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lkjka'k
oSf'od Lrj ij c<+rh gqbZ tula[;k Ok fnu cs fnu c<+rk gqvk gfjr x̀g izHkko] dkcZu QwV fiazV vkSj 'kgjhdj.k tSlh pqukSrhiw.kZ leL;k,a gekjs lkeus vk

jgh gSaA blfy, vkt [kk| mRiknu dks c<+kus dh vko';drk gSA orZeku 'kks/k i=k dk mís'; gkbMªksiksfuDl&iks"kd ?kksy rduhd ¼,u- ,Q- Vh-½ ds rgr
fofHkUUk gjh iÙksnkj lfCt;ksa dk ekudhdj.k vkSj mRikndrk dk ewY;k¡du djuk gSA orZeku esa O;kolkf;d Lrj ij lfCt;ksa dh [ksrh o lhekUr tksrksa esa Ñf"k
dh vf/kd mit c<+kus ds fy, dhVuk'kdksa] ihM+duk'kdksa dk c<+rk Lrj ;s lc dkjd ijEijkxr Ñf"k esas pqukSrhiw.kZ fo"k; gSaA mijksä dfFkr dkjdksa ls u dsoy
i;kZoj.k dks gkfu gks jgh] cfYd ;g ekuo LokLF; ds fy, Hkh gkfudkjd gSA orZeku esa 'kgjh vkcknh esa rsth ls gks jgh òf) o yksxksa dk tSfod mRiknu dh
vksj vf/kd :Ökku vkt ge lcdk l?ku [ksrh dh vksj /;ku vkdf"kZr dj jgk gS] ,sls esa vkt vk/kqfud [ksrh dh fofHkUu ubZ rduhdksa dks ewrZ:i fn, tkus
dh dksf'k'k gks jgh gSaA bu rduhdksa esa gkbMªksiksfuDl ¼ènk jfgr½ [ksrh ,d mHkjrh gqbZ rduhdh gekjs lkeus vkbZ gSA ftldk rkRi;Z gS fcuk feV~Vh ds Qly
dks mxkuk ftlesa ikS/kksa dks iks"kd ?kksy dh lgk;rk ls mxk;k tkrk gSA lfCt;ksa dh fofHkUUk Js.kh;ksa esa gjh iÙksnkj lfCt;ksa dk ekuo ds vPNs LokLF; esa vge
;ksxnku gksrk gSA iÙksnkj lfCt;ksa dh Js.kh esa Lons'kh lfCt;ka tSls ikyd] iÙksnkj ljlksa] esFkh] /kfu;k¡] pksykbZ] iksbZ lkx vkfn dh O;kolkf;d [ksrh gksrh gSA
vktdy ;wjksfi;u lfCt;ksa ¼lsysjh] csch yhQ lfCt;ka&jkWdsV] fØLi gsM ysV~̧ kwl] ,afMo] iklZys] okWVj Øsl] idpksbZ½ dh [ksrh Hkh dh tk jgh gS D;ksafd vkt yksx
buds iks"kd xq.kksa ds ckjs esa tkx:d gks jgs gSaA bu iÙksnkj lfCt;ksa dks lkekU;r% lykn ds :i esa mi;ksx esa fy;k tkrk gSA orZeku iz;ksx ls ;g Kkr gksrk
gS fd ikjaifjd [ksrh dh rqyuk esa gkbMªksiksfuDl rduhdh ls vf/kd mRikndrk o xq.koÙkk;qä lfCt;ksa dh [ksrh gksrh gSA ifj.kke esa ik;k x;k fd gkbMªksiksfuDl
ds rgr mxkbZ xbZ gjh iÙksnkj lfCt;ksa dh feV~Vh esa mxkbZ xbZ Qly dh rqyuk esa 2-0 ls 3-0 xquk vf/kd mRikndrk izkIr gqbZA bl v/;;u ls ;g irk yxk
fd leku bdkbZ okyh gkbMªksiksfuDl ;wfuV esa vklkuh ls fofHkUUk lfCt;ksa dh [ksrh gks ldrh gSA [ksrh dh ;g vk/kqfud rduhd nwjLFk lhekorhZ {ks=kksa ij gekjh
lsuk dh lnkcgkj lfCt;ksa dh rktk mit vksj vkiwfrZ ds mís'; gsrq vge Hkwfedk fuHkk ldrh gS rFkk lkFk esa mu yksxksa ds fy, Hkh Qk;nsean gksrh gS tgka
yksx ikuh dh deh ls tw> jgs gSa vkSj [ksrh ds fy, tgka i;kZIr Hkwfe ugha gSA DIBER (DRDO) us cQhZys igkM+h {ks=kksa ls ysdj vaVkdZfVdk rd fofHkUUk Qlyksa
ds fy, gkbMªksiksfuDl dh rduhd dks ekudhÑr djus esa egRoiw.kZ Hkwfedk fuHkkbZ gSA

eq[; 'kCn % vk/kqfud [ksrh] gkbMªksiksfuDl] ,u- ,Q- Vh-] iÙksnkj lfCt;k¡] mRikndrk
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Abstract
Globally, rapid growth rate of population, day by day increasing greenhouse effects vis-a- vis increasing carbon foot print and urbanization

these are challenges in front of us. So, there is urgent need to increase food production. The aim of present study was to standardiz the
indigenous and exotic leafy vegetable crops under hydroponics, Nutrient film technology (NFT). Presently, increasing levels of insecticides
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and pesticides in commercial vegetables cultivation are challenging in conventional agriculture which are not only harmful for environment but
also for human health. At present, rapid increase in growth rate of urban population and more demand of organically fresh produce have been
attracting the global attention towards the use of intensive agriculture systems and that bring us towards a new direction for modern farming
technique such as soilless culture and hydroponics. Hydroponics is a modern farming technique for crop cultivation without soil with the help
of nutrient solution. Among vegetable crop, leafy vegetables play a vital role for human health. In various leafy vegetable categorys Indian
leafy vegetable i.e. Spinach leaf (palak), leafy mustard, coriander, Amaranthus, Basella etc. are commercially cultivated. Nowadays, in our
country unexploited European vegetables crops i.e., baby leaf vegetables (i.e., rocket, crisp head lettuce, endive, parsley, water cress) are also
cultivated due to their increased consumption and people are aware about their nutritive value. These vegetables are mostly considered for
salad. Present study revealed that higher production with better quality was found under hydroponics farming as compared to traditional
farming. The result shows that green leafy vegetables grown under hydroponics had 2.0 to 3.0 times higher productivity than the crop grown
in soil. Our study revealed that various vegetables can be cultivated in a hydroponics unit. This modern farming is beneficial for fresh produce
and supply of evergreen vegetables to our armed forces at front line border areas as well as area where water scarcity and land shortage are main
challenges. DIBER (DRDO) has been instrumental in standardizing the technique of hydroponics for various crop from snow bound hilly
regions to Antarctica.

Keywords: Modern farming, Hydroponics, NFT, Leafy Vegetables, Productivity

izLrkouk

orZeku le; esa c<+rk gqvk Xykscy okfe±x] gfjr x`g izHkko]
ouksa dh dVkbZ] tyok;q ifjorZu vkSj nwljh vksj vizR;kf'kr ekSle
dh fLFkfr lkFk gh lkFk vf/kd jklk;fud moZjdksa ds mi;ksx ls
tSo foo/krk ,oa i;kZoj.k dks {kfr gks jgh gS1]2A vkt ijaijkxr [ksrh
ds  fy,  tksrksa dk vkdkj de gksuk] flapkbZ gsrq ikuh dh deh lkFk
gh c<+rk gqvk 'kgjhdj.k pqukSrhiw.kZ leL;k,a gSa3A oSf'od Lrj ij
l?ku [ksrh  dh ubZ Ñf"k izkS|ksfxdh;ksa dks fodflr djus dh dksf'k'k
dh tk jgh gS buesa ls gkbMªksiksfuDl [ksrh ,d mHkjrh gqbZ rduhdh
gSA lfCt;ksa dk mRiknu c<+kus gsrq [ksrh esa dhVuk'kdksa] jklk;fud
moZjdksa dk c<+rk gqvk Lrj u dsoy i;kZoj.k dks uqdlku igqapk jgh
gSA cfYd ekuo LokLF; ds fy, Hkh gkfudkjd lkfcr gks jgh gS
ftlls dSalj tSlh ?kkrd chekjh mRiUUk gks jgh gSA ogha nwljh vksj
yxkrkj gks jgh tula[;k òf)] c<+rh 'kgjh vkcknh] [ksrh gsrq tksrksa
dk vkdkj de gksuk Hkh pqukSrhiw.kZ fo"k; gSaA vkt vke vkneh
LokLF; dks ysdj fpafrr gS vkSj viuh rukoiw.kZ] HkkxnkSM+ Hkjh thou
'kSyh esa ,d le; [kkus dh IysV esa 'kq) tSfod lfCt;ksa dks 'kkfey
djus dh pkg j[krk gSA ;s lc dkjd vkt oSf'od Lrj ij yksxksa
dks tSfod mRiknu o rktk mit dh vf/kd ekax dh vksj vkdf"kZr
dj jgs gSaA ,sls esa vkt oSf'od Lrj ij [ksrh dh ubZ izkS|ksfxfd;ksa
dks ewrZ:i fn;s tkus dh dksf'k'k dh tk jgh gS ftlls [ksrh ds u,
vk;ke mHkjdj gekjs lkeus vk jgs gSaA bueas ls vkt gkbMªksiksfuDl
,d mHkjrh gqbZ rduhd gS4A orZeku esa] gkbMªksiksfuDl vk/kqfud
[ksrh dk ,d vPNk fodYi gSa] ftldk rkRi;Z gS ^gkbMªks* vFkkr~
ikuh] ̂ iksUl* vFkkr~ [ksrhA ̂ fcuk feV~Vh ds] iks"kd ?kksy ds ek/;e
ls ikS/kksa dks mxkus dh rduhdh dks gkbMªksiksfuDl ¼ènkjfgr½ dgrs
gSa*A gkbMªksiksfuDl ,d vk/kqfud Ñf"k rduhd gS tks vkt x`g

okfVdk ls ysdj vUrfj{k rd vuqdwy lkfcr gks jgh gSA gkbMªksiksfuDl
[ksrh ijEijkxr [ksrh dh rqyuk esa vf/kd ykHkdkjh gS] D;ksafd blesa
vf/kd mRikndrk o xq.koÙkk izkIr gksrh gS D;ksafd ;g l?ku [ksrh
dks c<+kok nsrh gSA lkFk gh blesa txg dk lqxe bLrseky gksrk gSA
bl  [ksrh esa e`nk tfur O;kf/k;ksa ls cpko gksrk gSA gkbMªksiksfuDl
[ksrh esa vf/kd dhVuk'kdksa vkSj llk;fud moZjdksa dk uk ds cjkcj
mi;ksx ikjaifjd [ksrh dh rqyuk esa ykHkdkjh gS5A ijEijkxr [ksrh
esa varjk'kL; Ñf"k dk;Z tSls fd QkeZ e'khujh }kjk [ksr rS;kj djus
esa vf/kd iwath dh ykxr vkSj Qly dks [kjirokj jfgr cukus esa
vf/kd Je yxrk gSA bu lc ds fuokj.k gsrq feV~Vh jfgr [ksrh
¼gkbMªksiksfuDl½ ,d vPNk fodYi gS vkSj ;g [ksrh fdlkuksa] Ñf"k
oSKkfudksa vkSj m|fedks dks [ksrh dk u;k vk;ke fn[kkrh gS rFkk
fdlkuksa dh vkenuh c<+kus esa vge gS D;ksafd bl [ksrh esa mudh
iwath [kpZ de vkSj vkenuh vf/kd izkIr gksrh gSA 'kgjh  vkcknh
o xzkeh.k {ks=kksa esa o"kkZ ty dk lja{k.k djds Hkh gkbMªksiksfuDl [ksrh
esa ml ty dk mi;ksx fd;k tk ldrk gS tks bl [ksrh esa cgqr
ykHkdkjh gSaA

varfj{k ds {ks=k esa gkbMªksiksfuDl dh Hkwfedk% uklk dSusMh
Lisl lsaVj esa osth gkMZos;j esa lfCt;k¡ mxkus ds fy, iks"kd rRoksa
ls Hkjiwj ?kksy dk mi;ksx djds gkbMªksiksfuDl [ksrh dh tk jgh gSaA
iÙksnkj czSfldk iztkfr;ksa&¼czSfldk jSik Lih- usiksczfldk½ vkSj ysV~̧ kwl
dh [ksrh orZeku esa varfj{k esa osth xzksbax pSacj esa dh tk jgh gSA
varfj{k ;k=kh lsjsuk vkSuksu&pkalyj us 28 uoacj] 2018 dks uklk
dks dSusMh Lisl osth ls yky :lh dsys vkSj MªSxwu ysV~̧ kwl dh
lQyrkiwoZd [ksrh dh gSA uklk gkbMªksiksfuDl ¼U;wVªh,aV fQYe
rduhd½ iz.kkyh dk mi;ksx djds lfCt;ksa dh [ksrh esa  vxzlj gSA
varfj{k esa miyC/k lhfer lalk/kuksa] lhfer ty vkiwfrZ] de ÅtkZ
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[kir vkSj ikS/kksa ds fodkl gsrq feV~Vh dk vHkko bu lc pqukSfr;ksa
ds fuokj.k ds fy, uklk ijEijkxr [ksrh ds rgr vkus okyh bu
leL;kvksa ls fuiVus ds fy, n'kdksa ls dke dj jgk gS vkSj bldk
y{; varfj{k ;kf=k;ksa ds fy, Hkkstu dh vkiwfrZ dks iwjk djuk gSA
uklk us 1980&2005 ls dSusMh Lisl lsaVj esa ikS/kksa ds fy, vko';d
iks"kd rRoksa ds ?kksy dk mi;ksx djds iks"kdrRo forj.k iz.kkyh
¼U;wVªh,aV fQYe rduhd½ ds rgr Qly dks mxkus esa lQyrk
izkIr dh vkSj lkFk gh uklk us ns'k dk igyk ofVZdy QkeZ
cuk;k6]7A

orZeku iz;ksx ds nkSjku p;fur gjh iÙksnkj Qlyksa dk egRo

orZeku le; esa lfCt;ksa dh Js.kh esa iÙksnkj lfCt;ksa dk
egRoiw.kZ ;ksxnku gS tks ekuo LokLF; ds fy, egRoiw.kZ ?kVd  gSaA
iÙksnkj lfCt;ksa esa Lons'kh lfCt;k¡ ¼ikyd] fyQh eLVMZ] /kfu;k¡]
pksykbZ½ vkSj ;wjksfi;u lfCt;k¡ tSls lsysjh] csch yhQ lfCt;ka]
¼jkWdsV] fØLi gsM ysV~̧ kwl] ,afMo] iklZys] okWVj Øsl] idpksbZ½
izpfyr gSaA vktdy fons'kh lfCt;ka gekjs Hkkjr tSls ns'k esa Hkh
yksx vius [kkus dh Vscy ij ijkslus yxs gSaA gjh iÙksnkj lfCt;k¡
,oa vU; nyguh lfCt;k¡ iks"kd rRoksa dk vPNk lzksr gSa ftuesa
vk;ju] foVkfeu vkSj js'kk izpqj ek=kk esa ik;k tkrk gSA bu gjh
iÙksnkj lfCt;ksa dks gkbMªksiksfuDl [ksrh ds ek/;e ls x̀g okfVdk  ls
ysdj ?kj dh Nrkas ij vklkuh ls mxk;k tk ldrk gSA blls xzkeh.k
,oa 'kgjh {ks=kksa esa xHkZorh efgykvksa o cPpksa ds larqfyr vkgkj esa
'kq) o tSfod lfCt;ksa dh iwfrZ gksrh gS ftlls iks"kd rRoksa dh deh
ls gksus okys fodkjksa ls cpko gksrk gSA gjh iÙksnkj lfCt;k¡ iks"k.k
xq.kksa dk vPNk lzksr gksrh gSa8A vktdy iÙksnkj lfCt;ksa esa fons'kh
lfCt;ksa dks Hkh mPp iks"k.k xq.kksa ds dkj.k O;kolkf;d [ksrh ds :i
esa 'kkfey fd;k tk jgkA ysV~̧ kwl dks vkerkSj ij lykn iÙkk ds :i
esa tkuk tkrk gS] okuLifrd :i ls bls ysDVqdk lSfVok dgk tkrk
gS tks ,LVjslh dqy ls lacaf/kr gS ;g ,d fons'kh lCth dh Qly
gS] ysfdu orZeku esa miHkksäkvksa dks bldh vko';d iks"kd xq.kksa
ds ckjs esa tkudkjh gksus ds dkj.k bldk vf/kd O;kolkf;d mi;ksx
gks jgk gSA ikyd ftldks okuLifrd :i ls chVk oYxsfjl ¼fdLe
csaxkysafll½ dgk tkrk gSA blesa vkgkjh; Qkbcj vkSj vk;ju izpqj
ek=kk esa ik;k tkrk gSA ;g foVkfeu vkSj [kfut dh mPp Lrj ls
vkiwfrZdjrk gSA

iks"kd rRo fQYe rduhd% bl rduhd dks ,u,QVh ds :i
esa Hkh tkuk tkrk gS] ftlesa ikS/kksa dh tM+sa iwjh rjg ls iks"kd ?kksy
esa ugha Mwch gksrh gSa] cfYd bl iz.kkyh esa iks"kd ?kksy gkbMªksiksfud
bdkbZ esa ,d iryh fQYe ijr dh rjg izokg djrk jgrk gSA

vfrfjä ikuh vkSj iks"kd rRoksa dk ?kksy xq#Rokd"kZ.k ds ek/;e ls
ikuh ds VSad esa vk tkrk gS vkSj iks"kd ?kksy dk izokg fujarj ;k
vko';drk vuqlkj fd;k tkrk gSA

gkbMªksiksfuDl [ksrh ls ykHk% ikjaifjd [ksrh dh rqyuk esa
gkbMªksiksfuDl [ksrh rduhd ds fuEufyf[kr Qk;ns gSa

• ;g [ksrh l?ku [ksrh dks c<+kok nsrh gS D;ksafd blesa txg
¼ofVZdy :e esa [ksrh½ dk lqxe bLrseky gksrk gS vkSj lkFk
esa e`nk tfur O;kf/k;ksa ls cpko Hkh gksrk gS ftlls
gkbMªksiksfuDl [ksrh ds rgr csgrj xq.koÙkk ds lkFk vf/kd
iSnkokj gksrh gSA

• dhVuk'kdksa vkSj jklk;fud moZjdksa ds uk ds cjkcj mi;ksx
ds dkj.k gkbMªksiksfuDl [ksrh dks Hkh tSfod [ksrh ds varxZr
ekuk tk ldrk gSA

• ijEijkxr [ksrh dh rqyuk esa gkbMªksiksfuDl [ksrh esa ikuh dh
vf/kd cpr gksrh gS] D;ksafd bl [ksrh ds nkSjku ikS/kksa dh
mfPpr ek¡x ds ckn ikuh xq#Rokd"kZ.k ds dkj.k eq[;
flapkbZ VSad esa vk tkrk gS vkSj blh izdkj Qly dh fodkl
vof/k ds nkSjku ikuh dk vko';drk vuqlkj izokg gksrk
jgrk gSA

• ikjaifjd [ksrh esa QkSOokjk Fkk¡oyk fof/k vkSj /kksjksa o ukfy;ksa
ls flapkbZ djus esa vf/kd ikuh dh cckZnh gksrh gS] lkFk esa
ue Hkwfe ls ok"iksRltZu ds dkj.k ikuh ok"i ds :i esa mM+rk
jgrk gSA

• gkbMªksiksfuDl ¼feV~Vh jfgr [ksrh½ dks fdpu xkMZfuax]
xeyksa esa] IykaV xzks cSx o Nr ij [ksrh vkSj buMksj [ksrh ds
:i esa vklkuh ls fd;k tk ldrk gSA

• gkbMªksiksfuDl [ksrh ckWMZj {ks=k ds fy, Hkh ykHkdkjh gS tks j{kk
mís';ksa ds fy, egRoiw.kZ Hkwfedk fuHkk ldrh gS vkSj
nwjnjkt ds {ks=kksa ds fy, Hkh mi;qä gSA

• ,dy bdkbZ ds varxZr ,dkf/kd lCth mxkbZ tk ldrh gSA

• o"kkZ ds ikuh dk laj{k.k djds igkM+h {ks=kksa esa vklkuh ls [ksrh
dh tk ldrh gS tks igkM+h {ks=kksa ds fy, dkjxj lkfcr
gksxhA

• gkbMªksiksfuDl rduhdh ls [ksrh ds nkSjku Qly dhV] e`nk
tfur O;kf/k;ksa o vf/kd rkieku] xzhu gkml izHkko ls
izHkkfor ugha gksrh ftlls rktk lfCt;ksa dh lnkcgkj [ksrh
vklkuh ls dh tk ldrh gSaA
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• jkstxkj ds volj gsrq ;g ,d mHkjrh gqbZ Ñf"k
rduhdh gSA

iz;ksx esa 'kkfey lkexzh o fof/k;k¡

orZeku iz;ksx o"kZ 2023 ds nkSjku DIBER, DRDO, gY}kuh]
uSuhrky ¼mÙkjk[kaM½ esa fd;k x;kA v/;;u vof/k ds nkSjku] [ksr
vkSj de ykxr okys 'ksM usV dk vf/kdre vkSj U;wure rkieku
28&34oC vkSj 16&18 oC ntZ fd;k x;kA iz;ksx ds nkSjku 'ksM usV
gkml esa vknzZrk 75&80» FkhA iz;ksx gsrq izksVsDVsM ikWyh gkml dk
Hkh p;u fd;k x;kA iz;ksx ds nkSjku ikyd] ysV~Vql ¼lykn iÙkk½]
,oa iÙksnkj ljlksa dk p;u fd;k x;k FkkA vxLr ekg ds nkSjku
e`nk jfgr ehfM;k ¼dksdksfiV% oehZdqykbV% ijykbV½ dk mi;ksx
djds portrays ¼ulZjh yxkus ys fy, cuh gqbZ Vªs½ esa Qlyksa dh
ulZjh yxkbZ xbZ blds ckn 30 fnuksa ds ckn ulZjh gkbMªksiksfuDl
bdkbZ ¼fiaMÝs'k½ ds rgr bls LFkkukarj.k fd;k x;kA mi;ksx esa yh
tkus okyh gkbMªksiksfud ;wfuV esa ikS/kksa dks mxkus ds fy, IykaV xzks
fNnz cus gq, Fks tks 54 ikS/kksa@;wfuV dks lqesfyr fd, gq, Fks] ftls
lajf{kr [ksrh ds rgr de ykxr okys 'ksM usV esa LFkkfir fd;k
x;kA ulZjh LFkkukarj.k ds nkSjku ;g /;ku fn;k x;k fd ulZjh dks
,d ckj rktk ikuh ls lkQ dj fy;k tk, ftlls fd tM+ksa esa
ehfM;k u fpidk jgsA ;wfuV ds uhps NksVh xzks ,ybZMh ykbV Hkh
yxkbZ xbZ Fkh tks ikS/kksa dh okuLifrd òf) ds le; 3 ?kaVs ds fy,
pkyw jgrh FkhA flapkbZ iai ds ek/;e ls ikS/kksa dks mxkus ds fy,
iks"kd rRo ?kksy dh vkiwfrZ dh xbZA iz;ksx esa Qly dh lEiw.kZ
vof/k ds nkSjku ih-,p- ¼pH½ 6 ls 7-0 ds chp Fkk vkSj
gkbMªksiksfuDl ?kksy esa rRoksa dh bZ-lh- ¼E.C.@bySfDVªdy daMfDVfoVh
vFkkr~ iks"kd ?kksy esa vk;uksa dh lkanzrk½ 1000±100ppm- ¼ikVZ
ij fefy;u½ j[kh xbZ FkhA iks"kd rRo dh bZ-lh-vkSj ih-,p- dh
tkap gsrq gkFk oguh; ih-,p- vkSj bZ-lh- ehVj ¼Øe'k% MCP,
HANNA½ dk mi;ksx fd;k x;kA gkbMªksiksfuDl ds iks"kd rRoksa
ds ?kksy esa lHkh vko';d eq[; izkFkfed o xkS.k] lw{eiks"kd rRo
'kkfey FksA  gkbMªksiksfuDl iks"kd ?kksy esa ikS/kksa dh vko';d ek¡x
rFkk vk;uksa dh lkanzrk dks /;ku esa j[krs gq, rhu Jsf.k;ksa esa
gkbMªksiksfuDl iks"kd  ?kksy rS;kj fd;k x;k] tgk¡ Js.kh A esa
izkFkfed eq[; iks"kd rRoksa  ftlesa ukbVªkstu 100 ih-ih-,e-]
iksVsf'k;e ¼80 ih-ih-,e½] QkLQksjl ¼60 ih-ih-,e-½] dSfY'k;e
¼50 ih-ih-,e-½] eSXuhf'k;e ¼60 ih-ih-,e-½] Js.kh B esa lw{e
iks"kd rRoksa gsrq lYQj ¼1 ih-ih-,e- ls de½] cksjkWu ¼4 ih-ih-,e-½]
eksfyCMsue ¼1 ih-ih-,e-ls de½] lksfM;e ¼1 ih-ih-,e- ls de½
bu iks"kd rRoksa dks 'kkfey djds Js.kh A, B esa LVksd foy;u

rS;kj fd;k x;k ftldks iz;ksx ds nkSjku flapkbZ ds ikuh ds }kjk
ikS/kksa dks miyC/k djk;k x;kA Js.kh C esa vk;ju ?kksy dks vyx
ls rS;kj fd;k x;kA vk;ju ?kksy nks Js.kh ds rgr rS;kj fd;k
x;kA Js.kh A] ftlesa loZizFke 66 xzke psyfVax vfHkdeZd-
EDTA dks 600 ml- vklqr ¼fMfLVy½ ikuh esa feyk;kA blds
lkFk 8 xzke NaOH ¼lksfM;e gkbMªkWDlkbM½ dh isysV~l dks 200
feyh ikuh esa feDl djds bls 72 oC rkieku ij xeZ fd;k x;k
blds ckn Js.kh B, esa 50gm Fe2SO4. ¼vk;ju lYQsV½ bldks
600 feyh vklqr ¼fMfLVy½ ikuh esa ysdj lkFk esa 10 feyh ds lkFk
1» ukseZfyVh dk H2SO4¼lY;wfjd vEy½ fefJr djds bls Hkh
72 oC rkieku ij xeZ fd;k x;k blds ckn nksuksa Jsf.k;ksa ds ?kksy
dks ,d lkFk fefJr djds bl foy;u dks cksjksfly dh ckWVy esa
j[kdj ,d jkr vkWDlhdj.k ds fy, j[k fn;k x;k tks fd mi;ksx
ds fy, rS;kj Fkk rFkk ;g iz;ksx ds nkSjku 1 feyh yhVj mi;ksx
esa fy;k x;kA iz;ksx vof/k ds nkSjku ikS/kksa dh o`f) o mit ds
voyksdu ntZ fd, x,A Qly dh izFke dVkbZ ulZjh dks
gkbMªksiksfuDl bdkbZ o e`nk ek/;e esa LFkkukarj.k ds ,d i[kokM+s
ckn dh xbZA

lkaf[;dh; fo'ys"k.k o iz;ksxkRed fof/k% iz;ksx ds nkSjku
daIyhV jSaMekbTM fMtkbu ¼CRD½ dk p;u djrs gq, ,uykbfll
vkWQ osfj;Ul ¼ANNOVA ½ ls MsVk dk vkSlr eku Kkr fd;k
x;kA iz;ksx gsrq nks ijh{k.k dk mi;ksx fd;k x;k tks rhu ckj
jsfIydVsM  fd, x, FksA bl nkSjku ik¡p ikS/kksa dk p;u djds izs{k.k
ntZ fd, x,A

ifj.kke o ppkZ

mRikndrk o mit dk voyksdu

lkj.kh 1 esa izLrqr ifj.kke }kjk Kkr gks jgk gS fd ikyd dh
gkbMªksiksfuDl cuke e`nk esa [ksrh nkSjku ifj.kke dkQh fHkUUk jgkA
ikyd dh Qly gkbMªksiksfuDl rduhdh ds rgr vPNh iuih
¼fp=k 1] 2½ ftlls ikS/kksa dh vPNh o`f) o mit izkIr gqbZA
gkbMªksiksfuDl [ksrh ls ofVZdy txg ds mfpr bLrseky ls izfr
bdkbZ mRikndrk vf/kd izkIr gksrh gSa10A lkFk gh lkj.kh 2 esa izLrqr
ifj.kke }kjk Kkr gks jgk gS fd iÙksnkj ljlksa ¼fp=k 3] 4½ dh
gkbMªksiksfuDl cuke e`nk esa [ksrh ds nkSjku ifj.kke fHkUUk jgkA
gkbMªksiksfuDl ds rgr mxkbZ xbZ iÙksnkj ljlksa dh  Qly us feV~Vh
esa mxkbZ xbZ Qly dh rqyuk esa 2-0 ls 3-0 xquk vf/kd mRikndrk
iznf'kZr dh] D;ksafd gkbMªksiksfuDl [ksrh ls feV~Vh dh rqyuk esa txg
dk lqxe bLrseky gqvk ftlds ifj.kkeLo:i izfr bdkbZ {ks=k ls
csgrj mit gqbZA gkbMªksiksfuDl ¼ofVZdy Q+kfeZx½ vf/kd mit vkSj
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lkj.kh  1 % gkbMªksiksfuDl cuke e`nk esa mxkbZ xbZ ikyd dh Qly dh o`f) o mit dk rqyukRed izn'kZu

VªhVeasaV ifÙk;ksa dh dqy iÙkh dh dqy ifÙk;ksa dk rktk mit
yEckbZ ¼lseh½  pkSM+kbZ@ikS/kk ¼lseh½ ifÙk;k¡@ikS/kk otu@ikS/kk ¼xzke½ ¼kg/sq-m)

gkbMªksiksfuDl 45-63 22-22 29-23 70-40 3-55

e`nk 36-26 20-96 28-90 43-28 0-90

SE(m) 3-54 0-57 0-49 3-499 0-20

fp=k 1- ikWyhgkml esa gkbMªksiksfuDl ¼NFT½ rduhdh ds rgr lekukUrj
o lqxerk ls iuirh ikyd dh Qly

fp=k 2- ikWyhgkml esa gkbMªksiksfuDl ¼NFT½ rduhdh ds rgr lekukUrj
o lqxerk ls iuirh ikyd dh Qly dk ,d voyksdu

lkj.kh 2 % gkbMªksiksfuDl vkSj e`nk esa mxkbZ xbZ iÙksnkj ljlksa dh Qly dh o`f) vkSj mit dk rqyukRed izn'kZu

VªhVesaV ifÙk;ksa dh iÙkh dh pkSM+kbZ dqy rktk mit izfr ikS/kk i.kZgfjr
yEckbZ ¼lseh½ ¼lseh½ ifÙk;k¡@ikS/kk izfr ikS/kk ¼xzke½  dqy mit ¼xzke½ dh xq.koÙkk ¼»½

e`nk 27-43 11-61 10-67 498-20 565-30 33-33

gkbMªksiksfuDl 33-59 18-44 12-81 1423-17 2968-83 43-27

SE(m) 0-77 0-53 0-32 85-37 26-37 0-98

CD 2-52 1-71 1-05 278-39 86-00 3-18

fp=k 3- ijaijkxr [ksrh esa iÙksnkj ljlksa dh [ksrh ij ,d n`f"V

fp=k 4- bUMksj gkbMªksiksfuDl esa iÙksnkj ljlksa dh [ksrh dk ,d voyksdu
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fp=k 5- gkbMªksiksfuDl (NFT) bUMksj Qkfe±x ds rgr lkeukUrj o 
lqxelrk ls iuirh ysV~Vql ¼lykn iÙkk½ dh Qly dk ,d voyksdu

fp=k 6- ijEijkxr [ksrh ds rgr ysV~Vql ¼lykn iÙkk½ dh Qly dk ,d 
voyksdu

fVdkÅ [ksrh esa ykHkdkjh gS blds vykok] gkbMªksiksfuDl ds rgr
izfr ikS/ks ifÙk;ksa dh vf/kd la[;k vkSj izfr ikS/ks ifÙk;ksa dk
vf/kd rktk otu Hkh v/;;Uk esa ik;k x;kA orZeku iz;ksx esa Kkr
gqvk fd gkbMªksiksfuDl [ksrh esa e`nk tfur O;kf/k;ksa dk izHkko u
gksus ls Qly dh vPNh o`f) vkSj rktk mit izkIr gqbZ tks fd
Qly dh mRikndrk vkSj xq.koÙkk ds fy, ldkjkRed :i ls

lkj.kh 3 % gkbMªksiksfuDl cuke e`nk esa mxkbZ xbZ ysV~Vql dh Qly dh o`f) o mit dk rqyukRed izn'kZu

VªhVesaV ifÙk;ksa dh dqy iÙkh dh dqy ifÙk;ksa dk dqy mit
yEckbZ ¼lseh½ pkSM+kbZ@ikS/kk ifÙk;k¡@ikS/kk rktk otu@ikS/kk mit@ikS/kk ¼kg/sq-m½

¼lseh½  ¼xzke½  ¼xzke½

gkbMªksiksfuDl 61-67 6-18 13-23 29-40 86-10 2-21

e`nk 45-63 3-22 10-57 21-94 55-23 0-88

SE(m) 2-40 0-76 0-60 0-93 2-73 0-41

lglEc) Kkr gqbZA ifjek.k ls Kkr gksrk gSa fd gkbMªksiksfuDl
¼,u- ,Q- Vh-½ esa ikS/kksa dks vko';d iks"kd rRoksa dh le; ij
miyC/krk] lgh ek=kk esa] lgh le; ij izkIr gksrh jgrh gS ftlls
ènk cuke [ksrh ls Qly lekukUrj o lqxerk ls iuirh jgrh gS]
lkFk gh iks"kd ?kksy esa 'kkfey eSxuhf'k;e rRo ikS/kksa ds izdk'k
la'ys"k.k  esa vge~ Hkwfedk fuHkkrk gS ftlls i.kZgfjr cuus ls ysdj
vPNh okuLifrd o`f) gksrh gSaA lkj.kh 3 esa iznf'kZr ifj.kke ls
Kkr gks jgk gSa fd ysV~Vql dh òf) o mit Hkh gkbMªksiksfuDl cuke
e`nk dh rqyuk esa fHkUUk FkhA ysV~Vql dh Qly gkbMªksiksfuDl
¼fp=k 5] 6½ ds rgr e`nk esa mxkbZ xbZ Qly dh rqyuk esa csgrj
ikbZ xbZA  gkbMªksiksfuDl ls mRikfnr ysV~Vql vkSj vU; iÙkhnkj
lCth Qlyksa dh o`f) o vf/kd mit izkIr gksrh gSa11A

fu"d"kZ

mijksä v/;;u ls ;g fu"d"kZ fudkyk x;k gS fd okaNuh;
xq.koÙkk ;qä lfCt;ksa dh vkiwfrZ gsrq NksVs vkSj e/;e iSekus ij
xzkeh.k ,oa 'kgjh {ks=kksa esa bl rduhdh dks 'kkfey fd;k tk ldrk
gSA mijksä v/;;u ls ;g Hkh Kkr gksrk gS fd gkbMªksiksfuDl
rduhd fVdkÅ Ñf"k i)fr;ksa dh vge~ dM+h lkfcr gks ldrh gS
tks i;kZoj.k&vuqdwy gSA ;g rduhd Hkkjrh; Ñf"k foKkuh vkSj
m|eh ds fy, Hkh Qk;nsean gks ldrh gSA

Hkfo"; dh vo/kkj.kk % mijksä iz;ksx ds nkSjku mi;ksx fd,
x, gkbMªksiksfuDl iks"kd ?kksy dk ekWM~̧ kqys'ku djds vU; lfCt;ksa
dh [ksrh ds fy, budk mi;ksx fd;k tk ldrk gSA

vkHkkj% ;g rduhdh vkys[k j{kk vuqla/kku vkSj fodkl
laxBu ¼Mh-vkj-Mh-vks-½] ubZ fnYyh }kjk foÙkh; lgk;rk ifj;kstuk,
DIB-81 ds rgr fd, x, 'kks/k dk;Z ij vk/kkfjr gSA ys[kdx.k
j{kk vuqla/kku vkSj fodkl laxBu ¼Mh-vkj-Mh-vks-½ ds vkHkkjh gSa
ftlds }kjk gjsUnz dqekj vkSj jkes'oj n;ky dks vuqla/kku gsrq
Qsyksf'ki iznku dh xbZA ys[kdx.k Jh nsOdkark igkM+ flag] dsanz
izeq[k] Mh- vkj-Mh- vks-& Mh-vkbZ-ch-bZ-vkj- dk vkHkkj O;ä djrs gSa
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ftUgkasus bl iz;ksx gsrq rduhdh lqfo/kk,a miyC/k djkb±A ys[kdx.k
MkW- vadqj vxzoky dk Hkh vkHkkj O;ä djrs gSa ftUgksaus bl iz;ksx

dh vo/kkj.kk j[kh o iz;ksx  ds nkSjku ekxZn'kZu fd;kA

lanHkZ%

1- dkWUÝsal vkWQ ikVhZt ¼dksi 28½ ;wukbVsM us'kUl] 30 uoEcj&
12 fnlEcj ¼2023½] ;w- ,bZ-A

2- jkuhe th-] vygjch ds-] tu v-] Xyksye v- gkbMªksiksfud
rduhdh vkSj ènk ek/;e esa mRikfnr ikS/kksa ds e/; rqyukA
izkslhfMax vkWQ n 4th oYMZ dk¡xzsl vkWu eSdsfudy] dsfedy
,aM esVsfj;y bathfu;fjax] 131 ¼2018½ 1&7A

3- ;wukbVsM us'kUl fo'o 'kgjhdj.k dk iwokZuqeku ¼2018½A  https:/
/population.un.org/wup/https://population.un.org/
wup/Publications/Files/WUP2018-Report.pdf.

4- ysbZ lh-] o ,axslsBA ysV~Vql dh òf)] fØ;kRed o lajpukRed
xq.kksa dk gkbMªksiksfud cuke ènk esa [ksrh ds rgr rqyuk- QwM
lkbUl ,aM VsDuksykWth] 150 ¼2021½ 111931A

5- jktlsxkj th-] pku ds- vy-] Vu ds- okbZ-] jkeklke; ,l]
f[ku ve- lh-] veykMksLl ,-] gfjHkkbZ ih- dsA gkbMªksiksfuDl%
fVdkÅ Qly mRiknu esa orZeku #Ökku- ck;ksbUQksesZlu] 19
¼2023½ 925&938-

6- https://www.nasa.gov/exploration-research-and-
technology/growing-plants-in-space

7- https://spinoff.nasa.gov/indoor-farming.

8- ekUtksdks vy-] Qlfp;k ve-] rksek'kh u-] ekbQsfuZ e-]
dksLVk y- Mh-] ekfjuksa e-] dksjrqyk th-] dsldks lA gkbMªksiksfud
vkSj ènk [ksrh dk jsMh Vw ;wt  ySEc ysV~Vql  dh xq.koÙkk vkSj
'ksYQ ykbQ ij izHkkoA tuZy vkWQ lkbUl vkWQ QwM ,aM
,xzhdYpj] 91 ¼2011½ 1373&1380A

9- VsfjVt lh-] vksek] ,l- VhA xzhugkml esa LVªkWcsjh mxkus ds
fy, gkbMªksiksfud cuke ènk ek/;e ds chp rqyuk baVjus'kuy
tuZy vkWQ ,xzhdYpj ,DlVsU'ku] 03 ¼03½ ¼2015½
195&200A

10- vxzoky ,-] ;kno ih- ds-] izdk'k vkse] lgk; nsoh] ckyk
e/kqA ikyd dk gkbMªksiksfuDl cuke ènk esa [ksrh dk rqyukRed
izn'kZuA fjlpZ ,aM fjO;w tuZy vkWQ ckWVfudy lkbalst] 10
¼2021½ 106&109A

11- Ökk vy-] okax t+sn-] gqvkax lh-] nqvu okbZ-] fr;ku okbZ-] okax
vp-] T+gkax ts-A fofHkUUk [ksrh ds rjhdksa ds chp iÙkh okyh
lfCt;ksa dh mRikndrk] xq.koÙkk vkSj ykHk dk rqyukRed
fo'ys"k.k% ,d dsl LVMh- ,xzksukseh] 14(76 ¼2024½ 2&16A




