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-Phthorimaea operculella (ukaUa)/UsUayl)

Table 1. Effect of pupal treatment by sub-lethal concentration of some bacterial strains combination on pupae and adult stages

of Phthorimaea operculéella.

Adult stage LSl 5 piall ok

Pupal stage &) 3 sk

] o s () ALl By § cdlalsh) ¢ 554 % (ps) #1005
Eggs No. /female Adult period (day) Adult emergence % Pupal period (day) Ledaullina 5 Ly sl e
SE+law gial) sl SE+aw gial) sl SExhugiadl gl SE tlaw gial) sl Bacterial Strains &
Mean=S.E Range Mean+S.E Range Mean+S.E Range Mean+S.E Range Mixtures
1.15+24.0b 26-22 0.88+7.3 hc 9-6 3.17+73.3f 77-67 0.33+7.3b 8-7 B.t. aegypti
- - czeDAla 0 2.65+30.0c  34-25 1.20+9.7b 12-8 B.t. alesti
- - - - Oa 0 zce D.Ala 0 B.t. kurstaki
1.2+23.7b 26-22 0.58+6.0 bc 7-5 3.33+63.3d  70-60 0.33+6.7b 7-6 B.t.ae+B.t.al.
2.33+16.3b 20-12 0.88+9.7 ¢ 11-8 6.36+66.7 74-54 0.58+7.0b 8-6 B.t.ae+B.t.k.

de

00a 0 1.20+6.7 bc 9-5 2.03+23.3b  27-20 0.33+6.7b 7-6 B.tal.+B.tk
00a 0 0.88+2.7 ab 4-1 1.73+£30.0c  33-27 0.33+8.7b 9-8 A,nSll L Lala
Bact. Str. Combination
3.33t73.3¢c 80-70 0.33t9.3¢ 10-9  1.46+70.7ef  73-68 0.88+7.7b 9-6 aalal
Control

* D.A.l = Death of All Insect.
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Means followed by different letters in each column are significantly different at P= 0.05.
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-Phthorimaea operculella (ukUay)/UsUayl)

Table 2. Effect of pupal treatment by sub-lethal concentration of some chemical insecticides on pupal and adult stages of

Phthorimaea operculella.

Adult stage alelsh 5 ydall sk

Pupal stage s! il sk

i oan s
Eggs No. /female

(o) ALl B il 3 jib
Adult period (day)

Ol EJ)-\-‘ %
Adult emergence %

(ps) #1 o2 3
Pupal period (day)

SE +lau gial) sall SE o gial) sall SE *law gial) sl SE o gial) sl G piad) Gldia
MeantS.E Range  MeantSE Range  MeantSE Range Mean+S.E Range I nsecticides
1.20£24.7b 27-23 0.88+6.3 a 8-5 3.45+56.7 a 62-48 0.58+8.0a 9-7 Alpha-cypermethrin
00a 0 0.88+6.3 a 8-5 3.33+56.7 a 60-50 0.58+7.0a 8.6 Abamectin
00a 0 1.20+£9.7 ab 12-8 4.25+73.3 ¢ 79-65 0.33+6.3a 7-6 Methoxyfenozide
3.33£73.3¢c 80-70 0.33£9.3ab 10-9 1.46+70.7 bc 73-68 0.88+7.7a 9-6 aalal)
Control

%5 Jlain) (5 e die Ty gina GlEg 8 dgag ) it Lo gee dgbindl e (o aY) el o gl
Means followed by different lettersin each column are significantly different at P=0.05.
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-Phthorimaea operculella (ualad)/Usladll <l )3 daal ALK 3 j8al) 5 o] H2al)
Table 3. Effect of pupa treatment by sub-lethal concentration of Alpha-cypermethrin and bacterial strains combination on

pupal and adult stages of Phthorimaea operculella.

Adult stage alelsl 5 pdall sk

Pupal stage s il sk

il oas) s (ps2) ALalSY 5 a5 sib cdals) § 54 % (ps) #) 5 sid Al DA
Eggs No. /female Adult period (day) Adult emergence % Pupal period (day) <Y 2w Alpha-cypermethrin
SEthugiall gl SE +lau giall sl SEthasiall il SExhagidl g LAy
Mean+S.E  Range Mean+S.E Range MeantSE Range MeantSE  Range Alpha-cyp. + Bact. Str.
0.336.7 ab 7-6 0.33£6.3 bc 7-6 3.46+40.0d 46-34 0.33£6.7b 7-6 Alpha-cyp. + B.t. aegypti
- 0 czeDAla 0 0.40+6.6 a 7-5.8 2.00£3.00 a 7-1 Alpha-cyp. + B.t. alesti
0.0a 0 1.00+6.00 bc 8-5 1.87+16.7b  19-13 0.33+6.7b 7-6 Alpha-cyp. + B.t. kurstaki
0.0a 0 0.58+4.00 a 5-3 1.46+16.7b  19-14 1.20+5.6 ab 84 Alpha-cyp. + B.t.ae+B.t.al.
0.0a 0 0.33t3.7a 4-3 5.69+50.0e  58-39 0.33£6.3b 7-6 Alpha-cyp. + B.t.ae.+B.t.k.
0.0a 0 0.68+1.7 a 3-1 3.18+26.6¢c  32-21 0.33£8.7b 9-8 Alpha-cyp. + B.t.d.+B.t.k.
0.0a 0 0.68+1.7 a 31 348+233¢c  29-17 0.88+8.7 b 10-7 Alpha-cyp.+ 4l cyLL
Alpha-cyp.+ Bact. Str.
3.33t73.3c  80-70 0.33£9.3¢ 10-9 146+£70.7f  73-68 0.88+7.7b 9-6 KR
Control

* D.A.l = Death of All Insect.

'Q\)&Q\@A'AQ}‘\:CC?*
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Means followed by different letters in each column are significantly different at P= 0.05.
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.Phthorimaea operculella gualadl/Usladl <l s Zial ALalSY
Table (4) Effect of pupal treatment by sub-lethal concentration of Abamectin and bacterial strains combination on pupal and
adult stages of Phthorimaea operculella.

Adult stage alalsh 5 jdall sk
LSl B pdial) 3y

Pupal stage sl il jsh

) 2 (a8 By £ g5 % (ps) 1o 5 Abamectin sl LaDla
Eggs No. /female Adult period (day) Adult emergence % Pupal period (day) LA e 2a
SE+law gial) saal) SE+hagiall gl SE+Ja gial) gl SE thaw gial) sl Abamectin+Bacterial
MeantS.E Range Mean+S.E Range MeanzS.E Range Mean+S.E Range Strains
0.67+13.7 bc 15-13 0.67+7.7a 9-7 4.36+50.0 ¢ 57-42 0.33t6.7 a 7-6 Abamectin + B.t. aegypti
00a 0 0.33t9.7 a 10-9 4.16+50.0 ¢ 58-44 0.88+8.3a 10-7 Abamectin + B.t. lesti
00a 0 0.88+6.3a 85 1.19+43.3b 45-41 0.67+6.7 a 8-6 Abamectin + B.t. kurstaki
0.58+4.3ab 6-3 0.58+6.0 a 7-5 3.33+43.3b 50-40 1.20+6.7 a 9-5 Abamectin +
B.t.ae+B.t.al.

0.33+39.3¢ 40-39 0.88+7.3a 9-6 2.40+43.3b 48-40 0.67+7.7a 9-7 Abamectin +
B.t.ae.+B.t.k.

00a 0 0.58+6.0 a 7-5 2.61+36.7b 41-32 0.33t7.3a 87 Abamectin + B.t.al.+B.t.k.
145+32.3¢c 35-30 0.33t6.7 a 7-6 2.21+56.7d 60-52.5 0.88+7.3a 9-6 YL + Abamectin
A

Abamectin+Bact. Strains

3.33+73.3d 80-70 0.33+9.3a 10-9 1.46+70.7 e 73-68 0.88t7.7a 9-6 KT |
Control

%5 Jlaial (5 sie die Aggine CligE dgay I el Do ges Al e oAl Loy ) Cillas i)
Means followed by different letters in each column are significantly different at P= 0.05.

& Bt LSl GV s ae Methoxyfenozide s piall saill Lafie WiDA (e Cuead)l cind 38 5l (5 513e]) dlae s .5 Jgaa

-Phthorimaea operculella (pudaladl/Ualadll b s &ad 4Ll 3 psall 5 ¢ jaal) (5 ) 6k
Table 4. Effect of pupal treatment by sub-lethal concentration of Methoxyfenozide and bacterial strains combination on pupa
and adult stages of Phthorimaea operculéella.

Adult stage 4alsll 5 pdall gk Pupal stage ¢1,3) gk

_ Aual) LA
il ) a3 (psy) el o)ua.“ 5 i cdlalsh ¢ g5 % (ps?) ;\J_&d\ 5y ¥ ae Methoxyfenozide
Eggs No. /female Adult period (day) Adult emergence % Pupal period (day) LSy
sl Mixtures of

SE +lau giall sl SE+law giall Rang SE +law giall sl SE +law giall sl M ethoxyfenozide+
Mean+S.E Range MeantS.E e MeanzS.E Range Mean+S.E Range Bacterial strains
0.0a 0 0.58+5.00b-e  6-4 5.29+50.0 e 58-40 0.33+7.7b 87 Methoxy. + B.t. aegypti
0.0a 0 0.58+3.00 a 4-2 1.73+10.0c 13-7 0.33t6.7b 7-6 Methoxy. + B.t. dlesti
0.0a 0 0.67+1.7a 31 0.42+3.3ab 3925 167+26a 6-1 Methoxy. + B.t. kurstaki
0.0a 0 0.88+4.3a 6-3 1.15+40.0d 42-38 0.58+8.00 b 9-7 Methoxy.+B.t.ae.+B.t.al.

- - - - - czeDAla 0 Methoxy. + B.t.ae.+B.t.k.

- - czeDAla 0 0.60+6.6 bc 7.8-6 0.88+6.3 b 8-5 Methoxy. + B.t.al.+B.t.k.

- - - - czeDAla 0 0.33+7.7b 8-7 Al @yl + Methoxy.
Methoxy. + Bact. Str.

3.33t73.3b 8-70 0.33+9.3ab 10-9 1.46+70.7 73-68 0.88+7.7b 9-6 aalal
Control

* D.A.l = Death of All Insect. L phal aes Gige = 7 2 BT
%5 Jlaial (5 sine die Ay gine g 5h dgay i b0 gee Agiliie e Cosal Loy A Cillas sl
Means followed by different letters in each column are significantly different at P= 0.05.

ALK i pial) (e ol 3 ccillan il o A sine g 5
godall sl hfe Ll Alded) 3 e g e
§ 558 dean Laiy cdadine 4D <YL e Methoxyfenozide
Lo ey e Lgina dlida iy cdlalaal) S 3 LIS
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el (5 Jaall (e Aaslil) ALASH ) piall ¢ 55 A U

goial sl hie BOA e Cuedl cas o Sl
Lsale JC5 Cuzmiadl a8 L i Y3 ae Methoxyfenozide
hanyl diaill il @ el 2y bt Aleles po Ll



Lii; Bt kurstaki Dl ikl )3l 4 % jia
Aadae AN 40l @Y e Methoxyfenozide
sha 38 e Gl & 55 A (8 @RliaiVl s Sl
oo Lo ALK @ yial cole Y AL @l aal)
Lajie Bt alesti LSl i e S dldeddl 53l
sall Lfie Lii, Alphacypermethrin sl se ledalss
+ Bit. kurstaki LSyl Bl 2w Methoxyfenozide (s -sial
dled ag 9.3 ALl 5 a5 58 Jawgiey 4 lie Bt alesti
dinay A Gaddl a8 mals JSE el T3ag Laalil
Lay Alledl o)l e Aadlll GLY) g W Led ey
A YO bayds g Bit. alesti + Bt kurstaki L Sl AP
wdl e IS Al ) G Gl Ly lew s
Lda W (Methoxyfenozide s siall seill Jafie s Abamectin
B.t. kurstaki L sl 4Bl xe Alpha-cypermethrin
Ab ARG A 5 sa OV e alDA, Lo
LR ol iy Ll e dailll GLY) e
B.t. alesti LSl AP (e JS xe Abamectin
saill dafie LA W leghigdiay o al e Bt kurstaki
e G Adbiaall L Sl Y3 2 Methoxyfenozide s sl
a5 had Liay a ol Ly Albaal (5 3 (o dailill syl
Y3 ae Methoxyfenozide geill afie LA selS ) sl
Sy Walladl clips e pm e aall b deadidl iS4

J5al Jeas I el e %70.7 ol 3 il dldles
-l Alalaay 43 )l %74.1 o_jlake LIl & 5 5 A Joss siay

Aaalill ALISH 3 o8al 558 of sy Lad 5 Jsasll (e
Cunlii Runner s pdall saill adie LAy Aldadll (5 )220 (1
o Lee Jasale JS camitil 3 il § 53 cad ae Lok
s asas Shaal) dilail)l il @ojedils canlill Aldles
Gl pdall ciile 288 (%5 Jlaial (g st die Cilau giall o 4 sizae
Methoxyfenozide oy dlalaall (5 Al (e Le& g 30 22y 4LIS)
el &l s 3 Bit. alesti + Bit. kurstaki LSl Dl as
Ll dldes 4 G4 5 AL spdal sl dawgie
Lo giey 45,la0 Bit. aegypti LSyl A3l e Methoxyfenozide
dinay A Gamndl aae Gl Led WU 9.3 aalal dldes
Oe Al LY pen g Al 5 )l3el) Aldae (e Aasldl Y
LY e Cmed)  o@ad o 3S5IL 0 dlledl s
dac Jaws giey 45 Hlaa L.A.u LS Y3 «e Methoxyfenozide
Ll Aldee 8 [ Ay 73.3 Gl

@l Lo s ie Aldee of 51 Jglaall e Laadly Lesee
Gland) g DA L A< ML (e Ciedd) a3 5L Uallad)
s Methoxyfenozide s Abamectin <Alpha-cypermethrin
Gliall pan 8 bl J8 @l 8 dodiud ks
3say Shaayl Jdaill mln @oeld Y diugadl dglal)
385 ¢ LEN dlalaay 45l O lrall Cilan gla (pu 4 gine il g 8

Jgaae]) Laslis LS AP Aldes 3 ol 9.7 ol a5l awgie el &l
AASH il ¢ g5 Aptd hawgie Ji &l Ly Bt alesti
Abstract

Al-Mallah, N.M. and F.A. Al-Taie. 2009. Effect of Pupal Treatment of Phthorimaea operculella (Zell.) With Sub-lethal
Concentration of Some Chemical and Microbial I nsecticides and its Mixtures on Adult Biology. Arab Journal of Plant
Protection, 27: 52-59.

Treatment of Phthorimaea operculella (Zell.) with the sub-lethal concentration of both bacterial strains, chemical insecticides and their
combination exhibited an obvious effect on the average of the pupal period that reached 9.7 days for the pupae treated with B.t. alesti strain.
Whereas no adults emerged from the pupae treated with B.t. kurstaki strain, and combination of Methoxyfenozide with three strains together.
The adult insects died after emergence from the pupae treated with the B.t. strain only, the Methoxyfenozide mixture with B.t. alesti + B.t.
kurstaki strain and the Alpha-cypermethrin mixture with the B.t. alesti strain. Furthermore, females emerged from the pupae treated with the
B.talesti + B.t. kurstaki mixture and the mixture of three strains together, and the mixture of Alpha-cypermethrin, Abamectin and
M ethoxyfenozide respectively with the bacterial strains were not able to lay eggs.

Keywords: Phthorimaea operculella (Zell.), Microbial insecticides, sublethalconcentrations, Alpha cypermethrin, Methoxyfenozide,
Abamectin.
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