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izsjd izalxizsjd izalx

 ,d prqj O;fä dks dky ls cgqr Mj yxrk Fkk] vkSj og lksprk Fkk fd esjh fdlh Hkh {k.k e`R;q gks ldrh gSA og D;k djs\
,d fnu mls prqjkbZ lw>h vkSj dky dks gh viuk fe= cuk fy;kA mlus vius fe= dky ls dgk&fe=] rqe fdlh dks Hkh ugha NksM+rs gks] 
fdlh fnu eq>s Hkh xky esa /kj yksxks! dky us dgk& ;s e`R;qyksd gSA tks vk;k gS mls ejuk gh gSA l`f’V dk ;g “kk”or fu;e gSA blfy, 
eSa etcwj gwa] iajrq rqe fe= gks blfy, eSa ftruh fj;k;r dj ldrk gwa d:axk gh] eq>ls D;k vk”kk j[krs gks] lkQ&lkQ dgksA

 O;fä us dgk& fe= eSa bruk gh pkgrk gwa fd vki eq>s vius yksd ys tkus ds fy, vkus ls dqN fnu igys ,d i= vo”; fy[k 
nsuk rkfd eSa vius cky&cPpksa dks dkjksckj dh lHkh ckrsa vPNh rjg ls le>k nwa vkSj Lo;a Hkh Hkxoku Hktu esa yx tkÅaAdky us çse ls dgk& 
;g dkSu lh cM+h ckr gS] eSa ,d ugha vkidks pkj i= Hkst nwaxk] fpark er djks pkjksa i=ksa ds chp le; Hkh vPNk [kklk nwaxk rkfd rqe lpsr 
gksdj dke fuiVkyksA og O;fä cM+k gh çlUu gqvkA lkspus yxk fd vkt ls esjs eu ls dky dk Hk; Hkh fudy x;k] eSa tkus ls iwoZ vius lHkh 
dk;Z iw.kZ djds tkÅaxk rks nsork Hkh esjk Lokxr djsaxsA

 fnu chrrs x;s vkf[kj e`R;q dh ?kM+h vk igqaph *dky* vius nwrksa lfgr mlds lehi vkdj cksyk&Þfe= vc le; iwjk gqvk 
esjs lkFk pfy, eSa lR;rk vkSj –<+rkiwoZd vius Lokeh dh vkKk dk ikyu djrs gq, ,d {k.k Hkh rqEgsa vkSj ;gka ugha NksM+waxkAß
ml O;fä ds ekFks ij cy iM+ x,] Hk`dqVh ru x;h vkSj dgus yxk& Þf/kDdkj gS rqEgkjs tSls fe=ksa ij! esjs lkFk fo”okl ?kkr djrs gq, rqEgsa 
yTtk ugha vkrhß\

 Þrqeus eq>s opu fn;k Fkk fd vkus ls igys i= fy[kwaxkA ijarq rqe rks fcuk fdlh lwpuk ds vpkud nwrksa lfgr esjs Åij p<+ vk,A 
fe=rk rks nwj jgh rqeus vius opuksa dks Hkh ugha fuHkk;kA dky galk vkSj cksyk& Þfe= bruk >wB rks u cksyksA eSaus vkidks ,d ugha pkj 
i= Hksts vkius ,d Hkh mÙkj ugha fn;kA ml O;fä us pkSaddj iwNk  ÞdkSu ls i=\ dksbZ çek.k gS\ eq>s i= çkIr gksus dh dksbZ Mkd jlhn vkids ikl 
gS rks fn[kkvksAß

 dky us dgk fe=] ?kcjkvks ugha] esjs pkjksa i= bl le; vkids ikl ekStwn gSaA esjk igyk i= vkids flj ij p<+dj cksyk] 
vkids dkys lqUnj cky] mUgsa lQsn dj fn;k vkSj ;g Hkh dgk fd lko/kku gks tkvks] tks djuk gS dj MkyksA cukoVh jax yxkdj vkius 
vius ckyksa dks fQj ls dkyk dj fy;k vkSj iqu% toku cuus ds liuksa esa [kks x, vkt rd esjs “osr v{kj vkids flj ij fy[ks gq, gSaA
dqN fnu ckn eSaus nwljk i= vkids us=ksa ds çfr HkstkA us=ksa dh T;ksfr ean gksus yxhA fQj Hkh vka[kksa ij eksVs “kh”ks p<+kdj vki 
txr dks ns[kus dk ç;Ru djus yxs] nks feuV Hkh lalkj dh vksj ls vka[ks can djds] T;ksfr Lo:i çHkq dk /;ku eu esa ugha fd;kA
brus ij Hkh lko/kku ugha gq, rks eq>s vkidh nhu n”kk ij cgqr rjl vk;k vkSj fe=rk ds ukrs eSaus rhljk i= Hkh HkstkA
bl i= us vkids nkarks dks Nqvk] fgyk;k vkSj rksM +fn;kA vkius bl i= dk Hkh tokc u fn;k cfYd udyh nkar yxok;s vkSj tcjnLrh 
lalkj ds HkkSfrd inkFkksaZ dk Lokn ysus yxsA

 eq>s cgqr nq%[k gqvk fd eSa lnk blds Hkys dh lksprk gw¡ vkSj ;g gj ckj ,d u;k] cukoVh jkLrk viukus dks rS;kj jgrk gSA
vius vfUre i= ds :i esa eSaus jksx& Dys”k rFkk ihM+kvksa dks Hkstk ijUrq vkius vgadkj o”k lc vulquk dj fn;kA og O;fä dky ds Hksts gq, 
bu i=ksa dks lqudj QwV&QwVdj jksus yxk vkSj vius foijhr deksaZ ij i”pkrki djus yxkA mlus Lohdkj fd;k fd eSaus xQyr esa “kqHk psrkouh 
Hkjs bu i=ksa dks ugha i<+kA eSa lnk ;gh lksprk jgk fd dy ls Hkxoku dk Hktu d:axk] viuh dekbZ vPNs “kqHk dk;ksZ esa yxkÅaxk] ij og dy gh
ugha vk;kA dky us dgk &Þvkt rd rqeus tks dqN Hkh fd;k] jkx&jax] LokFkZ vkSj Hkksxksa ds fy, tku&cw>dj bZ”ojh; fu;eksa dks rksM+dj rqeus 
deZ fd;sßA ml O;fä dks tc dksbZ ekxZ fn[kkbZ ugha fn;k rks mlus dky dks djksM+ksa dh lEifÙk dk yksHk fn[kk;kA dky us galdj dgk& 
Þfe= ;g esjs fy, /kwy ls vf/kd dqN Hkh ugha gSA /ku&nkSyr] “kksgjr] lÙkk ;s lc yksHk lalkjh yksxksa dks o”k esa dj ldrk gS eq>s ughaßA
dky us mÙkj fn;k& ;fn rqe eq>s yqHkkuk gh pkgrs Fks rks lPpkbZ vkSj “kqHk deksaZ dk /ku laxzg djrs ;g ,slk /ku gS ftlds vkxs 
eSa foo”k gks ldrk Fkk] vius fu.kZ; ij iqufoZpkj dks ck/; gks ldrk Fkk ij rqEgkjs ikl rks ;g /ku <sys Hkj dk Hkh ugha gSA
rqEgkjs ;s lkjs :i,&iSls] tehu&tk;nkn] frtksjh esa tek /ku&laifÙk lc ;gha NwV tk,xk] esjs lkFk rqe Hkh mlh çdkj fuoZL= tkvksxs tSls 
dksbZ fHk[kkjh dh vkRek tkrh gSA

 dky us tc euq’; dh ,d Hkh ckr ugha lquh rks og gk;&gk; djds jksus yxkA lHkh lEcfU/k;ksa dks iqdkjk ijUrq dky us mlds 
çk.k idM+ fy, vkSj py iM+k vius xUrO; dh vksjA

f”k{kk&f”k{kk&
 ,d gh lR; gS] tks vVy gS og gS fd ge ,d fnu ejssaxs t:j] ge thou esa fdruh nkSyr tek djsaxs] fdruh “kksgjr ik,axs] dSlh 
larku gksxh ;g lc vfuf”pr gksrk gS] le; ds xHkZ esa Nqik gksrk gSA ijarq ge ejsaxs ,d fnu cl ;gh ,d gh ckr tUe ds lkFk gh r; gks tkrh gSA
le; ds lkFk mez dh fu”kkfu;ksa dks ns[kdj rks de ls de gesa çHkq ijes”oj dh ;kn esa jgus dk vH;kl djuk pkfg,A blesa rks gj ,d dks pkgs 
NksVk gks ;k cM+k lcdks çHkq ijes”oj dh ;kn esa jg dj gh deZ djus pkfg;saA

********************
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laikndh;laikndh;

 lukru xzUFkksa esa ,sls vufxur xzUFkksa ftudk lEcU/k /keZ ;k vk/;kRe ls u gksdj ekuo ds nSufUnu thou rFkk mlls  lukru xzUFkksa esa ,sls vufxur xzUFkksa ftudk lEcU/k /keZ ;k vk/;kRe ls u gksdj ekuo ds nSufUnu thou rFkk mlls 
tqM+s xf.kr] foKku vkSj çkS|ksfxdh ls gSA blh vyksd ess dbZ “kSf{kd laLFkkuksa us bl fn’kk esa vuqlU/kku dk;Z vkjEHk fd;k gSA tqM+s xf.kr] foKku vkSj çkS|ksfxdh ls gSA blh vyksd ess dbZ “kSf{kd laLFkkuksa us bl fn’kk esa vuqlU/kku dk;Z vkjEHk fd;k gSA 
„åƒŠ esa vkbZ vkbZ Vh [kMxiqj us ,d ,slk gh ikBîØe vkjEHk fd;k gSA„åƒŠ esa vkbZ vkbZ Vh [kMxiqj us ,d ,slk gh ikBîØe vkjEHk fd;k gSA

 Lons”kh foKku rFkk rduhd dks tkuus ds fy;s çkphu lkfgR; vkSj iqjkrRo dh lgk;rk ysuh iM+rh gSA çkphu Hkkjr dk lkfgR;  Lons”kh foKku rFkk rduhd dks tkuus ds fy;s çkphu lkfgR; vkSj iqjkrRo dh lgk;rk ysuh iM+rh gSA çkphu Hkkjr dk lkfgR; 
foiqy ,oa fofo/krk lEiUu gSA blesa /keZ] n”kZu] Hkk’kk] f”k{kk vkfn ds vfrfjä xf.kr] T;ksfr’k] lSU; foKku] vk;qosZn] jlk;u] /kkrqdeZ] vkfn foiqy ,oa fofo/krk lEiUu gSA blesa /keZ] n”kZu] Hkk’kk] f”k{kk vkfn ds vfrfjä xf.kr] T;ksfr’k] lSU; foKku] vk;qosZn] jlk;u] /kkrqdeZ] vkfn 
Hkh o.kZ~; fo’k; jgs gSaA ;|fIk çkphu le; esa u vkQlsV fçafVax dh e”khus Fkha] u fLØu fçfVax dh e”khusaA u gh baVjusV Fkk tgka gj Hkh o.kZ~; fo’k; jgs gSaA ;|fIk çkphu le; esa u vkQlsV fçafVax dh e”khus Fkha] u fLØu fçfVax dh e”khusaA u gh baVjusV Fkk tgka gj 
fo’k; ij vla[; lwpuk,a miyC/k gksrh gSaA rFkkfIk çkphu dky ds _f’k&eqfu;ksa us vius iq#’kkFkZ] Kku vkSj “kks/k dh enn ls fo’k; ij vla[; lwpuk,a miyC/k gksrh gSaA rFkkfIk çkphu dky ds _f’k&eqfu;ksa us vius iq#’kkFkZ] Kku vkSj “kks/k dh enn ls 
dbZ “kkL=ksa dh jpuk dh vkSj mls fodfLkr Hkh fd;kA vk;qosZn “kkL= dk fodkl mÙkjoSfnd dky esa gqvkA bl fo’k; ij vusd dbZ “kkL=ksa dh jpuk dh vkSj mls fodfLkr Hkh fd;kA vk;qosZn “kkL= dk fodkl mÙkjoSfnd dky esa gqvkA bl fo’k; ij vusd 
Lora= xzaFkksa dh jpuk gqbZA jlk;u”kkL= dk çkjaHk oSfnd ;qx ls ekuk x;k gSA jlk;u”kkL= ds varxZr fofHkUu çdkj ds [kfutksa Lora= xzaFkksa dh jpuk gqbZA jlk;u”kkL= dk çkjaHk oSfnd ;qx ls ekuk x;k gSA jlk;u”kkL= ds varxZr fofHkUu çdkj ds [kfutksa 
dk v/;;u fd;k tkrk FkkA oSfnd dky rd vusd [kfutksa dh [kkst gks pqdh Fkh rFkk mudk O;kogkfjd ç;ksx Hkh gksus yxk dk v/;;u fd;k tkrk FkkA oSfnd dky rd vusd [kfutksa dh [kkst gks pqdh Fkh rFkk mudk O;kogkfjd ç;ksx Hkh gksus yxk 
FkkA T;ksfr’k oSfnd lkfgR; dk gh ,d vax gSA blesa lw;Z] pUæ] i`Foh] u{k=] _rq] ekl] v;u vkfn dh fLFkfr;ksa ij xaHkhj FkkA T;ksfr’k oSfnd lkfgR; dk gh ,d vax gSA blesa lw;Z] pUæ] i`Foh] u{k=] _rq] ekl] v;u vkfn dh fLFkfr;ksa ij xaHkhj 
v/;;u fd;k x;k gSA bl fo’k; esa gesa ^osnkax T;ksfr’k* uked xzaFk çkIr gksrk gSA blds jpuk dk le; 1200 bZ- iw- ekuk x;k v/;;u fd;k x;k gSA bl fo’k; esa gesa ^osnkax T;ksfr’k* uked xzaFk çkIr gksrk gSA blds jpuk dk le; 1200 bZ- iw- ekuk x;k 
gSA vk;ZHkê T;ksfr’k xf.kr ds lcls cM+s fo}ku ds :i esa ekus tkrs gSaA ojkgfefgj ds mYys[k ds fcuk rks Hkkjrh; T;ksfr’k dh gSA vk;ZHkê T;ksfr’k xf.kr ds lcls cM+s fo}ku ds :i esa ekus tkrs gSaA ojkgfefgj ds mYys[k ds fcuk rks Hkkjrh; T;ksfr’k dh 
ppkZ v/kwjh gSA budk le; NBh “krkCnh bZ- ds vkjEHk dk gSA bUgksaus pkj çfLk) xzaFkksa dh jpuk dh& iapfl)kfUrdk] o`gTtkrd] ppkZ v/kwjh gSA budk le; NBh “krkCnh bZ- ds vkjEHk dk gSA bUgksaus pkj çfLk) xzaFkksa dh jpuk dh& iapfl)kfUrdk] o`gTtkrd] 
o`gn;k=k rFkk o`gRlafgrk tks T;ksfr’k dks le>us esa enn djrh gSaA oSfnd dky esa vadxf.kr vius fodfLkr Lo:i esa LFkkfIkr FkkA o`gn;k=k rFkk o`gRlafgrk tks T;ksfr’k dks le>us esa enn djrh gSaA oSfnd dky esa vadxf.kr vius fodfLkr Lo:i esa LFkkfIkr FkkA 
^;tqosZn* esa ,d ls ysdj 10 [kjc rd dh la[;kvksa dk mYys[k feyrk gSA chtxf.kr dk lk/kkj.k vFkZ gS] vKkr la[;k dk Kkr ^;tqosZn* esa ,d ls ysdj 10 [kjc rd dh la[;kvksa dk mYys[k feyrk gSA chtxf.kr dk lk/kkj.k vFkZ gS] vKkr la[;k dk Kkr 
la[;k ds lkFk lehdj.k djds vKkr la[;k dks tkuukA vaxzsth esa bls gh vytsczk dgk x;k gSA vc ;g lkfcr gks pqdk gS fd la[;k ds lkFk lehdj.k djds vKkr la[;k dks tkuukA vaxzsth esa bls gh vytsczk dgk x;k gSA vc ;g lkfcr gks pqdk gS fd 
Hkkjrh; chtxf.kr dk fodkl Lora= :i ls gqvk gS vkSj bldk Js; Hkkjrh; fo}ku vk;ZHkV ¼446 bZ-½ dks tkrk gSA js[kkxf.kr dk Hkkjrh; chtxf.kr dk fodkl Lora= :i ls gqvk gS vkSj bldk Js; Hkkjrh; fo}ku vk;ZHkV ¼446 bZ-½ dks tkrk gSA js[kkxf.kr dk 
vfo’dkj Hkh oSfnd ;qx esa gh gks x;k FkkA bl fo|k dk çkphu uke gS& “kqYofo|k ;k “kqYofoKkuA vusd iqjkrkfRod LFkyksa dhvfo’dkj Hkh oSfnd ;qx esa gh gks x;k FkkA bl fo|k dk çkphu uke gS& “kqYofo|k ;k “kqYofoKkuA vusd iqjkrkfRod LFkyksa dh
[kqnkbZ esa çkIr ;K”kkyk,a] osfndk,a] dq.M bR;kfn dks ns[kus rFkk buds v/;;u djus ij ge ikrs gSa fd budk fuekZ.k js[kkxf.kr ds [kqnkbZ esa çkIr ;K”kkyk,a] osfndk,a] dq.M bR;kfn dks ns[kus rFkk buds v/;;u djus ij ge ikrs gSa fd budk fuekZ.k js[kkxf.kr ds 
fLk)kar ij fd;k x;k gSA czãLQqV fLk)kar] uo”krh] xf.krfryd] chtxf.kr] xf.krlkjlaxzg] xf.kr dkSeqnh bR;kfn xf.kr “kkL= ds fLk)kar ij fd;k x;k gSA czãLQqV fLk)kar] uo”krh] xf.krfryd] chtxf.kr] xf.krlkjlaxzg] xf.kr dkSeqnh bR;kfn xf.kr “kkL= ds 
çeq[k xzUFk gSaA çkphu dky esa “kklu O;oLFkk /keZ vk/kkfjr FkhA çeq[k /keZ eeZKksa oSjokul] vf=] m”kuk] d.o] d”;i] xkxZ~;] P;ou] çeq[k xzUFk gSaA çkphu dky esa “kklu O;oLFkk /keZ vk/kkfjr FkhA çeq[k /keZ eeZKksa oSjokul] vf=] m”kuk] d.o] d”;i] xkxZ~;] P;ou] 
c`gLifr] Hkkj}kt vkfn us /keZ ds fofHkUu fLk)karksa ,oa :iksa dh foospuk dh gSA çkS|ksfxdh ls lEcfU/kr ƒŠ çkphu laL—r xzUFkksa esa ls c`gLifr] Hkkj}kt vkfn us /keZ ds fofHkUu fLk)karksa ,oa :iksa dh foospuk dh gSA çkS|ksfxdh ls lEcfU/kr ƒŠ çkphu laL—r xzUFkksa esa ls 
d”;if”kYiEk lokZf/kd çkphu ekuh tkrh gSA çkphu [kuu ,oa [kfudh ls lEcfU/kr laLd`r xzUFk gSa& jRuijh{k.k] yksgk.kZ.ko] d”;if”kYiEk lokZf/kd çkphu ekuh tkrh gSA çkphu [kuu ,oa [kfudh ls lEcfU/kr laLd`r xzUFk gSa& jRuijh{k.k] yksgk.kZ.ko] 
/kkrqdYi] yksgçnhi] egkotzHkSjora= rFkk ik”kk.kfopkjA ukjnf”kYi”kkL=e f”kYi”kkL= dk xzUFk gSA/kkrqdYi] yksgçnhi] egkotzHkSjora= rFkk ik”kk.kfopkjA ukjnf”kYi”kkL=e f”kYi”kkL= dk xzUFk gSA
 Hkfo’; dk fuekZ.k eq[; :i ls foKku] çkS|ksfxdh vkSj uokpkj ds ckjs esa ugha gS] cfYd blds ckjs esa ,d Økafrdkjh lksp  Hkfo’; dk fuekZ.k eq[; :i ls foKku] çkS|ksfxdh vkSj uokpkj ds ckjs esa ugha gS] cfYd blds ckjs esa ,d Økafrdkjh lksp 
dh vko”;drk gS fd ge dSls çkS|ksfxdh dk mi;ksx djrs gSa vkSj rsth ls tfVy lekt ds Hkhrj uokpkjksa dk fodkl djrs dh vko”;drk gS fd ge dSls çkS|ksfxdh dk mi;ksx djrs gSa vkSj rsth ls tfVy lekt ds Hkhrj uokpkjksa dk fodkl djrs 
gSaA blds fy, gekjs –f’Vdks.k vkSj O;ogkj esa ewyHkwr ifjorZu dh vko”;drk gS vkSj bl fn”kk esa çxfr f”k{kk vkSj tu tkx-gSaA blds fy, gekjs –f’Vdks.k vkSj O;ogkj esa ewyHkwr ifjorZu dh vko”;drk gS vkSj bl fn”kk esa çxfr f”k{kk vkSj tu tkx-
:drk ij fuHkZj djrh gSA ge çkS|ksfxdh dk mi;ksx djuk rHkh lh[k ldrs gSa tc ge laj{k.k] ÅtkZ n{krk] de&iqu% mi;ksx-:drk ij fuHkZj djrh gSA ge çkS|ksfxdh dk mi;ksx djuk rHkh lh[k ldrs gSa tc ge laj{k.k] ÅtkZ n{krk] de&iqu% mi;ksx-
&iqupZØ.k] ty lap;u] tSfod [ksrh] Nr ij ckxokuh tSlh oSKkfud vo/kkj.kkvksa dh cqfu;knh ckrksa ls ifjfpr gksa vkSj lkSj] &iqupZØ.k] ty lap;u] tSfod [ksrh] Nr ij ckxokuh tSlh oSKkfud vo/kkj.kkvksa dh cqfu;knh ckrksa ls ifjfpr gksa vkSj lkSj] 
rkih;] QksVksoksfYVd] iou ij fofHkUu rduhdksa dks le>saA ckfj”k] Hkw&rkih;] ck;ksekl vkfnA vkt bu phtksa dks lh[kuk dksbZ rkih;] QksVksoksfYVd] iou ij fofHkUu rduhdksa dks le>saA ckfj”k] Hkw&rkih;] ck;ksekl vkfnA vkt bu phtksa dks lh[kuk dksbZ 
cM+h ckr ugha gSA ysfdu gesa fopkjksa dk irk yxkus vkSj gekjs lekt ds fy, O;ogk;Z u, rjhdksa dh [kkst djus dh t:jr gSAcM+h ckr ugha gSA ysfdu gesa fopkjksa dk irk yxkus vkSj gekjs lekt ds fy, O;ogk;Z u, rjhdksa dh [kkst djus dh t:jr gSA
 Hkkjrh; Lons”kh foKkua vkanksyu ds varxZr M‚ oklq dh çsj.kk ,oa M‚ Hkê ds usr`Ro esa foxr … n”kdksa ls pyk;s tk  Hkkjrh; Lons”kh foKkua vkanksyu ds varxZr M‚ oklq dh çsj.kk ,oa M‚ Hkê ds usr`Ro esa foxr … n”kdksa ls pyk;s tk 
jgs vfHk;ku dh J`a[kyk esa bl if=dk dk orZeku vad dk çdk”ku Hkkjr ds fofHkUu {ks=ks ,oa Hkk’kkvks¡ ls Losn”kh foKkua ,oa jgs vfHk;ku dh J`a[kyk esa bl if=dk dk orZeku vad dk çdk”ku Hkkjr ds fofHkUu {ks=ks ,oa Hkk’kkvks¡ ls Losn”kh foKkua ,oa 
lekt dks tksM+dj çcq) ys[kdksa ds fopkj] fparu] “kks/kksa ,oa ç;ksxksa dks tuekul rd igq¡pkus ,oa ;qok ys[kdksa ds ekSfyd lekt dks tksM+dj çcq) ys[kdksa ds fopkj] fparu] “kks/kksa ,oa ç;ksxksa dks tuekul rd igq¡pkus ,oa ;qok ys[kdksa ds ekSfyd 
fopkjksa ,oa “kks/kksa dks foLrkj nsus rFkk çpkfjr djus gsrq IysVQ‚eZ çnku djus dk ç;kl gSA foKkua Hkkjrh fnYyh dh dk;Zdkfj.kh] fopkjksa ,oa “kks/kksa dks foLrkj nsus rFkk çpkfjr djus gsrq IysVQ‚eZ çnku djus dk ç;kl gSA foKkua Hkkjrh fnYyh dh dk;Zdkfj.kh] 
ofj’B lnL;ksa ,oa if=dk ds lEikndh; eaMy dks eq>s ;g volj nsus gsrq ân; ls vkHkkjA lkFk gh lEekfur ys[kdksa ofj’B lnL;ksa ,oa if=dk ds lEikndh; eaMy dks eq>s ;g volj nsus gsrq ân; ls vkHkkjA lkFk gh lEekfur ys[kdksa 
dks muds lfØ; ;ksxnku gsrq dksfV /kU;oknA bl if=dk ds çdk’ku esa “kkfey lCth tuksa dk muds ;ksxnku gsrq ân; ls dks muds lfØ; ;ksxnku gsrq dksfV /kU;oknA bl if=dk ds çdk’ku esa “kkfey lCth tuksa dk muds ;ksxnku gsrq ân; ls 
vkHkkjA =qfV;ksa ds la”kks/ku ,oa ikBdksa ds çsj.kkLin lq>ko çksRlkgu gsrq lnSo vkeaf=r gSaA  vkHkkjA =qfV;ksa ds la”kks/ku ,oa ikBdksa ds çsj.kkLin lq>ko çksRlkgu gsrq lnSo vkeaf=r gSaA  
  “kqHkdkeukvksa lfgr lknj“kqHkdkeukvksa lfgr lknj

fodkl JhokLro                                                                                                                      fodkl JhokLro                                                                                                                      
eq[; laiknd eq[; laiknd 
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Hkkx 6Hkkx 6

laL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxelaL—r] laL—fr vkSj Kku&foKku % ,d vuqie laxe
    ¼Hkkjrh; Kku&foKku dh vuUr “kk[kk,¡ vkSj vuUr laHkkouk,¡½    ¼Hkkjrh; Kku&foKku dh vuUr “kk[kk,¡ vkSj vuUr laHkkouk,¡½

   ^^osn lc lR;fo|kvksa dk iqLrd gSA osn dk i<+uk&i<+kuk vkSj lquuk&lqukuk lc vk;ksaZ dk ije /keZ gSA^^
   & Lokeh n;kuan ljLorh] vk;Zlekt dk rhljk fu;e 
   oSfnd lkfgR; dk egÙo leLr ekuo leqnk; vkSj bl txr~ ds fy, çekf.kd ,oa mi;ksxh gSA bl ckr dks 
   orZeku fo”o tkurs gq, Hkh vutku cuus dk ç;kl djrk gSA u tkusa D;ksa] ge vius iwoZtksa dks taxyh vkSj 
   ukle> fl) djuk pkgrs gSaA u tkusa D;ksa] ge vius vkidks vf/kd oSKkfud] rkfdZd vkSj cqf)eku crkdj çkphu dky 
   ds ç;ksxksa vkSj uokpkjksa dks egÙo ugha nsuk pkgrsA “kk;n blfy, ftlls ge vius vki dks muls csgrj dg ldsa] 
       Lo;a dks mUur vkSj çxfr”khy fn[kk ldsa] viuh xyfr;ksa ij ijnk Mky ldsa vkSj ;g dg ldsa fd ge gh ekuo 
     dks taxyh thou ls fudkydj “kgj dh pdkpkSa/k dj nsus okyh bekjrksa esa yk, gSaA

   gesa ;g ugha Hkwyuk pkfg, fd geus osn ,oa mu ij vk/kkfjr vusd “kk[kkvksa] ç”kk[kkvksa] “kkL=ksa] dkO;ksa] muesa crk, 
   thoUr ç;ksxksa ds }kjk çkphu dky ls vokZphu dky rd dh ;k=k r; dh gSA bl Kku&foKku dh vuqie /kkjk 
          us ekuo dks ,d lqnh?kZ dky rd ,d&nwljs ls tqM+us vkSj ,d lkFk feydj vxzlj gksus dk lans’k fn;k gSA foKku vkSj v/;kRe ds 
 lkFk O;fä vkSj lef’V dks Hkh larqfyr fd;k gSA ,d O;fä gks ;k laiw.kZ fo”o] lHkh dks ,d dqVqEc ds :i esa fodflr gksus dk 
 volj fn;k gSA oSfnd foKku dh ;g fo”ks’krk loksZifj gS fd og foKku dks dqN ç;ksxksa] vuqla/kkuksa vkSj ek= ekuoh; lqfo/kk ds 
fodkl ds vk/kkj ij ugha] vfirq vk”kZ fl)kUrksa ij vk/kkfjr tho] txr~ vkSj Hkfo’; dh loZJs’B] loZfgrdkjh] lHkh çkf.k;ksa ds dY;k.k vkSj 
leUo; ds lk/ku ds :i esa ns[krk gSA ge vius thou dks fujUrj çxfr’khy cuk, j[kuk pkgrs gSa fdUrq bldh dher i;kZoj.k vkSj vU; 
çk.kh pqdk,] ;g dnkfi mfpr ughaA
 ^o;a L;ke ir;ks j;h.kkEk~^ dk osnokD; gesa le`)] leqUur vkSj çxfr”khy cus jgus dh çsj.kk nsrk gS vkSj blhfy, oSfnd foKku dh 
mUufr vkidks çk;% çR;sd {ks= esa feysxhA gesa bl ckr ij xkSjokfUor gksuk pkfg, fd çkphu dky ds Hkkjr esa ftl çdkj Kku&foKku ds 
fy, ç;Ru gq,] ml çdkj ds ç;Ru fo”o esa vU;= ugha fn[kkbZ nsrsA Hkkjrh; bfrgkl bl ckr dk lk{kh gS fd HkkSfrd”kkL=] jlk;u”kkL=] 
[kxksy”kkL=] xf.kr] ouLifr”kkL= vkfn dh vusd “kk[kk,¡ vius pjeksRd’kZ ij FkhaA xf.kr dh n”keyo i)fr ,oa 1 ls 9 rd dh x.kuk 
vkSj “kwU; Hkkjr ls gh lEiw.kZ fo”o rd igq¡ps FksA ftls ge ikbFkkxksjl çes; ds uke ls tkurs gSa] og rks ‘kqYo lw= esa of.kZr ckS/kk;u çes; 
fudykA oxZewy] ?kuewy] chtxf.kr] oxhZ; lehdj.k] js[kkxf.kr] Hkwfefr] f=dks.kfefr tSls xf.krh; fo’k;ksa dk i;kZIr fodkl çkphu “kkL=ksa esa 
ns[kk tk ldrk gSA ikbZ dk eku 3-1416926 vk;ZHkV ds xzaFk esa Li’V :i ls m)`r gSA bl lUnHkZ esa vk;ZHkV dk ;g “yksd æ’VO; gS&

^^prqjf/kda “kre~ v’Vxq.ka f}’kf’VLrFkk lglzk.kkEk~A^^prqjf/kda “kre~ v’Vxq.ka f}’kf’VLrFkk lglzk.kkEk~A
v;qr};fo’dEHkL;klUuks o`Uuks o`Ùkifj.kkg%AA^^v;qr};fo’dEHkL;klUuks o`Uuks o`Ùkifj.kkg%AA^^

& vk;ZHkVh;e~ xf.krikn “yksd 10

 bl lw= ds vuqlkj 100 esa 4 tksM+sa vkSj fQj 8 ls xq.kk djsa vkSj fQj 62000 tksM+saA bl fu;e ls 20000 ifjf/k ds ,d o`Ùk dk 
O;kl Kkr fd;k tk ldrk gS vkSj bl O;kl dks 20000 ls Hkkx nsus ij çkIr gksus okyk ifj.kke gh ikbZ dk eku dgykrk gSA

¼100 + 4½ x 8 ++ 62]000 ¾ 62]832/20000 ¾ 3-1416
 /kkrq”kkL=] LFkkiR;] f”kYifoKku vkfn esa fdruk dqN Fkk ftlds çkphu vo”ks’k vkt Hkh gesa vk”p;Z pfdr dj nsrs gSaA egjkSyh dk 
ykSg LrEHk gks ;k dks.kkdZ dk lw;Z eafnj] vtark ,yksjk dh xqQk,¡ gksa ;k jktLFkku ds fo”kky vkSj lqjf{kr nqxZ] in~eukHk eafnj dk lw;Zn”kZu 
gks ;k fofn”kk dk x#M+ LrEHk ¼gsfyMksjl fiyj½] jkelsrq dk foLe;dkjh lR; gks ;k ^tUrj&eUrj^ uke ls çfl) ik’kk.k os/k”kkykvksa dk 
vk”p;Zpfdr djrk vfLrRoA bUgsa ns[kuk vkSj bu ij xoZ djuk gesa vPNk yxrk gS fdUrq buds vk/kkj cus “kkL=ksa ds foKku dks Lohdkj 
djuk vthc yxrk gSA

 gesa vius çkphu foKku ds çfr ,d lkQ utfj;s dh t:jr gS vkSj ml utfj;s dks vk/kqfud thou vkSj Hkkoh lUrfr;ksa ds fy, 
mi;ksxh cukus dh t:jr gSA viuh xyfr;ksa ls lh[kuk Hkh ,d rjhdk gS fdUrq ;fn xyfr;k¡ fd, fcuk çxfr gks lds rks mldk pquko fd;k 
tkuk Js;Ldj gSA _Xosn] ;tqosZn] lkeosn vkSj vFkoZosn dh dqy 1131 “kk[kk,¡] 4 miosn] czkã.k xzUFk] vkj.;d] mifu’kn~] osnkax] n”kZu] 
iqjk.k] Le`fr lkfgR; vkSj muds lkFk vusd xzaFkksa dh fo”kky Js.kh gesa viuh vksj cqyk jgh gSA bUgsa tkudj Hkh ge cgqr dqN ,slk tku 
ldrs gSa] ftls vHkh rd ugha tku ik, gSaA
 egf’kZ xkSre] ckS/kk;u] vkiLrEHk] dkR;k;u] eS=k;.k] okjkg] ;kKoYD;] jSDo] ykse”k] ofl’B] okRL;k;u] okenso] okYehfd] fo”oJok] 
fo”okfe=] osnO;kl] oS’kEik;u] “kjHkax] “kqdnso] “kqØkpk;Z] lR;dke tkcky] lqrh{.k] lqeUrqeqfu] fgj.;jkse] v’VkoØ tSls vusd vkpk;ksaZ us 
vius rikscy ls ftls çkIr fd;k Fkk ogh Kku Fkk] ogh foKku Fkk vkSj ogh v/;kRe FkkA “kk;n ,slk yxrk gS fd ge bls Bhd ls le> ugha 
ik, gSa ;k ,slk Hkh gks ldrk gS fd ge mUgsa le>us dh ;ksX;rk [kks pqds gSaA
 orZeku vkfVZfQf”k;y baVsfytsal gesa “kk;n ;gh fl[kk jgh gS fd vusd dk;ksaZ ds fy, vusd lk/kuksa dh t:jr ugha gksrh] vfirq 
,d l”kä vkSj lQy ç;ksx dh t:jr gS tks vkids ckjs esa lgh fu.kZ; ysus dh {kerk j[ksA lksfp,] ekuo fufeZr ;g —f=e cqf)eÙkk ;fn 
bruk dqN dj ldrh gS rks foosd ‘kfä ls ;qä ekuoh; cqf) D;k dqN ugha dj ldrhA
 cqf) dkS”ky dh blh foosd “kfä us vk”kZ foKku dks tUe fn;k] ml foKku dh vusd “kk[kk] ç”kk[kkvksa dks ge rd igq¡pk;kA blds 
fy, o’kksaZ dk vuqHko] Li’V vkSj lVhd tkudkjh] loZdY;k.k dh mnkÙk –f’V] foKku :ih dkS”ky vkSj vuqla/kku :ih riL;k dh vko”;drk 
gksrh gS vkSj ;g lc dqN gesa çkphu Hkkjrh; Kku&foKku dh vuojr /kkjk esa çkIr gks ldrk gSA “krZ dsoy ,d gh gS fd iwjs euks;ksx ls 
mlds fy, ç;Ru”khy cusa--- mldk Jo.k] euu vkSj fufn/;klu djsa--- bfr vyEk~

M‚- vk”kqrks’k ikjhd dh ys[kuh lsM‚- vk”kqrks’k ikjhd dh ys[kuh ls(8)



Biochemistry	And	Comparative	Healthy	Aspects	of	Coconut,	Biochemistry	And	Comparative	Healthy	Aspects	of	Coconut,	
Sesame, Mustard And Groundnut Oils. Sesame, Mustard And Groundnut Oils. 

Rashmi Sharma and Shekhar Kanwaria
Department of Chemistry, S.P.C. Govt. College 

Ajmer, Rajasthan, India
Email : avinash_1965@yahoo.co.in

ABSTRACT 
 Coconut, sesame, mustard (rapeseed) and groundnut (peanut) are natural oil seeds with highest content 
of	naturally	stable	healthy	oil	and	easy	to	process	at	small	scale	decentralized	levels	with	eco-friendly	andhealth	
friendly technologies. They are stable naturally due to presence of abundant amount of natural antioxidants.
All	these	oils	have	alesser	tendency	to	oxidize	and	deteriorate	in	presence	of	sunlight,	temperature,	air	and	metal	
which	prevents	them	from	rancidity	&	reversion.	The	oil	extracted	through	cold	pressing	technologies	is	fresh,	
nutritious,	unadulterated	and	is	with	natural	flavour	of	taste.	
	 On	the	other	hand	refined	soyabean	and	safflower	oils	are	drying	oils	and	sunflower	oil	is	semi	drying.	
Due	 to	higher	percentage	of	poly	unsaturated	 fatty	 acids	 (PUFA)	and	presence	of	double	bond	 they	have	
greater	tendency	to	oxidize	in	presence	of	sunlight,	temperature,	air	and	metal.	These	oils	have	being	extracted	
through	solvent	extraction	technologies	with	hydrocarbon	solvents	such	as	Hexane,	The	other	processes	like	
bleaching	and	refinement	also	include	number	of	hazardous	chemicals.	In	the	process	of	refining	using	alkaline	
solution,	bleaching	and	finally	de-odorizing	process,	most	of	the	useful	 lecithin,	 tocopherols,	vitamins	and	
Phytosterols	are	removed	during	various	treatments	given	to	the	oils.	Thus,	It	may	be	emphasis	that	the	selection	
of the oil in the diet should be done carefully.
	 In	fact,	greater	reliance	on	a	natural	means	of	protection	from	a	disease	rather	than	chemo	prevention-
appears	to	be	a	more	promising	approach	towards	human	beings	all	over	the	world	andparticularly	indeveloped	
and	developing	 countries.	 Promotion	 of	 these	 healthy	 oils	may	be	 supported	 by	 policies	withreference	 to
human health.
INTRODUCTION OF GENERAL BIO-CHEMISTRY OF EDIBLE OILS 

	 Edible	oils	have	significant	role	indiet	all	around	the	world	specially	in	India	as	Indian	culture	isbased	
on idealism of well beings of all creatures of the earth. Edible oils are related directly to the health aspects of 
all	 the	people	 and	also	 to	 the	 farmers	 and	businessmen.	From	 long	 time	according	 to	 the	 environment	of	
the	local	region	and	area,	various	natural	oil	seeds	like	coconut,	sesame	mustard,	and	groundnut	have	been	
cultivated	as	a	source	of	best	fat	in	the	different	eastern	countries	specially	in	India.	Fats	are	one	of	the	large	
group	of	organic	compounds	and	the	major	energy	storage	form	inmost	cells.	We	eat	fats	as	edible	oils	and	
animal	fat	like	butter	because	they	are	readily	digested	and	utilized	in	the	body.	The	chief	contribution	of	fats	
and	other	lipids	to	the	diet	is	their	energy	value	and	also	satiety	value.	Fats	are	also	acts	as	solvents	and	source	
forth	 fat-soluble	 vitamins	 such	 as	A,	D,	E,	K	 and	 pro-vitamin	A,	 the	 carotene.	 Fats	 and	 other	 lipids	 also	
contribute	essential	fatty	acids	to	the	diet	which	body	cannot	synthesize.	The	metabolism	and	biochemistry	
related	with	the	vegetable	oils	and	animal	fat	is	very	interesting	and	significant	as	well.(1)

 Traditional andnatural edibleoils like coconut and sesame has been used in many traditional food  
recipes	as	raw	where	as	mustard	and	groundnut	oils	are	being	used	in	cooking	vegetables,	deepfrying	andfor	
storage purposes as pickles from along time worldwide specially in eastern countries like India, China and 
Japan.(2,3).	The	virgin	oil	of	these	naturally	oil	rich	seeds	extracted	through	eco	friendly,	cold	pressing	technique	
called	‘Ghani’	which	extract	the	oil	from	seed	very	slowly	at	low	velocity	(which	is	an	important	factor	to
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preserve	the	natural	quality,	components,	specific	colour,	flavour	and	odour	of	the	oil)	at	room	temperature	
between 25-400C.	The	extracted	oil	is	fresh,	healthy,	pure,	rich	in	antioxidants	and	vitamins.	These	oils	are	
more	nutritious	in	all	means,	easily	assimilated	and	digestive	inhuman	body	to	provide	maximum	benefits	
without	causing	any	harmful	effect	on	health.
 It may be noted that mostly oil is treated at high temperature during frying and cooking food items or 
stored	for	long	period	as	pickles.	Rancidity	and	reversion	is	found	to	be	the	main	problem	in	use	of	vegetable	
oils,	which	is	caused	due	to	tendency	of	unsaturated	fatty	acids	tooxidize.	Literature	survey	reveals	that	oil	
containing	more	poly	unsaturation	reacts	more	rapidly	with	air	and	rancidity	and	reversion	like	phenomenon
takes	 place	 readilyand	 reactions	 like	 oxidative	 polymerization	 and	 hydrogenation	 can	 occur	 during	 their	
thermal abuse and longstorage.(4-6)

	 According	to	literature	of	ancient	Ayurveda	sesame	oil	is	the	best	for	edible	purposes	and	which	has
been used as dressing oil on freshly cooked traditional food items made by regional food grains which are 
very	nutritious	 in	all	means,	 though	mustard,	groundnut	and	coconut	oils	are	not	only	healthy	but	possess	
medicinal	properties	as	well	(2,3)	whereas	Safflower	oil	is	said	worst	for	eaten	as	an	oil(2).	In-depth	scientific	
studies	of	these	oils	supports	traditional	(Ayurvedic)	understanding	and	indicate	that	these	new	oils	extracted	
and treated chemically are not only undesirable but are harmful for health, especially in Indian cuisine where 
they are mostly used for frying and for pickles.

Oil Total % of Oil contentTotal % of Oil content SaturatedSaturated MonoMono
unsaturatedunsaturated

Poly Poly 
unsaturatedunsaturated

Coconut 57-75 91 (medium and 
short chain fatty acids

8 1

Groundnut 47-55 20 54 26
Mustard 43 6 73 21
Sesame 50 14 46 40

Cottonseed 35 34 26 40
Palm - 80 (long chain fatty acids) 13 7

Safflower 20-30 11 13 76
RiceBran 25 38 37
Soyabean 18 15 25 60
Sunflower 48-53 8 34 58

Table1. Percentage fatty acid composition of commonly used oils.

Name of oil 8:0 10:0 12:0 14:0 16:0 16:1 18:0 18:1 18:2 18:3 Others
Coconut 2.5 4.7 50.6 21.6 9.1 — 2.7 7.0 1.8 — —

Ground Nut — — — — 10 — 4 61 18 — C20 – C24 – 7%
Mustard — — — — 2 — 1 25 18 10 20:1–10%
Sesame — — — — 8 — 4 45 41 — —

Soyabean — — — — 12 — 4 24 51 9 —
Sunflower — — — — — 14 — 14 72 —

Table2. Major component acid (%wt.) of vegetable oils investigated
	 It	 is	 a	well	 known	 fact	 that	 soybean,	 sunflower,	 ricebran	 and	 safflower	 oils	 are	 extracted	 through	
different	new	technologies	involving	solvent	extractions,	bleaching,	refinement	etc	by	the	use	of	number	of	
harmful	chemicals,	 and	antioxidants	have	been	added	afterwards.	A	perusal	of	 table	 -1	&	2	and	 literature	
survey	suggest	 that	oils	with	a	higher	percentage	of	poly	unsaturated	fatty	acids	(PUFA)	such	as	soybean,
sunflower	and	safflower	(highest	content	of	PUFA	present)	lower	both	harmful	LDL	cholesterol	and	useful	
HDL	cholesterol.	On	the	other	hand	edible	oils	rich	in	mono	unsaturated	fatty	acids	such	as	olive,	mustard,	
groundnut,	 and	 sesame	 lower	 harmful	 LDL	 cholesterol	 level	 without	 affecting	 useful	 HDL	 cholesterol
and	hence	are	better	for	balancing	cholesterol	profiles	(3-12).		
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 Oxidation products present in abused frying fats and oils are the compounds most suspected of impairing 
the	nutritional	properties	of	the	oils	or	involving	adverse	physiological	effects.	The	recent	studies	on	their	health	
implications	include	those	related	to	their	fate	and	those	focused	on	their	effects	in	metabolic	pathways	and	
the	most	prevalent	diseases.(13,14)

 Moreover,	additional	cholesterol-reducing	properties	are	likely	to	come	from	the	natural	plant	sterols	
and	stanols	contained	in	oils	extracted	without	heat	or	solvents(3, 15). Sesame contains 594mg/100g of soluble 
phytosterols	while	groundnut	contains	247mg/100g	and	olive	oil	210mg/100g.	Soya	and	corn	oils	also	contain	
phytosterols	when	 raw	 (380mg/100g	and	580mg/100g	 respectively),	but	 since	 these	 latter	need	solvent	or	
heat	for	extraction,	the	sterols	are	invariably	lost	in	processing(15).

 The natural oils such as mustard, peanut and sesame are stable non-drying or semi-drying oils with a 
low	tendency	to	oxidize	in	the	light.	In	their	natural	form	they	contain	antioxidants	which	prevent	rancidity	
and	 reversion	 (development	 of	 ‘off’	 odors).	 In	 contrast,	 soybean	 and	 safflower	 oil	 are	 drying	 oils	 while	
sunflower	oil	is	a	semi	drying	oil.	Thus,	due	to	a	higher	percentage	of	PUFAs	they	are	prone	to	oxidation	in	
the presence of light, temperature, air and metal. Incooking, sinceedible oils are mainly used for frying in 
which	oil	 is	 subjected	 to	 light,	 high	 temperature	 and	 contact	with	 air	 and	metal,	 such	oils	 are	 harmful	 to	
health(3).	In	the	last	few	years	these	native	edible	oils	have	been	supplanted	by	introducing	recent	oils	such	
as	palm,	soybean,	sunflower,	rice	bran	and	safflower	which	have	never	been	used	in	any	part	for	traditional	
nutritious food of local region in world and India.
	 In	Western	countries	rancidity	and	reversion	of	refined	oils	such	as	soybean	oil	were	initially	remedied	
by	hydrogenation.	More	recently,	with	growing	evidence	of	the	harmfulness	of	trans-fatty	acids,	rancidity	and	
reversion	are	increasingly	being	prevented	by	the	addition	of	antioxidants(12).	However,	according	to	studies	
conducted	on	soybean	oil	by	V.K.	Tyagi	and	Pramod	Kumar	at	Kanpur,	deterioration	of	nutritional	quality	
at	high	frying	temperatures	is	rapid	and	added	antioxidants	are	almost	ineffective	at	retarding	this	(16,17).
Vegetarians	can	easily	achieve	n-6/n-3	ratio	and	ALNA(α-linolenic	acids)	intake	by	using	ALNA	rich	edible	oil	
like	yellow	Indian	mustard	as	the	cooking	medium	and	also	by	increasing	the	intake	of	ALNA	rich	foods	such	
as coconut, sesame, mustard, and groundnut oils freshly extracted through cold pressing method inthediet.(18-20).

SESAME OIL
 Sesame has been considered to be an important and best edible oil seed from ancient times, not only 
because	of	its	high	oil	content,	but	also	because	of	its	resistance	to	oxidative	deterioration	and	its	number	of	
medicinal	effects(2).	This	oil	has	been	used	in	India	as	fresh	and	raw	in	different	traditional	dishes	in	many	states	
like	Rajasthan,	Gujrat,	Madhya	pradesh	etc.	The	studies	on	the	antioxidative	constituentsin	sesame	seed	and	
oil	revealed	four	lignanphenols.	Among	them	sesamolinol	and	sesaminol	antioxidants,	Sesaminol	was	also	
foundin high concentration in unroasted sesame oil,. In this connection, it has been found that large amounts of 
sesamol are produced from sesamolin during frying process and contribute to the stability of fried food.(21)The 
important	antioxidants	sesaminol,	sesamolinol,	sesamolin	and	sesamin	maintain	the	fats	including	Low	Density	
Lipoproteins	 (LDL)	 and	 antioxidant	 lignans	 have	 shown	 hypo	 cholesterol	 emicandimmuno	 modulatory	
effect(22-27). Sesame seed oil contains gamma to copherols along with sesaminol and sesamin which possess 
Vitamin	E,	a	fat	soluble	antioxidant,	protects	the	body	from	harmful	oxidizing	compounds.	like	activity.(24-27) 
Inayurveda,sesameis	known	 to	 cureTridoshas(2,25). During Abhyanga, a form of massage, the oil is rubbed 
externally	on	the	skin	to	improve	energy	flow	and	help	free	the	body	from	impurities.	Inayurveda,	sesame	oil	is	
regarded	as	an	anti	bacterial	mouth	wash	and	it	can	also	be	applied	to	nostril	store	lieve	anxiety	and	insomnia.
The	 pain	 associated	with	 pre	menstrual	 syndrome	 (PMS)	 can	 be	 overcome	 by	 applying	 the	 oil	 on	 to	 the	
abdomen region(26,27). 
	 For	pharmaceutical	applications,	sesame	oil	is	used	as	a	solvent	for	intramuscular	injections	andhas	
nutritive,	demulcent,	and	emollient	properties	and	asalaxative.	It	was	used	to	cure	toothaches	and	gum	diseases	
in 4th century.  
	 Malignant	melanoma	growth	was	selectively	inhibited	due	to	the	presence	of	large	amount	of	linoleate	
in triglyceride form in sesame oil(28). The antioxidant and health promoting property of sesame lignans (sesamin 
and sesamolin) increases both hepatic mitochondrial and peroxisomal fatty acid oxidation rate. Consumption 
of	 sesame	seed	 increases	plasma	gamma-	 to	 copherol	 and	enhances	vitamin-E	activity	which	can	prevent	
cancer	and	heart	disease.	Fibres	from	sesame	are	used	as	an	antidiabetic,	antitumor,	antiulcer,	cancer	preventive
and	cardio	protective(28).

Rashmi Sharma and Shekhar KanwariaRashmi Sharma and Shekhar Kanwaria  : Swadeshi Vigyan Patrika, Vol 3 (2) July-December 2022: Swadeshi Vigyan Patrika, Vol 3 (2) July-December 2022 [11][11]



Sesame	oil	contains	Mg,Cu,	Ca,Fe,	Zn	and	vitamin	B6	which	are	very	useful	metals	and	vitamins	Copper
provides	relief	for	rheumatoid,	arthiritis,	Mg	supports	vascular	and	respiratory	health	calcium	helps	prevent
colon cancer phyticacid presentin seed to protect colon cancer, osteoporosis, migrain and PMS. Zn promotes 
bone health. Sesame contains high quality protein (25%) and is rich in Methionine [essential Amino acid] 
and	seed	is	highly	beneficial	in	the	treatment	of	Piles.(29-32).
COCONUT OIL
	 The	coconut	oil	also	very	good	for	human	health.	Recent	studies	about	coconut	oil	suggest	that	due	to	
presence	of	short	chain	fatty	acids	as	major	components	and	lauric	acid	is	the	most	prominent	medium	chain	
fatty	acid	MCFA	along	with	natural	antioxidants	such	as	vitamin	E	and	polyphenols	present	in	the	coconut	oil	
(CocosnuciferaL.),	oral	supplementation	with	coconut	oil	combined	with	exercise	training	improved	impaired	
BRS	and	reduced	oxidative	stress	in	SHR.	(33). Other study shows that the lauric acid MCFA digested easily and 
converted	into	energy	in	the	liver	directly.	This	makes	MCFAs	do	not	take	partin	the	synthesis	of	cholesterol	or	
deposit	 fat	 in	body.	MCFAs	 in	 coconut	oil	 can	 control	overweight	 condition	 for	women	and	antibacterial	
ability of MCFAs is one of their markable application(34).
	 The	potential	neuro	protective	effects		of	virgin	coconut	oil	(VCO)	on	inflamma	some	and	oxidative	
stressin	Alzheimer's	model	has	also	been	reported	by	scientists	along	with	potential	Cardio	protective	Effects	
and makes it more healthy (35-37).
GROUNDNUT OIL 
	 The	amount	of	mono	unsaturated	content	(25	and	61%)	Table-	2,	as	isomers	and	absence	of	conjugated	
double bonds in mustard and ground nut are another important criteria for establishing their stability upon 
deep-frying. Ground nuts and its oil are a good source possessing 30 essential nutrients and phyto nutrients 
like	niacin,	fiber,	folate,	Mg,	Mn	and	P	and	vitamin	E	25%	protein	antioxidant	polyphenols	called	p	-coumaric	
acid	–	roasting	can	increase	peanuts	p	-	coumaric	acid	levels,	boosting	their	over	all	antioxidant	content	by	as	
much	as	22%.	They	are	 significant	 source	of	 resvertrol	 and	co-enzyme	Q.	10	Resvertrol	 anti-oxidant	 is	 a	
chemical	studied	for	potential	anti	aging	effects	and	also	associated	with	reduced	cardiovascular	disease	and	
reduce cancer risk.(38-40).
MUSTARD OIL 
	 Mustard	seeds	and	its	oil	are	also	possess	very	good	nutritional	value	as	well	as	medicinal	values.	Number	
of	scientific	studies	and	Charak	Samhita	and	Sushrut	Samhita	(Indian	Ayurvedic	Literature)	suggest	that	the	
Glucosinolates,	essential	fatty	acids	like	linoliec	acid	((A)	and	α	-	linoliec	acid	(alna),	antioxidants	etc.	are	
required by the body and should be taken from external sources from food or from supplements. The genus
Brassica	consist	of	150	species	which	are	cultivated	as	oil	seed	crops	or	as	vegetables	and	fodder	crops	.	Black	
mustard  is  used more as acondiment .B. Juncea or Indian mustard is used as an condiment or as an oil seed. 
The	chemical	composition	of	the	spices	documented	shows	that	they	contain	fat,	nitrogenous	substances,	fiber,	
volatile,	oil	and	isothio	cyanates	and	related	compounds.	Protective	effect	against	carcinogens	probably	due	to	
iso	 thiocyanate	 content	 which	 by	 virtue	 of	 its	 potent	 effect	 and	 enzymes,	 enhances	 solubilization	 and	
elimination of carcinogens.(2,41)

Benzyl	isothiocyanates	and	indole	3-	carbinol,	which	are	present	in	cruciferous	vegetables	in	high	amounts	induce	
the	 conjugating	 system	and	 are	more	 effective	 inhibitors.	The	 antimutagenic	 effects	 of	mustard	were	 also	
assessed	by	various	scientists.(42). Mustard (B. campustris) and sesame are considered anti carcinogenic based 
on cyto toxic and tissue culture studies . Thus the plant kingdom and dietary substances appear to open up new 
fields	of	investigation	in	cancer	research.
	 Studies	related	to	n-6/n-3	ratio	and	ALNA	(alpha	linolenic	acid)	were	done	by	various	methods	on	
untreated (raw state) oils where as traditional cooking processes the oil is treated at high temperatur eatleast 
once	and	 the	composition	of	 the	oils	containing	higher	PUFA	value	distorted	duetoup	 take	of	oxygen	and	
various	chemical	reactions(41-44).
AN OVERVIEW ABOUT COMPARATIVE CHEMISTRY OF OILS 
The	 content	 of	 octadienoic	 acid	 (Linoleic)	 amounted	 to	 51%	 in	Soyabean	&	72%	 in	Sunflower	where	 as	
only	18%	in	mustard	and	groundnut.	Besides	this	the	content	octadecatrienoic	acid	(Linolenic)	was	9	%	in	
soyabean oil where as the trienes were totally absent in otheroils. The contents of octadecenoic, hexadecenoic 
(Mono	unsaturated)	and	saturated	fatty	acids	were	24,	28,	45%	and	16,	0,	12%	in	soyabean,	sunflower	and	
sesame	respectively.
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	 The	higher	amount	of	poly	unsaturated	fatty	acid	present	in	refined	soyabean	and	sunflower	oils	make	
these	oils	more	susceptible	to	oxidative	polymerization	under	frying	conditions.	Previous	studies	by	various	
scientists	 show	 that	 the	 rate	 of	 cyclization,	 branching	 and	 polymerization	 off	 atty	 acids	 is	 fasterat	 higher	
temperature	of	frying	than	at	lower	temperatures.	The	results	of	various	studies	also	suggest	that	antioxidants	
are	 almost	 ineffective	 in	 retarding	 the	 degree	 of	 polymerization	 in	 soyabeanand	 sunflower	 at	 frying
temperature.	Studies	of	various	parameters	 also	 suggest	 that	 the	decrease	 in	 the	 iodine	value	of	oil	 could	
be	due	to	the	constant	destruction	of	double	bonds	with	the	development	of	polymeric	fractions.	Soyabean	
oil	because	of	more	methylene	interrupted	unsaturated	groups	provides	more	active	centers	for	conjugation	
which in turn facilitate the formation of polymers(3).
	 The	 peroxide	 value	 of	 the	 frying	 oil	 increases	 indicative	 of	 degree	 of	 deterioration	 and	was	 also	
observed	by	many	scientists(3,16,17).	All	the	above	results	indicate	and	suggest	a	higher	degreeof	deterioration	
due	 to	 presence	 of	 higher	 poly	 unsaturation	 in	 conjugation	 and	 ineffectiveness	 of	 antioxidants	 at	 higher	
temperatures	in	refined	soyabean,	sunflower	and	saffloweroils.	Some	chain	cleavage	products	from	fatty	acids	
disturbsendo	the	lial	cells	and	induces	several	geno	toxic	effects	in	hepatocytes	and	lymphocytes.	Soyabean,	
sunflower	and	safflower	are	prone	to	be	more	susceptible	towards	oxidation	during	frying	and	longer	storage,	
thus found to be  more harmful for cooking at high temperature.
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oSfnd xf.kr % ,d ifjp;oSfnd xf.kr % ,d ifjp;

vk'kqrks"k ikjhdvk'kqrks"k ikjhd
lgvkpk;Z] laL—r foHkkxlgvkpk;Z] laL—r foHkkx

lezkV i`Fohjkt pkSgku jktdh; egkfo|ky;] vtesj lezkV i`Fohjkt pkSgku jktdh; egkfo|ky;] vtesj 
jktLFkku] HkkjrjktLFkku] Hkkjr

ys[kd ifjp; ys[kd ifjp; 
 laL—r] laL—fr vkSj foKku dks leHkko ls tkuus gsrq lnSo rRij jgrs gq, laL—r f”k{k.k vkSj “kks/k dk 15 o’kksZ dk vuqHkolaL—r] laL—fr vkSj foKku dks leHkko ls tkuus gsrq lnSo rRij jgrs gq, laL—r f”k{k.k vkSj “kks/k dk 15 o’kksZ dk vuqHko
( 6 iqLrdsa vkSj 50 ls vf/kd “kks/kys[k çdkf”kr ( ÞlkaL—rk;ue~ß ds fofo/k eapksa ls fofo/k {ks=ksa esa laL—r Hkk’kk dh egÙkk o mikns;rk dks ( 6 iqLrdsa vkSj 50 ls vf/kd “kks/kys[k çdkf”kr ( ÞlkaL—rk;ue~ß ds fofo/k eapksa ls fofo/k {ks=ksa esa laL—r Hkk’kk dh egÙkk o mikns;rk dks 
çfrikfnr djus gsrq vuojr ç;Ru”khy ,oa vkthou lnL;] foKku Hkkjrh] fnYyhAçfrikfnr djus gsrq vuojr ç;Ru”khy ,oa vkthou lnL;] foKku Hkkjrh] fnYyhA

 Hkkjrh; Kku&foKku tc vius oSHko ds fy, fo'oxq# Fkk] ml le; ik'pkR; ns'k ?kksj vKkukU/kdkj esa viuk thou thus 
dks etcwj FksA ik'pkR; ns'kksa dh bl voLFkk dk mYys[k djrs gq, Lokeh Hkkjrh —".krhFkZ fy[krs gSa&Þif'pe ds ns'kksa esa xf.kr 
dk fodkl 14oha 'krkCnh ¼bZ0½ rd bruk de Fkk fd Ldwyh f'k{kk esa tksM+uk vkSj ?kVkuk gh fLk[kk;k tkrk FkkA mlls iwoZ fxurh 
Hkh ekywe u gksus ds dkj.k 'kke dks HksM+sa pj dj iwjh dh iwjh ykSVha ;k ugha] ;g tkuus ds fy, ,d HksM+ ckM+s esa tkrh rks ,d 
iRFkj ckM+s ls ckgj fd;k tkrk vkSj lHkh iRFkj ckgj gks tkus ij fuf'pUrrk dh lkal yh tkrh fd lkjh HksM+sa vk xbZaAß1

 blls igys Hkkjr esa Kku&foKku dh leqUur /kkjk dk o.kZu djrs gq, Lokeh Hkkjrh —".krhFkZ fy[krs gSa&ÞHkkjr esa blls 
cgqr igys lw;Z eaMy ds lHkh xzgksa dk lgh xfr tkuus dk xf.kr fodfLkr gks pqdk FkkA osnh 'kq) cukus dh T;kfefr fodfLkr 
gks pqdh FkhA leqæ esa pyus okyh ukoksa dh lgh fn'kk le>us ds fy, u{k= e.My dh xfr tkuus dk foKku fodfLklr gks pqdk 
FkkA çdk'k dh xfr tkuus dk foKku fodfLkr gks pqdk FkkA çdk'k dh xfr dk Kku vkSj o`Ùk dh ifjf/k ukius dh fof/k 
fudkyh tk pqdh FkhA yhykorh vkSj vk;ZHkVh; esa chtxf.kr] pyu&dyu vkSj xfr'kkL= dk fodflr :i feyrk gSA ;s nksuksa 
xzUFk 19oha 'krkCnh ¼bZ0½ rd Hkkjr esa xf.kr dh ikBî iqLrd ds :i esa pyrs jgsAß2

 lp rks ;g gS fd oSfnd Kku&foKku dh vueksy /kjksgj lnSo ls ekuork ds fy, ojnku lkfcr gksrh jgh gSA blh 
dkj.k Lokeh n;kuUn ljLorh dgrs gSa& Þosn lc lR;fo|kvksa dk iqLrd gSA osn dk i<+uk&i<+kuk vkSj lquuk&lqukuk lc vk;ksaZ 
dk ije /keZ gSAß3

 osn leLr fo|kvksa dk ewy gS vkSj ;gh dkj.k gS fd ykSfdd vkSj ikjykSfdd lR; dks tkuus ds fy, osn dks tkuuk 
mi;ksxh gks tkrk gSA oSfnd xf.kr ,slk gh ,d lw{e fcUnq gS ftlls xf.kr dk foLrkj ge Hkkjrh; Kku&foKku dh ijEijk 

Lons'kh foKku if=dkLons'kh foKku if=dk
o’kZ 3 vad 2 tqykbZ&fnlEoj 2022 o’kZ 3 vad 2 tqykbZ&fnlEoj 2022 i`- 15&18i`- 15&18



esa ns[krs gSaA osn dks tgk¡ Kku&foKku dk vkfnlzksr dgk x;k gS] ogha xf.kr dks mldk es#n.M ekuk tkrk gSA oSfnd xf.kr ds 
lw= Nk=ksa ds fy, cks> ugha cfYd ,d euksjatd [ksy gSaA bu lw=ksa ds ç;ksx ls xf.kr ds çfr #fp mRiUu gksrh gSA xf.kr ds 
yEcs vkSj dfBu ç'u Hkh ljyrk ls gy gks tkrs gSaA oSfnd xf.kr dh lcls [kkl ckr ;g gS fd ;s lw= gesa ljyrk] lgtrk 
vkSj ekSf[kd :i ls x.kuk djus dh ;ksX;rk çnku djrs gSa vkSj ;g ;ksX;rk fuf'pr :i ls O;fä esa vkRefo'okl mRiUu djrh 
gSA rks ;fn ge viuh ihf<+;ksa dks xf.kr esa #fp j[kus okys cukuk pkgrs gSa; NksVh&NksVh x.kuk ds fy, dSydqysVj vkfn dk 
eksgrkt ugha cukuk pkgrs gSaA xf.kr esa vius vkRefo'okl cuk, j[kus okyk cukuk pkgrs gSa rks oSfnd xf.kr ds bu lw=ksa dks 
tkuuk] le>uk vkSj budk ç;ksx djuk vfuok;Z :i ls gekjs thou dk vax cukuk pkfg,A

 xf.kr 'kCn ^x.k* /kkrq ¼x.kuk vFkZ½ esa ä çR;; ds ;ksx ls fu"iUu gksrk gSA vr% dgk tk ldrk gS fd ftl 'kkL= esa 
^x.kuk*gh ewy deZ gS ogh ^xf.kr'kkL=* gSA Hkkjr esa fxurh ds fy, ^x.ku* 'kCn dk ç;ksx gksrk gS vkSj blh 'kCn ls ^xf.kr*dh 
mRifÙk gqbZ gSA xf.kr'kkL= ds egÙo dks egf"kZ yx/k us viuh jpuk osnk³~x T;ksfr"k esa Hkh Lohdkj fd;k gS vkSj dgk gS&

^;Fkk f'k[kk e;wjk.kka] ukxkuka e.k;ks ;FkkA^;Fkk f'k[kk e;wjk.kka] ukxkuka e.k;ks ;FkkA
r}n~ osnk³~x'kkL=k.kka] xf.kra ew/kZfufLFkrEk~AA*r}n~ osnk³~x'kkL=k.kka] xf.kra ew/kZfufLFkrEk~AA*44

 vFkkZr~ ftl çdkj eksjksa ds fLkj ij dyaxh vFkok liksaZ ds eLrd ij ef.k fojkteku gksrh gS] mlh çdkj osnkax 'kkL=ksa 
esa xf.kr 'kksHkk;eku gksrk gSA u dsoy oSfnd lafgrkvksa esa vfIkrq tSu xf.krK egkohjkpk;Z us Hkh viuh jpuk ^xf.krlkj laxzg*
esa xf.kr ds egÙo dks Lohdkj fd;k gS vkSj dgk gS fd bl pjkpj txr~ esa ,slh dksbZ oLrq ugha gS]ftlds ewy esa xf.kr u gksA
_Xosn dk ;g ea= ^}kn'kkja fg rTtjk; ooZfr pØa ifj|ke`rL;^}kn'kkja fg rTtjk; ooZfr pØa ifj|ke`rL;*5 oSfnd dky esa fofHkUu la[;kvksa ds ç;ksx dks n'kkZrk gSA 
blh çdkj ^fHkun~ oyL; ifj/kho f=r%fHkun~ oyL; ifj/kho f=r%* ifj|ke`rL;*6 eU= ifjf/k]O;kl vkfn T;kferh; 'kCnkoyh ds oSfnd ç;ksx dks iq"V djrk 
gSA ^prqfHkZ% lkdauofra p ukefHk% pØa u o`Ùka O;rh[khafoiRk~A^prqfHkZ% lkdauofra p ukefHk% pØa u o`Ùka O;rh[khafoiRk~A*7 eU= Hkh oSfnd _f"k;ksa ds T;kferh; Kku dks çnf'kZr djrk gSA

 tgk¡ _Xosn ds dbZ lwä vkSj eU= xf.kr'kkL= ds çeq[k v³~x la[;k vkfn dk o.kZu djrs gSa ogha ;tqosZn esa Li"Vr;k 
^x.kd*'kCn dk ç;ksx gqvk gSA blh rjg 'kqYo dky esa js[kkxf.kr dk fo'ks"k foLrkj gqvkA bu xzUFkksa esa fofHkUu çdkj dh ;Kosfn;ksa 
ds fuekZ.k çl³~x esa T;kferh; fo"k;ksa dk fo'ks"k fodkl gqvkA ckS/kk;u 'kqYolw= ¼yxHkx 1000 bZ-iw-½ esa Li"Vr;k dgk x;k fd& 

^nh?kZprqjJL;k{.k;kjTtq% ik'kZ~oekuh fr;ZXekuh p ;Ri`FkXHkwrsdq#rLrnqHk;a djksfrA*^nh?kZprqjJL;k{.k;kjTtq% ik'kZ~oekuh fr;ZXekuh p ;Ri`FkXHkwrsdq#rLrnqHk;a djksfrA*8 

ikbFkkxksjl dk çes; blh T;kferh; fl)kUr ij vk/kkfjr gSA blh xzUFk esa π	¼ikbZ½ dk eku crk;k x;k gS vkSj dgk gS& 
^;wikoVk% info’dEHkk% f=infj.kkgkfu ;wiksijk.khfrA^;wikoVk% info’dEHkk% f=infj.kkgkfu ;wiksijk.khfrA*9 

xf.kr'kkL= esa ewy:is.k vkB ifjdeZ ekus x, gSa& ladyu] O;dyu] xq.ku] Hkkxgkj] oxZ] oxZewy] ?ku rFkk ?kuewyA
orZeku esa ^oSfnd xf.kr* ds uke ls çfLk) iqLrd esa ftu lw=ksa dh ppkZ dh tkrh gS] os txn~xq# Lokeh Hkkjrh —".krhFkZ }kjk 
lu~ 1965 bZ- esa eqfær ,d iqLrd esa vadxf.krh; x.kuk dh oSdfYid ,oa laf{kIr fof/k;ksa ds :i esa of.kZr fd, x, gSaA 

 iwT;ikn Lokeh Hkkjrh —".krhFkZ xkso/kZu eB ¼txUukFkiqjh½ ds rRdkyhu txn~xq# 'kadjkpk;Z FksA budk tUe ekpZ 1884 bZ-
esa gqvk FkkA buds cpiu dk uke osadVjeu ljLorh FkkA budk nsgkolku Qjojh 1960 bZ- esa gqvkA
iwT;ikn Lokeh Hkkjrh —".krhFkZ ds vuqlkj oSfnd xf.kr dk vk/kkj 16 ewy lw= vkSj 13 milw= gSaA Lokeh Hkkjrh —".krhFkZ ds 
vuqlkj mUgksaus bu lw=ksa dks vFkoZosn ds ifjf'k"V ls ladfyr fd;k FkkA 10 fu%lUnsg orZeku fLFkfr esa ̂ oSfnd xf.kr* uked —fr 
Lo;a esa ,d uohu oSfnd ifjf'k"V cu xbZ gSA oSfnd xf.kr ds lw= fuEufyf[kr gSa&

oSfnd xf.kr ds 16 ewy lw=oSfnd xf.kr ds 16 ewy lw=

Øe Øe 
la[;kla[;k

lw=lw= fgUnh vFkZfgUnh vFkZ English MeaningEnglish Meaning

1 ,dkf/kdsu iwosZ.k igys ls ,d vf/kd ds }kjk By one more than theprevious one
2 fuf[kya uor”pjea n”kr% lHkh ukS esa ls rFkk vfUre nl esa ls All from nine and last from ten.

3 Å/kZ~ofr;ZXH;kEk~ lh/ks vkSj frjNs nksuksa fof/k;ksa ls Vertically and crosswise
4 ijkorZ~; ;kst;sRk~ foijhr mi;ksx djsa Transpose and apply
5 “kwU;a lkE;leqPp;s leqPp; leku gksus ij “kwU; gksrk gSA When the ‘Samuchaya’ is the same, that 

‘Samuchaya’ is zero.
6 vkuq:I;s”kwU;eU;R vuq:irk gksus ij nwljk “kwU; gksrk gS If one is in ratio, the other oneis zero
7 ladyuO;odyuk&H;kEk~ tksM+dj vkSj ?kVkdj By addition and subtraction
8 iwj.kkiwj.kkH;kEk~ iwjk djus vkSj foijhr fØ;k }kjk By completion and non completion
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oSfnd xf.kr ds 16 ewy lw=oSfnd xf.kr ds 16 ewy lw=

Øe Øe 
la[;kla[;k

lw=lw= fgUnh vFkZfgUnh vFkZ English MeaningEnglish Meaning

1 ,dkf/kdsu iwosZ.k igys ls ,d vf/kd ds }kjk By one more than theprevious one
2 fuf[kya uor”pjea n”kr% lHkh ukS esa ls rFkk vfUre nl esa ls All from nine and last from ten.

3 Å/kZ~ofr;ZXH;kEk~ lh/ks vkSj frjNs nksuksa fof/k;ksa ls Vertically and crosswise
9 pyudyukH;kEk~ pyu&dyu dh fØ;kvksa }kjk By sequential motion

10 ;konwuEk~ ftruk de gS The deficiency
11 O;f’lef’V% ,d dks iw.kZ vkSj iw.kZ dks ,dekurs 

gq,

Whole as one and one aswhole

12 “ks’kk.;³~dsu pjes.k vafre vad ds lHkh ’ks”kksa dks Remainder by the last
13 lksikUR;};eUR;Ek~ vafre vkSj mikfUre dk nqxquk Ultimate and twice the penultimate.
14 ,dU;wusu iwosZ.k igys ls ,d de ds }kjk By one less than the previousone.
15 xqf.krleqPp;% xqf.krksa dk leqPp; The whole product
16 xq.kdleqPp;% xq.kdksa dk leqPp; Collectivity of multipliers.

 

oSfnd xf.kr ds 13 milw=@miçes;oSfnd xf.kr ds 13 milw=@miçes;

Øe Øe 
la[;kla[;k

milw= @ miçes;milw= @ miçes; fgUnh vFkZfgUnh vFkZ English MeaningEnglish Meaning

1 vkuq:I;s.k vuq:irk ds }kjk Proportionately.
2 f”k;rs “ks’klaK% cps gq, dks “ks’k dgrs gS Which remains, is called remain-

der
3 vk|ek|sukUR;eUR;su igys dks igys ls vafre dks 

vafre ls

First by the first and last bythe 
last.

4 dsoyS% lIrda xq.;kRk~ ^d^] ^o^] ^y^ ls 7 xq.kk djsa Multiply ‘ka’ (1), ‘va’ (4), ‘la’ (3) 
by 7 (Formula for 1/7).

5 os’VuEk~ Hkktdrk ijh{k.k dh ,d
fof’k”V fØ;k dk uke

The osculation. (A methodfor 
divisibility test).

6 ;konwua rkonwuEk~ ftruk de mruk vkSj de What ever deficiency further 
lessen that much.

7 ;konwua rkonwuh—R; oxaZ p 
;kst;sRk~

deh ls de djks vkSj mlds oxZ 
dk mi;ksx djks

Lessen by the deficiency and use 
its square.

8 vUR;;ksnZ”kds·fi vafre vadksa dk ;ksx nl gS Sum of last digits is ten.
9 vUR;;ksjso dsoy vfUre ls Only by the last.

10 leqPp;xqf.kr% iwjs dk mRikn Product of whole.

11 yksiuLFkkiukH;kEk~ oSdfYid yksi vkSj vo/kkj.k }kjk By alternate elimination
and retention.

12 foyksduEk~ foyksdu }kjk By glancing
13 xqf.krleqPp;% leqPp;xqf.kr% xqf.kr ds leqPp; ds cjkcj gS 

leqPp; dk xqf.kr

Product of the whole is equal to 
whole of theproduct

vU; fof'k"V ladYiuk,¡
1-  }U};ksx [Duplex]  2- 'kq) [Purity]  3-  /otkad [Flag digit]
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oSfnd xf.krh; lw=ksa dh çeq[k fo'ks"krk,¡&oSfnd xf.krh; lw=ksa dh çeq[k fo'ks"krk,¡&
* ;s lw= lgt gh esa le> esa vk tkrs gSaA mudk vuqç;ksx ljy gSA lkjh çfØ;k ekSf[kd :i ls dh tkrh gS] vr% bl 
çfØ;k esa de le; yxrk gSA
* ;s lw= xf.kr dh lHkh 'kk[kkvksa ds lHkh v/;k;ksa esa lHkh foHkkxksa ij ykxw gksrs gSaA 'kq) vFkok ç;qä xf.kr esa ,slk dksbZ 
Hkkx ugha ftlesa mudk ç;ksx u gksA vadxf.kr] chtxf.kr] js[kkxf.kr] lery rFkk xksyh; f=dks.kferh;] lery rFkk ?ku T;kfefr 
¼oS'ysf"kd½] T;ksfrfoZKku] lekdy rFkk vodyu vkfn lHkh {ks=ksa esa oSfnd lw=ksa dk vuqç;ksx leku :i ls fd;k tk ldrk gSA
* dbZ iSfM+;ksa dh çfØ;k okys tfVy xf.krh; ç'uksa dks gy djus esa çpfyr fof/k;ksa dh rqyuk esa oSfnd xf.kr fof/k;k¡ 
dkQh de le; ysrh gSaA
* NksVh mez ds cPps Hkh lw=ksa dh lgk;rk ls ç'uksa dks ekSf[kd gy dj mÙkj crk ldrs gSaA
* oSfnd xf.kr dk laiw.kZ ikBîØe çpfyr xf.krh; ikBîØe dh rqyuk esa dkQh de le; esa iw.kZ fd;k tk ldrk gSA
* fo|kfFkZ;ksa esa xf.kr ds çfr #fp mRiUu djus esa ;s lw= vR;f/kd mi;ksxh gSaA
* çkFkfed Lrj ij budk v/;;u cPpksa esa xf.kr dks euksjatd vkSj xfr çnku djus okyk gksrk gSA

 Hkkjrh; xf.kr'kkL= ,d O;kid] lw=kRed ,oa xgu v/;;u dh ijEijk gSA blds v/;;u vkSj v/kkiu ls xf.kr esa xfr 
vkSj #fp nksuksa gh fodfLkr gksrh gSA vr% fo|ky;h; ikBîØe esa bldk i<+k;k tkuk orZeku ;qx dh vko';drk gSA uohu 
f'k{kk uhfr esa ftl çdkj Hkkjrh; Kku ijEijk dh O;kidrk ds fy, ç;kl fd, tk jgs gSa] mlh fn'kk esa oSfnd xf.kr vkSj 
mlls mRiUu xf.krk/;;u dh çkphu Hkkjrh; foKku dks Hkh orZeku ih<+h rd igq¡pkus dh vksj lkFkZd dne mBkus dh vko';drk gSA
;g vkys[k oSfnd xf.kr dk ifjp; ek= gSA ;fn ikBd pkgsa rks bldh xgu ppkZ dh vksj c<+us dk ç;kl fd;k tk,xkA

lUnHkZ lwphlUnHkZ lwph
1 oSfnd xf.kr funsZf'kdk & Lokeh Hkkjrh —".krhFkZ] fo- la- 2057] fo|kHkkjrh] vf[ky Hkkjrh; f'k{kk laLFkku] laL—fr 
Hkou] dq#{ks=] Hkwfedk] i`"B la- 13
2 ogh] Hkwfedk] i`"B la- 13   3 vk;Zlekt dk rhljk fu;e & Lokeh n;kuUn ljLorh
4 ;ktq"kT;ksfr"kEk~ & vkpk;Z yx/k †  5 _Xosn 1-64-11  6 ogh 1-1-119
7 ogh 1-155-6    8 ckS/kk;u lw= 1-48 9 ckS/kk;u lw= 1-12
10 ijUrq fo}kuksa dk dFku gS fd ;s lw= vHkh rd ds Kkr vFkoZosn ds fdlh ifjf'k"V esa ugha feyrsA gks ldrk gS fd Lokehth 
us ;s lw= ftl ifjf'k"V esa ns[ks gksa, og nqyZHk gks rFkk dsoy Lokehth ds gh laKku esa gksA

lgk;d xzUFklwphlgk;d xzUFklwph
1- oSfnd xf.kr funsZf'kdk & Lokeh Hkkjrh —".krhFkZ] fo- la- 2057] fo|kHkkjrh] vf[ky Hkkjrh; f'k{kk laLFkku] laL—fr 
Hkou] dq#{ks=A
2-  ;ktq"kT;ksfr"ke~ & vkpk;Z yx/k
3-  _Xosnlafgrk oSfnd iqLrdky; vtesj
4-  ckS/kk;u 'kqYolw= & M‚- Mhih dqykfj;k ,oa M‚] vuhrk gwMk]
5- pkj 'kqYclw=% cks/kk;u] ekuo] vkiLrEc vkSj dkR;k;u 'kqYclw=ksa dk fganh vuqokn & M‚- j?kqukFk iq#"kksÙke dqyd.khZ] 
egf"kZ lkUnhifu jk"Vªh; osn fo|k çfr"Bku] mTtSu

****************
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 ABSTRACT ABSTRACT
	 This	study	was	conducted	in	the	experimental	field	of	Division	of	Forest	Products	&	Utilization	of	the	
Faculty	of	Forestry,	Sher-e-Kashmir	University	of	Agricultural	Sciences	&	Technology	of	Kashmir,	Benhama,	
Ganderbal.	Germplasm	was	collected	 from	 two	districts	of	 central	Kashmir	viz.,	Srinagar	 and	Ganderbal.	
From district Srinagar two sites / populations and from district Ganderbal four sites/populations were selected 
based on distribution and abundance of the species. In this way six sites / populations were selected from two 
districts	of	Kashmir	valley.	Analysis	of	variance	revealed	significant	(p	<	0.05)	variations	in	all	the	parameters	
recorded.	The	highest	genotypic	and	phenotypic	coefficients	of	variation	were	also	exhibited	by	 the	 same	
characters	with	Phenotypic	and	genotypic	characterization	were	performed	to	assess	heritability,	variability,	
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and	rhizome	yield	stability	of	Shatavar	genotypes	used	in	breeding	to	increase	the	Shatavar	production.	The	
study	revealed	that	high	heritability	with	high	genetic	gain	was	observed	for	number	of	roots	per	plant	and	
number of branches per plant. While as root diameter and stem length were found to exhibit a moderate 
heritability.	Highly	significant	and	positive	correlation	existed	between	stem	length	and	number	of	branches/
plant	(0.885),	number	of	branches/plant	and	above	ground	biomass	(0.780),	root	diameter	and	below	ground	
biomass	(0.852).It	 is	considered	 that	yield	selection	can	be	more	effective	when	 it	 is	based	on	component	
traits	that	are	highly	heritable	and	positively	correlated.
Keywords: Asparagus recemosus,	Shatavar,	GCV,	PCV,	Heritability,	Correlation
INTRODUCTION
	 Medicinal	plants	play	a	vital	role	to	preserve	our	health.	The	genus	Asparagus	belongs	to	the	recently	
created	family‘Asparagaceae’	and	reported	to	be	comprised	of	about	300	species	distributed	all	over	the	world.	
Of	these,	22	species	have	been	reported	in	India.	Asparagus	species	aredistributed	throughout	temperate,	tropical,	
and subtropicalparts of India(1).	Some	of	the	Asparagus	species	distributedand	cultivated	in	North	India	are	
A.	racemosus,	A.	adscendens,	A.	officinalis,	A.	plumosus,	A.	sprengeri,	A.	virgatus,	A.	filicinus,	A.	falcatus,	
A. pyramidalis, A. retrofractus, etc(2, 3).	The	most	recent	intrageneric	classificationsplit	Asparagus	species	into	
three	subgenera:Asparagus,	Myrsiphyllum,	and	Protasparagus.	All	dioeciousspecies	bearing	unisexual	flowers	
fall in the Asparagussubgenus while hermaphrodite species are includedinto the subgenera Protasparagus and 
Myrsiphyllum. Asparagusspecies grow as perennial herbs, delicate woodyshrubs, and climbers. They are 
provided	with	 short	 undergroundrhizomes	 from	which	 the	 aerial	 shoots	 arise.	Theycan	 be	 propagated	 by	
division	of	clump	or	rhizome	andseeds.	Roots	are	often	tuberous,	sometimes	fleshy.	Shootsvary	from	low	herbs	
to	stout	woody	vines	reaching	15	mor	more	long.	Leaves	reduced	to	scale-like	bracts,	often	spiny.	Members	
of		the	genus	are	characterized	by	stem	modifications	called	as	cladodes,	which	are	leaf-like	organs.	Flowers	
appear usually axillary or terminal in group of 1–4. Sometimes umbellate, often racemose on special
branches lacking cladodes. Perianth is 6-parted. Fruit isberry. Due to dioecy in Asparagus, cross-pollination is 
obligate	 except	 for	 occasional	 self-pollination	 in	 perfectflowers	 occurring	 on	 andro-monoecious	 plants(4). 
Windis not a factor in pollination. Bees and primarily honey beesare pollinators(5, 6). Cytological reports indicate 
that	polyploidization	 is	common	 in	 this	genus	and	consideredan	 important	mechanism	 in	 the	evolution	of	
Asparagus(7–11).	Though	several	species	of	the	genus	are	grown	as	ornamentals	in	India,	many	of	Asparagus	
species are used as food and medicines. Of these, A. racemosus and A. adscendens are the most commonly used 
species in indigenousmedicines. The medicinal properties of Asparagusare attributed to its main steroidal 
bioactive	compounds	such	as	saponins,	sarsasapogenins,	polyphenols,	and	flavonoids	(kaempferol,	quercetin,	
and rutin(12).	 Roots	 of	 Asparagusare	 themain	 source	 of	 drug	 shatavar(13). It iswidely used in about 64 
ayurvedic	 formulations,	 apart	 asgalactogogue.	 A.	 racemosus	 is	 most	 commonly	 used	 intraditional	
medicines.	 A.	 racemosus,	 commonly	 known	 as	 Shatavari	 meaning	 “curer	 of	 a	 hundred	 diseases,”	 an	
amazingherb,	is	called	as	the	“Queen	of	herbs”(3). It is mainly known for its phytoestrogenic properties and 
is	 a	 rasayanaor	 rejuvenating	herb	having	beneficial	 restorative	 effects	 inwomen’s	 complaints.	 Its	 saponins	
are	 extensively	 used	 inhormone	 replacement	 therapy	 in	 place	 of	 synthetic	 estrogens(14, 15).	 Several	 of	 the	
so-called	phytoestrogenshave	been	linked	with	cancer	prevention(16). 
The	Asparagus	species	show	a	large	number	of	diversebiological	activities	(mainly	associated	with	steroid	
alsaponins), e.g., aphrodisiac, antioxidant, an immuno stimulant, anti-cancerous, anti-bacterial, anti-diabetic, 
anti-depressant,	anti-inflammatory,	anti-hepatotoxic,	anti-tuberculosis,	and	anti-diarrheal(12, 13, 17).	A.officinalis	
is	 a	highly	prized	vegetable	and	 is	mainly	consumed	 for	 its	 edible	 shoots	called	 spears.	 It	hasstrong	anti-
cancerous	 effect	 also(18).	 Despite	 beinghighly	 significant	 genus,	 it	 is	 not	 well	 studied	 as	 compared	 to	
other	 genera.	 Therefore,	 it	 is	 very	 importantto	 study	 the	 diversity	 of	 existing	 germplasm	 of	Asparagusin	
India.	These	types	of	studies	can	be	usefulin	identification	of	promising	accessions	for	further	improvement
of the crop.
MATERIALS AND METHODS
Collection of germplasm
	 The	germplasm	was	 collected	 from	 two	districts	 of	Central	Kashmir	 viz.,	 Srinagar	 and	Ganderbal	
based on distribution and abundance of the species. In this way six sites/populations were selected in two 
districts	of	Kashmir	valley.	
No.	of	populations/sites	 :	 6
No.	of	genotypes/population	 :	 20
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Geographical location and genotypes
 The localities fall under the temperate climate. The geographical location and list of genotypes of the 
sites/populations	are	given	in	Table	1.

S. No. District Site/Population Genotype Latitude (N) Longitude (E) Altitude (M)
1 Srinagar Dachigam A.racemosus 4⁰13′ 75°03′ 1676

Dara A.racemosus 34⁰18’ 74⁰	91′ 1598
2 Ganderbal Kangan A.racemosus 34⁰16′ 74⁰54′ 1799

Lar A.racemosus 34⁰26′ 74⁰75′ 1650
Anderwan A.racemosus 34⁰09′ 74⁰79′ 1655
Sonamarg A.racemosus 34⁰19′ 75⁰17′ 2681

  
Table 1: Description of Asparagus recemosus accessions with their locations choosen for 

study purpose in Central Kashmir

EXPERIMENTAL SITE
	 The	experiment	was	carried	out	at	the	Division	of	Forest	Products	&	Utilization	Experimental	Field,	
Faculty	of	Forestry,	Sher-e-Kashmir	University	of	Agricultural	Sciences	&	Technology	of	Kashmir,	Benhama,	
Ganderbal,	which	 is	 situated	 at	 southern	 aspect	 between	 34016′	 4′′	North	 longitude	 and	 74046′	 31′′	 East	
latitude	and	is	situated	at	an	altitude	of	5,850	feet	above	mean	sea	level	(amsl).	The	topography	is	lowered,	and	
the	region	experiences	harsh	winters	and	pleasant	summers.	It	is	a	hilly	location	with	visible	steep	hills	and	
ups	and	downs.	The	valley	has	a	temperate	climate	with	four	distinct	seasons:	a	delightful	spring	(March	to	
May),	a	mild	summer	(June	to	August),	and	a	magnificent	fall	(December	to	February)	(September	to	November).	
The	temperature	typically	varies	from	-8⁰C	in	the	cold	to	33⁰C	on	average	in	the	summer.	The	experimental	
location	typically	receives	690	mm	of	rainfall	annually,	the	majority	of	which	falls	between	December	and	
March as rain and snow. 

STATISTICAL ANALYSIS AND INTERPRETATION
	 The	observed	data	were	analysed	in	MS	Excel	and	SAS	software	for	meaningful	interpretation.	The	
mean	values	of	the	data	recorded	were	used	for	the	descriptive	statistical	analysis	and	analysis	of	variance
(ANOVA)	of	yield	and	its	component	traits.	For	the		estimation		of		genotypic		variance		(σ2g), phenotypic 
variance		(σ2p),  heritability in  broad sense  (h2),		and		correlation		coefficients	(r2) among  yield  and  its  component 
traits.	Phenotypic	and	genotypic	coefficients	of	variation	(PCV%	and	GCV%,	respectively)	were	calculated	
according to the formula suggested by Burton in 1952. 

RESULTS AND DISCUSSION
Variability and genetic parameters
 Asparagus racemosus	genotypes	varied	in	their	mean	values	for	the	following	characteristics:	stem
length (30.50-53.12 cm), number of branches/plant (17.00-76.50), number of roots/plant (23.25-65.75), root 
length	(6.10-14.00	cm),	root	diameter	(1.69-7.88	mm),	above-ground	biomass	(17.25-56.72	g/plant),	and	below-
ground	biomass	(110.80-155.52	g/plant),	respectively	(Table	2).	Since	selection	being	a	mechanism	of	change,	
breeders	have	the	freedom	to	make	choices	based	on	desired	interests	whenever	there	is	sufficient	diversity	
in	the	material.	The	individuals	to	be	chosen	in	a	population	must	exhibit	a	particular	degree	of	genetic	variation	
that	may	be	observed.	A	breeder	leverages	the	genetic	variety	that	persists	today	as	a	tool	for	improvement	
through	selection	rather	than	creating	new	genetic	differences.	Therefore,	information	on	variance	among	the	
desired parameters and their interaction is essential for selection and breeding programmes(19). The present 
study	analysed	variability	estimates	for	various	anthropometric	growth	and	biomass	traits	as	well	as	genetic	
parameters.	 The	 genetic	 components,	 such	 as	 genotypic,	 phenotypic,	 and	 environmental	 coefficients	 of	
variation,	heritability,	genetic	advance,	and	genetic	gain	are	determined	through	the	analysis	of	variance	were	
computed.
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Characters Mean Range Genotypic Genotypic 
Coefficient Coefficient 
of Variance of Variance 

(%)(%)

Phenotypic Phenotypic 
Coefficient Coefficient 
of Variance of Variance 

(%)(%)

HeritabilityHeritability Genetic Genetic 
AdvanceAdvance

Genetic Genetic 
gain (%)gain (%)

Stem length 41.68 30.50-53.12 10.69 12.30 0.88 4.88 30.27
No. of 

branches/plant
45.61 17.00-76.50 11.15 12.31 0.91 14.18 52.88

No. of roots/
plant

44.85 23.25-65.75 39.88 44.52 0.95 33.10 64.00

Root length 8.95 6.10-14.00 35.25 48.21 0.60 6.13 18.21
Root diameter 4.60 1.69-7.88 37.63 56.80 0.61 4.44 48.10
Above ground 

Biomass
35.05 17.25-56.72 8.75 12.88 0.76 7.18 10.88

Below ground 
Biomass

133.03 110.80-
155.52

6.44 8.96 0.77 8.40 8.66

Table 2: Mean, Range, GCV, PCV, Heritability, Genetic advance and Genetic gain of growth and 
Biomass characters of Asparagus racemosus 

	 The	observable	variation	in	a	character	is	comprised	of	both	genetic	(heritable)	and	non-heritable	variations.	
Heritability,	in	a	broad	sense,	is	the	percentage	of	total	variation	that	is	inherited	(19).	Heritability	and	genetic	
advance	give	information	about	the	total	variation	present	in	the	population	while	also	providing	an	indication	
about	how	the	environment	may	have	an	impact	on	the	character	under	consideration.	Since	they	exhibit	the	
heritable	additive	component	of	variation,	traits	with	higher	heritability	and	genetic	gain	can	be	studied	for	
further	improvement	programmes.The	traits	of	growth	and	biomass	in	Asparagus	racemosus	exhibited	a	wide	
range	of	values	(Table	2),	illustrating	the	degree	of	variability	present	in	the	genotypes.	In	all	the	characters,	
the	phenotypic	coefficient	of	variation	was	higher	than	the	genotypic	coefficient	of	variation,	signifying	that	
the	environment	had	a	significant	impact	on	the	traits.Number	of	roots	per	plant	and	number	of	branches	per	
plant	both	showed	high	heritability	and	high	genetic	gain,	indicating	that	variables	were	strongly	under	genetic	
control.	While	root	diameter	and	stem	length	were	found	to	exhibit	a	moderate	heritability.	For	the	several	
examined	traits,	a	wide	range	(8.66-64.00%)	of	genetic	gain	was	observed.	Number	of	roots	per	plant	and	
number	 of	 branches	 per	 plant	 both	 showed	 high	 heritability	 and	 significant	 genetic	 gain,	 indicating	 that	
variables	were	strongly	under	genetic	control.	While	root	diameter	and	stem	length	were	found	to	exhibit	a	
moderate	heritability.	Wide	range	(5.63-55.00%)	in	genetic	gain	was	seen	for	the	several	examined	traits.	Higher	
heritability	values	indicated	that	these	traits	were	strongly	influenced	by	genetic	control.	It	would	be	possible	to	
improve	through	mass	selection,	and	trait	selection	would	be	quite	successful.	High	heritability	does	not	always	
indicate	a	high	genetic	gain	for	a	given	trait,	 instead	it	 indicates	that	selection	based	on	strong	phenotypic	
performance	was	efficient.	 If	high	genetic	gain	 is	present,	heritability	estimates	 in	 the	broad	sense	will	be	
reliable(20). Johnson et al. (1955) reported that for selecting the appropriate genotype, heritability estimates 
combined with predicted gain are more feasible and realistic than heritability alone for estimating the result. In 
the growth and biomass characters of Asparagus racemosus, the number of roots per plant increased by 64.00%, 
followed by the number of branches per plant (52.88%), root diameter (48.10%), and stem length (30.27%).
The below ground biomass exhibited the lowest genetic gain (8.66%). Simple selection will be a limiting factor 
for	its	improvement	because	low	heritability	and	genetic	gain	values	indicated	the	expression	of	non-additive	
type	of	genetic	gain.	Thus,	 for	advanced	breeding	strategies,	 the	 traits	with	higher	heritability	and	genetic	
gain can be well exploited.

CORRELATION STUDIES
	 The	study	of	correlation	was	done	to	see	the	relationship	between	different	characters	with	each	other.	
The	Table	(3)	represents	the	association	between	various	characters	under	study.	It	is	apparent	from	Table	(3) that 
stem	length	had	a	strong	and	highly	significant	correlation	(0.885)	with	the	number	of	branches	per	plant,	as	
well	as	a	positive	and	highly	significant	correlation	(0.721)	with	above	ground	biomass	(0.628).	Furthermore,	
a	highly	significant	and	positive	correlation	was	predicted	by	the	number	of	branches/plant	with	above	ground	
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biomass	(0.780),	as	well	as	a	significant	and	positive	correlation	with	root	length	(0.633).	Root	diameter	(0.959)	
and	number	of	roots	per	plant	(0.939)	both	had	highly	significant	and	positive	correlations.	Root	length	and	
above	ground	biomass	shown	a	positive	correlation	(0.350).	Root	diameter	and	below	ground	biomass	were	
found	to	be	significantly	significant	and	positively	correlated	(0.852).This	indicates	that	selecting	for	any	one	
of these traits would be a strong indicator of the other trait as well. Therefore, during the selection process, 
these traits must be properly accentuated. Strong correlation between the correlated characters may indicate 
linkage,	pleiotropy,	or	both.	This	can	be	used	as	a	tool	for	indirect	selection,	a	method	of	improving	the	genetic	
structure of the species.

CharactersCharacters Stem lengthStem length No. No. 
branches/branches/
plantplant

No. of No. of 
roots/plantroots/plant

Root lengthRoot length Root Root 
diameterdiameter

Above Above 
ground ground 
BiomassBiomass

Below Below 
ground ground 
BiomassBiomass

Stem length 1 0.885** -0.863 0.628** -0.918 0.721** -0.752**
No. of 
branches/
plant

1 -0.850 0.633** -0.879 0.780** -0.766

No. of 
roots/plant

1 -0.850 0.939** -0.333 0.959**

Root length 1 -0.864 0.350* -0.766
Root diam-
eter

1 -0.325 0.852**

Above 
ground 
Biomass

1 -0.235

Below 
ground 
Biomass

1

Table 3: Estimation of the correlation among different growth and biomass characters of 
Asparagus racemosus

Significant	at	0.05	level

CONCLUSION
	 High	heritability	with	high	genetic	gain	was	observed	for	number	of	roots	per	plant	and	number	of	
branches per plant. While as root diameter and stem length were found to exhibit a moderate heritability.Highly 
significant	and	positive	correlation	existed	between	stem	length	and	number	of	branches	per	plant,	number	
of	 branches/plant	 and	 above	 ground	 biomass,	 root	 diameter	 and	 below	 ground	 biomass.	 High	 degree	 of	
phenotypic	and	genotypic	variations	indicating	that	genotypic	component	of	variation	was	the	major	contributor	
to	the	total	variation	and	the	environment	has	little	effect	on	the	observed	phenotypic	variations	of	thetraits.
Therefore, selection for any of these traits would be a reliable measure for other traits.
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vif'k"Vksa dk daØhV esa ç;ksx % ,d vfHkuo iz;klvif'k"Vksa dk daØhV esa ç;ksx % ,d vfHkuo iz;kl

fodkl JhokLrofodkl JhokLro11] jkds'k dqekj] jkds'k dqekj22* ,oa ih0ds0 esgrk* ,oa ih0ds0 esgrk33

lg vkpk;Z ,oa iwoZ lg foHkkxk/;{k] fLkfoy vfHk;U=.k foHkkx] lSe fgafxuckVe lg vkpk;Z ,oa iwoZ lg foHkkxk/;{k] fLkfoy vfHk;U=.k foHkkx] lSe fgafxuckVe 
—f’k çkS|ksfxdh ,oa foKku fo”ofo|ky; —f’k çkS|ksfxdh ,oa foKku fo”ofo|ky; 

¼iwoZorhZ bykgkckn ,xzhdYpjy baLVhVîwV&MhEM ;wfuofLkZVh½] ç;kxjkt 211007¼iwoZorhZ bykgkckn ,xzhdYpjy baLVhVîwV&MhEM ;wfuofLkZVh½] ç;kxjkt 211007
bZesy % bZesy % Vikas_mes@rediffmail.comVikas_mes@rediffmail.com

**vkpk;Z] fLkfoy vfHk;U=.k foHkkx] **vkpk;Z] fLkfoy vfHk;U=.k foHkkx] 
eksrhyky usg: jk"Vªh; çkS|ksfxdh laLFkku] bykgkckn ç;kxjkt&211004 eksrhyky usg: jk"Vªh; çkS|ksfxdh laLFkku] bykgkckn ç;kxjkt&211004 

**vkpk;Z foHkkxk/;{k] fLkfoy vfHk;U=.k foHkkx] **vkpk;Z foHkkxk/;{k] fLkfoy vfHk;U=.k foHkkx] 
eksrhyky usg: jk"Vªh; çkS|ksfxdh laLFkku] bykgkckn] ç;kxjkt&211004 eksrhyky usg: jk"Vªh; çkS|ksfxdh laLFkku] bykgkckn] ç;kxjkt&211004 

ys[kd ifjp; ys[kd ifjp; 

  ys[kdys[kd11 fLkfoy vfHk;a=.k foHkkx esa lgvkpk;Z ds in ij dk;Zjr gSA budks 28 o’kksZ dk “kSf{kd ,oa O;kolkf;d vuqHko gSA  fLkfoy vfHk;a=.k foHkkx esa lgvkpk;Z ds in ij dk;Zjr gSA budks 28 o’kksZ dk “kSf{kd ,oa O;kolkf;d vuqHko gSA 
lkFk gh 130 ls vf/kd “kks/k i= fofHkUu jk’Vªh;] varjk’Vªh; tuZy ,oa dkaÝsal esa çdkf”kr gq, gSaA vius dbZ loksZÙke “kks/k i= ds lkFk gh 130 ls vf/kd “kks/k i= fofHkUu jk’Vªh;] varjk’Vªh; tuZy ,oa dkaÝsal esa çdkf”kr gq, gSaA vius dbZ loksZÙke “kks/k i= ds 
dkj.k bUgksus dbZ iq:Ldkj çkIr fd;s gSaA orZeku esa baLVhVw”ku v‚Q bathfu;j ds Qsyks esacj Hkh gSaA dkj.k bUgksus dbZ iq:Ldkj çkIr fd;s gSaA orZeku esa baLVhVw”ku v‚Q bathfu;j ds Qsyks esacj Hkh gSaA 

  ys[kdys[kd22  orZeku esa eksrhyky usg: jk’Vªh; çkS|ksfxdh laLFkku esa flfoy vfHk;a=.k foHkkx esa orZeku esa eksrhyky usg: jk’Vªh; çkS|ksfxdh laLFkku esa flfoy vfHk;a=.k foHkkx esa vkpk;Z ds in ij dk;Zjr gSaA vkpk;Z ds in ij dk;Zjr gSaA 
110 ls vfèkd “kksèk i=110 ls vfèkd “kksèk i=]] fofHkUu jk’Vªh;] varjk’Vªh; tuZy ,oa laxkksf’B;ksa esa çdkf”kr gq, gSaA dbZ laLFkkvksa ds vkthou lnL; gSaA  fofHkUu jk’Vªh;] varjk’Vªh; tuZy ,oa laxkksf’B;ksa esa çdkf”kr gq, gSaA dbZ laLFkkvksa ds vkthou lnL; gSaA 

 ys[kd ys[kd33 orZeku esa eksrhyky usg: jk’Vªh; çkS|ksfxdh laLFkku esa flfoy vfHk;a=.k foHkkx esa vkpk;Z ,oa foHkkx vè;{k ds in  orZeku esa eksrhyky usg: jk’Vªh; çkS|ksfxdh laLFkku esa flfoy vfHk;a=.k foHkkx esa vkpk;Z ,oa foHkkx vè;{k ds in 
ij dk;Zjr gSaA budks dbZ o’kkZs dk vuqHko gSA lkFk gh 100 ls vfèkd “kksèk i= fofHkUu jk’Vªh;] varjk’Vªh; tuZy ,oa dkaÝsal esa çdkf”kr ij dk;Zjr gSaA budks dbZ o’kkZs dk vuqHko gSA lkFk gh 100 ls vfèkd “kksèk i= fofHkUu jk’Vªh;] varjk’Vªh; tuZy ,oa dkaÝsal esa çdkf”kr 
gq, gSaA dbZ laLFkkvksa ds vkthou lnL; gSa gq, gSaA dbZ laLFkkvksa ds vkthou lnL; gSa 

lkjka'k lkjka'k 
 vFkZO;oLFkk esa mnkjhdj.k ds QyLo:i fuekZ.k xfrfof/k;ksa esa rsth ls o`f) gqbZ gSA vif'k"Vksa dk mi;ksx lhesUV ,oa 
feykoksa ds vkaf'kd fodYi ds :i esa ç;ksx fd;k tk ldrk gSA fofHkUu lzksrksa ls çkIr vif'k"V ¼—f"k] ?kjsyw] vkS|ksfxd] 'kfä la;=½ 
i;kZoj.k ij foijhr çHkko Mkyrs gSaA i;kZoj.k laj{k.k gsrq fofHkUu vif'k"Vksa ds fuLrkj.k ds fy, Hkwfe ,oa lalk/ku dh vko';drk 
gksrh gS tks fd /khjs&/khjs de gks jgs gSaA fofHkUu çdkj ds vif'k"Vksa dks fuekZ.k esa ç;ksx dj mPp xq.koÙkk dh daØhV cukus ds 
vfrfjä vif'k"Vksa ds fuLrkj.k ls i;kZoj.k ij ncko de fd;k tk ldrk gSA dadhV fuekZ.k esa ç;ksx gksus okyh lcls mi;ksxh 
Hkou lkexzh gSA ijEijkxr daØhV esa fofHkUu çdkj ds vif'k"Vksa tks fd —f"k] vkS|ksfxd] rki la;= bR;kfn ls çkIr gksrs gSa] dk 
ç;ksx dj mlds xq.kksa es lq/kkj fd;k tk ldrk gSA lhesUV ,oa feykoksa dks iw.kZ ;k vkaf'kd :i ls vif'k"Vksa ls cny dj 
daØhV dh laihMu] ruu] cadu] la?kV ,oa cU/k lkeFkZ es lq/kkj ,oa ikjxE;rk o DyksjkbM cs/ku esa deh yk ldrs gSa tks fd 
fuekZ.k dh ykxr dks de djrk gSA bl i= esa daØhV esa fofHkUu çdkj ds vif'k"Vksa dk ç;ksx ,oa muds çHkko dk v/;;u 
fd;k x;k gSA 

'kh"kZ 'kCn&'kh"kZ 'kCn& vif'k"V] xq.koÙkk] laihMu lkeFkZ~;] ikjxE;rkA 

ifjp;ifjp; 
 i;kZoj.k ds ifjj{k.k ,oa vk/kkfjr fodkl dh vksj fuekZ.k m|ksx dk cM+k ;ksxnku vif'k"V inkFkksZ ds iquZmi;ksx ,oa iquZpØ.k 
esa gh vk/kkfjr gSA vFkZO;oLFkk esa mnkjhdj.k ds QyLo:i fuekZ.k xfrfof/k;ksa esa rsth ls o`f) gqbZ gSA vif'k"Vksa dk mi;ksx lhesUV 
,oa feykoksa ds vkaf'kd fodYi ds :i esa iz;ksx fd;k tk ldrk gSA fofHkUu lzksrksa ls çkIr vif'k"V ¼—f"k] ?kjsyw] vkS|ksfxd] 
'kfä la;=½ i;kZoj.k ij foijhr çHkko Mkyrs gSaA i;kZoj.k laj{k.k gsr fofHkUu vif'k"Vksa ds fuLrkj.k ds fy, Hkwfe ,oa lalk/ku 
dh vko';drk gksrh gS tks fd /khjs&/khjs de gks jgs gSaA fofHkUu çdkj ds vif'k"Vksa dks fuekZ.k esa ç;ksx dj mPp xq.koÙkk dh 
dadhV cukus ds vfrfjä vif'k"Vksa ds fuLrkj.k ls i;kZoj.k ij ncko de fd;k tk ldrk gSA dadzhV fuekZ.k esa ç;ksx gksus
okyh lcls mi;ksxh Hkou lkexzh gSA ijEijkxr daØhV esa fofHkUu çdkj ds vif'k"Vksa tks fd —f"k] vkS|ksfxd] rki la;= bR;kfn 
ls çkIr gksrs gSa] dk ç;ksx dj mlds xq.kksa esa lq/kkj fd;k tk ldrk gSA lhesUV ,oa feykoksa dks iw.kZ ;k vkaf'kd :i ls vif'k"Vksa
ls cny dj daØhV dh laihMu] ruu] cadu] la?kV ,oa cU/k lkeFkZ esa lq/kkj ,oa ikjxE;rk o DyksjkbM cs/ku esa deh yk ldrs gSa 
tks fd fuekZ.k dh ykxr dks de djrk gSA fofHkUu çdkj dh jk[k dk ç;ksx dj rqyukRed :i ls lLrh ,oa vPNh xq.koÙkk 
dh daØhV cuk;h tk ldrh gSSA jk[k ds ç;ksx ls cuk;h x;h dadzhV bl fn’kk esa loZFkk mi;qä gSA jk[k ds ç;ksx ls cuk;h 
x;h daØhV dh lqdk;Zrk jk[k ds çdkj ,oa çfrLFkkiu Lrj ds vuqlkj cnyrh gS jk[k ds iz;ksx ls cuk;h x;h daØhV dh 
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laihMu lkeF;Z lkekU; daØhV ls vf/kd gksrh gSA jk[k ds iz;ksx ls cuk;h x;h jk[k dadzhV dh ruu lkeF;Z vuqeU; lhek ds 
vUnj gksrh gSA jk[k ds iz;ksx ls cuk;h x;h daØhV dh cadu lkeF;Z esa] lkekU; dadzhV dh vis{kk ekewyh lq/kkj ik;k tkrk 
gSA jk[k ds iz;ksx ls cuk;h x;h dadzhV dh ikjxE;rk de gksrh gSA(1-10) fofHkUu vif'k"Vksa ds ç;ksx ls cuh daØhV] ijEijkxr 
ddzhV ds fy, ,d vkSj fodYi çLrqr djrh gSA bl i= esa daØhV esa fofHkUu çdkj ds vif'k"Vksa dk ç;ksx ,oa muds çHkko dk 
v/;;u fd;k x;k gSA fofHkUu çdkj ds vif'k"V fefJr daØhV ds rkth ,oa dBksj voLFkk esa çeq[k xq.k vkxs ds vuqPNnksa esa 
izLrqr gSA 

lqdk;Zrklqdk;Zrk
  daØhV dk og xq.k tks fd blds iw.kZ laguu gsrq vko';d mi;ksxh vkUrfjd dk;Z dh ek=k Kkr djrk gS lqdk;Zrk 
dgykrh gSA ddzhV dh lqdk;Zrk eq[kr lkexzh] feJ.k vuqikr ,oa i;kZoj.k ijLFkfr;ksa ij fuHkZj djrh gSA eghu feykos dks 
rkWacsa ds /kkrw ey ls çfrLFkkfir dj cuh daØhV dh lqdk;Zrk vPNh gksrh gS ,oa çfrLFkkiu Lrj ds lkFk c<+rh gS(11)A fljsfed 
vif'k"V dks eksVs feykos ds :i esa ç;ksx dj cukbZ xbZ daØhV ijEijkxr daØhV dh rqyuk esa T;knk vklatd ,oa lqdk;Z ikbZ 
xbZ(12)A vif'k"V dadzhV feykoksa dks ç;ksx dj cukbZ xbZ daØhV dh lqdk;Zrk blds çfrLFkkiu Lrj ds c<+us ds lkFk ?kVrh gS(13)A
çy ijEijkxr daØhV dh rqyuk esa iquZpØhr dadhV dh lqdk;Zrk FkksM+h vf/kd gksrh gS(14)A ,d fn;s x;s ty lhesUV vuqikr 
ij mM+u jk[k ds xksy d.kksa ds dkj.k ijEijkxr dadhV dh vis{kk budh lqdk;Zrk vf/kd gksrh gSA daØhV esa mM+u jk[k ds 
la;kstu ls daØhV dh lqdk;Zrk esa lq/kkj gksrk gS(15)A 

laihMu lkeF;Z laihMu lkeF;Z 
 ;g ik;k x;k fd 50 çfr'kr rd eghu feykos dks rkWacsa ds /kkrw ey ls çfrLFkkfir djus ij laihMu lkeF;Z esa o`f) 
gksrh gS ;|fi blds vkxs lkeF;Z esa egRoiw.kZ deh vkrh gSA og deh feJ.k esa eqä ty dh ek=k c<+us ds dkj.k gksrh gSA 
fLkjsfed vif'k"V daØhV ,oa lkekU; ijEijkxr daØhV dh lkeF;Z esa dksbZ egRoiw.kZ vUrj ugha gSA fNfær uksVk feykok ;qDr 
daØhV] dh 28 fnu ij laihMu lkeF;Z ijEijkxr daØhV dh rqyuk esa 20 çfr'kr vf/kd ikbZ x;h(16)A ;g Hkh ik;k x;k fd 20 
fnu ij iquZpfdzr daØhV dh lkeF;Z ijEijkxr daØhV ds yxHkx vuq:i ik;h xbZA nzoh; vk/kkj njkj mRçsjd ds }kjk çkIr 
ftvksykbZVh; vif'k"Vksa ds lhesUV ds çfrLFkkiu ds :i esa ç;ksx ls 20 çfr'kr çfrLFkkiu Lrj rd 28 fnu laihMu lkeF;Z 
esa 40&50 çfr'kr dh o`f) ikbZ xbZ(17)A mMu jk[k daØhV dh lkeF;Z ,d vuqdwyru eku ¼yxHkx 40 çfr'kr lhesUV izfrLFkkiu½ 
rd jk[k dh ek=k ds lkFk c<+rh gS ,oa mlds ckn mM+u jk[k dh ek=k c<kus ij lkeF; ?kVrh gS 50 çfr'kr eghu feykos dks 
mM+u jk[k ls çfrLFkkfir djus ij dadzhV dh 28 fnu dh lkeF;Z yxHkx 51 çfr'kr c<+rh gSA rkM dh xqByh ls cuh daØhV 
lkekU;r% lajpukRed gYdh daØhV dh laihMu lkeF;Z vko';drkvksa dks lgtrk ls iw.kZ djrh gSA rkM dh xqByh ls cuh daØhV 
dh 28 fnu laihMu lkeF;Z 20&24 U;wVu@feeh dh ijk'k esa gksrh gSZ(18)A 

ruu lkeF;Zruu lkeF;Z
  ;g ik;k x;k fd rkacs ds /kkrq ey dks 50 çfr'kr rd eghu feykos ls çfrLFkkfir djus ij daØhV dh ruu lkeF;Z 
esa 13&15 çfr'kr dh o`f) gksrh gS(11)A fLkjsfed vif'k"V daØhV dh ruu lkeF;Z ijEijkxr dadzhV ls 18 çfr'kr de gksrh gS(12)A 
iquZpdzhr daØhV dh 7 ,oa 15 fnu ij ruu lkeF;Z ijEijkxr daØhV dh rqyuk esa dze’k% 1-50 ,oa 1-42 çfr'kr vf/kd gksrh gS 
tcfd 28 fnu dh ruu lkeF;Z FkksM+h de gksrh gS(13)A rkM dh xqByh ls cuh daØhV dh 28 fnu ruu lkeF;Z lkekU;r bldh 
laihMu lkeF;Z dk 7&11 çfr'kr gksrh gS(18)A daØhV esa 30 çfr'kr rd mM+u jk[k lhesUV ls çfrLFkkfir djus ij 28 ,oa 91 
fnu ij daØhV dh ruu lkeF;Zdze’k% yxHkx 16 ,oa 30 çfr'kr T;knk ik;h x;h(15)A 

cadu lkeF;Z cadu lkeF;Z 
  rkacs ds /kkrq ey dks eghu feykos ds 50 çfr'kr rd çfrLFkkfir djds cuk;h x;h dadzhV dh cadu lkeF;Z ijEijkxr 
dadzhV dh ryuk esa FkksM+h deh ik;h x;hA fLkjkfed vif'k"V dks ç;ksx dj cukbZ x;h dadzhVdh cadj lkeF;Z ijEijkxr dadzhV 
dh rqyuk esa 6 çfr'kr de ik;h x;hA lkekU; feykos dks iw.kZ :i esa iquZpfdr dadzhV ds feykos }kjk çfrLFkkfir dj çkIr dadhV 
dh csdu lkeF;Z lkekU; feykos ls cuh dadzhV dh rqyuk esa 13 çfr'kr de ik;h x;hA rkM dh xqByh ls cuh dadzhV dh 28 
fnu ij cadu lkeF;Z bldh laihMu lkeF;Zrk 14&17 çfr'kr ikbZ x;hA lkekU; dadzhV dh cadu lkeF;Z lkekU;r% bldh laihMu 
lkeF;Zrk 15 çfr'kr gksrh gSA 

fVdkÅiufVdkÅiu
 fofHkUu çdkj ds vif'k"Vksa ds ç;ksx ls cuh dadzhV ijEijkxr dadzhV ls T;knk fVdkÅ gksrh gSA vif'k"V ysVsDl isUV 
ds ç;ksx ls dadhV dh rhoz DyksjkbZM cs/kurk yxHkx 55 çfr'kr de gksrh gSZ(19)A 

fu"d"kZfu"d"kZ
mijksä v/;;u ls fuEufyf[kr fu"d"kZ fudkys tk ldrs gS%&

fodkl JhokLro] jkds’k dqekj ,oa ih0ds0 esgrk % Lons”kh foKku if=dkfodkl JhokLro] jkds’k dqekj ,oa ih0ds0 esgrk % Lons”kh foKku if=dk,, o’kZ 3 vad 2 tqykbZ&fnlEoj 2022 o’kZ 3 vad 2 tqykbZ&fnlEoj 2022[26][26]



1- fofHkUu çdkj ds vif'k"Vksa ds ç;ksx ls dadzhV dh lqdk;Zrk vif'k"Vksa ds çdkj ,oa çfrLFkkiu Lrj ds lkFk ifjofrZr 
gksrh gSA 
2- vif'k"Vksa ds ç;ksx ls dadzhV dh laihMu lkeF;Z c<+rh gS ;k ijEijkxr dadzhV ds vuq:i jgrh gSA 
3- vif'k"Vksa ds ç;ksx ls dadzhV dh ruu lkeF;Z esa lq/kkj gksrk gSA 
4- vif'k"Vksa ds ç;ksx ls dadzhV dh cadu lkeF; esa ekewyh deh vkrh gSA 
5- vif'k"Vksa ds ç;ksx ls cuh dadzhV T;knk fVdkÅ gksrh gSA
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INTRODUCTION
 Rural	urbanization	refers	to	the	process	of	people	and	businesses	moving	from	rural	areas	to	urban	areas.	
This	can	lead	to	an	increase	in	population	and	economic	development	in	urban	areas,	but	can	also	result	in	the	
decline	of	rural	communities.	Urbanization	can	also	lead	to	strain	on	infrastructure	and	resources	in	urban	areas,	
as	well	as	issues	such	as	urban	sprawl	and	traffic	congestion.	It's	also	important	to	note	that	rural	urbanization	
is	a	global	trend	that	is	happening	in	many	countries	and	it	has	different	causes	and	effects	depending	on	the	
context.	Rural	development	and	urbanization	are	two	important	factors	that	play	a	significant	role	in	the	growth	
and	development	of	any	country,	and	India	is	no	exception.	With	a	population	of	over	1.3	billion	people	and	a	
rapidly	growing	economy,	India	is	facing	a	number	of	challenges	in	terms	of	providing	adequate	infrastructure,	
services,	and	opportunities	for	its	citizens.	One	of	the	main	challenges	facing	rural	areas	in	India	is	the	lack	of	
basic	infrastructure	and	services	such	as	roads,	electricity,	and	healthcare.	Many	rural	communities	also	lack	
access to clean water and sanitation facilities, which can lead to poor health outcomes and a lower quality of 
life.	To	address	these	issues,	the	Indian	government	has	implemented	a	number	of	programs	and	policies	aimed	
at	improving	rural	infrastructure	and	services.	These	include	the	Pradhan	Mantri	Gram	Sadak	Yojana,	which	is	
aimed	 at	 providing	 all-weather	 road	 connectivity	 to	 unconnected	 villages,	 and	 the	 Pradhan	 Mantri	 Jan	
Dhan	Yojana,	which	aims	to	provide	financial	inclusion	to	rural	communities.

	 Urbanization	in	India	is	also	a	major	concern,	as	the	country's	rapidly	growing	population	is	putting	a	
strain	on	cities	and	towns.	Many	urban	areas	are	facing	issues	such	as	overcrowding,	traffic	congestion,	and	
pollution,	which	can	have	a	negative	impact	on	the	health	and	well-being	of	citizens.	To	address	these	issues,	
the	Indian	government	has	implemented	a	number	of	policies	aimed	at	promoting	sustainable	urban	development.	
These	include	the	Smart	Cities	Mission,	which	aims	to	make	Indian	cities	more	livable,	and	the	Atal	Mission	
for	Rejuvenation	and	Urban	Transformation	(AMRUT),	which	is	aimed	at	 improving	the	quality	of	 life	 in	
urban areas.
CHALLENGES 
 One	of	the	key	challenges	facing	rural	development	in	India	is	the	lack	of	access	to	basic	services	and	
infrastructure. Many rural areas lack access to clean drinking water, sanitation facilities, and basic healthcare 
services.	Additionally,	rural	areas	often	have	poor	road	connectivity,	which	makes	it	difficult	for	people	to	
access	markets,	schools,	and	other	services.
To	address	these	challenges,	the	government	of	India	has	implemented	a	number	of	policies	and	programs	
aimed	at	improving	rural	infrastructure	and	services.	One	of	the	most	notable	of	these	is	the	Pradhan	Mantri	
Gram	Sadak	Yojana,	which	aims	to	connect	all	habitations	with	a	population	of	500	or	more	people	to	all-
weather	roads.	Other	initiatives	include	the	Pradhan	Mantri	Jan	Dhan	Yojana,	which	aims	to	provide	financial	
inclusion	to	all	households	in	rural	areas,	and	the	Pradhan	Mantri	Fasal	Bima	Yojana,	which	provides	crop	
insurance to farmers.
There	are	several	challenges	associated	with	rural	urbanization,	some	of	which	include.

1.1  STRAIN ON INFRASTRUCTURE AND RESOURCES IN URBAN AREAS 
 As	rural	residents	move	to	urban	areas,	the	influx	of	people	can	put	pressure	on	housing,	transportation,	
and	other	infrastructure,	leading	to	issues	such	as	overcrowding,	traffic	congestion,	and	a	lack	of	affordable	
housing.

1.2  LOSS OF RURAL COMMUNITIES AND CULTURE 
	 As	people	leave	rural	areas	for	urban	areas,	rural	communities	can	lose	population	and	economic	vitality,	
leading to a decline in social and cultural life.

1.3  SOCIAL INEQUALITY  
	 Rural	urbanization	can	exacerbate	existing	inequalities	between	urban	and	rural	areas,	as	well	as	between	
different	groups	within	urban	areas.

1.4  ENVIRONMENTAL DEGRADATION
	 Urbanization	can	lead	to	the	loss	of	green	spaces	and	natural	habitats,	as	well	as	increased	pollution	
and waste.
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1.5  POLITICAL AND ADMINISTRATIVE CHALLENGES 
	 rural	urbanization	creates	challenges	to	the	local	and	central	government	as	they	are	not	well	prepared	
to	handle	the	influx	of	people,	this	also	leads	to	difficulties	in	providing	adequate	services	like	housing,	health
care and education.

1.6  DISPLACEMENT
	 Often	times,	urbanization	is	carried	out	through	forced	evictions,	which	can	cause	significant	harm	to	
the	people	who	are	forced	to	leave	their	homes	and	communities.

1.7  ECONOMIC CHALLENGES 
	 The	influx	of	people	to	urban	areas	can	lead	to	an	increase	in	competition	for	jobs	and	housing,	making	
it	more	difficult	for	both	rural	migrants	and	urban	residents	to	access	economic	opportunities.

1.8  SOCIAL CHALLENGES 
	 Rural	urbanization	may	lead	to	the	breakdown	of	traditional	social	networks	and	support	systems,	which	
can	be	particularly	difficult	for	rural	migrants	who	may	not	have	the	same	support	systems	in	place	in	the	urban	
areas.
2. RURAL DEVELOPMENT
	 Rural	development	refers	to	the	process	of	improving	the	economic	and	social	well-being	of	people	
living	in	rural	areas.	It	encompasses	a	wide	range	of	activities	and	initiatives.	Rural	development	is	important	
for	a	number	of	reasons,	including:

2.1  ECONOMIC DEVELOPMENT 
	 Rural	areas	often	have	significant	potential	for	economic	growth,	particularly	in	sectors	such	as	agriculture,	
forestry,	and	tourism.	By	investing	in	rural	development,	governments	and	organizations	can	help	to	create	jobs	
and increase economic opportunities in these areas.

2.2  POVERTY REDUCTION 
	 Rural	areas	tend	to	have	higher	poverty	rates	than	urban	areas,	and	rural	development	can	help	to	reduce	
poverty	by	creating	jobs,	increasing	access	to	education	and	healthcare,	and	improving	infrastructure.

2.3  FOOD SECURITY 
	 Many	rural	areas	are	important	for	food	production,	and	investing	in	rural	development	can	help	to	
increase	food	production	and	improve	food	security.

2.4  ENVIRONMENTAL SUSTAINABILITY 
	 Rural	areas	often	have	unique	environmental	resources,	such	as	forests,	wetlands,	and	biodiversity.	
Investing	in	rural	development	can	help	to	conserve	and	protect	these	resources.

2.5  SOCIAL DEVELOPMENT 
	 Investing	in	rural	development	can	help	to	improve	access	to	education,	healthcare	and	other	social	
services,	and	can	also	contribute	to	the	preservation	of	traditional	cultures	and	lifestyles.
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2.6  NATIONAL UNITY 
	 Rural	development	can	foster	a	sense	of	national	unity	by	addressing	the	inequalities	between	urban	and	
rural	 areas,	 and	by	helping	 to	 ensure	 that	 all	 citizens	have	 access	 to	 the	 same	opportunities	 and	 services.

2.7  DEMOGRAPHIC BALANCE 
	 Urbanization	and	migration	 from	rural	 areas	 to	urban	areas	 is	 a	global	 trend,	by	 investing	 in	 rural	
development,	governments	can	help	to	maintain	a	balance	between	urban	and	rural	areas,	and	avoid	the	over-
urbanization.

3.  CURRENT GOVERNMENT SCHEMES FOR RURAL DEVELOPMENT 
	 There	are	many	different	strategies	that	have	been	implemented	in	India	to	promote	rural	development,	
some	of	which	 include:	The	Mahatma	Gandhi	National	Rural	Employment	Guarantee	Act	 (MGNREGA):	
This	program	provides	a	legal	guarantee	for	100	days	of	employment	per	year	to	adult	members	of	rural	house
holds who are willing to do unskilled manual work.

3.1  NATIONAL RURAL LIVELIHOODS MISSION (NRLM) 
	 This	program	aims	to	reduce	poverty	by	promoting	self-employment	and	providing	skills	training	to	rural	
households,	particularly	women	and	marginalized	groups.

3.2  PRADHAN MANTRI GRAM SADAK YOJANA (PMGSY)
	 This	program	aims	to	provide	all-weather	road	connectivity	to	unconnected	habitations	in	rural	areas,	
which	can	help	to	increase	access	to	markets	and	services.

 
3.3  PRADHAN MANTRI AWAS YOJANA-GRAMIN (PMAY-G) 
	 This	program	aims	to	provide	housing	for	all	in	rural	areas,	by	constructing	and	upgrading	houses	for	
the rural poor.

3.4  PRADHAN MANTRI FASAL BIMA YOJANA (PMFBY) 
	 This	program	aims	to	provide	insurance	coverage	to	farmers	against	crop	loss	due	to	natural	calamities	
such	as	drought,	flood,	and	hailstorm.

3.5  NATIONAL RURAL DRINKING WATER PROGRAMME (NRDWP) 
	 This	program	aims	to	provide	safe	and	adequate	drinking	water	to	rural	households,	by	constructing	and	
upgrading water supply systems.

3.6  NATIONAL RURAL HEALTH MISSION (NRHM) 
	 This	program	aims	to	improve	the	health	and	well-being	of	rural	residents	by	strengthening	the	rural	
health	care	system	and	increasing	access	to	health	services.
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3.7  DEEN DAYAL UPADHYAYA GRAMEEN KAUSHALYA YOJANA (DDU-GKY) 
	 This	program	aims	to	promote	rural	employment	by	providing	skills	training	and	placement	services	
to rural youth.

 

4. ROLE NON-GOVERNMENTAL ORGANIZATION (NGO)
	 In	addition	to	these	government-led	initiatives,	there	are	also	many	private	sector	organizations	and	non-
governmental	 organizations	 (NGOs)	 working	 to	 improve	 the	 lives	 of	 people	 living	 in	 rural	 areas.These	
organizations	often	focus	on	providing	microfinance	and	other	financial	services,	as	well	as	promoting	sustainable	
agriculture	and	rural	enterprise	development.		NGOs	play	a	crucial	role	in	rural	development	in	India	by	providing	
various	services	and	support	in	areas	such	as	education,	healthcare,	and	livelihoods,	protect	the	environment,	
and	empower	women	and	marginalized	groups.

 

	 NGOs	also	act	as	intermediaries	between	rural	communities	and	the	government,	advocating	for	their	
rights	and	ensuring	that	government	policies	and	programs	are	reaching	the	intended	beneficiaries.	NGOs	play	
a	significant	role	in	rural	development	in	India	by	providing	various	services	and	support	to	communities	in	
need.	They	work	to	improve	access	to	education,	healthcare,	and	livelihoods,	protect	the	environment,	and	
empower	women	and	marginalized	groups.	For	example,	the	Akshaya	Patra	Foundation	provides	mid-day	meals	
to	school	children	in	rural	areas	to	improve	their	access	to	education	and	nutrition.	Pradan	works	to	improve	
livelihoods	in	rural	communities	through	microfinance	and	skill	development	programs.	Grameen	Bank,	founded	
in	Bangladesh,	pioneered	the	concept	of	microfinance	and	provides	small	loans	to	rural	women	to	help	them	
establish	income-generating	activities.	SEWA	(Self-Employed	Women's	Association)	empowers	women	in	rural	
areas	by	providing	training,	microfinance,	and	other	support	services.	Project	Concern	International	works	in	
rural	communities	to	improve	access	to	healthcare,	education,	and	water	and	sanitation	facilities,	while	Gram	
Vikas	works	 to	 improve	 access	 to	water,	 sanitation,	 and	 energy	 services,	 as	well	 as	 promote	 community	
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development	programs.	These	are	just	a	few	examples	of	the	vital	work	that	NGOs	do	in	rural	India,	helping	to	
bring	about	positive	change	and	improve	the	lives	of	people	in	these	communities.

NGOs	also	play	a	vital	role	in	addressing	the	various	challenges	faced	by	rural	communities	in	India.	In	the	area	
of	 education,	 they	 strive	 to	 provide	 access	 to	 education	 and	 vocational	 training	 to	 improve	 employment	
opportunities.	In	healthcare,	they	work	to	improve	access	to	medical	services,	particularly	in	remote	rural	areas	
where	access	 to	basic	healthcare	 services	 is	 limited.	To	promote	 sustainable	 livelihoods,	NGOs	engage	 in	
programs	that	promote	agriculture	and	livestock	development,	microfinance,	and	skill	training.	Access	to	clean	
water	and	improved	sanitation	facilities	is	another	important	area	of	focus	for	NGOs,	as	is	the	protection	of	the	
environment	and	promotion	of	sustainable	agriculture	practices.	Finally,	NGOs	work	to	empower	women	and	
marginalized	communities	through	awareness	campaigns	and	community	mobilization	activities,	helping	to	
bring	about	positive	change	and	improve	the	lives	of	people	in	these	communities.

5. OTHER REQUIRED DEVELOPMENTAL PROGRAMS
	 There	are	several	programs	and	initiatives	that	can	be	implemented	to	reduce	the	massive	influx	of	rural	
population into cities and help rural communities to build their own social and economic growth. Some of these 
programs include.

5.1 AGRICULTURAL AND RURAL DEVELOPMENT PROGRAMS 
	 These	programs	aim	to	improve	agricultural	productivity	and	increase	income	generation	opportunities	
in	rural	areas.	This	can	be	achieved	by	providing	farmers	with	access	to	credit,	technology,	and	extension	services,	
as	well	as	by	investing	in	rural	infrastructure	such	as	irrigation	systems	and	rural	roads.

5.2  COMMUNITY-BASED DEVELOPMENT PROGRAMS 
	 These	programs	focus	on	empowering	rural	communities	to	take	charge	of	their	own	development.	This	
can	be	achieved	by	providing	training	and	resources	to	local	leaders	and	community	organizations,	and	by	
supporting	the	formation	of	local	cooperatives	and	self-help	groups.

5.3  MICROFINANCE PROGRAMS 
	 These	programs	provide	small	loans	and	other	financial	services	to	individuals	and	groups	in	rural	areas	
who	lack	access	to	traditional	banking	services.	Microfinance	can	help	to	stimulate	economic	activity	and	create	
jobs	in	rural	areas,	and	can	also	help	to	improve	the	standard	of	living	for	poor	households.

 
5.4  EDUCATION AND SKILLS TRAINING PROGRAMS 
	 Investing	in	education	and	skills	training	in	rural	areas	can	help	to	create	opportunities	for	employment	
and	income	generation,	and	can	also	help	to	improve	the	overall	quality	of	life	for	rural	residents.
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5.5  RURAL HOUSING AND INFRASTRUCTURE DEVELOPMENT 
 Building better housing and infrastructure in rural areas can help to attract and retain residents, and can 
also	help	to	create	jobs	and	stimulate	economic	activity.

5.6  RURAL TOURISM 
	 With	India	being	a	diverse	country	with	rich	culture,	promoting	rural	tourism	can	be	a	great	way	of	
generating income for local communities. Agro-tourism is the concept of combining agriculture and tourism to 
promote	rural	development	and	conserve	natural	resources.	It	involves	the	opening	of	farms,	orchards	and	other	
agricultural	properties	to	visitors	to	experience	the	way	of	life,	learn	about	the	local	culture,	and	taste	local	produce.	
Agro-tourism also creates income opportunities for farmers and helps promote sustainable agriculture.

5.7 GOVERNMENT SCHEMES 
	 Government	schemes	such	as	Pradhan	Mantri	Gram	Sadak	Yojana,	National	Rural	Livelihoods	Mission,	
Pradhan	Mantri	Fasal	Bima	Yojana,	etc	are	targeted	towards	rural	development	and	can	be	of	great	help	in	
improving	the	standard	of	living	in	rural	areas.

6.  CONCLUSION
	 Note	that	these	programs	alone	may	not	be	able	to	completely	solve	the	rural-urban	migration	problem,	
but when implemented together, they can help to create a more balanced and sustainable pattern of growth in 
India	 and	address	 the	 socio-economic	 issues	 that	 lead	 to	migration.	 In	 conclusion,	 rural	development	 and	
urbanization	are	key	issues	that	need	to	be	addressed	in	India	in	order	to	ensure	that	all	citizens	have	access	to	
basic	infrastructure	and	services,	and	to	promote	sustainable	growth	and	development.	The	Indian	government	
has implemented a number of programs and policies aimed at addressing these issues, but there is still much 
work	to	be	done	to	ensure	that	all	citizens	have	access	to	the	opportunities	and	resources	they	need	to	thrive.
Urbanization	and	rural	development	are	two	important	facets	of	modern	society.	While	urbanization	has	led	to	
economic	growth	and	technological	advancements,	it	has	also	resulted	in	problems	such	as	overcrowding,	air	
pollution, and loss of green spaces. On the other hand, rural areas face challenges such as limited infrastructure, 
job	opportunities,	and	access	to	healthcare.	To	ensure	balanced	development,	there	must	be	a	focus	on	both	urban	
and	rural	areas.	This	can	be	achieved	through	investments	in	rural	infrastructure,	job	creation,	and	promoting	
sustainable	agriculture.	Additionally,	efforts	must	also	be	made	to	address	the	negative	impacts	of	urbanization,	
such	as	by	promoting	green	spaces	and	sustainable	transportation.	By	balancing	urban	and	rural	development,	
it	can	create	a	more	livable,	equitable	and	sustainable	society	for	all.

REFRENCES
1.	 "Rural-Urban	Migration	and	Urbanization	in	Developing	Countries"	by	David	Satterthwaite,	published	
in	International	Institute	for	Environment	and	Development	(IIED)
2.	 "Rural-Urban	Migration	and	its	Impact	on	Rural	Productivity"	by	Xiaobo	Zhang,	published	in	The	
Journal	of	Development	Studies
3.	 "The	Rural-Urban	Migration	in	China:	Selectivity	and	Impact"	by	Guoqiang	Tian,	published	in	The	
China	Review
4.		 "The	Changing	Face	of	Rural	Urbanisation	in	Developing	Countries"	by	M.E.	Turner,	published	in	
Urban Studies
5	 "Rural	Urbanization	in	China:	A	Study	of	the	Evolution	of	the	Chinese	Countryside"	by	Shikun	Liu,	
published	in	Globalization	and	Development	Studies.

********

[34][34]



fufeZrckyw ¼eSU;qQSDpMZ lSaM½ Hkou fuekZ.k lkexzh dk çfriwjdfufeZrckyw ¼eSU;qQSDpMZ lSaM½ Hkou fuekZ.k lkexzh dk çfriwjd
lqfer vxzokylqfer vxzoky

,e Vsd Nk= ¼flfoy vfHk;a=.k foHkkx½,e Vsd Nk= ¼flfoy vfHk;a=.k foHkkx½
lSe fgfxuc‚Ve ;wfuoflZVh v‚Q ,xzhdYpj VsDuksy‚th ,aM lkbalstlSe fgfxuc‚Ve ;wfuoflZVh v‚Q ,xzhdYpj VsDuksy‚th ,aM lkbalst

uSuh] ç;kxjkt] mÙkj çns'k] HkkjruSuh] ç;kxjkt] mÙkj çns'k] Hkkjr
bZesy &bZesy & CEngSumit@gmail.com

ys[kd ifjp;ys[kd ifjp;

 bathfu;j lqfer vxzoky lSe fgfxuc‚Ve ;wfuofLkZVh v‚Q ,xzhdYpj VsDuksy‚th ,aM lkbalst esa ,e Vsd ¼LVªDpjy 
vfHk;a=.k½ fLkfoy vfHk;a=.k foHkkx ds Nk= gSaA bUgksaus nl ls T;knk laxks"Bh vkSj dk;Z'kkykvksa esa Hkh Hkkx fy;k gS vkSj ,-vkbZ-Vh-] 
cSad‚d] FkkbZySaM esa uohu çkS|ksfxdh vkSj dkS'ky fodkl ij çf'k{k.k Hkh yh gSA budk i;kZoj.k ls vf/kd çse jgk gSA

lkjka'klkjka'k 
 ckyw ,d vke Hkou fuekZ.k lkexzh gS ftldk mi;ksx fuekZ.k ds gj cqfu;knh fgLls esa fd;k tkrk gSA ;g vkSj dqN ugha 
cfYd fLkfydk gS ftldk mi;ksx daØhV esa fjfä;ksa dks Hkjus ds fy, fd;k tkrk gSA¼ƒ½ bldk mi;ksx feêh vkSj uhao ds chp ijr 
cukus ds fy, Hkh fd;k tkrk gS] blfy, bldk mi;ksx fuekZ.k esa mi vk/kkj ls 'kh"kZ rd fd;k tkrk gSA ckyw dh bl Hkkjh ekax 
ls ikfjfLFkfrdh ra= dk ewY;ºzkl gksrk gSA gekjh ekax dks iwjk djus ds fy, unh ds vk/kkj dh [kqnkbZ ls unh fd ikfjfLFkfr dk 
ra= çHkkfor gks jgk gSA blfy, gesa viuh çk—frd ckyw dh fuHkZjrk dks —f=e ckyw ij LFkkukarfjr djuk gksxk cfYd bls ge 
fufeZr ckyw Hkh dg ldrs gSaA fufeZr ckyw dks fu;af=r çfØ;k esa cuk;k tkrk gS ge çk—frd ckyw ds leku d.k vkdkj forj.k 
çkIr djus ds fy, vius iSjkehVj fu/kkZfjr dj ldrs gSaA 
 fofHkUu daØhV feJ.k uewuksa dks <kyk vkSj ijh{k.k fd;k x;k vkSj fufeZr ckyw ls ikjaifjd daØhV ds vuqlkj dk;Z'khyrk] 
?kuRo] laihfM+r 'kfä] foHkkftr rU; 'kfä] l‚fiZ~VfoVh vkSj ty vo'kks"k.k dh vof/k esa rqyuk dh xbZ vkSj ik;k x;k gS dh 
fufeZr ckyw ls cukbZ xbZ daØhV dbZ çdkj ls T;knk csgrj gSA

çLrkoukçLrkouk

 ge ,d ,sls ns'k esa jgrs gSa ftldh uhao cgqr xgjh gS cgqr fo'kky gS ftldh lH;rk cgqr iqjkuh gS vkSj bl lH;rk dk 
,dek= mnkgj.k gesa ml lH;rk ds jgu&lgu ls feyrk gSA gekjs Hkkjr esa iqjkus jgu&lgu ds rRo vkt Hkh ik, tk jgs gSa ;gka
dh igpku ;gka cuh iqjkuh bekjrsa mudk c[kku djrh gSaA

 edku cukus esa dbZ eq[; lkefxz;ksa dh vko';drk gksrh gS tSls fd lfj;k] fxêh ]ckyw ]vkfn ftlesa fuEu vkSj çk—frd 
:i ls ik, tkus okyh lkexzh ckyw gS tks daØhV esa viuh vge Hkwfedk fuHkkrk gSA ckyw ;k jsr ;k eksje bUgsa dbZ ukeksa ls tkuk 
tkrk gS gekjs vklikl ds ufn;ksa esa ls bldks [kuu djds fudkyk tkrk gSAcjlkr ds fnuksa esa igkM+ksa ds iRFkj Lor% ikuh ds 
cgko ls cg dj vkil esa ?k"kZ.k djds ckyw dk fuekZ.k djrs gSaA ;g çfØ;k lSdM+ksa o"kksaZ rd pyrh jgrh gS rc tkdj ckyw dk 
fuekZ.k gksrk gSA ckyw ç—fr esa ,d fuf'pr ek=k esa ik;k tkrk gSA blfy, ljdkj }kjk fuf'pr ek=k ds ckn [kuu ij jksdFkke 
Hkh yxk nh tkrh gSA

 ckyw ds fuekZ.k esa u tkus fdrus o"kksaZ dk le; yx tkrk gS vkSj blh dkj.ko'k bldk ewY; yxk ikuk eqf'dy gS ijarq 
gekjs çxfr'khy ns'k esa fodkl dks jksd ikuk Hkh eqf'dy gSA blh otg ls ckyw dh vkiwfrZ uk gks ikus ds dkj.k voS/k :i ls [kuu 
Hkh fd;k tkrk gS D;ksafd ge tkurs gSa fd bldh ek=k fuf'pr gS rks bldk nke dHkh&dHkh vkleku Nwrk gSA vR;kf/kd voS/k [kuu 
unh dh lrg dks uqdlku igqapkrk gS blls unh dh pkSM+kbZ c<+ ldrh gS vkSj ck<+ vkus dh laHkkouk,a c<+ tkrh gSA¼„½ unh esa 
T;knk xgjkbZ rd [kqnkbZ djus ls ckyw ds lkFk&lkFk feêh dks Hkh [ku fy;k tkrk gS blls ty i;kZoj.k dks Hkh uqdlku igqaprk gSA
ty i;kZoj.k ds vlarqyu ls [kk| tky ds tqM+ko ij Hkh vlj vk,xk tSls fd unh esa T;knk [kqnkbZ djus ls ogka ikuh esa eNfy;ka 
ugha vk,axh mlls ogka ds vklikl ds ty esa çnw"k.k c<+sxk vkSj fQj ogka if{k;ksa dk vkuk can gks tk,xk ftlls ogka dhM+s] nhed 
vkfn dhVk.kq tks if{k;ksa dk pkjk cu ldrs FksA og vf/kd [kuu ds dkj.k thfor cp tk,axs vkSj ifj.kke Lo:i og unh ds 
vklikl dh Hkwfe dks catj cuk nsaxs vkSj blls ogka ds vklikl dh ç—fr viuk :i cnyus yxsxhA

 Hkkjr tks fd ,d çxfr'khy ns'k gS ;gka ds gj eq[; 'kgj dksbZ uk dksbZ unh ds rV ij cls gSa tSls fd ç;kxjkt] okjk.klh] 
fnYyh vkfn D;ksafd iqjkus tekus esa ufn;ksa ds fdukjs [ksrh dh tkrh Fkh vkSj /khjs&/khjs ogka ij O;kikj c<+us yxk ftlls fd 'kgj 
unh ds fdukjs clrs pys x, ijarq vkt ge ml unh dk nq#i;ksx dj mlds i;kZoj.k dks u"V dj jgs gSa ftlls vkxs pydj 
[ksrksa dh iSnkokj ij Hkh vlj iM+sxkA
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 nqfu;k Hkj esa ,sls dbZ ns'k gSa tksfd bu xyfr;ksa ls iSnk gqbZ vkifnd ifjfLFkfr ls tw> jgs gSa vkSj bu xyfr;ksa dks lq/kkj 
dj viuk /;ku vk/kqfud rduhdksa ls cukbZ xbZ ckyw ij dsafær dj jgs gSaA

 vHkh ge ckyw ds [kuu dks iwjh rjhds ls çfrcaf/kr ugha dj ldrs vxj dj nsaxs rks ge fodkl dh rjQ tkus okys ns'k 
dks ckf/kr dj nsaxs blls cpus ds fy, gesa vçk—frd ckyw dk bLrseky djuk gksxk vçk—frd ckyw tks fd vktdy eSU;qQSDpjM
lSaM ds uke ls çpfyr gS Hkkjr esa gj lky yxHkx ‹å djksM +Vu ckyw dh [kir gksrh gS ftlds [kuu dk dqy Hkkj vklikl 
dh ufn;ksa ij iM+rk gS ml Hkkj dks ?kVkus ds fy, gesa fufeZr ckyw ds mRiknu ,oa bLrseky dks c<+kuk gksxkA

 fufeZr ckyw dks cM+s igkM+ dks rksM+ dj muds dBksj iRFkj ¼ftuesa T;knkrj xzsukbV½ dk bLrseky fd;k tkrk gS bu iRFkj 
dks oh,lvkbZ ¼ofVZdy 'kk¶V baiSDVj½ esa Mkydj ihlk tkrk gS vkSj fQj tkyh ls Nkudj bl dh xzsfMax dh tkrh gS blds ckn 
bls ikuh ls /kks fn;k tkrk gS rkfd eghu d.k ;k /kwy lkQ gks tk,A

 bl ckyw dk fuekZ.k dgha Hkh fd;k tk ldrk gS tgka dBksj iRFkj ik;k tkrk gks ckdh bldks cukuk cgqr fdQk;rh gSA 
fufeZr ckyw dk jax oSls rks dkyk gksrk gS ijarq dbZ ckj vyx rjg dk iRFkj bLrseky djus ij jax esa ifjorZu ik;k tk ldrk 
gSA ;g fuekZ.k dk;ksaZ esa cgqmi;ksxh gS mnkgj.k ds fy, Nr <kyus esa] Nr dh eatkbZ djus esa] IykLVj] tqM+kbZ] vkfn es mi;ksx 
fd;k tkrk gSA

fp= % fufeZr ckywfp= % fufeZr ckyw

 'kks/k esa ,slk ik;k x;k gS dh fufeZr ckyw daØhV dh etcwrh çk—frd ckyw okyh daØhV ds eqdkcys csgrj gSA

 fufeZr ckyw dh daØhV vf/kd ?kuRo okyh daØhV gS tks fd vke daØhV ds eqdkcys T;knk Hkkjh gSA bldk bLrseky jksM 
fuekZ.k] fctyh ds [kaHks] jsyos ds Lyhij vkfn dbZ txgksa ij fd;k tk jgk gS tgka ij vf/kd Hkkj nsus ls dksbZ leL;k uk mRiUu 
gksA fufeZr ckyw esa ,d lcls cM+h fo'ks"krk ;g gS fd ;g gj ekSle esa ,d tSlk gh feysxk vkSj nwljh rjQ çk—frd ckyw 
ckfj'k ds fnuksa esa eVeSyh gks tkrh gS vkSj dbZ ckj rks ckfj'k ds fnuksa esa [knkus can dj nh tkrh gS ftlls çk—frd ckyw ugha 
feyrh gSA fufeZr ckyw ls [knku ds vklikl ds jksM dks Hkh uqdlku de gksrk gS D;ksafd bl ckyw dks lq[kkdj HkaMkj fd;k 
tkrk gS vkSj bldk otu xkM+h ij ynokus ls fuek.kZ LFky ij tkus rd ,d gh jgrk gS tcfd çk—frd ckyw dks tc unh 
ls [kuu djds fudkyk tkrk gS rks og xhyh gksrh gS vkSj mldk otu fuekZ.k LFky rd igqaprs&igqaprs dkQh de gks tkrk gSA

 fufeZr ckyw dh ,d fo'ks"krk ;g Hkh gS fd blds fofHkUu mi;ksx ds fy, vyx&vyx xzsMs'ku dk cuk;k tk ldrk gS 
ftlls fd ge IykLVj ds fy, eghu fufeZr ckyw vkSj <ykbZ ds fy, eksVh fufeZr ckyw çkIr dj ldrs gSa blls ,d Qk;nk 
;g Hkh gS fd daØhV <yrs le; mlesa fNæ dh ek=k fuEu gksxh mlls daØhV dh etcwrh esa c<+ksrjh gksxhA

 daØhV ds dbZ çdkj gksrs gSa ftuesa ,d eq[; çdkj cgrh gqbZ daØhV Hkh gksrh gS ftldk bLrseky cM+h bekjrksa ds cuus 
esa gksrk gS mls ge ÞlsYQ daiSfDVax daØhVß ds uke ls Hkh tkurs gSa bl rjg ds daØhV esa ckyw dh Hkwfedk vge gksrh gS D;ksafd 
blesa dksbZ midj.k dk ç;ksx ugha fd;k tkrk gS daØhV vius vki ikuh dh rjg cgrs gq, lkaps esa cSB tkrk gSA ;g daØhV 
dbZ rYyk Åij ikuh dh rjg iai ls p<+k;k tkrk gS vkSj bu bekjrksa dh etcwrh bu esa yxs LoPN vkSj xq.koÙkk okyh lkexzh 
ij gh fuHkZj djrh gSA

daØhV esa mi;ksx gksus okys ckyw esa feêh dh ek=k de gksuh pkfg, mlls daØhV dh xq.koÙkk dkQh T;knk gksrh gS vkSj cuk, 
x, LVªDpj dh mez Hkh c<+rh gS ijarq feykoVh ckyw ftlesa feêh dk va'k gks og le; ds lkFk Nr esa njkjsa iSnk djrk gSA 
feêh ds va'k okyh daØhV ls dbZ leL;k vk ldrh gS tSls fd Nr dk Viduk] lfj;k fn[kus yxuk] Nr ij ls fxêh dk 
>M+uk] vkfn dks le; ds lkFk c<+krk gS blls og Nr detksj gks ldrh gS vkSj dqN gh le; esa fxj Hkh ldrh gSA

 fufeZr ckyw esa eghu d.kksa] HkkSfrd xq.kksa tSls vkdkj] fpduh lrg cukoV vkSj fLFkjrk ds mUu;u xq.k gksrs gS tks bls 
fuekZ.k ds fy, lcls mi;qä ckyw cukrh gSA ckyw ds ;s HkkSfrd xq.k daØhV dks vyxko] jälzko] e/kqdks’k vkSj fjfä;ksa dks de 
djds vf/kd 'kfä çnku djrs gSaA
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 fufeZr ckyw ds xq.k daØhV lajpukvksa dks vR;f/kd i;kZoj.kh; ifjfLFkfr;ksa dk lkeuk djus esa enn djrh gS vkSj daØhV 
lajpukvksa es ikjxE;rk] ueh ços'k] xeZ&BaMs çHkko dks de djds LVhy ds {kj.k dks jksdrh gS ,oa daØhV ds LFkkf;Ro es lq–<h 
dj.k djrh gSA daØhV dh dk;Z {kerk esa ckyw dk vkdkj] cukoV egRoiw.kZ Hkwfedk fuHkkrs gSaA ckyw ds vf/kd lrg {ks= ds dkj.k 
ckyw dks tksM+us ds fy, lhesaV vkSj ikuh dh ekax c<+ tkrh gSA¼…½ blfy, ckyw ds fuekZ.k ds bu HkkSfrd xq.kksa ij fu;a=.k ls daØhV 
dks de ikuh dh vko';drk gksrh gS vkSj de ikuh eSa gh mPp O;kogkfjd daØhV çnku djrk gSA ikuh dk de mi;ksx daØhV 
dh rkdr c<+kus esa enn Hkh djrk gS vkSj daØhV dks feykus vkSj yxkus esa ljyrk Hkh feyrh gS] vkSj bl çdkj LFky ij fuekZ.k 
xfrfof/k;ksa dh mRikndrk dks c<+krk gSA

 daØhV esa yxHkx ,d frgkbZ fgLlk ckyw gksrk gS vkSj ckyw dk ç;ksx Vkby fcNkus] IykLVj djus] uho ds uhps ckyw dks
fcNkus] tehu ?kksyus vkSj rks vkSj ckyw dk ç;ksx vfXu'keu esa Hkh gksrk gS blls ge ckyw dh [kir dk vanktk yxk ldrs gSa 
bl [kir dh vkiwfrZ vHkh rks vdsys ufn;ka gh dj jgh gSa ysfdu vkxs ;g cM+h leL;k iSnk djsxk vkSj bldk ,d ek= mik; 
fufeZr ckyw gh gks ldrk gSA
fufeZr ckyw dks Hkkjrh; ekud C;wjks us Hkh ekuk gS ftldk ekud vkbZ ,l% …Š… ¼„åƒˆ½ esa feyrk gSA

 eSU;qQSDpMZlSaM baMLVªh bruh ,Mokal gS fd fufeZr ckyw dks …å ls „åå Vu çfr ?kaVs dh Nerk ls mRikfnr fd;k tk 
ldrk gS bu baMLVªh esa ckyw dks /kksus ,oa lq[kkus dh Hkh lqfo/kk gS vkSj ;g dqN gh ?kaVksa esa dUos;j csYV ds }kjk cM+s VSadksa esa 
HkaMkfjr dj fn;k tkrk gS ftlesa ls ;g fuf'pr ek=k esa cksjh esa can djds cspus ds fy, rS;kj gks tkrk gS bldks cukuk bruk 
fdQk;rh gS fd bl dks lSdM+ksa fdyksehVj nwj ls Hkh eaxok;k tk, rks Hkh ;g çk—frd ckyw ls lLrk iM+rk gSA fnYyh] eqacbZ] 
psUubZ] cSaxyq# vkSj iq.ks tSls çeq[k 'kgjksa esa dbZ fj;y ,LVsV Msoyij bldk bLrseky dj jgs gSaA¼ˆ½

„å„… ls „å„Š rd dh iwokZuqeku vof/k esa Hkkjr esa ckyw dk cktkj lkykuk ˆ% ls ‰% dh nj ls c<+ jgk gSA¼†½

ys[kk fp= % vuqekfurckyw ds cktkj esa c<+ksrjhys[kk fp= % vuqekfurckyw ds cktkj esa c<+ksrjh

fu"d"kZfu"d"kZ
 bl ys[k ls gesa ;g irk pyrk gS fd ckyw ds fuEu gksus ds ckotwn Hkh og daØhV ds etcwrh ij xgjk çHkko Mkyrk 
gS fcuk ckyw ds bekjr dks cukuk vlaHko gS blfy, gesa lhfer ek=k esa ik, tkus okys çk—frd ckyw ls gVdj fufeZr ckyw dh 
vksj vxzflr gksuk gksxkA gesa fufeZr ckyw ds vkdkj jax :i dks u ns[k dj mldh mi;ksfxrk dks ns[kuk pkfg, vkSj og fdl 
çdkj ls çk—frd ckyw ls csgrj vkSj xq.koku gS ;g Hkh /;ku esa j[kuk pkfg,A fufeZr ckyw fdQk;rh gS rFkk bldks fuekZ.k 
LFky ij cgqr gh vklkuh ls igqapk;k Hkh tk ldrk gSA

 gj bekjr dh etcwrh ml esa ç;ksx gksus okys LoPN vkSj xq.koku ckyw ls gksrh gS vr% gekjh c<+rh [kir vkSj fodkl 
dks /;ku esa j[krs gq, u, rduhdksa ij fo'okl cukuk gksxk rkfd gekjh vkiwfrZ Hkh gks tk, vkSj ufn;ksa ij T;knk Hkkj Hkh uk 
vk, vkSj mudk i;kZoj.k Hkh lqjf{kr jgsaA gesa fdlh Hkh çdkj ls ckyw dh [kir dks de djuk ;k jksduk ugha gS cfYd mlds 
ç;ksx dks c<+krs gq, eSU;qQSDpj lSaM ;kuh fufeZr ckyw dk Lokxr djuk gSA

lanHkZlanHkZ
1. Hi.m.wikipedia.org/wiki /ckyw
2. https://www.google.com/amp/s/www.bbc.com/news/magazine-41123284.amp“how	the	demand	
for	sand	is	killing	the	rivers”
3. https://theconstructor.org/building/manufactured-m-sand-concrete/8601/
4.	 “India	sand	market”	Expert	market	research.com
5. Equipmenttimes.in / m-sand
6. Housing.com / m-sand-hi/amp/
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ABSTRACT
	 Nowadays,	people	use	technology	in	most	work	and	activities	and	generate	an	immense	amount	of	data	
day	by	day.	In	the	digital	era,	mobile	phones,	electronic	devices,	and	computer	systems	are	growing	at	a	rapid	
rate	which	 is	 growing	 concern	 about	 cybercrime.	However,	 society	 and	 businesses	 are	 giving	more	 stress	 on	
preventing	 cybercrime	 through	 the	 use	 of	AI.	 Therefore,	AI	 has	 become	 a	 primary	 choice	 for	 businesses	 to	
prevent	cybercrime.	AI	has	entered	valuable	 inputs	 in	 the	field	of	cybercrime	prominently.	As	a	 result,	AI	has	
been	 deployed	 in	many	 business	 and	 defense	 systems	 because	 it	 provides	 a	 fast	 response	 to	 cyber-attacks	 as	
compared to humans and is able to predict the cyber attack before execution. This article discusses cybercrime, 
AI, and role of AI in cyber security.

1.   INTRODUCTION
	 Nowadays,	people	use	technology	in	most	work	and	activities	and	generate	immense	amount	of	data	day	
by	day.	Therefore,	the	security	of	the	systems	and	society	becomes	the	most	important	(Xiao	et	al.	2018b;	Guan	
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and	Ge	2018;	Sliti	et	al.	2018).	Hence,	cyber	security	solutions	 for	protecting	 the	society	and	systems	are	 the	
main concern area for the researchers. Cyber security refers to the methods that ensure the systems are secure 
from	vulnerabilities	and	threats	and	also	apply	the	correct	services	for	security	as	well.	Cyber	attacks	affect	the	
regular operations of the systems. Therefore, cyber security is the primary goal to protect systems from cyber 
attacks	as	well	as	detect	the	attacks	and	apply	the	recovery	process	after	the	attacks.

	 Nowadays,	Artificial	Intelligence	(AI)	is	a	popular	technology	in	most	industries.	Industries	are	utilizing	
the	 power	 of	AI	 as	 a	 service	 in	 various	 fields	 (Shindo	 et	 al.,	 2021).	The	 successful	 implementation	 of	AI	 in	
various	fields	increased	confidence	in	AI	technology.	Additionally,	applications	of	AI	are	also	utilized	in	the	field	
of	cyber	security	(Bruschi	and	Diomede,	2022).	It	shows	the	negative	and	positive	sides	of	AI	technology.

2.  AI AND CYBERCRIME
 Cybercrime is a crime that uses computers to perform a crime like online fraud and property theft (Bruschi 
and	Diomede,	2022).	The	growth	in	the	internet	plays	a	significant	role	in	increasing	cybercrime	across	the	world	
over	the	few	years	(Dash	et	al.,	2022).	With	the	growth	of	the	Internet,	the	development	of	various	technologies	
also	 is	playing	a	vital	 role	 in	 increasing	cybercrime	as	well	 (Papp	et	 al.,	 2022).	Therefore,	 cyber	 security	has	
become	a	primary	 task	for	 the	government	 to	protect	 the	systems	from	cyber	attacks	(S.	Lee,	2021).	 In	recent	
years,	several	researchers	have	proposed	AI-based	solutions	for	cyber	security	to	detect	and	protect	from	cyber	
attacks.	In	the	year	2020,	different	types	of	cybercrime	have	been	reported	in	America	as	illustrated	in	Fig	1.		
The	reason	behind	conducting	cybercrime	is	to	gain	profit.	Cyber	attackers	mainly	focus	on	making	money	after	
applying	any	cyber	attack	on	a	company	or	society	(Kim	and	Park,	2020;	S.	Lee,	2021).	Therefore,	cyber	attackers	
think	 technologically	 to	 accomplish	 cybercrime	 and	 nowadays,	 AI	 has	 become	 the	 first	 choice	 for	 a	 cyber	
attacker	to	implement	various	cyber	attacks	like	phishing.

 Fig 1: Different types of Cybercrime reported in 2020
3.  AI AND CYBER SECURITY
	 The	main	purpose	of	AI	is	to	automate	the	procedure.	After	implementing	AI	in	the	various	procedures,	
it	cut	down	the	involvement	of	the	human	interference	and	improves	the	efficiency	in	the	systems.	Chatbots	are	
a	great	example	of	AI	technology	that	works	like	customer	agents	and	give	answers	to	the	questions	of	the	
customers	and	provide	diagnose	based	on	the	symptoms	of	the	patients	like	a	human	(Pandey	and	Parul,	2018).	
In	the	digital	era,	mobile	phones,	electronic	devices,	and	computer	systems	are	growing	at	a	rapid	rate	which	is	
growing	concern	about	cyber	security	(Sharma	et	al.,	2022).	The	survey	report	said	that	the	global	market	for	
AI	in	cyber	security	will	increase	up	to	46.3	billion	dollars	by	2027	which	indicates	a	great	involvement	of	AI	
in	cyber	security	(Dymicka,	2022;	Sharma	et	al.,	2022).	

 The main reason behind the inclusion of AI in cyber security is detection. AI systems could be programmed 
to	detect	the	vulnerability	in	specific	steps	and	processes	as	well	as	monitor	the	systems	24/7.		These	factors	
make	AI	technology	so	important	in	the	field	of	cyber	security	for	organizations	(Senouci	et	al.,	2020).	Another	
characteristic of AI technology is to predict threats in the systems. Basically, the power of AI depends on the 
size	of	the	available	data	because	a	large	amount	of	data	helps	AI	in	the	process	of	prediction.	Fast	responsive	
time	of	AI	technologies	add	more	advantage	in	cyber	security	(Puthal	and	Mohanty,	2021).	Generally,	normal	
application	for	cyber	security	does	not	give	fast	response	during	cyber	attacks,	and	intruder	able	to	enter	the	
systems.	Therefore,	cyber	security	systems	include	AI	due	to	AI's	characteristics	make	them	more	effective	
and	efficient	to	protect	from	attackers.	

4.  DISADVANTAGES OF AI IN CYBER SECURITY
•	 Artificial	Intelligence	(AI)	is	a	well-known	technology	and	cybercriminals	can	easily	understand	the	
working of the model and break the security of the systems. Cyber criminals can create AI-proof systems and 
malware,	and	use	them	in	a	more	efficient	manner	(Dalave	and	Dalave,	2022).
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•	 The	success	of	AI-enabled	technologies	depends	on	the	size	of	the	data.	With	the	growth	of	big	data,	AI	
is	becoming	popular	day	by	day.	In	contrast,	the	availability	of	big	data	is	quite	difficult	in	the	field	of	cyber	
security.	Therefore,	the	implementation	of	AI-enabled	technologies	in	cyber	security	is	quite	difficult	in	the	area	
of business. 

•	 Once	you	have	implemented	AI-based	cyber	security	in	the	system,	it	does	not	mean	that	it	will	protect
	your	 system	all	 the	 time	because	malware	and	 threats	 are	updating	continuously	over	 time.	Accordingly,	
systems	 should	be	updated	over	 time	 to	protect	 the	 system	 from	malware	 and	 threats.	Hence,	AI-enabled	
technologies	are	expensive	in	nature.

5.  CONCLUSION
 This article discusses the use of AI technology in cyber security systems to detect the cybercrime in the 
businesses and society. Detection, prediction, and fast response time are the main characteristics of AI. To make 
the systems and businesses free from cybercrime, AI could be the best technology. Although, AI has some draw
backs. After reducing these drawbacks, AI can help to make robust cyber security systems against cyber attacks.
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SWADESHI VIGYAN PATRIKASWADESHI VIGYAN PATRIKA
Guidelines for AuGuidelines for Authorsthors

Aims & ObjectivesAims & Objectives

 Swadeshi	Science	Movement	(SSM)	also	called		Vigyan	Bharti	is	a	premier	non-profit	organisation	
devoted	to	disseminate	the	scientific	advancement,	founded	by	Professor	K.I.	Vasu	&	his	associates	from	IISc,	
Bengaluru	on	7th	Nov.	1982.	The	foundation	principle	is	for	the	development	of	Swadeshi	Vigyan,	integrating	
traditional	&	modern	sciences	catering	to	national	needs	and	society.	Swadeshi	Science	Movement	of	India,	
Delhi	“SSM’D”	(Vigyan	Bharti,	Delhi)	since	it’s	inception	in	the	capital	from	1994	as	an	independent	popular	
Science	 forum	 has	 organized	 numerous	 National	 conferences,	 workshops,	 Vigyan	 Melas,	 lectures	 and	
symposia using National languages for facilitating interaction amongst researchers and foster exchange & 
dissemination	of	 the	Innovations	in	Science,	Engineering	and	Technology.	Furthering	our	broader	national	
perspectives	 in	 line	with	 the	 founding	principles	of	 the	 society	 to	adopt	and	develop	Bharatiya	 languages	
as	 media	 of	 Science,	 Engineering	 &	 Technology	 (SET)	 at	 all	 levels	 without	 opposing	 English	 and	 also	
to meet the need of the hour at the time of COVID-19 global crisis, SSM’D has been in the process of 
bringing	out	a	new	Bi-	annual	“Online	publication”:	Swadeshi	Vigyan	Patrika		(SVP)	to	bring	advances	in	
all	 aspects	 of	 Swadeshi	Vigyan-	 Indigenous	 Science	 for	 national	 development	 to	 the	mass,	 thus	 building	
a	more	informed	scientific	society	towards	attaining	self-sufficiency	and	national	re-construction.	

Original	thoughts,	gems	of	knowledge	and	experience	of	experts	&	researchers	are	invited	on	topics	related	to:

●	 Innovative	Indigenous	Inter-Disciplinary		Research	&	Scientific	Efforts	and	Eco-friendly	Technology	
with human face in Physical/material & Engineering Sciences, Chemistry, Electrochemistry, Botany, Zoology, 
Mathematics,	Biotechnology,	IT	&	Science	journalism,	Health	care,	Water,	Agriculture,	Geology,	Forensic	
Sciences,	Meteorology,	Environmental,	Space	&	Nuclear	Sciences	and	IPR	Leveraging.	

●	 Innovations	 in	 the	 Path	 of	Traditional	Knowledge,	Ayurvigyan,	Yog,	 Indian	 System	 of	medicines,	
Go-vigyan,	Uses	of	Herbal	 in	Modern	Therapy,	Applied	JyotishVigyan	&	Sankalp	Shakti	Vidya	(Spiritual	
Science)

●	 Innovations	in	the	Path	of	Sustainable	Consumption/Living/Development	with	Special	Focus	on	Rural	
Development	through	Utilization/Management	of	Natural	Resources	vis-à-vis	New	Economic	Environment			

	 It	 will	 be	 our	 supplementary	 endeavour	 to	 address	 the	 innovative	 human	 resource	 of	 the	 grass	
root	 level	 people	 including	 artisans,	 craftsmen,	 farmers	 and	 tribals;	 promote,	 preserve	&	modernize	 their	
skills and make them economically strong through inputs of modern science & technology integrated with 
the	 traditional	knowledge	who	are	 in	 fact	 the	 true	 reflection	of	 the	spiritual	and	 the	material	 facets	of	our	
culture	and	civilization.	We	will	also	undertake	the	challenge	to	connect	a	vast	reservoir	of	innovations	by	
the	invisible	informal	sector	to	the	visible	formal/established	sector	that	are	exposed	to	modern	science	and	
innovate	in	a	formal	way,	towards	making	Bharat	innovative	and	a	global	leader	in	sustainable	technologies.			
SVP will be a biannual publication initially but it may become a quarterly later depending on the response 
from the contributors.

Preparation of Manuscript texts
Manuscripts for original articles/papers should be submitted online either in Hindi / Regional languages 
preferably	or	in	English	of	about	3000	words	in	MS	Word	&	Krutidev	10	font	preferably	or	in	any	other	fonts	
like Unicode, etc for Hindi matter to the Editor  in vigyanpatrika@swadeshivigyan.orgvigyanpatrika@swadeshivigyan.org and 
swadeshivigyan@swadeshivigyan.orgswadeshivigyan@swadeshivigyan.org. 
Fonts	for	the	title,	authors	and	text	should	be	18,	14	and	12,	respectively.	The	Figures/Tables	caption	should	
be	as	:	eg.		Fig.	1	Farming	system	of	Nagaland.
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A declaration from the author (s) will be procured stating that the submitted manuscript is neither published 
nor submitted elsewhere for publication .
 The manuscript should be prepared in a concise form and presented in double space and it’s title page 
should enlist the title useful in indexing, full names of authors, institutional addresses, email contact of the 
author for correspondences with asterisk * mark with the name and brief credentials of the main author like 
awards, Honours,etc. in 2 lines.  Abstract should not exceed 200 words and should indicate the important 
content	of	the	paper	highlighting	scope	and	main	findings.	Prior-art	and	literature	survey	should		be	confined	
within	 the	 framework	 of	 the	 submitted	 manuscript.	 Conclusions	 should	 draw	 significant	 output	 of	 the	
manuscript	with	a	clear	explanation	of	it’s	importance	&	relevance	for	the	society.	
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