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lkjka'k

fofHkUu ikfjfLFkfrd ra=kksa esa edfM+;k¡ vke gSa] blfy, os i;kZoj.kh; LokLF; ds fy, egRoiw.kZ tSo ladsrd 
gSA ;s edfM+;k¡ lw{e tyok;q ifjorZuksa ds izfr cgqr laosnu'khy gSaA vkokl xfr'khyrk muls tfVy :i ls tqM+h 
gqbZ gSA D;ksafd os ikfjfLFkfrd ra=k esa fofHkUu iks"kh Lrjksa ij fo|eku gSaA mudh la[;k] fofo/rk vkSj O;ogkj 
ikfjfLFkfrd ra=k ds lexz LokLF; dks n'kkZrs gSa] tks mUgsa ikfjfLFkfrd larqyu dk vko';d ladsrd cukrs gSaA 
tSo ladsrd ds :i esa edfM+;ksa dh mi;ksfxrk c<+ tkrh gS D;ksafd os iznw"kdksa vkSj vU; i;kZoj.kh; vojks/d 
dkjdksa ds izfr vn~Hkqr 'kkjhfjd izfrfØ;kvksa dk izn'kZu djrs gSaA Årdksa vkSj js'ke esa nwf"kr inkFkks± dks tek 
djus dh mudh {kerk ls i;kZoj.kh; xq.koÙkk vkSj mudh mifLFkfr dk lh/k laca/ gSA ;g fof'k"V fo'ks"krk 
i;kZoj.k fuxjkuh esa mudh dfBu Hkwfedk vkSj iznw"kd Lrjksa vkSj ikfjfLFkfrd ra=k ij muds izHkkoksa dks crkrh gSA 
ykbZdksflMh] VsVªkXukfFkMh] FksjhfM;hMh] ,jsuhMh] iQksfYlMh] ,xsysfuMh] vekSjksfcf;Mh vkSj fyfufiQf;Mh tSls dbZ 
edM+h ifjokj Hkkjh /krqvksa dk irk yxkus vkSj cgqpØh; lqjfHkr gkbMªksdkcZu dks VªSd djus esa egRoiw.kZ gSaA 'kks/
drkZvksa dks edfM+;ksa vkSj muds tkys dh tkudkjh ls ikfjfLFkfrdh ra=k dh xfr'khyrk vkSj iznw"kdksa ds izHkkoksa 
dh O;kid le> feyrh gSA ;g ,dhÑr n`f"Vdks.k u dsoy i;kZoj.kh; LokLF; dh orZeku fLFkfr dks le>krk 
gS] cfYd Hkfo"; esa D;k gksxk vkSj yf{kr laj{k.k mik;ksa dks ykxw djus esa Hkh lgk;rk djrk gSA 'kksèkdrkZ 
fofHkUu vkoklksa ds ikfjfLFkfrd LokLF; esa edfM+;ksa vkSj muds js'ke dh lkewfgd 'kfDr dk mi;ksx djds  
egRoiw.kZ tkudkjh izkIr dj ldrs gSaA tSo fofo/rk dks cpkus vkSj i;kZoj.kh; {kj.k dks de djus ds fy, 
vf/d dkjxj mik;ksa dk fuekZ.k bu fopkjksa ls gksrk gSA bl izdkj] edfM+;k¡ i;kZoj.kh; LokLF; ds izeq[k izgjh 
ds :i esa [kM+h gS] tks ikfjfLFkfrd ra=k vkSj iznw"kdksa ds chp tfVy vU;ksU; fØ;kvksa dh ,d >yd iznku 
djrh gSA

Abstract
Spiders, ubiquitous across diverse ecosystems, serve as invaluable bioindicators of environmental health 

owing to their sensitivity to microclimatic conditions. As predators occupying various trophic levels within 
ecosystems, they are intricately linked to habitat dynamics. Their abundance, diversity, and behaviors reflect 
the overall health of ecosystems,making them essential indicators of ecological balance. Moreover, spiders 
exhibit a remarkable range of physiological responses to environmental stressors, including pollutants, 
further enhancing their utility as bioindicators. Their ability to accumulate contaminants in their tissues 
and silk establishes a direct link between environmental quality and their presence in a given area. This 
unique trait adds complexity to their role in environmental monitoring, providing insights into pollutant 
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ifjp;
i;kZoj.k iznw"k.k ,d O;kid oSf'od leL;k gS 

tks ekuo LokLF; vkSj ikfjfLFkfrdh ra=k ij xaHkhj 
izHkko Mky ldrk gSA i;kZoj.k esa ,sls inkFkk±s ;k ÅtkZ 
ds izos'k dks iznw"k.k dgk tkrk gS tks ikfjfLFkfrdh 
ra=k dks uqdlku igqapk ldrs gSa] ekuo LokLF; dks 
[kjkc dj ldrs gSa] oU; thoksa dks uqdlku igqapk 
ldrs gSa vkSj i;kZoj.k ds bfPNr dk;ks± esa gLr{ksi 
dj ldrs gSaA[6] fofHkUu ekunaMksa ds vk/kj ij 
iznw"kdksa dks oxhZÑr fd;k tk ldrk gS] tSls mudh 
jklk;fud lajpuk] HkkSfrd xq.k] ?kqyu'khyrk] tSo  
fuEuhdj.kh;rk] izfrfØ;k'khyrk vkSj lzksr (?kjsyw] 
vkS|ksfxd ;k vkS|ksfxd ngu)A  lcls vf/d bLrseky 
fd, tkus okys oxhZdj.k iznw"kdksa dh jklk;fud] tSfod 
vkSj HkkSfrd fo'ks"krkvksa ij vk/kfjr gSaA i;kZoj.k iznw"k.k 
dks izHkkoh <ax ls lacksf/r djus ds fy, iznw"kdksa ds 
fofHkUu dk;ks± dks le>uk vko';d gSA

buMksj ok;q iznw"k.k ekuo LokLF; ds fy, ,d 
xaHkhj eqn~nk gS] ftlesa ok;q  iznw"kdksa ds dkj.k e`R;qnj 
esa mYys[kuh; o`f¼ gksrh gSA buMksj iznw"k.k jklk;fud]
tSfod vkSj HkkSfrd dkjdksa ls izHkkfor gksrk gS] vkSj 
;g ?kjksa] dk;kZy;ksa vkSj 'kkWfiax ekYl lfgr fofHkUu 
buMksj okrkoj.kksa esa fHkUu gksrk gSA vke buMksj iznw"kdksa 
esa rackdw dk /qvka] ukbVªkstu MkbvkWDlkbM] dkcZueksuks 
vkWDlkbM] jsMkWu] tSfod ,tsaV] ikfVZdqysV eSVj] ydM+h 
dk /qvka vkSj ok"i'khy dkcZfud ;kSfxd 'kkfey gSaA[7] 
lkFk gh] Hkkjh /krq,¡, [kkldj okguksa ls fudyus 
okyh /krq,¡] i;kZoj.k dks fpafrr djrh gSaA okguksa ls 
fudyus okyh ngu xSlksa esa csathu] ikWyh lkbfDyd 

levels and their impacts on ecosystems. Several spider families, such as Lycosidae, Tetragnathidae, 
The ridiidae, Araneidae, Pholcidae, Agelenidae, Amaurobiidae, and Linyphiidae, have been pivotal in 
detecting heavy metals and tracking polycyclic aromatic hydrocarbons. By considering both spiders 
and their webs, researchers gain a holistic understanding of ecosystem dynamics and pollutant impacts. 
This integrated approach not only elucidates the current state of environmental health but also aids in 
predicting future trends and implementing targeted conservation measures.

In harnessing the collective power of spiders and their silk, researchers can glean invaluable insights 
into the ecological health of various habitats. These insights pave the way for the development of more 
effective strategies for mitigating environmental degradation and conserving biodiversity. Thus, spiders 
stand as key sentinels of environmental health, offering a window into the intricate interactions between 
ecosystems and pollutants.
eq[; 'kCn% tSfod ladsrd] tSo fuxjkuh] ikfjfLFkfrdh ra=k] Hkkjh /krq] edM+h] osc] iznw"k.kA
Key Words: Biological Indicator,  Biomonitoring,  Ecosystem,  Heavy Metal, Spider, Web, Pollution.

,jkseSfVd gkbMªksdkcZu (PAH)A /wy vkSj dkflZukstsUl 
tSls Hkkjh /krq] 'kkfey gSa] tks nh?kZdkfyd LokLF; 
tksf[ke Mkyrs gSaA[10] ckgjh iznw"k.k dk ,d izeq[k ?kVd 
ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu (ih,,p) gS] tks 
vius dkflZukstsfud xq.kksa vkSj mRifjorZu xfrfof/ ds 
fy, tkuk tkrk gSA ih,,p 'kjhj esa tek gks ldrs gSa 
vkSj dbZ LokLF; leL;kvksa dks tUe ns ldrs gSaA[15] 
ukbVªks&ih,,p (,uih,,p)] mnkgj.k ds fy,] mudh 
dkiQh c<+h gqbZ mRifjorZu vkSj dkflZukstsfudrk ds 
dkj.k vkSj Hkh vf/d [krjukd gSaA[2]

ikfjfLFkfrdh ra=k ds LokLF; dks ikS/s] tkuoj]
dhM+s] lw{etho] vkSj fo'ks"k :i ls edfM+;k¡ tSls 
tSo&ladsrd fu/kZfjr djrs gSaA bl ekeys esa vDlj 
edfM+;ksa dks vuns[kk fd;k tkrk gS] ysfdu edM+h 
ds tkys esa vf}rh; xq.k gSa tks mUgsa i;kZoj.k fuxjkuh 
ds fy, egRoiw.kZ midj.k cukrs gSaA edM+h ds tkys 
i;kZoj.k ls iznw"kdksa dks bdV~Bk djrs gSa] blfy, os 
ok;q xq.koÙkk dk ladsr Hkh ns ldrs gSaA de uewuk 
ykxr] miyC/rk vkSj ekSle dh fLFkfr ls lqj{kk] 
xSj&vkØkedrk vkSj nh?kZdkfyd iznw"k.k Lrj dk 
vkdyu djus dh {kerk muds ykHk gSaA[13]

edM+h ds tkys iznw"kdksa dks tek djrs gSa] ftlls 
os ok;q xq.koÙkk ds vPNs ladsrd gSaA edM+h ds tkys 
Hkkjh /krq iznw"k.k dh fuxjkuh ds fy, ,d ykxr 
izHkkoh midj.k gSa D;ksafd os vke miyC/rk vkSj laxzg 
esa vklkuh ls miyC/ gSa vkSj nh?kZdkfyd vè;;u 
dh vuqefr nsrs gSaA[12] edM+h ds tkys izkÑfrd vkSj 
vkS|ksfxd nksuksa okrkoj.kksa esa ekStwn gksus ls os i;kZoj.k 
dh xq.koÙkk dk ,d vPNk ladsrd gSaA uewus ysus ds 
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fy, dksbZ [kkl rS;kjh dh vko';drk ugha gS] os 
vklkuh ls miyC/ gSa vkSj ekSle ds fy, izfrjks/h gSaA 
edfM+;ksa dks iz;ksx'kkyk esa iztuu djk;k tkuk vklku 
gS] ftlls fuxjkuh mís';ksa ds fy, tkyksa dh fujarj 
vkiwfrZ lqfuf'pr gksrh gSA[16]

blfy, edM+h ds tkys Hkkjh /krqvksa dh lkanzrk]
lanw"k.k dh fMxzh] iznw"k.k lzksrksa dh igpku vkSj edM+h 
leqnk;ksa ij Hkkjh /krqvksa ds izHkkoksa dks le>us ds 
fy, egRoiw.kZ MsVk iznku djrs gSaA[44] edM+h ds tkys 
i;kZoj.k esaVªsl /krqvksa dh fuxjkuh djus dk ,d lLrk 
rjhdk iznku djrs gSa] ftlls dbZ fodkl'khy ns'kksa esa 
ykxr izHkkoh fuxjkuh ra=k egRoiw.kZ gSaA

fu"d"kZ esa] i;kZoj.k iznw"k.k ,d izeq[k oSf'od fpark 
gS tks ikfjfLFkfrdh ra=k] ekuo LokLF; vkSj thou dh 
lexz xq.koÙkk dks izHkkfor djrk gSA edfM+;ksa vkSj muds 
tkys tSls tSo&ladsrd i;kZoj.k iznw"k.k dh fuxjkuh vkSj 
vkdyu ds fy, ewY;oku midj.k iznku djrs gSAa
Hkkjh /krq,a 

Hkkjh /krq] xSj&vi?kVuh; jklk;fud rRo gSa vkSj 
[kk| J`a[kyk esa fey ldrs gSa] tks ikfjfLFkfrdh ra=k]
oU; thou vkSj ekuo LokLF; dks [krjk iSnk dj 
ldrs gSaA Hkkjh /krqvksa dks ok;qeaMy esa NksM+us esa okguksa 
ds vkokxeu dk ,d egRoiw.kZ ;ksxnku gSA

okguksa ds vkokxeu ls Hkkjh /krqmRltZu ds 
lwpd ds :i esa edM+h ds tkys% okgu ;krk;kr 
Hkkjh /krq iznw"k.k dk lcls cM+k lzksr gSA bl [kaM esa 
dbZ vè;;uksa dh ppkZ dh xbZ gS ftlesa edM+h ds 
tkys dk mi;ksx djds lM+dksa vkSj okguksa ls fudyus 
okys Hkkjh /krq mRltZu dk vkdyu fd;k x;k gSA 
gkst ,oa vU; (2002) us vkWLVªsfy;k esa pwuk iRFkj dh 
esgjkcksa ls edM+h ds tkys ,d=k fd,- mPp ;krk;kr 
okys {ks=kksa ls izkIr edM+h ds tkys esa tLrk vkSj 
lhlk dh ek=kk dkiQh vf/d FkhA ft;kvks ,oa vU; 
(2006) us phu ds oqgku 'kgj esa eksVj okgu ;krk;kr 
esa Hkkjh /krq ds Lrj vkSj edM+h ds tkys ds chp  
laca/ksa dk vè;;u fd;kA vè;;u ds vuqlkj] vf/d 
;krk;kr okys {ks=kksa esa edM+h ds tkys esa Hkkjh /krq dh 
lkanzrk vf/d FkhA ;g ;krk;kr dh ek=kk vkSj èkkrq 
lap; ds chp laca/ dks n'kkZrk gSA ;kYok (2012) 
us ukbthfj;k ds dkuks uxjikfydk esa edM+h ds tkys 

dk mi;ksx djds dksckYV vkSj lhlk iznw"k.k dks ekikA 
ifj.kkeksa ls irk pyk fd /krq dh lkanzrk fofHkUu {ks=kksa 
esa vyx&vyx gksrh gS] tks okguksa ds vkokxeu dks 
Hkh iznw"k.k ds dbZ lzksrks aesa 'kkfey djrk gSA

'kgjh okrkoj.k ls edM+h ds tkyksa esa Hkkjh  
/krqvksa dk lap;% edM+h ds tkyksa esa Hkkjh èkkrqvksa 
ds lap; dks dbZ vè;;uksa esa 'kgjh okrkoj.k esa ns[kk 
x;k gSA fjckWd (2012) us iksySaM ds ozksdyk 'kgj 
esa Hkkjh /krqvksa ds laidZ esa vkus okyh edfM+;ksa 
dh dbZ iztkfr;ksa ls edM+h ds tkys tqVk,A ijh{k.k 
us edM+h ds tkys esa Hkkjh /krq dh lkanzrk vkSj 
lM+dksa ls fudVrk ds chp lkaf[;dh; :i ls  
egRoiw.kZ laca/ ik;k] tks eksVj okgu mRltZu dh 'kgjh 
ok;q iznw"k.k esa Hkwfedk ij tksj nsrk gSA mlh o"kZ] fjckWd 
,oa vU; us iksySaM ds ozksdyk esa edM+h ds tkys esa 
IySfVue] tLrk vkSj lhlk ds lap; dh izkjafHkd tkap 
dhA vè;;u us iqf"V dh fd edM+h ds tkys us ikjaifjd  
fo'ys"k.kkRed rjhdksa ds lkFk lajsf[kr djrs gq, bu 
Hkkjh /krqvksa dks izHkkoh <ax ls idM+ fy;kA 

vk;sMqu ,oa vU; (2013) us ukbthfj;k ds vksVk 
ds vkoklh; vkSj vkS|ksfxd {ks=kksa esa Hkkjh /krq iznw"k.k 
dk fo'ys"k.k edM+h ds tkys ls fd;kA vè;;u us 
lhlk vkSj dSMfe;e dh lkanzrk esa vkoklh; vkSj 
vkS|ksfxd {ks=kksa esa fHkUurk dks fn[kk;k] tks fofHkUu 
iznw"k.k lzksrksa ds izHkko dks fn[kkrk gSA fj;kt ,oa 
vU; (2014) us ykgkSj] ikfdLrku ds xzkeh.k {ks=kksa esa 
lhlk ds Lrj dh rqyuk yksgs vkSj LVhy ds jhjksfyax 
vkS|ksfxd {ks=kksa ls edM+h ds tkys esa dhA lhlk dh 
vf/d lkanzrk ds dkj.k vkS|ksfxd xfrfof/;k¡ vkSj 
Vk;jksa dk tyuk gqvkA

edM+h ds tkyksa esa Hkkjh /krqvksa dk rRo 
fo'ys"k.k% idM+h xbZ fof'k"V /krqvksa vkSj mudh 
lkanzrk ij izdk'k Mkyus ds fy,] dbZ vè;;uksa us 
edM+h ds tkyksa esa Hkkjh /krqvksa dk foLr`r rkfRod 
fo'ys"k.k fd;k gSA fjckWd (2015) us ,d vè;;u esa 
edM+h ds tkys dk mi;ksx dj ds iksySaM ds ozksdyk 
dh gok esa Vªsl vkSj izeq[k rRoksa dh mifLFkfr dks 
ekikA 'kks/ esa 16 ?kVdksa ij è;ku fn;k x;k vkSj 
vkS|ksfxd xfrfof/;ksa vkSj lM+d ;krk;kr mRltZu dks 
iznw"k.k ds nks cM+s lzksrksa ds :i esa fu/kZfjr fd;k x;kA 
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dh tk ldrh gSA dqN vè;;uksa us edM+h ds tkyksa dks 
ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu (ih,,p) iznw"k.k 
dk ladsrd crk;kA fjckWd ,oa vU; (2014) us iksySaM 
esa ,d egRoiw.kZ vè;;u fd;k] ftlesa ih,,p ds 
Lrj vkSj mPp&;krk;kr {ks=kksa dh fudVrk ds chp ,d 
etcwr laca/ ik;k x;kA ,tsysfuMh ifjokj ds edM+h ds 
tkys ,d izHkkoh ih,,p ladsrd FksA ckn ds vè;;u 
esa buMksj ih,,p lkanzrk dk O;kid vè;;u fd;k 
x;k- blesa fofHkUu Lrjksa vkSj lzksrksa] tSls [kkuk idkus]  
/wez iku ,ghfVax vkSj LFkkuh; ;krk;kr 'kkfey Fks] 
ftlesa eq[; :i ls rhu&fjax ih,,p dk izHkqRo 
FkkA iksySaM esa vè;;u fd;k] ftlesa edM+h ds tkys 
dk mi;ksx iznw"k.k ls gksus okys LokLF; izHkkoksa dk 
vkdyu djus esa fd;k x;k_ fo'ks"k :i ls] ysfXudk 
dkWijLesYVj ls d.k inkFkks± dk fo'ys"k.k fd;k x;kA 
blh izdkj cljk izkar esa edM+h ds tkys esa ih,,p 
lkanzrk dh tkap dh] ftlesa ik;k x;k fd mPp rkieku 
us ih,,p teko dks de dj fn;k] tks eq[; :i ls 
okguksa ls fudyus okys mRltZu ls mRiUu gksrk gSA ;s 
vè;;u lkewfgd :i ls ih,,p dk irk yxkus vkSj 
fofHkUu okrkoj.kksa esa iznw"k.k lzksrksa dk vkdyu djus esa 
edM+h ds tkys dh izklafxdrk dks js[kkafdr djrs gSaA

MkbvkWfDlu

MkbvkWfDlu ;kSfxd] tks vius mRifjorZu vkSj 
dSaljdkjh xq.kksa ds fy, tkus tkrs gSa] eq[; :i 
ls vkS|ksfxd izfØ;kvksa vkSj vkS|ksfxd lkefxz;ksa ds 
ngu ds ifj.kkeLo:i curs gSa] tks vDlj vuqfpr 
uxjikfydk Bksl vif'k"V HkLehdj.k vkSj dpjk 
tykus ds dkj.k gksrs gSaA MkbvkWfDlu [kk| J`a[kyk ds 
Hkhrj tek gksrs gSa] fo'ks"k :i ls tkuojksa ds olk;qDr 
Årdksa esa] tks i;kZoj.k vkSj lkoZtfud LokLF; nksuksa 
ds fy, nh?kZdkfyd [krjs iSnk djrs gSaA i;kZoj.k 
ladsrd ds :i esa edM+h ds tkyksa dh fjckWd ,oa 
vU; (2018) }kjk iksySaM ds yksvj flysfl;k esa 
izkjafHkd tkap esa] edM+h ds tkys vklikl dh gok ls 
ikWyh DyksjhusVsMfMcsa tks&iSjk&MkbvkWfDlu dks izHkkoh 
<ax ls lks[k ysrs ik, x,A lkanzrk iznw"k.k lzksrksa dh 
fudVrk ij fuHkZj Fkh] ftlls edM+h ds tkys tksf[ke 
ds ewY;oku ladsrd cu x,A

LVkWtkuksLdk ,oa vU; (2020) us edM+h ds tkys vkSj 
ykbdsu esa vklZsfud] lhlk] fudy] tLrk vkSj rkack 
dh lkanzrk dk fo'ys"k.k fd;kA vè;;u esa edM+h ds 
tkys iznw"kd mRltZu ds izfr vf/d laosnu'khy ik, 
x, vkSj ykbdsu dh rqyuk esa Hkkjh /krqvksa dks vf/d 
izHkkoh <ax ls tek djus dh {kerk ikbZ xbZA osu ykVsu 
,oa vU; (2020) us edM+h ds tkys vkSj ekWl cSx 
dks teZuh ds tsuk esa fuxjkuh midj.k ds :i esa 
rqyuk dhA fofHkUu rRoksa ds nzO;eku va'kksa vkSj rRo 
vuqikrksa dk fo'ys"k.k djus ls irk pyk fd edM+h ds 
tkys Vªsl /krqvksa lfgr dkiQh vf/d rRoksa dks cgqr 
tYnh idM+ ysrs gSaA LVkWtkuksLdk ,oa vU; (2021) 
us ,d rqyukRed vè;;u fd;k] ftlesa fn[kk;k x;k 
fd ftad dks NksM+dj edM+h ds tkys esa vfèkdka'k 
rRoksa dh mPp lkanzrk FkhA vè;;u us ifj.kkeksa dks 
vU; tSo&fuxjkuh vè;;uksa ds MsVk ds lkFk lajsf[kr 
fd;k] ftlls i;kZoj.k fuxjkuh esa edM+h ds tkys dh 
mi;ksfxrk dh iqf"V gqbZA

iznw"k.k lzksrksa dh igpku ds fy, edM+h ds tkys 
dk mi;ksx % edM+h ds tkyksa dks dbZ vè;;uksa esa iznw"k.k 
ds lzksrksa vkSj fofHkUu lanw"k.k iSVuZ ds chp varj djus ds 
fy, mi;ksx fd;k x;k gSA HkkVh ,oa vU; (2018) us 
fnYyh] jk"Vªh; jkt/kuh {ks=k esa Hkkjh /krqvksa dh ekStwnxh 
dk vkdyu djus ds fy, edM+h ds tkys dh tkap dhA 
vè;;u esa ftad vkSj ysM dks okguksa ls gksus okys mRltZu 
ds ladsrd ds :i esa ns[kk x;k] ftlesa okguksa ls gksus okys 
iznw"k.k vkSj vkS|ksfxd xfrfof/;ksa ds dkj.k Hkkjh /krqvksa ds 
c<+s gq, Lrj ij iM+us okys izHkko ij ppkZ dh xbZA rkfgj 
,oa vU; (2018) us ykgkSj] ikfdLrku esa edM+h ds tkys 
esa Hkkjh /krqvksa ds Lrj dk fo'ys"k.k fd;kA muds ifj.kkeksa 
us lhlk dks lcls izeq[k iznw"kd ds :i esa fn[kk;k] ftlesa 
dqN [kkl bykdksa esa xaHkhj iznw"k.k fn[kk, eq[; :i ls 
vkS|ksfxd vkSj okguksa ls fudyus okys mRltZu ds dkj.kA

ikWyhlkbfDyd lqjfHkr gkbMªksdkcZu 

ik;jksfyfll vkSj viw.kZ ngu esa iSnk gksus okys 
ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu (ih,,p) ,d 
?kkrd iznw"kd gSaA vius dSaljdkjh vkSj mRifjorZu 
xq.kksa ds dkj.k os LokLF; vkSj i;kZoj.k dks fpafrr 
djrs gSaA edM+h ds tkys dh {kerk] ih,,p iznw"k.k ds 
ladsrd ds :i esa] fofHkUu 'kks/ksa ds ekè;e ls ppkZ 
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rkfydk 1. lwpd ds :i esa iz;qDr edM+h iztkfr;ksa vkSj edM+h ds tkys dh lwph 

Ø-la- lanHkZ edM+h dh iztkfr ladsrd 
1 Hose et al (2002) cnqEuk lks'kfyl] fLVfiQfM;uiQslsVe Hkkjh /krq,a

2 Jung et al (2005) ikMkZslk ,fLVªxsjk Hkkjh /krq,a

3 Xiao&li et al-,(2006) vpkSjsuk VsfiMkfj;ksje] ,jkfu;losafVªdksll Hkkjh /krq,a

4 Yalwa and Kabo (2006) vpkSjsuk VsfiMkfj;ksje Hkkjh /krq,a

5 Jung et al-,(2008) ikMkZslk ,fLVªxsjk] ikMkZslk ykWjk] vksMksFkksjSDl 

bUlqykul

Hkkjh /krq,a

6 Rybak (2012) iQksYdl iQyaxksbM~l] ekYFkksfudk flYosfLVªl ]

Vsxsukfj;k ,fVªdk] ekYFkksfudk iQs#ftfu;k

Hkkjh /krq,a

7 Rybak et al 2012 ekYFkksfudk iQs#ftfu;k] ekYFkksfudk flYosfLVl Hkkjh /krq,a

8 Yalwa (2012) vpkSjsuk VsfiMkfj;ksje Hkkjh /krq,a

9 Otter et al (2013) VsVªkXukfFkM edfM+;ka Hkkjh /krq,a

10 Rybak (2014) ekYFkksfudk flYosfLVªl] ekYFkksfudk iQs#ftfu;k] 

vekmjksfc;l iQsjsDl] FksfjfM;u feLVSdse] FksfjfM;u 

esykuqje 

Hkkjh /krq,a

11 Rybak and Olejniczak (2014) ekYFkksfudk flYosfLVªl] ekYFkksfudk iQs#ftfu;k] 

Vsxsukfj;k ,xzsfLVl] Vsxsukfj;k ,fVªdk 

ikWyhlkbfDyd

,jkseSfVd daikmaM

12 Rybak (2015) ekYFkksfudk iQs#ftfu;k Hkkjh /krq,a

13 Rybak et al (2015) ekYFkksfudk flYosfLVªl Hkkjh /krq,a

14 Tahir et al (2018) iQksfYlMs edfM+;ka Hkkjh /krq,a

15 Conti et al (2018) vfjMuk edfM+;ka Hkkjh /krq,a

16 Górka et al (2018) ,jkfVtsuk ,fVªdk] iQksYdl iQyafx;ksbM~l [kfutlajpuk

17 Rachwal et al (2018) ,jkfVtsuk ,fVªdk] iQksYdl iQyafx;ksbM~l pqacdh; laosnu'khyrk

18 Rybak and Rutkowski (2018) Vsxsukfj;k flYosfLVªl] Vsxsukfj;k iQs#ftfu;k Mk;ksfDlUl

19 Rutkowski et al (2018) ,jkfu;l Mk;MsesVl] ,xsysuk ySfczafFkdk mRifjorZuh; xfrfof/

20  Bhati et al (2018) lk;jVksiQksjk flVªhdksyk Hkkjh /krq,a

21 Rybak et al (2019) iQksYdl iQyafx;ksbM~l] ,jkfVtsuk ,fVªdk ikWyhlkbfDyd 
,jkseSfVd daikmaM

22 Rutkowski et al (2019) iQksYdl iQyafx;ksbM~l] ,jkfVtsuk ,fVªdk mRifjorZuh; xfrfof/

23 Rutkowski et al (2020) ,jkfVtsuk ,fVªdk] ,xsysuk ySfczafFkdk] Vsxsukfj;k 

iQs#ftfu;k

pqacdh; laosnu'khyrk

24 Stojanowska et al (2020) ,xsysuk ySfczafFkdk] ,jkfVtsuk ,fVªdk Hkkjh /krq,a

25 Van Laaten et al (2020) vkWcZ&fofoax edfM+;ka (,jkfu;Ms) Hkkjh /krq,a

26 Bartz et al (2021) ,jkfVtsuk ,fVªdk]  yhfufiQ;k Vªk;axqykfjl [kfut lajpuk

27 Stojanowska et al (2021) Vsxsukfj;k ,xzsfLVl] ,jkfVtsuk ,fVªdk Hkkjh /krq,a

28 Trzyna et al (2022) ,jkfVtsuk] ,fVªdk] yhfufiQ;k Vªk;axqykfjl Hkkjh /krq,a

29 Taher et al (2023) iQksfYlMs edM+h ok;qtU; lw{e rRo
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mRifjorZuh; xfrfof/

#VksDokLdh ,oa vU; (2018) us edM+h ds tkyksa 
dk mi;ksx djrs gq, ok;q iznw"k.k ds mRifjorZuh; izHkkoksa 
dh tkap dh] tks i;kZoj.kh; [krjs dk vkdyu djus 
ds fy, ,d fof'k"V midj.k FkkA edM+h ds tkys ?kj 
ds vanj vkSj ckgj ok;q iznw"k.k dk izHkkoh <ax ls ,El 
mRifjorZuh;rk ijh{k.k dk mi;ksx djds ewY;kadu dj 
ldrs gSaA ozksdyk] iksySaM esa] MPFTM izfØ;k dks] 
,- ysfcfjafFkdk edM+h ds tkys dks yach vof/ rd 
mtkxj djus ij mPp mRifjorZuh; izHkko fn[kkbZ fn;kA 
blls /wy iznw"k.k ds mRifjorZuh; izHkko dk vkdyu 
djus ds fy, i;kZoj.k ds uewuksa dk rsth ls ijh{k.k 
laHko gks ldkA iksySaM ds yksvj flysfl;k es buMksj 
LFkkuksa ls edM+h ds tkys esa E;wVstsfud ikWyhlkbfDyd 
,jkseSfVd gkbMªksdkcZu (ih,,p) vkSj ukbVªks&ih,,p 
(,uih,,p) ds mPp Lrjksa ds vykok] mudh [kkst us 
fof'k"V i;kZoj.kh; tksf[keksa vkSj mRifjorZuh; xfrfof/ 
ds chp ds laca/ ij izdk'k MkykA edM+h ds tkys 
dk mi;ksx djus okyk ;g uohu fopkj ok;qiznw"k.k 
esa cnyko dks ekius ds fy, ,d izHkkoh mik; gaSaaA[24]

[kfut lajpuk

/wy esa eq[; :i ls ìFoh dh iiM+h ls tqM+s [kfut 
va'k 'kkfey gksrs gSa] ftuesa Al2O3, SiO2, CaO, FeO tSls 
vkWDlkbM vkSj MgCO3, CaCO3 dkckZsusV 'kkfey gSaA 
[kuu] /krq deZ] dks;yk vkSj vU; m|ksx tSls ekuotfur 
lzksr [kfut lajpuk esa ;ksxnku djrs gSaA

xksjdk ,oa vU; (2018) us ÅtkZ iQSykus okys 
,Dl&js fo'ys"kd (SEM-EDX) rduhdksa ds lkFk 
LdSfuaxbysDVªkWu ekbØksLdksi ds ekè;e ls edM+h ds 
tkys esa vdkcZfud d.kksa dh igpku djus dh [kkst 
dhA edM+h dk js'ke ekuotfur izHkko dk vkdyu 
djus] iznw"k.k lzksrksa] d.kksa dh ek=kk] vkdkj vkSj [kfut 
lajpuk dk irk yxkus ds fy, mi;ksxh gSA igpkus x, 
vdkcZfud d.kksa esa ls vf/dka'k lajpukvksa ds vi{k; 
vkSj feV~Vh dh viLiQhfr ls mRiUu gksrs gSaA izkÑfrd 
okrkoj.k esa edM+h dk js'ke ,d fuf"Ø; uewuk gS] 
tks [kfut xq.kksa] jklk;fud lajpukvksa vkSj gok esa 
ekStwn /wyd.kksa ds leLFkkfud gLrk{kj dk fo'ys"k.k 
djus esa enn djrk gSA ckVZt ,oa vU; (2021) us 
d.k fo'ks"krkvksa dks le>us ds fy, SEM-EDX dk 

mi;ksx djds edM+h ds tkys ij df.kdk inkFkZ dh 
Hkw&jklk;fud vkSj [kfut lkexzh dk vkdyu fd;k 
vkSj laHkkfor :i ls fo"kkDr rRoksa dh dqy lkexzh 
dk fu/kZj.k djus ds fy, mi;ksx fd;kA jklk;fud 
vkSj [kfut lajpuk ds chp ,d etcwr lg laca/ 
LFkkfir fd;k x;k] tks [kfut pj.kksa dh lVhd igpku 
dks ekU; djrk gSA SEM-EDX ifj.kke ICP-MS 
fo'ys"k.k ls ek=kkRed MsVk ds lkFk lajsf[kr gSaA

pqacdh; lqxzkg~;rk 

edM+h ds js'ke dk mi;ksx i;kZoj.kh; iznw"k.k 
dks ekius ds fy, fd;k tkrk gS D;ksafd ;g /krq ds 
d.kksa ds iznw"kdksa ds laidZ esa vkus ij izfr pqacdh; gks 
tkrk gSA jkpoV ,oa vU; (2018) us bl izfØ;k dks 
'kgjh vkSj xzkeh.k iksySaM esa /wy ds uewuksa dh fuxjkuh 
ds fy, iz;ksx fd;k] ftlls iznwf"kr {ks=kksa esa pqacdh; 
laosnu'khyrk esa dkiQh o`f¼ gqbZA blus ekuo fufeZr 
iQsjks eSXusfVd d.kksa ds lkFk d.k inkFkZ esa i;kZIr 
lanw"k.k dh iqf"V dhA

#VksDokLdh ,oa vU; (2020) }kjk iksySaM esa fd, 
x, ,d vè;;u esa Hkh edM+h ds tkys vkSj èkwy 
esa pqacdh; iznw"kdksa dh tkap dh] tks fofHkUu 'kgjh 
LFkkuksa esa] fo'ks"k :i ls Hkkjh ;krk;kr okys {ks=kksa 
esa] mPp Lrjksa ij ik, x,- blls irk pyk fd 
okguksa ls fudyus okyk mRltZu ckgjh ok;q iznw"k.k 
dk ewy lzksr gSA vè;;u ds vuqlkj] ;g n`f"Vdks.k 
ikjaifjd fuxjkuh LVs'kuksa dks iwjd dj ldrk gS vkSj 
iznw"k.k fuxjkuh usVodZ dks c<+k ldrk gSA edM+h 
dk js'ke Hkh buMksj pqacdh; fuxjkuh ds fy, izHkkoh 
lkfcr gqvk] ftlls ;g iznw"k.k ekiu iz;klksa esa ,d  
egRoiw.kZ midj.k cu x;kA rkfydk 1 esa ladsrd ds 
:i esa mi;ksx fd, tkus okys edfM+;ksa ds tkys dh 
lwph gSA

fu"d"kZ

dqy feykdj] leh{kk fd, x, vè;;u us edM+h 
ds tkys dh egRoiw.kZ Hkwfedk dks Hkkjh /krq iznw"k.k] 
ok;q xq.koÙkk vkSj ikWyhlkbfDyd ,jkseSfVd gkbMªksdkcZu 
(ih,,p) dh mifLFkfr ds fy, tSo ladsrd ds 
:i esa mtkxj fd;kA ;s urhts edM+h ds tkys dks  
i;kZoj.kh; iznw"kdksa ds izfr cgqr laosnu'khy cukrs 
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gSa vkSj iznw"k.k lzksrksa esa Hkwfedk fuHkkus okys dbZ 
vyx&vyx dkjdksa dk tfVy tky fn[kkrs gSaA edM+h 
ds tkys ckgjh vkSj vkarfjd iznw"k.k iSVuZ vkSj lzksrksa 
dks igpkuus esa l{ke gSaA

edM+h ds tkys ds egRo dks de djds ih,,p 
iznw"k.k dk vkdyu djuk vlaHko gSA iznw"k.k lzksrksa dk 
irk yxkus dh mudh fof'k"V {kerk mUgsa i;kZoj.k fuxjkuh 
ds fy, ,d vfuok;Z lalk/u cukrh gSA ih,,p ds 
laHkkfor LokLF; vkSj ikfjfLFkfrdh ra=k izHkkoksa ds dkj.k] 
edM+h ds tkys bu izHkkoksa dks le>us vkSj de djus esa  
egRoiw.kZ varnZf̀"V iznku djrs gSaA

blds vykok] fo"kSys ;kSfxdksa vkSj mRifjorZuh; 
xfrfof/ ds fy, i;kZoj.k tksf[ke dk vkdyu djus 
ds fy, edM+h ds tkys dk mi;ksx iznw"k.k lzksrksa vkSj 
ekuo vkSj i;kZoj.kh; LokLF; ds fy, muds ifj.kkeksa 
ds chp tfVy laca/ksa dh gekjh le> dks c<+krk gSA 
edM+h ds tkys i;kZoj.k iznw"kdksa ls tqM+s tksf[keksa ij 
,d fof'k"V n`f"Vdks.k iznku djrs gSaA

fo'ks"k :i ls] ;s vè;;u edM+h ds js'ke dks 
i;kZoj.k iznw"kdksa dh [kfut lajpuk vkSj pqacdh; 
laosnu'khyrk dk vkdyu djus esa Hkh mi;ksxh 
crkrs gSa- blds vykok] ;s vè;;u iznw"k.k lzksrksa esa  
egRoiw.kZ tkudkjh Hkh nsrs gSaA edM+h ds tkys us [kqn 
dks ,d cgqeq[kh] lqyHk vkSj dq'ky midj.k ds :i 
esa lkfcr fd;k gS tks gekjs i;kZoj.k vkSj dY;k.k ij 
iznw"k.k ds izHkko dh fuxjkuh djus vkSj mls de djus 
ds fujarj iz;kl esa gSA

vkHkkj Kkiu

ys[kd lhfu;j fjlpZ iQsyksf'ki (,lvkj,iQ) ds 
:i esa foÙkh; lgk;rk iznku djus ds fy, oSKkfud 
,oa vkS|ksfxd vuqla/ku ifj"kn (lh,lvkbZvkj)] ubZ 
fnYyh ds vkHkkjh gSaA bl vè;;u dks vko';d 
lqfo/k,a] iznku djus ds fy, jktLFkku fo'ofo|ky;] 
t;iqj] jktLFkku ds izk.kh foKku foHkkx ds vè;{k  
}kjk Hkh leFkZu fn;k x;k FkkA

'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh 
lekukFkZd fgUnh 'kCnkoyh

Alphabetically sorted 
terminology in English

o.kkZuqØfer fgUnh 
'kCnkoyh

Anthropogenic activities ekuo tfur xfrfof/;k¡
Anthropogenic sources ekuo tfur lzksr
Arches esgjkcksa
Biodegradability tSo fuEuhdj.kh;rk

Biological Indicator tSfod ladsrd
Biomonitoring tSo fuxjkuh
Carcinogenic dSaljdkjh
Contamination lanw"k.k
Correlation lglaca/
Diamagnetic izfrpqacdh;
Ecological Balance ikfjfLFkfrd larqyu
Elemental ratios rRo vuqikrksa
Emissions mRltZu
Fatty olk;qDr
Geochemical Hkw&jklk;fud
Heavy metal emission Hkkjh /krq mRltZu
Incineration HkLehdj.k
Industrial combustion vkS|ksfxd ngu
Isotopic leLFkkfud
Mass Fraction nzO;eku va'kksa
Metallurgical /krqdeZ
Microclimatic lw{e tyok;q
Mineralogical content [kfut lkexzh
Non-Degradable xSj&vi?kVuh;
Non-Invasiveness xSj&vkØkedrk
Particulate matter df.kdk inkFkZ
Plankton Iyod
Reactivity izfrfØ;k'khyrk
Relevance izklafxdrk
Sampling Costs uewuk ykxr
Soil Deflation feV~Vh dh viLiQhfr
Toxic compound fo"kSys ;kSfxd
Toxic element fo"kkDr rRo
Trophic Level iks"kh Lrj
Weathering of Structures lajpukvksa ds vi{k;



70	 ;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024

UGC-CARE Listed Research Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science and Technology, Year 22, Issue 3, July-Sept., 2024

lanHkZ
1.	 Ayedun, H. Adewole, A. Osinfade, B.G. Ogunlusi, 

R.O. Umar, B.F. and Rabiu, S.A. “The use of 
spider webs for environmental determination of 
suspended trace metals in industrial and residential 
areas”¸ Journal of Environmental Chemistry and 
Ecotoxicology, (2013), 5(2),21-25.

2.	 Bandowe, B.A.M., Meusel, H., “Nitrated 
polycyclic aromatic hydrocarbons (nitro-PAHs) 
in the environment– a review, Science of the total 
environment, (2017), 581, 237-257.

3.	 Bartz,W.,Gorka,M.,Rybak,J., Rutkowski, R., and 
Stojanowska, A., “The assessment of effectiveness 
of SEM-EDX and ICP-MS methods in the process 
of determining the mineralogical and geochemical 
composition of particulate matter deposited on 
spider webs,¸ Chemosphere, (2021), 278, 130454.

4.	 Bhati, U.Das, S.K. Pramod Kumar, P.K. Gupta, 
N.C. Neetu Rani, N.R. and Khem Singh, K.S. 
“Heavy Metals Assessment in Urban Air of 
National Capital Region of Delhi Using Spider 
Webs as Bioindicator, Journal of Environmental 
Science and Technology, (2018), 11(1), 49-55.

5.	 Boev, I., Sijakova-Ivanova, T., and Mirakovski, D., 
“Scanning electron microprobe characterization 
of air filters from the Kavadarci town and Tikves 
valley, Geological Macedonica, (2013), 27, 13–24.

6.	 Butterworth, F., Gunatilaka, A., and Gonsebatt, M. 
“Biomonitors and biomarkers of environmental 
change, Kluwer Academic/Plenum Publishing, 
New York, Vol. II, Presentation and Abstracts, 
Revista International de Contaminación 
Ambiental, (2001), 17(1), 53-63.

7.	 Chithra, V.S., and Shiva Nagendra,S.M., “A 
review of scientific evidence on indoor air of 
school building: Pollutants, sources, health effects 
and management, Asian Journal of Atmospheric 
Environment, (2018), 12(2), 87-108.

8.	 Conti, E., Costa, G., Liberatori, G., Vannuccini, 
M.L., Protano, G., Nannoni, F., and Corsi, I., 
“Ariadna spiders as bioindicator of heavy elements 
contamination in the Central Namib Desert, 
Ecological indicators, (2018), 95, 663-672.

9.	 Gorka, M., Bartz, W., and Rybak, J., “The 
mineralogical interpretation of particulate matter 
deposited on Agelenidae and Pholcidae spider 
webs in the city of Wrocław (SW Poland): A 
preliminary case study, Journal of Aerosol Science, 
(2018), 123, 63-75.

10.	 Harrison, R.M. and Yin, J., “Particulate Matter in 
the Atmosphere: Which Particle Properties Are 
Important for Its Effects on Health, Science of the 
Total Environment, (2000), 249, 85–101.

11.	 Holt, E.A., and Miller, S.W.,  “Bioindicators: using 
organisms to measure, Nature, (2011), 3, 8-13.

12.	 Hose, G.C., James, J.M., and Gray, M.R., “Spider 
webs as environmental indicators, Environmental 
Pollution,  (2002), 120 (3), 725-733.

13.	 Jung, C.S., Lee, S.B., Jung, M.P., Lee, J.H., Lee, 
S., and Lee, S.H., “Accumulated heavy metal 
content in wolf spider, Pardosaastrigera (Araneae: 
Lycosidae), as a bioindicator of exposure, Journal 
of Asia & Pacific Entomology, (2005), 8 (2), 185-
192.

14.	 Jung, M.P., Kim, S.T., Kim, H., and Lee, J.H., 
“Species diversity and community structure 
of ground-dwelling spiders in unpolluted and 
moderately heavy metal-polluted habitats, Water, 
Air and Soil Pollution, (2008), 195(1), 15-22.

15.	 Keyte, I.J., Harrison, R.M., Lammel, G., “Chemical 
reactivity and long-range transport potential of 
polycyclic aromatic hydrocarbons–a review, 
Chemical Society Reviews, (2013), 42(24), 9333-
9391.

16.	 Kowalczyk, G.S., Gordon, G.E., and Rheingrover, 
S.W., “Identification of atmospheric particulate 
sources in Washington, DC using chemical element 
balances, Environmental Science and Technology, 
(1982), 16(2), 79-90.

17.	 Morawska, L., Ayoko, G.A., Bae, G.N., Buonanno, 
G., Chao, C.Y.H., Clifford, S., Fu, S.C., Hanninen, 
O., He, C., Isaxon, C. and Mazaheri, M., Airborne 
particles in indoor environment of homes, schools, 
offices and aged care facilities: The main routes of 
exposure, Environment international, (2017), 108, 
75-83.

18.	 Otter, R.R., Hayden, M., Mathews, T., Fortner, A., 
and Bailey, F.C. “The use of tetragnathid spiders as 
bioindicators of metal exposure at a coal ash spill 
site, Environmental Toxicology and Chemistry, 
(2013), 32(9), 2065-2068.

19.	 Rachwał, M., Rybak, J., and Rogula-Kozłowska, 
W., “Magnetic susceptibility of spider webs as a 
proxy of airborne metal pollution, Environmental 
pollution, (2018), 234, 543-551.

20.	 Riaz, M.A., Ijaz, B., and Waqas, U., “Comparison 
and Estimation Lead (Pb) in Suspended Particulate 
Matter in Spider Webs Flatiron and Steel Re-rolling 
Industrial Areas and Ruler Area of Wagha Town, 
Lahore, Journal of Research in Environmental 
Science and Toxicology, (2014), 3, 74-76.

21.	 Rutkowski, R., Bihałowicz, J. S., Rachwał, M., 
Rogula-Kozłowska, W., and Rybak, J. “Magnetic 
Susceptibility of Spider Webs and Dust: 
Preliminary Study in Wrocław, Poland, Minerals, 
(2020), 10 (11), 1-11.

22.	 Rutkowski, R., Jadczyk, P., and Rybak, J., 
“Preliminary Microplate Ames MPF™ test use in 
assessment of mutagenic properties of spider webs, 
in E3S Web of Conferences, (2018) a, 44, 1-8.

23.	 Rutkowski, R., Rybak, J., Mach, T.,and Rogula–



;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024	 71

vukfedk] fouksn dqekjh ,oa jkds'k dqekj ykVk] ^^ok;q iznw"k.k ds ladsrd ds :i esa edM+h dh Hkwfedk % ,d leh{kk **

Kozłowska,W., “Spider webs in monitoring of air 
pollution, in SHS Web of Conferences, (2018)b, 
57, EDP Sciences.

24.	 Rutkowski, R., Rybak, J., Rogula-Kozłowska, 
W., Bełcik, M., Piekarska, K., and Jureczko, I., 
“Mutagenicity of indoor air pollutants adsorbed 
on spider webs, Ecotoxicology and Environmental 
Safety, (2019), 171, 549-557.

25.	 Rybak, J., “Use of Spider Webs for Assessing 
Airborne Concentrations of Some Heavy Metals 
within the City of Wroclaw, Ochronasrodowiska, 
(2012), 34 (4), 47-50.

26.	 Rybak, J., “Possible use of spider webs for the 
indication of organic road pollutants, Journal of 
Ecological Engineering, (2014), 15(3), 39–45.

27.	 Rybak, J.  "Accumulation  of  major  and trace 
elements in spider webs, Water, Air, and Soil 
Pollution, (2015), 226 (4), 1-12.

28.	 Rybak, J., and Olejniczak, T., "Accumulation 
of polycyclic aromatic hydrocarbons (PAHs) 
on the spider webs in the vicinity of road traffic 
emissions, Environmental Science and Pollution 
Research, (2014), 21(3), 2313-2324.

29.	 Rybak, J., and Rutkowski, R., “Determination of 
PCDDs in spider webs: preliminary studies, in 
E3S Web of Conferences, (2018), 28, 1-6.

30.	 Rybak, J., Rogula-Kozłowska, W., Jureczko, 
I., and Rutkowski, R., “Monitoring of indoor 
polycyclic aromatic hydrocarbons using spider 
webs, Chemosphere, (2019), 218, 758-766.

31.	 Rybak, J., Rutkowski, R., Piekarska, K., Bełcik, 
M.,W., 2nd Symposium “Air Quality  and Health”, 
book of abstracts, (2017), 79-79.

32.	 Rybak, J., Sowka, I., and Zwozdziak, A., 
“Preliminary assessment of use of spider webs for 
the indication of air contaminants, Environment 
Protection Engineering, (2012), 38(3), 175-181.

33.	 Rybak, J., Spówka, I., Zwozdziak, A., Fortuna, 
M., and Trzepla-Nabaglo, K., “Evaluation of 
the usefulness of spider webs as an air quality 
monitoring tool for heavy metals, Ecological 
Chemistry and Engineering, (2015), 22 (3), 389.

34.	 Salthammer,T.,Schieweck, A., Gu, J., Ameri, 
S., and Uhde, E., “Future trends in ambient air 
pollution and climate in Germany–Implications 
for the indoor environment, Building and 
Environment, (2018), 143, 661-670.

35.	 Stojanowska, A., Mach, T., Olszowski, T., 
Bihałowicz, J.S., Górka, M., Rybak, J., Rajfur, M. 
and Swislowski, P., “Air pollution research based 
on spider web and parallel continuous particulate 
monitoring—A comparison study coupled with 
identification of sources, Minerals, (2021), 11(8), 
812.

36.	 Stojanowska, A., Rybak, J., Bozym, M., 
Olszowski, T., and Bihałowicz, J.S., “Spider Webs 
and Lichens as Bioindicators of Heavy Metals: 
A comparison study in the vicinity of a copper 
smelter (Poland), Sustainability, (2020), 12 (19).

37.	 Taher, H. Z., Azeez, N.M., and Najim, S.A., 
“Poly Aromatic Hydrocarbons Accumulated 
on Pholcidea Spider Webs in Basra Province, in 
IOP Conference Series: Earth and Environmental 
Science, (2023), 1158 (3): 032006. IOP Publishing.

38.	 Tahir, H.M., Aamir, H., and Nadeem, J., “Use of 
spider webs as indicators of air quality assessment 
of Lahore City, Water and Environment Journal, 
(2018), 32(2), 292-300.

39.	 Trzyna, A. Rybak, J., Bartz, W., and Gorka, M., 
“Health risk assessment in the vicinity of a copper 
smelter: particulate matter collected on a spider 
web, Mineralogical, (2022), 53(1), 36-50.

40.	 Van Laaten, N., Merten, D., Von Tumpling, W., 
Schäfer, T., and Pirrung, M., “Comparison of 
spider web and moss bag biomonitoring to detect 
sources of airborne trace elements, Water, Air, and 
Soil Pollution, (2020), 231, 1-17.

41.	 Xiao-Li, S., Yu, P., Hose, G.C., Jian, C., and Feng-
Xiang, L., “Spider webs as indicators of heavy 
metal pollution in air, Bulletin of Environmental 
Contamination and Toxicology, (2006), 76(2), 
271-277.

42.	 Yalwa, I.R., “Spider webs as indicators of cobalt 
and lead pollution in Kano Municipality, Chem 
search Journal, (2012), 3(2), 46-52.

43.	 Yalwa, I.R., and Kabo, K.S. (2006). “Spider webs 
as natural samplers, ARPN Journal of Engineering 
and Applied Sciences, (2006), 10 (22), 10433-
10440.

44.	 Zmudzki, S., and Laskowski, R., “Biodiversity 
and structure of spider communities along a metal 
pollution gradient, Ecotoxicology, (2012), 21, 
1523-1532. 

r



72	 ;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024

'kksèk i=k@Research Paper

Hkkoh dkS'ky fodkl f'k{kk uhfr dh vo/kj.kk gsrq  
500 ls 1000 bZLoh esa çpfyr Hkkjrh; Kku ç.kkyh dk 

vè;;u % lkfgfR;d leh{kk
Study of Prevailing Indian Knowledge System During 500-1000 A.D. to 
Conceptualize Prospective Skill Education Policy : Literature Review 

v#.kkA ,oa vkj- ,l- jkBkSM+2
Aruna1 and R.S. Rathore2 

1Ph.D. Research Scholar, Shri Vishwakarma Skill University, Palwal, Haryana
2Dean-Academics, Shri Vishwakarma Skill University, Palwal, Haryana

1arunakapil123@yahoo.com, 2randhir.rathore@svsu.ac.in 
https://doi.org/10.5281/zenodo.15564223

lkjka'k 

dq'ky ,oa n{k dk;ZdrkZ fdlh Hkh lH;rk ds fodkl dk fuekZ.k&iFk gSaA lkFk gh] dk;Zçoh.k ,oa fuiq.k 
dk;Zcy fuekZ.k vkt ds ;qx dh fodV pqukSrh gSA çkphu Hkkjrh; dkjhxjh dh fo'ks"kKrk dks mtkxj djus okyh 
dykÑfr;ksa us ges'kk ls fo'o dks pfdr fd;k gSA ;g 'kks/ i=k ¶Hkkoh dkS'ky fodkl f'k{kk uhfr dh vo/
kj.kk gsrq 500 ls 1000 bZLoh esa çpfyr Hkkjrh; Kku ç.kkyh ds vè;;u¸ dh lkfgR; leh{kk ij vk/kfjr 
gSA çkphu Hkkjrh; f'k{kk i¼fr cgqeq•h ,oa foLr`r Fkh tks fo"k;ksa dh fofo/rk ls le`¼] n{k dkS'ky ç.kkyh] 
mUur rduhdksa ,oa ;Fkksfpr dk;Z&fof/;ksa ls lEiUu FkhA bl dky esa vkSipkfjd ,oa vukSipkfjd f'k{kk dk 
laxe FkkA ,dy xq:dqy ls ysdj lqçfl¼ fo'ofo|ky;ksa dk çpyu FkkA fo"k;ksa dks o`gn~ :i ls] muds Kku 
dsafær rFkk n{krk dsafær gksus ds vk/kj ij] ¶fo|k¸ rFkk ¶dyk¸ esa foHksfnr fd;k x;k FkkA fo"k;ksa dk ifjlj 
•xksy 'kkL=k ls xf.kr rd] n'kZu'kkL=k ls vkS"kf/ foKku rd rFkk lkfgR; ls O;kdj.k ,oa uhfr rd foLr`r FkkA 
fodflr Lej.k {kerk] vkykspukRed fparu 'kSyh rFkk rdZ'khy fparu 'kSyh vkfn dkS'kyksa dk fo'ks"k lEeku FkkA 

iw.kkZRed 'kSyh }kjk lokZaxh.k fodflr O;fDrRo ,d ,sls O;fDr dks lkdkj :i nsrk Fkk tks u dsoy 
Kkuoku Fkk] vfirq uSfrd vkSj vkè;kfRed :i ls fodflr Hkh Fkk rkfd og thou ds fdlh Hkh {ks=k esa 
liQyrkiwoZd vxzlj gks ldsA 

Abstract
Skilled and expert worker is the roadmap to development of any civilisation. At the same time 

proficient and skilful workforce generation is the biggest challenge in the present era. The artifacts 
revealing the expertise of ancient Indian workmanship has always dazzled the world. This research 
paper is based on the review of literature of Study of Prevailing Indian Knowledge System during 500 
to 1000 A.D. to Conceptualise Prospective Skill Education Policy. Ancient knowledge system was 
multifaceted and diverse which was enriched with a variety of subjects, expert skill system, advanced 
techniques and apt methodologies. There was a blend of formal and informal education during this 
period. Educational institutions ranged from singly owned gurukuls¸ to world famous Universities. 
Subjects were broadly divided into Vidya¸ and Kala¸ based on their knowledge centric and skill centric 
nature. Subjects had a wide range from Astronomy to Mathematics and Philosophy to Medicine and 
Literature to Grammar and Ethics. Skills such as well & developed memorisation capabilities, critical 
thinking and debate were highly valued. 
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v#.kk ,oa vkj- ,l- jkBkSM+] ^^Hkkoh dkS'ky fodkl f'k{kk uhfr dh vo/kj.kk gsrq 500 ls 1000 bZ- esa izpfyr Hkkjrh; Kku iz.kkyh dk vè;;u**

A personality developed through holistic approach, nurtured well & rounded individuals who were 
not only knowledgeable but also morally and spiritually advanced to stride successfully in any field of 
life.
eq[; 'kCn% dkS'ky f'k{kk] çkphu Hkkjrh; f'k{kk i}fr] f'k{kk uhfrA
Key Words: Skill Education, Ancient Indian Education System, Skill Education Policy.

ifjp;

O;olk; ,d o;Ld O;fDr ds fy,] vius ,oa 
vius ifjokj dks vkfFkZd :i ls vkRefuHkZj cukus 
ds fy, vfuok;Z gSA ogha vius dk;Z esa çoh.krk ,oa 
n{krk_ O;fDr dks ekufld larks"k] lkekftd [;kfr 
rFkk vkfFkZd fodkl dh ubZ Å¡pkb;ksa ij igq¡pkus esa 
l{ke gSA çR;sd O;fDr dh O;olkf;d liQyrk dk 
Lrj lfEefyr :i ls laiw.kZ jk"Vª dh vkfFkZd ,oa 
lkekftd n'kk ,oa fn'kk dks fu/kZfjr djrk gS ,sls esa 
fdlh {ks=k esa viuh Hkkoh ih<+h ds liQy ,oa lrr 
fodkl ds fy, ckydksa ,oa fd'kksjksa dks fdl çdkj 
ds uSfrd ewY;] O;olkf;d f'k{kk ,oa çf'k{k.k fn;k 
tk jgk gS ;g u dsoy ,d O;fDr] mlds ifjokj 
vfirq mlds jk"Vª] leLr ekuo tkfr ,oa leLr 
i`Foh ds vfLrRo dks cuk, j•us esa ,d egRoiw.kZ 
Hkwfedk fuHkkrk gSA çkphu Hkkjr dh ;g fo'ks"krk jgh 
gS fd ;gk¡ dk laiw.kZ f'k{kk <k¡pk dk;Z çeq• gksus ds 
lkFk&lkFk ^^olq/So dqVqEcde¸ vFkkZr~ iwjh i`Foh ,d 
ifjokj gS dh vk/kjHkwr uhfr dks lesVs gq, FksA bl 
dkj.k ls Hkkjrh;ksa dk çR;sd dk;Z%& f'k{kk] O;olk; 
rFkk thou ds nSfud fØ;k&dyki_ fpjLFkk;h thou 
fuoZgu rFkk vfLrRo dh vksj mUeq• FkkA

f'k{kk fuxZe] f'k{k.k ,oa vkfFkZd fodkl ds 
n`f"Vdks.k ls ns•k tk, rks 500 ls 1000 bZLoh dk 
eè;&çkphu ;qx Hkkjr esa ve`r dky FkkA ;gh og le; 
Fkk tc Hkkjr esa fo'o fo[;kr fo'ofo|ky; vius 
pje ij Fks ukyank vkSj r{kf'kyk tSls fo'ofo|ky; 
varjjk"Vªh; f'k";ksa ds fy, vkd"kZ.k dk dsaæ FksA Hkkjrh; 
xq: iwjs lalkj esa vius uke ls igpkus tkrs FksA Hkkjrh; 
xq#vksa }kjk fu"ikfnr fu;e rFkk muds Js"B f'k";ksa  
}kjk vius&vius fo"k;ksa esa çLrqr fd, x, vxz.kh ys•] 
iqLrdsa rFkk çfrikfnr lw=k] f'k{kk ds {ks=k esa vkt Hkh 
vuqlj.kh; gSA mDr dky esa Hkkjrh; vFkZO;oLFkk fo'o 
iVy ij lcls vxz.kh FkhA vr% ml dky •aM ds 

O;kolkf;d f'k{k.k ,oa çf'k{k.k ç.kkyh dk vè;;u 
vfr egRoiw.kZ gks tkrk gSA

ts-lh- vxzoky us viuh iqLrd ¶n çksxzsl 
vkiQ ,tqds'ku bu izQh bafM;k¸ esa Hkkjr esa  
ikSjkf.kd dky (o"kZ 500&1200 bZLoh) esa f'k{kk dks 
of.kZr djrs gq, fy•k gS fd bl dky esa mPp f'k{kk 
ds fy, laxfBr laLFkkuksa dk mn; mYys•uh; gS ckS¼ 
eB] fo'ofo|ky;ksa ds :i esa fodflr gq, vkSj 
dqN us varjkZ"Vªh; [;kfr çkIr dh tSls ukyank vkSj 
foØef'kykA Hkkjr esa fganw nsoky;ksa esa dkWyst vkjaHk 
fd, x,A bu laxfBr (dkWikZsjsV) laLFkkuksa esa ,d u;k 
'kS{kf.kd okrkoj.k Fkk] ftlesa dbZ f'k{kd vkSj lSdM+ksa 
Nk=k ,d lkFk jgrs Fks vkSj fofHkUu fo"k;ksa dk vè;;u 
djrs Fks] ftldk ikBÔØe ç'kkldh; fudk;ksa }kjk 
fu/kZfjr fd;k tkrk FkkA blls mPp f'k{kk ds dk;Z dks 
lgkjk feyk vkSj dbZ egku fo}ku vkSj ys•d mRiUu 
gq,A rFkkfi] fo'ks"kKrk cgqr vkxs c<+ xbZA Hkwrdky 
ds çfr J¼k bruh xgjh gks xbZ fd ubZ f'k{kk dks 
çekf.kd lkfgR; ;k ijaijkxr fl¼karksa ds vk/kj ij 
Lohdkj ;k vLohdkj fd;k tkrk FkkA ftKklk dh 
ço`fÙk] jpukRed lksp ,oa •qyk] Lora=k efLr"d vc 
lkekU; FksA

MkW- v#.k dqekj flag ds ys•% ¶baMfLVª;y] 
VsfDudy ,aM oksds'kuy ,tqds'ku bu ,af'k,aV bafM;k% 
foFk Lis'ky jsÝjsal Vw vkVhZlul ,aM ØkÝVeSu¸] 2018 
ds vuqlkj çkphu Hkkjr esa yfyr dyk rFkk f'kYidyk 
m|ksxksa ls tqM+h dykvksa dh ,d yach lwph gS tSls 
dqaHkdkjh] c<+bZ] jaxjsth] oL=k rFkk ifj/ku] nksuksa Åuh 
rFkk lwrh] jRu] /krq mnkgj.kr% Lo.kZ] pk¡nh] yksgk 
rFkk fVuA fefyaniagk esa lkB O;kikjksa dk o.kZu gS] 
tks fofHkUu çdkj dh f'kYiksa ls lacaf/r gSaA vf/dka'k 
O;kikjksa vkSj f'kYiksa dh ewy :i ls xzkeh.k i`"BHkwfe Fkh 
vkSj 'kgjh {ks=k esa Hkh fodkl gqvkA ckS¼ xzaFk esa Å¡ps 
Hkou] lksus ds vkHkw"k.k] rsy] phuh] laxhr midj.k] 
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ewY;oku /krqvksa vkSj iRFkjksa ds crZu] fofHkUu çdkj 
ds oL=kksa ls cus rFkk fofHkUu jaxksa esa jaxs fofHkUu çdkj 
ds ifj/ku] iQwyksa ls ekyk cukus dk f'kYi] lqxa/ vkSj 
vU; oLrqvksa ds fooj.k fn, x, gSa] tks laHkor% bldk 
lwpd gSa fd lksukjh] cqukbZ] jaxkbZ] diM+k flykbZ] ekyk 
cukus dh dyk] b=k vkfn xqIr dky esa vius fodflr 
Lrj ij iQyhHkwr gks jgh FkhaA dq"kk.k dky f'kYi vkSj 
dyk ds] f'k{kk esa çlj.k dks fn•krk gSA okRL;k;u 
dh jpuk ^dkelw=k* Hkh xqIr dky dh gS tks 'kgjh 
fuokfl;ksa vkSj xkaookyksa }kjk çksRlkfgr vusd dykvksa 
vkSj f'kYiksa dh rLohj nsrk gSA 

f'kYidkjksa vkSj dykdkjksa ds fy, çf'k{k.k] 
vijsafVlf'ki dk eq[; rjhdk FkkA ;g rjhdk çkphu 
Hkkjr Hkj esa çfl¼ FkkA ços'k oSfnd dky esa 
vijsafVlf'ki cgqr çfl¼ Fkk vkSj ços'k ds fy, ,d 
fu;r rjhdk Fkk rFkk ,d m|ksx ;k f'kYi esa ços'k ds 
fy, fu;r fu;ekoyh }kjk fu;af=kr FkkA ços'k ds fy, 
fofHkUu fl¼karksa dk fuokZg fd;k tkrk FkkA ;fn dksbZ 
;qod viuh f'kYi dh dyk esa çkjaHk djuk pkgrk gS] 
rks igys mls vius lacaf/;ksa dh LohÑfr çkIr djuh 
pkfg, vkSj fiQj vius xq#@çf'k{kd ds lkFk jgus ds 
fy, igys ls gh mlds çf'k{k.k ;k vijsafVlf'ki dh 
vof/ fu/kZj.k djds vkxs c<+uk gksxkA oSfnd vkSj 
ckS¼ dky esa vf/drj ns•k tkrk Fkk fd xq: dks 
vius Nk=k dks vius ?kj ij gh çf'k{k.k nsuk gksrk Fkk 
tgka mls mldk Hkkstu vkSj vkokl çnku fd;k tkrk 
FkkA xq: vius Nk=k ls vius iq=k dh Hkk¡fr O;ogkj 
djrk FkkA     

çkphu Hkkjr esa f'kYidkjksa ds çf'k{k.k dks egRo 
fn;k x;k FkkA f'kYidkj ds fy, vko';d lqfo/k,¡ 
mfpr çdkj ls miyC/ FkhaA vijsafVl viuk jgus 
dk Hkkstu vius xq# ls çkIr djrk Fkk vkSj çf'k{k.k 
iw.kZ gksus ds ckn xq# ds lkFk jgus dk fu.kZ; ysus 
esa Lo;a dks Lora=k vuqHko djrk FkkA fo'ks"kKrk esa 
dkjd% f'kYi vkSj dyk f'k{kk ds fodkl ds çksRlkgu 
ds dkjdksa esa igyk f'kYidkjksa dks dPps eky dh 
tkudkjh vkSj mi;ksx vkSj midj.k dh •kst gSA vU;=k 
{ks=kksa dh Hkk¡fr Hkkjrh; f'kYidkjksa us Hkh ç;Ru ,oa Hkwy 
fof/ ds ekè;e ls çxfr dh vkSj vf/dkf/d çÑfr 
dks rduhdh midj.kksa ds fu;a=k.k esa ykus dk ç;kl 

fd;kA nwljk fxYM laxBu gS tks mudh LFkkf;Ro dh 
;kstuk ds lkFk] f'kYi dkS'ky dks LFkk;h cukus ds fy, 
çksRlkfgr fd;k x;k FkkA rhljk cktkj dk foLrkj rFkk 
var esa] jkT; dk laj{k.k vkSj lqj{kk gSA 

Jqfr vkuan ds ys•% ¶çkphu Hkkjr 
esa 'kSf{kd ewY;kadu dh çfØ;k ,oa mldk  
vk/qfud ifjçs{;¸ 2019] ds vuqlkj oSfnd dky 
esa O;kolkf;d f'k{kk ds fy, Nk=k ewY;kadu /kfeZd 
jhfr&fjoktksa ds ij vk/kfjr FkkA cq¼ lw=kksa ,oa mifu"kn 
esa çkIr mYys• ds vuqlkj xq# Nk=kksa ds eè; fo"k; 
j•rk Fkk rFkk voyksdu ,oa rqyuk ds vk/kj ij 
ewY;kadu djrk FkkA eUn vFkok fuf"Ø; Nk=kksa dks è;ku 
ls lquus rFkk le>us dk funZs'k nsrs gq, u, rF;ksa ds 
ekè;e ls] tks os igys ls tkurs Fks] muls rqyuk djds 
mUgsa iqu% le>kus dk ç;kl djrs FksA bl çdkj os 
vPNs rFkk detksj Nk=kksa ds chp esa rqyuk djds viuh 
f'k{k.k fof/;ksa dk Hkh ewY;kadu djrs Fks rFkk mls 
iqu% ifjofrZr dj eUn Nk=kksa ds fy, uohu rduhdksa 
dk ç;ksx dj mUgs f'k{k.k çnku djrs FksA ewY;kadu 
dk ,d vkSj mnkgj.k tks lrr Fkk bl :i esa çkIr 
gksrk gS fd çkphu dky esa Nk=kksa dh ijh{kk çfrfnu 
yh tkrh Fkh vkSj nwljk ikB rc rd vkjaHk ugha fd;k 
tkrk Fkk tc rd igyk ikB iw.kZr;k ;kn ugha gks tkrk 
FkkA çkphu dky esa ijh{kk dk dksbZ fuf'pr varjky 
ugha gksrk Fkk vkSj u gh lkewfgd d{kksÂfr gksrh FkhA 
çkphu dky esa okf"kZd ijh{kk tSlk dksbZ çko/ku ugha 
FkkA cqf¼eku Nk=k le; ls viuk ikB lekIr dj ysrs 
FksA bl dky esa okf"kZd ;k le;kof/ dh ifj{kk,¡ u 
gks dj dsoy vè;kid dh larqf"V ij ekSf•d ijh{kk,¡ 
gksrh FkhA çkphu dky esa 'kykdk ijh{kk,¡ gksrh Fkha 
ftlesa ;kn`fPNd :i ls fdlh Hkh ç'u dks iwN fy;k 
tkrk FkkA ftlesa lekt ds fo}ku lfEefyr gksrs Fks 
vkSj os ç'u iwNrs FksA bls gh lekorZu laLdkj ds uke 
ls tkuk tkrk gSA bl ijh{kk ds vUrxZr ;fn Nk=k vius 
mÙkj ls fo}r~ tu dks larq"V dj nsrk Fkk mls ^mÙkh.kZ 
dh fMxzh çnku dh tkrh FkhA

çkphu dky esa lesfdr f'k{kk O;oLFkk Fkh ftlesa 
lkekU; fo|ky; esa Hkh eUn ;k lqLr Nk=kksa dks vè;;u 
dk volj fn;k tkrk FkkA ,-,l- vYVsdj ds vuqlkj 
lkekU; fo|ky;ksa esa lqLr ;k eUn Nk=kksa dks vusd 
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v#.kk ,oa vkj- ,l- jkBkSM+] ^^Hkkoh dkS'ky fodkl f'k{kk uhfr dh vo/kj.kk gsrq 500 ls 1000 bZ- esa izpfyr Hkkjrh; Kku iz.kkyh dk vè;;u**

çkphu dky esa f'k{kk ;k Kku dks ,d ih<+h ls nwljh 
ih<+h rd ekSf•d fof/ ls LFkkukaUrfjr fd;k tkrk FkkA 
çkjafHkd fnuksa esa f'k{k.k ds vU; rjhds okn&fookn 
rFkk ppkZ FksA bl fof/ esa Kkuh O;fDr dqN LFkkuksa 
ij bdêòs gksrs Fks vkSj ijLij fofHkUu /kfeZd] rkfÙod 
vkSj vU; leL;kvksa ij ukVdh; :i ls ppkZ rFkk 
okn&fookn djrs FksA 

feJk] ,u- rFkk ,sFky] ih- ,l-] (2023)] 
^,af'k,V bafM;u ,tqds'ku% bV~l fjykoSUl ,.M 
bEikWVZsUl bu nh ekWMuZ ,tqds'ku flLVe* ds vuqlkj 
jkek;.k vkSj egkHkkjr tSls fo'ks"k xzaFkksa esa fc•js gq, 
rF; gesa ml dky dh lSU; f'k{kk ds vanj >yfd;k¡ 
çnku djrs gSaA vk/qfud fo'ofo|ky; lajpuk esa 'kCn 
dqyifr (pkalyj) vkSj midqyifr (okbl&pkalyj) 
dh O;qRifÙk Hkh bu xzaFkksa esa mfYyf•r gSaA dqyifr dks 
10]000 Nk=kksa ds f'k{kkxq# ds :i esa ç;ksx fd;k x;k 
FkkA lSU; foKku dks lkekU;r% /uqoZsn dgk tkrk FkkA 
bl dky esa lSU; f'k{kk fo'ks"k :i ls egRoiw.kZ FkhA 
dbZ laLFkk,¡ tSls dh r{kf'kyk] mTtSu] ukyank] cukjl 
vkSj enqjS LFkkfir gqbZA NBh lnh ds çfl¼ fpfdRlk 
fo'ks"kK thod] lkroha lnh ds egku O;kdj.kfon ikf.
kfu] vkSj pkSFkh lnh ds vFkZ'kkL=k ds çkè;kid dkSfVY; 
r{kf'kyk ds Nk=k FksA laf{kIr esa] bu xzaFkksa esa mfYyf•r 
f'k{kk eq[;r% O;kolkf;d çf'k{k.k Fkk] tks ewy :i 
ls O;kogkfjd vkSj vuqç;ksx'khy FkkA 

fu"d"kZ

eè;çkphu Hkkjr esa ikBÔØe dk ewy mís'; 
fo|kfFkZ;ksa dks ekufld vkSj 'kkjhfjd :i ls fodflr 
djuk FkkA f'k{kk ç;ksxkRed Fkh vkSj O;ogkfjd Hkh 
FkhA 500 bZ-iw- ls 1000 bZ-iw- rd çkphu Hkkjr esa 
O;olkf;d f'k{kk cgqr fodflr vkSj egRoiw.kZ FkhA 
O;kikfjd ukSdfj;ksa vkSj m|ferk ds {ks=k esa dkS'ky 
fodflr gq, vkSj fofHkUu O;kolkf;d {ks=kksa esa f'k{kk 
dh vuqefr nh xbZA fo|ky;ksa vkSj vU; f'k{k.k laLFkkuksa 
us m|ferk dh c<+rh ekax dks iwjk djus ds fy, 
O;kolkf;d f'k{kk dks c<+kok fn;kA ml le; ds mPp 
f'k{kk laLFkku] tSls r{kf'kyk] ukyank] foØe'khyk] 
oYyHkh] iq"ifxjh] vkfn] viuh vPNh f'k{k.k ç.kkyh 
vkSj vius fo"k; esa çoh.k f'k{kdksa ds dkj.k iwjh nqfu;k 

ç;kl ,oa ijh{k.kksa ds ekè;e ls ewY;kadu mijkar] 
lqèkkj u gksus dh fLFkfr esa viuh i<+kbZ dks jksdus dh 
lykg nh tkrh FkhA ewY;kadu dk ,d vU; mnkgj.k 
ukyUnk fo'ofo|ky; dk gS] tgk¡ ços'k gsrq ços'kkfFkZ;ksa 
dh la[;k cgqr vf/d gksus ds dkj.k ços'k ijh{kk yh 
tkrh FkhA bl ijh{kk esa ewY;kadu ds i'pkr nl esa ls 
rhu gh Nk=k vgZ ik, tkrs FksA ukyUnk rFkk foØef'kyk 
esa ços'k ijh{kk ds ewY;kadu gsrq fo'ks"k çksiQslj ny 
fu;qDr fd;k tkrk Fkk tks Nk=kksa dh xzká {kerk] dk;Z 
{kerk] mldh ;FkkFkZrk vkSj bZekunkjh dk ewY;kadu 
djrs FksA bu dlkSfV;ksa ij mÙkh.kZ Nk=kksa dks gh laLFkk 
esa ços'k fn;k tkrk FkkA 

egs'k ,e- xksax bR;kfn] ds ys• ¶bafM;u ,tqds'ku% 
,af'k,V] esfMoy ,aM ekWMuZ¸] 2020 ds vuqlkj  çkphu 
Hkkjr esa nks f'k{k.k i¼fr;k¡ fodflr Fkha& oSfnd rFkk 
ckS¼A oSfnd i¼fr esa f'k{k.k dk ekè;e laLÑr rFkk 
ckS¼ i¼fr esa ikyh Hkk"kk FkhA çkphu f'k{kk] Nk=kksa dks 
eq[;r% uezrk] lR;fu"Bk] vuq'kklu] vkRefuHkZjrk vkSj 
lHkh jpukvksa dks lEeku nsus ij dsafær FkhA f'k{kk 
vfèkdka'k vkJeksa] xq#dqyksa] eafnjksa] ?kjksa esa nh tkrh 
FkhA f'k{kk vf/dka'k taxyksa esa •qys vkleku ds uhps 
nh tkrh Fkh] ftlls Nk=kksa esa rktxh rFkk thoarrk jgrh 
FkhA f'k{kk fo'ks"kr% lkaLÑfrd] pkfjf=kd vkSj O;fDrRo 
fodkl rFkk mnkj vkn'kks± ds fodkl vkSj lao/Zu ij 
dsafær FkhA ikBÔØe esa pkj osn] pkj n'kZu vkSj N% 
osnkax (vFkkZr~ ½Xosn] ;tqoZsn] lkeosn vkSj vFkoZosn_ 
ehekalk] U;k;] /eZ'kkL=k vkSj iqjk.k_ f'k{kk] dYi] 
O;kdj.k] fu#Dr] NUn vkSj T;ksfr"k) pkSng fo|k 
rFkk mifu"kn~ vkSj rdZ 'kkL=k 'kkfey FksA chtxf.kr] 
T;kfefr ,oa O;kdj.k dks fo'ks"k egRo fn;k tkrk FkkA  
ikBÔØe ml ;qx dh ekaxksa ds vuqlkj l`ftr fd;k 
x;k FkkA ikBÔØe ifjorZu'khy Fkk u fd LFkSfrd_ ;g 
fofHkUu pj.kksa ls feydj cuk;k x;k FkkA

Hkkouk lsu vkSj vfer dqekj nos] ds ys• 
^jksy vkiQ oksds'kuy ,Mqds'ku Úke ,af'k,V bafM;u 
,tqds'ku flLVe Vw çstsUV ,tqds'ku flLVe*] 2022 
ds vuqlkj çkphu dky esa f'k{kk dh vk/kjHkwr fof/ 
ikB okpu ;k ekSf•d fof/ FkhA blh dkj.k bl fof/ 
ls f'k{k.k rFkk lh•us dh çfØ;k esa =kqfV ;k xyrh ls 
cpus ds fy, fofHkUu rjhds fodflr fd,A vr,o 
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esa çfl¼ FksA ml le; bu fo'ofo|ky;ksa esa Hkkjr 
ds vykok tkiku] phu] frCcr] dksfj;k] baMksusf'k;k 
vkSj rqdhZ ls Hkh fo|kFkhZ vkrs FksA tgka fo|kfFkZ;ksa 
dks vk;qoZsn] uhfr'kkL=k] fpfdRlk'kkL=k] •xksy'kkL=k] 
chtxf.kr] T;kfefr] O;kdj.k vkfn fo"k;ksa esa çf'kf{kr 
fd;k x;k FkkA Nk=kksa us vius f'k{kdksa }kjk fl•kbZ xbZ 
vo/kj.kkvksa dks xgjkbZ ls le>us vkSj bls lh•us ds 
fy, u, rjhds •kstus dh {kerk çkIr dhA
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