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nb_ inb_l [hihsgiom l_pc_q_lm ̀ il nb_cl 
]ihnlc\oncih ni nb_ j__l l_pc_q i  ̀nbcm qile. 

R_jrchts & j_rgcsscihs ch`irg[tcih cm 
[p[cf[\f_ [n bnnjm://bilctih_jo\fcmbcha.]ig/
diolh[fm/ch^_r.jbj/PST/ij_h_[]]_mm_jifc]s 

 

Pu\fcsb_r’s Nit_: Hilctih _-Po\fcmbcha Glioj 
l_g[chm h_onl[f qcnb l_a[l^ ni dolcm^c]ncih[f 
]f[cgm ch jo\fcmb_^ g[jm [h  ̂chmncnoncih[f 
[ffcfc[ncihm. 

 

Ih^_xcha: Pf[hn S]c_h]_ Ti^[s, jo\fcmb_  ̂\s 
Hilctih _-Po\fcmbcha Glioj, cm ]ip_l_^ \s 
S]ijom, W_\ i` S]c_h]_, BIOSIS Pl_pc_qm, 
Cf[lcp[n_ Ah[fsnc]m, NAAS,UGC C[l_ _n].  
S__ bnnjm://bilctih_jo\fcmbcha.]ig/diolh[fm/
ch^_r.jbj/PST/ch^_rcha_[\mnl[]ncha 

 

Cijyrcabt: © Tb_ Aonbil(m). Tbcm cm [h ij_h-
[]]_mm [lnc]f_ ^cmnlc\on_  ̂oh^_l nb_ n_lgm i` nb_ 
Cl_[ncp_ Ciggihm Annlc\oncih Lc]_hm_, qbc]b 
j_lgcnm ohl_mnlc]n_^ om_, ^cmnlc\oncih [h^ 
l_jli^o]ncih ch [hs g_^cog, jlipc^_^ nb_ 
ilcach[f [onbil [h^ miol]_ [l_ ]l_^cn_^ (bnnjm://
]l_[ncp_]iggihm.ila/fc]_hm_m/\s/4.0/) 
 
CITE THIS ARTICLE  
R[gs[mbl__ C S, Millcm C C, Klonbce[ P, 
P[jjomq[gs M, Cb[o^b[ls A, M_ss[tb[a[h 
A, Alogoa[g V A, B[f[mo\l[g[hc[h B. Rif_ i` 
Bacillus thuringiensis ch ^_p_fijg_hn i` 
nl[hma_hc] jf[hnm. Pf[hn S]c_h]_ Ti^[s. 2023; 10
(mj2): 283-287. 
 bnnjm://^ic.ila/10.14719/jmn.2370 
     
     

A\str[]t 

Oh_ i` nb_ gimn mcahc`c][hn [^p[h]_g_hnm ch jf[hn \cin_]bhifias b[m \__h 

nb_ jli^o]ncih i` a_h_nc][ffs _hach__l_^ jf[hnm. Do_ ni nb_ _ff_]nm i` j_mnm 

^[g[acha nb_ g[dilcns i` ]lijm, nb_ ^_p_fijg_hn i` j_mn cggohcns q[m 

h_]_mm[ls `il ]lij jl_m_lp[ncih. Pf[hnm nb[n b[p_ b[^ nb_cl a_h_ g[e_oj 

[fn_l_^ ch-on_li, mo]b [m Bacillus thuringiensis, qbc]b b[m chm_]nc]c^[f 

jlij_lnc_m [h^ b_fjm jlin_]n ]lijm `lig j_mnm, [l_ l_`_ll_^ ni [m "a_h_nc][ffs 

gi^c`c_^ jf[hnm." Cls jlin_chm, qbc]b [l_ jicmihiom jlin_chm nb[n _rcmn ch nb_ 

mn[n_ i` ]lsmn[fm, [l_ nb_ g[dil a_h_m l_mjihmc\f_ `il nb_ ^_p_fijg_hn i` 

nl[hma_hc] jf[hnm. B[m_^ ih nb_ _ff_]n i` ^cff_l_hn j_mn mj_]c_m, ]ls jlin_chm 

[l_ ^cpc^_^ chni g[hs ][n_ailc_m. Sch]_ nb_s [l_ _rnl_g_fs mj_]c`c] \s h[nol_ 

[h^ ihfs [ff_]n nb_ n[la_n jlin_chm, nb_s [l_ ]ihmc^_l_^ _hpclihg_hn[ffs 

\_h_`c]c[f j_mnc]c^_m mch]_ nb_s b[p_ hi cgj[]n ih nb_ jbsmcifiac][ffs 

mcahc`c][hn micf \[]n_lc[ il inb_l \[]n_lc[f `fil[. Tb_m_ ]ls jlin_chm mn[s [m 

^ilg[hn ]lsmn[fm, \on qb_h [ j_mn ]ihmog_m jf[hnm, nb_ ch[]ncp_ `ilg i` nb_ 

]lsmn[fm \_]ig_m []ncp_ ch nb_ [fe[fch_ mnig[]b jH i` nb_ gc]liila[hcmg, 

[c^cha ch nb_ lojnol_ i` nb_ aon _jcnb_fcog [h^ ofncg[n_fs ][omcha nb_ 

gc]liila[hcmg ni ^c_. Tb_m_ ^[sm, nl[hma_hc] jf[hnm b[p_ \__h ]l_[n_^, 

ch]fo^cha BT ]ilh, BT lc]_, moa[l][h_, \lchd[f, jin[ni, nig[ni, [h^ g[hs 

gil_, cn q[m [fmi ^cm]ip_l_^ nb[n omcha nb_m_ nl[hma_hc] jf[hnm ch]l_[m_^ 

]lij jli^o]ncpcns. Tl[hma_hc] jf[hnm ][h jl_p_hn m_p_l[f _]ifiac][f cmmo_m 

[mmi]c[n_^ qcnb nl[^cncih[f j_mnc]c^_m, ch]fo^cha nb_ _g_la_h]_ i` l_mcmn[h]_, 

nb_cl nirc]cns ni hih-n[la_n fcpcha nbcham, [h^ nb_ \ocf^oj i` nirc] q[mn_ ch nb_ 

_hpclihg_hn. 

 

K_ywir^s  

Tl[hma_hc] jf[hnm; Bacillus thuringiensis; Cls jlin_chm; Bcij_mnc]c^_; 

a_h_nc][ffs gi^c`c_^ jf[hnm  

 

Ihtri^u]tcih 

P_mn ]ihnlif b[m fiha \__h [ ]lo]c[f ]igjih_hn i` [alc]ofnol[f jli^o]ncih ch 

[alc]ofnol[f mi]c_nc_m. Tb_ chnli^o]ncih i` ^cff_l_hn ]b_gc][f j_mnc]c^_m b[m 

_h]iol[a_^ nb_ ^_p_fijg_hn i` g[hs ]lijm [h^ m_lp_^ [m nb_ jlcg[ls j_mn 

]ihnlif g_[mol_. A^^cncih[ffs, cn \lioabn oj mcahc`c][hn cmmo_m fce_ nb_ 

l_mola_h]_ i` chm_]n j_mnm, nb_ _g_la_h]_ i` chm_]n l_mcmn[h]_, micf 

]ihn[gch[ncih, [h^ _hpclihg_hn[f ^_al[^[ncih. Pli\f_gm qcnb `ii^ m[`_ns 

[h^ j_mnc]c^_-l_f[n_^ ]ihn[gch[ncih b[p_ ch]l_[m_^ ^_g[h^ `il gil_ 

_ffc]c_hn [h^ m_]ol_ j_mn g[h[a_g_hn g_nbi^m (1). 

 Bacillus thuringiensis (Bn) b[m [fmi \__h om_^ ch [alc]ofnol_ `il [ fiha 

ncg_ mch]_ cn ]ihn[chm chm_]nc]c^[f jlin_chm. Tbcm g[e_m cn [ om_`of 
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bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

\cij_mnc]c^_ nb[n cm m[`_ `il nb_ _hpclihg_hn. Inm 

[jjfc][ncihm [l_ hin biq_p_l fcgcn_^ ni nbim_ nb[n [l_ 

chm_]nc]c^[f. In ][h []n [m [ \ci`_lncfct_l ni jligin_ jf[hn 

^_p_fijg_hn (2). Bacillus thuringiensis (Bn) cm [ ]iggih 

Gl[g-jimcncp_, mjil_-jli^o]cha \[]n_lc[ nb[n, [ft_l cnm fc`_ 

]s]f_, a_h_l[n_m j[l[mjil[f ]lsmn[fm (Fca.1). Bn cm ]iggihfs 

oncfct_^ ni ]l_[n_ \ci-j_mnc]c^_m \_][om_ nb_ j[l[mjil[f 

]lsmn[f jlin_chm b[p_ chm_]nc]c^[f jlij_lnc_m (3). Tb_ 

\[]n_lc[ B[]cffom nbolchac_hmcm jli^o]_m ]lsmn[f (Cls), 

]snifsnc] (Csn), [h^ p_a_n[ncp_ j_mnc]c^[f jlin_chm (Vcj), 

_[]b i` qbc]b cm b[lg`of ni ^cff_l_hn chm_]n aliojm (4). Tb_ 

]lsmn[f, qbc]b q[m cha_mn_^ \s [h chm_]n nb[n `__^m ih 

jf[hnm, ^cmmifp_m ch nb_ gc^aon'm [fe[fch_ _hpclihg_hn, 

l_f_[mcha ih_ il gil_ chm_]nc]c^[f ]lsmn[ffch_ jlin_chm [fmi 

l_`_ll_^ ni [m ^_fn[ _h^inirchm, [^^cncih[ffs, jlin_[m_ 

mj_]c`c]cns g[s \_ [ ]lcnc][f `[]nil ch ^_n_lgchcha 

chm_]nc]c^[f []ncih. Tb_s chn_l[]n qcnb nb_ gc^aon _jcnb_fc[f 

]_ffm, ][omcha g_g\l[h_ chn_alcns ni \_ ^_mnlis_^ [h^ 

_p_hno[ffs ^_[nb (R_`_l Fca 2) (1). S_lciom qioh^m [h^, 

i]][mcih[ffs, \[]n_lc[f m_jnc]_gc[ ch nb_ b_gi]i_f [l_ nb_ 

g[ch ][om_m i` f[lp[f ^_[nb. Tb_ m_f_]ncpcns i` nb_ Cls 

a_h_m cm ^_n_lgch_^ \s nb_cl [\cfcns ni [nn[]b ni nb_ gc^aon 

l_]_jnilm i` chm_]nm, qbc]b cm [ h_]_mm[ls jl_l_kocmcn_ `il 

nirc]cns. S_p_l[f jlin_chm, ch]fo^cha 

[gchij_jnc^[m_m, afs]ifcjc^m, ][^b_lchm, [fe[fch_ 

jbimjb[n_m, [h^ ABC nl[hmjiln_lm, b[p_ \__h ^cm]ip_l_^ 

ni ^[n_ [m Bn l_]_jnilm ch L_jc^ijn_l[ (5). 

 Agiha nb_ gimn _ff_]ncp_ \cifiac][f ]ihnlif [a_hnm 

oncfct_^ ]igg_l]c[ffs cm Bacillus thuringiensis (Bn). Tb_ 

_]ifiac][f [h^ _hpclihg_hn[f cmmo_m \lioabn ih \s nb_ 

om[a_ i` ]b_gc][f j_mnc]c^_m g[s \_ f_mm_h_^ \s cnm 

jli^o]nm. Tqi i` Bn'm fcgcn[ncihm ch]fo^_ nb_ _rj_hm_ i` 

omcha cn [m [ \ci chm_]nc]c^_ [h^ nb_ ^cffc]ofns i` _hmolcha cnm 

\cifiac][f jli]_mm_m, qbc]b gcabn p[ls ^_j_h^cha ih nb_ 

mnl[ch [h^ aliqcha ]ih^cncihm (6). Bn ]lijm [l_ jf[hnm nb[n 

b[p_ \__h a_h_nc][ffs gi^c`c_^ ni ]ihn[ch nb_ ]lsmn[f Bn 

nirch ni \_ nif_l[hn i` mj_]c`c] chm_]n j_mnm (7). Tqi 

_r[gjf_m i` m_]l_n_^ jlin_chm nb[n \ocf^ oj ch j[l[mjil[f 

]lsmn[fm ^olcha nb_ mjilof[ncih jb[m_ [l_ nb_ Cls [h^ Csn 

jlin_chm. Tb_ p_a_n[ncp_ mn[a_ i` aliqnb chpifp_m nb_ 

jli^o]ncih i` gil_ jlin_chm (5). Coll_hnfs, jl_j[l_^ 

mjl[sm [h^ nl[hma_hc] ]lijm nb[n ]ihn[ch chm_]nc]c^[f 

jlin_chm `lig p[lciom ]f[mm_m [l_ om_^ ni ]ihnlif chm_]n 

j_mnm [h^ p_]nilm (8). Sig_ Bn mnl[chm, ch]fo^cha Bacillus 

thuringiensis mo\mj. israelensis (Bnc), ][h g[ho`[]nol_ \inb 

nb_ Cls nirchm [h^ nb_ nirc] ]lsmn[f ehiqh [m ]snifsnc] 

jlin_ch, il Csn nirch (7). R_]_hnfs, mig_ Bn ]lsmn[ffc`_liom 

gon[hnm, mo]b [m nb_ HD73 [h^ BMB171 mnl[chm, b[p_ \__h 

om_^ [m l_]cjc_hn \[]n_lc[ ni _mn[\fcmb Bn _hach__lcha 

mnl[chm (9). 

Bacillus thuringiensis Ih Cittih 

Tbl__ mcahc`c][hn j_mnm nb[n b[p_ b[lg_^ ]innih ]lijm 

ch]fo^_ nb_ jche \iffqilg, ]innih \iffqilg, [h^ ni\[]]i 

\o^qilg. Tb_ jli^o]ncih i` ]innih cm b[gj_l_^ \s inb_l 

L_jc^ijn_l[h j_mnm [m q_ff, ch]fo^cha jf[hn \oam, [jbc^m, 

[h^ qbcn_ `fc_m.  Bacillus thuringiensis ]ls a_h_m [l_ 

_gjfis_^ ni ]ig\[n nbcm cmmo_. Tb_ g[dilcns i` Cls a_h_m 

`ioh^ ih jf[mgc^m ]ihnlif nb_ jli^o]ncih i` jlinirchm, 

qbc]b [l_ []]ogof[n_^ ch P[l[ ]lsmn[ffch_ \i^c_m [m 

chmifo\f_ jl_]cjcn[n_m ojih mjilof[ncih [h^ b[p_ [ 

gif_]of[l q_cabn i` [\ion 130 eD[. Tb_ jicmihiom gic_ns 

i` Cls jlin_chm cm fcgcn_^ ni [ 60-eD[ nlsjmch-l_mcmn[hn ]il_ 

nb[n ]ihh_]nm qcnb nb_ N-n_lgch[f jilncih i` nb_ Cls 

jlinirch, qb_l_[m nb_ C-n_lgch[f l_acih i` Cls jlin_chm cm 

chpifp_^ ch nb_ ]lsmn[ffct[ncih jli]_mm. Aft_l cha_mncih, nb_ 

gc^aon _jcnb_fcog i` m_hmcncp_ chm_]nm cm ^cmlojn_^ \s nb_ 

Bn -_h^inirchm, qbc]b l_mofnm ch f[lp[f ^_[nb. Tb_ chm_]n'm 

[fe[fch_ gc^aon \l_[em ^iqh nb_ ]lsmn[f, l_f_[mcha nb_ Cls 

jlinirch ch nb_ jli]_mm. Ihm_]n jlin_[m_m mo\m_ko_hnfs 

\l_[e ^iqh nb_ jlinirch ni jli^o]_ nb_ nlsjmch-l_mcmn[hn 

]il_ i` nb_ []ncp_ -_h^inirch. Tb_ []ncp_ nirch nl[p_fm 

nblioab nb_ j_lcnlijbc] g_g\l[h_ ni \lomb \il^_l ]_ffm ch 

nb_ chm_]n gc^aon qb_l_ cn \ch^m l_]_jnilm. Bs `olnb_l 

chn_al[ncha nb_ nirch chni nb_ _jcnb_fc[f g_g\l[h_, [ bif_ 

cm `ilg_^ nb[n ]b[ha_m nb_ j_lg_[\cfcns i` nb_ g_g\l[h_ 

[h^ l_mofnm ch imginc] ]_ff fsmcm [h^ j[l[fsmcm qcnbch 

gchon_m. Nog_liom p[lc[\f_m ][h l_[^cfs [ff_]n nb_ 

g_]b[hcmg i` []ncih, qbc]b ch nolh ]ihnlifm nb_ []ncih [h^ 

mj_]c[fct[ncih i` [ acp_h Cls jlin_ch. B_][om_ Cls jlin_ch 

mifo\cfct[ncih cm jH ^_j_h^_hn, nb_ jH i` nb_ chm_]n'm 

gc^aon ][h b[p_ [h cgj[]n. Tb_ jbsmcifiac][f `[]nilm [h^ 

nb_ gc^aon jH ch nolh ]ihnlif jlin_[m_ []ncpcns [h^ 

jl_^c]n[\fs b[p_ [h cgj[]n ih nb_ []ncp_ _h^inirch'm 

jlin_ifsnc] []ncp[ncih. A^^cncih[ffs, nb_ mj_]c`c]cns i` 
Fca 1. Snlo]nol_ i` Bacillus thuringiensis 

Fca 2. A]ncih g_]b[hcmg i` Bn nirch 
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jlin_[m_ cnm_f` g[s \_ [ e_s `[]nil ch ^_n_lgchcha 

chm_]nc]c^[f []ncih. Tb_ ko[hncns i` l_]_jnilm ch nb_ 

g_g\l[h_ [m q_ff [m nb_ nirch'm [ffchcns `il nb_ l_]_jnil 

jf[s [ lif_ ch biq jicmihiom Cls jlin_chm \_b[p_ (10). 

R_]_hn mno^c_m mbiq nb[n [ ]ig\ch[ncih i` Cls1A] [h^ 

Cls2A [l_ _ff_]ncp_ `il f_jc^ijn_l[hm (11).  In q[m [fmi 

i\m_lp_^ nb[n mig_ nl[hma_hc] ]innih p[lc_nc_m b[^ hi 

f_nb[f il mo\f_nb[f _ff_]n ih j_mnm ch f[\il[nils ]ih^cncihm 

(12).  

Bacillus thuringiensis ch Siy[ B_[h 

A mcahc`c][hn i\mn[]f_ ni mis\_[h jli^o]ncih cm chm_]n 
ch`_mn[ncihm. B_][om_ nb_s fcp_ ch nb_ micf, f[lp[_ i` 

Helicoverpa armigera [l_ ih_ j_mn nb[n cm ]b[ff_hacha ni 

_l[^c][n_ omcha ]b_gc][f chm_]nc]c^_m. Sch]_ nb_ jicmihiom 

_ff_]nm i` ]ls nirchm [l_ jl_^c][n_^ ih nb_ lojnol_ i` 

gc^aon ]_ffm chmc^_ chm_]n j_mnm, nb_s b[p_ \__h `l_ko_hnfs 

_rjficn_^ ch a_h_nc][ffs _hach__l_^ ila[hcmgm `il j_mn 

g[h[a_g_hn. Mofncjf_ Bn a_h_m b[p_ \__h chm_ln_^ chni 

nl[hma_hc] mis\_[hm ni ]ih`_l l_mcmn[h]_ [a[chmn 

mcahc`c][hn chm_]n j_mnm i` ]lijm.  Pl_pciom l_m_[l]b ih nb_ 

chm_]nc]c^[f []ncpcns i` mis\_[h jf[hnm l_p_[f_^ nb[n nb_ ]ls 

a_h_ b[^ \__h chm_ln_^ chni nb_ jf[hnm. A nl[hma_hc] 

fch_[a_ i` nb_ mis\_[h p[lc_ns "J[]e" nb[n jli^o]_m [ 

mshnb_nc] ]ls1A] a_h_ (J[]e-Bn) mbiq_^ nbl__ ni `cp_ ncg_m 

f_mm _[lqilg ^_`ifc[ncih [m ]igj[l_^ ni ohnl[hm`ilg_^ 

mis\_[h. A]]il^cha ni [ mno^s, nl[hma_hc] mis\_[h [fmi 

b[m mig_ l_mcmn[h]_ ni nb_ j_mn. Helicoverpa parallela. 

(T[\f_ 1). Ihm_]nc]c^[f []ncih [a[chmn f_jc^ijn_l[h j_mnm 

b[m \__h ^_gihmnl[n_^ ch nb_ g[dilcns i` chp_mnca[ncihm 

ih Bn nl[hma_hc] mis\_[hm. In [fmi ^_gihmnl[n_^ nb_ 

pc[\cfcns i` jli^o]cha chm_]n l_mcmn[h]_ ch mis\_[hm \s 

chnli^o]cha [h _ria_hiom ]ls8-fce_ a_h_. R_]_hn l_m_[l]b 

b[m mo]]_mm`offs chn_al[n_^ ]ls-8-fce_ a_h_m chni mis\_[hm 

ni jlipc^_ nb_g l_mcmn[h]_ ni H. parallela (13). 

Bacillus thuringiensis ch Pit[ti 

Gfi\[ffs, nb_ jin[ni cm [ mcahc`c][hn ]lij. Tb_ jlcg[ls j_mn 

i` jin[ni jf[hnm cm nb_ Cifil[^i jin[ni \__nf_. A^ofnm [h^ 

f[lp[_ i` nb_ Cifil[^i jin[ni \__nf_ [nn[]e jin[ni jf[hn 

f_[p_m, ][omcha ^[g[a_ ch nb_ `ilg i` bif_m i` p[lciom 

mct_m, qbc]b nsjc][ffs \_ach [n nb_ g[lachm. A h_nqile i` 

p_chm [m q_ff [m j_ncif_m cm `l_ko_hnfs f_ft \_bch^ [ft_l nb_ 

f_[` _^a_m [l_ _[n_h. D_`ifc[ncih g[s l_mofn `lig nbcm.  

Bacillus thuringiensis mnl[chm b[p_ \__h [jjfc_^ [m `ifc[l 

mjl[sm [a[chmn [ p[lc_ns i` j_mnm ni [^^l_mm nbcm cmmo_. Cls 

jlin_chm [l_ nb_ jlcg[ls []ncp_ ]igjih_hnm i` Bn-\[m_^ 

gc]li\c[f chm_]nc]c^_m, qbc]b b[p_ \__h om_^ [m `ifc[l 

mjl[sm ch [alc]ofnol_ `il g[hs s_[lm. Bacillus thuringiensis 

p[l. n_h_\lcihcm jli^o]_m [ j[l[mjil[f ]lsmn[f jlin_ch 

ehiqh [m Cls3A nb[n b[m chm_]nc]c^[f jlij_lnc_m [a[chmn nb_ 

Cifil[^i jin[ni \__nf_. Tbcm jlin_ch b[m bcab ohcn []ncpcns 

[h^ m_f_]ncpcns `il p[lciom ]if_ijn_l[h chm_]n j_mnm, 

ch]fo^cha nb_ Cifil[^i jin[ni \__nf_.  Tb_ \_h_`cn i` Bn 

chm_]nc]c^_m b[m \__h nb[n nb_s nsjc][ffs ^i hin ^[g[a_ 

j_ijf_, ohchn_h^_^ qcf^fc`_, il b_fj`of [lnbliji^m. In cm [ 

mcahc`c][hn mo\mncnon_ `il nl[^cncih[f ]b_gc][f j_mnc]c^_m ch 

m_p_l[f chn_al[n_^ j_mn g[h[a_g_hn jlial[gm \_][om_ i` 

cnm ^cmnch]n gi^_ i` []ncih [h^ m_f_]ncpcns. Ih ]ihnl[mn ni 

nb_ g[dilcns i` ]b_gc][f chm_]nc]c^_m, Bn mjl[sm' jicmihm 

[l_ jbinim_hmcncp_ [h^ ^_][s `[mn, nbom nb_cl [jjfc][ncih 

iff_lm ihfs gchcg[f jf[hn jlin_]ncih (14). 

Crij Bt Tixch P_st Eff_]t R_`_r_h]_ 

Cinnih Cls1A] Helicoverpa armigera Eff_]ncp_ (1) 

M[ct_ Cls1A\ Cilh \il_l Eff_]ncp_ (19) 

Sis[ B_[h Cls1A] Spodoptera litura Eff_]ncp_ (1) 

Pin[ni 

Cls3A Leptinotarsa decemlineata Eff_]ncp_ 

(1) 

Cls1A\ Pthorimaea opercullela Nih-Eff_]ncp_ 

Tig[ni Bn mnl[ch 4D1 Tuta absoluta Eff_]ncp_ (20) 

Rc]_ Cls1F Helicoverpa armigera Eff_]ncp_ (1) 

Soa[l][h_ Cls8 Holotrichia serrata Eff_]ncp_ (21) 

Blchd[f Cls1A] Sbiin \il_l Eff_]ncp_ (22) 

C[\\[a_ Cls1B Plutella xylostella Eff_]ncp_ (23) 

C[ofc`fiq_l 
Mcrnol_ i` Cls1A\ qcnb Cls1 

[h^ Cls2 nirchm 
Plutella xylostella Eff_]ncp_ (24) 

T[\f_ 1. Dcff_l_hn ]lijm qcnb l_mj_]ncp_ Bn nirc] jlin_ch `il mj_]c`c] j_mnm. 
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bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

A^v[ht[a_s [h^ ^cs[^v[ht[a_s i` tr[hsa_hc] jf[hts 

Bs [^^cha \_h_`c]c[f [lnc`c]c[f a_h_m il jl_p_hncha nb_ 

_rjl_mmcih i` h[ncp_ a_h_m ch ]lij jf[hnm, nl[hma_hc] ]lijm, 

[h^ a_h_nc][ffs gi^c`c_^ jf[hnm b[p_ jf[s_^ ]lo]c[f lif_m 

ch ]lij cgjlip_g_hn. Bn ]innih cm jlcg[lcfs aliqh `il om_ 

ch a[lg_hnm, nb_ jli^o]ncih i` _^c\f_ icf, [h^ [hcg[f `__^. 

Tb_ ^_jfisg_hn i` Bn-]innih n_]bhifias ip_l nb_ j[mn 24 

s_[lm b[m jli^o]_^ hog_liom `ch[h]c[f a[chm. Tb_ om_ i` 

]b_gc][f mjl[sm ch nb_ `c_f^ ni ]ig\[n chm_]nm b[m ^lijj_^ 

mch]_ cnm [^ijncih; [m [ l_mofn, cn b[m b[^ [ aii^ cgj[]n ih 

\inb nb_ _hpclihg_hn [h^ nb_ b_[fnb i` `[lg_lm [h^ 

]omnig_lm. Ti jli^o]_ lcj_h_^ nig[ni_m qcnbion nb_g 

\_]igcha mift [h^ qcnb [ fiha_l mb_f` fc`_, a_h_nc][ffs 

_hach__l_^ nig[ni_m q_l_ ]l_[n_^. A^^cncih[ffs, 

a_h_nc][ffs gi^c`c_^ jf[hnm jlipc^_ ]lij jlin_]ncih, j_mn 

l_mcmn[h]_, [h^ _hpclihg_hn[f momn[ch[\cfcns (15). 

A]]il^cha ni j[mn l_m_[l]b, a_h_nc][ffs gi^c`c_^ 

ila[hcmgm ]on j_mnc]c^_ ]ihmogjncih [h^ al__hbiom_ a[m 

_gcmmcihm. Bs ^_]l_[mcha nb_m_ b[lg`of mo\mn[h]_m, qbc]b 

ch]fo^_ al__hbiom_ a[m_m [h^ j_mnc]c^_m, cn ij_hm nb_ 

^iil `il ip_l[ff momn[ch[\f_ ^_p_fijg_hn (16). 

 Tb_ chnli^o]ncih i` a_h_m chni a_h_nc][ffs gi^c`c_^ 

jf[hnm b[m nb_ jin_hnc[f ni mjl_[^ ni ohl_f[n_^ jf[hnm il 

_p_h ni inb_l ]l_[nol_m ch nb_ _]imsmn_g, qbc]b l_mofnm ch 

a_h_nc] ]ihn[gch[ncih. A^^cncih[ffs, cn q[m hin_^ nb[n 

nb_l_ cm [ gchcg[f lcme ni bog[h b_[fnb (17). Tb_ 

chnli^o]ncih [h^ jli^o]ncih i` a_h_nc][ffs gi^c`c_^ jf[hnm 

qcnbion jlij_l l_aof[ncih nbom jim_ [ m_lciom lcme ni nb_ 

\ci^cp_lmcns [h^ a_h_nc] p[lc_ns i` h[ncp_ jf[hnm iqcha ni 

"\cifiac][f ]ihn[gch[ncih". A m]c_hnc`c] mnl[n_as gomn nbom 

\_ om_^ ni ]ihnlif nb_ gihcnilcha [h^ aliqcha i` 

a_h_nc][ffs gi^c`c_^ jf[hnm ch nb_ `c_f^m \_][om_ nb_s [l_ 

i` ohcko_ p[fo_. Tbcm n[]nc] qiof^ _h[\f_ nb_ jl_m_lp[ncih 

i` nb_ a_h_nc] ^cp_lmcns i` qcf^ jf[hn ]iggohcnc_m qbcf_ 

_r]fo^cha [ali_]ifiac][f [h^ _hpclihg_hn[f ^[ha_lm (18).  

 

R_sufts Ah^ Dcs]usscih  

Aalc]ofnol_ cm [ mcahc`c][hn miol]_ i` l_p_ho_; nbom, cn cm 
]lo]c[f ni m[`_ao[l^ nb_ ]lij [a[chmn j_mnm. Wcnb m_p_l[f 

chm_]nc]c^[f g_nbi^m nb[n ][h ^_mnlis nb_ chn_h^_^ j_mnm, 

nb_ ^cm]ip_ls i` nb_ Bn a_h_m ij_hm nb_ ^iil `il mcahc`c][hn 

^cl_]ncihm ch nb_ ^_p_fijg_hn i` Bn ]lijm. A jligcmcha 

mnl[n_as `il \iimncha ]lij l_mcmn[h]_ ni j_mnm cm bimn-

g_^c[n_^ RNAc i` ]lo]c[f j_mn a_h_m. Pf[hnm nb[n b[p_ \__h 

[fn_l_^ ni jli^o]_ ^io\f_-mnl[h^_^ RNA [a[chmn 

[jjlijlc[n_ n[la_n a_h_m ch j_mnm b[p_ mo]]_mm`offs 

^_]l_[m_^ j_mn l_mcmn[h]_ ni chm_]nc]c^_m il l_mnlc]n_^ j_mn 

aliqnb [h^ l_jli^o]ncih. In b[m \__h ^_gihmnl[n_^ nb[n 

n[la_n j_mn pc[\cfcns [h^ _aa jli^o]ncih [l_ _ffc]c_hnfs 

mojjl_mm_^ \s CRISPR/C[m9-g_^c[n_^ ^_f_ncih i` 

[mmi]c[n_^ a_h_m (1). Tb_l_ [l_ 146 VIP a_h_m ]f[mmc`c_^ 

oh^_l 4 `[gcfc_m, 40 Csn a_h_m ]f[mmc`c_^ ch 3 `[gcfc_m (Csn 1, 

Csn 2, [h^ Csn 3), [h^ gil_ nb[h 800 ]ls a_h_m `ioh^ [h^ 

][n_ailct_^ chni 75 `[gcfc_m (Cls1 ni Cls 75). (Vcj 1 ni Vcj4). 

Tb_ ClsI nirchm [l_ jicmihiom ni \onn_l`fc_m [h^ ginbm, nb_ 

ClsII a_h_m [l_ jicmihiom ni `fc_m [h^ gimkocni_m, nb_ 

ClsIII a_h_m [l_ jicmihiom ni \__nf_m [h^ q__pcfm, nb_ 

ClsIV a_h_m [l_ jicmihiom ni Dcjn_l[hm, [h^ nb_ ClsV cm 

h_g[ni^_-[]ncp_ nirchm. Folnb_l l_m_[l]b g[s oh]ip_l 

g[hs inb_l a_h_m.  

 

Cih]fuscihs 

Pf[hnm nb[n b[p_ oh^_laih_ a_h_nc] gi^c`c][ncih [l_ 

_mm_hnc[f ni nb_ [^p[h]_g_hn i` [alc]ofnol_.  P_mnm jim_ 

nb_ \caa_mn ^[ha_l ni [alc]ofnol_, \on nb_s ][h \_ 

g[h[a_^ qcnb nb_ b_fj i` nl[hma_hc] jf[hnm. M[hs 

_]ifiac][f jli\f_gm fche_^ ni ]ihp_hncih[f j_mnc]c^_m ][h 

\_ [pic^_^ \s omcha nl[hma_hc] jf[hnm, mo]b [m nb_ 

^_p_fijg_hn i` l_mcmn[h]_, nirc]cns ni ila[hcmgm inb_l 

nb[h chn_h^_^ n[la_nm, [h^ []]ogof[ncih i` b[t[l^iom 

q[mn_ ch nb_ _hpclihg_hn. Tb_s [l_ l_a[l^_^ [m 

_]ifiac][ffs b_fj`of j_mnc]c^_m [m nb_s _r]fomcp_fs ^cmlojn 

nb_ n[la_n jlin_chm [h^ [l_ ch]l_^c\fs m_f_]ncp_ \s h[nol_, 

f_[pcha oh[ff_]n_^ \s nb_ jbsmcifiac][ffs cgjiln[hn micf 

\[]n_lc[ [h^ inb_l \[]n_lc[f `fil[. 

 

A]ehiwf_^a_g_hts 

Tb_ [onbilm qiof^ fce_ ni om_ nb_ ijjilnohcns ni _rjl_mm 

nb_cl al[ncno^_ ni nb_ ohcp_lmcns `il [ff i` cnm mojjiln, qbc]b 

ch]fo^_m aoc^[h]_, ]lcnc][f [mm_mmg_hnm, miftq[l_ niifm, 

[h^, gimn cgjiln[hnfs, b_fj`of moaa_mncihm qb_h_p_l nb_s 

q_l_ [me_^ `il. 
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