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Table 1. The LC50 values and 95% confidence inteadaulated for biopesticid&acillus thuringiensis
on T'and 29 instar larvae oEnnomus quercinaria three days (72 hrs) after treatment

95% CiI
Larval instar N Slope+SE (L C?no)
PP upper lower
L1 54C 4.59+0.1: 2.1¢ 3.00: 1.17¢
L, 54C 5.47+0.1( 0.€ 1.34¢ 0.02

"N= number of larv



WS als I S s Bacillus thuringiensis 56 ., p «l)Sas 5 Cugs by af

bam g b men A 5 13 5LT 055 K s 5 axil
SIS RCER I PPS PRC SR W AA PR
355 Oljae oo SVL 4 VY gy s gazils 20580 Wy les
Mﬁ@&&o,?duwﬁx@ﬁ‘wu@,
RPN P TS OV (ETE YT R RC. g

®Inl Calsms glacbile 36 boly 4 @l
Sl 80 & das e Ol ST £33 o oY sl
2o Sl da 5958 97 Y 0 G5 4 e 2
A3 gy e 53 LT Blod 5l a )Y e 5 &5 e 0l
P=+/+ V& do=F/AY df=0 P=+/2112) Col ol l5 sne
awlio s (Fa=F/Y df=d p=2/o¥-7 de=F/rY df=0
dn a8 57 F Ol Ll slackle b Sk
Csboom Sl day 59,V a8 das o OLES (Y Jgd) colaaw )
¥oslable 5 cu 4 6aY e s S e doys YL
0 cble js oY Sl Ol p S tles ¥ o
Ll a5 (g)ls sme Ol oS Sl oaT s tlesics:
Yoo ) o/ glackle 5 gs,Y Sl Ol Lol
7 oY Ol s ys s YL e Ll a3 ("o‘i.o'l.
@J@r‘@&“j?g%_jé))sjvg.«..ﬂj|~\&3jj)*}
Cob 3l amilt KaK byl gme O] &S o]
& il 5l ey 555 S55Y S do s o 2SS0
S ods Jool pla o T Y D /b Slackle p5 s
S b S 5 a8 bl e 5 K
ol 3l dn 5958 )Y Ol Ay o S Lasll
oal s welae Y e/ shable sy a
e R S T N PYY SUVTRLY

®Inl Calsms g bile 36 by 4 @l
silam 3l dns 555\ Y E quercinariar,; R NI
@ Y Ol Ol Calides slaclale 30 oS 515 Ol
ol Ji:: Sobe 4 Sl ol Hlb sas oLl Ll
P=2/0A0) dzil K uSs b (gyls sme O Labale

@Y Sl do s o YL Ol ol s (F=Y/00 df=0

B. Woe Gl glcdals sl b5y
E. P92 9 J9! v WYY (59, thuringiensis
SEL LT Wyl 8 quercinaria
(etloom 31 dn VY 588 slass, 5o Sl 4 e s L
Loy Ve oY Ol ilesT 550 Sl g5 5 JSlus
sems oL opl 53 LCos0 arulows OGN I (i ol
4 S alie ppw 55y )y LCs0 alone gmls IS
&S 55 el da Cela VY Olej oo (gl ke s
LCs0 amwboes 31Kl 457 T 1 ol ol 45151 Y Jgd> s
Sl ble Sb anlis ¢ln cplpl s Ok ple ol
ol g5,Y Sl dsys slesls I carllas 3 4e
630 Bl Calss Gl ble 56 uibols 4 20 mls
Sl S o g5 4w 3T ol e lagsY e 5 S
55 0 0l Bl Calises glacbile 148 sl ol
o ki i3 e o y3 G mhaw 53 (LT Ll 51 Y e
twlie mls & a5 L.(F=\VPY df=0 p=2/eer ) cod
AV el o o303 OLE Y g 5 o b jleg SOl
W) ilawll day a5 ¥ Loy s s S e doys
S35 oS el 0ol & Pl 05 F slackle 55 (1o
oble sl 55 odel s & e 5 &5 0 doys b (,LT
4 by e 5 ety S pmen el bl
AT sl o3 B nbpl g0V 5 /0 glackle
Ndn 55 W 5 4P g e bl S6 bl
2 T o lagme OBl 5y akiasOlES G5 (ilan
Fro=Y0/¥8 df=d P=r/v)) 5s doys & gl
s 4 69, S Ao s @ a5 L (Fe=v/89d0=Y /14
Sl 3 dm a5 VY 54 F gl e Y sl el
03 (Aeyn Vo) oY Slalh Ao s o YL oY o)
4 5olo e OMesl oSS fol pl g 0 0 5 F slac il
oS s Db sl Ko L gLl b
22 oia B Ok aw a y Y DUl Ol
Sol3gme SV S A ol pl g 0 ) 50 /0 slac bl



4

WAV Jlo o o jlad A Al ( ALE ST Slidios

355 % oY Sl ds s Sg)ba il al Bl
dew y Loy Voo er&&:")" ‘_;L&w BL u.&\.:»..n

Y Jods)

QTJN}C‘&&\CJ“LY LSLAC,.M..G)A(M):\")
Ly oorp (Y dsdr) Lo Jool gl g g +/0 Chle s
Uu-uj:: r)) wﬂ\( S 5))Y ol Loy Q‘M

Lod Hls Ennomusquercinaria(.,;, Jsl o s g,Y (lilial ot ) o 58 o ds s 5 Kbe - sl

AR bT Ll s 55 5l 51w Sosline sla s, o3 Bacillus thuringiensis Cabises sl ble

Table 2. The mean mortality percentage (+SE).adrid L. of Ennomus quercinaria treated with the
different concentrations &acillus thuringiensis at the different days after treatment in the latmsa
conditions

Mean mortality percentage (xS

Larval stage Dose (ppm) Days after treatme
3 6 9 12

0.t 17.07+6.01 34.51+5.53 40.24+4.56 46.91+5.11

1 25.02+9.02 46.0046.49b 49.99+6.45 55.56+5.66

L 2 42.061£5.74b  62.08+7.01b 74.39+7.32 81.48+4.28
! 3 61.37+6.91 72.42+6.89a  89.02+2.11a  92.59+2.13a
4 97.73+2.27 100.00+0.00  100.00+0.00  100.00+0.00
5 97.73+1.14 100.00+0.00 100.00+0.00  100.00+0.00

0.t 60.77+4.13 65.32+6.67 72.22+5.35 87.33+4.45
1 69.63+2.19a  71.99+2.31b  81.94+3.67b  94.37+2.82a
L 2 72.04+4.60 80.66+5.72b  86.11+4.73ak  100.00+0.00
2 3 86.08+3.35 92.00+2.31a 98.61+1.39 100.0040.00
4 84.81+4.38 100.00+0.00  100.00+0.00  100.00+0.00
5 73.18+3.32 87.99+4.33 900.28+2.78a  92.96+3.72a

*Means within column followed by the same letter for edatval stage not found significant (p>0.
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Table 3. The mean mortality percentage (+SE).asflEnnomus quercinaria treated with the different
concentrations dBacillus thuringiensis on 2-year-old plants d?arrotia persica at the different days after
treatment in the laboratory conditions

Mean mortality (%) after treatment (d” (+SE)

Treatment N 3 6 9 12

1 ppn 3 16.67+1.92 32.22+4.78a 41.11+4.84a 50.00+5.77a
2 ppn 3 21.11+2.11 37.77+4.02 51.11+3.94 66.67+5.09
3 ppmr 3 11.11+1.64 18.89+2.22b 27.77+2.68 32.22+2.94b
contro 3 0.00+0.00I 4.44+0.94 8.89+1.24 22.22+2.88

*N= number of sampling

** Means within column followed by the same letteat found significant (P>0.05)
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Figure. 1. The average percent mortality causeitidygoncentration ddacillusthuringiensis (2 ppm)
and water (control) on"2instar larvae oEnnomus quercinaria in forest area (the sign (*) indicate
significantly difference between treatments)
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Abstract

In order to controEnnomus quercinaria, toxicity of different concentrations @&acillus thuringiensis
on was studied against the larvae of this pesstinate LC50 levels of this biopesticide in thiadst.
Laboratory evaluations by dipping method indicateate sensitivity of second instar larvae than e f
ones, so that L& values of 2.14 and 0.6 ppm were calculated forfits¢ and second instar larvae,
respectively. Then, three calculated concentrat{@n®, 3 ppm) oB. thuringiensis were sprayed on 2-
year-oldParratia seedlings using a back mounted sprayer, followerekeasing 30 second instar larvae
on the seedlings. Results of LSD test showed sigmif differences in the mortality of second instar
larvae between the control (water) and each ofthiheeB. thuringiensis concentrations (p<0.01). The
highest mortality rate (62%) caused by a conceantraif 2 ppm. In the field condition8. thuringiensis
caused 35% mortality versus a mortality rate of2i8 the control. The results of this study canabe

important step in introducing a low-risk and hegltompound for pest control in the forest ecosystem
and its beneficial insects.
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