Sz anngi g Loy alme
(1395) 145-154 amiv 2 o Lo 2 al>

s, (59, Bacillus thuringiensis var. kurstaki s z=SU o156,k (’"’ 5wl o Jbs Ji) ,..,L,

(Nyssia graecarius Staudinger (Lep.:Geometridae)) KieeSob; ol s i35S £33

Toda )l ¢l

S O PV PP N PP S| A G L] P ST K SR S NGO

95/06/10 : iy et 95/03/10 sl s s

xr
3,08 G SBT L ogsle 53 SSslse bele S 0l sew Bacillus thuringiensis (B.) s =sU
Sl 53 15 O sl 5 8l B Ady o andl s B 5 s belse ST s ees S M es
S0 SASL Gl @l olen plos s el 5 b Jlog Bl L8 el pl s es e SalS
53 0L sl s (Nyssia graecarius Staudinger) SimSobs ol s =S o33 e slasY
5l Js L LMt 5 ol S O sedbn s Jles S sk pls (S5 S L3 ) s ase Ol
S S 313 L el (23S 13 e 3sm 55, 91l SlS GaS b b LB s axalis
s Ao L5 b e 5 T S e 53 b s OASL 3 e S alisole
A aalis b oSt bybse boalie 53 Jld U L 6,50 b g il 8l 6, Kain
LSt bslse (Jld Jos b 6,80 bslsee (681 lajslad aSg5ba ols 0L g iy Bl
5w aele 8B L5l 53 s e 03 88 515 5559 5T G ) ey el e 5wl
e 313 Olas s s s (10 40 53/3 30) 5 (10 53/3 6313 53/3) «(6/6 63/3 70 76/6)
Ol e Jld Il aile Blim ulse 516 ,SU onl b s 5 oles il 3l sl oS sls 0l ol

CJ;U.@_'

Nyssia graecarius .lis (Js Jie ;3 Bacillus thuringiensis s :SU 1S slaeslg

Email: Shahramaramideh@gmail.com 1 s 0y 5

145



2 o,lets 2 al> (S drwgi g agh alme

Sk 0 i Jams Jolss 5l =z (al., 1994
Sl sl 5 dbs S 55 b Lol a s
S 55 5035 oS Lazee 53, O ol 5550 ol
s o Gl Dlda b o 1 o SL LI
Dunkle and <Arthurs et al., 2006 <Dent, 1993)
il 039 Ll s 4 a5 5 .(Shasha, 1988
SASL 2 s 5o age sl bl SO il 6
Ignoffo and Garcia, <gnoffo et al., 1977) S
il 5 axl (Salamouny et al., 2009 1978
Lo gl (Sloedis o) 95 Jsb O ol 58 s ) 5
Ws w85, Caew  oalS (Dent,  1993)
oL Jus ¢ 5 (Talkhanetal., 2013) S 55 5l
Griego and ) L . 8L oy, sladshe
sl sa 555 5,5 584 ol slu (Spence, 1987
Lo S glas e 3 g SL Bl
SASL Gl (SSepim llad s 5 SRlE o e
wsiS cldle s .(Bull et al., 1976) 5,5
S SL Ble Ol poa (2 5van 5 b o3le (i
Ol eslanal 5550 Ay sl 3 5, Wl s Bl
Aol il SSloy,l LS 5 T e Sl Ll S
A S 2 (Sl DY Al (S
3 rASs Jups 5 S Aol DS o oS s
Frode Moo ol 5l ey Ll o 5 S5
S0k sl Sl o See DS 5 a2 Al B
oLs 5 (Krensal, 1983) S o lhasl=s 0T L
P33 JB s dsbles SLS 5 Olgea &S 505
e e (O S1 s, el Wlendls
Krensal, 1983) s S5 503 5 o = pessl,
slge o » 05530 .(Dent, 1993 Bull et al., 1976
I-dss b Bl 4 ot 5 bl
S ot 635 655G b olss (NUFILMALY)
«(Moradeshaghi and Pourmirza, 1974) .S .

146

PRV
;I Nyssia graecarius Staudinger | ;=S , <l
Ols e BT 51 S Geometridae el 5l
Ol LS 3l 4 dis L o ol e 5 S8 0L
Safaralizadeh and ) Wi 0 Los ol Cxse
05U S s is, 4 sl ol L. (Karimpour, 2007
S eslimal pge e e sy Sl SG sl e el
W 53 i Al e pseme el pliasd pyes
05 Oley b8l al J a8 szl s o3 S Jes
Oll St 5 Sy o (555 (5 200 1 gla
L (Trisyono and Whalon, 1997) 5,138 » b=
by S g 5 55l 5 S5 (el ye 4y 4 5
JLOLS 5 25 a5 ST o3k Sy e &
ot Sl e tss 5l eslinal glesd o e
a5 a8 18 e e 5l s S s el
A Ll il e sl Sl 5l S Ol se
.(Wiedenmann, 2000) <l a5 S 51 5 aST 5,50
T Ot Globen Julse Sl eslanal iyl 5
sk

RAS s Sl ke a1y S

31« Bacillus thuringiensis 05
ol DB e 0352 0 3 Sl S A e2le
.(Vachon et al., 2012; Tanada and Kaya, 1993)
i S w5 2ol DL S
3 bl Caolt 5 sl OLIASIIL )
g_j’.‘.“"‘sj:})j""*’\ J:_'SULLL,J)\ )) QT JQS&J;LJ-
Sl 035y 2 peln 5 4dsd ) ey AUS s
La})\f 639 ;;.'.L:'L; .ja.:}ua DL LaJL:.MJS ‘J»Lw:-
S, b s T s S5 5 eldg S
a)j)rﬁlﬁ\dudjlﬂ d\ﬁﬁa.w&@%go.)j)

McGuireet)Ma.usGJ_éngsw Slew LagyY



e Ol 153 pgs o slg,Y (s, Bacillus thuringiensis var. kurstaki s ;iSL o5 lew plgs o atwlis o Jbé Ji&j 50

Lo ke DG 0/2 i3 las o Js sy opl o
— SEs oS5 ol Charcocaps s ol
slsls & (Gigantic Carbon Co., Ltd, India) .
Slae 5 lep ediSadal oomen 5 Sl Cools
5 e3lial (el slars

= e olS Lie 51 gy ol 3 eslial 3 4o 4zl
S s 4 am )l Oliw gt JL Sl 5 o35 ses
(258 1A el 5 5m 03 8 52y

(s S

S (SAES s

1S Gk 34 8L aSe i caals s
mabsd gy el O g3l (il e S5
S i Pl b S 5 LS 005 s
Gy 285 ell SiamiS0l; Ol S
Sledis sla a3l 65U LCso awloes 5 b3
el 5l ol pon a5 8L S e oy b Lels
SIS M 5 eseS sl ble s ke
e -3 S a3 o 55V (535, (4,3 20-80)
A ale an & i a S clle
T A ) b 4o g g e glaclale
4 el s badsle ClpSy iy s
- e Sl bl 8 20- 05 5l as s 1 s
=031 51 e ol esliiad ol St 5SS
o i S b3 oy 3 S s sl
oo o o3linel 2005 55 ol e w0 Jhaie O 5l sl
033 e Lo syY 302 10 e S o 5 OF s
ma kS 5 e gaeels b el S )
Gor bl s By b 055 sl ol it
el 48 524 5 o LY Sl as s
sl b a0 005 bes e glagy¥ s Sl

147

el s LSS 3 e sl 0 LT
o 55 (ST g i 4 SeS e &S
S0 A o 53 (Bpae Jole oy 1 i B
(il b anl blie 53 1y O S AS e sll OlalS
OG5 Jols sl il Jalge ple 5 lpn Si
> .(Dunkle and Shasha, 1989) .S s <lasloes
o Jad I 5 a4 5 Oy pn Sla o)
Sao ol el I JalS s e 5 LB Bl
OLES o e 3T 28 5 (glaenn pda L s s
Ignoffo et al., <dgnoffo et al., 1991) ol osls
(1997
B s s ity ol ol (il poes 3
e plos oo anlld 5 de Js bl
o slas,Y s, Bacillus thuringiensis B. s :sL
Nyssia) SemS0L; okt s

NS e

L3 oLl (graecarius

L b, 53l

b3l 3550 0

Ol 1S 055 e SN Sl s ] 52
Slapss i sslizul (N. graecarius) a8l
S dphie wBlIS GlaS 5 s S w oS S
5 Jasl eSOl Ol S sy 5 ol
Seap Hbadke s bl asl asn
A plnil 1302 UL ole 5 3 an gl ol

St

O sSL ol s Sl ol el Gl
Ll — eisn oS,3 cal. WP%16
s 1600 1U/mg L (Biochem Products, France)
Bacillus  jipw 5 i S3dsm SSeri S
.ol thuringiensis var. kurstaki

Jus Jie



2 o,lets 2 al> (S drwgi g agh alme

sl s bl bl el S3a ISP RRER:
2 Sk 05 s gl e lld s g
4845 o cush, 5 eseede 4 s 3244 gles
SEPES

Losls Judows 5 4 o

sbas¥ sy 8L LCso ynlie sl sl
LY s S 0 5l ol slaosls ol oyl 033 oo
3% s A oy 4 5 SPSS-19 18l 5 s
Soo wwldd 5 g joy Bl ool L)
S il glasles S 20 s S e g SL
s s ATGSInGX bss o besls Joks
Tl 03 S5 s a LSl amlis 5 6 LS
55 blasas s (510 0238 plnil ds ;5 90 Slielel
- oozl Excel-2010 1580 5 5

@k
S35 SASL i glaclale 5l ol LCso ,luis
el 48 524 5 s N. graecarius 033 o Y
(1 Jsas) dal s elis s 940 5 1047 Jsles
N. s g 95¥ o) el 5 JB5 (s S 5
graecarius

p53 o DL LSl 4 Sl Jel ml
5 JLy (o SL s N ograecarius )l e=S
Ceole 24 slaplbey 5y dals jlad ol e 4 azalis
P=0/001) L. 48 (F1=47/17 P=0/001)
o oy 95 Oluabl b oS sls ol (Faan=81/58
2135525 (guls pme Ml SaniS il el
las,Y sl Olis Sl 5 6Blas 56 e =k
chle bcele 48 524 e s 3l opl g3
sl Ul Ao ,5 53/33 540 L ol 1047
aals b oamalss 5 b JB5 Jles s s bl s S

(1 US2) 5l olas (gols e M|

148

i 5 e a US|y ede Dope 5 5 eliy Y
Sl Resn onl 53 KAE s 0350 Oy K
A a5 s LSS e e

Bl S gl

Sledds gl bl b s iasn oyl plowil (sl
Joe J5 5 analis (g S DLS 5 5l s A
SLls & A B s Ao o8 B
G Obge psd e Y sy ol
Clale Gobod ul 28 S 3 250 SRS
o e s amlas 5l ol 531 s o stel o 1045
SColes 4 oles o e OF dald Sl ol es
S50 NS5 53 5 1SS w53 20- 0 5 5l s
Sadis b B8 4k b e e 55Y sas 10
Sy b s s SLS 5 o 4 il S,
DU 5 08 el e sl 1015 slel s Sl
sskea  ad iles cele 48 524 51 us ol
4 eSS0l et 12 55 Jol il ol
OS b B s s s Sl ST Ol Ol
1045 clale Lo SU olas 4 ol bslas Slls
I s e elen w0 plns 1045 oLl
a3 Selen wplg e 1045 ¢ sL s
Seolen o oles o e O ald e 5 wlis
Cts e oy Ll s 20-055 5 sl
A Gy plaetls ew s AL sl
Gos o) 55 2lp 02 53,5 8 Ok cibd o
23 5a0 4 5 (388 55)) L5 B 53 Say L
03 5 obnl olal & son (g 550) o 2 e
IX10 guds 5 ka4 Orae,b S g b 5D
5o¥sue 10 sl Gk s s esls e Sl
5 AE gslela; psn e 55 200 30 Sles s s

u.i:)l.mi celw 48 3 24 )\ BEY Lh})‘y Jﬁ.njgja



e Ol 153 pgs o slg,Y (s, Bacillus thuringiensis var. kurstaki s ;iSL o5 lew plgs o atwlis o Jbé Ji&j 50

el 48 524 51 N. graecarius [l =S o3 o slas,Y (55, B. thuringiensis s st Sais -1 o

Table 1. Lethality of B. thuringiensis on second instar larvae of N. graecarius after 24 and 48 hours
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Figure 1. Mortality percent of various treatments after 24 and 48 hours on 2" instars larvae of
N. graecarius (Similar letters showed no significant differences among treatments p<0.05)
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Figure 2. The percentages of mortality result from the different treatments (0, 7 and 9 days sun light
exposure) on the second instar larvae of N. graecarius. (Similar letters top of the column showed no

differences among treatments p < 0.05)
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Abstract

Bacillus thuringiensis as biological agent has applied practically in pest control programs. However, the
activity of this bacterium under field conditions and direct exposure of sun rays is decreased. In this
study, persistence of Pathogenicity of this bacterium under field conditions and the role of protective
agents includes active charcoal and starch for the first time in Iran was evaluated. Therefore,
concentrations of bacteria alone and mixture with charcoal and starch in completely randomized block
design experiment in three periods of time on 2nd instars larvae of Nyssia graecarius Staudinger were
investigated and the protective effects of these materials in exposure of solar radiation until 9 days were
evaluated. The bacteria insecticidal effect on larvae of N. graecarius was performed on basis this studies
pathogenic effect of Bacillus thuringiensis after spraying on plants is decreasing significantly at less
than 7 days and after 9 days its mortality was the same as control treatment. Percentage mortality of
bacteria, bacteria mixed with activated charcoal, mixed with starch and control after 0, 7 and 9 day light
exposure were (76.6, 70, 63.3, 6.6), (53.3, 63.6, 53.3, 10) and (30, 53.3, 40, 10), respectively. Results
showed that persistence was increased when bacteria applied with active charcoal and starch and
combination of Bacillus thuringiensis plus charcoal is more effective than mixture of Bacillus
thuringiensis plus starch. The study showed that for increasing time and power bacteria control
protective agents such as activated charcoal can be used.
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