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Table 1. Average number and length of unsuccessful tunnels caused by the greater wax moth larvae on honey bee combs by
different sprays following different periods after treatment. Numbers between brackets indicate tunnel length
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Table 2. Mortality rate of 1 and 2™ instar larvae of greater wax moth in response to different number of sprays with different

treatments following different periods after treatment. Numbers between brackets represent period of time in days to kill.
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.%93.93 43)liall Alelas b
cadl s ddiadl cdlbdl e s, el ae Wl
raniudl ae el Ll dldlacy Avauntsee e 3 llae
el @hBY) laa 8 LTS ddadll L)all (3l (gylal)
il Cua Aulll R ehal am edl dued ad Ll
elea o Gy sl oF V) el 35 8 %0 3)ledl) dus
s & Hleall Jiy sl LaSll Blaay @)ladll et
& plall ol s (A %3490 5 %38.82 by dua awdl)
%92.22 cialy i 5l e A3laall Alales b wadll 035

(3 Jsan) Al Al el e el dusad 2y

el 5350 LYl e Ly jaall Lpnalll cuhlaY) dleal <yl
%64 ) (12) 0sAls Ignoffo ow 38 Jladl) 138 s «g<ll
asd DA sis B, thuringiensis WdiSs ¢ sl Lismy dlad (g
ISy Glpmatiie dllin (b Gl e aiylly Aabaall o JY)
dagil) oda il QIS LT 7 e SSI Bl Allad ¢ 10V Ly a5
5ad A apuall 388l ) (e (15) Flottum 5 Morse 4d) daass W
Sle ahadl Ko B. thuringiensis il §lsl Ay
Lasad yhall das Cdlid) daiis Lyl s3gs dlabaall il Y

B85a e il ) gag 8 Al L0 30 e ug Al el

Lgial) quadl) (8 AR cBlalaall il a3 b CDURY) Ll

@S gadd) Bagly dslay) Aol padd) (13 (B Bludll
dggine Aflian) A 25a AlasV) Jiail) il Ciaaasf S8l
Lla) dai aadll ()5 (b Hleall el ol Glangie o
L) colpally ddbad)l il ae DA Al cdlled) 3
B)ldll Ayl dpll o 3 Jsan (e gy 3 eileleall daaDbal)

i3 lalaally Baawtall il 1 2y AR Agia 1 ol Sl OMA (5 S gl 82 52 AaY) Angii il ()5 b 5 jedll 4y il a3 Jsaa

alia )

Table 3. Percentage losses in wax weight due to infestation with greater wax moth following different periods after multiple

sprays with different treatments.

% of losses (months after treatment) (Aalaall 3y jgd) 3 jLudll 04

3 sprays <l &b Two sprays (G

One spray 83y 4d,

A5 s A5 s A5 s Aalaal)
5 months 2 months 5 months 2 months 5 months 2 months Treatment
71.24 33.17 38.82 26.70 83.67 54.13 LsSall (6 pladll jamaiiudl)
Commercial formulation of
bacteria
36.45 21.19 34.90 21.93 35.23 35.23 LSl dalaal) A1 al)
Local isolation of bacteria
0 0 0 0 0 0 Avaunt s
Avaunt insecticide
0 0 0 0 0 0 + LSl g oladll jasiull
Avaunt e
Commercial formulation of
bacteria + Avaunt insecticide
0 0 0 0 0 0 4 LSl Al o) & 3l
Avaunt e
Local isolation of bacteria +
Avaunt insecticide
91.57 70.89 92.22 56.37 93.43 78.11 4 ladl
Control
6.87 7.97 7.83 7.68 11.55 7.13 Jlcia] (5 sinsa die (5 gina 38 i
%S5
LSD at P=0.05
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o sl eanianally Alelaal) Laiss il ()35 b Bl o
JiiS Lagy 60 oxals 48y o @ldy el Lladd) LysS) Gl
(Sl gadll 533 iy Apmaddll LY Ala) Julisy

o LWAN Jah Juall Jad el B AGksa)) cilled) il

L) cdlalaa (b Jundl 8 LSl dsag 2 8 CRAS))
D el mpan o 4 Jsan (b A gal) Al il <l
e G Juall dad cVGE e 55 W ) L clase
Aelaad) b &) Vil de b gina Slas) (Al
(1 amy Ganill ladie o) Al Aadll il DA dlalaall e
st Jegicls 168 5 144 <120 96 (72 48 24 (8 4
Al Ayl bl A AL slaely VA e dsay e
gsanally A3lie S Lpaal L) Gad DY) oda o V) Aleleal) any
o sl ol AaaMa aae e Slimd saslsl) dsislall Vel Al

Al any andll il (DA 33 CV sl g ol ada

ilalea s Avaunt;spee e dlabee (po il ENE Jlerind Ll
D8 a8 Adadll LyaSll Blaay (olaill jumatial) e vl Lls
G A eha) dose e ) dued sad HUD Al
%71.24 il s G il jeasiudl dllae G o
Gl i 3 %36.45 5led G Alad) LSl Bl Alelaeg
Al e el duad 22y %91.57 A3)lad) dlalaa 8 5yludll dus
(22) Nishitsutsutsji 5 Yasuhisa J 4lilee du A A0
Bacillus  LysSilly deadd) (al @Y1 dldee of Jaag cpdll
%70-60 dpws dushyy w° 27-26 e thuringiensis kurstaki
Alens aadll 3390 Cliyy 8 %100 ) Cisall Gt Jpamsy Canps
leleay A3lie padll (s b ol B Vs A e ST sad
s 10 22 %100 ) Led 5yleal) ciliag (31 45laall
apa Leedll byl Al of  plmaY) Se
@il il gpmaiine pe dpall LIk dllas 5 Avauntsog
e Lla) Gigan aae s Lanll Ol Jiby JS saaly Ay el

L2 glall Lellaa) 5 el jUaY) Alalas 2oy Adbiaall Apie 31 0l i) JUA Adliaall bl 8 Al Juanl) Jad OYLG 230 Lo g 4 J 9o
Table 4. Average number of dead honey bee workers in different treatments following different periods after Treatment of

honey bee combs.

(AL Adlaial) dia 3 <l Jdl) A (Adila/Adlid) Adsall cRAD) 330 Ja gia

Mean number of dead honey bee during different successive periods (hrs) T A:Aut‘
168 144 120 96 72 48 24 8 4 1 reatmen
2.75 2.25 2 3.5 2.75 5 1.5 0 0 0 LsSall (6 el jamaaiiudl)
Commercial formulation
of bacteria
2.25 2.5 2 1 2.5 3.5 1.75 0 0 0 LSl dnlaall A1 30
Local bacterial isolate
6 4.75 3.5 1.5 4.5 1 4.25 0.5 0 0 Avaunt 2ue
Avaunt insecticide
2.25 3 4.25 1.25 2 3 2 0.5 0 0 Lol (g lall jeastiil)
Avaunt 2 +
Commercial formulation
of bacteria + Avaunt
insecticide
1.75 1.5 2 2.75 2.5 1.75 3 0.25 0 0 + LSOl Ads ol 4 3l
Avaunt e
Local isolation of
bacteria + Avaunt
insecticide
2 2.25 3.5 1.75 2.5 1 2.5 0 0 0 a5 laall
Control
1.81 3.13 2.12 2.04 2.86 2.36 2.87 0.58 - - Gsiue die (5 sina (34 Ja
%5 Jlaia)
LSD at P=0.05
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Sl Jad A Avaunt;sp,e e (o Adlida 5805 5l ael
aleall el @hY) o (5 Js2a) Auball gl sl
S5 Al Bl dals ) dlkadly el 1/de 0.3 5 0.2 o385
Jaill Blis o) Laasl Gum Cailghall Bl Juall Jad cls b
Vs Cuple My dele 24 58 4 2 ] 358 PRy Al
AShe digas 50 e & ey galieV) Lehlis Juall das
) Ll Aasdal Aol 24 550 2 WA Gasd dieg ¢ SN
Aoy blin e dolge) pe cVla Ladi o) dal)) lu b
Juall Jas cVld JUa) Jaa gl Gl (ALl Led Loy dssUall of @l
Wl s (pias (Al dlebedll @hllY) Jleind e
) 35 Alalee Wl o) (pnl) ey 8 Y1 Gaas
Jaly ) anall dlebedd) chylay) Jlaal md sle il 0.4
D) ade Gigaa Aaadle g Baaly Ao bl 3y Uiyl LA
Ahadle i (pficls e amy AN dalae die 3l lag
Gt R e s @ial Jusdl dadl dajlall NG o)
ey DAl dalae G lgie el i 8y and zla Al
i Jie aedll Y Lgle Ciyels Ena WDIAD ale) il )
Obshall XS ek o spdad) GOl (Sl)ls aaliadly )Y
@ Basasall alua¥Wl AUVl aa (say WAL (e )l
Jaall Lasie Jangl cilela 4 e dayy Al saae) Jia dslaid)
Juall Jad VUGS e il Cise Gl DAY oLl Tige 2l
VG dael @il Glels 8 5pe gy (WA el Jilae b
24 5ye mps Lol ALela a A LAY Jahae 2Ll 2y Al
5 ASL) g Ly Ll was o Jasglh LA (asd 5 el
Llas Th5e 0 sle jilfde 0.4 anddl 385 o) Jay Ve s

A Jals Jdaall

alaall Ggmadl) Y e Aliad) LAY and it Ll
o cdlelaall Hb GF asay pre ) et dlalaall o ol 7 2ay
Jaly Cpaatll elal e Slasd cleally ASLll sl Sl
ol i Ay Al Cng Jund) 5855 Aalaall hlaY) apan
s O J il docue opi ) Auaal) Ale) E
by WL Aledl Uyl & Tank @l sk
1y Al Bysm s O WDAD gy sk Ol <Dlaladll
o3 Junll Jad sl & Alabead) byl 580 axe e Qi
vie (8) Imdorf 5 Chavrieve 4l Juasi b ga it daiil
0o Sl el 5350 An8lSal BA0T (il juaativsl) Jlasiad
Gy Yy WAl #la dals daill 4356 e iyt o2 o
el Ll LS gy ) dldee die pall) §f Jual) 3 i
ASd ol ah el Aali e Wl L lsalls calsalls Gl e
G Jall e ol Avaunt;spe 2l of Y (11) Dupont
Glae¥) gl Jealadl Sl e psbadl e lladll ey
ddaall aihly Jal agiy ¥ A Jualsall e 4y ealy @l
LUl clbilee o )
G L) el il g3l Jusll (asd il W
Alaall LSl Blaay (laill LyaSill juastiieg dlaleal) Y]
Glie lgd cua Al GLLY) e ablody) mls ol s
paes s dsag aie ) Alabad)l chUaYl e 3Ll Jusall
& GLLY) ppen b Al dagll culS Lyl gal igaa
L Agshys (0 1230 Bls dspn aie Analall (4 lghuaas
Ossals Bagdanov 4; oyl Lo pe difie dagill s34 .%5+70
el 3390 4ail<a 3 B. thuringiensis S Jueiu) ol (5)
el Jue s aad A ciliisie G55 Yy daeY) @ylall (e axi (5S))

cual a3 Y & Avaunt 150sc ame e ddliaall 58050 550 .5 Jgaa

Table 5. Effects of different concentrations of insecticide Avaunt 150sc on honey bee workers.

alad) L) Adadtial) c 8l ey LOAY 7 A Aal) cVED de Jara

Jad el (delu) Aldlaal) (1
Suaadl Mean number of dead honey bee workers during different

Activity of successive periods (hrs) Avaunt 150sc¢ e JuS 5

honey bee (sl AVJe)

Woriers 24 8 4 2 1 Avaunt concentration (ml/l)
b 6.5 5.5 1.5 0 0 0.2
b 6.5 6.5 2.5 1 0 0.3

R F R

b e Jally 185.5 94.5 62.5 11.5 0.4

JEnA 6 5.5 1 0 0 (pire i cle) 3 fadl

Control (Sterilized distilled water)
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oo o) Oleall ) Indoxacarb Alladll saldl Jeas Aags
Laasl Lad lganad Alaill Cilais Gl e Sl il Wl il Gk
aa Al QlieVly cblal sl s @il dadll
il Al ) ke e Baulie 58 ey Avaunt; o
et Baga LlaY) (e dpadll LY dgles Chagas
dpe e Baaly A8y alde) (Sa g f diall s
Adad) el S ladll jmstid) g akli i s3jke Avaunt
Ul 5 el i) (e cldy EDE shal o Lyl

Sle Ayl cland) 556 G (20) 09,815 Tilman o S,

Ghially 45)lae Jil8 Aadlil)l hydall 3 Indoxacarb Alladl) 3alal)
Lygus lineolaris Jie dugall clacy) dlalae aixd ddagil)
Geocoris s (Palisot de Beauvois) (Hemiptera : Miridae)
)§T L'j aags «punctipes (Fallen) (Hemiptera : Lygaeidae)
Cua hdall oda ad (e ldgds Gk e OIS Aladl) okl Ll
g9 A0 )Ll Gl e Ll (amy il Ll (ale ) il
AailCd) e ol ctilall Sl g5 @A) dadll o ) (11)

(als L3y 0 Lag 60 s LSl ddadl) 2

b Cagu 8Ll (i) Aadead (e @A Lﬁi Avauntsese e

Abstract
Al-Jassany, R.F. and H.I. Dawy. 2013. Evaluation of the efficacy of Bacillus thuringiensis and the insecticide Avaunt for
the protection of honey bee wax combs infested by greater wax moth Galleria melonella L and its effect on honey bees.
Arab Journal of Plant Protection, 31(3): 275-285.

A field study was conducted to evaluate efficacy of Bacillus thuringiensis and the insecticide Avaunt for protection of honey bee wax
combs infested by greater wax moth Galleria melonella L. Results obtained showed combs treatment with Avaunt alone or mixed with
commercial formulation (certan) or local isolate of B. thuringiensis bacteria gave long periods of protection of treated combs which lasted
130 , 280 and 360 days, respectively, but the periods were less and lasted 68 , 129 and 249 days for the first , second and third spray,
respectively, when the commercial product or the local bacterial isolate were used, in comparison with the high infestation occurred in
untreated combs which became useless. The weight loss in wax material was 0% when the Avaunt was used alone or mixed with
commercial or local bacterial isolate but the weight loss after 5 months reached 71.24% and 36.45% by using both kinds of bacteria after the
third spray, respectively, whereas it reached 91.57% in the control treatment The results also showed that all treatments had no effect on
honey bee workers as well as the colony activities. The results also showed that Avaunt concentrations 0.2 and 0.3 ml/liter had no effect on
the activity of honey bee workers while the concentration 0.4 ml/liter killed all the individuals of the hive 24 hrs after using the treated
combs.

Keywords: Honey bee, Avaunt, Bacillus thuringiensis, Greater wax moth.
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