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R&D and Production

cd]l/sg kmf}hL ls/f

Kflxrfg / Joj:yfkg



• kmn cfdL{ jd{ cd]l/sfdf pTkGg ePsf] sL/f xf] -Fall armyworm (FAW), 

Spodoptera frugiperda (J. E. Smith)

• gfOh]l/ofdf hgj/L @)!^ df b]lvof] (Goergen et al. 2016) / aif{el/df $# clk|msL

b]zx?df km}lnof] .

• Ef/tdf lzjdf]+uf, s0ff{6sfdf !* d] @)!* df b]lvof] (Ganiger et al. 2018 & 

Sharanabasappa et al. 2018) 

• >Ln+sf, a+unfb]z, Dofgdf/, yfOn}08, leotgfd, rLg, tfOjfg, blIf0f sf]l/of, hfkfgdf

b]lvO ;s]sf] 5 .

• ( d] @)!( df g]kfnsf] u}+8fsf]6df b]lvPsf] of] sL/f ;fpg @&, @)&^ -!@ cui6 @)!( 

df_ cflwsf/Ls ?kdf g]kfn lelqPsf] 3f]if0ff ul/of] .

k[i7e"ldk[i7e"ld



g]kfnM gjnk'/, l;Gw'kfNrf]s, l;Gw'nL, /fd]5fk, pbok'/, vf]6fª, cf]vn9'+uf, bf]nvf,

sfe|]knf~rf]s, nlntk'/, eStk'/, afFs], /f]Nkf, Ko"7fg, ;Nofg, b}n]v, s}nfnL,

s~rgk'/, cflb .



r"gf}tL

• sfpnL aGbfdf nfUg]] ;"tL{sf] k'tnLsf] nfe{f

(Tobacco caterpillar) h:t} b]lvG5, lrGg

ufx|f] 5 .

• cfqmfds tj/n] l56} km}ng] ldrfxf k|a[QLsf]

• #) lbg hltsf] hLjgrqm x'G5 .

• Ko"kf cj:yfdf df6f]sf] @ – * ;]ld ;Dd

n'S5 .

• Ps} /ftdf !)) ls=dL= ;Dd p8\g ;S5 .

• pko'St 7fpF vf]Hg c08f kfg'{ cl3 o;sf]

k'tnL %)) ls dL ;Dd p8g ;S5 .

• !*)) ls dL ;Dd p8]/ a;fO ;/]sf]

kfOPsf] 5 .



• o;n] ds}, h"g]nf] nufot *) eGbf

a9L jfnLx?df cfqmd0f ub{5

• oL dWo] ds}, h'g]nf] o;nfO{ a9L g} 

dg k5{

• o;sf] IftL @% b]lv dfly ;Dk"0f{ 

afnL ;vfk kfg{ klg ;S5





cd]l/sL kmf}hL sL/fsf] 

Kflxrfg



km'n

nfef{

Ko"kf

jois



k'mn

• kftsf] tNnf] ;txdf ! b]lv @ ;osf] ;+Vofdf

k'mn kfg]{, em'08df vK6\ofP/

• c08fdfly k]6 bn]/ v}/f] sTnfn] 5f]Kg]

• z'?df gf}gL h:tf] v}/f] jf xl/of] / kl5 sfnf] x'g]

• # b]lv % lbgdf nfef{ lg:sG5g\



• jo:s nfef{sf] b'O6f cfFvfsf] aLr efudf

c+u|]hL cIf/sf] pN6f] jfO cIf/ h:tf] b]lvG5

λ

• k'R5/lt/sf] bf]>f] clGtd v08df juf{sf/ rf/

sfnf yf]Knfx? x'G5g\ .

• z/L/sf] cGo efudf klg s]lx p7]sf sfnf

yf]Knfx? / tLgdf dl;gf /f}+x? b]lvG5g\ .

• kfFr k6s sfFr'nL km]/]kl5 !$ b]lv @! lbgdf

k"0f{ ljsl;t eO Ko"kf cj:yfdf hfG5 .

Square
8th segment

trapezoid
1-7th segment

Inverted trapezoid
9th segment

nfef{



nfef{ M 6fpsf]df Y cfsf/sf] lrGx, k]6sf] kl5Nnf] v08df auf{sf/df rf/j6f 

yf]Knf, k5fl8sf] efudf tLgj6f w;f{x?



• nfef{sf] ^ cj:yfx? x'G5g\ .

• klxnf] cj:yf -Ps / b'O{ cj:yf_ df

xl/of] z/L/ / sfnf] 6fpsf] x'G5

• zl//sf] nDafO{ ! ldnL ld6/ b]lv 

jo:s x'Fb} hfFbf $) ld=dL= ;Dd x'G5 .

• kl5 cfsf/ kl/jt{g x'Fb} hfG5 / vfGsL

cg';f/ z/L/sf] /+u klg kl/jt{g x'G5 .

• nfef{x? !@ b]lv @) lbg ;Dd o; 

cj:yfdf /xG5g\ .



nfef{n] ug]{ IftL

u'ef]sf] j/Lk/L tyf 3f]ufsf] leq -rf}yf] 

b]lv 5}+6f} cj:yf_

kftsf] aflx/L ;tx sf]q]/ l;;fsf] 

em\ofn h:tf] cfs[tL -klxnf] b]lv t]>f] 

cj:yf_



• slnnf / dflyNnf kftx?

• u'jf] leqsf g/d / leqL kftx?

• g/d / b"lwnf bfgf, wfgrd/ / h'Fuf

• 3f]ufsf] jf aLraf6 Kjfn kf/]/ leq uO{ gf]S;fg k'/\ofpF5 .

nfef{n] ug]{ IftL



• /ftf] v}/f] /+usf x'G5 .

• k"0f{ ljsl;t nfef{ df6f] d'gL @ 

b]lv * ;]dL ;Dd ulx/fOdf a:5 .

• slxn]sflx+ 3f]ufdf, kftx?df klg

Ko"kf a:5 .

• Ko"kfsf] Ps 5]pdf b'O{ j6f sfF8f 

x'G5g\

• Ko"kf ePsf] ( b]lv !# lbg kl5 

jo:s k'tnL lg:sG5 .

Ko"kf



• jo:s k'tnLx? v/fgL ldl>t v}/f]

/+usf x'G5g\ .

• efn] k'tnLsf] cl3Nnf] kv]6fx?sf]

6'Kkf]lt/ 7"nf] ;]tf] wJjf x'G5 .

aLrlt/ c08fsf/ xNsf v}/f] /+usf]

wJjf x'G5 .

• kf]yLsf] kv]6fdf o:tf wAjf x'Fb}g .

• k'tnLx? /ftL ;s[o x'G5g\ .

• km'nkfg'{ cl3 ;of}+ lsnf]ld6/ ;Dd

p8\g] 3'dGt] :jefjsf x'G5g\ .

efn]

kf]yL

k'tnL



• v]taf/Ldf ds} pd|]b]lv lgoldt ?kdf

cg'udg u/L sL/fsf] pkl:ytL / ;Defljt

Ifltsf] cfFsng ug'{k5{ .

• :sfp6Lª eGgfn] l56f]l56f] / qmda4?kn]

jfnLsf] :jf:Yo, sL/f eP gePsf] hfFr

if8tfn ub}{ ug'{ k5{ .

• o;f]ubf{ ds} v]tLsf] jf:tljs cj:yfaf/]

;Dk"0f{ hfgsf/L lng ;lsG5 .

:sfp6Lª÷jfnL lg/LIf0f



• c+u|]hL 8Jn' cIf/df af/Lsf] % ld6/

leqaf6 qmlds?kdf kfFr 7fpFaf6 %

b]lv !) af]6x?sf] lg/LIf0f ug'{k5{ .

• xf]rf / cUnf af]6x?df cnUu}

lx;fan] lg/LIf0f ug]{

• o;/L lg/LIf0f ubf{ ds}sf dflyNnf

# j6f kftx?df IftL eP gePsf]

jf sL/fn] u/]sf] kmf]xf]/ jf lji6f

hfFr ug]{ / u'af]leq sL/f eP

gePsf] hfFr ug'{ k5{ .

:sfp6Lª

xf]rf af]6x?

cUnf af]6x?



;fgf nfef{x?

• o; cj:yfdf ljiffbL k|lt

sL/fx? a9L ;+j]bgzLn

x'G5g\ .

• kftx?df ljiffbL :k|] ubf{ 

Joj:yfkg ug{ ;lsG5 .

7"nf nfef{x?

• o; cj:yfdf laiffbLn] 

sfd ug{ ;Sb}g

• u'ef]x?df leHg] u/L :k|] 

ug'{ cfjZos x'G5 .

3f]ufdf nfef{x?

• otLv]/sf] cj:yf;Dd

cfOk'Ubf 7"nf] IftL

x'G5 .

• 3f]uf leHg] u/L :k|] 

ug{' k5{ .

sL/fsf] IftL



z'? jfg:klts cj:yf !) -

#)% -kft / 8fF7 leHg] u/L 

ljiffbL k|of]u ug]{_

lj?jfsf] z'? jfg:klts cj:yfdf kmf}hL sL/fn] a9L gf]S;fgL k'/\ofpF5 . af]6sf] pd]/ /

cj:yf x]/L o;sf] IftLsf] cj:yf / lgoGq0fsf pkfo ckgfpg' kb{5 .

Action threshold for FAW control

sL/f lgoGq0fsf nflu cfwf/e"t cj:yf

cGTo jfg:klts tyf wfgrd/ 

k"jf{j:yf #) - %)% -u'ef] 

leHg]u/L ljiffbL k|of]u ug]{_

km"n km'n]sf] tyf 3f]uf nfu]sf] 

cj:yf !) - #)% -ljiffbL k|of]u 

k|efjlxg x'G5_



FALL ARMYWORM (FAW)

MANAGEMENT

sL/f Joj:yfkg tl/sf



aLp pkrf/

• ds} /f]Kg' cl3 Old8fSnf]lk|8 

(Imidacloprid) $* k|ltzt Pkm

P; laiffbL k|lt lsnf]u|fd aLpdf

#=# dL=nL= sf b/n] aLp pkrf/ 

u/]/ /f]Kbf z'?sf] # xKtf;Ddsf] 

la?jfx?nfO{ Iflt x'gaf6 arfpg

;lsG5 . 



afnL Joj:yfkg tyf v]tL k|0ffnLdf ;'wf/

• lgoldt ?kdf jfnL cg'udg u/L sL/fsf] pkl:ylt / ;Defljt Ifltsf] cfFsng ug]{ . 

• Pp6f ks]6 If]qdf ;s];Dd Ps} ;dodf, cufl8 / 5f]6f] ;dod} kfSg] cuf}6] ds} /f]Kg] . 

• sf]z]afnL cGt/afnL jf ldl>t afnL k|0ffnLdf ds} v]tL ug]{ .

• l;kmfl/; ul/P cg';f/ ;Gt'lnt dnvfbsf] k|of]u u/L :j:Yo lj?jf pTkfbg ug]{ . 

• ulx/f] vghf]t u/L df6f]d'gL n's]/ a;]sf Ko"kf gi6 ug]{ .

• plrt l;+rfOsf] k|aGw ldnfpg] . 



sL/f lgoGq0fsf] oflGqs ljlw

• v]t lg/LIf0fsf] s|ddf kftsf] tNnf] ;txdf

em'08df kfl/Psf c08fx? ;+sng u/L gi6

ug]{ .

• sL/fsf] ultljwLdfly lg/Gt/ lgu/fgL ug{

km]/f]dg kf;f] jf aQL kf;f] jf 6fFl;g]

kf;f]sf] k|of]u ug]{ / To;df k/]sf dfp

k'tnLx? klxrfg ug]{ .



h}ljs lgoGq0f ljlw

ljleGg k|fs[lts hLjx?n] o;sf] ;+Vof 36fpgsf nflu ;xof]u k'/\ofpg]

x'Fbf hyfefjL ljiffbLsf] k|of]u gu/L ldq'hLjx?sf] ;'/Iffy{ Pj+ ;+Vof a[l4sf

nflu ;r]t x'g' kb{5 .

• Earwigs (Dermaptera)

• Ladybird beetles (Coleoptera)

• Ground beetles (Coleoptera)

• Assassin and flower bugs (Hemiptera)

• Eusocial, solitary and other predatory wasps (Hymenoptera) 

• Spiders (Arachnida)

• Ants (Hymenoptera)

• Birds and bats

s]lx k|fs[lts ldq'hLjx?



Eocanthecona furcellata
Predatory Stink Bugs 

(Andrallus spinidens) 

Earwigs 

(Forficula sp.)



Parasitoids: 

• Telenomus remus Nixon (Hymenoptera)

• Chelonus insularis Cresson (Hymenoptera)

• Cotesia marginiventris Cresson (Hymenoptera)

• Trichogramma spp. (Hymenoptera)

• Fly parasitoids: Archytas, Winthemia and Lespesia (Diptera)

Organism that develop on or within FAW (the host), eventually kill it

Glyptapanteles creatonoti Phanerotoma sp. Campoletis chlorideae Ichneumonidae parasitoid
Chelonus sp.



Trichogramma pretiosum

Pest	and	egg	parasitoids	in	culture	
at	NBAIR	
• S.	frugiperda on	semi-synthetic	diet

• Trichogramma pretiosum and	Telenomus remus (exotic)	and	
production	protocols

• FAW can also be managed by the release of parasitoids Trichogramma chilonis or T. 

pretiosum @1,00,000/ha., Telenomus remus @ 50,000/ha and Bracon hebetor @ 

50,000/ha.

Telenomus remeus



Nomuraea rileyi infected larvae NPV infected larva Bt infected larvae 

Parasites and microbial pathogens: 

• Virus: Nuclear Polyhedrosis Virus (NPV)

• Bacteria: Bacillus thuringiensis (BT) @ 2-3 gm / liter 

• Fungus : Nomuraea rileyi, Metarhizium anisopliae @ 2 gm / liter

• Entomopathogenic Nematodes : Heterorhabditis, Steinernema



h}ljs ljiffbLx?sf] k|of]u

✓ kftdf ;]tf nfDrf lemNnL ;lxtsf Kjfn (Papery window) x? b]vf k/]df

gLdhGo ljiffbL Phfl8/flS6g !%)) kLkLPd (Azadirachtin 1500 ppm) % 

ldnL ln6/ k|lt ln6/ kfgLdf ld;fP/ 5g]{ . o;n] t]>f] cj:yfsf

nfef{;DdnfO{ lgoGq0f ug{ d2t u5{ .

✓ ltt]kftL, gLd, v';f{gL, uf}d"q, ;fa'gkfgLsf] emf]n cflb klg k|of]u ug{ 

;lsG5 .

✓ e]nL, lrgLkfgL, t]n jf cGo sldnf cfsif{0f ug]{ lrhx?klg 5g{ 

;lsG5 .



/;folgs ljiffbLsf] k|of]u

✓ /;folgs ljiffbL k|of]u ubf{ clgjfo{ ?kdf ;'/lIft klx/g nufpg' k5{ .

✓ tn lbOPsf /f;folgs ljiffbLx? cfnf]kfnf] u/L k|lt /f]kgL @% ln6/sf b/n] k|of]u

ug{' kb{5 .

o :kfOg]6f]/fd (Spinetoram) !!=& P;=;L= ! dL=nL= k|lt @ ln6/ kfgL

o Odfd]lS6g a]Ghf]P6 (Emamectin Benzoate) % k|ltzt P;=hL= ! u|fd k|lt @=% ln6/ 

kfgL

o Snf]/PG6«flgnLk|f]n (Chlorantraniliprole) !*=% k|ltzt P;=;L= ! dL=nL= k|lt @=% 

ln6/ kfgL

o :kfOgf]:of8 (Spinosad) $% k|ltzt P;=;L= ! dL=nL= k|lt # ln6/ kfgL

✓ ljiffbL 5/]sf] $ lbg kl5 nfef{sf] pkl:ytL lg/LIf0f ug]{ .

✓ bf]>f] k6s @ jf # xKtf kl5 cl3Nnf] k6ssf] eGbf leGg} ljiffbL 5g]{ . 

✓ nfef{ x's]{kl5 tyf ds}sf] 3f]uf nfUg yfn]b]lv ljiffbLsf] k|of]u k|efjsf/L gx'g] x'Fbf

ljifflb k|of]u gug]{ .



g]kfn ;/sf/n] cd]l/sL kmf}hLsL/f lgoGq0ffy{ ;"lrs[t u/]sf] ljiffbLx?

S N Common Name Registered Trade Names

1. Azadirachta indica MARGO N.F

2. Azadirachtin AGRIGAURD, ASTAN-KILLER- 0.15 EC, ASTHA NEEM SUPER- 1

Cake, AVANA- 0.15 GR, AZADIRECHTIN- 1 EC, BELIEVE- 0.03 EC,

BIO - M – POWER- 0.03 WW, BIO DOSE- 0.15 WW, BLACK DOG- 5

EC, MARGOSOM-MULTINEEM- 0.03 EC, MULTINEMOR-0.15 EC,

NEEM 1500-0.15 EC, NEEM- F, NEEM GOLD-0.04 GR, NEEM

KAVACH-0.15 EC, NEEMATE -10-10 GR, NEEMAZAL-5 EC,

NEEMCIDE-0.03 EC, Neemraj- 1%, 5%, 0.03%, 0.15% EC, Neemras

1500 PPM-0.15% EC, Neemtel 1.5 % EC, Neemtel 1- 3% EC,

Niconeem- 0.15%, 0.3%, Niconeem 1% EC, Nimazal—TS- 1% EC,

Nimbecidine-0.03% EC, Peak Neem 0.03% EC, Refresh 0.03% EC,

Signature Gold 1% EC, Superneem+ 0.15% EC, Ultineem 1% EC



S N Common Name Registered Trade Names

3. Bacillus thuringiensis CHANDANI - 5 WP, LIPEL, MAHASTRA- 0.5 WP

4. Chlorantranilipole

18.5% SC

ALLCORA (18.50 %SC), ALLCORA - G (0.4% GR), COVER LIQ (0.4% GR), NICORA

GOLD (18.5% SC), CORAGEN (18.50% SC), FERTERRA (0.4 % GR)

5. Emamectin benzoate ABERKILLER (2% EC), ALLCLAIM (5% SC), AVER KILLER(5% WDG) , AVER KILLER (2%

SC), BILLO (1.9% EC), B-KILL (5% WDG) , BOXER (5% SG) , CHEMDOOT (5% SG),

COBRA (5% WDG), CROP – STAR (5% WDG), DRAGON (5% SG), ELPIDA (1.9 SG)

EM-1 (5% SG), EMA STAR (5 % WDG), EMA STAR (6 % WDG) , EMACTO (5% SG),

EMAR (5% EC), EMAR SUPER (5.7 WDG), EMAVAP (2%EC) , EMSTAR – 5 (5% SG),

EMVAP (5% SG), FITREST (5 %SG), G - SUPER (5% EC), G - TOP (2% EC), JAPONICA

(1.9% EC), JEMSTAR (5.7 % SG), KI - STAR (5% SG), KI - STAR (5.7% WDG), KING STAR

(5 SG), KRI - STAR - 5 (5% SG), LARBOTIN (5% SG), MISSILE (5% SC), N-STAR (5%

WDG), N-STAR (5.7 % WDG), PROCLAIM (5% SG), RANGE (2.15% EC), REAL STAR

(5% SC), REAL STAR - X (5% SG), REALSTAR (5%WDG), RUDRA ( 5% SG), SAFARI (5%

SG), SNAKE VENOM (5% WSG), SUPER STAR(5% SG}, TOP KILLER ( 5.7% WDG),

TRUST (5% SG), YODHA (5% SG)



S N Common Name Registered Trade Names Remarks

6 Metarhizium

anisopliae

BIOCIDE MANIC, EMERALD, KALICHAKRA, PACER,

PEAK MOTI, RECHARGE, VARUNASTRA

7 Spinetoram 11.7 SC Delegate (11.7 % SC) Registered

in 2019

8 Spinosad Tracer (24% EC), Tracer (45% SC),



wGojfb

pTkfbg ug]{ ls;fg h];; gfhfl/j Olnof; df]S6]h'df, d]lS;sf], 

>f]t M CIMMYT, 2020

xfn;Ddsf] ;a}eGbf nfdf] 

ds}sf] 3f]uf #(=% ;]=dL=


