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Comparative bioassay of native isolates of Bacillus thuringiensis and B. thuringiensis

subsp. kurstaki on Indian meal moth (Plodia interpunctella Habner)

Oy sy
AL Sl 5 ST Sl e o
(YYAN )ﬁ;{—i :u:“_,':"-l-_f GJU AYA e :C—J-LUJ @)U)

R
LMIC_Q olle S bl 150 5 b IR 51 S €500 VI e K Jsb s
1_55_:] 3yl 24, < Bacillus thuringiensisaa_% 4l 04 .(\YV0 —\YV1) .Ju_;;
JREEY (-)‘\' Al esls el B thuringiensis 4> S lais P Jas A gilulus
A g e ds Eb ) sl B thuringiensis aew 5 oS de C_ﬂy 3 Lbji;;_- Bl Lic.ﬁ 4SSl
G0 o ) s % (S S b by Sos ap i g3 LS i
sla o 5 a0 @L., AAS aslie Plodia interpunctella SR i p g w5 )Y
LY a0 Gt lisolen Joilt payr saalir & ol O 31 S asil, gl

Sillia Bacillus thuringiensis . g A S e D 3 16 S glaol

PRV
5005 S e s )b)}.__...d e ‘n; S5k S Bacillus thuringiensis Br. 1t

S,k I8 e 3 sl S 53 el ST L Ol s AL o Sl slasU gl



o ey il s S Lo 3l B, thuringiensis jas 25 XS oo (Crystal) oo
om0 Aily b e Wl S 5l W (gl 5035 JK2 (559 Bk 45 a5k
(Heimpel and Angus, 1958) > s B. thuringiensis & |, Sl o= (53, (2l 5 oles

53 b ge K58 gm SSe i 03,0l 3 G Ol ge a0y el B thuringiensis g S
Byt VAN Jw s b odsl sl S oy 7 kae S glam SSe i DS 5 e
L Sotto bacillus 1,01 5 i ley s 7 p S 3L silse Sl sl (5 S (Ishawata, 1901)
35S 53 Thuringia 4L ;3 (Berliner, 1911) 2 5 da 45 o2lg <-U Sudden collapse bacillus
Lol Y8Ve Jlw s s I (Anagasta kuehniella) r_x.‘.f 50 Wl 5y lie 5 SL ol
oMbl (O sdiow (3lalir U (Mattes, 1927) oo LS o (108 ¢U B, thuringiensis
Els gl LS}i}Q_;SL?mAS.UM@}:AQ@;ﬂU.;}.JQLﬁQ‘I 5y 33 by 8 ke
S0l e 1807 Sl 3 Ol e Gl g ol S5 (550 (il L]
54 sdd s g B. thuringiensis 5l 9 \Y g5 VAVY JLL G dos £ Ji)\_;f (Angus, 1956)
el 15 VAAY 5 S Jlw 5l Ll dsn g 55e 018 51 (555 Ll aen &S
Jl)s s S plals Ol s pdb csen 5 OV 53 glaasad, 6}‘) # 3 B. thuringiensis
3 okl oy OaLS 5].- 3 CLM S 5l B thuringiensis ol do Sl 1 i sl
el LasSs (g5, 48 Slallas Ailads bt OF (gl aayls W4 5l o g M g
PR agT g 1 el ks LS 51 650 3 sldas 3l B. thuringiensis 45 Jas g OLE s g
3l l_ﬁ_,ai 35 el 0di 1A B thuringiensis (g ;SU WS- 5l (63 9dms sl Sl e 508
LT 31 gl oLy 5 G 33 WS 55, B. thuringiensis & 4 gl S oS aglds £FVF
B. thuringiensis 4l Ao, +/0 lais e RS ey jask L5 B thuringiensis
sl N0 s aze SN Ky sl slasS i (Delucea et al, 1981) Alsy
] w;’)\_iq =i glas= CL‘J D3 AS AD asis g .L_;_S |i> B. thuringiensis
cllon $hs5tS sl it 2N elackla s O a3 o s 815 5 A

{(Anwar Hossein e al,, 1997) <ol Loz j3 ol

%3



ol )5 u_l{.:- a5 B thuringiensis 5 S il B 5 Sl w)

..\Jl{JA;\lﬂ!LgLASLi_):J)S.l»d):SL:u:SIﬁJﬂjﬁélﬂdlum)uﬁeubﬁ

IR SIS
R P |

2 S i YO el slaas Sl g 4 01 sliile S Ol K bl )
e dalasl J.;Jt;ﬂftu_-(‘_;ﬂo;;?l_.ﬂ‘- Gas B S o 5 p S Y0 e oy plis
ke Vo 55 SLs €sad 5l S SG (Ohba and Aizawa. 1985) 15150 5 Lagl 5, il
358 Sl s W7 (las 3 dids Vo ke 4 g el 3 Glas Sl w0 Lol e il
198 ST 655 ks Sy ozl gl Sy 3l enbid b olSST (s 05l il
oot ksl Sle am 5T gls s S e LS e3ls C2S (Nutrient agar)
| PR RTINS R P Jeoe ol S as a6l ki 8 15, 5L SSH s
I oy (el el L J.’{.‘ Slasy 5 dadw) Ls 52 B thuringiensis S aps oS ola IS
s Vet S0k o8 oSy Ko b sl S5 5 Wl sy e oY g
WS LA e
T L) T

4 S E4, A5 alus 33) B, thuringiensis o agla aw b;iL‘j—' ;__‘.! r\p'-h;l d“;:‘
sanials gl by o 5 (03 5 lar oS slag e 5 ST Slidios 4 g b s
iz glacbals izl s 5 eslinad (Dipel 5o J game 31) Sk sS azjly 535
(Y#)"CFUMI 5 12\« " CFUMI) 5 281> 5 3l oy o LS Juol i L (51,
(g sma) pela 2.3 \_é;ié}: 33 r\.,LSJ_.ij_}_'q i e oS o5 el Ad A o ]
S b Bl e L b ma s s e O sa (NA) Gl ST gl
S Gl Sl 5 (14650 50 Ve 38 Sl e T gl s 5 s el
S O il g Sy ey bl Shaie O 5 1 05l S g 4 g sla IS

S osled g dsle 0y 545 Blod 516 s Ll & peeibow goo a0 (6,5 aT g 03,51 55



{Baron and Finegold, 1990) » 5% (McFarland Nephelometer Standard) 4,6 S sl
L .as eolazd Plate-Count 25, 3l 333 O el g 53 00 ) gpl 3lad 585 ns (6l
e ol i TG 0T 038 G35 5 adyl gmamen 5o ke Slas nils s o
L cidoiu oo ble Ctn coliy w5 glir o gl g cpds bl Sy 50 Lac lale
DL San 5 Ol oy 3 Lo g, s Gy 53 i ol en LS ol s
sde Vo o hale a6l &S S o s 8 esliial a5 saS L (Johnson er al. 1990)
Yo 4__.|J..>_-J.AJ3MLL&J_)Q,.EJ.L;.Q‘.ALSLI:;_.,.;JJLﬂiy;ﬁe:biw&r@g_ﬁ'
Doy b g Gl bl e s lgn S aas 08 Jled Sl Gl IS 00 5 s
A S s B e (A Gl s T Bl ease 2l (S S
g ddosls jl 30 8 Lo Ve UA G55 2o e ¥ oo & slal & (Golden 03,)
Son A S oSk Glachle 1 SU Ll e 3 A5 S 93 SR 4 oy S
YE Gl da A ool ad ol lads \___»T G dals gl pasesls I3 s s 5o
e o e Y 3 G s B D S e Sl e S sl
blod a5l r_‘.{_, Sals Las,Y) L2 S wlsl (Plodia interpunctella Habner) gais o 5
e i |y a3 55 Lag)Y 5 5l S ok sl 5 (Ka g SLSS Tl 3 (gl
A Jame (Ao pn W B 0r o) ol S Slear s YW E Y (gle) 5L S

JolS Sl i e b U 5, sler 23 8 el 5L LSS 50 s ol
il o sl oS plas Y s S e gy e 5 S e Ulsee 5 s S
S Ol 23 S 18 OLE Lt 53 aney i (51 0ae (A3 3 03,95 |, B. thuringiensis
ol a3 b)Y e 5 S e ds s Do ol 5l e 2S5k 5, YO U
bajlad oo 8 S o doo 3 e ctalone s godd oS o & L o5 plas Y s
W38 8 Lot g see 3y 5 el Dol Uy b 3l eolind L

e e s

o]
et e Yo 4SS as Sl S aslaar Yoo U8 St g 0)

4 ses YO 3l (A5 B thuringiensis rU._g(:::.a = B s p b oo g B thuringiensis




Clas SO b Ll Ol 3l s az Mol B. thuringiensis an wlast v Sl S
pas; el YE Gl o 5 SU ol (Y0 VL<,.;) "Ab el el B thuringiensis
Oy 5, SL LD gdes 5 25 OF (gla ) gl N Agar CoiS Jaes 53 31,5 Sl Y Ll 3
S (A ek s bag SL 5l & o Johe s o sl Celu EA 5l a0l Lol
e g das 658U s o 5 5 13 Blod 5l e g 0y S Y=1/0 O 63l
b |5 o1y 05t s S 5 el 50l 5 lagg U 1 a8 sl p s Sy 2
333l CES Jaie 530S 313 (GG S g gened BlkaS pole Sas 08 A S s & a8

WS e 3 5 KD el LD e SU kel o2ia 5, U s e 4 5 3L

3 e S L s et K S ol ey L8 A sdin i B 5 5 il S

Jo S S e ) SO Ol po dms o OLES ol aS C iy s gy

o=

Ll € Bac AT 0y :
oLl S Bacillus thuringiensis 4la> S O\ 155

Fig. 1. Colony of Bacillus thuringiensis isolate from Kermanshah (Original figers).
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Fig. 2. Crystal, Spore and Vegetative cells of Bacillus thuringiensis isolate from Kermanshah
(Original figers-1000x).
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Fig. 3- The Probit of mortality of native isolates of B. thuringiensis and var. kurstaki on third
instar larva of Plodia interpunctelia.
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