
the most common techniques employed for reclamation of sodic soils. However, its availability and cost are a 
cause for concern. Hence, we always strive for relatively cheaper options to reclaim such soils. Halophiles are 
salt-loving organisms that inhabit hypersaline environments. These microbes can survive in saline and sodic 
environments where normal biofertilizers become ineffective. Bioformulations made from halophilic microbes 
therefore, have a potential to improve the quality of sodic soils at a much chepaer rates. A pot experiment was 
conducted during Kharif season of 2019, at the Division of Soil Science and Agriculture Chemistry to study 
the efficacy of halophilicbiofertilizers i.e. Halo-Azotobacter, Halo-Phosphate Solubilizing Bacteria (Halo-PSB), 
Halo‑Zinc and Halo-Mix on the biological properties of soil as well as growth and productivity of paddy (PR-113). 
Biological parameters such as, microbial biomass carbon, dehydrogenase activity, alkaline phosphatase activity 
and bacterial count increased significantly in sodic soil with application of halophilic microbial formulations over 
corresponding control values. Application of Halo-mix, a microbial consortia of N-fixing, P and Zn solubilizing 
bacteria resulted in maximum value of MBC (90.89 µg g-1) in sodic soils, which was significantly higher than 
control (69.17 µg g–1). Similar trend was also observed for dehydrogenase and phosphatase activity in soils. In 
nutshell, it was observed that Halotolerant strains of bio-fertilizers viz. Halo-Azotobacter, Halo-phosphorus 
solubilizing bacteria, Halo-zinc and Halo-mix (combination of all three) were found to be effective in sodic soils. 
Our study concludes that application of multi-strain halophilic bacterial consortia could be an effective approach 
and need to be further explored.
Keywords: Land degradation, sodic soils, Halophiles, bioformulations, Microbial Biomass Carbon, Dehydrogenase 
activity, Phosphatase activity.

Revolution of CRISPR Cas9 Technology to Engineer Biotic and Abiotic Stress 
Tolerance in Crops

Paridhi Saini and Abhilasha Shourie
Department of Biotechnology, Faculty of Engineering and amp; Technology, Manav Rachna International Institute of Research and 

Studies, Faridabad

Abstract: Crop productivity in plants is reduced primarily as a result of a diverse range of environmental 
stresses, which are classified based on the nature of the stress, i.e., abiotic (non-living factors) stresses and biotic 
(living organisms) stresses. Environmental stresses such as drought, salinity, heavy metal toxicity, extreme 
temperatures, pathogenic interactions, etc. have significant effects on plant growth and development given the 
increasing obstacles posed by global warming. Genetic engineering techniques have numerous applications in 
crop improvement for biotic and abiotic stress tolerance resulting in product quality enhancement. With the 
development of CRISPR/Cas9, precise genome modification for desired traits has become possible. By combining 
sophisticated techniques with the significant advancements in CRISPR/Cas9 genome editing technology, 
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biologists are now able to modify genomes with a high level of efficiency and precision that was previously 
unthinkable. The CRISPR Cas9 system is a reliable, effective, and beneficial method for developing crop varieties 
that are climate change-resistant. CRISPR/Cas9 technology has enormous potential for reproducing plants 
with desired traits while also revolutionizing the field of genome engineering by removing barriers to targeted 
genome editing. The current paper focuses on the advancement of CRISPR-Cas9 technology in its use to alter 
plant genomes for desired traits to develop high-yielding and Climate-change resistant crop varieties.
Keywords: Genome Engineering, CRISPR Cas9, Biotic and Abiotic Stresses, Climate-Change resistant crop, Crop 
improvement.

Role of Imaging Techniques in Determining Abiotic Stress in Crop Plants
Vishal Kumar

Department of Biotechnology, Faculty of Engineering and amp; Technology, Manav Rachna International Institute of Research  
and Studies, Faridabad

Abstract: Image based identification of phenotypic features of plants is an emerging science that combines 
multiple methodologies and protocols to measure growth, morphology, architecture, function, and composition 
at multiple scales. Change in climate increase the incidence of diseases, which causes a huge loss in crop 
production. Thermal, Fluorescence and Multi-Hyperspectral image based techniques are used in phenotyping for 
determining the disease in crops on different range level. Climate change is the major barrier to the advancement 
of crops and agricultural losses. Such constraints foster the development of High Throughput Plant Phenotyping 
(HTPP), which is largely based on imaging approaches and automatized plant data retrieval and processing. 
ImageJ is a popular open source imaging platform which has emerged as a good choice for implementing an 
image analysis system for automatic plant disease detection through RGB levels and is efficient in performing 
multiple measurements on the same image. It provides the morphological data through scaling of the image, 
which is useful for detection and diagnosis of plant diseases and impact of abiotic stresses. Image based analysis 
can successfully be utilized for phenotyping based identification and solution of climate change imposed biotic 
and abiotic stresses in plants.
Keywords: Image J, phenotyping, biotic stress, abiotic stress, crop plants.

Identification and Characterization of Micro- and Nano-Plastics in Food, 
Water and Soil

Nilanjana Saha
Department of Biotechnology, Faculty of Engineering and Technology, Manav Rachna International Institute of Research and 

Studies, Sector-43, Faridabad

Abstract: Micro- and nanoplastics (MNPs) have become prevalent pollutants. They are now a major concern 
on a global scale. The unique behaviour of MNPs such as high mobility, high rate of diffusion, easy uptake by 
organisms, high toxicity levels, and their potential for bioaccumulation is due to their micro- and nano-sizes. 
Plastic products are being used in every aspect of life due to which they are being produced in huge quantities. On 
being disposed of in the environment, plastics degrade over time due to various environmental factors, forming 
MNPs. On being exposed to MNPs by inhalation, ingestion and dermal contact, they cause various negative 
health effects such as necrosis, apoptosis, oxidative stress, and inflammation, metabolic disorders, weakening of 
immune responses and breathing difficulties. MNPs have been found in all varieties of environmental settings, 
such as food, water, soil, sediments, air, aquatic life, plants, and animals. This has led to rapid research on the 
influence studies and risk evaluation of MNPs on the environment and organisms. This review summarizes 
the need for the detection and characterization of micro-and nano-plastics which make their way into food and 
water. Therefore, it suggests the necessity for quick and innovative detection methods.
Keywords: Micro- and nano-plastics, toxicity, bioaccumulation, exposure, food, water, soil.



ECO-2022 85

Detection of Plant Diseases in Cruciferous Vegetables using Deep Learning 
Techniques

Riya Kumari
Department of Biotechnology, Faculty of Engineering &amp; Technology, Manav Rachna International Institute of Research and 

Studies, Faridabad, Haryana

Abstract: Crucifers are widely grown seasonal vegetables worldwide such as cauliflower, cabbage, broccoli, 
radish and turnip. The crops are cultivated in winters when temperature and humidity are more favourable for 
the blooming of bacteria, fungi, viruses and other parasites. The diseases caused by these pathogens can severely 
affect the growth and productivity of plants leading to yield losses. It is often difficult to detect the infestation of 
pathogens and disease occurrence timely and accurately, especially in the cases where appearance of symptoms 
is delayed or obscure. This work aims at the detection of diseases and infestations of pathogens- bacterial, fungal 
and viral, prevalent in Cruciferous crops, using artificial intelligence and deep learning. The visible symptoms of 
the plant disease are captured through camera into images at various stages to determine the course of disease 
progression and data is analysed through deep learning techniques. This paper summarizes the current state of 
research in image based disease identification through artificial intelligence and deep learning techniques that 
could lead to mobile application development that would be highly beneficial for farmers.
Keywords: Crucifers, bacteria, fungi, viruses

Crop Plant Phenotyping to Identify Impact of Environmental Stresses 
through Hyperspectral Imaging

Sneha Agarwal
Department of Biotechnology, Faculty of Engineering and amp; Technology, Manav Rachna International Institute of Research  

and Studies, Faridabad

Abstract: Plant growth and development are greatly impacted by environmental stressors such as drought, 
temperature, salinity, and others. Both biotic and abiotic stresses, such as drought and freezing, have an impact 
on the growth and development of plants. Environmental stresses have a huge impact on yield production 
as well, which makes it impossible to provide enough food for the entire world’s population. Hyperspectral 
imaging is a potential technique to identify plant stresses. The development of the technique is focused on its 
deployment for crop monitoring. Technique can be used to identify disease in plants. There are two types of 
hyperspectral techniques that are commonly used to separate data into categories like healthy and diseased: those 
that concentrate on a few key wavelengths in the spectrum and those that use the entire spectrum response. The 
spectrum used in the technique ranges from ultraviolet (UV), which begins at 250 nm, to short-wave infrared 
(SWIR), which is 2500 nm. In terms of spectral range, hyperspectral imaging is regarded as the best method due 
to its abundance of clustered narrow wavelength bands. Ability to analyse the reflective properties of soil and 
plants across a variety of narrow spectral bands in order to characterize a wide range of chemical and biological 
traits. With sufficient spatial resolution, it is possible to create a dense, information-rich colour data set with 
many hundreds of data points (pixels) per leaf. The use of hyperspectral imaging and how it is used to find out 
more about plant health and the ability to predict the onset of disease is a major focus of the paper.
Keywords: Environmental stress, Crop Plants, Hyper-spectral Imaging, Plant Phenotyping band.

Climate Change Impacts on Crops
Dr. Saurav Sharma, Dr. Pankaj Mittal1 and Dr. Bheem Pareek
Krishi Vigyan Kendra Sirmour at Dhaulakuan 173021 District Sirmour, HP

Abstract: Climate change actually results in large changes in environmental conditions like rainfall pattern, 
average temperature, heat waves, global change of CO2 or ozone levels, fluctuations in sea levels in addition 
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to shift in weed flora, insect pests or pathogens and reduced crop duration. It is a global threat to the food and 
nutritional security. The modest alteration in the precipitation process and winds do not bring much change 
but consequently leads to dry area becoming more drier and wet areas becoming wetter. These changes are 
likely to be frequent in the future and limiting factor for enhancing farm productivity. It is believed that climate 
change is the main cause of various abiotic and biotic stresses that have been badly affecting the agricultural 
production. Farmers will have to adapt their current practices to a different climate marked by extreme weather 
events and changing season patterns. The negative effects of climate change can be mitigated by developing 
some adaptation measures such as development of new crop varieties with high yield potential and resistant to 
multiple severe stresses will be critical to sustain production. Judicious use of natural resources such as water 
is highly critical for adaptation to climate change. The effect of various stresses can be reduced on yield, with 
adjustment in planting dates.
Keywords: CO2, Weed flora, Insect pests, Pathogens.

Exogenous Concentration of Heavy Metal Ions in Soil Correlating with 
Physiochemical Parameters in Edible Plants

Charu Rajpal
Assistant Professor, Department of Biotechnology, Faculty of Engineering and Technology, Manav Rachna International Institute of 

Research and Studies, Faridabad-121001, India

Abstract: In agricultural practices, soil infertility is an extremely serious condition in several states of India as it 
supports around 18% of the world’s population and 15% of the world’s livestock population but has only 2.5% 
of the world’s land area. Abiotic stress like heavy metal pollution is one of the threats to soil fertility. These 
heavy metals enter the soil-plant environment through anthropogenic sources. These compounds are more 
soluble than other substances rendering it more available for plant absorption where these could accumulate in 
edible plant parts existing on the to player of soil due to deposition from air-containing smoke from vehicles. 
Heavy metals like cadmium, lead, zinc, chromium, copper and arsenic in toxic concentrations pose a threat 
to ecology and greatly affect the nutritional, environmental, and evolutionary attributes of the polluted area. 
Trace concentrations of heavy metals are required by plants to carry out some physiological functions and grow 
healthy. The degree of heavy metal toxicity or deficiency that a plant can tolerate to survive depends on the 
species of plant, bioavailability, and the form and concentration of heavy metals. This review is undertaken to 
provide a comprehensive insight into the occurrence, mobilization, and remediation of the heavy metals in the 
soil of edible plants with the reference of recent researches, websites and articles.
Keywords: Edible plants, Heavy metals, Remediation, Soil infertility, Toxicity.

Selection of Crops on the Basis of Certain Soil Factors: A Comparative Study 
of Machine Learning Methods

Vijay Kumar, Jyoti Chawla and Rajeev Kumar
Department of Applied Sciences, Manav Rachna International Institute of Research and Studies, Faridabad, Haryana, India, 121004

Abstract: Agriculture is one of the building blocks to boost global economy. Many countries are still using 
traditional ways of farming and farmers are not educated enough to use emerging technologies such as Artificial 
Intelligence. Many pitfalls such as lack of knowledge in soil classification, type of crop sown, climate conditions, 
improper irrigation, requirement of pesticides for a suitable crop and market demand are the common causes 
that loss to the farmers. These problems increase the farming cost and put pressure on the farmer community. 
In this paper, various machine learning methods have been discussed by considering the soil parameters such 
as: Nitrogen, Phosphorous, Potassium, Temperature, Humidity, pH of soil and the rainfall for the selection of 
particular crop. The results have been presented by the help of python language.
Keywords: Agriculture, machine learning, crop, soil.



ECO-2022 87

Impact of Climate Change on Terrestrial Ecosystem
Nishtha Madaan and Sarita Sachdeva

Department of Biotechnology, Faculty of Engineering and amp; Technology, Manav Rachna International Institute of Research and 
Studies, Sector-43, Faridabad

Abstract: Climate change has been the threatening issue for Biodiversity and Ecosystem not only on national 
point even on the global eye. The main reason for the climate change is the human activities and their results 
which include changes in land cover, pollution and invasion of exotic species. Terrestrial environment is severely 
affected by climate change and anthropogenic activities such as soil pollution, causing depletion of soil cover, 
reduction in soil fertility. Occurrence of toxic and persistent pollutants. Due to these unwanted alters in the 
environment the species in the biodiversity responding to global climate change through changes in morphology 
and behavior, phenology, and geographic range shifts, and these changes are mediated by human activities which 
lead to evolutionary changes in them. In the responses to these changes the species, are leading to widespread 
changes in productivity, species interactions, vulnerability to biological invasions, and other emergent properties. 
As biodiversity underpins all goods and services provided by ecosystems that are critical for human survival 
and well-being, this paper synthesizes and discusses the observed and presumed climate change and impact on 
biodiversity and biodiversity-based ecosystem resource allocation and livelihoods, as well as what strategies 
could be employed to reduce current and future risks to human wellbeing.
Keywords: Climate change, soil pollution, soil depletion, biodiversity, ecosystem.

Soil Quality Preferred to Promote Growth of Tomato as an Edible Vaccine
Nalini and Sarita Sachdeva

Department of Biotechnology, Faculty of Engineering and amp; Technology,
Manav Rachna International Institute of Research and Studies, Sector-43, Faridabad

Abstract: Tomatoes are rich source of Vitamin C, potassium, antioxidant lycopene, folate and oxalic acid, which 
are essential components of human nutrition. Tomato is identified as a potential candidate for developing Edible 
Vaccines. Environmental factors that affect the growth of tomato plants also influence the nutritional quality of 
tomato fruit. Soil type and quality have huge impact on growth, yield and productivity of tomato crop. Loamy 
soil is more suitable for cultivation of tomato crop as compared to sandy and clayey soil. Sand, saw dust and peat 
moss are incorporated to improve the texture of clayey soil for supporting the growth of tomatoes. Soil which 
consists of lots of organic matter and is moderately fertile promotes the growth. Soil highly rich in minerals and 
micronutrients including phosphorus, potassium, calcium, magnesium and potash gives the best growth and 
yield. Malaria, Hepatitis B and many others diseases are the most spread out diseases all over the India and 
treated by using edible vaccines. Edible vaccine is a new form of vaccine that has great potential to overcome 
the risk of diseases like malaria, measles, hepatitis B, cholera and diarrhea. Edible vaccines are also known as 
oral vaccines, food vaccines and subunit vaccines. Tomato is suitable for genetic manipulation and is ideal as an 
edible vaccine to express the gene for the production of vaccine to prevent the diseases.
Keywords: Edible vaccine, tomato, soil quality, diseases.

Productivity and economic enhancement through vegetables intercropping 
in autumn planted sugarcane based cropping system

Sanjay Kumar and A K Sharma
G.B. Pant University of Agriculture and Technology, Krishi Vigyan Kendra Dhakrani, Dehradun, Uttarakhand, 248 142 India

Abstract: A field experiment was conducted during 2016-17 and 2017-18 to find out the most remunerative 
winter vegetables grown as intercrops with autumn planted sugarcane under valley conditions of Uttarakhand. 
Six treatments comprised with intercropping i.e. sugarcane sole, sugarcane + coriander, sugarcane + fenugreek 
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(methi), sugarcane + vegetable pea, sugarcane + cabbage and sugarcane + onion in randomized block design. 
Based on the two years study, vegetable pea intercropping was found as most remunerative in autumn cane 
with the highest cane equivalent yield (156.5 t/ha) and net return (Rs. 275850/ha) and it was closely followed 
by sugarcane + cabbage (CEY 126.3 t/ha and net return/ha of Rs. 218254/ha) among all the intercropping 
systems. Sugarcane + onion intercropping was also found comparable with sugarcane + vegetable pea/ cabbage 
intercropping and or produced cane equivalent yield of 125.4 t/ha and net return of Rs. 209108/ha. Whereas, 
lowest cane equivalent yield and net return recorded under sugarcane+ methi intercropping system among the 
vegetables. Highest residual soil fertility viz., available N, P and K after harvesting of sugarcane observed when 
autumn sugarcane intercropped with vegetable pea (N 172.3, P 31.2 and K 228.8 kg/ha) followed by cabbage as 
intercrops as compared to lowest values as 138.2, 19.6 and 182.5 kg/ha, N,P and K respectively.
Keyword: Sugarcane, intercropping.

Optimization Of Pollution Free CZTS Solar Cell
Sachin Kumar1, Shashi Kumar2, Damini3, Priyanka4, Khushboo Dalal5 and Anuj Kumar Arya

Department of Physics, J.C Bose University of Science and Technology, YMCA, Faridabad.

Abstract: In this simulation work, a theoretical study on CZTS Solar Cell with the help of SCAPS software was 
performed. The theoretical results in CZTS solar cells with efficiencies of 21.96% were presented. The study 
mainly influences photovoltaic parameters are Short-Circuit current density (Jsc), Open circuit voltage (Voc), 
Fill Factor (FF), and Power Conversion Efficiency (PCE) to bolster solar cell efficiency. Since the thickness of 
CZTS material play a vital role in the performance of solar cells, we suggested the fair value of thickness of CZTS 
material to be 0.7 μm to achieve best power conversion efficiency. The importance of P-type CZTS material was 
discussed. The present work shows the importance of thickness customization to achieve a good performance 
of this type of solar cell device. 

Potential of Azolla Plants as Bio-filter for Controlling Soil, Air and Water 
Pollution

A. K. Pathak1*, R. K. Sharma1 and Vikas Sharma2

1Division of Animal Nutrition, FVSc&AH, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu
2Division of Soil Science, FOA, Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu

Abstract: Day by day increasing human population coupled with urbanization and industrialization has 
resulted in over exploitation of natural resources and lowering the natural ecosystem as well as adverse impact 
on food chain that had given way to increased environmental pollution worldwide. Pollutants like herbicides, 
pesticide, insecticides, antibiotics and heavy metals (Pb, Cr, Hg, Cu, Zn and Cd) are being discharged directly 
into soil, water and air. They are getting added/ contaminated with irrigation of water and wind blow metal 
dust rendering the unhealthy ecosystem. Various technological interventions/ treatment systems which are 
combination of physical, chemical or biological are used for controlling environmental pollution. But they are 
very expensive and unaffordable to common men. Thus, search for natural alternative. Azolla is a free floating 
freshwater fern capable of fixing atmospheric CO2 and nitrogen as well as bio-filter for various pollutants. Azolla 
cultivation is an excellent, low cost natural alternative to ward off the air, water and soil pollutants. Pesticides 
contamination in river fish, sediments and water ecosystem has become one of the most sensational issues due to 
their deleterious effect on public health and environment. Azolla plants also remove ammonia from freshwater 
fish breeding areas. The world will eventually face a war like situation for maintaining healthy ecosystem and 
food chain. Hence, cultivation of Azolla plants is cost effective and efficient natural alternative for controlling 
soil, air and water pollution.
Keywords: Herbicides, pesticide, insecticides, antibiotics.
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Impact of Industrial Waste on Soil Microflora
Anjali Yadav, Tanisha Manchanda and NeelamVashisht*

Department of Chemistry, Gurugram University Sec-51, Gurugram, Haryana 122003

Abstract: The growing industrialization has led to soil impurity by industrial waste disposal units. There is a 
unique character of each type of soil. This individuality is distinguished by the profile of the soil which consist of 
series of layers that vary from the percolation of waste water released into the earth to wash the impurities down 
to the following horizons. The effluents emitted from industries into the earth are made up of several harmful 
substances, mineral acids, bases, etc., which, due to their preservation and adsorption, are deposited in the earth 
for a period of time. The mineral ingredients in the discharged effluents present in trace amounts favour the 
growth of certain algal, fungal and bacterial colonies which modify the soil texture. Plants growing in polluted 
soils may also pick up some of the chemicals deposited. The soil microflora are attracted by organic effluents 
with high concentration of biodegradable organic matter released to the soil, which increases rapidly in certain 
instances, leading to bad outcomes or fungal condition soil contamination can occur when industrial waste is 
discharged into the environment. Inadequate disposal of highly toxic industrial wastes will seriously pollute the 
soil. This waste can also pollute groundwater.
Keywords: Soil Microflora, Impurity, effluents, Biodegradable.

Natural Farming Cultivation of Leaf Lettuce in Summer Season in Solan 
District of Himachal Pradesh

Dr. Seema Thakur, Hemlata Kuashal, Dr. Kuldeep Thakur,  Dr Upender Singh and  Dr Rajesh Thakur
KVK, Kandaghat, District-Solan, H.P-173215

Abstract: In the process of modernization, particularly after the green revolution, the consumption of chemicals 
has increased substantially in the production system. There is a need to identify the natural farming methods 
which increases the growth and yield of crops and improves the physico-chemical and biological properties of 
soil. Natural liquid manures used in natural farming, contain small quantities of macronutrients, micronutrients, 
and growth-promoting substances,  when applied to the crop either in form of foliar spray or through drenching 
in soil  trigger the necessary plant growth and development, which ultimately led a to better crop yield. Leafy 
Lettuce has garnered a central role in human nutrition as it combines pleasing organoleptic properties with rich 
content of nutraceutical compounds. The greater challenge for India is to provide safe and healthy food for the 
growing population in the country. Despite such an important aspect, work has not been done on the use of 
natural products in the cultivation of leafy lettuce in summer months. District Solan is endowed with variable 
agro-climatic conditions and production of lettuce is being done in summer months in different pockets of 
Kandaghat, Solan. Production of lettuce in summer brings golden returns to the farmers.  Therefore, the present 
investigation was conducted at Horticultural Research and Training Station and KVK, Kandaghat, Solan in the 
spring season of 2022. The experiment was laid out in Randomized Complete Block Design (RCBD) Factorial 
with three replications comprising of sixteen treatment combination of four levels of organic manure viz., M0 
(Control), M1 (FYM @ 10t/ha), M2 (Ghanjeevamrit @ 1t/ha) and M3 (FYM @ 5t/ha + Ghanjeevamrit @ 0.5 t/ha) 
and four levels of natural liquid manure viz., L0 (Control), L1 (Jeevamrit drenching @ 5%), L2 (Saptadhanyankur 
spray @ 3%) and L3 (Jeevamrit drenching @ 5%+ Saptadhanyankur @ 5%) in a plot size of 2.7 m2. The results 
revealed that T16 (FYM @ 5 t/ha+ Ghanjeevamrit @ 0.5t/ha + Jeevamrit drenching @ 5%+ Saptadhanyankur spray 
@ 3%) recorded superior results for majority of characters like days taken to marketable maturity (40.77), leaf 
length (21.20 cm), leaf breadth (20.61 cm), plant spread (36.83 cm), plant height (29.37 cm), fresh leaf weight 
(16.02 g), yield per plant (612.55 g), yield per plot (12.25 kg) and yield per hectare (362.88 q), number of leaves 
(35.51), calcium (108.37 mg/100g) and  iron content (3.50 mg/100g). Hence, combined application of FYM @ 5 t/
ha+ Ghanjeevamrit @ 0.5t/ha + Jeevamrit drenching @ 5%+ Saptadhanyankurspray @ 3% can be recommended to 
the farmers for commercial cultivation of lettuce during summers for getting better growth, yield and economic 
returns in the mid-hills of Himachal Pradesh.
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Biodegradation of organophosphorus pesticides by the bacteria isolated 
from the apple orchards of the Kullu region of Himachal Pradesh

Priyanka Choudharya, Sunidhi Bhattb and Subhankar Chatterjeea, †, *

Bioremediation and Metabolomics Research Group, Department of Environmental Sciences, Central University of Himachal Pradesh, 
Temporary Academic Block-Shahpur, District-Kangra, Himachal Pradesh - 176206, India

Abstract: An anthropocentric approach toward development had put the whole of mankind in great trouble and 
has led to the degradation and extinction of natural resources like drinking water, pure air, soil fertility, fossil fuels, 
and further the emission of harmful chemicals into the environment. Reports have shown that these pollutants 
have been responsible for many detrimental effects on humans and other organisms. Therefore, the removal of 
these pollutants from the environment is very important, microorganisms play a very crucial role in remediating 
these pollutants from the environment. In this research, we will focus on bacteria that have been isolated from 
the organophosphorus pesticide sprayed field from the apple orchards of the Kullu region of Himachal Pradesh. 
Its potential for the degradation of different organophosphorus pesticides like malathion, fenthion, profenofos, 
and chlorpyrifos has been analyzed in-vitro. Further, the degradation efficiency has been checked by using 
various analytical techniques like high-performance liquid chromatography (HPLC), and gas chromatography 
(GC). This study has given insight to future research that with the help of genetic engineering the efficiency of 
the degradation can be enhanced and fastened. This study has also focused on the biotechnological importance, 
industrial applications, and medical research so that it can benefit the society in long term.
Keywords: Malathion, fenthion, profenofos, and chlorpyrifos.

Livelihood security in rainfed areas through mixed cropping systems
Meenakshi Gupta, Sarabdeep Kour and Rakesh

Division of Agronomy, FoA, SKUAST-J, Chatha
Abstract: An on-farm trial was carried from rabi 2015-16 to 2017-18 in existing four year old citrus orchard 
under rainfed ecosystem. At the citrus orchard various interventions like- construction of rain water harvesting 
structure,growing field crops in the inter row spaces of fruit  trees, application of recommended fertilizer and 
manures to the fruit trees as per their age, etc. were carried to maximize yield of both field as well as fruit trees. 
Traditionally, intercropping in fruit orchard was practiced under irrigated situation, but with the harvesting of 
rainwater it was possible to utilize the land unit efficiently by putting it under cultivation of field crops, which 
helped in increasing both production and productivity. In general, farmers develop orchards for fresh fruit 
production and do not consider it for intercropping. The study indicated enhanced yield of citrus fruit trees 
along with intercrops (wheat and mustard taken in rabi season and maize and bajra taken in kharifseason). The 
mean increase in fruit yield due to interventions, after three years of study was to the tune of  23.0 percent The 
production of fruits significantly increased due to intercrops and it was maximum in citrus in association with 
wheat and mustard (4920 q/ha) during rabi 2017-18. Mean yield of inter row crops increased by 33.0 percent for 
wheat, 32 percent for mustard and 45 percent for maize, due to various interventions. Benefit cost ratio increased 
to 6.2 after three years of study as compared to 4.68 before interventions. System profitability was also worked 
out and it was seen that Citrus-Maize-Wheat showed maximum profitability of Rs 414/ha/year, followed by 
Rs. 371/ha/year under Citrus-Bajra-Wheat. It was confirmed that citrus based agri-horticultural systems were 
effective in bringing about improvement in the soil properties as reflected by the significant increase in organic 
carbon, available nitrogen, phosphorus and potassium.

The study showed that intercrops did not exert adverse effect on the growth and productivity of citrus. The 
field crops intercropped (raised in the interspaces of the fruit trees) in the orchard provided seasonal revenue to 
the farm family. Intercropping in citrus was effective in bringing improvement in the soil fertility, leading to a 
sustainable production system. 
Keywords: Agri-horti system, water harvesting, Benefit cost ratio, farm profitability, etc.
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