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lkjka'k% c<+rs IykfLVd mRiknu vkSj mlds dqizca/ku ds dkj.k ekbØksIykfLVd ¼MPs½ vkSj uSuksIykfLVd ¼NPs½ i;kZoj.k ds fy, ,d cM+h fpark cu x, gSaA vk-
tdy IykfLVd dk iz;ksx cgqr c<+ x;k gS] ftlls gj lky 480 fefy;u Vu ls T+;knk IykfLVd dk mRiknu gksrk gSA ;g IykfLVd vklkuh ls fo?kfVr ugha gksrk 
gS vkSj i;kZoj.k esa laxzfgr gksrk jgrk gS] tks gj txg ekbØksIykfLVd ds lanw"k.k dk izeq[k dkjd gSA igys leqnzh@tyh; iznw"k.k ij T+;knk 'kks/k fd;k x;k] ijUrq 
Ñf"k ;ksX; e`nk Hkh ekbØksIykfLVd iznw"k.k dk ,d cM+k lzksr gSA Ñf"k {ks=kksa esa bu MPs/NPs dk lanw"k.k e`nk LokLF;] Qlyksa dh xq.koÙkk vkSj ekuo LokLF; ds 
fy, xaHkhj [krjk iSnk djrk gSA ;g ys[k Ñf"k ;ksX; e`nk esa MPs/NPs ds lzksr] muds }kjk e`nk ds HkkSfrd] jklk;fud vkSj tSfod xq.kksa ij iM+us okys izHkko] ikS/kksa 
ij muds udkjkRed izHkko] vkSj varr% [kk| J`a[kyk ij muds dqizHkko] bu lcdk foLrkj ls fo'ys"k.k djrk gSA bl ys[k esa lelkekf;d 'kks/kksa ds izeq[k fu"d"kks± 
dks izLrqr fd;k x;k gS vkSj mu vkHkko {ks=kksa dh igpku dh xbZ gS] tgk¡ nh?kZdkfyd v/;;u vko';d gSa] fo'ks"k :i ls e`nk dh moZjrk] Qlyksa esa lanw"k.k ,oa 
xq.koÙkk&mRiknu vkSj laHkkfor ekuo LokLF; ij buds nh?kZdkfyd tksf[ke ,oa fo"kkärk izHkkoA ekbØksIykfLVd Hkkjh /kkrqvksa vkSj nwljs gkfudkjd jlk;uksa dks Hkh 
vius lkFk lg&lanw"kdksa dh rjg vo'kksf"kr dj ldrk gS] ftlls e`nk esa iznw"k.k dk Lrj vkSj Hkh c<+ tkrk gSA IykfLVd efYpax] vif'k"V ty ls flapkbZ] vkSj 
ck;kslkWfyM&[kkn tSlh Ñf"k i)fr;k¡ ekbØksIykfLVd ds Ñf"k ;ksX; e`nk esa laxzg.k ,oa lanw"k.k dk eq[; dkj.k gSaA bu ekbØksIykfLVd ls e`nk dh HkkSfrd lajpuk esa 
cnyko] e`nk lw{ethoksa esa vlarqyu] vkSj ikS/kksa ds lkekU; fodkl ,oa mRikndrk esa gªkl gksus ls ;g lHkh Ñf"k mRiknu vkSj [kk| lqj{kk ds fy, ,d tksf[ke gSaA
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Abstract
Increasing plastic production and its mismanagement have made microplastics (MPs) and nanoplastics (NPs) a major concern for the environment. 
Plastic use has increased dramatically nowadays, with over 480 million tonnes of plastic produced annually. This plastic does not decompose 
easily and accumulates in the environment, being a major factor in microplastic contamination everywhere. While marine/aquatic pollution was 
previously researched more, agricultural soils are also a major source of microplastic pollution. Contamination of these MPs and NPs in agricultural 
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izLrkouk 

IykfLVd vk/kqfud ekuo thou dk ,d vfuok;Z fgLlk cu 
x;k gS] ftldk lkykuk oSf'od mRiknu 480 fefy;u Vu ls  
vf/kd gS ¼glu ,oa rjUUkqe] 2025½A gkyk¡fd] bl lqfo/kk dh ,d 
egRoiw.kZ i;kZoj.kh; dher gS] D;ksafd vf/kdka'k IykfLVd vklkuh 
ls fo?kfVr ugha gksrs] ftlls izkÑfrd vkoklksa esa mudk fujarj 
lap; gksrk gS ¼glu ,oa rjUUkqe] 2025½A ;s vn`'; IykfLVd d.k] 
ftUgsa ekbØksIykfLVd ¼vkerkSj ij 5 feeh ¼mm½ ls de½ vkSj  
uSuksIykfLVd ¼100 uSuksehVj ¼nm½ ls de½ ds :i esa oxhZÑr 
fd;k x;k gS] vkSj ;s lHkh vc gok] ikuh vkSj e`nk lfgr fofHkUUk 
i;kZoj.kh; ?kVdksa esa loZO;kih gSa ¼tk/ko ,oa esn~¸Uldk&tqjkLt+sd] 
2024½A igys leqnzh ikfjfLFkfrd ra=k ij 'kks/k dks dsafnzr fd;k x;k 
Fkk] ysfdu vc ;g Li"V gks x;k gS fd LFkyh; ikfjfLFkfrdh ra=k] 
fo'ks"k :i ls Ñf"k ;ksX; e`nk] MPs/NPs ds fy, ,d egRoiw.kZ x+kj 
¼flad½ ds :i esa dk;Z djrs gSa ¼caly ,oa flag] 2022½A

Ñf"k e`nk esa MPs/NPs dh mifLFkfr ,d mHkjrh gqbZ  
i;kZoj.kh; fpark gS D;ksafd ;g Hkkjh /kkrqvksa vkSj dkcZfud iznw"kdksa 

areas poses serious threats to soil health, crop quality, and human health. This article analyzes in detail the sources of MPs/NPs in agricultural 
soils, their impact on the physical, chemical, and biological properties of the soil, their negative effects on plants, and ultimately their adverse 
effects on the food chain. The article presents key findings from contemporary research and identifies areas where long-term studies are necessary, 
particularly on soil fertility, contamination and quality-production in crops, and their long-term risks and toxicological effects on potential human 
health. Microplastics can also absorb heavy metals and other harmful chemicals as co-contaminants, further increasing the level of pollution in 
the soil. Agricultural practices such as plastic mulching, irrigation from wastewater, and biosolids-compost are the main causes of collection and 
contamination of microplastics in agricultural soils. These microplastics pose a risk to all agricultural production and food security due to changes 
in soil physical structure, imbalances in soil microorganisms, and reduced normal plant growth and productivity.

Keywords: Microplastics,  Soil health,  Pollution, Agricultural production

tSls gkfudkjd iznw"kdksa dk e`nk esa LFkkukUrj.k dk dkj.k gS ¼glu 
,oa rjUUkqe] 2025½A ;s nwf"kr inkFkZ MPs/NPs ij vo'kksf"kr gks 
ldrs gSa] ftlls LFkyh; ikfjfLFkfrd ra=k esa mudk O;kid izlkj 
laHko gks tkrk gSA ;g fLFkfr fo'ks"k :i ls fparktud gS D;ksafd 
IykfLVd efYpax] vif'k"V ty ls flapkbZ] vkSj ck;kslkWfyM&[kkn 
tSlh Ñf"k i)fr;k¡ ds mi;ksx tSls lzksr MPs/NPs lap; ds izeq[k 
dkj.k gSa ¼glu ,oa rjUUkqe] 2025( isjst+&jsosjksu et al-] 2022½A

2- ekbØksIykfLVDl ds lzksr (Sources of Microplastics) 

Ñf"k e`nk esa ekbØksIykfLVDl dbZ dkjdksa ls izos'k djrs gSa] 
ftuesa ls dqN lh/ks Ñf"k xfrfof/k;ksa ls lacaf/kr gSa vkSj dqN ckgjh 
lzksrksa ls ¼tk/ko ,oa esn~¸Uldk&tqjkLt+sd] 2024( caly ,oa flag] 
2022½ ¼fp=k 1½A

•	 Ñf"k efYpax fQYEl (Agricultural Mulching Films): 
;g Ñf"k esa ekbØksIykfLVDl dk ,d izeq[k lzksr gS] fo'ks"k :i ls 
ikWyhFkhu ¼PE½ ls cuh fQYesa ¼isjst+&jsosjksu et al.] 2022½A bu 
fQYeksa dk mi;ksx [kjirokjksa dks nckus] e`nk dh ueh cuk, j[kus 
vkSj rkieku dks fu;af=kr djus ds fy, fd;k tkrk gSA le; ds 

fp=k 1 — Ñf"k e`nk esa ekbØksIykfLVd ds lzksr
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lkFk] vYVªk&ok;ysV ¼UV½ fofdj.k] rkieku esa mrkj&p<+ko vkSj 
;kaf=kd ruko tSls i;kZoj.kh; dkjd bu fQYeksa dks ekbØksIykfLVDl 
esa rksM+us dk dkj.k curs gSa ¼isjst+&jsosjksu et al-] 2022½A [ksr tksrus 
ij ;s VqdM+s e`nk esa fey tkrs gSa ¼caly ,oa flag] 2022½A

•	 ck;k slk WfyM&[kkn (Biosolids/Sewage Sludge): 
ck;k slk WfyM&[kkn vkS|k sfxd vkSj ?kj syw dpjs ds  
'kks/ku&mipkj ds ckn izkIr gksrh gS ftlesa flaFksfVd 
Qkbcj vkSj IykfLVd ds VqdM+s lfgr fofo/k ewy ds ek-
bØksIykfLVDl gksrs gSaA bls vDlj e`nk esa mipkjd [kkn 
ds :i esa Ñf"k {ks=kksa esa iz;ksx esa yk;k tkrk gS] ftlls  
lh/ks rkSj ij ekbØksIykfLVDl e`nk esa izos'k djrs gSa ¼caly 
,oa flag] 2022½A

•	 flapkbZ dk ikuh (Irrigation Water): vif'k"V fuLrkj.k 
LFkyksa ds fudV dh ufn;ksa] Ökhyksa vkSj tyk'k;ksa ls izkIr 
flapkbZ ds ikuh esa ekbØksIykfLVDl ds mPp Lrj ik, 
x, gSa] tks vizR;{k :i ls mUgsa Ñf"k e`nk esa LFkkukarfjr 
djrs gSa ¼caly ,oa flag] 2022½A dqN fodkl'khy ns'kksa 
esa vif'k"V ty ¼lhost½ ds ikuh dk Hkh flapkbZ ds fy, 
mi;ksx fd;k tkrk gS] ftlls ekbØksIykfLVd dk [krjk 
vR;ar c<+ tkrk gSA

•	 ok;qeaMyh; teko (Atmospheric Deposition): 
ok;qeaMyh; gok ekbØksIykfLVd d.kksa vkSj js'kksa dks ifjok-
fgr dj ldrh gS] ftlls os [ksr esa fu{ksfir gks tkrs gSa] 

ftlds dkj.k muds ewy lzksr ls nwj&njkt ds Ñf"k {ks=kksa esa 
Hkh ekbØksIykfLVd ik;k tk ldrk gS ¼glu ,oa rjUUkqe] 
2025½A

•	  [kkn vkSj vU; dkcZfud moZjd (Compost and Other 
Organic Fertilizers): ?kjsyw dpjs ls mRikfnr [kkn esa IykfLVd 
ds NksVs d.k vkSj ekbØksIykfLVd nksuksa ik, tk ldrs gSaA bl rjg] 
;g [kkn vkSj vU; dkcZfud moZjd Hkh Ñf"k esa ekbØksIykfLVd dk 
dkj.k curs gSaA

• 	 Ñf"k midj.k (Agricultural Equipment): [ksrh esa 
iz;ksx vkus okys IykfLVd&tfur mRikn] midj.k ,oa vU; e'khfujh 
ds fo?kVu ls Hkh ekbØksIykfLVDl curs gSa] tSls fd Vk;jksa] vkSj ikbiksa 
ds VqdM+s ¼glu ,oa rjUUkqe] 2025½ tks Ñf"k esa ekbØksIykfLVd dk 
dkj.k curs gSaA

•	 'kgjh /kwy (City Dust): 'kgjksa esa ifjogu okguksa ds Vk;jksa 
ds ?k"kZ.k] fur&thou 'kSyh esa iz;ksx vkus okys flaFksfVd mRiknksa ls 
mRiUUk ok;qeaMyh; /kwy esa Hkh ekbØksIykfLVDl gksrs gSa] tks e`nk esa 
tek gks tkrs gSaA

3- e`nk vkSj lw{ethoks a ij izHkko (Effect on Soil and  
Microorganism) 

ekbØksIykfLVDl Ñf"k e`nk ds ikfjfLFkfrd ra=k dks ckf/kr dj 
ldrs gSa] ftlls e`nk ds LokLF; vkSj moZjrk ij udkjkRed izHkko 
iM+rk gS ¼rkfydk 1½A

fp=k 2 — ekbØksIykfLVd dk e`nk ij izHkko
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•	 e`nk dh lajpuk es a ifjorZu (Alteration of Soil  
Structure)% ekbØksIykfLVDl d.k ènk ds ,d=khdj.k fLFkjrk 
(aggregate stability) dks de djds e`nk dh lajpuk dks 
detksj dj ldrs gSa ¼gku et al.] 2024½A v/;;uksa ls irk 
pyk gS fd ekbØksIykfLVDl d.k 0-5&1» lkanzrk ij e`nk ds 
,d=khdj.k fLFkjrk dks 20» rd de dj ldrs gSa] ftlls ikuh 
vkSj iks"kd rRoksa dks cuk, j[kus dh e`nk dh {kerk de gks 
tkrh gS ¼fp=k 2 esa ;g n'kkZ;k x;k gS fd ekbØks@uSuks&IykfLVd 
dk e`nk ij D;k&D;k izHkko iM+ ldrk gSa½A 

•	 e`nk ds Hkk Sfrd xq.kk s a ij izHkko (Effects on Soil  
Physical Properties): ekbØk sIykfLVDl d.k e`nk 
ds HkkSfrd xq.kksa dks Hkh cnyrs gSa] ftlesa e`nk lja/kzrk  
(porosity)]  LFkwy ?kuRo (bulk density) vkSj ty izfr/kkj.k {kerk  
(water retention capacity) izeq[k gSa ¼fp;k et al.] 2022½A 
v/;;uksa ls irk pyrk gS dh ekbØksIykfLVd ds dkj.k  
e`nk dh lja/kzrk esa 12» rd dh deh vkSj LFkwy ?kuRo esa 
5&10» dh o`f) ntZ dh xbZ gS] tks e`nk esa ty ds varxzZg.k 
vkSj izfr/kkj.k dks ckf/kr dj ldrk gS] ftlls ikS/kksa dh  
o`f) vkSj e`nk lw{ethoksa dh xfrfof/k ij udkjkRed izHkko 
iM+rk gSA

•	 e`nk ds dkcZfud inkFkks ± ds vi?kVu dk detksj gksuk 
(Weakening of Soil Organic Matter Decomposi-
tion): ekbØksIykfLVDl e`nk ds dkcZfud inkFkZ (SOM) ls  
ca/k ldrs gSa] ftlls e`nk ds dkcZfud inkFkZ vi?kVdksa ds fy, 
de lqyHk gks tkrk gS] ftlls dkcZfud inkFkks± ds VwVus dh xfr 
/kheh gks tkrh gS ¼fyu et al.] 2025½A blls iks"kd rRoksa dk 
pØ.k vkSj e`nk dh moZjrk izHkkfor gksrh gSA

•	 lw{etho leqnk;ksa dk O;o/kku (Disruption of Microbial 
Communities): ekbØksIykfLVDl dk lcls tfVy vkSj 
egRoiw.kZ tSo jklk;fud izHkkoksa esa ls ,d e`nk ds lw{etho 
leqnk;ksa ij mudk izHkko gS] tks iks"kd rRoksa ds pØ.k] dkcZfud 
inkFkks± ds vi?kVu vkSj e`nk ds LokLF; ds fy, egRoiw.kZ gksrs 
gSaA v/;;uksa ls irk pyk gS fd ekbØksIykfLVDl d.k 0-1&1» 
dh lkanzrk ij lw{ethoksa ds tSoHkkj ¼ck;ksekl½ dks 15» rd 
de dj ldrs gSa ¼'kh et al.] 2023½A ;g e`nk dh dkcZfud 
inkFkks± dks fo?kfVr djus vkSj ikS/kksa ds fy, vko';d iks"kd 
rRoksa dks iqu%pØ.k ¼Recycle½ djus dh {kerk dks de djrk 
gS ¼fp=k 2½A

•	 lw{etho fofo/krk esa fxjkoV (Decline in Microbial  
Diversity): ekbØksIykfLVDl d.k u dsoy lw{ethoksa ds 

ck;ksekl dks de djrs gSa] cfYd e`nk esa lw{etho fofo/krk 
dks Hkh izHkkfor djrs gSa] tSls ukbVªkstu fLFkjhdj.k tSlh izeq[k 
izfØ;kvksa esa 'kkfey ykHkdkjh thok.kq ¼'kh et al.] 2023½A

•	 tSo&jklk;fud pØks a es a gLr{ksi (Interference with  
Biogeochemical Cycles): ekbØksIykfLVDl d.k ukbVªkstu 
vkSj QkLQksjl tSls vko';d iks"kd rRoksa dks lks[k dj iks"kd 
rRoksa ds pØ.k esa gLr{ksi djrs gSa] ftlls ikS/kksa ds fy, mudh  
miyC/krk 15&25» rd de gks tkrh gS ¼tk/ko ,oa esn~̧ Uldk& 
tqjkLt+sd] 2024½A

•	 nwf"kr inkFkks± dk ifjogu (Transport of Contaminants): 
ekbØksIykfLVDl Hkkjh /kkrqvksa vkSj dhVuk'kdksa tSls iznw"kdksa ds 
okgd ds :i esa dk;Z djrs gSa] ftlls e`nk esa mudh xfr'khyrk 
c<+ tkrh gS ,oa ikS/kksa esa mudk lanw"k.k Hkh c<+ tkrk gS  
¼fdfuxksikSykS et al.] 2022½A

4- ikS/kksa ij izHkko (Impact on Plants) 

	 i;kZoj.k esa ekbØksIykfLVDl dh O;kid mifLFkfr ikS/kksa ds 
LokLF;] o`f) vkSj [kk| lqj{kk ds fy, ,d egRoiw.kZ [krjk iSnk 
djrh gSA bu d.kksa dh Ñf"k e`nk esa mifLFkfr] ikS/kksa dh o`f)] 
fodkl vkSj ikni 'kkjhfjd fØ;k ds fy, vko';d egRoiw.kZ 
izfØ;kvksa dks ckf/kr djrs gSa ¼rkfydk 2½A fp=k 3 esa n'kkZ;k 
x;k gS dh ekbØks@uSuks&IykfLVd dk ikS/kksa ij D;k izHkko iM+ 
ldrk gSA

•	 cht vadqj.k esa deh% ekbØksIykfLVDl cht ds ckgjh vkoj.k 
ds fNnzksa dks can dj nsrs gSa] ftlls ikuh dk vo'kks"k.k vkSj 
mlds cht ds van:uh fgLlksa rd igq¡pus dh izfØ;k ckf/kr 
gksrh gS] ifj.kkeLo:i cht vadqj.k nj de gks tkrh gS ¼ft;k 
et al-] 2023½A

•	 tM+ksa ds dk;Z esa ck/kk% ekbØksIykfLVDl d.k ikni tM+ksa dh 
iz.kkfy;ksa dks izHkkfor djrs gSa] ftlls tM+ksa ds ck;ksekl esa 
deh vkrh gS vkSj mudh ewy&lajpuk fcxM+ tkrh gSA v/;;uksa 
ls irk pyk gS fd ekbØksIykfLVd ls nwf"kr e`nk esa tM+ksa ds 
ck;ksekl esa 20» rd dh deh gks ldrh gS] ftlls ikS/kksa 
dh ikuh vkSj iks"kd rRoksa dks lks[kus dh {kerk lh/ks rkSj ij 
izHkkfor gksrh gS ¼glu ,oa rjUUkqe] 2025½A

•	 izdk'k la'ys"k.k dh n{krk es a deh% ekbØk sIykfLVDl  
ikS/kksa dh ifÙk;ksa esa DyksjksfQy dh ek=k dks de djds izdk'k 
la'ys"k.k dh izfØ;k dks Hkh /khek dj nsrs gSaA DyksjksfQy] tks ÅtkZ 
fuekZ.k ds fy, egRoiw.kZ gS] dh ek=kk ekbØksIykfLVDl ls lanwf"kr 
ikS/kksa esa 15» rd de gks ldrh gS ¼glu ,oa rjUUkqe] 2025½A
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•	 ikni 'kkjhfjd&fØ;k ruko vkSj vkWDlhMsfVo {kfr%  
ekbØksIykfLVDl ds laidZ esa vkus ij ikS/kksa esa vkWDlhMsfVo 
ruko mRiUUk gksrk gSA bldk ladsr eSyksuMk;fYMgkbM 
¼MDA½ tSls ruko ekdZjksa ¼ladsrdksa½ esa 25» rd dh 
o`f) ls feyrk gS tks izfrfØ;k'khy vkWDlhtu iztkfr;ksa 

¼ROS½ ds fujkdj.k dh vkWDlhdj.kjks/kh izfrfØ;kvksa esa 
lgk;d gksrh gSA

•	 iks"kd rRoksa vkSj ikuh ds vo'kks"k.k esa deh% ekbØksIykfLVDl 
ikni tM+ksa dh iz.kkfy;ksa esa HkkSfrd ck/kk mRiUUk djrs gSa]  
ftlls ikS/kks a dh ikuh vkSj vko';d iks"kd rRoksa dks  

ekbØksIykfLVd dk izdkj	 vkdkj	 feV~Vh ij izHkko	 lanHkZ

ikWyh,LVj ekbØksQkbcj	 30 ekbØksehVj 	 feV~Vh ds leqPp; ds vkdkj dks de djds feV~Vh ij 	 ysgeu et al.]
		  udkjkRed izHkko 	  2020

ikWyhLVhjhu vkSj 	 0-1&1 ekbØksehVj  vkSj	 e`nk pH] e`nk ,atkbe xfrfof/k ¼feV~Vh ;wjht+] izksVht+]	 Mk¡x et al-] 2021
ikyhVsVªk¶yqvksjksbZFkhyhu  	 10&100 ekbØksehVj 	 fMgkbMªkstust+] ,flM QkWLQsVst+ vkSj isjksDlhMst+½ esa deh] 
		  e`nk dkcZfud inkFkZ ¼29-6»½] miyC/k ukbVªkstu ¼30-6%½] 
		  miyC/k QkLQksjl ¼20-4»½ vkSj iks"kd rRoksa dh deh 	

ikWyh,fØfyd Qkbcj] 	 15&20 ekbØksehVj(	 Fkksd ?kuRo] ty /kkj.k {kerk tSls feV~Vh ds tSo&HkkSfrd	 Ms lkSt+k ekpkMks
ikWyhekbM chM~l] 	  5000 ekbØksehVj yackbZ 	  ekinaMksa esa ifjorZu] ty&fLFkj feV~Vh ds leqPp; vkSj  	 et al-] 2018
ikWyh,LVj Qkbcj] vkSj 	 vkSj 8 ekbØksehVj O;kl(	  de lw{etho xfrfof/k;ka
ikWyhbZFkhyhu VqdM+s	  3756 ekbØksehVj yackbZ] 
	 18 ekbØksehVj O;kl( 
	 643 ekbØksehVj	   	   

IykfLVd eYp fQYe	 NA	 e`nk pH esa o`f)] dkcZfud inkFkZ vkSj ueh lkexzh esa 	 Mk¡x et al-] 2021
 		  deh

ikWyhbZFkhyhu]	 5 feeh yackbZ vkSj	 feV~Vh ds leqPp; dks de djds vkSj lw{etho xfrfof/k	 ykst+kuks ,oa
ikWyhfouk;yDyksjkbM vkSj 	  ~30 ekbØksehVj O;kl	 dks de djds feV~Vh dh fLFkjrk dks udkjkRed :i ls	 fjfYyx+] 2020
ikWyhdkcksZusV ds VqdM+s vkSj 		  izHkkfor djrs gSa 
Qkbcj		    	  

gkbZMsaflVhikWyhbZFkhyhu] 	 0-48&316 ekbØksehVj] 	 feV~Vh ds leqPp; dh fLFkjrk vkSj e`nk pH esa ifjorZu	 cwV~l et al-] 
ck;ksfMxzsMscy ikWyhySfDVd 	 0-6&363 ekbØksehVj		  2019
,flM] ekbØksQkbcj		   	

ikWyh,LVj Qkbcj	 8 feeh O;kl	 ty&?kqyu'khy leqPp; ds vuqikr dks cnydj xSl 	 fjfYyx+ et al.]
		  mRltZu dks izHkkfor djrk gS vkSj feV~Vh dh lajpuk 	 2021
		  dks cnyrk gS 	  

ikWyhfouk;yDyksjkbM fQYe	 20 feeh × 20 feeh	 lw{etho fofo/krk] e`nk lw{etho dkcZu] ukbVªkstu] 	 okax et al.]
		  ,atkbe xfrfof/k esa deh] vkSj FkSysV ,flM ,LVj 	 2016
		  ¼PAEs½ esa o`f)] tks e`nk lw{etho leqnk; ds fy, 
		  dkflZukstsfud vkSj E;wVktsfud gS 	  

ikWyhbZFkhyhu	 100 ekbØksehVj	 feV~Vh ds iks"kd rRoksa ds larqyu ¼dqy ukbVªkstu] dqy 	 ;w et al.] 2020
		  QkLQksjl½ vkSj HkkSfrd jklk;fud xq.kksa dks cnydj 
		  cká dksf'kdh; ,atkbe xfrfof/k dks de fd;k	

yksMsaflVhikWyhbZFkhyhu] 	 25-3 ekbØksehVj]	 ou e`nk dh lw{etho leqnk; lajpuk dks cnyk] thok.kq	 ux+ et al-] 2021
ikWyhbZFkhyhuVjFkSysV	 vkSlr O;kl 56-3 	 leqnk; dh le`f) dks de fd;k] e`nk 'olu nj esa o`f) 
	 ekbØksehVj 	

rkfydk 1 — feV~Vh vkSj lw{ethoksa ij ekbØksIykfLVDl ds izHkko
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vo'kksf"kr djus dh {kerk ?kV tkrh gS ¼tk/ko ,oa 
esn~¸Uldk&tqjkLt+sd] 2024½A

•	 nwf"kr inkFkks± dk vo'kks"k.k vkSj [kk| lqj{kk leL;k% uSuks&Lrj 
ds IykfLVDl d.k ikS/kksa dh tM+ksa }kjk vo'kksf"kr gks ldrs 
gSa vkSj ikS/ks ds Åijh fgLlksa rd igq¡p ldrs gSa] ftlls [kk| 
lqj{kk laca/kh fpark,¡ c<+ tkrh gSaA [kk| ikS/kksa ds fgLlksa esa bu 
IykfLVDl d.kksa dh mifLFkfr ls [kk| J`a[kyk lanwf"kr gksrh gSa 
,oa ekuo&LokLF; ij izfrdwy izHkko Mkyrh gSA

5- 	 e`nk esa ekbØksIykfLVDl dk HkforO;rk (Fate of Microplas-
tics in Soil) 

	 e`nk vkSj vkl&ikl ds okrkoj.k esa ekbØksIykfLVDl ¼MPs½ 
dk forj.k vkSj lapyu tfVy ijLij&fØ;kvksa vkSj ifjogu 
ra=kksa dks 'kkfey djrk gS tks muds i;kZoj.k esa muds Hkfo"; 
dks fu/kkZfjr djrs gSa ¼gqvkax et al.] 2023½A

•	 Å/okZ/kj vkSj {kSfrt izoklu (Vertical and Horizontal 
Migration): tc ekbØksIykfLVd ¼MPs½ Ñf"k e`nk esa igq¡prs 
gSa] rks os gok vkSj ikuh ds dVko tSls izkÑfrd dkj.kksa ls] 
vkSj balkuksa] ikS/kksa rFkk e`nk esa jgus okys thoksa dh xfrfof/k;ksa 
ds dkj.k Åij&uhps ,oa vxy&cxy QSy ldrs gSaA ;g 
QSyko ekbØksIykfLVd d.kksa ds vkdkj] izdkj vkSj ?kuRo ij 
fuHkZj djrk gS vkSj lkFk gh e`nk ds vius xq.kksa ij Hkh fuHkZj  
djrk gSA

•	 lw{ethoksa ds lkFk ijLij fØ;k (Interaction with Soil 
Organisms): e`nk esa jgus okys tho] tSls dsapqvk vkSj vU; 
NksVs tho] ekbØksIykfLVDl dks muds laidZ esa vkus ij fuxy 

ysrs gSaA e`nk ds lw{etho ekbØksIykfLVDl dks cM+s ls NksVs VqdM+ksa 
esa ,oa uSuksIykfLVDl esa ifjofrZr dj nsrs gSa] ftlls mudh lrg 
dk {ks=kQy c<+ tkrk gS vkSj os vU; iznw"kdksa dks vklkuh ls 
vius esa lks[k ysrs gSaA

•	 {kj.k vkSj fo?kVu (Weathering and Degradation): ek-
bØksIykfLVDl ekSleh; dkjdksa vkSj e`nk ds lw{ethoksa ds dkj.k 
uSuksIykfLVDl ds NksVs d.kksa esa cny tkrs gSaA ;s cgqr NksVs d.k 
e`nk dh xq.koÙkk ,oa i;kZoj.k ds fy, vkSj Hkh gkfudkjd gks 
ldrs gSa] D;ksafd ;s vklkuh ls ,d txg ls nwljh txg tk 
ldrs gSa vkSj thoksa rFkk ikniksa }kjk vo'kksf"kr gks ldrs gSa A

bl izdkj IykfLVd ls izk;% tfur ekbØksIykfLVd e`nk rFkk 
ikS/ks dks dbZ rjg ls izHkkfor djrs gSa tks dh vkxs py dh [kkn 
J`a[kyk ij xaHkhj nq"ifj.kke Mky ldrs gSa A 

fu"d"kZ 

Ñf"k esa c<+rs ekbØksIykfLVd iznw"k.k dh fLFkfr fparktud 
gSA fofHkUUk lzksr] e`nk esa lkanzrk] vkSj e`nk LokLF;] Qly mRiknu 
rFkk [kk| lqj{kk leL;k ij ekbØksIykfLVDl ds xaHkhj izHkkoksa dk 
v/;;u vfr vko';d gSA ekbØksIykfLVDl e`nk dh lajpuk dks 
ckf/kr djrs gSa] lw{etho leqnk;ksa dks izHkkfor djrs gSa] vkSj e`nk 
iks"kd rRoksa dh xfr'khyrk dks izHkkfor djrs gSaA lkFk gh] nwf"kr 
inkFkks± dks vo'kksf"kr vkSj LFkkukarfjr djus dh budh {kerk [kk| 
lqj{kk vkSj ekuo LokLF; ds fy, vfrfjä tksf[ke iSnk djrh gSA 
Ñf"k ikfjfLFkfrdh ra=k ij ekbØksIykfLVDl ds nh?kZdkfyd izHkko 
vHkh Hkh iwjh rjg ls leÖks ugha x, gSa] tks e`nk vkSj ikS/kksa ds lkFk 

fp=k 3 — ekbØks@uSuks&IykfLVd dk ikS/kksa ij izHkko
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rkfydk 2 — LFkyh; ikS/kksa ij ekbØksIykfLVDl ds nq"izHkko 

IykfLVd dk izdkj	 ikS/ks dh iztkfr dk uke	 IykfLVd dk vkdkj	 ikS/kksa ij izHkko	 lanHkZ

gjs ¶yksjkslsaV IykfLVd d.k	 ysfifM;e lSVkbZoe	 50] 500 vkSj 4800	 cht vadqj.k nj de gqbZ vkSj	 cksLdj et al.]
	 ¼Lepidium sativum½	  uSuksehVj	 tM+ ds js'kksa esa ekbØksIykfLVd d.kksa 	  2019

			   ds tek gksus ds dkj.k tM+ dh o`f) 

			   de gqbZ] cht ds fNnzksa dks vo#)  

			   dj fn;k 

ikWyhLVhjhu vkSj 	 vksfjt+k lSVkbok	 10&100 ekbØksehVj	 iks"kd rRoksa dh miyC/krk esa deh]	 Mk¡x et al-] 
ikyhVsVªk¶yqvksjksbZFkhyhu 	 ¼Oryza sativa½	 vkSj 0-1&1 	 tM+ksa dh o`f) vkSj izdk'k la'ys"k.k	 2021

		  ekbØksehVj	 xfrfof/k dks izHkkfor djds ikS/ks 

			   dk ruko c<+k;k] fyfiM isjksDlhMs'ku] 

			   vkWDlhMsfVo cLVZ vkSj vklsZfud dh 

			   mifLFkfr esa izdk'k la'ys"k.k nj esa o`f)  

ikWyhizksik;yhu] gkbZ&	 ykbdksiflZdkWu ,LdqysaVe	 2-4&2-6 feeh vkSj	 Qy mRiknu esa nsjh vkSj iks"kd rRoksa		  gsukZUnst+&

MsaflVhikWyhbZFkhyhu] 	 ¼Lycopersicon 	 2 feeh ¼PET½	 dh miyC/krk esa deh] ftlls ck;ksekl		  ,jsukl

yks&MsaflVhikWyhbZFkhyhu vkSj 	  esculentum½		  de gqvk	 	 et al.] 		
ikWyhbZFkhyhuVjFkSysV					     2021

ikWyhfouk;yDyksjkbM	  ysfifM;e lSVkbZoe	  NA	 vkWDlhMsfVo ruko vkSj foyafcr vadqj.k   		  fiXukÙksYyh 

	 ¼Lepidium sativum½		  nj  gqbZ vkWDlhMsfVo ruko vkSj foyafcr 		  et al.]
			   vadqj.k nj gqbZ 	    	 2020

ikWyhLVhjhu ekbØkschM~l 	 ySDVqdk lSVkbZok	 0-2 vkSj 1-0	 tM+ dSi ls ekbØkschM~l dk vo'kks"k.k		  yh et al.]
	 ¼Lactuca sativa½] jkslk 	 ekbØksehVj	 vkSj ifÙk;ksa esa LFkkukarj.k] ifÙk;ksa ds 		  2019

	 ¼Rosa½	  	 DyksjksfQy esa deh 	  

ikWyhbZFkhyhu vkSj 	 ft+;k esl	 100&154 ekbØksehVj	 eDdk ck;ksekl vkSj ifÙk;ksa ds		  okax et al.]
ikWyhySfDVd ,flM	 ¼Zea mays½		  DyksjksfQy esa deh	  	 2020

ikWyhbZFkhyhu	 ySDVqdk lSVkbZok	 &23 ekbØksehVj	 tM+ksa vkSj ifÙk;ksa dh dksf'kdk fHkfÙk dks		  xkvks

	 oSjkbVh jkeksl gksVZ 		  {kfrxzLr djds] tM+ dh o`f)] ifÙk;ksa 		  et al.] 	
	 ¼Lactuca sativa½  		  dh la[;k] Vguh@dksiy ck;ksekl] 		  2019

	 ¼var. ramose Hort½		  ikS/ks dh ÅapkbZ] izdk'k la'ys"k.k nj] 

			   #fcLdks ,atkbe xfrfof/k dks ckf/kr 

			   fd;k vkSj ikS/ks dh ,aVhvkWDlhMsaV j{kk 

			   iz.kkyh izHkkfor gqbZ 	  

ikWyhLVhjhu	 fofl;k QSck 	 5 feeh] 100	 ,atkbe xfrfof/k de gqbZ vkSj		  ftvkax

	 ¼Vicia faba½	  uSuksehVj	 vkWDlhMsfVo {kfr vkSj thuksVkWfDld 		  et al.]
			   izHkko esa o`f) gqbZ] dksf'kdk fHkfÙk ds 		  2019

			   fNnzksa dks vo#) djds ikuh vkSj iks"kd 

			   rRoksa dk lapkj.k de fd;k	   

ikWyh,ekbM] fQukWy 	 ,fy;e fQLVqyksle	 15&20 ekbØksehVj	 ikS/ks ds ck;ksekl vkSj tM+ ds xq.kksa esa 		  de Souza

QkWesZfYMgkbM] 	 ¼Allium fistulosum½		  ifjorZu dk dkj.k cuk 		  Machado

gkbZ&MsaflVhikWyhbZFkhyhu] 					     et al.]
ikWyhizksik;yhu					     2018

¼Øe'k% ---½
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budh ijLij&fØ;kvksa vkSj buds O;kid ikfjfLFkfrd izHkkoksa dks 
leÖkus ds fy, vkSj vf/kd v/;;uksa dh vko';drk ij cy nsrs gSaA

bl tfVy leL;k ds lek/kku ds fy, oSKkfud vuqla/kku] 
uhfr fuekZ.k vkSj fVdkÅ Ñf"k i)fr;ksa dks ,d lkFk ykus okys 
cgqvk;keh n`f"Vdks.k dh vko';drk gSA izeq[k j.kuhfr;ksa esa Ñf"k 
esa IykfLVd ds mi;ksx dks de djuk] jhlkbfDyax vkSj vif'k"V 
izca/ku iz.kkfy;ksa esa lq/kkj djuk] vkSj ck;ksfMxzsMscy lkefxz;ksa 
,oa  mRiknksa dks c<+kok nsuk 'kkfey gksuk pkfg,A ekbØksIykfLVd 
iznw"k.k dks blds lzksr ij de djus ds fy, dM+s fu;e cukuk vkSj 
varjkZ"Vªh; lg;ksx c<+kuk egRoiw.kZ gksxkA blds vykok] Ñf"k e`nk 
ls ekbØksIykfLVd dh fuxjkuh] jksdFkke vkSj fujkdj.k ds fy, 
izkS|ksfxfd;ksa dks mUUkr djuk ekuo vkSj i;kZoj.kh; LokLF; nksuksa 
dh lqj{kk ds fy, vko';d gksxkA
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