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Prof. H. S. Srivastava Foundation for Science & Society, Lucknow

                 PHSS Foundation Awardees for Year 2020-21
A meeting of the selection Committee to decide the Awardees of PHSS 
Foundation Awards (2020-21) was held on 21st November, 2021 at CSIR- 
National Botanical  Research Institute, Rana Pratap Marg, Lucknow-
226001 both in online and physical mode. The following nominees were 
unanimously selected for different PHSS Awards for  Year 2020-21. 

Name of the Award  Name of the Awardees  

PHSS Foundation Life Time 
Achievement Award  

 

Professor Sudhir Kumar Sopory ,  
Former Vice Chancellor, JNU, New 
Delhi 

PHSS Foundation Award for 
Social Contribution 
 

Dr. Gangula V. Ramanjaneyulu,   Exe. 
Director, Centre for Sustainable 
Agriculture, Hyderabad 

PHSS Foundation Award For 
Science Communication

 
 

Dr. Manoj Kumar Patairiya,
  

Former Adviser/Scientist G, SERC, DST, 
New Delhi

 

& 
 

Mr. Birat Raja
  

Padhan,  Distt. 
Consultant, Odisha

 
 

PHSS Foundation Woman 
Leadership Award

 
 

Dr. Paramjit Khurana, Professor
  

University of Delhi, Delhi
 

&
 

Dr. Renu Tripathi,
  

Chief Scientist, 
CSIR-CDRI, Lucknow

 
 

PHSS Foundation Young 
Scientist Award 

 

(a) Physical Sciences and 
Engineering

 

Dr. Satyanarayan Patel,

  

Assistant 
Professor, IIT, Indore

 

PHSS Foundation Young 
Scientist Award

 
 

(b) Life Sciences, 
Environmental Sciences and 
Agricultural Sciences

 

Dr. CD Mohan,

 

Assistant Professor 
Department of Studies in Molecular 
Biology, University of Mysore, 

 

Manasagangotri Mysore
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lEikndh;

gekjs jktuhfrd ny] O;kikjh vkSj 
ukxfjd lekt y‚dMkmu vkSj dksfoM 
ls cpus ds fy, r; çkoèkkuksa ij 
l[rh ds eqíksa ij cVsa gq, utj vk, 
rFkk egkekjh ds ladV dk jktuSfrd 
ykHk ysus ds fy, oLrqfLFkfr;ksa dks rksM+ 
ejksM+ dj vius LokFkks± ds fglkc ls 
c;ku nsrs jgsA 
2½- 'kklu ç'kklu rFkk turk dh 
dk;Zç.kkyh esa oSKkfud psruk rFkk 
is'ksoj dk;Z ç.kkyh dk furkar vHkko 
jgk rFkk ,slk yxk fd rnFkZ dk;Z 
i)fr;k¡ gekjs thou –f"V dk fgLlk 
cuh gqbZ gSaA blfy, dksjksuk dh nwljh 
ygj dh vkikèkkih ds fy, ljdkjksa 
dh çcaèku ç.kkyh ds lkFk&lkFk foi{k 
vkSj ukxfjd lekt] vFkZ'kkL=h; 
–f"Vdks.k rFkk jktuSfrd vnwjnÆ'krk 
dks Hkh dB?kjs esa [kM+k djuk gksxkA 
cM+h vkcknh vkSj vkfFkZd vHkkoksa ds 
ckotwn Hkkjr esa dksjksuk dk viknk 
izcU/ku csgrj ekuk tkuk pkfg,A ftu 
vU; ns'kksa vkSj çns'kksa esa 'kkldh; 
vkSj ukxfjd çcaèku csgrj jgk] ogka 
egkekjh dk vlj Hkh de gqvk A gesa 
viuh O;fäxr] lkekftd vkSj 
laLFkkxr fopkj ç.kkyh vkSj dk;Z 
ç.kkyh esa oSKkfud n`f"Vdks.k jk"Vªh; 
uSfrdrk ,oa is'ksoj izcU/ku dks c<+kuk 
gksxk rHkh ge ,d lE;d vkSj 
rdZlaxr jk"Vªh; laL—fr rFkk ,d 
vkèkqfud] vkRefuHkZj] [kq'kgky vkSj 
èkkj.kh; jk"Vª fodflr dj ik,¡xsaA
 nwljh dksjksuk ygj esa y‚dMkmu 
esa gqbZ nsjh dh fu.kZ;kRed pwd us 
yxHkx nks eghuksa rd vLirkyksa] 
xfy;ksa] 'e'kkuksa vkSj dfczLrkuksa esa 
vçR;kf'kr vkSj vHkwriwoZ gkgkdkj 
epk fn;k] bl egkekjh dh fiNyh 

vHkko c<+ jgk gSA gekjh ekuoh; 
Çprk,a vkSj lg;ksx dh Hkkouk,a cM+s 
iSekus ij ejrh tk jgh gSaA geus 
vius vkReh;k s a]djhfc;k s a vk Sj 
t:jreanksa ls muds ladV ds {k.kksa esa 
nwjh cuk yh vkSj mUgsa muds gky ij 
NksM+ fn;kA gkyk¡fd lg;ksx djus okys 
gkFk Hkh lfØ; jgs] ij mrus ugha 
ftrus gksus pkfg, Fks A D;k ;g lc 
ek= Mj] Hkze vkSj LokFkZ ds pyrs gks 
jgk gS] ;k bldk eq[; dkj.k gekjh 
laL—fr esa O;fäokn] LokFkZ vkSj 
vekuoh;rk dk c<+rk çHkko gS \ D;k 
gekjs O;fäRo esa] gekjh laLFkkvksa esa] 
gekjs lekt esa rFkk gekjh O;oLFkkvksa 
ds oSpkfjd foe'kZ esa LokFkZijrk] 
voSKkfudrk] vLi"Vrk] vkikèkkih 
rFkk xSj is'ksojiu c<+ jgs gSa \ bl 
ij xaHkhjrk ls fcuk fdlh oSpkfjd] 
lkaL—frd rFkk jktuSfrd i{kèkjrk ds 
fopkj fd;k tk; rks gesa Çpfrr gksuk 
iM+sxkA fiNys dksjksuk mQku ds igys dk 
ykd Mkmu dksjksuk ds igys ygj esa 
blds çlkj dks jksdus esa vR;ar 
çHkkoh jgk Fkk] rc Hkh Hkkjr lfgr 
vusd ns'kksa dh ljdkjsa vkÆFkd 
xfrfofèk;ksa ds ncko esa nwljh ygj esa 
ykd M‚mu dks yacs le; rd Vkyrh 
jgÈA gk¡ykafd ykdMkmu vkf[kj yxkuk 
gh iM+k vkSj rc dksjksuk ds vkdM+s ?kVus 
'kq: gq,A nwljh ygj dh vkikèkkih 
dqN rF;ksa dh vksj bafxr djrh gS] 
ftu ij gesa fopkj djuk pkfg,A
1½- geus vius iqjkus vuqHkoksa dks 
fo'ysf"kr ugÈ fd;k vkSj le> ugÈ  
lds ]fd egkekjh dh igyh ygj esa 
Hkkjr ds dksfoM çcaèku dh lQyrk esa 
y‚dMkmu ,d egRoiw.kZ dqath FkhA 
tcfd  fiNyh ckj vkSj bl ckj Hkh 

,d nkSj ,slk Hkh vk;k fd dksjksuk dh 
ckj&ckj mB jgh ygjksa us Hkkjr lfgr 
vusd ns'kksa dh fo'kky vkcknh dks 
lnes vkSj ykpkjh ls >d>ksj dj 
j[k fn;kA dksjksuk ls cpus ds fy, 
yacs le; ls çrhf{kr Vhdk vk x;k 
gSA Vhds dk lgh vlj vkadus esa vHkh 
le; yxsxk] gkyk¡fd fo'ks"kK vHkh 
Vhds dks gh dksjksuk ls yM+us dk çeq[k 
gfFk;kj eku jgs gSaA Hkkjr tSls ns'k esa 
Vhds dh dher nsdj xjhc vkSj de 
tkx:d yksxksa dk Vhdkdj.k djkuk 
dfBu gSA ,sls esa Hkkjr ljdkj us 
lcdks fu%'kqYd Vhdk miyCèk djkus dk 
Q+Slyk fy;k gS] mldk Lokxr gksuk 
pkfg,A ,sls dne vU; ns'kksa ls Hkh 
visf{kr gSaA egkekjh jk"Vªh; çcaèku dk 
fo"k; gS] blfy, blds çcaèku ds fy, 
vke yksxksa ij vfèkd Hkkj Mkyuk 
O;kogkfjd ugÈ gSA vc nqfu;k Hkj esa 
dksjksuk ok;jl ds vusdksa vkØked 
E;wVsaV cu x, gSa] tks fiNys fnuksa ds 
[kqys foÜo esa ;kf=;ksa ds lkFk&lkFk ,d 
ns'k ls nwljs ns'k vkSj ,d txg ls 
nwljh txg vkrs tkrs jgs vkSj 
chekjh dks QSykrs jgsA vusd LFkkuh; 
dkj.kksa ls Hkh yksx pkgs vupkgs jksx 
xzLr yksxksa ds laidZ esa vk x,] tSls 
pqukoksa] èkkÆed tqVkuksa] lkaL—frd 
R;ksgkjksa] fookg lekjksgksa vkSj 
lkoZtfud jSfy;ksa esa cM+s iSekus ij 
yksaxksa ds ikl&ikl vkus ls blds 
Rofjr QSyko dh vfèkd laHkkouk,a 
cuh] tks bl egkekjh dh nwljh ygj 
ds mNky vkSj ekSrksa esa cgqr cM+k dkj.k 
cuÈ A 
 dksjksuk dky esa ;g vfèkd 
ifjyf{kr gqvk gS] fd gekjs lekt 
vkSj gekjs fj'rksa esa çse vkSj R;kx dk 
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jgsxh] tks mlds iwjs tSfod & vtSfod 
ra= dk iwjd ugÈ cusxkA og iwjs 
çk—frd tky dh tuuh gS vkSj fdlh 
,d ;k dqN tho lewgksa ds u"V gks tkus 
ij Hkh viuh ;k=k dks ckfèkr ugÈ gksus 
nsxhA orZeku dh tyok;q ifjorZu dh 
ladViw.kZ fLFkfr;k¡ vkSj dksjksuk 
egkekjh tSlh Hk;kog fLFkfr;k¡ gesa 
ckj ckj vkxkg dj jgh gSa] fd ge 
ugÈ ekusa rks i`Foh dk fo'kky vkSj 
'kfä'kkyh ra= euq"; dks Hkh viuh 
ifjfLFkfrdh ls fdlh u fdlh rjg 
ckgj dj nsxkA euq"; }kjk fuÆer ;g 
ekuo;qx ftls dy;qx Hkh dgk x;k 
gS] oSKkfud –f"Vdks.k ds lE;d] 
lkFkZd vkSj O;kid QSyko ds u gksus ds 
dkj.k yxkrkj lkewfgd ladV dh 
vksj c<+ jgk gS vkSj ge lpsr ugÈ gSaA

lewgxr ykHk ds fy, bLrseky fd;k 
gSA dksbZ Hkh Kku lÙkk rU= vkSj 
vFkZrU= ls fujis{k ugh gksrkA O;oLFkk 
ij ftudk fu;a=.k gksrk gS] os Kku ds 
gj Lo:i dks fu;af=r djrs gSaA turk 
dks Kku foKku dk leqfpr YkkHk rHkh 
feysxk] tc og viuh nh?kZdkfyd 
fodkl vko';drkvksa vkSj /kkj.kh; 
lq[k ds vo;oksa dks Bhd rjg ls 
igpku ik;sxh vkSj mls vius fgr esa 
lapkfyr dj ik;sxhA Kku foKku dk 
n'kZu vkSj mlds dk;Z iz.kkyh dh lgh 
le> turk vkSj mlds oafpr lewgksa 
ds /kkj.kh; rFkk izd`fr laxr fodkl 
ds okgd gks ldrs gSaA foKku dks ,d 
n'kZu vkSj ,d dk;Z fof/k ds :i esa 
yksxksa ds chp ys tkus dk dke yEcs 
le; ls NwVk gqvk gSA dksjksuk tSlh 
vkink,a gesa izsfjr /kkj.kh; nqfu;k ds 
fodkl esa viuk ;ksxnkun nsaA i`Foh 
vkSj ç—fr us dbZ ckj ;g vglkl 
djk fn;k gS] fd og mls <ksrh ugÈ 

ygj esa dqN ,slk gh gks gYyk çoklh 
etnwjksa ds iyk;u vkSj iSny ;k=k ds 
nkSjku Hkh epk FkkA blls gekjs 
xzkeh.k vFkZrU= dh cngkyh ml nkSj 
esa mYys[kuh; :i ls mtkxj gqbZ A 
 ekuoh; lH;rk i`Foh ij ,d u, 
ekuo;qx esa vk x;h gS] tgk¡ og 
viuh tuuh i`Foh vkSj mldh ç—fr 
ls lhèks eqBHksM+ dj jgh gSA foKku ls 
mith rduhdksa] vkStkjksa vkSj vR;ar 
fouk'kd gfFk;kjksa ls ySl gksdj euq"; 
dh lÙkk ij dkfct lrk/kkjh lewgksa 
ds lewg us ,slk eku fy;k gS] fd os 
i`Foh vkSj ç—fr dh mu lHkh vfèkd 
rkdroj gSaA ij ,slk gS] ugha 
njvly foKku dks geus vf/kdrj 
rduhdksa] ;a=ks vkSj vius miHkksx ds 
lekuksa ds :i esa gh ns[kk vkSj tkuk 
gSA ,slk blfy, gqvk gS] fd foKku 
dks Hkh lÙkkrU= vkSj vFkZrU= us 
yksdrU= ij dkfct gksdj viuh 
idM+ etcwr djus vkSj O;fDrxr rfkk 
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possessing material  oriented 
developmental pathway with wealth 
dominated economic ecosystem. It 
lacks scientific approaches for a 
sustainable developmental pathway 
which could have been more 
beneficial and long lasting with a 
wholistic perspective of social, 
economic and environmental 
sustainability approaches. The 
technology can be very useful if 
used for benefit of larger interest of 
people in place of individual 
luxuries. 

The people in general believe 
that science is the source for the 
products and services for our 
comfort and the useful items we are 
getting around us is due to use of 
science and its technological 
capab i l i t i e s  u t i l i s ed  by  the 
commercial setups and Industries. 
Only a small number of people 
understand that the role of science  
can be instrumental if adopted in 
social behaviour , cultural activities 
and addressing of the societal 
problems. We need to understand 
and spread the history, principles 
and methods and all the possible 
outcomes of science to develop a 
modern scientific outlook to 
manage our problems in a more 
systematic, pragmatic and rational 
way.

Let us understand that the 
Science is indeed evolving the 
universal principles to know the 
knowledge which can be most 
nearby the truth of an unknown. It is 
a procedure to explore the unknown 
, less known or even known 
happenings around us with a 
systematic set of investigations and 
queries and trying to understand the 

which have responded to the crisis 
differently after a year of its 
existence. 

Our behaviour to the infected 
people and their families and the 
economic sufferers of poverty and 
income loss have risen many 
unavoidable burning questions. Did 
w e  f a i l  i n  d e v e l o p i n g  a 
h u m a n i t a r i a n  m i n d s e t , 
socioeconomic adequacy, national 
character, professional honesty and 
a scientific ecosystem as a civil 
society and a governance system 
after seven decades of independent 
nation? What has hampered our 
preparedness and forecasts even 
after a year of this deadly pandemic?     
We  can ' t  e s cape  f rom such 
questions, if want to prepare 
ourselves for the predicted third 
wave of corona and such impacts of 
the future pandemics, epidemics 
and other disasters. It is time to 
analyse, understand and prepare to 
address the reasons for such failures 
a n d  b o t t l e n e c k s  o f  o u r 
understanding and working for 
further disasters as a country , a 
huge democracy and an active 
partner of the in the  global future.

We are living in a human age 
wi th  so  many technological 
capabilities in the hand obtained 
through the underlying principles of 
Science and Engineering. Even then 
the origin and primary source of this 
devastating corona virus is not 
known as yet. The dominance of 
political  and  business interests 
over the interest of scientific 
learning  with true scientific 
aptitude and societal concerns has 
limited the role of science in the 
society in this contemporary world 

The Corona crisis in repeated waves 
has shaken the world, the nation and 
the mind of billions and billions 
with shocks and helplessness. The 
long awaited vaccines have come.  
During the second wave of corona 
there was alarming upsurge in the 
infection and deaths. The experts 
have assigned multiple reasons for 
it. The more aggressive mutants of 
the Corona virus are mutating for its 
survival throughout the world and 
the various strains are getting 
transmitted with the travellers on 
the opening of lockdown. In 
addition to the genetic mutations in 
the causal agent of the disease, we 
had massive gatherings in religious 
activities, festivals, marriage 
celebrations and public rallies 
during the various state and local 
elections coinciding to the period of 
the second wave of this pandemic. 

There are talks in the town and 
TV channels that responsibilities, 
relations and humanitarian concerns 
are dying in our societies due to 
severe ecosystem of towards the 
sick and infected persons fear, 
confusions, false propaganda and 
selfishness. The helping hands are 
requred in the crisis time. The 
Governments, after a long denial 
were compelled to opt for the 
lockdown which was avoided for a 
month or so due to the economic 
concerns. 

The world is divided in the 
multiple political and geographical 
b o u n d a r i e s  w i t h  d i f f e r e n t 
s o c i o e c o n o m i c ,  c u l t u r a l , 
educational and scientific temper of 
their societies. They have different 
perspectives of the governance 
systems and the civil societies 
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problems. Science as a phiosophy 
and procedure can help us a lot in 
our day to day affairs, our collective 
gains and evolution of our societies 
m o r e  h u m a n i s t i c  a n d  m o r e 
sustainable in harmony with the 
earth's eco systems let us think and 
march a head with Science for the 
society.

society, state and market as its 
regulatory forces. The governance 
system in entire world, as a principle 
of politics, has a mindset of using 
everything for its control and capital 
gain to achieve power in the next 
round and to bear the cost of its 
welfare programs.     

The public must undestand and 
use science in its own benefit. 
Scientific aptitute can help us for 
more realistic planning more 
professional working and more 
chance of success in resolving our 

causes and possible consequences 
of the happenings and observations 
in a more logical and universal 
m a n n e r .  O n e  c a n  d e v e l o p 
technology, machines and man 
made engineered usable from the 
scientific perspective, principles 
and procedures. However, we must 
realise that as the other knowledge 
systems,  science is  also not 
independent to the power game, 
politics, economic interests and 
governance perspectives . Like 
other knowledge systems Science is 
also governed by the interests of 
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vYVj vkSj lgdÆe;ksa us Çprk O;ä dh 
fd vHkh Hkh cM+h la[;k esa gsisVkbfVl ds 
ekeys çdk'k esa  vk jgs Fks vkSj mues 
gsisVkbfVl&ch dk laØe.k ugÈ ik;k 
x;k FkkA gsisVkbfVl&, ds laØe.k ds 
fy, tkap Hkh blh le; ds vklikl 
fodflr gqÃ Fkh] vkSj vfèkd vè;;u 
djus ij ;g Li"V gks x;k fd 
gsisVkbfVl&, bu vLi"Vh—r ekeyksa 
dk dkj.k ugÈ FkkA;g Çprk dk ,d cM+k 
lzksr Fkk fd jä laØe.k çkIr djus okyksa 
dh ,d egRoiw.kZ la[;k us vKkr 
l a Ø k ed  j k s x k . k q  d s  d k j . k 
th.kZ&gsisVkbfVl fodflr fd;k FkkA 
v‚YVj vkSj muds lg;ksfx;ksa us fn[kk;k 
fd bu gsisVkbfVl ds jksfx;ksa esa jä 
e u q " ; k s a  d s  v y k o k  , d e k = 
vfrlaosnu'khy fpEikat+h canjksa esa Hkh jksx 
dk lapj.k  dj  ldrk FkkA ckn ds 
vè;;uksa ls ;g Hkh irk pyk fd] vKkr 
laØked jksxk.kq  ,d u;k ok;jl dh Fkk 
A bl rjg ls v‚YVj vkSj muds 'kksèk 
lewg us iqjkus ok;jy gsisVkbfVl ds ,d 
u,] fof'k"V laLdj.k dks ifjHkkf"kr fd;k 
x;k FkkA ml le; bl jgL;e; chekjh 
dks ,sls gsiVkbfVl tks u gsiVkbfVl&, 
dh rjg Fkk vkSj u gh  gsiVkbfVl&ch 
dh rjg A

gsisVkbfVl&lh ok;jl dh igpku

bl u, ok;jl dh igpku vc ,d 
mPp çkFkfedrk FkhA ok;jl ij 'kksèk 
djus dh lHkh ikjaifjd rduhdksa dk 
mi;ksx fd;k x;k Fkk] ysfdu blds 
ckotwn] ok;jl us ,d n'kd ls vfèkd 
le; yxkdj Hkh mldh igpku ugÈ dh 
tk ldh FkhA QkekZL;wfVdy daiuh 
fpjksu ds fy, dke dj jgs ekbdy 

ekè;e ls Q+Syrk gS vkSj cgqr vfèkd 
xaHkhj gks ldrk gS] D;ksafd ;g th.kZ 
fLFkfr dk dkj.k cu ldrk gS] varr% ;s 
Hkh fljksfll vkSj ;—r dSalj ds fodkl 
dk dkj.k curk gS] gsisVkbfVl dk ;g 
:i dq[;kr gS] D;ksafd xaHkhj tfVyrkvksa 
ds mRiUu gksus ls igys LoLFk O;fä dÃ 
o"kks± rd pqipki fcuk fdlh y{k.k ds 
laØfer jg ldrk gSA jä&tfur 
gsisVkbfVl mPp e`R;q nj ds lkFk tqM+k 
gqvk gS] vkSj çfr o"kZ nqfu;k Hkj esa nl 
yk[k ls vfèkd ekSrksa dk dkj.k curk gS] 
bl çdkj ;g ,pvkÃoh&laØe.k vkSj 
risfnd ds ds ckn oSfÜod LokLF; Çprk 
dk lcls egRoiw.kZ fo"k; gSA

ok;jy gsisVkbfVl dk jksxk.kq yEcs 
le; rd vKkr Fkk

laØked jksxksa ds f[kykQ lQy 
gLr{ksi dh dqath jksxk.kq dh igpku 
djuk gSA 1960 ds n'kd esa] ck:d 
CyecxZ us ;g irk yxk;k fd 
jä&tfur gsisVkbfVl dk [krjukd 
çk:i ,d ok;jl ds dkj.k Fkk] ftls 
gsisVkbfVl&ch ok;jl ds :i esa tkuk 
tkrk gS] vkSj bl [kkst us fDyfudy 
ijh{k.kksa ds fy, ,d çHkkoh Vhdk cukus 
dk ekxZ ç'kLr fd;kA CyecxZ dks bl 
[kkst ds fy, 1976 esa fQft;ksy‚th ;k 
esfMflu esa ukscsy iqjLdkj fn;k x;k 
FkkA ml le;] ;w ,l us'kuy baLVhVîwV 
v‚Q gsYFk esa gkosZ ts-v‚YVj mu jksfx;ksa 
esa gsisVkbfVl dh ?kVuk dk vè;;u dj 
jgs Fks] ftUgsa dHkh jä&vkèkku feyk FkkA 
;|fi bl u;h [kkst fd, x, 
gsisVkbfVl&ch ok;jl ds fy, jä 
ijh{k.k us laØe.k ls lacafèkr gsisVkbfVl 
ds ekeyksa dh la[;k dks de dj fn;k] 

bl o"kZ dk ukscsy iqjLdkj mu rhu 
oSKkfudksa dks çnku fd;k x;k gS] 
ftUgksaus jä&tfur gsisVkbfVl ds 
f[kykQ yM+kÃ esa fu.kkZ;d ;ksxnku fn;k 
gS] ;g ,d çeq[k oSfÜod laØked 
LokLF; leL;k gS] tks nqfu;k Hkj ds 
yksxksa esa fljksfll vkSj ;—r dSalj dk 
dkj.k curh gSA gkosZ ts- v‚YVj] ekbdy 
áwVu vkSj pkYlZ ,e- jkbl us os ekSfyd 
[kkstsa dh ftlds dkj.k bl u, ok;jl] 
gsisVkbfVl&lh dh lgh igpku gks 
ldhA bl dke ls igys] gsisVkbfVl&, 
vkSj ch ok;jl dh [kkst bl fn'kk esa 
egRoiw.kZ dne Fks] ysfdu jä&tfur 
gsi sVkbfVl ds vfèkdk a'k ekeys 
vLi"Vh—r jgsA gsisVkbfVl&lh ok;jl 
dh [kkst us Øksfud gsisVkbfVl ds 'ks"k 
ekeyksa ds dkj.k dk irk yxk;k vkSj 
jä ijh{k.k vkSj uÃ nokvksa ds vkfo"dkj 
dk ekxZ ç'kLr fd;k] ftlus vkxs 
pydj yk[kksa yksxksa dh tku cpkÃ gSA

gsisVkbfVl & ekuo LokLF; ds fy, 
,d oSfÜod [k+rjk 

gsisVkbfVl] ;—r vkSj lwtu ds 
fy, xzhd 'kCnksa ds la;kstu ls  cuk  gSA 
;s eq[; :i ls ok;jl ds laØe.k ds 
dkj.k gksrk gS] gkykafd 'kjkc ds 
vR;fèkd mi;ksx] i;kZoj.k çnq"k.k djus 
fo"kkä inkFkks± vkSj v‚VksbE;wfuVh  Hkh 
blds çeq[k dkj.k gSaA 1940 esa gh ;g 
Li"V gks x;k Fkk] fd laØked 
gsisVkbfVl ds nks eq[; çdkj gSaA 
gsisVkbfVl&, uke dk igyk çdkj] 
çnwf"kr ikuh ;k Hkkstu ls QSyrk gS] vkSj 
vkerkSj ij jksxh ij bldk nh?kZdkfyd 
çHkko ugÈ gksrk gSA nwljk çdkj] jä 
vkSj nwljs 'kkjhfjd rjy inkFkks± ds 

q MkW- ;wlqQ+ v[+rj
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ukscsy iqjLdkj ls lEekfur [kkst dk 
egRo

gsisVkbfVl&lh ok;jl dh ukscsy 
iqjLdkj fotsrk dh [kkst ok;jy 
chekfj;ksa ds f[kykQ py jgh yM+kÃ esa 
,d ,sfrgkfld miyfCèk gSA ok;jl ds 
fy, vR;fèkd laosnu'khy jä ijh{k.k 
vc miyCèk gSa] vkSj ;s vfuok;Z :i ls 
nqfu;k ds dÃ fgLlksa esa jäkèkku ls gksus 
okyh gsisVkbfVl dks [kRe dj pqds gSa] 
blls oSfÜod LokLF; esa cgqr lqèkkj gqvk 
gSA mudh [kkst us gsisVkbfVl&lh ds 
fy, ,aVhok;jy MªXl ds fodkl dh xfr 
dks dgÈ rst+h çnku dj nhA bfrgkl esa 
igyh ckj] vc chekjh dks Bhd fd;k tk 
ldrk gS] ftlls nqfu;k dh vkcknh ls 
gsisVkbfVl&lh ok;jl ds mUewyu dh 
mEehn c<+ tkrh gSA bl y{; dks çkIr 
djus ds fy,] jä ijh{k.k dh lqfoèkk 
çnku djus vkSj nqfu;k Hkj esa ,aVhok;jy 
MªXl miyCèk djkus ds varjkZ"Vªh; ç;klksa 
dh vko';drk gksxh A bu rhu ukscsy 
iqjLdkj fotsrkvksa }kjk fd;s x, 'kksèk ds 
ifj.kkeksa ds QyLo:i] th.kZ&gsisVkbfVl 
esa ok;jl laØe.k dk irk yxkus okys  
laosnu'khy jä ijh{k.k ds fodkl esa 
enn feyh gS] ftlus nqfu;k ds ,d cM+s 
fgLls esa laØe.k }kjk gksus okyh 
gsisVkbfVl ds tksf[ke dks vc yxHkx 
lekIr gh dj fn;k gSA bl lQyrk us 
,aVhok;jy nokvksa ds fodkl dks Hkh 
eqefdu fd;k] tks chekjh dk bykt dj 
ldrh gSaA gsisVkbfVl&lh ,d çeq[k 
oSfÜod LokLF; Çprk dk fo"k; cuk gqvk 
Fkk] ysfdu jksx dks [kRe djus ds fy, vc 
volj ekStwn gSA

dkj.k FkkA ekbdy áwVu us 
gsisVkbfVl&lh ok;jl uke 
ds u, ok;jl ds thukse dks 
vyx djus ds fy, ,d 
fcydqy uÃ j.kuhfr dk 
bLrseky fd;kA pkYlZ ,e- 
jkbl us vafre lk{; çnku 
d j r s  g q ,  d g k ]  f d 
gsisVkbfVl&lh ok;jl vdsys 
gh gsisVkbfVl dk dkj.k cu 
ldrk gSA

gsisVkbfVl&lh ok;jl dh [kkst 
fu.kkZ;d Fkh( ysfdu igsyh dk ,d 
vko';d VqdM+k vHkh Kkr ugÈ  Fkk% D;k 
ok;jl vdsys gsisVkbfVl dk dkj.k cu 
ldrk gS\ A pkYlZ ,e- jkbl] lsaV yqbl 
esa okÇ'kxVu foÜofo|ky; ds ,d 
'kksèkdrkZ Fks] mudk 'kksèk lewg vkj,u, 
ok;jl ds lkFk dke djus okys vU; 
lewgksa ds lkFk] gsisVkbfVl&lh ok;jl 
thukse ds var esa ik,  tkus okys ,d 
igys ls vfodflr {ks= dk mYys[k 
fd;k] fd mUgsa lansg gS fd ok;jl dh 
çfr—fr cukus ds fy, egRoiw.kZ gks 
ldrk gSA jkbl us vyx&Fkyx ok;jl 
ds uewuksa esa vkuqokaf'kd cnyko Hkh ns[ks 
vkSj ifjdfYir fd;k] fd muesa ls dqN 
ok;jl çfr—fr esa ckèkk Mky ldrs gSaA 
vkuqokaf'kd bathfu;Çjx ds ekè;e ls] 
jkbl us gsisVkbfVl&lh ok;jl dk ,d 
vkj,u, oSfj,aV cuk;k] ftlesa ok;jy 

thukse dk uo ifjHkkf"kr 
{ks= 'kkfey Fkk] vkSj 
fu f "Ø; v ku q o a f ' kd 
ifjorZuksa ls eqä FkkA tc 
b l  v k j , u ,  d k s 
Çpikaft;ksa ds ftxj esa 
batsDV fd;k x;k Fkk] rks 
jä esa ok;jl dk irk 
yxk;k x;k Fkk vkSj th.kZ 
jksx okys euq";ksa esa ns[ks 
tkus okys jksx ifjorZu 
ns[ks x, A ;g vafre 
ç e k . k  F k k  f d 
gsisVkbfVl&lh ok;jl 
vdsys jäkèkku&eè;LFkrk 
oky s g si sVkbfVl ds 
vLi"Vh—r ekeyksa dk 
dkj.k cu ldrk gSA

áwVu us ok;jl ds vkuqoaf'kd vuqØe 
¼thukse lhDosal½ dks vyx djus ds fy, 
vko';d dfBu dk;Z fd;kA áwVu vkSj 
muds lgdÆe;ksa us laØfer fpEikat+h ds 
jä esa ik, tkus okys U;wfDyd ,flM ls 
çkIr Mh,u, ds VqdM+ksa  dk ,d laxzg 
cuk;kA buesa ls vfèkdka'k VqdM+s 
fpEikat+h ds thukse ls gh vk, Fks] ysfdu 
'kksèkdrkZvksa us Hkfo";ok.kh dh Fkh] fd 
dqN vKkr VqdM+s t+:j  ok;jl ls 
çkIr gq, gksaxsA mUgksaus vuqeku yxk;k] 
fd ok;jl ds f[kykQ ,aVhc‚Mh 
gsisVkbfVl ds jksfx;ksa ls fy, x, jä esa 
ekStwn gksxh] tk¡pdrkZvksa us Dyksu fd, 
x, ok;jy Mh,u, va'kksa dh ok;jy 
çksVhu dh igpku djus ds fy, jksxh ds 
jä ls çkIr lhje dk mi;ksx fd;kA 
O;kid dksf'k'kksa ds ckn] ,d ldkjkRed 
Dyksu ik;k x;kA vkxs ds dke ls irk 
pyk fd ;g Dyksu ¶ysfook;jl ifjokj 
ls lacafèkr ,d u, vkj,u, ok;jl ls 
fy;k x;k Fkk] vkSj bls gsisVkbfVl&lh 
ok;jl dk uke fn;k x;k FkkA vUrr%  
Øksfud gsisVkbfVl jksfx;ksa esa ,aVhc‚Mh 
dh mifLFkfr us bl ykirk jksxk.kq dh 
igpku djokÃ A

bl 'kkunkj [kkst dk lkjka'k

gkosZ ts-v‚YVj 'kksèk lewg }kjk 
jäkèkku&lac a è k h g si sVkbfVl ds 
i)frxr vè;;uksa ls irk pyk fd] ,d 
vKkr ok;jl Øksfud gSisVkbfVl dk 
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bles ;n~ jkgs fd lcls 
mij okyk Lrj feVVh dk 
gks vkSj mls xkscj ds ?kksy 
ls fyi dj can dj NksM+ nsa-
yxHkx ,d eghuksa ckn 
iÙkksa]Qly vo'ks"kksa bR;kfn 
ds vi?kVu ds ckn og nc 
tkrk gS mlds mij ls iwjk 
nckdj fQj ls Hkj ,oa fyi 
dj 3-5 ls 4 eghuksa ds fy, 
NksM+ nsa-bl vofèk ds ckn 
,d gkSt ls yxHkx rhu 

Vu mÙke DokfyVh dk ukMsi [kkn çkIr 
gksxkA

gjh [kkn & gjs iÙkksa dks feVVh esa nckus 
rFkk feVVh dh n'kk dks lqèkkjus dh fØ;k 
dks gjh [kkn nsuk dgk tkrk gS ;g nks 
çdkj ls fd;k tkrk gS - dgÈ ls okafNr 
gjh ifÙk;ka ykdj feVVh esa feykuk ,oa 
ftl [ksr esa gjh [kkn nsuk gks mlh esa 
mxkdj feVVh iyVus okys gy ls nck 
nsuk- gjh [kkn dh nwljh fofèk T;knk 
çpfyr gS- gjh [kkn dh Qlyksa esa <Sapk] 
luÃ] Xokj] ewax] yksfc;k] cjlhe] mjn] 
lsath] fjtdk bR;kfn gSa-èkku dh Qly ls 
igys eÃ ds eghus esa gksus okyh ofj'k dk 
Qk;nk mBkrs gq, [ksr dh tqrkÃ djds 

dEiksLV cukus dh fofèk;ksa esa ukMsi fofèk 
Hkh cgqr gh vPNh fofèk gS ;g egkjk"Vª 
jkT; ds ;oreky ftys ds —"kd Jh 
ukjk;.k nso iaMjh ikaMs ¼ukMsi dkdk½ 
}kjk fodflr dh x;h gS- blesa 120 fnuksa 
esa [kkn cu dj rS;kj gks tkrk gS-  blesa 
dEiksLV cukus okys gkSt ftldk vkdkj 
12x5x3 ft ,oa nhokjsa tkyhnkj gksrh gS-
blesa rhu ijrksa esa fofHkUu rjg ds tSo 
inkFkZ Hkjs tkrs gSa-gkSt Hkjus ls igys 15 
yhVj ikuh esa 10&12 fdyks xkscj ?kksy 
dj vUnj dh nhokjksa vkSj uhps Q'kZ ij 
fNMdko djsa fQj igyh ijr esa 
iÙkksa]Qly vo'ks"k bR;kfn dks feykdj 
15 ls-eh-¼yxHkx 100 & 110 fdyks 
xzke½dk Lrj nsa-blds ckn xkscj ds ?kksy 
dk ¼ 5 fdyks xkscj $ 125 
yhVj ikuh ½ Lrj nsa- bl 
xhys ijr ds mij lq[kh 
p k y h  g q Ã  f e V V h 
¼dadM+]IykfLVd bR;kfn ls 
eqä½50 ls 60 fdyksxzke 
fcNk nsaA

 blh Øe dks nksgjkrs 
gq, gkSn dks eqag ds mij rd 
Ms<+ QhV >ksiMh uqek Hkjsa - 

vius ns'k Hkkjr esa foxr ds n'kdksa esa 
jklk;fud [kknksa ds mi;ksx ls Qly 
mRiknu esa cgqr T;knk c<ksÙkjh gqÃ gS 
]ge [kk|ku mRiknu esa vkRefuHkZj rks 
gq, gSa ij bl lQyrk esa i;kZo.kÊ; {kfr 
ds y{k.k fn[kkÃ nsus yxs gSa - ,slk yxus 
yxk gS fd jklk;fud [ksrh lnk fuHkus 
okyh [ksrh ;k fVdkÅ [ksrh ugÈ gS- 
jlk;uksa ij fuHkZjrk dks de djrs gq, 
rFkk tSfod [ksrh dk lek;kstu djrs 
gq, lefUor iks"kd rRo çcaèku dj ge 
jlk;uksa ds nq"çHkko dks de dj ldrs gSa 
,oa okafNr mRiknu rFkk mrjksÙkj o`f) 
nj gkfly dj ldrs gSa - lefUor iks"kd 
rRo çcaèku ds varxZr QkeZ ;kMZ eSU;ksj  
¼,Q okÃ ,e~ ½]gjh [kkn]laoÆèkr [kkn ,oa 
dsapqvk [kkn bR;kfn dk fo'ks"k egÙo gS 
ftudh ppkZ ge vkxs djsaxsa -

QkeZ ;kMZ eSU;ksj ¼,Q okÃ ,Ek½& 
Qke Z ;kM Z e S U;k s j dk fuek Z . k 
e o s ' k h ¼ x k ;@ H k S a l ½ d s  x k s c j ] 
ew=]?kkl&ikr bR;kfn dks feyk dj 
rS;kj fd;k tkrk gS-blesa lkjs iks"kd 
rRo de&de ek=k  esa ik, tkrs gSa ij 
;g feVVh dh moZjrk ,oa LokLF; dks 
c<+kus esa lLrk ,oa i;kZoj.k ds fy, 
vPNk [kkn gS-bls rS;kj djus ds fy, 
gkSt fuekZ.k djus dh t:jr gksxh 
ftlds mij NTtk ]Nr nsus t#jr gksrh 
gS tks èkwi dh rst fdj.kksa ,oa o"kkZ dh rst 
ckSNkjksa ls [kkn dks cpk;s- xkscj]ew= vU; 
tSo inkFkks± dks feykdj çR;sd fnu ml 
gkSt esa Lrjksa esa Mkyrs tkrs gSa- gkSt ds 
Hkj tkus ds 6 eghuksa ds ckn QkeZ ;kMZ 
eSU;ksj cu dj rS;kj gks tkrk gS- Qlyksa 
ds vkèkkj ij bUgsa 250 ls 300 ÇDoVy 
çfr gsDVj dh nj ls nsus dh vuq'kalk dh 
tkrh gS- QkeZ ;kMZ eSU;ksj ds vykok 

q MkW0 f'ko eaxy çlkn] Jh iadt dqekj flag] Jherh fufdrk dqekjh ,oa MkW0 jat; dqekj falag
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[ksrh&ckM+h 
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tyok;q ifjorZu ds nkSj esa tSfod [ksrh dh 
çklafxdrk % fofèk ,oa ykHk

1&3 dsUæh; o"kkZfJr mijkma Hkwfe pkoy vuqlaèkku dsaæ] gtkjhckx 4 —f"k foKku dsaæ] prjk] >kj[k.M
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iryk ikÃi Hkh Mky ldrs gSaA

Ÿ csM dks iwjh vPNh rjg ls iyLrj 
ugÈ djuk gS] vUnj dh rjQ ls 
lhesaV vkSj ckyw dk dM+k feJ.k 
cukdj tqMkÃ okys txgksa dks lery 
dj nsuk gSA

Ÿ csM dh HkjkÃ djus ls iwoZ vUnj dh 
nhokjksa ij xkscj dk ?kksy fNMdko 
djsa-HkjkÃ djus okys inkFkks± ¼xkscj] 
?kkl Qwl] [kj irokj] lCth cktkj 
ds dpM+s]j'kksÃ ?kj ds dpM+s bR;kfn½ 
dks ,d txg ,df=r djds 25&30 
fnuksa ds fy, NksM+sa vkSj dHkh&dHkh 
mls feykrs jgsa ftlls og MhdEikst 
gksus dh çfØ;k esa vk tk;s  rc oeÊ 
dEiksLV okys csM esa Mkysa-csM dks 
FkksM+k¼5&6 bap½[kkyh NksM+uk gSA

Ÿ fQj vkÃlhfu;k QksÃVhMk@;wMªhyl 
;wftuh uked dspqvk dks 
5 fdyks¼mijksä crk;s x, 
vkdkj ds csM½NksM+saA oeÊ 
dEiksLV csM ds mij 
N k o u h  d h  t# j r 
o"kkZ–èkwi ls opko gsrq 
gksxh-;g NIij fdlh Hkh 
çdkj dk gks ldrk gS tks 
ikuh vkSj èkwi ls cpko dj 
ldsA 

Ÿ dsapqvk NksM+us ds ckn 
>jus@gtkjs ls ikuh dk fNMdko 
djsa fQj VkV ;k twV okyh cksjh ;k 
iqvky ls <¡d nsaA

Ÿ nks&rhu fnuksa ds vUrjky ij bls 
myV&iqyV djuk gS]ikuh dk 
fNMdko djuk gS ,oa fQj <¡d nsuk 
gSA

inkFkks± dks dsapqvk [kkn 
esa cnyk tkrk gS- ;s 
xkscj ,oa vU; tSfod 
inkFkks± dks [kkdj cgqr 
gh mÙke DokfyVh dk 
[kkn cuk nsrk gS-dsapqvksa 
dh la[;k ds vkèkkj ij 
bls cuus esa <kÃ ls rhu 
eghus yx tkrs gSa- blesa 
lkèkkj.k dEiksLV dh 
rqyuk esa iks"kd rRoksa dh 
T;knk ek=k rks gksrh gks 

gS lkFk gh foVkfeu] ,atkbe] gkjeksu 
bR;kfn Hkh ekStwn jgrs gSa tks Qly dks 
cgqr ykHk igqapkrs gSaA oeÊ dEiksLV 
cukdj vusd çdkj ds ykHk fy, tk 
ldrs gSa-;g Lojkstxkj dk Hkh ,d 
lkèku gS blfy, ;qokvksa dks Hkh ;g 
vkdÆ"kr dj jgk gSA ;qod ;k fdlku 

dspqvk]oeÊ dEiksLV rFkk oeÊ ok'k 
bR;kfn csp ldrs gSaA 

oeÊ dEiksLV cukus dh fofèk&

Ÿ fdlh Å¡ps ,oa Nk;knkj txg dk 
pquko djsa tgk¡ cjlkr esa ikuh u 
yxrk gks rFkk Nk¡o cuh jkgs-

Ÿ csM ;k gkSt dh yEckÃ 10 QhV] 
pkSMkÃ 4 QhV vkSj 
Å¡pkÃ 3 QhV j[krs gq, 
ikap bap dh nhokj 
lhesaV] b±V] ckyw dh 
lgk;rk ls cuk;sa]csM ds 
ry dks nks bap dk <ky 
j[krs gq,  lery djus 
dh t#jr gS- csM ds uhps 
okys lkbM esa ,d NksVk 
lk Nsn NksM+s ftlls fd 
vfrfjä ikuh fudyrk 
jgsA ogka IykfLVd dk 

çfr gsDVs;j dh nj ls gjh [kkn ds cht 
¼25&30 fdyks½  dks [ksr esa leku :i ls 
fo[ksj fn;k tkrk gS lkFk esa FkksM+h Mh , 
ih¼40&50 fdyks½ ,oa iksVk'k¼25 &30 
fdyks½ dks Hkh- fQj oks Qlysa tc 40&45 
fnuksa dh gks tk;s rc feVVh iyVus okys 
gy ls [ksr esa gh tksr dj nck nh tkrh 
gS tks ekSulwu dh 'kq#vkr gksus ij xy 
tkrh gS ,oa cgqr cM+s ek=k esa 
iks"kd rRo ,oa tSo inkFkZ 
miyCèk djrs gSa- <Sapk] luÃ 
] X o k j  ] e w a x 
]yksfc;k]cjlhe]mjn]lsath]fj
tdk bR;kfn lHkh flEc okyh 
¼Qyhnkj½Qlysa gSa tks tYn 
c<+okj djrh gS vkSj Hkwfe esa 
u=tu Hkh fLFkj djrh gSA 

gjh [kkn ds ykHk %& 

1- e`nk dh lajpuk esa lqèkkj 
gksus ds dkj.k  Qlyksa  dh tM+ksa 
dk QSyko vfèkd gksrk gSA 

2- gjh [kkn ls e`nk moZjdrk ds ºzkl 
dh HkjikÃ gks tkrh gSA 

3- e`nk tfur jksxksa esa dqN  deh vkrh 
gSA 

4- [kjirokjksa dks jksdus esa lgk;d gSA

5- jklk;fud moZjdksa dk ç;ksx esa 
deh yk ldrs gS vkSj fVdkÅ [ksrh 
dk vkjEHk dj ldrs gSaA 

6- gjh [kkn ls Hkwfe esa u=tu 
LFkjhdj.k gksrk gS tks ijorÊ 
Qly dks ykHk igqapkrk gSA 

oeÊ dEiksLV ;k dsapqvk [kkn& dsapq, 
dh dqN fo'ks"k çtkfr;ksa ¼vkÃlhfu;k 
Qks;VhMk ,oa ;wMªhyl ;qftuh½ dk 
mi;ksx djds xkscj ,oa vU; tSfod 
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4- dwM+s&dpjs ls gksus okys çnw"k.k ij 
fu;a=.k fd;k tk ldrk gS 

5-oeÊ dEiksLV ,d y?kq dqVhj mèkksx ds 
:i esa Lojkstxkj ds u, volj 
çnku djrk gSA 

6- Qyksa ,oa lfCt;ksa dh xq.koÙkk esa o`f) 
gksrh gSA 

7- ;g jklk;fud moZjd dh [kir de 
djds e`nk LokLF; dks c<krk gSA

8-  ekuo LokLF; ds fy, ykHknk;d gS 
D;ksafd mudks jlk;u eqä lfCt;ka 
feyrh gSA  

9-  tSfod [ksrh dks c<+kok fn;k tk 
ldrk gSA

gksrk gS vkSj gYdk gksrk gSA

Ÿ ç;qä gksus okys dqN eq[; lkeku& 
Vksdjh] dqnky] csypk] pyuh] 
gtkjk] ckYVh] ex] iatk] twV dh 
cksjh] VkV bR;kfnA                                           

oeÊ daiksLV ds ykHk%& 

1- Hkwfe ds HkkSfrd rFkk tSfod xq.kksa esa 
lqèkkj gksrk gS l 

2- e`nk lajpuk rFkk ok;q  lapkj esa 
lqèkkj gksrk gSA  

3- ukbVªkstu fLFkjhdj.k djus okys 
thok.kqvksa dh  la[;k esa o`f) gksrh 
gSA

Ÿ 70 &75  fnuksa ckn ikuh nsuk can 
dj csM dks [kqyk NksM+ nsa vkSj 
chp&chp esa iyVkÃ djrs jgsa rkfd 
[kkn lw[kus yxs-80&85 fnuksa ckn 
[kkn dks 2 fe-eh-okyh tkyh ls 
Nkuuk iM+rk gSA

Ÿ D;k ugÈ nsa & IykfLVd] yksgk] dkap] 
iRFkj] dk¡Vk] lkcqu dk ikuh]vaMk 
dk fNydk bR;kfn tks vi?kfVr uk 
gks vkSj vkids gkaFkksa dks uqdlku 
igqapk,] oSls oLrq u MkysaA

Ÿ rS;kj oeÊ dEiksLV esa fdlh Hkh 
çdkj dk vokafNr xaèk ugÈ gksrk 
gS];g pk; dh iÙkh tSlk fn[kus esa 
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eSa
cky&dfork

dqekjh vfudk feJk

fdruh lqUnj] fdruh dksey] I;kjh I;kjh yxrh gw¡]

eSa gw¡ Hkksyh] dUB dksfdyk] fnu Hkj xkrh jgrh gw¡A

xksys] xksys ekek cksys] vDdw] yDdw uke esjk]

Fkdrh ugha [ksy dj fnu Hkj] /kekpkSdM+h dke esjkA

idM+k&idM+h [ksyw¡ eSa] ukpw¡ eSa rk rk rk FkS¸;k]

d#¡ 'kjkjr] esjs cnys] ekj [kk; esjk HkS¸;kA

tc vkrh gS esjh lgsyh] eq>s u iqLrd Hkkrh gS]

vk¡[k yxs rks mldh vkgV uhan mM+k ys tkrh gSA

xje idksM+s] dksd] dpkSM+h] dsd] lekslk [kkÅ¡xh]

ns[k nky] rjdkjh] jksVh u[kjs yk[k fn[kkÅ¡xhA

eq>dks rks gj fo|k I;kjh] fp= dyk] foKku] [kxksy]

xf.kr] fpfdRlk] urZu Hkk;s] vPNk yxrk gS HkwxksyA

laL—r i<+ dj lh[kk eSaus] fou;] oUnuk cgqr egku]

bl Hkk"kk esa Hkjk gqvk gS thou dk lkjk foKkuA

dfork dk vc ewM ugha gS] esjh lgsyh vkbZ gS]

ck;&ck; ek¡ !!! yxrk gS og u;k f[kykSuk ykbZ gSA
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u ¼ewoesaV½ dks lqfuf'pr djus ds fy, 
mldh fupyh ,oa ikÜoZ nhokjksa dks ,d 
IyfLVd ds vkoj.k ls <d nsrs gSA 
rRi'pkr] —f"k dpjs] xk; ds xkscj] 
Qly vo'ks"k dks mles Mkydj dspq, 
dks NksM+ fn;k tkrk gS- lkèkkj.kr% 
20&25 fnu iqjkus xkscj dks bl çfØ;k 
ds fy, mi;qZä eu tkrk gS vU;Fkk u, 
vifjiDo xkscj }kjk mRiUu Å"ek ls 
dspq, ej ldrs gSA muds }kjk vif'k"V 
inkFkZ dks rhozrk ls ckgj NksM+us ds fy, 
lkekU; rkiØe yxHkx 25&30 fMxzh 
lsaVhxzsM ds vklikl j[kk tkrk gSA 
varr% bl çfØ;k }kjk mRiUu mRikn dks 
oeÊ&dEiksLV dgk tkrk gS tks dsapqvksa 
}kjk [kk;s x, tSfod inkFkks± ds vif'k"V 
ls curk gSA blh çdkj dspqvk [kkn 
cukus dh çfØ;k dks pkjksa rjQ ls [kqys 
,d 'ksM ds vanj b±Vksa ls cus 0-9 ls 1-5 
ehVj rd pkSM+k rFkk 0-25 ls 0-3 rd 
Åaph D;kfj;ksa esa Hkh fd;k tk ldrk gS A

 okf.kfT;d mRiknu ds fy, 
oeÊdEik s Ç LVx dh çfØ;k dk s 
oeÊdEiksÇLVx cSx vFkok b±V ls cuh gkSn 
¼csM½ esa Hkh fd;k tk ldrk gSA 
lkekU;r% oeÊdEiksÇLVx cSx 12 Q+hV 
yEck] 4 Q+hV pkSM+k vkSj 2 Q+hV Åapk 
gksrk gS tcfd b±V ls cuh gkSn 15 ehVj 
rd yack] 1-5 ehVj rd pkSM+k rFkk 0-6 
ehVj rd Åaph cukÃ tk ldrh gSA gkSn 
dh yackÃ lqfoèkkuqlkj cuk;h tk ldrh 
gS] ijarq mldh pkSM+kÃ rFkk ÅapkÃ ugÈ 
c<+kÃ tk ldrh gS D;ksafd pkSM+kÃ vfèkd 
j[kus ls lapkyu lqfoèkk çHkkfor gksrh gS 
rFkk ÅapkÃ vfèkd j[kus ls xeÊ ds 
dkj.k rkiØe c<+ ldrk gSA 

 oeÊdEiksÇLVx cSx ,oa gkSn esa xkscj 
rFkk —f"k dpjs dks bl rjg yx;k tkrk 
gS ftlls dh 0-6 & 0-9 ehVj  dk <sj 

¼ck;ksfMxzsMcy½ inkFkZ dk Hk{k.k djrs gSa 
vkSj mldk dqN Hkkx vif'k"V inkFkZ ;k 
oÆedkÇLVXl ds :i esa ckgj NksM+rs gSaA 
iks"kd rRoksa ls ;qä oeÊ&dkÇLVx ikSèkksa 
ds fy, ,d ykHkdkjh [kkn gSA ;g —fe 
[kkn] iks"kd rRoksa dh vkiwÆr ,oa ikSèkksa esa 
gkeksZUl dks c<+kus ds vykok] feêh dh 
xq.koÙkk esa lqèkkj ykrs gS ftlls feêh 
}kjk ikuh vkSj iks"kd rRo èkkj.k djus 
dh {kerk esa o`f) gksrh gSA bldh ykxr 
çfr fd-xzk- 2-0 #- ls Hkh de gksus ds 
dkj.k] bls 6-0 ls 8-0 #- çfr fd-xzk- rd 
cspus ls Hkh dkQh ykHkçn gSA

[k- çfØ;k

 orZeku esa —f"k dpjs] xk; ds xkscj 
rFkk Qlyksa ds vo'ks"k bR;kfn ds lkFk 
dWpqvksa dk mi;ksx dj [kkn cukus dh 
çfØ;k èkhjs èkhjs çpfyr  gksrh tk jgh 
gSA  dspqvk [kkn cukus dh çfØ;k dks 
mFkys xïksa] b±Vks ls cuh D;kjh ,oa 
oeÊdEiksÇLVx cSx esa fd;k tk ldrk gS 
rkfd dsapqvksa dks bl çfØ;k ds nkSjku 
cuus okyh Å"ek ls cpk;k tk lds 

vU;Fkk os 
ej ldrs 
gSaA dspq, 
d s 
vkokxe

d- Hkwfedk

vkt dh l?ku [ksrh ds ;qx esa Hkwfe dh 
moZjk'kfä cuk;s j[kus ds fy, çk—frd 
[kknksa esa xkscj dh [kkn] dEiksLV ,oa gjh 
[kkn eq[; gSA dEiksLV cukus ds fy, 
Qly ds vo'ks"k] i'kq'kkyk dk 
dwM+k–djdV o xkscj dks xïs esa lM+k;k 
tkrk gSA bl çfØ;k esa T;knk le; 
yxrk gS rFkk iks"kd rRoksa dk Hkh uqdlku 
gksrk gSA lkèkkj.k dEiksÇLVx çfØ;k esa 
T;knk le; yxus ds lkFk&lkFk 
i;kZoj.k Hkh nwf"kr gksrk gSA fiNys dqN 
lkyksa ls dEiksLV cukus dh ,d uÃ fofèk 
fodflr dh xÃ gS ftlesa dsapqvk dk 
ç;ksx fd;k tkrk gSA bls Þdsapqvk [kkn 
;k oeÊ dEiksLVß dgrs gSA dsapqvk [kkn 
IykfLVd] 'kh'kk] iRFkj ds vykok fdlh 
Hkh Lor% lM+u'khy pht tSls 
dwM+k&djdV] Qly&vo'ks"k] xkscj] 
twV ds lM+s gq, cksjs vkfn ls cM+h vklkuh 
ls cuk;k tk ldrk gSA

 dsapqvk cgqr vfèkd ek=k esa [kkuk 
[kkus okys gksrs gSa] os Lor% lM+u'khy 

q MkW0 cj[kk oS';] Jh oSHko JhokLro] MkW0 jktho çrki flag
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[ksrh&ckM+h 
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4- dsapqvk [kkn ds ç;ksx ls feêh HkqjHkqjh 
gks tkrh gS] ftlls mlesa iks"kd rRo 
,oa ty laj{k.k dh {kerk c<+ tkrh 
gS o gok dk vkxeu Hkh feêh esa Bhd 
jgrk gSA

5- dsapqvk [kkn pw¡fd ck;ksfMxzsMscy 
dwM+k&djdV] xkscj o Qly 
vo'ks"kksa ls rS;kj dh tkrh gS vr% 
xanxh esa deh djrh gS vkSj i;kZoj.k 
dks lqjf{kr j[krh gSA

6- dsapqvk [kkn fVdkÅ 
¼lrr½ [ksrh ds fy, 
cgqr gh egRoiw.kZ gS 
rFkk ;g tSfod [ksrh 
dh fn'kk esa ,d u;k 
dne gSA

N- oeÊ&dEiksLV ls 
vkÆFkd ykHk

dsapqvksa }kjk dpM+s dk 
dEiksLV esa ifjoÆrr 
gksus ds lkFk&lkFk 
dsapqvksa dh la[;k 
igys ls de ls dÃ 
xquk c<+ tkrh gSA 
bl ç fØ; k d k s 
yxkrkj djus ls iwjs 

o"kZ dEiksLV rS;kj fd;k tk ldrk 
gSA vkS|ksfxd Lrj ij bls rS;kj 
djus ls ,d pØ esa mRiknd dks 
yxHkx 10]000 #i;s dk ykHk gksrk 
gSA

iÙkh] Qlyksa ds vo'ks"k vkfn dk 
mi;ksx dsapqvk [kkn cukus ds fy, 
djuk pkfg;sA

2- ikuh NksM+us okyh pht+sa ¼VekVj] 
ykSdh bR;kfn½ vkSj I;kt ds 
fNyds] jlksÃ dh >wBu vkfn dk 
mi;ksx oÆtr gSA

3- oeÊdEiksÇLVx ds fy, Nk;snkj 
txg dk ç;ksx djuk pkfg,A

4- u, xkscj dk ç;ksx oÆtr gSA

p- dsapqvk [kkn ç;ksx djus ls ykHk

1- dsapqvk [kkn dks Hkwfe esa fc[ksjus ls 
rFkk Hkwfe esa budh lfØ;rk ls Hkwfe 
HkqjHkqjh ,oa mitkÅ curh gS ftlls 
ikSèkksa dh tM+ksa ds fy, mfpr 
okrkoj.k curk gSA blls 
mudk vPNk fodkl gksrk 
gSA 

2- dsapqvk [kkn feêh esa 
dkcZfud inkFkZ dh 
o`f) djrk gS rFkk 
H k w fe e s a  t S fod 
f Ø ; k v k s a  d k s 
fuj a rjr k çn ku 
djrk gSA

3- d s ap qvk [k kn e s a 
vko';d iks"kd rRo 
çpqj ,oa larqfyr ek= 
esa gksrs gSa] ftlls ikSèks 
larqfyr ek=i esa fofHkUu 
vko';d rRo çkIr dj 
ldrs gSaA

yx tk,A ijrksa ds chp çfr ?kuehVj 
D;kjh vk;ru esa 350 dsapqvksa dks j[kk tk 
ldrk gS ftldk otu yxHkx 1 
fdyksxzke gksrk gSA D;kjh ij ikuh dk 
fNM+dko dj 60&70� rd ueh vkSj 
20&30 fMxzh lsaVhxzsM rkiØe j[kk tkrk 
gSA oeÊdEiksÇLVx bdkÃ iqjkus twV ds 
cksj ls <d nsrs gS rkfd mls ckgjh m"ek 
ls cpk;k tk lds ,oa rkieku dks 
fu;af=r fd;k tk ldsA tc mRiknu 
dk y{; O;kolkf;d iSekus ij gks rks 
vkjaHk esa mRiknu ykxr ds 
vfrfjä iwathxr oLrqvksa esa 
fuos'k dh T;knk t:jr gksrh 
gSA çfr Vu mRiknu {kerk ds 
fy, iwathxr ykxr yxHkx 
5000@& ls 6000@& rd 
vkrh gSA

x- [kkn j[kus dk rjhdk

 bl [kkn dks Nk;k esa 
lq[kkdj bldh ueh de djh 
tkrh gSA blls ;g j[kus 
;ksX; gks tkrk gSA lw[kus ds 
i'pkr [kkn dks cksjs esa ,d 
lky dh vofèk rd ds fy, 
j[kk tk ldrk gSA dsapqvk 
[kkn dk bLrseky djrs le; 
;g è;ku esa j[kuk pkfg, fd [ksr esa 
fdlh rjg dh jklk;fud [kkn rFkk 
fdlh çdkj dh nok dk bLrseky u gksA 

?k- dsapqvk [kkn dh ç;ksx – fofèk

1- [ksr esa vafre tqrkÃ ds le; 20 ls 
30 ÇDoVy çfr gsDVs;j esa dsapqvk 
[kkn Mkydj tqrkÃ djsaA

2- cht cksus ls igys iafä esa bls vPNh 
rjg feêh esa feyk nsa vFkok ikSèkk 
yxkus ls iwoZ bldks vPNh rjg 
Mky nsaA

3- feêh p<+kus ds le; Hkh bls Mkyk 
tk ldrk gSA

4- xqM+kÃ ds le; dsapqvk [kkn ikSèkksa 
dh tM+ksa esa Mkydj feêh ls <ad nsa 
vFkok ikSèkksa dh jksikÃ ,oa chtksa dh 
cqvkÃ ds le; dsapqvk [kkn Mkydj 
cqvkÃ jksikÃ djsaA

³- lq>ko

1- vPNs ifj.kke ds fy, iqoky] lw[kh 
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u"V gks tkrs gSa vkSj jksikÃ ds ckn Hkh 
yxHkx 10 izfr”kr ikS/ks u"V gks tkrs gSaA 
Vªs esa mxk, x, ikSèkksa dk jksi.k vPNk gksus 
ls vfèkd Qly feyrh gSA ikSèks rS;kj 
djus dh ,d uohure fofèk ̂ ^izks Vªs] Iyl 
Vªsªs ;k ¶ysV Vªs** vkfn dks fodflr fd;k 
x;k gSA ftlls de le; esa vPNh 
xq.koÙkk okyh ikSèk rS;kj dh tk ldrh 
gSaA D;ksafd bl fofèk ls ik”Zo tM+ksa dk 
fodkl vfèkd gksrk gS blls ikS/k tYnh 

[kqys [ksr esa gh ikSèks mxkrs jgs gSa] ysfdu 
[kqys esa ikSèk mxkus dh dfe;ksa@gkfu;ksa 
ls vc ge lc yksx vPNs çdkj ls 
ifjfpr gSA buds vUrxZr tSls chtksa dk 
vadqj.k de gksuk] èkwi] o"kkZ vkSj ds dkj.k 
cgqr ls ikS/kksa dk [kjkc gksuk] ikSèkksa dh 
vkilh çfrLièkkZ ls gksus okyk vlarqfyr 
fodkl] jksikÃ ds le; ikS/kksa dh tM+ksa esa 
t[e gksuk vkfnA fdlkuksa ds }kjk [kqys 
esa ikSèks mxkus ls yxHkx 30 izfr”kr ikSèks 

^^tks tSlk cks,xk oSlk gh dkVsxk** 
blhfy, tks ikS/k viuh 'kq:vkr ls gh 
LoLFk gksxh] ogÈ fodflr gksdj vfèkd 
,oa mÙke mit iznku djrh gSA oSls Hkh 
dgk x;k gS fd mÙke Qly fdlku ds 
vPNs thou ;k [kq'kgky thou ,oa jk"Vª 
dh vkÆFkd mUufr dk vkèkkj gSA orZeku 
esa çxfr'khy fdlku lfCt;ksa dh ikS/k dk 
mRiknu ,d fo'ks"k fofèk ls djus yxs gSaA 
gekjs ns'k esa vkerkSj ij fdlku vius 

q  
1 1 Jh lw;Z izrki flag] Jherh o"kkZ jkuh ,oa izks0 vkj-,l- lsaxj

dgkj&tu foKku dh cgqHkk"kh if=dk =Sekfld

[ksrh&ckM+h 

3

^^IykfLVd VªsÞ 'kadj lfCt;ksa dh mÙke ikSèk 
rS;kj djus dh ,d uohure fofèk

1
ts0 ,l0 fo”ofo|ky;] f”kdksgkckn] mRrj izns”kA ljnkj cYyHk HkkbZ iVsy —f"k ,oa izkS0 fo”ofo|ky;] esjB

bZ&esy % sengarbiotech7@gmail.com

ikWyhFkhu FkSyh ,oa IykfLVd Vªs dk rqyukRed fooj.k

Ø-la-

 

ikWyhFkhu FkSyh

 

IykfLVd Vªs

 

1-

 

ikWyhFkhu FkSyh

 

Hkjus ds fy, ikWfLVax feJ.k ¼feV~Vh] jsr 
,oa [kkn½ dh vko”;drk vf/kd ek=k esa gksrh gSA

 IykfLVd Vªs

 

eq[; tM+ ds fodkl dks vo:} dj ik”Zo 
tM+ksa ds fodkl dks izksRlkfgr djrh gSa ftlls ikS/kksa dks 
[ksr esa “kh?kz gh LFkkfir gksus esa lgk;kr izkIr gksrh gSA

2-
 

ikWyhFkhu FkSyh
 

ls ikS/kksa dh tM+sa fudydj vUnj dh 
vksj tehu esa pyh tkrh gS] ftlls ik”Zo tM+ksa dk 
fodkl de gksrk gSA blds vfrfjDr eq[; tM+sa Åij 
dh vksj eqM+ tkrh gSaA ftlls jksi.k ds ckn [ksr esa 
LFkkfir gksus esa vf/kd le; yxrk gSa vkSj ik?kksa dh  

e`R;qnj Hkh vf/kd gh jgrh gSA  

ikS/kksa esa ewy oy;u dh f”kdk;r ugh gksrh gSa 

3-  ikWyhFkhu FkSyh  dk vkdkj cgqr cM+k gksrk gS] ftlds 
pyrs ulZjh esa vf/kd LFkku dh vko”;drk gksrh gSA  

ulZjh esa de LFkku miyC/k gksus ij Hkh vPNs ikS/ks rS;kj 
fd, tk ldrs gSaA  

4-  ikWyhFkhu FkSyh  esa yxs ikS/kksa ds LFkkukUrj.k esa ifjogu 
O;; vf/kd gksrk gS vkSj ikS/kksa dks {kfr Hkh vf/kd gksrh 
gSA 

 

bl fof/k ls ikS/k rS;kj djus esa O;; de vkrk gS] 
D;ksafd blesa ikWV feJ.k de yxus ds lkFk gh ;g 
ifjogu esa Hkh lqfo/kktud jgrk

 
gSa lkFk gh ifjogu ds 

nkSjku ikS/kksa dks gksus okyh {kfr ls cpk;k tk ldrk gSaA

5-
 

ikWyhFkhu FkSyh
 

dk mi;ksx djus ds ckn mldk mi;ksx 
fQj ls ugh fd;k tk ldrk vkSj izfro’kZ ubZ ikWyhFkhu 
FkSyh

 
[kjhnuh iM+rh gSa

 
ftlls O;; c<+rk gSa A

 
blds 

vfrfjDr ikS/kksa dks jksfir djus ds ckn bu FkSfy;ksa dks 
jksfir LFky ij vkl&ikl gh Qsad fn;k tkrk gS vkSj 
;s u’V Hkh ugh gksrh gS ftlls i;kZoj.k dks gkfu 
igq¡prh gSA 

IykfLVd Vªs esa ,d ckj ikS/kk rS;kj djus ds ckn mldk 
iqu% mi;ksx fd;k tk ldrk gSA vr% bldks ckj&ckj 
[kjhnus dh vko”;drk ugh iM+rh gSA
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dgkj&tu foKku dh cgqHkk"kh if=dk =Sekfld

x`gksa esa yxk;k tkrk gSA fcNkÃ xbZ 
IykfLVd 'khV ds Åij bu Vªs dks j[kk 
tkrk gSA D;kfj;ksa ds Åij vkSj IykfLVd 
'khV fcNkus ls tM+ksa dks tehu ds vanj 
tkus ls jksdk tk ldrk gSA bu IykfLVd 
Vªs dh flapkbZ Hkh dh tkrh gS rkfd i;kZIr 
ueh cuh jgs vkSj vko”;drkuqlkj 
iksf'Vd rRoksa dks rjy :i  esa nsuk 
pkfg, blds vykok ikSèkksa ij vko”;d 
dhV ,oa jksx uk'kd nokvksa dk fNM+dko 
Hkh fd;k tkrk gSA bl çdkj c<+rs ikSèks 
viuh ç—fr ds vuqlkj 4&6 g¶rksa esa 
jksius ds ;ksX; gks tkrs gSaA VekVj tSlh 
ikSèk 25 fnuksa esa rS;kj gks tkrh gSA f'keyk 
fepZ dh ikSèk ds fy, 30&40 fnu yxrs 
gSaA VekVj] f'keyk fepZ] iÙkk xksHkh] 
QwyxksHkh ,oa fepZ bR;kfn dh ikSèk mxkus 
ds fy, 98 [kkus okyh iksVªs dk iz;ksx 
fd;k tkrk gSA 

ikWyhizksiyhu ls cuh bu Vªs dks 4&6 ckj 
mi;ksx esa yk;k tk ldrk gS Çdrq gj ckj 
mi;ksx esa ykus ls igys bUgsa ikuh ls lkQ 
djuk rFkk jksx eqDr djuk vfr 
vko';d gSA bu Vªs ds ryksa ds [kkuksa esa 
cus Nsnksa ls vuko';d ikuh dk fudkl 
gksrk gSA [kkuksa ds vkilh cjkcj varjky 
ds dkj.k ikSèkksa ds iuius esa dksÃ ckèkk 
mRiUu ugÈ gksrh gSA mxkus ds fy, dksdks 
ihV feJ.k ls tM+s lqn`<+ curh gS vkSj 
blls ueh cuk, j[kus dh {kerk Hkh 
vfèkd gksrh gSA ;g [kkn cktkj esa 25 
fdyks ds cSxksa esa miyCèk gksrh gSA  

ls LFkkfir djus es a 
lgk;d gksrh gSA 

 v ktdy ge k j s 
fdlku IykfLVd Vªs esa 
i k S / k  mxkuk T;knk 
ykHknk;d ekurs gS aA 
blesa ikSèkksa dh ns[kHkky 
cPpksa ds ykyu&ikyu 
tSlk gh gksrk gSA èkwi] 
o"kkZ] jksx ,oa dhM+ksa ls 
ikSèkksa dks cpkus ds fy, 
lqjf{kr vkoj.k dh 
vko';drk gksrh gSA 
VekVj] f'keyk fepZ] iÙkk 
xksHkh] Qwy xksHkh vkSj 
cSaxu tSlh 'kadj lfCt;ksa 
ds ikS/kksa dks gfjr x`g ;k 
tkyh x`g esa IykfLVd Vªs 
esa gh mxkrs gSaA ikS/k mxkus ds fy, cukÃ 

xÃ bu fo'ks"k 
Vªs dks mi;qä 
feJ.k ls Hkj 
fy;k tkrk 
gSaA vf/kdrj 
fdlku blds 
fy, dksdks 
i h V  ; k u h 
ukfj;y ds 
js'ks ds pw.kZ 
dk mi;ksx 
d j r s  g S a A 
yxHkx 100 
Vªs Hkjus ds 

fy, 100 fdyksxzke dksdks ihV i;kZIr 
jgrk gSA Vªs esa dksdks ihV Hkjus ds ckn 
mlds izR;sd [kkus esa yxHkx 5 fe-yh- 
dk ,d xM~<+k cuk;k tkrk gSA çR;sd 
[kkus esa ,d cht dks cksdj dksdks ihV ls 
Vªs dks fQj ls Hkjrs gSaA ,d —f"k etnwj 1 
fnu esa yxHkx 200 IykfLVd Vªs ;kuh 
20]000 chtksa dks ckuss dh {kerk j[krk 
gSA cht dks cksus ds ckn 8&10 Vªs ,d ds 
Åij ,d djds j[kh tkrh gSa vkSj ,d 
IykfLVd 'khV ls <ad fn;k tkrk gS 
rkfd vanj dk rkieku c<+ tk, ftlls 
cht vadqj.k tYnh gks ldsA chtksa dh 
ç—fr ds vuqlkj vadqj.k gksus esa 3 ls 5 
fnu yxrs gSaA vadqj.k ds ckn bu 
IykfLVd Vªs dks gfjr x`gksa gks ;k tkyh 

gh [ksr esa LFkkfir gks tkrh gSA

izks Vªs] Iyx Vªs vFkok ¶ySV Vªs D;k 
gS\%& Iyx Vªs IykfLVd dk cuk gksrk gS 
ftlesa vusd :V Vªsuh cus gksrs gSaA izks Vªs 
ds nksuksa ls 'kadq vkdkj ds ,oa [kqys gq, 
gksrs gSa vkSj blds Hkhrj dh vkSj Åij ls 
uhps rd 6 yacor mHkj gksrs gSa tks ikSèks 

ds ik”oZ tM+ksa dks uhps dh vksj tkus eSa 
lgk;rk djrs gSA ,d izksVªs esa ikSèks dh 
la[;k lqfoèkk vuqlkj 30 ls 50 rd 
gksrh gS ,d çksVªs dh yackÃ 26-5 lseh] 
pkSM+kÃ 23-5 lseh ,oa çR;sd izksVªs dk 
vk;ru 150 lh-lh- gksrk gSA ,d çksVªs 
10 ls-eh- yEck gksrk gS ftldk Åijh 
fljk 5 ls-eh- ,oa fupyk fljk 2 ls-eh- 
O;kl dk gksrk gSA vusd çksVªs dks ,d 
yksgs ds LVSaM esa Hkweh ls vyx 50 ls-eh- 
dh ÅapkÃ ij j[krs gSaA ftlls bldk 
fupyk fljk gok ds laidZ esa jgsA tc 
ikSèks dh eq[; tM+ gok ds laidZ esa vkrh 
gS rks os çk—frd :i ls lw[kus yxrh gS 
vkSj ik”oZ tM+ksa dk vfèkd fodkl gksrk 
gS tks ikSèkjksi.k ds ckn ikSèks dh 'kh?kzrk 
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fdlku lEeku fufèk ;kstuk esa çfr o"kZ 3 
fdLrksa esa fdlkuksa dks fn, tk jgs gSa 
ftldk lhèkk ykHk fdlkuksa dks feyk gS 
blds vykok çèkkuea=h Qly chek 
;kstuk 2016 esa 'kq: dh xÃ gS ftlls Hkh 
ns'k ds fdlku ykHkkfUor gks jgs gSaA

D;k gS Mªksu

Mªksu ,d ,slk ekuo jfgr foeku gS 
ftls nwj ls gh fu;af=r rjhds ls mM+k;k 
tk ldrk gS blds [ksrh esa ç;ksx dh 
vikj laHkkouk,a gSa| ,d lkekU; Mªksu 
dh lajpuk pkj Çox ;kfu ia[kksokyk 
gksrk gSA blfy, bls DokM dkWIVj Hkh 

dgk tkrk gSA vly esa ;g uke blds 
mM+us ds dkj.k bls feyk ;g fcYdqy 
,d eèkqe[[kh dh rjg mM+rk gS vkSj ,d 
txg ij fLFkj Hkh jg ldrk gSA Mªksu dks 
dÃ rjhdksa ls oxÊ—r fd;k tk ldrk 
gSA tSls mlds mM+us dh ÅapkÃ ds vkèkkj 
ij] mlds vkdkj ds vkèkkj ij] mlds 
otu mBkus ds {kerk ds vkèkkj ij] 
mlds igqap {kerk ds vkèkkj ij bR;kfn 
ijUrq eq[; :i ls blds ok;q xfrdh; 
ds vkèkkj ij oxÊ—r fd;k x;k gSA

igqap pqdk gS tgka mls [ksrh ds ç;ksx esa 
Hkh yk;k tk ldrk gS vkSj —f"k ds {ks= esa  
Mªksu dh mi;ksfxrk dks ns[krs gq, bldh 
yxkrkj ekax c<+ jgh gS| bl ckj ctV 
2022&26 esa Mªksu ds tfj, —f"k {ks= dks 
c<+kok fn;k tk,xk blls Qly 
e w Y; k adu H k w f e v f H ky s [ k k s a  d s 
fMftVyhdj.k dhVuk'kdksa o iks"kd 
rRoksa ds fNM+dko esa enn feysxhA

[kk|kUu mRiknu esa fujarj o`f) 
tkjh gS vkadM+ksa ds vuqlkj o"kZ 2020 vkSj 
21 ds nkSjku ns'k esa [kk|kUu mRiknu 
chrs 5 o"kZ esa lokZfèkd jgk lkspus vkSj 
le>us dh ckr gS fd 
ns'k esa foxr dÃ o"kks± 
ls tks gekjs [ksrh dk 
{ks=Qy gS og lhfer 
gS ysfdu fdlkuksa vkSj 
oSKkfudksa dh enn ls 
gkÃVsd [ksrh dks 
viukrs gq, [kk|kUu 
mRiknu yxkrkj c<+ 
jgk gS ftlds fy, 
ns'k ds fdlku vkSj 
oSKkfud cèkkÃ ds ik= 
g S a ]  5 0  i z f r ' k r 
;ksxnku —f"k {ks= 
Lora=rk ds i'pkr 
10 o"kZ rd thMhih esa djrk jgk gS o"kZ 
2000 15 vkSj 16 esa ;g 15-4 izfr'kr jg 
x;k 54-6 izfr'kr vkcknh o"kZ 2011 dh 
tula[;k ds vuqlkj —f"k {ks= ls tqM+h gS 
17-8 izfr'kr ;ksxnku 2019 vkSj 20 esa 
ns'k ds ldy ewY; laoèkZu th ch , esa 
—f"k lacafèkr xfrfofèk;ksa dk jgk gS 3-6 
izfr'kr dh nj ls —f"k {ks= us o"kZ 2020 
vkSj 21 esa ns'k dh vFkZO;oLFkk egkekjh 
ds dfBu le; esa laHkkyk gS 6000 

Hkkjr esa gfjr Økafr ds ekè;e ls 
[kk|kUu mRiknu esa vkRefuHkZjrk dk 
y{; çkIr dj foxr o"kks± esa egRoiw.kZ 
lQyrk gkfly dh gS bl lQyrk dk 
iwjk Js; ns'k ds fdlkuksa vkSj oSKkfudksa 
dks tkrk gS D;ksafd oSKkfudksa us tks 
vkèkqfud rduhdh dh [kkst dh mu 
rduhdksa dk lekos'k vius [ksrksa esa 
fdlkuksa ds }kjk fd;k x;k vkSj vkt 
mldk ifj.kke gS fd gekjk ns'k vukt 
mRiknu ds {ks= esa vkRefuHkZj gks x;k gS 
ns'k ds fdlkuksa us mUur fdLe ds cht 
e'khuksa vkfn dk dk ç;ksx djrs gq, [ksrh 
esa visf{kr cnyko ykdj c<+rh gqÃ 
tula[;k dks i;kZIr Hkkstu miyCèk 
djkus rFkk mRiknu y{; dks le; ij 
çkIr djus esa viuh vge Hkwfedk fuHkkÃ 
gS bl mRikndrk dks vkSj vfèkd c<+kus 
Je dks de djus ds fy, Mªksu 
VsDuksy‚th esa ,d uÃ Økafr yk    
ldrh gSA

le; o tyok;q ifjorZu ds 
lkFk&lkFk [ksrh esa tgka leL;kvksa dk 
vkdkj o Lo:i cnyk gS ogh fdlkuksa 
ij ykxr esa deh ykrs gq, vfèkd 
mRiknu dk ncko Hkh yxkrkj c<+rk tk 
jgk gS lkFk gh —f"k esa vk;  dks c<+kus ds 
fy, yxkrkj ç;kl fd, tk jgs gSa 
ftlls fdlkuksa dh vk; nqxuh gks lds 
fdlkuksa dh vk; dks nksxquh  djus ds 
mís'; dks è;ku esa j[krs gq, oSKkfud 
[ksrh ds u, rkSj&rjhds viuk, tk jgs 
gSa|

buesa vR;kèkqfud —f"k e'khuksa rFkk 
vU; midj.kksa dk fo'ks"k rkSj ij ftØ 
fd;k tk ldrk gS Øfed fodkl ds 
Qy Lo#i vU; e'khuksa vkSj ;a=ksa dh 
Hkkafr Mªksu Hkh fodkl ds bl eqdke ij 

q MkW- vkj-,l- lsaxj] d`'kkuq ,oa o"kkZ jkuh

dgkj&tu foKku dh cgqHkk"kh if=dk =Sekfld

[ksrh&ckM+h 

3

vUunkrk dh vk;s c<+kus esa YkkHkdkjh Mªksu

ljnkj oYyHkHkkÃ iVsy —f"k ,oa çks|ksfxd foÜofo|ky; eksnhiqje esjB&250110
bZ&esy % sengarbiotech7@gmail.com

=Sekfld 8 (4) vDVwcj&fnlEcj] 2021

14



dgkj&tu foKku dh cgqHkk"kh if=dk =Sekfld

dk;Z djus dh {kerk j[krk gS Mªksu [ksrksa 
ds gkykr tkuus ds fy, MkVk mÙkj.k 
vkSj mudk fo'ys"k.k djus ,sls dk;ks± esa 
fofHkUu vo;oksa o ?kVdksa ds mfpr vkSj 
lVhd :i ls çcaèku esa lgk;d fl) gks 
ldrk gSA

çksQslj vkj ,l lsaxj us crk;k fd 
bl Mªksu dh dher yxHkx #0 600000 
vkrh gS blds VSad dh {kerk 10 yhVj 
rd dh xqy dks ysdj vklkuh ls [ksr 
fcNM+k ldrk gS 15 feuV esa yxHkx 1 
,dM+ {ks=Qy esa vPNh rjg ls fNM+dko 
bls fNM+dko djus ij le; dh cpr ds 
lkFk&lkFk ysoj dh Hkh cpr gksrh gSA

M‚ lsaxj us crk;k ,slh ifjfLFkfr;ka 
tgka ijaijkxr e'khuksa dk mi;ksx djuk 
pqukSrhiw.kZ gS ogka ij bldk mi;ksx fd;k 
tk ldrk gS tc fdlkuksa ds [ksr xhys gks 
mlesa pyus esa dfBukÃ gks jgh gks blds 
vykok xhys èkku dk [ksr gks xUuk gks 
eôk o dikl dh Qly ukfj;y vkSj 
pk; ckxku yhph ds ckxku vke ds 
ckxku bR;kfn esa fofHkUu Åapkb;ksa ij 
tkdj Mªksu dh lgk;rk ls vklkuh ls 
fNM+dko fd;k tk ldrk gSA

Mªksu —f"k çcaèku ds lapkyu ds fy, 
ikjaikfjd gokÃ okguksa dh vis{kk mPp 
ifj'kq)rk vkSj de ÅapkÃ dh mM+ku 
Hkjdj NksVs vkdkj ds [ksrksa esa dk;Z djus 
dh {kerk j[krk gS Mªksu [ksrksa ds gkykr 
tkuus ds fy, MkVk mÙkj.k vkSj mudk 
fo'ys"k.k djus ,sls dk;ks± esa fofHkUu 
vo;oksa o ?kVdksa ds mfpr vkSj lVhd 
:i ls çcaèku esa lgk;d fl) gks ldrk 
gS| —f"k foÜofo|ky; esa Mªksu ds }kjk 
fd, x, fNM+dko dks ns[kdj fdlkuksa us 
çlUurk O;ä dh vkSj dgk fd ;g 
rduhd Hkfo"; esa fdlkuksa ds fy, dkQh 

dqyifr M‚DVj 
feÙky us crk;k dh 
le; o tyok; q 
i f j o r Z u  d s 
lkFk&lkFk [ksrh esa 
tgka leL;kvksa dk 
vkdkj o Lo:i 
cnyk gS ogh fdlkuksa 
ij ykxr esa deh ykrs 
gq, vfèkd mRiknu 
dk ncko Hkh cM+k gS 
,sls esa fdlkuksa dh vk; dks nqxuh djus 
ds mís'; dks è;ku esa j[krs gq, oSKkfud 
[ksrh ds u, rkSj rjhds viuk, tkus gksaxs 
blesa vkèkqfud —f"k e'khuksa rFkk vU; 
midj.kksa dk fo'ks"k rkSj ij mi;ksx 

djuk gksxk mUgksaus crk;k fd Mªksu ,d 
cgqr gh egRoiw.kZ e'khu gS tks [ksrh ds 
fy, dkQh mi;ksxh gSA

mUgksaus dgk dh tgka ij ;g 
fdlkuksa ds  LokLF; ds lkFk&lkFk 
muds le; dks cpk,xk ogh muds [kpsZ 
esa Hkh deh vk,xh vkSj uSuks QÆVykbtj 
vkfn dk leku :i ls fNM+dko vius 
[ksr esa fdlku cgqr gh de le; esa dj 
ldsaxsA

—f"k esa Mªksu dh c<+ ldsxh Hkwfedk

Mªksu —f"k çcaèku ds lapkyu ds 
fy, ikjaikfjd gokÃ okguksa dh vis{kk 
mPp ifj'kq)rk vkSj de ÅapkÃ dh 
mM+ku Hkjdj NksVs vkdkj ds [ksrksa esa 

fdlkuksa ds fy, Mªksu ykHkdkjh 

ljnkj oYyHkHkkÃ iVsy —f"k ,oa 
çkS|ksfxdh foÜofo|ky; esa vkt Mªksu ds 
ekè;e ls [ksrksa esa dhVuk'kdksa o 
[kjirokj uk'kd jlk;uksa dk fNM+dko 
djus dk çn'kZu fd;k x;k bldk 
mn~?kkVu foÜofo|ky; ds dqyifr 
M‚DVj vkjds feÙky us fd;k mUgksaus 
vius lacksèku esa dgk fd Mªksu fdlkuksa 
ds fy, dkQh ykHkdkjh lkfcr gksxkA

dqyifr M‚DVj vkjds feÙky us 
dgk Mªksu ,d rduhd ls ifjiw.kZ gksus ds 
dkj.k ;qok ih<+h dks vo'; gh vkdÆ"kr 
djsxk vkSj [ksrh dh rjQ dne c<+kus ds 
fy, çksRlkfgr djsxk bldh Hkfo"; esa 

vfr vko';drk gS bl le; cgq 
vk;keh {kerkvksa ls ifjiw.kZ Mªksu —f"k 
mRiknu esa çcaèku ds fy, cgqr ;ksxh 
vkSj ykHkçn lkfcr gksxk czkmu ij 
Hkkjr ds lkFk&lkFk dÃ vU; ns'kksa esa 
xgu vè;;u tkjh gS bldks —f"k ds 
fofHkUu dk;ks± esa n{krk o ljyrk ls 
ç;ksx esa yk;k tk ldsxk mUgksaus dgk 
fd if'pe mÙkj çns'k ds fdlku Hkh 
bldks [kjhn dj viuh [ksrh fdlkuh esa 
ç;ksx dj ldsaxs vc og fnu nwj ugÈ gS 
tc Mªksu dk fjeksV fdlkuksa ds gkFk esa 
gksxk blds fy, —f"k foÜofo|ky; 
ç;kl dj jgk gS vkSj vkt ifjlj esa 
bldk çn'kZu djds bldh laHkkouk,a 
vkSj c<+k nh gSA
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ekg dh dekÃ vklkuh ls dj ldsaxs 
blds fy, ik;yV ds ikl çf'k{k.k çek.k 
i= gksuk vko';d gS ns'kHkj esa dÃ 
ljdkjh ,oa xSj ljdkjh laLFkkvksa us Mªksu 
çf'k{k.k dk;ZØe çkjaHk dj fn, gSa ;qokvksa 
esa Mªksu ds çfr u;k mRlkg ns[kus dks fey 
jgk gSA

uxj foekuu egkfuns'kky; ds 
vuqlkj Mªksu dks Vsd v‚Q osV ds vuqlkj 
ikap Hkkxksa esa oxÊ—r fd;k x;k gS

Ÿ uSuks 250 xzke ls de ;k cjkcj¼lw{e½

Ÿ 250 xzke ls cM+k vkSj 2 fdyksxzke ls 
de ;k cjkcj¼feuh½

Ÿ 2 fdyksxzke ls cM+k vkSj 25 fdyksxzke 
ls de ;k cjkcj¼cM+k½

150 fdyksxzke ls cM+k O;olkf;d 
{ks= esa bu dks mM+kus ds fy, Hkkjr 
ljdkj }kjk cuk, x, ekinaMksa o fu;eksa 
dk ikyu djuk vfuok;Z gSA

Mªksu —f"k çcaèku ds lapkyu ds fy, 
ikjaifjd gokÃ okguksa dh vis{kk mPp 
ifj'kq)rk vkSj de ÅapkÃ dh mM+ku 
Hkjdj NksVs vkdkj ds [ksrksa esa dk;Z djus 
dh {kerk j[krk gS Mªksu [ksrksa ds gkykr 
tkuus ds fy, MkVk ,d= vkSj mudk 
fo'ys"k.k djus o ,sls dk;ks± esa fofHkUu 
vkosnu okg ?kVdksa ds mfpr vkSj lVhd 
:i ls çcaèku esa lgk;d fl) gks ldrk 
gS ,slh ifjfLFkfr;ka tgka ijaijkxr 
e'khuksa dk mi;ksx djuk pqukSrhiw.kZ 
lkfcr gqvk gS ogka ij Mªksu dkQh lQy 
lkfcr gks ldrs gSa buds mi;ksx ls [ksrh 
dh mRikndrk dks vklkuh ls c<+k;k tk 
ldrk gS mnkgj.k ds fy, fxjs èkku dk 
[ksr xUuk eôk o dikl dh Qly 
ukfj;y vkSj pk; ckxku ckxokuh ds {ks= 
esa vke ds isM+ksa] yhph ds isM+ksa vkMw bR;kfn 
ds isM+ksa esa Mªksu dh mi;ksfxrk cgqr 
egRoiw.kZ o mi;ksxh gS D;ksafd bl 
VsDuksy‚th ls bu cM+s&cM+s o`{kksa ij 
vklkuh ls leku :i ls nokb;ksa dk 
fNM+dko djds jksx fu;a=.k vFkok dhV 
fu;a=.k esa lQyrk gkfly dh tk ldrh 
gS VsDuksy‚th ds fodkl ds lkFk&lkFk 
Mªksu ds dyiqtsZ lLrs vkSj n{k iw.kZ gksaxs 
buls yacs varjky ds fy, gok esa lLrh 
mM+ku Hkjh tk ldsxh budk mi;ksx —f"k 
çcaèku esa vkÆFkd :i ls Hkh Qk;nsean 

fdlkuksa dks [kqn [ksr esa ugÈ tkuk iM+sxk 
bls Hkkjr esa fuÆer lcls cM+k Mª‚u ekuk 
tk jgk gS ftls Hkkjr ds fdlkuksa dh 
t:jrksa dks è;ku esa j[kdj fMtkbu 
fd;k x;k gSA

[ksrh esa Mªksu dh mi;ksfxrk

Ÿ dhVuk'kd o [kjirokj uk'kd 
jlk;uksa ds fNM+dko esa

Ÿ Qly esa jksxksa o dhVksa ds Lrj dh 
tkap o mipkj esa[ksrksa dh HkkSxksfyd 
fLFkfr dk vkdyu djus esa

Ÿ rjy vkSj Bksl moZjdksa dk fNM+dko 
djus esa

Ÿ Qly vo'ks"kksa ds vi?kVu ds fy, 
tSfod jlk;uksa dk fNM+dko djus 
esa

Ÿ ÇlpkÃ o gkbMªkstsy dk fNM+dko 
djus esa

Ÿ [ksrksa ,oa taxyksa esa chtksa dk 
fNM+dko djus esa

Ÿ Qly dks dhVksa ,oa fVfì;ksa ds 
vkØe.k ls cpkus esa

Ÿ eosf'k;ksa o taxyh tkuojksa ls Qly 
dks cpkus esa

Ÿ e`nk ds 3D ekufp= ds fo'ys"k.k esa

;qokvksa dks —f"k esa nsxk jkstxkj

Mªksu jkstxkj dk ,d ,slk {ks= gS 
blesa Mªksu dk ifjpkyu ik;yÇVx lh[k 
dj ,slh ;qok ftudh vk;q 18 o"kZ ls 
vfèkd gS yxHkx 20 ls #0 30000 çfr 

ykHkdkjh gksxh bl volj ij çseiky 
Çlg vf[ky dqekj çeksn vkfn yksx 
ekStwn jgsA

lhM d‚IVj Mªksu ls chtkjksi.k

dksjksuk dky esa ekuo laØe.k ds 
[krjs dks ns[krs gq, ,vkÃ i40 tSlh 
rduhd dkQh dkjxj lkfcr gqÃ gS 
Mªksu us cqtqxks± ,oa DokjaVkbu fd, x, 
yksxksa rd nokb;ksa dh bejtsalh 
fMyhojh djkus yksxksa ds eqag esaV ij 
fuxjkuh j[kus esa Hkh vge Hkwfedk fuHkkÃ 
gS  Mªksu rduhd ls ,d lhfer le; esa 
,d {ks= esa 50 xquk vfèkd xfr ls 
lSfuVkbt fd;k tk ldrk gS blls Ø‚i 
baQsD'ku dk [krjk ugÈ jgrk ftlls 
laØe.k ij Hkh dkcw ik;k tk ldrk gS 
ns'k esa dÃ çdkj ds Mªksu fodflr gks 
pqds gSa ftlls ifCyd e‚fuVÇjx okÉux 
Mªksu vkfn ds fy, mi;ksx fd;k tk jgk 
gS vkt Mªksu ds ekè;e ls rsth ls 
chtkjksi.k Hkh fd;k tk ldrk gS ;fn 
cqokÃ esa Mªksu dk mi;ksx rsth ls cM+k rks 
fuf'pr :i ls ns'k esa ,d Mªksu Økafr 
vo'; dqN gh o"kks± esa fn[kkÃ nsxh 
daifu;ksa ds }kjk dÃ ,sls Mªksu fodflr 
fd, x, gSa ftlls 20 ls 25 ,dM+ [ksr 
dh cqokÃ de le; esa vklkuh ls dh tk 
ldrh gS bu Mªksu esa ,d ckj esa 25 ls 30 
fdyks cht j[kdj vklkuh ls cqokÃ dh 
tk ldrh gS iw.kZrk Lopkfyr ;g Mªksu 1 
?kaVs esa 10 ,dM+ [ksr esa cqokÃ dj ldrs 
gSa Mªksu ls nok ds fNM+dko ds fy, 
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ns'k esa Mªksu gc cukus ds fy, c<+rs 
dne

gekjs çèkkuea=h ujsaæ eksnh us fiNys 
fnuksa eu dh ckr dk;ZØe esa ;qokvksa ls 
Hkkjr dks Mªksu rduhdh ls vxz.kh; ns'k 
cukus dk vkokgu fd;k Fkk uÃ Mªksu uhfr 
2021 ds vuqlkj o"kZ 2030 rd Hkkjr dks 
oSfÜod Mªksusgc ds #i esa fodflr djus dh 
;kstuk Hkkjr ljdkj us cukÃ gS Ldwyksa 
dkystksa ds fo|kFkÊ Hkh blesa [kwc #fp ys jgs 
gSa nksLrksa vkt ge lHkh yksx ;g ns[k jgs gSa 
fd Mªksu dk lQy ç;ksx oSDlhu nokb;ka 
[kkuk igqapkus ls ysdj vkink çcaèku lqj{kk 
ns'k ds c‚MZjvksa dh fuxjkuh —f"k dk;ks± esa 
nokÃ fNM+dus rFkk dhV fu;a=.k ds fy, 
blds vykok chtkjksi.k vkfn esa fd;k tk 
jgk gSA

;g dguk drÃ vfr'k;ksfä ugÈ gksxk 
fd vkus okys le; esa Hkkjrh; —f"k ifj–'; 
esa Mªksu VsDuksy‚th dks cM+s iSekus ij 
bLrseky djrs gq, ns[kk tk,xk —"kdksa dh 
vk; c<+kus esa Hkh bldh vge Hkwfedk ls 
budkj ugÈ fd;k tk ldrk gS vkSj ;g 
dgk tk ldrk gS fd vkus okyh lnh esa ;g 
VsDuksy‚th fdlkuksa ds xkao esa cgqr rsth ls 
nLrd nsxhA

ldsxk og fnu nwj ugÈ gS tc Mªksu dk 
fjeksV fdlku ds gkFk esa gksxk vkSj 
eksckby dh rjg bls vius thou esa 
rsth ls viuk dj blls Hkjiwj Qk;ns ds 
fy, [ksrksa ij pyrs gq, utj vk,axsA 
ljnkj oYyHkHkkÃ iVsy —f"k ,oa 
çk S|k sfxd foÜofo|ky; es a Mªk su 
VsDuksy‚th dk çn'kZu vkSj bldk 
y‚ÇUpx dh xÃ bl nkSjku ns[kk x;k fd 
—f"k foÜofo|ky; ds dk;Z {ks= esa vkus 
okys fofHkUu —f"k foKku dsaæksa ds 
fdlkuksa us bl VsDuksy‚th dks cgqr ikl 
ls blds çn'kZuksa dks ns[kk vkSj bldks 
fdlkuksa ds fy, dkQh mi;ksxh crk;k 
fdlkuksa dk ekuuk gS fd ;fn Mªksu dh 
dher de gks tkrh gS ;k fQj ljdkjh 
Lrj ij [kjhn dj fdlkuksa dks U;wure 
nj ij fNM+dko ds fy, Mªksu miyCèk 
gksrs gSa rks fuf'pr :i ls —f"k ds {ks= esa 
Mªksu ,d ifjorZu ykus esa lQy lkfcr 
gksaxs gesa vk'kk gh ugÈ iw.kZ foÜokl gS fd 
vkus okys le; esa fdlku Mªksu ds fjeksV 
dks vius gkFk esa ysdj viuh [ksrh esa ,d 
Økafr yk,xk tks fd lnkcgkj Økafr dks 
ykus esa ,d uÃ fn'kk çnku djsxkA

lkfcr gksxk —f"k dk;ks± esa mi;ksx djds 
bls de vkenuh dk tfj;k ekudj ;qok 
ih<+h dk [ksrh ls eksgHkax gks jgk Fkk 
ysfdu vc uÃ VsDuksy‚th vkSj M‚u 
tSlh VsDuksy‚th ds vk tkus ls yksxksa dk 
vkd"kZ.k bl vkSj c<+sxk vkSj ;qok vc 
x‚o esa gh jg dj [ksrh dh vksj vkdÆ"kr 
gksaxs vkSj uÃ VsDuksy‚th dk lekos'k dj 
mPp xq.koÙkk ;qä Qyksa ,oa Qy Qwyksa 
dk mRiknu dj ldsaxs ;g ,d vPNh 
lq[k lqfoèkkvksa vkSj Åaph ixkj dh 
ukSdjh ds fy, Hkh 'kgjksa dh vksj 
foLFkkfir gks jgs ;qokvksa dks jksdus esa 
dkQh lQy lkfcr gksxh Mªksu uÃ 
rduhdh ls ifjiw.kZ gksus ds dkj.k ;qok 
ih<+h dks vo'; gh vkdÆ"kr djsxk vkSj 
[ksrh dh rjQ dne c<+kus ds fy, 
;qokvksa dks çsfjr djsxk bldh Hkfo"; esa 
vfr vko';drk gS bl rjg fofHkUu 
{kerkvksa ls ifjiw.kZ Mªksu —f"k mRiknu esa 
çcaèku ds fy, cgqr ykHkçn lkfcr 
gksxkA Mªksu ij Hkkjr ds lkFk&lkFk dÃ 
vU; ns'kksa esa xgu vuqlaèkku yxkrkj 
tkjh gS bldks —f"k ds fofHkUu dk;ks± esa 
n{krk o ljyrk ls ç;ksx esa yk;k tk 
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cukjlvo/kh dfork

lqcg cukjl 'kke cukjl

foÜoukFk d  èkke cukjl

cq<+Å ns[kk nÅM+r ckVu

[kk ds y¡xM+k vke cukjl

xje dpkSM+h xje tysck 

Hkwys uk esgeku cukjl

?kaVu eqga eka eLr teyck

pmpd e?kÃ iku cukjl

xyh idM+ ds ljiV Hkkxk

lM+d r gmos tke cukjl

myVh xaxk bgk¡ cgr ck

vmj u dmuks èkke cukjl

xax vkjrh ns[k ds lcdj

Nkrh xSby tqM+ku cukjl 

Nr ds Åij fprk tyrck

vblu gkS 'ke'kku cukjl

?kkV lcS crykor gmou~

gkS eqäh d èkke cukjl

lkjukFk es ifgyS f'k{kk

ckSèk èkeZ d 'kku cukjl

fHk{kk ls fg fnO; cuyck

f'k{kk d laLFkku cukjl

rqylh vmj dchj d uxjh

lxq.k vmj fuxq.kku cukjl

jkeuxj d yhyk ns[kk

lr;qx d igpku cukjl

jkM+ lk¡M+ lh<+h lU;klh

lcdj gkS lEeku cukjl

?kj ?kj lkM+h  ?kj ?kj dj?kk

çeq[k bgk¡ d dke cukjl

rhu yksd ls U;kjh dk'kh 

vblu gkS ifgpku cukjl

lqcg cukjl 'kke cukjl

foÜoukFk d èkke cukjl

q vKkr



for the development of technology. 

In the past half-decade Indian 
government paying attention in 
upgrading the farming segment and 
therefore, agriculture has been one of 
the key focus areas during successive 
Union Budgets.  'PARMPARAGAT 
KRISHI VIKAS YOJANA' of Indian 
Government (budget 2016-17) 
promote organic farming by bringing 
awareness in farmers about bioagents. 
The last two budgets have seen 
increased focus and attention by the 
government on these two basic inputs 
of agriculture soil and water and is 
providing ecosystem support and 
incentivise the universities that are 
willing to focus on research and 
development and innovations in the 
agriculture sector. 

Sustainable agriculture not only 
reduce the demand of chemical 
fertilizers but also helps in moving 
toward a farming system that is more 
sus ta inable :  envi ronmenta l ly, 
economically, and socially. Among 
other things, this involves: (a) 
economic & social benefits would 
flow from the increased income of 
farmers as a result of improved yield, 
reduced impact of chemicals and 
contribute towards solving food 
security issues in changing climates. 
(b) There are a range of potential 
environmental benefits, once this 
information is available, they can be 
evolved in response to different 
environmental challenges.

This  technology could be 
adopted in fields to improve the rate of 
growth and enhance productivity and 
a lso  helps  reducing chemical 

climatic factors are (drought, flood 
considered as a foremost factor for 
deepen the distress for the cultivators. 
These facts represent a serious threat 
to sustainable food production and 
farm crisis and reports the highest 
number of farmer's suicides in the 
country. Therefore, the output would 
be of direct benefit to small farmers by 
increasing on-farm production, 
diversifying production options and 
increasing farm incomes from 
marketed products. Development of 
sustainable agriculture, commercial 
formulation and delivery system of 
potential bioagents for farmers will be 
done. 

Orienting production options to 
market opportunities through value-
added product, such as organically 
grown wheat,  rice,  millet  and 
vegetables will help farmers move 
from subsistence production to 
i n c o m e  g e n e r a t i n g  a v e n u e s . 
Vegetables being cash crops and short 
duration crops, need intensive 
management.  Over the years, low 
rain and water stress conditions have 
increased steeply input prices and 
undermines incomes which shatters 
confidence of farmers. Use of 
b ioagents  and  i t s  e ff icacy  in 
cultivation reveals that intensive 
cultivation without complete reliance 
on chemical fertilizers is perfectly 
feasible.  An area wise adoption of 
such sustainable practices and 
t e c h n o l o g i e s  w o u l d  r e b u i l d 
confidence of farmers in the practices 
that regenerate agro-biodiversity or 
make better use of local natural 
resources. The stress tolerance 
mechanism of crop, should be studied 

India is bestowed with diversified 
climate and also a major portion of 
population is vegetarian and hence 
d e p e n d e n t  o f  t h e  g r a i n s  a n d 
vegetables.  Undertaken crops, 
assumes to provide food security, 
agricultural development, self-
dependence & enhancement of 
economy of the country. The change 
in global climate is now generally 
considered to be underway and is 
expected to result in a long-term 
negative impact on agricultural 
practices. There is significant amount 
of yield, reduced sugar content, bad 
coloration, and reduced storage 
stability in fruits; increase of weeds, 
blights, and many other harmful 
effects on quality and quantity of 
agricultural crops. 

The agriculture sector in India 
employs more than 90 million people 
and contributes 15.4 % gross value 
addition to the Indian economy.  The 
performance of the agriculture sector 
has remained inconsistent due to low 
productivity that is driven by lack of 
access to basic inputs as well as 
macro-environment issues like 
d r o u g h t ,  f l o o d ,  e t c .  T h i s  i s 
accentuated in the poor socio-
economic condition of the farmers. A 
reduction in crop and agriculture land 
may result in reduced income for 
farmers and agribusiness, increased 
p r i c e s  f o r  f o o d  a n d  t i m b e r , 
unemployment, reduced tax revenues 
because of reduced expenditures, 
foreclosures on bank loans to farmers 
and businesses, migration, and 
disaster relief programs.

In current scenario,  these 
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consumption, and improve waste and 
b y - p r o d u c t  m a n a g e m e n t ,  t h e 
government, NGOs should establish 
the Farmer's Service Centre, that has a 
manda te  to  p rov ide  t echn ica l 
expertise, marketing and supply chain 
support to farmers.

Policy makers will thus need to 
initiate and/or conclude policy actions 
and public programs to shift the sector 
away from the existing policy and 
institutional regime that appears to be 
no longer viable and build a solid 
f o u n d a t i o n  f o r  a  m u c h  m o r e 
p r o d u c t i v e ,  i n t e r n a t i o n a l l y 
c o m p e t i t i v e ,  a n d  d i v e r s i f i e d 
agricultural sector.

sustainable and cost-effective 
agriculture and women's economic 
empowerment will be used for value 
addition and to make the programme 
most effective.

India is a global agricultural 
power house,  but  s t i l l  facing 
challenges in overall development 
and the improved welfare of our 
farmers. Even today most of the farms 
are operated on a part-time, semi-
commercial basis, and a majority of 
local farmers were either unaware of 
or lacked access to agricultural 
innovations,  technologies and 
techniques that were common in 
many other countries.  In an effort to 
b o o s t  y i e l d s ,  r e d u c e  w a t e r 

fertilizers use and subsequently 
reduces  the  cos t  o f  seed l ing 
production. As well, School drop outs 
and less skilled farmer involved in 
agriculture practices with poor 
economic status will be selected to 
training of the technology. Efforts 
will also be made to include women 
since the hill agriculture is mostly 
based on women. On farm field 
demonstrations for popularization of 
the technology will be organized. For 
the awareness and promotion of 
farmers towards organic mode of 
farming and Indian government 
policies, extension booklets/ folders, 
posters and charts covering all the 
interventions subjects such as 
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Bengal, India to assess total As 
content in rice grains. Eighty nine rice 
cultivars were cultivated at three 
different sites having variable soil-As 
level. The level of As in rice grain 

-1ranged from 89-1196 µgKg . Study 
concluded that both rice genotype and 
soil As level play role in grain As 
accumulation (Tripathi et al 2015). 
Other studies in West Bengal also 
showed that the As accumulation in 
crops, cereal grains and vegetables are 
several  fold higher than non-
contaminated areas (Dwivedi et al. 
2010; Tripathi et al 2012). The dietary 
As exposure has caused severe health 
issues to local inhabitants. Rice is 
par t icular ly  more eff ic ient  in 
accumulating As in comparison to 
other cereal grains. Since half of the 
world's population depends on rice-
based diet, thus rice has become the 
major source of dietary As intake, 
particularly for those living in As 
c o n t a m i n a t e d  a r e a s .  S e v e r a l 
laboratory and field studies have been 
done to minimize As accumulation in 
rice grain, these includes agronomic 
practices, soil amendments genetic 
approaches. 

Recent studies have indicated 
that the properties of paddy soil, their 
mic rob ia l  ac t iv i t i e s  and  r i ce 
genotypes play the major role in the 
accumulation of total As in rice grains 
(Zhao et al. 2009; Senanayake and 
Mukherji 2014; Chen et al. 2017; 
Kumarathilaka et al. 2018a &b). The 
genotypic variation in rice have 
shown possibility for characterization 
and selection of low As accumulating 
rice varieties (Tripathi et al 2015) or 
high root iron plaque formation 

Mexico, Thailand, Chile, Nepal, 
Vietnam, Myanmar, China, Germany, 
India, Bangladesh and many other 
countries (Chowdhury et al. 2000; 
Smith et al. 2000; Anawar et al. 2002; 
Mitra et al. 2002; Pandey et al. 2002; 
Mishra et al 2016). However, the 
extent of As contamination is most 
severe in Bangladesh and many states 
of  India  (Mishra et  a l .  2016; 
Srivastava et al. 2016). In India, 
eighteen states and three union 
territories has been found to be arsenic 
contaminated to different extents, 
mostly due to naturally contaminated 
ground water. There are only a few 
exceptions of anthropogenic As 
contamination. Among these, (Mishra 
et al 2016). People inhabiting in these 
As affected areas not only consume 
As through drinking water but also 
from various food sources, such as, As 
tainted cereal grains, vegetables, milk 
and milk products of animals (Cow, 
Buffalo and Goat) (Williams et al. 
2005; WHO 2001). The common 
range  o f  As  accumula t ion  in 
agricultural plants has been reported  

-1 -1 from 7 µgKg to 7500 µgKg around 
the world (Liao et al. 2005; Dahal et 
al. 2008). While the level of As in 
commonly grown agricul tural 
produce of West Bengal, such as 
potato, rice, wheat, cumin, turmeric 

- 1ranges from 0.4 to 693 µgKg  
(Roychowdhury et al. 2002). In 
which, potato skin and rice are found 
to accumulate highest amount of As in 
comparison to other agricultural food 
produce (Roychowdhury et al. 2002; 
Bhattacharya et al. 2010). A two year 
field trials was conducted in As 
contaminated paddy fields of West 

1. Introduction

According to International Agency 
for Research on Cancer, arsenic (As) 
is a well-known non-threshold class 1 
carcinogenic element (IARC-2006). 
The World Health Organization 
(WHO) recognized the arsenic 
poisoning calamity as “the largest 
poisoning of a population in history” 
(Smith et al. 2000). It is well 
established that prolong dietary intake 
of arsenic causes serious diseases 
such as melanosis (dark spots and 
white spots on skin), hyperkeratosis 
(hardening of skin),  gangrene 
(bacterial infection), respiratory 
diseases (tuberculosis, sarcoidosis), 
peripheral vascular disease (black 
foot disease), diabetes, hypertension, 
cardiovascular diseases, neurological 
diseases, metabolic diseases and even 
cancer (skin cancer, lung cancer and 
bladder cancer) (Guha-Mazumder et 
al. 2000; Morales et al. 2000; 
Srivastava et al. 2001; Rahman 2002; 
Sanchez et al. 2016). Arsenic is a 
metalloid which occurs naturally in 
combination with many minerals, 
par t icu la r ly  su l f ide  in  which 
arsenopyrite (FeAsS), orpiment 
(As S ), and realgar (AsS/As S ) are 2 3 4 4

the most common As sulfide minerals. 
The most abundant of these minerals 
is pyrite, commonly containing 
0.02–0.5% As, however as high as 
upto 5% As content is reported in 
pyrite. Due to its natural presence, it 
also releases in ground water by 
different chemical processes. The 
p r o b l em o f  g r o u n d  w a t e r  A s 
contamination is now widespread 
throughout the world including parts 
of United States, Argentina, Pakistan, 

q
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Further, Pedron et al. (2019) also found 
that increasing the level of polishing, 
in terms of polishing time, decreases 
the level of As in rice viz., 20, 40 and 
60 seconds of polishing reduced 41%, 
38% and 55% of As, respectively. 
Although, polishing also greatly 
reduces the level of essential elements 
like Mn, Zn, Fe, Cu, Se and Co in 
comparison to unpolished rice.

2.2 Soaking of rice prior to cooking

Although r insing and then 
soaking of rice prior to cooking is 
commonly  p rac t i ced  in  many 
households to reduce cooking time. 
But it has been studied only recently as 
an effective method for washing out 
As. Based on the various studies we 
have categorized soaking treatments in 
two subcategories such as: soaking at 
different temperature, and soaking at 
different pH of the soaking solution. 
The efficacy of both treatments is 
described briefly below:

a. Soaking with temperature 
variation

Chen et al. (2020) studied effect of 
soaking on the removal of inorganic As 
in rice. They observed that soaking of 
rice at room temperature for 1 hour and 
8 hour in 1:10 rice to water ratio 
reduces inorganic As by 22% and 52%, 

orespectively. Whereas soaking at 80 C 
(above gelatinization temperature) 
reduces an average 40% of the 
inorganic As in only 10 minutes. 
Therefore, it is evident that soaking at 
higher temperature is more efficient in 
removing As in significantly lesser 
time compared to room temperature. 

b. Soaking with pH variation 

There are several studies for As 
removal in rice depending on variation 
in the pH of the soaking solution. For 
this purpose different easily accessible 
edible acids such as acetic acid 
(vinegar) and citric acid (lemon) has 
been used. Use of acetic acid did not 
result in removal of As. For instance, 
Pedron et al. (2019) studied the effect 
of varying concentration of acetic acid 
(0, 1 and 5%) in rice soaking water and 
observed a decrease in the leaching of 
As from rice grain with decreasing pH. 
Whereas, Zhang et al. (2020) found no 

cooking

2.3 Washing and cooking in 
different rice to water ratio

2.1  Dehusking and polishing

There are several methods for the 
dehusking of rice like dry dehusking, 
wet dehusking and dehusking after 
parboiling. Dry dehusking is a 
process in which paddy rice is 
dehusked directly without any 
treatment, while wet dehusking is a 
process in which paddy rice is first 
soaked overnight in water in 1:1.5 
rice to water ratio and then boiled at 

o105 C for 1 hour and afterwards 
dehusked manually. In this regard, 
Signes et al. (2008) compared dry 
dehusking and wet dehusking on rice 
samples collected from West Bengal, 
India. They found that the level of As 
in dry dehusked rice grains contains 
significantly less As in comparison to 
wet dehusked rice. The As content in 
dry dehusked rice was found to be of 

-1339 µgkg , while in wet dehusked 
-1rice it was 507 µgkg  which is 49.5 % 

more as compared to dry dehusked 
rice. The increase in the level of As in 
wet dehusked rice was due to the use 

-1of As contaminated water (40 µgkg ) 
for soaking and boiling. The increase 
in As content is wet dehusked rice is 
supposed to be due to the use of As 
contaminated water for boiling. In 
contrast to wet dehusking, the 
parboiled (boiling followed by 
drying) and dehusked rice showed 
31% reduction in As content in 
comparison to non-parboiled rice 
(Rahman et al. 2007). Therefore, 
based on the studies of dehusking of 
rice it is evident that dehusking after 
parboiling of paddy rice reduces more 
As content in rice grain as compared 
to other dehusking processes. The 
dehusked rice, commonly referred as 
brown rice, undergo polishing to get 
white rice before marketing or being 
used for cooking. It has been 
observed that polishing also removes 
As from white rice. Naito et al. (2015) 
compared different  degree of 
polishing and observed that 5% 
polishing reduces up to 38% As, 
whereas 10% polishing reduces up to 
50 % of As as compared to brown rice. 

varieties (Dwivedi et al 2010). 
Agronomic practices like water 
management (aerobic irrigation 
system) (Rahman and Sinha 2013; 
M u k h e r j e e  e t  a l .  2 0 1 7 ) ; 
implementing different nutrients viz. 
silicon, phosphate, sulfur, and 
nitrogen has been suggested to reduce 
As accumulation (Senanayake and 
Mukherji 2014; Farrow et al. 2015; 
Seyfferth et al. 2016; Li et al. 2019; 
Dwivedi et al. 2020). Recently, 
immobilization of As in soil by the 
application of nanoparticles such as, 
nanoparticles of iron and zinc oxide in 
As-contaminated paddy soils has also 
been studied for alleviation of As in 
rice (Han et al 2021; Yan et al 2021). 
Apart from these, some of the 
biological methods like use of 
microorganisms and transgenic 
approaches for development of low 
As accumulating rice have also been 
studies (Meng et al. 2011; Li et al. 
2016; Gustave et al. 2018). All these 
practices have shown potential to 
decrease As accumulation in rice 
grains  to  var ious extent .  But 
according to calculation of MTDI (2 

-1µgkg  body weight) on rice based 
diet, the level of As, even after use of 
above methods, is still higher in the 
r i c e  g r a i n .  T h e r e f o r e ,  o t h e r 
alternatives, such as post-harvest As 
mitigation techniques also needs to be 
explored to further minimize As from 
the platter.

I n  t h i s  a r t i c l e  w e  h a v e 
summarized the different post-
harvest approaches for As mitigation, 
which can be applicable in rural areas. 
These broadly includes post-harvest 
mechanical treatments (dehusking 
and polishing), pre-cooking (washing 
and soaking), and during cooking 
(cooking in different rice to water 
ratio) treatments which effect As 
levels in cooked rice. During use of 
these methods, the effect on other 
essential, toxic elements and vitamins 
are also discussed. 

2.  Different method for As 
removal from rice grain

2.1  Dehusking and polishing

2.2 Soaking of rice prior to 
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using 6 times excess water for cooking. 
Increasing the frequency of washing 
by five times and the cooking in twice 
and four times excess water removed 
25% and 44% As (Sharafi et al. 2019). 
Washing rice three times in excess 
water (1:6 rice to water ratio) and then 
cooking in (1:3) rice to water ratio to 
complete absorption of water results in 
38% As reduction while cooking in 
(1:6) rice to water ratio results in 62% 
As reduction. Cooking rice in (1:10) 
rice to water ratio after washing the 
raw rice in (1:6) rice to water ratio 
reduces 49% of As in cooked rice 
(Atiaga et al. 2020). However, Mandal 
et al. (2019) determined the As 
concentration in raw and cooked rice 
i n  t he  househo ld  As  a ff ec t ed 
Chakudanga village of Chakdaha 
block in Nadia district, West Bengal, a 
one of the high As contaminated 
village of Nadia district (Biswas et al., 
2011). In this study rice was cooked 
using milli-Q water from laboratory 
and ground water in individual 
household of the studying region. Rice 
was washed 3 to 4 times and soaked for 
15 to 20 minutes before cooking in 
excess water and water was strained 
after cooking. Concentration of As in 
ground water used for cooking was 

-found to be in the range of 90-230 µgL
1 -They found that around 1.1-8.0 µg kg. 
1 of As was removed in washing before 
cooking and mean of 56 ± 25% 
increase of As was found in the rice 
grain when cooked in As contaminated 
water, while reduction of 80% of As 
was observed in rice when cooked in 
As free water. From the above 
discussion, it was found that all the 
studies performed in washing in (1:6) 
rice to water ratio and then cooking in 
1:6 rice to water ratio reduced 30-35% 
As (Raab et al. 2009, Halder et al. 
2014, Gray et al. 2016, and Mwale et 
al. 2018), and cooking in 1:10 rice to 
water ratio reduced about 48-49% of 
As (Gray et al. 2016, Atiaga et al. 
2020). (Fig.i)

T h u s ,  i n c r e a s i n g  w a s h i n g 
frequency and using excess water for 
washing and cooking may remove 30-
50% of As, however, it also removes 
other elements as well, various trace 

through washing and cooking, the 
main findings are discussed below: 

a. Effect of As contaminated water 
on the level of As in cooked rice 

The water used for cooking rice 
also effects the level of As in cooked 
rice. For instance in As contaminated 
areas water used for cooking may also 
contain significant amount of As 
which would further increase the 
level of As in cooked rice. Bae at al. 
(2002) observed that cooking in 1:3 or 
1:4 rice to water ratios with As 
contaminated water (containing 297 

-1µgL  As) increased the level of As in 
cooked rice by 84% as compared to 
uncooked rice. Mandal et al., 2019 
also found an average 56 ± 25% 
increase in As in rice grain when 
cooked in As contaminated water 

-1 (132 ± 33 µgL As), while reduction 
of 80% of As was observed in rice 
when cooked in As free water in 
e x c e s s  v o l u m e .  T h u s ,  u s i n g 
contaminated water for rinsing and 
cooking may not be a good option for 
removing As from rice grain.

b. Wash ing  and  cook ing  in 
different rice to water ratio

Frequency of washing and 
volumes of water for cooking rice has 
been found to have significant effect 
on the As content in cooked rice. 
Washing rice for three times in 1:2 
rice to water ratio and cooking in 1:6 
rice to water ratio reduces As by 45% 
in cooked rice (Mihucz et al. 2007 & 
2010). Whereas, cooking rice in 1:2.5 
rice to water ratio after washing in 1:6 
rice to water ratio result in 6% while 
both washing and cooking in excess 
water (i.e. 1:6 rice to water ratio for 
both) resulted in decrease upto 33% 
As in cooked rice (Raab et al. 2009). 
Halder et al. (2014) also found 33% 
reduction in As content in cooked rice 
using 1:6 rice to water ratio both for 
washing and cooking. Gray et al. 
(2016) used similar rice to water ratio 
(1:6) for washing and used different 
amounts of water for cooking. They 
observed upto 6%, 35% and 48% 
reduction in As content in cooked rice 
by cooking in 1:2, 1:6 and 1:10 rice to 
water ratio. Mwale et al. (2018) also 
found up to 30% reduction in As by 

difference in the As content in soaked 
rice when compared with unsoaked 
rice at different concentration of 
acetic acid (0.5%, 1%, 1.5% and 2%). 
In contrast, washing with citric acid 
resulted in significant amount of As 
removal from rice grain. Pogoson et 
al. (2021) studied the effect of 
cooking rice in excess water (1:5 rice 
to water ratio) and pre-soaking at 
different pH by using different 
concentrations of citric acid (0, 
0.0001, 0.001, 0.01, 0.1 and 1 M 
solution, in 1:5, rice: water ratio). 
Cooking in excess water resulted in 
33% reduction in As while, soaking in 
citric acid solution for 12 h followed 
by cooking in excess water resulted in 
54% As reduction. They further 
analyzed the effect of calcium 
carbonate for neutralizing the pH. 
For, this purpose, citric acid soaked 
rice was rinsed by double distilled 
water and further soaked in 1 M 
calcium carbonate solution for 12 hrs. 
Afterwards the rice was cooked in 
excess water, this treatment resulted 
in further decrease in As i.e. 62% 
l o w e r  A s  .  D u r i n g  t h e s e 
combinations, reduction of iAs and 
D M A  w a s  8 1 %  a n d  6 6 % , 
respectively. Cooking in excess water 
also resulted in reduction in other 
nutrient elements, such as, P (67%), 
Zn (33%) and K (83%), pre-soaking 
in citric acid further reduces K, Zn 
and S but not P and Ca to major 
consequence.

2.3 Washing and cooking in 
different rice to water ratio

Method of washing and cooking 
of rice has been also found to 
significantly affect the level of As in 
rice grain. Broadly two method of rice 
cooking are in practice, viz., complete 
absorption and straining method. In 
complete absorption method, rice is 
cooked in adequate amount of water 
which is completely absorbed by the 
rice during the cooking. This is the 
most widely used method in India. 
While in some part of India rice is 
boiled in plenty of water and excess 
water is strained after cooking. 
Several studies have been done 
aiming the reduction of As in rice 
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respect to As removal, however, it 
also compromises the nutritional 
quality of the cooked rice, the level of 
vitamins and nutritional elements 
have been found decreased. It should 
also be noted that cooking of rice in 
As tainted water enhanced the level of 
As in  the cooked r ice .  Thus, 
contaminated water must not be used 
for cooking of rice.
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elements. The studies discussed 
above reported reduction in Fe (20-
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The percent removal of As with 
increasing water volume for washing 
and cooking and a t  d i fferent 
frequency of cooking has been 
detailed in table 1. 

3.  Conclusion

The results of various studies 
carried out in last decades showed 
that washing, soaking and cooking in 
excess water significantly decreased 
the As content in the cooked rice. 
Cooking in excess water and straining 
extra water is better method than 
complete absorption method with 
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Method  Treatment  Raw rice total arsenic 
concentration (µgKg-1)  

Treated rice arsenic 
concentration (µgKg-1)  

% 
Reduction  

of As  

%  
Increase of 

As  

Dehusking  

*Wet 
Dehusking  339  507  49.5

Dehusking
 

Parboiled 
Dehusking

 
650

 
400

 
39

 
Polishing

 
5%

 
Polishing

 
256.33

 
158.66

 
38.1

  
Polishing

 
10%

 
Polishing

 
256.33

 
128.33

 
49.9

  
Polishing

 
20 sec

 
650

 
386.75

 
40.5

  
Polishing

 
40 sec

 
650

 
403.65

 
37.9

  
Polishing

 
60 sec

 
650

 
295.1

 
54.6

  Cooking
 

*Cooking
 

173
 

318.6
  

84
 Washing + 

Cooking

 

Washing for 3 
times (1:2)

 

+ 
Cooking (1:6) 

 

142.1

 

77.53

 

45.4

 
 Washing + 

Cooking
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Cooking
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+ Cooking
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Table 1: Efficacy of different methods for mitigation of arsenic during post-harvest, pre-cooking and cooking 
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Fig. 1. Retention of Arsenic content in cooked rice by different cooking and 
dehusking method *'When rice cooked in As contaminated water
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broader aspect of understanding the 
sustainability of ecosystem services. 
Students should learn the standard 
methodology of estimating the 
extraterrestrial radiation at a specific 
location. Knowledge of earth-
atmosphere interactions may enhance 
their capabilities to understand the 
atmospheric circulation vis-à-vis 
radiation effects. Students should 
keep in mind about important 
equation for the estimation of mean 
daily values of extraterrestrial 
radiation. 

the region is changing. Therefore, 
these interactions would lead to a 
changed environment wherein fruit 
tree were supposed to alter their 
pheno log ica l  behav iour.  The 
response of critical phenophases was 
thus linked to radiation received over 
those periods. Many a times, it was 
felt needed to estimate the GPS based 
prediction system and also to develop 
apps for easy, portable and cost 
e ffec t ive  ways  of  es t imat ing 
extraterrestrial radiation. All these 
scientific information would lead to 

Scientific analysis of extraterrestrial 
radiation in any sites is a pre-requisite 
for  gaining knowledge on i ts 
dynamics. The radiation which is 
being received at a particular zone is 
to be estimated for linking climate 
change studies. The vast area of 
mango orchards in Rehmankhera, 
Malihabad, Lucknow, Uttar Pradesh 
provides livelihood opportunities to 
fruit growers. Farmers are sincerely 
engaged in orchard management for 
which  t imely  bound  cu l tu ra l 
operations are needed. It has been 
observed that the extraterrestrial 
radiation varied from 21.78 to 40.73 

2MJ/m /day over mango orchards. The 
2summer (32.8 to 40.68 MJ/m /day), 

2monsoon (28.94 to 40.14 MJ/m /day) 
a n d  w i n t e r  ( 2 2 . 0 4  t o  2 7 . 5 3 

2MJ/m /day) months had different 
l e v e l s  o f  r a d i a t i o n  a t t r i v a l . 
Histographic diagram showed 
widespread variability over the 
region. Researchers and scientists 
across the globe are interested for 
climate change analysis for which 
radiation dynamics was also taken 
into consideration. In case of 
simulation studies, radiation and 
radiat ion use eff iciency were 
considered as important inputs for 
c h a r a c t e r i z i n g  t h e  r o l e  o f 
m a n a g e m e n t  c u m  w e a t h e r 
interactions for food security. Adak et 
al .  (2016) systematically and 
scientifically estimated heat use 
efficiency in Dashehari Mango. Food 
productivity, fruit production and 
soil-tree radiation interactions are of 
immense importance as weather over 
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(2015) found correlation of light 
interception with almonds yield 
p r e d i c t i o n  o f  c o u r s e  g r e a t e r 
percentages with foliar nitrogen status 
were revealed. Interestingly, tree 
canopy models better provides better 
opportunity to enhance the efficacy of 
radiations through the modified 
canopy architecture vis-à-vis high 
yield and quality fruits in peach (Tang 
et al., 2015). Even, information of long 

had an impact as a function of these 
dynamics (Adak et al., 2014). Fruit 
set could be different under various 
solar radiation regimes across 
agroecologies and differential fruit 
yield could be harvested and 
explained by scientific interventions 
at a particular place. Baek et al. 
(2012) scientifically analyzed the 
distribution of solar radiation in 
South Korea. Zarate-Valdez et al. 

Equation number 1: 

Ra = [(24×60)/π ×Gsc × dr × {Ws×    

Sin (Φ) ×Sin (σ) + Cos (Φ) ×Cos (σ) 
×Sin (Ws)}]

Ra = Extra terrestrial radiation  
2(MJ/m /day), Gsc = Solar Constant = 

20.082 MJ/m /min

dr = Inverse relative distance earth-
sun, 

Equation number 2: dr = {1+0.033 
×Cos (2π/365 ×J)} Where J is the 
Julian day; 

Ws = Sunset hour angle, Φ = Latitude 
(radian) σ = Solar declination 

For Rehmankhera, Lucknow and the 
data of LAT: 26° 54' N, LONG: 80° 
45' E, ALT: 127 m are considered for 
this scientific analysis.

Results of Ra over mango orchards of 
Rehmankhera, Lucknow indicated 
variations in frequency levels. It was 
inferred from the histographic 
diagram that maximum frequency 
distribution lies in 132% with class 

2intervals of 36.94 to 40.72 MJ/m /day 
followed by 90% in 21.78 - 25.56 

2MJ/m /day classes (Fig. 1). In 
between 42, 44, 51% frequency levels 
with 29.36 - 33.14, 25.57 - 29.35 and 

233.15 - 36.93 MJ/m /day class 
intervals was recorded. The dr values 
varied between 0.97 to 1.03 (Fig. 4) 
and the Ws had 1.35 to 1.79 values 
across 1 to 365 Julian days (Fig. 5). 
Radiation influences on the tree 
pheno logy  and  i t s  r e sponse , 
evapotranspiration significantly 
linked with soil moisture stress and 
tree water content. Therefore, 
irrigation application and precision 
farming in orchards are essentially 
dependent on the atmospheric-tree-
soil interactions to optimize moisture 
conservation protocols. Fig. 2-3 
clearly depicted the role of radiation 
regimes on the flowering and fruit set 
pattern as well as yield differences in 
mango. The radiation use efficiency 
under various ecosystems should be 
determined for the purpose of 
deriving strategy planning of climatic 
response and tree phenological 
changes to changed atmospheric 
environment over the decades. It was 
revealed that the flowering in mango 
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Fig. 3. Mango yield at Rehmankhera, Lucknow location

Fig. 2. Differential flowering and fruit setting in Mango at Rehmankhera, 
Lucknow location
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term tree phenology helps in brings 
out the heat requirements of almond 
(Benmoussa et al., 2017). Under the 
water stressed condition in partial 
root zone drying situation, the 
response of regimes alters the 
physiological responses of citrus also 
(Romero-Conde et al., 2014). Thus, 
sensor application has tremendous 
s cope  i n  va s t  a r ea s  o f  ag r i -
horticultural systems for efficient 
orchard management. Pierce and 
Elliott (2008) suggested wireless 
sensor networks for on-farm and 
regional agricultural systems as well 
in Eastern Washington. Riquelme et 
al. (2009) recommended the use of 
t h i s  n e t w o r k  f o r  p r e c i s i o n 
horticulture in southern Spain. Even, 
irrigation management point of view, 
innovation of low cost weighing 
lysimeter is a boon for farmers (Ruiz-
Peñalver et al., 2015). Advanced 
technological outcomes in the form of 
mobile apps development for easy 
and cost effective estimation of 
extraterrestrial radiation would 
provide easy access of quality data 
and may be used in effective orchard 
practices, simulation studies and 
climate change impact analysis 
(Molina-Martinez et al., 2011). 
Growers should be sensitizing to gain 
knowledge on radiation interception 
cum yield attenuation for canopy 
development of their orchards to 
obtain fruit production. 
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Unlike a drop of water which loses its identity when it 

joins the ocean, man does not lose his being in the 

society in which he lives. Man’s life is independent. He 

is born not for the development of the society alone, but 

for the development of his self.

~ B. R. Ambedkar

https://www.sciencedirect.com/science/article/pii/S0378377414003102
https://www.spiedigitallibrary.org/profile/Sang-il.Na-124975


refers to the “minimum distance at 
which two distinct points can be 
differentiated by it” (Davey, 2020).

Although the first compound 
microscope (Figure 2) was invented 
i n  1 5 9 0  b y  t h e  D u t c h  g l a s s 
manufacturer, Hans Jenssen, and his 
son, Zacharias Jenssen, but could not 
draw wide attention as it was not 
published (Davidson, 2009). Later, 
the English scientist, Robert Hooke 
showed his interest in the microscope 
and spent a lot of his time working 
with the microscope and observing 
many structures such as fly's eye, 
seeds, plant cell, etc. He published his 
findings in 1665 in the form of a book 
'Micrographia' (Repossi, 2019; 
Bennett, 1989).

M O D E R N  C O M P O U N D 
MICROSCOPE

A l t h o u g h  c o m p o u n d 
thmicroscopes were invented in the 17  

century, but this was not enough to 
m e e t  t h e  a s p i r a t i o n s  o f 

microscope which improved the 
efficiency of the instrument to 
visualize the microscopic details of 
the tiny objects.

COMPOUND MICROSCOPE
thIn 17  century, the need of 

increasing the magnification power of 
simple microscope was realized. The 
use of lenses with short focal length 
would have solved the purpose but it 

could also affect the see-through of 
the lenses. The compound microscope 
was invented 
to overcome 
t h e  l o w 
magnification 
p o w e r  o f 
s i m p l e 
microscopes. 
Besides better 
magnification, 
t h e s e 
microscopes 
do have better 
r e s o l u t i o n 
limit also. The 
t e r m 
r e s o l u t i o n 
l i m i t  o f  a 
m i c r o s c o p e 

H I S T O R Y:  B E H I N D  T H E 
MICROSCOPIC WORLD 

Microscopic organisms are known to 
us since the Vedic period, which 
remained unseen until the discovery 
of the microscope (Jakhmola, 2010). 

stDuring 1  century AD, glasses were 
invented by Romans to examine the 
quality of fabrics. They had tested 
different glasses and found it helpful 
in magnifying the objects.

thIn the late 17  century, the Dutch 
draper Antony von Leeuwenhoek 
took interest in Rome's lenses and 
tested more than 500 lenses to observe 
the quality of fabrics as well as the 
unseen world around him. With these 
lenses, he could invent the simple 
microscope (Figure 1) that can 
magnify the things up to 270 fold (X) 
(Fields, 2019). Using this simple 
microscope,  he could see the 
structures, such as blood cells and 
bacteria, which no one had seen 
before. Due to his contributions, 
Leeuwenhoek is regarded as "Father 
of Microbiology" (Karamanou et al., 
2010). 

Thereafter, many scientists made 
their contributions to the microscopic 
field and invented different types of 
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The pinhole in the optical 
path cuts off signals that are 
out of sight, enabling the 
light detector to enter only 
the fluorescence signals 
from the illuminated spot. It 
also allows for optical 
s e c t i o n i n g  a n d  t h r e e -
dimensional reconstruction, 
so even with the dense 
specimen, it gives us crisp 
images. Marvin Minsky was 
the first to invent confocal 
m i c r o s c o p e  i n  1 9 5 7 

(Robinson, 2001).

ELECTRON MICROSCOPE

In 1931, Max Knoll and Ernst 
Ruska discovered that electron beams 
can be used in microscopy rather than 
light. In 1938, the first commercial 
Electron microscope (Figure 6) was 
built. These microscopes could be used 
to view structures which cannot be 
seen us ing l ight  microscopes . 
Transmission electron microscopy 
(TEM) was the early version that was 
used as an electron microscope with 
resolution limit of 100 pm. In 1965, the 
first Scanning electron microscope 
(SEM) entered the market, with 
resolution limit of 50 pm. The 
invention of electron microscopes 
revolutionized the field of biological 
materials science with incredibly high 
magnification and resolution.

hand, the further advancement in 
microscopy came with invention of 
fluorescence microscopes. 

FLOURESENSE MICROSCOPE

The significance of fluorescence 
w a s  f i r s t  r e a l i z e d  b y  O s k a r 
Heimstaedt who described the 
Flourescence microscope (Figure 4) 
in 1911 In traditional (Kasten, 1989). 
fluorescence microscopy, the sample 
is illuminated and the light emanating 
from it is collected to visualize the 
object. Most of the collected light is 
from parts of the sample that are out 
of focus and its range of resolution 
reaches 230-30 nm (Wollman et al., 
2 0 1 5 ) .  F o r  m o r e  a d v a n c e d 
illumination, confocal microscopy 
came into operation.

CONFOCAL MICROSCOPE

Fluorescence optics is used in the 
Confocal Microscope (Figure 5) 
also. However, instead of lighting the 
entire sample at once, the laser light is 
centered on a given spot at a particular 
depth within the sample. This 
contributes to the emission of 
fluorescent light at this very stage. 

microbiologists. To make it a more 
powerful instrument, it had been 
equipped with features such as 
multiple objective lenses (4 X, 10 X, 
40 X or 100 X), reflecting mirrors, 
condensers, coarse and fine adjuster 
knobs as shown in Figure 2.

A D VA N C E D  C O M P O U N D 
MICROSCOPE

These microscopes have built-in 
light source and imaging system in 
add i t ion  to  the  conven t iona l 
compound microscopes. Both stained 
and unstained objects and substances 
can be easily seen with the aid of this 
microscope .  Moreover,  these 
microscopes are fitted with digital 
camera and computer, as seen in 
Figure 2, to capture and store the 
photomicrographs of the objects. 
However, these microscopes have 
some limitations in visualizing the 
unstained live objects that cannot be 
c l e a r l y  d i s t i n g u i s h e d .  M o r e 
sophisticated microscopes were 
therefore developed to troubleshoot 
this problem.

P H A S E  C O N T R A S T 
MICROSCOPE

In 1934, the Dutch physicist Frits 
Zernicke invented a phase-contrast 
microscope as shown in Figure 3. 
This device allowed the researchers 
to capture high contrast images of 
transparent biological materials 
(Zernike, 1942). In order to improve 
the contrast of the sample, the system 
uses a phase difference between the 
scattered light from different sections 
of the sample, which can also be 
improved by staining the samples 
with high contrast material, such as 
sliver and gram's stain. On the other 
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w a s  s p o n s o r e d  b y  m a n y 
organizations including Bill & 
Melinda Gates Foundation, 
Wa s h i n g t o n ,  U S A .  T h e 
motivational goal around the 
project was to develop a best 
microscope under $1(Foldscope 
Instruments Inc., 2018). 

I n  J u n e  2 0 1 4 ,  t h e 
t e c h n o l o g y  b e h i n d  t h e 
development of Foldscope was 
published in PLoS ONE journal 
(Cybulski et al., 2014). In the 
same year, a pilot scale program 

financed by the Moore Foundation, 
California, USA, was launched for the 
distribution of over 60,000 Foldscope 
in more than 135 countries. In 
exchange for this, they were invited to 
p u b l i s h  t h e i r  f i n d i n g s  i n  t h e 
m i c r o c o s m o s  c o m m u n i t y  t o 
popularize the Foldscope around the 
world. Foldscope Instruments, Inc. 
was founded in December 2015. The 
company was of the opinion that the 
instrument should meet the curious 
people in each corner of the world. In 
this regard, they set their target of 
distributing one million Foldscope by 
the end of 2018.

FOLDSCOPE IN INDIA

In September 2015, Department 
of Biotechnology (DBT), Government 
of India, signed an agreement with 
Manu Prakash Lab at Stanford 
Universi ty,  USA, to bring the 
Foldscope in India and to stimulate the 
scientific curiosity of Indian students. 
Foldscopes were distributed to many 
college students and a series of 
workshops were conducted across 
India in December 2015 to popularize 

this handy instrument. In May 
2 0 1 7 ,  D B T a n n o u n c e d  a 
program "Foldscope  as  a 
Research Tool" to provide 
financial assistance to the 
scientists and teachers across 
India. In March 2018, more than 
three hundred curios scientists 
got approval for the use of 
Foldscope for various purposes 
under the program. They have 
been given various forums to 
s h a r e  t h e i r  i d e a s  a n d 
observations about science, such 

of a puzzle on a sheet of paper that can 
be solved within seven minutes to 
make it a functional instrument. It 
may be easily kept in pocket and 
transported everywhere. Being made 
of paper, it is unbreakable. The 
samples mounted on either the glass 
or paper slides can be visualized with 
this instrument. The instrument uses 
sunlight as light source, while it may 
also be coupled with a LED light 
source for enhancing the object 
visualization (Figure 7). Moreover, it 
may also be attached with cell phone 
using couplers for capturing the 
images and videos as well as for 
projecting the image on a screen. It 
has the magnification power of 140 
X. In the nutshell, it is a modern 
version of the Leeuwenhoek's 
Microscope which is not only handy 
or cheaper, but also eco- friendly.

HISTORY OF FOLDSCOPE

Manu Prakash and his team 
began  the  pro jec t  o f  making 
foldscope by combining "frugal 
science" and "origami" in November 
2012 (Banerjee, 2018). The project 

Over the time, the efficiency of 
microscopes improved and so as its 
size, cost, maintenance and fragility. 
Thus, the handling and operation of 
microscopes became difficult for the 
new researchers or the beginners. 
These problems have contributed to 
the idea of a handy microscope.

IDEA BEHIND INVENTION OF 
FOLDSCOPE

The limited availability, delicacy 
and cost of the microscopes were 
realized by Manu Prakash and his 
research student Jim Cybulski during 
one of their field visit. They could not 
get the microscope during the visit as 
the microscope they carried was 
broken during the voyage and were 
not appropriate for study (Foldscope 
I n s t r u m e n t s  I n c . ,  2 0 1 8 ) .  To 
troubleshoot such problems, they 
constructed a handy microscope 
using origami paper and micro-
lenses, which was very similar to 
Leeuwenhoek's microscope. As the 
instrument was made by folding the 
paper, it was named as Foldscope.

The Foldscope comes in the form 
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student needs the cheapest, compact, 
and easy-to-use instrument, and all of 
this is possible through this. It could 
also generate curiosity among students 
towards  mic roscop ic  sc ience . 
Everyone could enjoy the microscopic 
world around them in future using 
Foldscope without any obstacles. 
Hence, the colleges and science 
institutions should take leading steps 
towards the invention and use of 
origami paper based instrument like 
Foldscope. It will give the opportunity 
to the students as well as citizen 
scientists for enjoying sciences, not be 
afraid of it. 
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unicellular and 
m u l t i c e l l u l a r 
organisms like 
m i c r o a l g a e , 
parasites, blood 
cells, arthropods 
and plant cells. 
Thus, it can be 
used to diagnose 
p a r a s i t i c 
d i s e a s e s ,  t o 
check the pest 
contamination in 
soil as well as to 
determine the 
f o o d  q u a l i t y.  
(Banerjee, 2018).

CONCLUSION

There is no 
d o u b t  t h a t 
science seems to 
go beyond the 
limits of human 
b e i n g s .  I n 
support of the 
m i c r o s c o p i c 
world, Foldscope 
i s  a  m a j o r 
groundbreaking 
and imaginative 
i n v e n t i o n . 
Everyone as a 

as organizing workshops and sharing 
their experiences on the website 
microcosmos.foldscope.com. In the 
same programme, the authors could 
also get the opportunity to use 
Foldscope and shared some of our 
experiences on the internet (Figure 
8).

PROS AND CONS

There are few reasons behind the 
advancement of  Foldscope in 
scientific world. It is a type of modern 
portable compound microscope that 
is inexpensive, simple to operate, 
light weighted and can be used with 
cell phones to take live images on 
sampling sites. Figure 9 shows the 
photomicrographs of cyanobacterial 
samples captured with Foldscope and 
a compound microscope (Nikon 6 
model)  general ly used in our 
classrooms.  From the comparison of 
these images,  i t  is  c lear  that 
Foldscope can be used in classroom 
laboratories for teaching the diversity 
of microscopic world. However, it 
cannot be used for identification of 
the small microorganisms like 
bacteria, until the improvement of its 
magnification power.  

According to the Foldscope field 
guide, it can be used to see various 
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and .https://www.quekett.org

Figure 2. Photograph of Zacharias 
J a n s e n  ( a ) ,  F i r s t  c o m p o u n d 
microscope (b), Modern compound 
microscope (c), Advanced Compound 
microscope (d).Images 'a' and 'b' 
a d a p t e d  f r o m 
https://micro.magnet.fsu.edu/ and 
h t t p s : / / w w w. v i s i o n e n g . c o m , 
respectively. Images 'c' and 'd' were 
taken in Cyano Biotech Lab.

Figure 3. Photograph of Frits Zernicke 
(a), Phase-contrast microscope and 
path of light image in it (b). Images 
a d a p t e d  f r o m 
https://www.nobelprize.org and 
https://www.microscope.healthcare.ni
kon.com, respectively.

Figure 4. Image of a Flouresence 
Microscope. Image adapted from 
https://www.microscope.healthcare.ni
kon.com.

Figure 5. Photograph of Marvin 
Minsky (a), and confocal microscope 
with complete setup (b). Images 
adapted from Getty images and 
https://www.microscope.healthcare.ni
kon.com, respectively.

Figure 6. Photograph of Max Knoll 
(Left) and Ernst Ruska (Right) (a), 
Scanning Electron microscope setup 
( b ) .  I m a g e s  a d a p t e d  f r o m 
ht tps: / /www.pinterest .com and 
https://serc.carleton.edu, respectively.

Figure 7 .  Photograph showing 
Foldscope (a),  and LED Light 
magnifier (b) Images adapted from 
www.foldscope.com

Figure 8. Author's experiences with 
Foldscope shared on Foldscope 
website

microcosmos.foldscope.com.

Figure 9. Photomicrographs of 
d i f f e r e n t  l a b o r a t o r y  g r o w n 
c y a n o b a c t e r i a  c a p t u r e d  w i t h 
Compound microscope (Nikon 6 
model)  under 45X (A-D),  and 
Foldscope (E-H).

10. Karamanou, M., et al. (2010) 
Anton van Leeuwenhoek (1632-
1 7 2 3 ) :  f a t h e r  o f 
micromorphology and discoverer 
o f  s p e r m a t o z o a .  R e v i s t a 
Argentina de microbiologia 
4 2 ( 4 ) ,  3 1 1 - 3 1 4 .  d o i : 
1 0 . 1 5 9 0 / S 0 3 2 5 -
75412010000400013

11. Kasten, F. H. (1989). The origins 
o f  m o d e r n  f l u o r e s c e n c e 
microscopy and fluorescent 
probes. In: Kohen E (Ed) Cell 
s t ruc ture  and  func t ion  by 
m i c ro s p e c t ro f l u o ro m e t r y . 
Academic Press, USA. pp. 3-50. 
doi: 10.1016/C2013-0-10983-X 
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microscope: from magnifying 
glass to micro neurosurgery. 
Neurosurgery, 42(4), 899-907.
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of confocal microscopy. Methods 
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transparent objects part II. 
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Figure legends

Figure 1. The photograph of Antony 
v o n  L e e u w e n h o e k  ( a ) 
Leeuwenhoek's microscope and (b). 
Images adapted from 

https://www.discovermagazine.com/ 

under  Category  B and Head, 
D e p a r t m e n t  o f  B o t a n y  a n d 
Microbiology, H.N.B. Garhwal 
University, Srinagar (Garhwal), India 
for providing the necessary facilities. 
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