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Primers Sequences Product size
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cryl(d) 5-CATGATTCATGCGGCAGATAAAC-3 2717

cryl(r) 5-TTGTGACACTTCTGCTTCCCATT-3
cry2(d) 5-GTTATTCTTAATGCAGATGAATGGG-3 498
cry2(r) 5-CGGATAAAATAATCTGGGAAATAGT-3
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cry3(r) 5-CATCTGTTGTTTCTGGAGGCAAT-3
cry4(d) 5-GCATATGATGTAGCGAAACAAGCC-3 3762-
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cry4(r) 5-GCGTGACATACCCATTTCCAGGTCC-3

S5b (S ilwoskeT -V
6 S KD-2 56R 20 a4 lu>

S5 e J xS Slidss isw B thuringiensis
LY Jods) i VA|J_9)}.:.§G<.~ﬁal:fQLS.:E>J (S b 90
(tryptone 1%, yeast LB CiS laose js Laaslus

3138 o 8 slms Ol gty e 5 5 e ¢ i
Simar o 5 5 o gl S oS o S LT L
o phm Caamazr dao )3 0 45 Sl Bt 1 bl a6 i
G ol 53 Al o OTLCs0 (ol (Fokows M3S (e )
I8 (5n 3 (Sl aos 51 48 BE syl i (6 8 sl
(Marzban, 2001; Marzban & Salehi, 2006) JClodi
5 0p GI3S O pames pge 3T (go i 53 (555
@Lold e L (5 5 p Sl b 4l
52535 70 S PCR Slaslinal b 5550 slasliz 58350
Gl 55U s gy o) Sl 3 &7 e gl

AR

by 59y 9 3lg0
Ol g 395 -

gl a5 oS s (o 0nl 2
A iz o8ale3T & 5 555Tper 088 (K par £
&3l D s ()l er Lleas o i il b)Y
s I g9, OxFem) LislasT slad sl 0o
3l = (Teakle & Jensen, 1991) L& esls 5y9
Yo slaaas 53 5 alb aals (S i 565, Ol
s Saud sl gzl g b s (109 +100) b
503 o LB 8 15 e SLa YO 5 WY g isl 5
ok okile g gy 3l AT gabiwsay o b o)l 0
B oV s 5 OT (ol (65 il szl oS 55
S5 BBl s cal g, J=1 ¢w&)3ﬁ.4.ia:\:
5233 PO i Csb ) o g (ga2 53 YV Gles b
S s el el VA Sl 4 oldyy goyss
V‘K ¢l 31 P. xylostella ceeledl Sy (o s sad gl
s ST g (U ) &5 50 65 5 edpdd
s o ) ST S s Jame oL T
sl i S Sy i S b eSS
(o (G4 )3 YO (gLes 3, ma sl #exFox¥e
\ZA cé)u:é)ﬁgga)}:)u):‘?édr_“}@jb)
oS 5l eslinal U bag,Y (gadasdd aslizal Col
el A 3 V0 s ST s 51 laily 5 5 oIS



S PG alia Ko (Joge S g 9 5 lowr Cy8 (o 1)y e g (g WS v

plosil ot 2alS sl VL Clale b slajles 45 655
B0 LSS aw s il T AP0l a ol s
o555 sl Y &S SRl T Ay a 55 s odys &Sl
DL o3I 5 &5 ki 51 5 s 0k G Olajen &
slde s, yrﬁ L. ¢ (Evans & Shapiro, 1981) L5
(Hughes Wi o515 51 3 ilasT gladd g Jols odds jlas
03T (glde 1 as ¥ oS el FA 51 et al., 1984)

Sl alie laiT glaadd & ks S 0% 6 S &

Ll JUasi Bt 1 el c)rjl - ld_¢

coin B Lag,Y e 55 0 05 (Kumar et al., 2008)
JEPIPIC. SIS PPN GG A | g3V 545
25 0 g St 4 )Y RS T|g pde 5 ol clag )Y
G101 ool b & Tis 2w s 3 ~T—£
bl Sy S0 o 89y b
0> saslas i L (Sadly O b aw clls s ol
q,gjd\ﬂafafﬁ)a,uébwﬁéj)!)ﬂéu
o bld gy $r55 Gaml L Flosm Ok s b
ESss 5331 1SS a3 5SS aw Ll a ol s
SnsSss  sli e  J IS 035
pde 3 Oliebsl ) shinn (s ST 4 0 2T 1 5 S
Q_ijlfm.ad}_l»):‘\_ﬁ.:ézh QJ_AA_gLAQTL;.UJT
j_b.lﬁg.)'l—l_fq_;fuw}osb)\j_;u):&ﬁw
\e ofjei_.ﬁswj_as”..u.\_.:w&_j_w\
it bl S e sy se Shle I 2y S
Saals gl p s § T oS 8 mbaw ol b
s A o3litwl Az ys o/ F Tween 80 5 T J glowe
St 0T o B o3l 13 s il Jaes 53 15 S,
S 26K 53 o el iy Sthns OB a5 55
Liis ol 1 8 Glodels Cnd 43 g osls )5 el Hles
b 0953 i 3l 1F b e gy 5 o sb
J\J_Srjawjj)(:.\.c Vo :\M&J;ﬁid‘,ﬁrﬁddyjai
o b e DLWl b o )3 (s e 5 0300
G333 8 03 23 F U 5 1SS sesled (o bile
@iz WY slas L 5lan,] 5o O b (amniens

Q@M}Jdﬁ)}b}”)é?&@@*)}ww

YA glws ysextract 0.5%, NaCl 1%, pH 7-7.2)
AT L ST FEPEE SUNUYEpNEN Bt e
Sotalin U b gai 55 35T Jlis S— 5 geusl 5505 ik
béu:)sd%&\:wcﬁﬁt&ﬂ)&
(Marzban et al., 2009) L& s 1385 o goubon (G 5
Tween80 5 ,bis OT J=1s 1) Ladlis S 5 55l
550 O gl o oy gt (A y3 210 F 0 50a)
el 5 L Sy Pl slacble 03,97 43
Gl g L e ctmlone 5 S e Sl i (595 45
L s glac il ST Coble 03,558, b IS
T NE SR SRR TRNT U VRSN Y P

Ao ol Caliee CLle s

Bt cbaa s Slasein -YJ s
Table 2- Profile of Bt isolates.
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Table 3- Bioassay bacteria isolates on the second larvae of Cotton Bollworm and Diamondback moth.

Pest Isolate LCs Confidence Interval Slope  Intercept x2 df  Pr>chisq
Spore ml™! (%95)
Low. limit  Up. limit
20 3.4x10° 7.2x10%-13x10? 0.31 -1.11 0.63 5 09863
Diamond back moth Dipel 8.8x10* 1.9x10*42x10* 0.31 -1.51 0.19 5  0.9992
KD-2 6.1x10* 2.6x10*14x10* 0.57 -2.71 0.77 5 09785
6R 2.9x10° 1.5x10%-5.2x10° 0.79 -5.10 0.43 5 0.9944
20 8.8x107 5.5x107-14x10’ 0.77 -6.16 2.53 5 0.9892
Cotton Bollworm Dipel 6.9x107 4.5x107-11x10’ 0.96 -2.56 1.43 5 09792
KD-2 1.21x10’ 7.6x10°-18x10° 1.18 -3.37 2.84 5 0.9985
6R 1.31x10’ 8.7x10°%-18x10° 1.22 373 1.28 5 09763
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Fig. 1- Confidence intervals overlap of isolates LCs, on second larvae A. Diamondback moth and B. Cotton

Bollworm .
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Abstract

Bacillus thuringiensis bacteria because of many advantages such as specific effect on pest insects larvae, no
adverse effects on the environment and non-target organisms and also easy combination with other methods of
pest control, has an important role in pest management programs. The first step as a basis for doing research on
this bacteria is to study virulence of different isolates and strains of the pathogen in the control of the target pest.
In this research, the virulence of three native isolates and a commercial product (Dipel®) was evaluated on the
larvae of cotton bollworm, Helicoverpa armigera and diamondback moth, Plutella xylostella at 27°C, a relative
humidity of 65% and 16L:8D photoperiod. Based on the calculated results, 50% lethal concentration (LCsy) of
three native isolates of KD2, 20, 6R and commercial product of Dipel on the 2™ Jarval instars of H. armigera
were obtained as 1.21x107, 8.8x10°, 1.39x10” and 6.91x10’ spore ml’, respectively and KD2 isolate was the
best strain among others. Results of 50% lethal concentration (LCsy) bioassay of three native isolates and
commercial sample of Dipel on the 2" larval instars of P. xylostella were calculated as 6.1x10°%, 3.4x10°, 2.
9x10° and 8.8x10* spore ml™, respectively and isolate of 20 was the best strain among others. The molecular
analysis of the isolates revealed that isolates cry genes are not identical.

Key words: Bacillus thuringiensis, Helicoverpa armigera, Plutella xylostella, virulence, molecular characteristic.




