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Baculoviruses represent the largest family of insect viruses and serve as important tools in integrated pest management due to their
unique characteristics including host specificity, environmental safety and compatibility with other control agents. Despite their
advantages as biopesticides, wild-type baculoviruses have several limitations, including restricted host range and vulnerability to UV
light. Genetic engineering has emerged as a promising approach to overcome these obstacles through the development of recombinant
baculoviruses. Recent advances include the development of BACMID systems (bacterial artificial chromosomes) that facilitate
genetic manipulation through site-specific recombination and transposition. Future research directions include co-expression of
multiple neurotoxins to achieve synergistic effects and broaden the host range, whereby genetically modified baculoviruses may

prove quite valuable for sustainable pest management.
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Fic AT &% smfule Tonfadl & Agaqel I S d
g | I PIeT B U fawgd siaer (Ao iR 9, 1998)
A TS T T 8, 31R 31 #Slarl & A1 Sl g
a1 8, T 200 AR 4 3ifere aul | wie fauy
e <2, areman (obligate), ST HIRIGR, IAT TS
g®hIgai € (Bhandari and Paudel, 2024; Swati et al.,
2023; Sharma et al., 2024) | ¥ IRRA T A A
SHfId w9 2, Sl Gfdetd YRS oI I R drel Aiei_
il ($ftds) 9 94 8Id 8 | Yfdeld RIS Tapfa H
AHHD © SIdid HIoTs wUTHD 0T TG BT © |
TS AR H U TBR BT <Yfderd RIS BIAT &, a7
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a1 Sieiferdl Tgargfdetsd TRIS (SIUY) A1 j1sdl YT
TRYS (TRUAY) | FfdeTdh TRTS Saal AT RiTTel & sS 8l

faRdre Igell araR™ (Sidl) e © 3iR type species
AT (AT AT STl (IS © | 1497 aregeldaraRs

Tl © | fdeTd TRTS bitae & A A R Jfder]
s a1 araRe g 1T & | e fawry wor ar o e
8 (enveloped) a1 {711 @@ (non-enveloped) 1 Aadd
g1 ve fgwa fafUs feeell R arRa el ar
qIIRe fRTHThT BT ST 8, S Sifce arIRd & (el

HIFS BT ER oicll © | fAuTy] a1 < arhel AT Yl &

g Y—faftre =Y € S T dicliesd ofidl @&
a1y e el THUAUIdT (3Tdhet JITAROT dTel
TAUI) | 3T H, SeeT aihalarRy feer—faftre =g
g 1T 0.5—15 ATSHIA & e oid) B & o
%3 fauTo] BT € | $9 91IR9 a7 viral occlusion Afgad
AIEI 31 T SFRT & a1y Bl T H BTl 1 ¢ |

RATHAD fsheeetia A dfga ¥ sidfifgd siar ©
S occlusion body (3T @& w9 H SIHT SITCT & | 37T
Td, AIIRA D 6590 TSIl PI S HHCT 3iT
MM JME IrRE (A gRT Ui far
T 8, T8 | 1100 W S IRRE DIl & 20 A
e fafr=T aRaRT & Haferd Piet & Fhfid o= &
o0 ST ST 21 1100 Bie fauToRil # 3 50% W 31feis
Ty wep &1 uRar dgaifdRs (Baculoviridae) (TaRel
TT 3T, 2012) W aferd 2 |

dHAT IR BIT AUl & g IRaR | g1
2 3R T e 1euTA fHY M B IT SEh H A
2, 3T AUH ®Y A Pl AT Yole R WEH
AfARP ddex QM1 D BU F SUANT fhar SIar 2|
JpIel aRRE # I8 e fg-axofia dsmHor ufean &
g STAersfUe §9 | 9, <ifd BlegiUe wu
A A~ 9 Y U= BId &, O, SETIegelR WISl
I~ aRR (intracellular occlusion derived virus,
SN, AT 9T PIRTH IR Fd (budded virus
I | AL U DIe F TN DIT H HHAUT ATl
2, 914 f it va Aafia de & fiaR ta BIfder |
T PIRTHT H HHHT AT © (U-TSI, 1980) |

SIFM A el wureH®, Sifdd AR
BISAl SHfcd faRyansil iR $H HhHd R ard
HSTET & 3R W Siged U 3 (2006) T dqellfdRS
& WSl Bl TP fhar 3R =R YTl & 3iaiid
T | 3T dTell ITIRE 4! wifterexi—faf¥re =gfderar
Ufciiegl IR (AU § @I S9a ST G
B3 (Uieliesd) 3MHR & & il b ST UoTTf
JMSUTHThHABIMGT Heael TIArdl (TATH TAUTd)
H @ AT B 39 O ® Aol g SeTfed

Sl dTell araRd Bl bR bl Toflfa egeiadd fffaret
G=IfdeTal Uiefigel aRRY (CuniNPV) B | 96aT aR|
DI STADBIL TSATICRAT TS 3R dIeT dhall arRA &
R a1g el 2 |

dFdl 9ERE B HHACT HfhaAr

HHHT Uh 31 AIGTMe orat gIRT AdI—gfuad AIoi
S Ul T ¥ AT o TR & 918 Bl & | Uh IR
fRTe & 918, 3l &1 a’™ (A1 8—10) oAt freye
&3 H o Il € STl 37el Ulellef$+ & w9 § gel STl
2 3R fiFel & iR NS &I Bler & fory gareid
g 9T 2 | fiR released M BT HehHoT WU
PR & fory s gfuforad SIRiarRil a6 ugead &
forg frere # Uy &M atet URgIfthe f3reell (dew) |
ToRAT USAl & | U R o4 9 GgH | Joid 8,
fIuT] Heg i IUBAT BIRTHRIT H JSd B AR I
TIeT B B AR BT f3reet & A ey B €,
R gfderar ditae BIfraR # gaer o= urd 2|
TG DITABISI H T HRA arel AuT0], g=aTo] fo gt
@ AT H BEd dP UgAd © SR HodT HIRIDB dgd
# Ofpi a9 g B od © | freTe g
DIRMGIS & DHgd H aIRA UIBT & TRU w@wy
*% Adfa <gfeerar dftae @1 SuRefa gt & 3iR
budded virus (@d1) & w9 # I¥ReT B | Gfs Gt B
TP DIRMGHT § T PIRMGT H HhiAd dd & oIy
ST ST &, SUBeAT DIRIBIRAT & 918 9 Tara-all
DIRMBRAT AR B TH Ugad © | WE-el &
e b HEH W AN ged gY IR Tfreiiel Soblectie
& IR WIFIRY §RT, GRIRE g7 BIRTHIAT R
TS, BIgUrSHA, AURRN, dfFer Ve 3R
URSBIFST DIRIDRIT Afed AP oAral Hed H

TS H Uiy 3rrafoia faure) 3 ves A1 g Yfdrdin s
TS B A ©, T8 AT o oW RT & Aawdl 3
T8 UIg STl g | dIel grgal aRRd H eI’

AT R Tl Aol Hddi & Aegq F doll F Bot
H e B | 39 Scldl B GHA IR AT & gRemReey
3qd: drat & g 8 o
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dHEAEIRT H Py IFS! faRwan 8, Rrsid
HISHISTSA BISATADI & HY H S1d IUIRT # By YT
3 g, o, () #oeE faf¥rear, (i) #oeE @ #
fayrpar (i) g 2@l fyrhar F&l, (v) garexoT
IR TGN GRET (v) el 2ot Sitas, (vi) aRuRke B
SYBRON BT ISTANT BRI AT H T ST FhoeT B,
(vii) TfUSed Soa= @_ar & SR (viil) = =T
Tolel & A1 gherdT |

A AR, =T qrersil § WA host range;
HE in vivo I<UTEH; AT JTSIR SATHR AR AUETHd
$H AN, J9TAI BIRdaTg &I €| 1f, faey wu |
$H el AHT arell Baall |, AR Il UHeT & i
daeeie 3R older instars @ U ®¥ fawrhar
T € | S ATEmRll & BRYT ITaRId goi-aRT
TH-AID] & ARIH A S A I7 S fadiod &
ATETH W Y [AIGid (recombinant) ARy & fa&rd
B IMILIHAT BT & | SIAfCH SONTIRT & AIH 9,
U9 Ao hIdAaraRd bl [Jaid fear T e,
Nt deg o faftne faw = &1 |affafera e
PHRATS BT A Bl I &, AT T IR YAl Bl
Jrcafdres srfrafts ar Mfpaar & wNiR® gfsar &1
TATFAT a2 |

PIc FEM o9 Bl Irfveaih

Hiet o gfg MR e g gF gr1 a8
2| Ud I 1% Hic gMEl & faued, afa sfwafn
a1 AfSpaar & aRUIAwERRY ST gfg, wioid &8 8l
ST 3R A1 J Bl Sl g | dl, bIel & gEE Bl
TIPIE BR dTel Sl Bl ARFS TTafRie & 4
WA dPIell IRRA IT~ IR B (17 START &
S dTell Ugell oI off | af e ART gAYl
(1o TR BT T G HIoTd 9Tk Sl U Afh
TFad® g (S19d) BT TSI HRAT 8, STell ThR
% IRRY (ATUST UT 37ed, 1989) &I ol # oTdl Bl
HR H 20% TS U7 AT © | FO 3 BEM T I
HAISTH AT H @h fhar T § S Uaaiaa=
THME, WIIRIN SI¢IUd 8, juvenile M A

dreggarae Ay @1 afyaakn

YHATSd dPIal TR § Uglaed i ford fa=g,
W Plc IS A9 el SiF @ ifwafRs &
IRUTRERRY T - Ol T 9¢ T8 | 39 O dTel Ud
YAFIISTh araRy o STl bR &bl gai-T | i Bl
AR H 40% ol &g 3R ASIar Ao H 60% @l
T ST (SASY UT A, 2001) | I HhAT Tal Bl
ARTIRRT & g & T e rHiar &
PR T | §9 RICHITDH UIATUCISS DI fhaT BT I
HIc AT I7el TR 8| YUIISET - &h H_el dled
Pl IR W HhHd ofteressd o, <3 fay &
SO & URT UeITeTd & AeTON & \WHI Udhe BT §
(TATIR UT 3T, 2001) 3R H3 IRIRG THIT UISeqgS
PICATRID] & TAM &I & Sil fh T o1l IR 9l B
IR 2 (TS T 37, 1992) | T ST DHIc—aITH
PRI & SFI1 (qRIfRm ), IR wetRfe
A 9T) 3iR ButalT [Sfarr wiRedig ofrel e # Aigersd
<He (gear FRY Ue a1, 2001) 9 U] | B [AuRh
geref HE-Mfierd BF IR AEdHRI UHd STl Adhd g,
S i LghlT1 3R Lghlt2, ST oiRRA fdaqadRgued
freg &1 91w B4 € (W9 U 31ed, 2003) |

Endogenous a&Tal arRRY S| &7 faeiu=

dPIAl IR - Uhlss SiRewRigs oMUl gicd!
AT SRS (egt) HhiAd e dmEl # gfvewiizs
BT ®I F¥g #R ad €, 39 APl Bl Tefeblsl AT
feraersl & @l §gfad axa | 39 Ffpaar &
T ST &, FTIY Tat =RoT ofdr 81 ST § | <l 9]
3R W@ I8 € 8fR 3fad: g1 | | dfefiesl Uar
IR ¢ | 39 UBR, STERV & oIy AHAT & 91€ DI
@ AIST Bl A DI g BT BRI BT 8, 5 B
RUMRESY dic & aord # gfg 8l 71 78 S &1
JPTAT IR OTRT o ST g I | U Sfrem
2 ST IUSICRI, STehIa HARIRY AR dIeT argqell

AR BT FhHT B © | dRIR SIAH I Soleron

g, JfT 39 gMMET & At Mfafs | STl
THR B AT § T A BT AT § BIg Agedqol
R & g3 |

BT BT I SOl dTel IRRT & ATUET =Tdd a9
H 10—20% BT HH IR AT &1 F 40% BT B3 T
TE B
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Virulence 3fg & forg sHfes sonfai

TR Teb HETAMICIS & Sl 3 AR UR degeld1aRed
ERT &< fHar STrar © o uRSIfhd fBreetll § dIsi @&
3Tl & TR BT TE IR AT B | STDI AT Sl
(Trichoplusiani GV) &1 U<t Uit 59 & Affder =
fafr=1 wic yonforal # TATgaU=dIdY virulence &1 2 9
14 A1 a6 931 fear| sue fawda, ferifeanewr
THUAYIET W g Ui S &l 8¢ 9 virulence
AT 12 AT B Bl 75 | (HIFR U 37, 2015) | TAITH
TAYET Bl MIdRIe WU W Uh AATA aIIRA
IR SHR—TARIE TeTgHIRTers, Wra—dISrel bl
@h B o oy SONFRR fasan wram 2, arfs @ I
ASHIeT & Ul A HaaTeiel 8 | 59 TR & Y-Ieid
BT AANTD AT I o7 fdh TIEICRT HATIRET Bl AR
% SR $9S! virulence 16 T[T 98 s T |

Pl IRRE SHfed goll-aRT # grferar
[T SPIdl IRy SiFM & [de™d & S Siar]
HotaT | Sirary] HM oRIAl (bacterial artificial
chromosomes) & &4 # Ufdferl 99 # HeTH ®, g7
UAIISTh dhbladl dRRE Bl dfddre (bacmid) @aT
STar § (S Ue o7, 2025) | ARE HEH HERM
(YAC, arEuef) iR eI H3F B S 31
Jedl APHS &HAT dTel daex] Bl JoaT 3 dfaHsd Bl
I W P dqifedl 9@ diEaT TR (insert
propagation) @1 ReRAT 8 | T& IR JaIRAT BT
IR 811 & dre, dgell IraRd SiH Bl
Argc—fARTE GRIAIGH, RSHI—Y AEIRIdT AHS™Y
gAE IS a1 grauifaerd (Rec— | mediated
homologous recombination) @ AT | AT A
TR a1 S waar g (89 TS *fd, 2013) | UEA
fepfRAct srepfs # GATTAUATET S 2nf¥er o, a1
¥ Fivad JRI GAUIE, Bfeteraut JAHIRT RitTe—=gfdrerar
BhitTs el UlciggaraRy (fTaR gag=dd)) iR
|rgieaml Al dgatarRe ({doid) @ forg
Jhfre Rived fafia fee o ® € (fReed te o,
2008; 9T TC 3T, 2003) |

frrseef
T BR F DT 91 g 1 & (1Y AR ST A
T AMRI HRBT H F Yo I8 & [ ARy R ol

A HSIAH PIC BT ARG &, S &1 BH AT Sca=~ Bl
& | safeTY, 39 YIS BTl IR BT 99 I
W in vivo IeTET Teh AN g9 STl 8 | SferY o
JReTT, TEARIT PRT AR Blet ¥ UfoRIE f=idm &1 v
2 | TP 3T scope Ud Udhel JA-AAIoIdh dalell araRd
ERI Tpre U T &I 3Tl IR Bl
He—3ifafts & dder # 2 S Hi—a0 Hola & Shifad
& & GHI § FH D ATI—ATYT HoldT A BT ATH
T W TP WelsharcAd Jig HERid BR ST & |

feal @1 covg
TRIP IV B 8 b 398 Pis fBdl &l chvig 781 & |
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