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6- tSo izkS|ksfxdh & fl)kUr ,oa izØe 

 

 vk/kqfud tSo izkS|ksfxdh ds fodkl esa fuEu nks izeq[k rduhdksa dk ;ksxnku gSA ;s gSa %&  

¼d½  vkuqoaf'kd bathfu;fjax & bl rduhd }kjk vkuqoaf'kd inkFkksZa ¼Mh,u, ;k vkj,u,½ ds jlk;u esa 

dj bls ijiks"kh thoksa ¼gksLV vkxsZfuTe½ esa izos'k djkdj blds ley{.kh ¼QhuksVkbi½ esa ifjorZu djrs gSaA  

¼[k½  jklk;fud bathfu;fjax izØeksa esa jksxk.kqjfgr ¼lw{e tho lanw"k.k jfgr½ okrkoj.k cukdj dsoy 

okafNr lw{ethoksa@lqdsanzdh dksf'kdkvksa esa o`f)dj vf/kd ek=k esa tSo izkS|ksfxdh mRiknksa tSls & 

izfrtSfodksa ¼,aVhckW;ksfVd½] Vhds] atkbeksa vkfn dk fuekZ.k fd;k tkrk gSA  

 vkuqoaf'kd bathfu;fjax rduhdksa esa thu Dyksfuax ,oa thu LFkkukarj.k dk mi;ksx dj iqu;ksZxt Mh,u, 

¼jhdkWEchusaV Mh,u½ dk fuekZ.k fd;k tkrk gS ftlls] fcuk vokafNr thuksa ds dsoy ,d ;k d ls vf/kd okafNr 

thu dks pqus gq thoksa esa LFkkukarfjr djrs gSaA  

 fotkrh; ¼fy;u½ vknkrk ¼xzkgh½ ds thukse esa tqM+ tkrk gS rc ;g xqf.kr gksdj ijiks"kh Mh,u, ds 

lkFk oka'kkxr gks tkrk gSA ;g fotkrh; Mhu, [kaM] xq.klw= dk vax gks tkrk gS ftlesa izfrdf̀r djus dh {kerk 

gksrh gSA ,d xq.klw= esa ,d fof'k"V Mh,u, vuqØe gksrk gS ftls izfrd`rh;u ¼jsfIyds'ku½ dk mRifÙk dgrs gSa 

vkSj tks izfrdf̀r;u ds fy, mÙkjnk;h gSa A bl izdkj ,d fotkrh; Mh,u, izfrd`fr ds ewy ls tqM+k jgrk gS] 

rkfd Mh,u dk fotkrh; [kaM ijiks"kh thou esa Lo;a izfrdf̀r o xqf.kr gks ldsA bls Dyksfuax Hkh dg ldrs gSa 

;k fdlh VsEiysV Mh,u dh leku xqf.kr lajpuk dk fuekZ.k dg ldrs gSaA  
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H2A, H2B, H3, H4

200 bp

80 bp

80 bp

40 bp

MOLECULAR BIOLOGY  – DNA structure, genetic code

 

 izFke iqu;ksZxt Mh,u, dk fuekZ.k lkyeksusyk VkbQhewfj;e ds lgt IykfTeM ¼;g xksykdkj xq.klw= 

cká Mh,u, gS tks Lor% izfrd`fr djrk gSA½ esa izfrtSfod izfrjks/kh dwVys[ku thu ds tqM+us ls gks ldk FkkA 

LVsuys dksgsu o gjcVZ cks;j us 1972 esa mi;qZDr dk;Z IykfTeM ls Mh,u, dk VqdM+k dkVdj laiUu fd;k ftuesa 

izfrtSfod izfrjks/k iznku djus ds fy, ftEesnkj thu FkkA vk.kfod dSaph dgs tkus okys ^izfrca/ku ,atkbEl* 

¼fjfLVªD'ku ,atkbe½ dh [kkst ls Mh,u, dks fof'k"V txgksa ij dkVuk laHko gks ldkA  

Different types of cloning vectors

Plasmids:   Circular DNA molecules which replicate separately
from the host chromosome.   Plasmids used for genomic and 
cDNA cloning.  Bacterial host.   Insert size range  < 15kb.

Bacteriophage-based Cosmids: Linear DNA molecules
used for genomic and cDNA cloning.  Bacterial host.   Insert size 
range < 20kb. 

Bacterial Artificial Chromosomes (BACs): Circular DNA molecules 
used for cloning very long segments of genomic DNA.  Bacterial
host.   Insert size range 100-300 kb.

Yeast Artificial Chromosomes (YACs) : Specialized DNA molecules 
used for cloning very, very long segments of genomic DNA. 
Yeast host.  Insert size range 100-2000kb.
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The Lab Steps

 

 

Whole plants can be regenerated via cell and 
tissue culture
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Somatic 
embryogenesis

• callus

 

 izfrtSfod izfrjks/kh thu dks laokgd ds lkFk tksM+us dk dke ,atkbe Mh,u, ykbxst ds }kjk gksrk gS 

tks Mh,u, v.kq ds dVs gq, Hkkx ij dk;Z dj mlds fdukjksa dks tksM+us dk dke djrk gSA bl la;kstu ls ik=s 

¼bu foVªks½ u;s xksykdkj Lor% izfrdf̀r cukus okys Mhu, dk fuekZ.k gksrk gS ftls iquZ;ksxt Mh,u, dgrs gSaA 

tc ;g Mh,u, ,'kfjfdvk dksykbZ ¼bZ- dksykbZ½ ¼,d thok.kq tks lkyeksusy ls dkQh feyrk&tqyrk gS½ esa 

LFkkukarfjr fd;k tkrk gS rks ;g u, ijiks"kh ds Mh,u, ikWfyejst ,atkbe dk mi;ksx dj vusd izfrdf̀r;k¡ cuk 

ysrk gSA izfrtSfod izfrjks/kh thu dh izfr dk bZ- dksykbZ xk xq.ku] bZ- dksykbZ esa izfr tSfod izfrjks/kh thu dh 

Dyksfuax dgykrk gSA  

 thou ds vkuqoaf'kd :ikarj esa ewyHkwr rhu pj.k gSa %& 

¼d½ okafNr thu ;qDr Mh,u, dh igpku 

¼[k½ fpfUgr Mh,u dk ijiks"kh esa LFkkukarj.k 

¼x½ LFkkukarfjr Mh,u, dks ijiks"kh esa lqjf{kr j[kuk rFkk mldh larfr esa LFkkukarfjr djukA  

 vkuqoaf'kd bathfu;fjax ;k iqu;ksZxt Mh,u, rduhd rHkh laikfnr gks ldrh gS tc gekjs ikl 

rduhdh lk/ku tSls izfrca/ku ,atkbe ikWfyejst ,atkbe] ykbxst] laokgd o ijiks"kh tho gksA  

izfrca/ku ,atkbe 

 o"kZ 1963 esa nks ,atkbe i`Fkd fd, x, & izFke izfrca/ku ,aMksU;wfDy;st & fgaM II ] ftldk dk;Z 

Mh,u, U;wfDy;ksVkbM fof'k"V Øe ij fuHkZj gSA ;gk ik¡p o"kZ ckn i`Fkd fd;k vkSj igpkuk x;k A ,slk ik;k 

x;k fd fgaM II] Mh,u, v.kq dks ml fo'ks"k fcanq ij dkVrs gSa tgk¡ ij Ng {kkjd ;qXeksa ¼csl is;j½ dk ,d 

fo'ks"k vuqØe gksrk gSA  
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 fgaM II ds vykok vkt 900 ls vf/kd izfrca/ku ,atkbeksa ds ckjs esa tkudkjh gS tks thok.kqvksa ds 230 ls 

vf/kd izHksnksa ¼LVªsal½ ls i`Fkd fd x, gSaa( ftuesa ls izR;sd fofHkUu igpku vuqØeksa dks igpkurs gSaA bu ,atkbeksa 

ds ukedj.k esa ijaijkuqlkj uke dk igyk 'kCn oa'k o nwljk ,oa rhljk 'kCn izkdsanzdh dksf'kdkvksa dh tkfr ls 

fy;k x;k gS] ftuls ;s i`Fkd fd, x, FksA tSls & bZdks vkj I (EcoR I) ,'kfjf'k;k dksykbZ vkj okbZ 13] bZdks 

vkj I esa o.kZ ^vkj (R)* izHksn ds uke ls fy;k x;k gSA uke ds ckn jkseu vad ml Øe dks n'kkZrs gSa ftldks 

thok.kq ds izHksn ls ,atkbe i`Fkd fd, x, FksA  

A restriction enzymes binds to DNA at a specific sequence and make a double-stranded
cut at or near that sequence. 

Restriction endonucleases cut DNA molecules at defined positions  

 

 Mh,u esa iSfyaMªkse {kkjd ;qXeksa dk ,d ,slk vuqØe gksrk gS tks i<+us ds vfHkfoU;kl dks leku j[kus ij 

nksuksa yfM+;ksa esa d tSls i+<+k tkrk gSA mnkgj.kkFkZ & fuEu vuqØeksa dks '5 → 3'  fn'kk esa i<+us ij nksuksa yfM+;ksa 

esa ,d tSlk i<+k tk,xkA vxj bls '5 → 3'  fn'kk esa i<+k tk, rc Hkh ;g ckr lgh cSBrh gS&  

  5* & th  , Vh Vh lh & 3* 

      (GAATTC)   

  3* & lh Vh Vh , , th & 5* 

       (GAATTC)   

 Mh,u, [kaM dk i`FkDdj.k ,oa foyxu & izfrca/ku ,aMksU;wfDy,t }kjk Mh,u dks dkVus ds 

ifj.kkeLo:i Mhu dk [kaMu gks tkrk gSA bu [kaMksa dks ,d rduhd }kjk vyx dj ldrs gSa ftls tsy oS|qr 

dk lapyu ¼bysDVªksQksjsfll½ dgrs gSaA pwafd Mh,u, [kaM _.kkRed vkosf'kr ¼pktZM½ v.kq gksrs gSa] blfy, bUgsa 

fo|qr {ks= esa ek/;e@vk/kk=h }kjk ,suksM dh rjQ cyiwoZd Hkstdj vyx dj ldrs gSaA vktdy cgqr gh 

lkekU; :i ls mi;ksx fd;k tkus okyk ek/;e] ,sxkjst gS tks leqnzh; ?kkl ¼lh ohMl½ ls fudkyk x;k ,d 
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izkd`frd cgqyd ¼ikWfyej½ gSA Mh,u, [kaMksa dks sxkjkst tsy ds Nyuh izHkko }kjk muds vkdj ds vuqlkj vyx 

djrs gSaA bl dkj.k [kaM ftrus NksVs vkdkj ds gksaxs] os vf/kd nwj rd tk;saxsA 

 i`FkDd`r Mh,u, [kaMksa dks rHkh ns[k ldrs gSa tc bl Mh,u, dks bFkhfM;e czkekbM uked ;kSfxd ls 

vfHkjaftr dj ijkcSaxuh fofdj.kksa ls vuko`r djrs gSaA  

  laokgd esa Dyksfuax djus gsrq fuEu fo'ks"krkvksa dh vko';drk gksrh gS & 

¼d½  izfrdf̀r;u dk mRifŸk ¼Ori dk izkjaHk½&;g og vuqØe gS tgk¡ ls izfrdr̀h;u dh 'kq#vkr gksrh gS vkSj 

tc dksbZ Mh,u, dk dksbZ [kaM bl vuqØe ls tqM+ tkrk gS rc ijiks"kh dksf'kdkvksa ds vanj izfrdf̀r dj 

ldrk gSA 

¼[k½  lkekU;r;k ,afiflfyu] DyksjSEQsfudkWy] VsVªkslkbDyhu ;k dsukekblhu tSls izfrtSfod ¼,aVhckW;ksfVd½ ds 

izfr izfrjks/k dksfMr djus ¼,UdksfMax½ okys thu bZ-dksykbZ ds fy, mi;ksxh oj.k;ksX; fpâd ekus tkrs gSA  

¼x½  Dyksfuax LFky & fotkrh; Mh,u, dks tksM+us gsrq lkekU;r% dke esa fy, tk jgs izfrcaf/kr ,atkbe ds fy, 

laokgd esa dqN ;k ,d gh igpku LFky gksuk pkfg,A laokgd ds vanj ,d ls vf/kd igpku LFky gksus 

ij blds dbZ [kaM cu tkrs gSa tks thu Dyksfuax dks tfVy cuk nsrs gSA  

¼?k½  ikS/kksa o tarqvksaq esa thu Dyksfuax gsrq laokgd& ,xzkscSDVhfj;e V~;wehQsf'k,al dbZ f}cht i=h ikS/kksa dk 

jksxtud iSFkkstu gSA og Mh,u, ds ,d a[kaM ftls ÞVh-&Mh,u,ß dgrs gS] dks LFkkukarfjr dj lkekU; 

ikS/kksa dh dksf'kdkvksa dks vcqZn ¼V~;wej½ esa #ikarfjr djrk gS vkSj ;s vcqnZ dksf'kdk,¡ jksxtud ds fy, 

t#jh jlk;uksa dk mRiknu djrs gSaA 

 

•Developed from 
naturally occurring 
bacterial plasmids

•Contain an origin of 
replication (ori )

•Contain numerous 
restriction sites

•Contain genes that 
confer resistance to 
antibiotics, thus
allowing selection of
bacterial colonies 
carrying the plasmid

•Introduced into 
competent bacterial 
cells by transformation

Cloning vectors allow amplification of inserted DNA fragments
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 ,xzkscSDVhfj;e V~;wehQsf'k,al dk Vh vkbZ (Ti) IykfTeM Dyksfuax laokgd ds #i esa vc #ikarfjr dj 

fn;k x;k gS tks ikS/kksa ds fy, jksx tud ugh gS] ysfdu bldk mi;ksx viuh vfHk#fp ds thu dks vusd ikS/kksa 

easa LFkkukarfjr djus esa fd;k tkrk gSA  

l{ke ijiks"kh vkfrFks; ¼iqu;ksZxt Mh,u, ds lkFk #ikarj.k gsrq½ 

 thok.kq dksf'kdk dks Mh,u, ysrs gsrq Þl{keß cuk;k tk,A ,slk djus ds fy, igys f}la;kstu /kuk;u 

¼MkbcSysaV dSVk;u½ tSls fd dSfYl;e dh fof'k"V lkanzrk ds lkFk lalkf/kr fd;k tkrk gSA blls Mh,u, dks 

thok.kq dh dksf'k'k fHkfŸk esa fLFkr fNnzksa ls izos'k djus esa dkQh lgk;rk feyrh gSA  

 ijiks"kh dksf'kdkvksa esa fotkrh; Mh,u, dks izos'k djkus gsrq dsoy ;gh fof/k ugha gSA lw{e var%{ksi.k 

¼ekbØksbatsD'ku½ fof/k esa iqu;ksZtu Mh,u, dks lh/ks tarq dksf'kdk ds dsanzd ds Hkhrj var%{ksfir fd;k tkrk gSA 

nwljh fof/k tks ikS/kksa ds fy, mi;ksxh gS] dksf'kdkvksa ij Mh,u, ls foysfir] Lo.kZ ;k VaxLVu ds mPp osx lw{e 

d.kksa ls ceckjh djrs gS ftls ck;ksfyLVhd ;k thu xu dgrs gSA  

Gene Gun (animation)

• Invented by Cornell researcher, John 
Sanford

 



 
273

 

iqu;ksZxt Mh,u, izks|ksfxdh ds izØe  

 iqu;ksZxt Mh,u, izks|ksfxdh ¼VsDuksykWth½ pj.k fof'k"V vuqØe esa lfEefyr gS tSls Mh,u, dk foyxu 

¼iqFkDdj.k½] Mh,u, dk [kaMu] Mh,u, [kaM dk laokgd ls ca/ku] iqu;ksZxt Mh,u, dk ijiks"kh esa LFkkukarj.k] 

ijiks"kh dksf'kdkvksa dk ek/;e esasa O;kid Lrj ij lao/kZu o oafNr mRikn dk fu"d"kZ.kA  

vkuqoaf'kd inkFkZ ¼Mh,u,½ dk i`FkDdj.k 

 thu Mh,u, ds yaca v.kqvksa ij fLFkr gksrs gSa o fgLVksu tSls izksVhuksa ds lkFk xq¡Fks jgrs gSA vkj,u, dks 

jkbcksU;wfDy;st ls mipkfjr dj vyx dj ldrs gS tcfd izksVhu dks izksVh,t ls mipkfjr djkus ds ckn vyx 

dj ldrs gSaA nwljs v.kqvksa dks mfpr mipkj }kjk vyx dj ldrs gSaA varrksxRok nzqr'khfrr ¼fpYM½ ,FksukWy 

feykus ls 'kkaf/kr Mh,u, vo{ksfir ¼izsflfiVsV½ gks tkrk gSA bls fuyacu esa eghu /kkxksa ds lewg ds #i esa ns[k 

ldrs gSA  
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ihlhvkj dk mi;ksx djrs gq, ykHkdkjh thu dk izo/kZu  

 ihlhvkj dk vFkZ iksyhejstpsu fj,sD'ku ¼ikWfyejst Ja`[kyk vfHkfØ;k½ gSA bl vfHkfØ;k esa miØedksa 

¼izkbelZ&NksVs jklk;fud la'ysf"kr vYiU;wfDy;ksVkbM tks Mh,u, {ks= ds iwjd gksrs gS½ ds nks leqPp;ksa ¼lsV~l½ o 

Mh,u, ikWfyejst ,atkbe dk mi;ksx djrs gq, ik=s ¼bufoVªks½ fof/k }kjk mi;ksxh thu ds dbZ izfrdf̀r;ksa dk 

la'ys"k.k gksrk gSA  

Polymerase Chain Reaction (PCR)

DNA from a selected region of the chromosome or genome can to be amplified a billion-fold, 
effectively “purifying” it away from a complex mixture of DNA molecules.

REQUIREMENTS:

Oligonucleotide primers which
flank the sequence of interest

A DNA Template (a few ng)

A thermal-stable
DNA Polymerase (TAQ)

dNTPs

An automated thermocycler 

Amplification of a DNA Segment

Long Product

Long Product
5’

5’

A repetitive three- step process :  “Denature--Anneal--Elongate”
(94-97oC)  (42-55oC)  (72oC)

 

Polymerase Chain Reaction (PCR)

Se
qu

en
tia

l r
ou

nd
s 

   
 

In subsequent rounds, the
Short Products accumulate
in an exponential fashion

SP

SP

 

 ;g ,atkbe ftuksfed Mh,u, dks VsaiysV ds #i esa dke esa ysdj vfHkfØ;k ls feyus okys 

U;wfDy;ksVkbMksa dk mi;ksx djrs gq, miØkedksa dks foLr`r dj nsrk gSA ;fn Mh,u, izfrd`r;su izØe dbZ ckj 

nksgjk;k tkrk gS rc Mh,u, [kaM dks yxHkx ,d vjc xquk ¼,d fcfy;u½ izof/kZr fd;k tk ldrk gS vFkkZr 
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,d vjc izfr#iksa dk fuekZ.k gksrk gSA ;g llr~ izo/kZu rkiLFkk;h ¼FkeksZLVscy½ Mh,u, ikWfyejst ¼thok.kq] FkeZl 

,DosfVdl ls i`Fkd fd;k x;k gS½ }kjk fd;k tkrk gSA 

iqu;ksZxt Mh,u, dk ijiks"kh dksf'kdk@tho esa fuos'ku 

 c¡/ks gq, Mh,u, dks vknkrk dksf'kdk esa izos'k djkus dh vusd fof/k;k¡ gSaA ;g dk;Z tc vknkrk dksf'kdk 

vius pkjksa rjQ fLFkr Mh,u, dks /kkj.k djus esa l{ke gks tk, rc fd;k tk ldrk gSA ;fn iqu;ksZxt Mh,u, 

dks ftlesa izfrtSfod ¼mnkgj.k&,afiflfyu½ ds izfr izfrjks/kh thu fLFkr gksrk gS] bZ dksykbZ dksf'kdkvksa esa 

LFkkukarfjr fd;k tk, tks ijiks"kh dksf'kdk,¡ izfrjks/kh dksf'kdkvksa esa #ikarfjr gks tkrh gSA  

Genetic Transformation using Agrobacterium

Plant cell

 

ckgjh thu mRikn dks izkIr djuk 

 yxHkx lHkh iqu;ksZxt izkS|ksfxfd;ksa dk vafre mÌs'; okafNr izksVhu dk mRiknu djuk gh gksrk gSA 

blds fy, iqu;ksZxt Mh,u, ds vfHkO;Dr gksus dh vko';drk gksrh gSA ckgjh thu mi;qDr ifjfLFkfr;ksa esa 

vfHkO;Dr gksrs gSaA  

 ;fn dksbZ izksVhu dwVys[ku ¼budksfMax½ thu fdlh fo"ketkr ¼gsVsjksyksxl½ ijiks"kh esa vfHkO;Dr gksrk gS 

rks bls Þiqu;ksZxt izksVhuß dgrs gSA ykHkdkjh Dyksfur thuksa dks vkJ; nsus okyh dksf'kdkvksa dk NksVs iSekus ij 

iz;ksx'kkyk esa o/kZu fd;k tk ldrk gSaaaA 
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Continuous enzymes reactions
Large‐scale enzyme 
reactions require a 
continuous, rather than a 
batch, process.

stainless steel 
reactor

stirrer

reactants

nutrients

water

water

air

product

microbes

Reactants are constantly 
being fed in and products 
are constantly being 
removed.

 

 de vk;ru lao/kZu ls mRikn dh i;kZIr ek=k dk mRiknu ugha gks ldrkA bu mRiknksa ds vf/kd ek=k 

esa mRiknu gsrq ck;ksfjVu ds fodkl dh vko';drk Fkh] tgk¡ loa/kZu dk vf/kd vk;ru ¼100&1000yhVj½ 

la'kksf/kr fd;k tk ldsA ck;ksfj,DVj] okafNr mRikn ikus ds fy,] vuqdwyre ifjfLFkfr;k¡ miyC/k djrk gSA o`f} 

ds fy, ;s vuqdwyre ifjfLFkr;k¡ gS & rkieku] pH, fØ;k/kkj] yo.k] foVkfeu] vkWDlhtuA tks ck;ksfj,DVj 

lkekU;r;k lokZf/kd mi;ksx esa yk;k tkrk gSA og foyksMu ¼fLVfjax½ izdkj dk gSaaA 

vuqizokg lalk/ku 

 tSo la'ysf"kr voLFkk ds iw.kZ gksus ds ckn ifj"d`r rS;kj gksus o foi.ku ds fy, Hksts tkus ls igys dbZ 

izØeksa ls gksdj xqtjrk gSA bu izØeksa esa i`FkDdj.k o 'kks/ku lfEefyr gS vkSj bls lkewfgd #i ls vuqizokg 

lalk/ku dgrs gSaA 

 tSo izks|ksfxdh ds rhu foospukRed vuqla/kku {ks= gSaA & 

¼d½ mUur thoksa tSls&lw{ethoksa ;k 'kq) ,atkbe ds #i esa loksZŸke mRizsjd dk fuekZ.k djukA 

¼[k½ mRizsjd ds dk;Z gsrq vfHk;kaf=dh }kjk loksZŸke ifjfLFkfr;ksa dk fuekZ.k djuk] rFkk 

¼x½ vuqizokg izØe.k rduhd dk izksVhu@dkcZfud ;kSfxd ds 'kq)hdj.k esa mi;ksx djukA  

d`f"k esa tSo izkS|ksfxdh dk mi;ksx 

 [kk| mRiknu esa o`f) gsrq ge rhu laHkkoukvksa ds ckjs esa lksp ldrs gSa&¼d½ d`f"k jlk;u vk/kkfjr d`f"k 

¼[k½ dkcZfud d`f"k vkSj ¼x½ vkuqoaf'kdr% fufeZr Qly vk/kkfjr df̀"kA gfjr Økafr }kjk [kk| vkiwfrZ esa fraxquh 

o`f) esa lQyrk feyus ds ckotwn euq"; dh c<+rh tula[;k dk isV Hkj ikuk laHko ugha gSaA  

 ,sls ikS/ks] thok.kq] dod o tarq ftuds thal gLrdkS'ky }kjk ifjofrZr fd, tk pqds gSA vkuqoaf'kdr% 

#ikarfjr tho ¼tsusfVdyh eksMhQkbM vkxsZukbts'ku½ dgykrs gSaA th,evks dk O;ogkj LFkkukarfjr thu dh izd`fr] 
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ijiks"kh ikS/kksa] tarqvksa ;k thok.kqvksa dh izdf̀r o [kk| tky ij fuHkZj djrk gSA th,e ikS/kksa dk mi;ksx dbZ izdkj 

ls ykHknk;d gSA vkuqoaf'kd #ikarj.k }kjk & 

¼d½ vtSo izfrcyksa ¼BaMk] lw[kk] yo.k] rki½ ds izfr vf/kd lfg".kq Qlyksa dk fuekZ.kA 

¼[k½ jklk;fud ihM+duk'kdksa ij de fuHkZjrk djuk ¼ihM+duk'kh&izfrjks/kh Qly½ 

¼x½ dVkbZ i'pkr~ gksus okys ¼vUukfn½ uqdlkuska dks de djus esa lgk;d  

¼?k½ [kk| inkFkksZ ds iks"kf.kd Lrj esa o`f) ¼;g 'kh?kz e`nk moZjrk lekiu dks jksdrk gS½ 

¼M-½ [kk| inkFkksZ ds iks"kf.kd Lrj esa o`f) mnkgj.kkFkZ&foVkfeu , le`) /kku A 
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 d`f"k esa tSo izks|ksfxdh ds mi;ksxksa esa ftuds ckjs esa rqe foLr`r #i ls v/;;u djksxs og ihM+d izfrjks/kh 

Qlyksa dk fuekZ.k gS tks ihM+duk'kdksa dh ek=k dks de iz;ksx esa vkrh gSA chVh (Bt) ,d izdkj dk thofo"k gS 

tks ,d thok.kq ftls cSlhyl Fkqjhuft,alhl ¼la{ksi esa chVh½ dgrs gS] ls fufeZr gksrk gSA chVh thofo"k thu 

thok.kq ls Dyksfudr̀ gksdj ikS/kksa es avfHkO;Dr gksdj dhVksa ¼ihM+dks½ ds izfr izfrjks/kdrk iSnk djrk gS ftlls 

dhVuk'kdksa ds mi;ksx dh vko';drk ugha jgs xbZ gSA bl rjg ls tSo&ihM+duk'kdksa dk fuekZ.k gksrk gSA 

mnkgj.kkFkZ&chVh dikl] chVh eDdk] /kku] VekVj] vkyw o lks;kchu vkfnA  

chVh dikl & cSlhyl Fkwjhuft,alhl dh dqN uLysa ,slh izksVhu dk fuekZ.k djrh gSA tks fof'k"V dhVksa 

tSls&yhFkhMksIVs'ku ¼rackdw dh dfydk dhM+k] lSfud dhM+k½ dksfy;ksIVsjku ¼Hk`ax½ o MhIVsjku ¼eD[kh] ePNj½ dks 

ekjus esa lgk;d gSaA 



 
279

Secondary Lepidopteran Pests

• Occasional pests

• Induced pests

Helicoverpa zea

Heliothis virescens

Estigmene acrea (Arctiidae)
Trichoplusia ni

Spodoptera exigua Bucculatrix thurberiella

 

 fof'k"V chVh tho fo"k thal cSlhyl Fkqjhuft,afll ls i`Fkd dj dbZ Qlyksa tSls dikl esa lekfo"V 

fd;k tk pqdk gSA  

 

 thal dk pquko Qly o fu/kkZfjr dhV ij fuHkZj djrk gS] tcfd lokZf/kd chVh tho fo"k dhV&lewg 

fof'k"Vrk ij fuHkZj djrs gSaA tho fo"k ftl thu }kjk dwVc) gksrs gSA mls ØkbZ dgrs gSaA ;s dbZ izdkj ds gksrs 

gS mnkgj.kLo#i& tks izksVhal thu ØkbZ 1 ,lh ØkbZ 2 ,ch }kjk dwVc) gksrs gSa os dikl ds eqdqy d`fe dks 

fu;af=r djrs gSa tcfd ØkbZ 1 ,ch eDdk Nsnd dks fu;af=r djrk gSaA  

ihM+d izfrjks/kh ikS/kk & fofHkUu lw=df̀e] ekuo lfgr trqvksa o dbZ fdLe ds ikS/kksa ij ij ijthoh gksrs gSaA 

lw=df̀e feYokMsxkbu budksxuhf'k;k rackdw ds ikS/kksa dh tM+ks dks loafer dj mldh iSnkokj dks dkQh de dj 

nsrk gSA vkj,u, varj{ksi lHkh lehedsanzdh thuksa esa dks'kdh; lqj{kk dh ,d fof/k gSA bl fof/k esa fof'k"V nwr 

vkj,u,] iwjd f}lw=h vkj,u, ls of/kZr gksus ds I'pkr~ fuf"Ø; gks tkrk gSA ftlds QyLo#i nwr vkj,u, ds 

LFkkukarj.k ¼Vªkalys'ku½ dks jksdrk gSA bl f}lw=h; vkj,u, dk L=ksr] laØe.k djus okys fo"kk.kq esa ik, tksu 

okys iwjd vkj,u, thukse@ikjkarjsd ¼VªkalikWtku½ ds izfrdr̀ ds mijkar cuus okys e/;orhZ vkj,, gSaA 
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 ,xzkscSfDVfj;e laokgdksa dk mi;ksx dj lw=d`fe fof'k"V thuksa dks ijiks"kh ikS/kksa esa izos'k djk;k tk pqdk 

gSA Mh,u, dk izos'k bl izdkj djk;k tkrk gS fd ijiks"kh dksf'kdkvksa esa vFkZ ¼lSal½ o izfr&vFkZ ¼,saVhlSal½ 

vkj,u, dk fuekZ.k djrk gSA ;s nksuksa vkj,u, ,d nwljs ds iwjd gksrs gSa tks f}lw=h; vkj,u, dks fuekZ.k djrs 

gS ( ftlls vkj,u, varj{ksi izkjaHk gksrk gSA  vkSj blh dkj.k ls lw=d`fe ds fof'k"V nwr vkj,u, fuf"Ø; gks 

tkrs gSaA blds QyLo#i ikjthoh ijiks"kh esa fof'k"V varj{ksih vkj,u, dh mifLFkfr ls ijthoh thfor ugha jg 

ikrk gSA bl izdkj ikjthoh ikS/ksa viuh lqj{kk ijthoh ls djrs gSA  

fpfdRlk esa tSo izks|ksfxdh dk mi;ksx 

 iqu;ksZxt fpfdRlh; vkS"kf/k;ksa dk vokafNr izfrj{kkRed izHkko ugha iM+rk gS tcfd ,slk ns[kk x;k gS 

fd mijksDr mRikn tks vekuoh; L=ksrksa ls foyfxr fd, x, gS] os vok¡fNr izfrj{kkRed izHkko Mkyrs gSaA orZeku 

le; esa yxHkx 30 iqu;ksZxt vkS"kf/k;k¡ fo'o esa euq"; ds iz;ksx gsrq Lohdr̀ gks pqdh gSaA orZeku easa( buesa ls 12 

Hkkjr esa foif.kr gks jgh gSaA   

vkuqoaf'kdr% fufeZr balqyhu  

 o;Ldksa esa gksus okys e/kqesg dk fu;a=.k fuf'pr le; varjky ij balqyhu ysus ls gh laHko gSA dYiuk 

djks fd ;fn dksbZ thok.kq ekuo balqyhu cuk ldrk gS rks fu'p; gh iwjh izfØ;k ljy gks tk,xhA rqe vklkuh 

ls ,sls thok.kq dks vf/kd ek=k esa fodflr dj ftruk pkgs viuh vko';drk ds vuqlkj balqyhu cuk ldrs 

gksA  

 balqyhu nks NksVh ikyhisIVkbM {k`a[kykvksa dk cuk gksrk gS] Jà[kyk ^,* o J`a[kyk ^ch* tks vkil esa 

MkbZlYQkbM ca/kksa }kjk tqM+h gksrh gSaA 1983 esa ,yh fyyh uked ,d vesfjdh daiuh us nks Mh,u, vuqØeksa dks 

rS;kj fd;k tks ekuo balqfyu dh Jà[kyk , vkSj ch ds vuq#i gksrh gSa  ftls b- dksykbZ ds IykfTeM es aizos'k 

djkdj balqfyu J`[kaykvksa dk mRiknu fd;kA bu vyx&vyx fufeZr J`[kaykvkasa , vkSj ch dks fudkydj 

MkbZlYQkbM ca/k cukdj vkil esa la;ksaftr dj ekuo balqfyu dk fuekZ.k fd;k x;kA  

thu fpfdRlk 

thu fpfdRlk esa mu fof/k;ksa dk lg;ksx ysrs gSaa ftuds }kukri fdlh cPps ;k Hkwz.k esa fpfâr fd, x, 

thu nks"kksa dk lq/kkj fd;k tkrk gSA mlesa jksx ds mipkj gsrq thuksa dks O;fDr dh dksf'kdkvksa ;k Årdksa esa izos'k 

djk;k tkrk gSA vkuqoaf'kd nks"k okyh dksf'kdkvksa ds mipkj gsrq lkekU; thu dks O;fDr ;k Hkzw.k esa LFkkukarfjr 

djrs gS tks fuf"Ø; thu dh {kfriwfrZ dj mlds dk;ksZ dks laiUu djrs gSaA  

 thu fpfdRlk dk igys iz;ksx o"kZ 1990 esa pkj o"khZ; yM+dh esa ,Mhukslhu fM,ehust ¼,Mh,½ dh deh 

dks nwj djus ds fy, fd;k x;k FkkA ;g ,atkbe izfrj{kkra= ds dk;Z ds fy, vfr vko';d gksrk gSaA thu 

fpfdRlk esa loZizFke jksxh ds jDr ls ylhdk.kq dks fudkydj 'kjhj ls ckgj lao/kZu fd;k tkrk gSA lfØ; ,Mh, 

dk lh Mh,u, ¼i'p fo"kk.kq laokgd dk iz;ksxdj½ ylhdk.kq esa izos'k djkdj var esa jksxh ds 'kjhj esa okil dj 

fn;k tkrk gSA ;s dksf'kdk,¡ er̀izk; gksrh gS ( blfy, vkuqoaf'kd fufeZr ylhdk.kqvksa dks le;&le; ij jksxh ds 

'kjhj ls vyx djus dh vko';drk gksrh gSA ;fn eTtk dksf'kdkvksa ls foyfxr vPNs thuksa dks izkjafHkd Hkzw.kh; 

voLFkk dh dksf'kdkvksa ls mRikfnr ,Mh, esa izos'k djk fn, tk,¡ rks ;g ,d LFkk;h mipkj gks ldrk gSA 
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vk.kfod funku 

 iqu;ksZaxt Mh,u, izkS|ksfxdh] ikWthejst Jà[kyk vfHkfØ;k o ,atkbe lgyXu izfrj{kk 'kks"kd vkekiu 

¼,ykbtk½ dqN ,slh rduhd gS ftlds }kjk jksx dh izkjafHkd igpku dh tk ldrh gSA 

 jksx tud ¼thok.kq fo"kk.kq vkfn½ dh mifLFkfr dk lkekU;r;k rc irk pyrk gS tc mlds }kjk 

mRiUu jksx ds y{k.k fn[kkbZ nsus yxrs gSA tc cgqr de la[;k esa thok.kq ;k fo"kk.kq ¼ml le; tc jksx ds 

y{k.k Li"V fn[kkbZ ugha nsrs½ gks tc mudh igpku ihlhvkj }kjk muds U;wfDyd vEy ds izo/kZu ¼,aIyhfQds'ku½ 

}kjk dj ldrs gSaA 

 Mh,u, ;k vkj,u, dh ,dy J`a[kyk ls ,d fofdj.k lfØ; v.kq ¼laijhf{k=½ tqM+dj dksf'kdkvksa ds 

Dyksu esa vius iwjd Mh,u, ls ladfjr gksrs gSa] ftls ckn esa Lofofdj.kh fp=.k ¼vkVksjsfM;ksxzkQh½ }kjk igpkurs 

gSaA Dyksu ftlesa mRifjofrZr thu feyrs gSaA Nk;kfp= iVy ¼QksVksxzSfQd fQYe½ ij fn[kkbZ ugha nsrs gS ( D;ksafd 

laijhf{kr ¼izksc½ o mRifjofrZr thu vkil esa ,d nwljs ds iwjd ugha gksrs gSaA 

 ,atkbe lgyXu izfrj{kk 'kks"kd vkekiu ¼,ykbtk½ izfrtu&izfrj{kh ikjLifjd fØ;k ds fl)kar ij 

dk;Z djrk gSA jksx tudksa ds }kjk mRiUu laØe.k dh igpku izfrtuksa ¼izksVhutu] XyksbdksizksVhal vkfn½ dh 

mifLFkfr ;k jksx tudksa ds fo#) la'ysf"kr izfrj{kh dh igpku ds vk/kkj ij dh tkrh gSaA  

ikjthoh tarq ¼Vªkaltsfud ,fueYl½ 

,sls tarqvksa ftuds Mh,u, esa ifjpkyu }kjk ,d vfrfjDr  ¼ckgjh½ thu O;ofLFkr gksrk gS tks viuk 

y{k.k O;Dr djrk gS mls ikjthoh tarq dgrs gSaA ikjthoh pwgsa] [kjxks'k] lwvj] HksM+] xk; o eNfy;k¡ vkfn iSnk 

gks pqds gS mlds ckotwn mifLFkr ikjthoh tarqvksa esa 95 izfr'kr ls vf/kd pwgs gSaA  

¼d½   lkekU; 'kjhj fØ;k o fodkl & ikjthoh tarqvksa dk fuekZ.k fo'ks"k#i ls bl izdkj fd;k tkrk gS 

ftuea thuksa ds fu;a=.k o budk 'kjhj ds fodkl o lkekU; dk;ksZa ij iM+us okys izHkkoksa dk v/;;u 

fd;k tkrk gS( 

¼[k½  vusdksa ikjthoh tarq bl izdkj fufeZr fd, tkrs gSa ftuls jksx ds fodkl es thu dh Hkwfedk D;k 

gksrh gS \ 

¼x½  dqN ekuo jksxksa ds mipkj ds fy, vkS"kf/k dh vko';drk gksrh gS tks tSfod mRikn ls cuh gksrh 

gSA ,sls mRiknksa dks cukuk vDlj cgqr eg¡xk gksrk gSA ikjthoh tarq tks mi;ksxh tSfod mRikn dk 

fuekZ.k djrs gSa muds Mh,u, ds \ Hkkx ¼thuksa½ dks izos'k djkrs gSa tks fo'ks"k mRikn ds fuekZ.k esa Hkkx 

ysrs gSA mnkgj.k&ekuo izksVhu ¼vYdk&1 ,aVhfVªIlhu½ dk mi;ksx baQklhek ds funku esa gksrk gSA Bhd 

mlh rjg dk iz;kl fQukby dhVksuwfj;k ¼ihds;w½ o iqVh; js'kke;rk ds funku gsrq fd;k x;k gSaA o"kZ 

1977 esa loZizFke ikjthoh xk; ^jksth* ekuo izksVhu laiUu nqX/k ¼2-4 xzke izfr yhVj½ izkIr fd;k x;kA 

bl nw/k esa ekuo vYQk&ysDV,Ycqfje feyrk gS tks ekuo f'k'kq gsrq vR;f/kd larqfyr iks"kd rŸo gS tks 

lk/kkj.k xk; ds nw/k esa ugha feyrk gSA 
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¼?k½  Vhdk lqj{kk & Vhdksa dk ekuo ij iz;ksx djus ls igys Vhds dh lqj{kk tk¡p ds fy, ikjthoh pwgksa 

dks fodflr fd;k x;k gSA  

¼M-½  jklk;fud lqj{kk ijh{k.k& ;g vkfo"kkyqrk lqj{kk ijh{k.k dgykrk gSA ;g ogh fof/k gS tks vkS"kf/k 

vkfo"kkyqrk ijh{k.k gsrq iz;ksx esa ykbZ tkrh gSaA ikjthoh tarqvksa esa feyus okys dqN thu bls vkfo"kkyq 

inkFkksZ ds izfr vfrlaosnu'khy cukrs gSaA tcfd vikjthoh tarqvksa essa ,slk ugaha gSA  

uSfrd eqn~ns 

 Hkkjr ljdkj us ,sls laxBuksa dks LFkkfir fd;k gS tSl fd th bZ , lh ¼tsusfVd bathu;fjax ,izoy 

desVh vFkkZr~ vkuqoaf'kd vfHk;kaf=dh laLrqfr lfefr½ tks fd th ,e vuqla/kku laca/kh dk;ksZa dh oS/kkfudrk rFkk 

tu lsokvksa ds fy, th ,e thoksa ds lfUuos'k dh lqj{kk vkfn ds ckjs esa fu.kZ; ysxhA  

 cklerh /kku viuh lqxa/k o Lokn ds fy, e'kgwj gS vkSj bldh 27 igpkuh x;h fdLesa Hkkjr esa mxk;h 

tkrh gSA iqjkus xzaFkks] yksdlkfgR; o dforkvksa esa cklerh dk o.kZu feyrk gS] ftlesa ;g irk pyrk gS fd ;g 

dbZ lh o"kZ igys ls mxk;k tkrk jgk gSA o"kZ 1977 esa ,d vesfjdh daiuh us cklerh /kku ij vesfjdu ,dLo 

o VªsMekdZ dk;kZy; }kjk ,dLo vf/kdkj izkIr dj fy;k FkkA  

 eYVhus'kuy daifu;ksa o nwljs laxBuksa }kjk fdlh jk"Vª lacaf/kr yksxksa ls fcuk O;ofLFkr vuqeksnu o 

{kfriwjd Hkqxrku ds tSo lalk/kuksa dk mi;ksx djuk ck;ksikbjslh dgykrk gSA  

 Hkkjrh; laln us gky gh esa Hkkjrh; ,dLo fcy ¼bafM;u isVsaV fcy½ es nwljk la'kks/ku ikfjr fd;k gS 

tks ,sls eqn~nksa dks /;kukFkZ ysxk] ftlds varxZr ,dLo fu;e laca/kh vkikr~dkyhu izko/kku rFkk vuqla/kku ,oa 

fodklh; iz;kl 'kkfey gSaA  


