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ABSTRACT

The effect of some naturally growing local herbs from Gara Mountains in Duhok-Kurdistan region-
Irag on the mortality of wax moth (Galleria mellonella L. larvae were investigated in the laboratory using
two different methods, first; spraying combs with the plant extract, second; directly smoking with dried
herbs the larvae. During the first day, five hours after treatment, higher percentage of mortality were
appeared in larvae fed on sprayed wax with Soryas (15 %) in June, (15%) in July, while larvae fed on
Jater showed the highest percentage (22%) in August. Five days after treatment, higher percentage of
mortality were found in larvae fed on sprayed wax with Jater (88 %) and with Soryas (82%) in August.
Five hours after smoking, Strk (61 %) was the most effective than other plants, followed by Jater (55%0)
and Soryas (54 %). higher percentage of mortality was found two days after smoking in larvae treated
with Jater (90 %) in June and (86%0) in July. All tested plants were effective in controlling Galleria
mellonella larvae, they showed during the experiment of smoking more than (80%) mortality of larvae
four days after the treatment. Soryas and Jater were the most effective tested plants while Hnkdan was

the least one.
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INTRODUCTION

Greater wax moth Galleria mellonella is
one of the most important and
economically pests of wax in the world (Burges,
1978; Chang and Hsieh, 1992). The larvae bore
in to the combs and make silken tunnels in the
middle of the comb and feeding on honey,
pollen, wax and brood of honey bees. The entire
comb is covered with a mass of webbing and
fecal matter of the larvae; a condition described
as “Galleriasis” (Ellis et al., 2013). Galleria
mellonella is a member of the Galleriinae
subfamily within the family Pyralidae of
Lepidopteran order, the greater wax moth,
Galleria mellonella L. causes greater loss to the
bee keeping in many countries especially in
developing countries ( Kapil and Sihag, 1983).
Greater (Lepidoptera: Pyralidae, Galleria
mellonella L.) wax moths are common pests of
honey bee colonies (Gillard, 2009; Ellis et al.,
2013). Currently, wax moths are found in all
parts of our country and considered the most
important bee pest in the apiary as well as in the

bee product storage. They present in all
beekeeping regions but they are more active and
spread rapidly in warmer climates (Crane, 2000).

It deteriorates the honeycombs and creates
nuisance to the honeybees. Damage is caused
only by the caterpillars, which feed on combs,
propolis, pollen, larval skins and other
protenaceous matters (ul-Haga et al., 2004). The
use of chemical insecticides is harmful to bee
population (Surendra et al., 2010; Mohamed,
2014). In this context the use of plant products
as insecticides is emerging as a thrust for
controlling large number of pests including
greater wax moth (Ellis et al., 2013).

Natural plant products possess insecticidal
activity. The plants based insecticides being the
natural plant products are safer and hence their
use against pests has gained importance all over
the world (Mekawa et al., 2015; Gomes et al.,
2016). High toxic effects of botanicals products
on the larvae of G. mellonella have been
reported (Surendra et al., 2010; Ahmad et al.,
2014). Very little information is available on the
comparative efficacy of different plant products
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against the larval mortality of the greater wax
moth, Galleria mellonella L. Therefore, this
work is adopted to investigate variations in the
effectiveness of some naturally growing herbs
on larvae G. mellonella using spray method and
smoking under laboratory condition. Greater
wax moths (Galleria mellonella L.; Lepidoptera:
Pyralidae) are common pests of honey bee
colonies (Gillard, 2009; Ellis et al., 2013).
Currently, wax moths are found in all parts of
the country and considered the most important
bee pest in the apiary as well as in the bee
product storage. They present in all beekeeping

regions but they are more active and spread
rapidly in warmer climates (Crane, 2000).

This study was aimed to investigate the effect
of some cheap and available naturally growing
local herbs in the area on the mortality of wax
moth (Galleria mellonella L.) larvae in the
laboratory using two different methods, first;
spraying combs with the plant extract, second;
directly smoking the larvae.

MATERIAL AND METHODS

These experiments were conducted in the
laboratory of the Department of Plant protection,
College of Agriculture University of Duhok ;
from April to the end of August ; figure( 1.A).

Fig. (1): (A); preparing water solutions from the herbs in the laboratory, (B); five natural herbs used in the
experiments

Five different naturally growing herbs were
collected from Gara Mountains in northern Iraq
during end of April, these herbs were; Strk
(Eremurus spectabilis), Jater (Kotschyanus),
Hnkdan (Ferula communis), Hndresh (Anethum
grarveolens) and Soryas (Alium jesdianum);
figure( 1.B).

One kilogram of each plant was gathered,
divided into two halves each of 500 mg. A
simple water extract was separately prepared
from each plant; 500 mg of the plant was soaked
inl liter of water and stored overnight in cool
temperature, then mixed using electric mixer and
filtered for spraying the wax combs during the
experimental period, the amount of the solution
for spraying was one liter. The other part of the
plants also (500mg from each plant) used as

fumigation after drying the plants on the shade
and burning the dried herbs inside bee smoker.
To obtain pure culture, parts of infested wax
were cut and transferred to clean plastic jars.
Emerged moths were taken to new jars provided
with uninfected wax comb parts and left to
copulate and lay eggs. Emerged larvae were
monitored to obtain the desired instars for the
following assay (Ellis et al., 2013). Rearing and
treatments were conducted at room conditions
(25+ 2 °C temperature; and 65+ 5% relative
humidity); (Owayss and Abd-Elgayed , 2007).
Firstly a hundred young workers were
collected from the brood nest, kept inside five
small plastic containers (each with 20 workers)
provided with a piece of wax comb containing
honey and pollen, these combs were previously
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sprayed separately with the extract of tested
plants. In order to test the effect of these plants
on the bees, as well as the same bees were
exposed daily to three puffs of smoke prepared
from each plant.

The effect of all tested natural herbs on the

mortality of larvae of the wax moth
Galleria mellonella L. were investigated.
For the first experiment; small plastic

containers (30 x 20 x 25 cm) provided with a
piece of wax comb containing honey and pollen.
These combs were sprayed with a water extract
of each plant. Three replicates of each treatment
were used in addition to the untreated combs
(control); the total numbers of replication were
18. A hundred young larvae of G. mellonella L.
were immediately kept inside these containers.
The mortality of these larvae was recorded for
the first five hours in one hour intervals, then the
next days in 24 hours intervals.

The second experiment; the same
experimental design was used; a hundred young
larvae of G. mellonella L. were exposed daily to
three puffs of each plant as smoking in five
different treatments (each with three replicates),
in addition to the untreated larvae (control) ; the
total numbers of replication were 18. The
mortality of these larvae was recorded as the
same previously mentioned method.

The both experiments (spraying combs and
direct smoking) were repeated three times; in
June, July and August. Corrected percentage of
dead larvae was calculated. The results of all
experiments were analyzed using analysis of
variance (ANOVA).

RESULTS AND DISCUSSION

Five hours after treatment, higher percentage of
mortality were appeared in larvae fed on sprayed
wax with Soryas (15 %) in June, (15%) in July ,
and (19%) in August; while larvae fed on Jater
showed the highest percentage (22%) of
mortality in August; table (1).

Five days after treatment, higher percentage
of mortality were found in larvae fed on sprayed
wax with Jater (88 % and with Soryas (82%) in
August; table (2).

Concerning the second experiment; after five
hours larvae exposed to smoking, Strk (61%)
was the most effective than other plants,
followed by Jater (55%) and Soryas (54%) ;
table (3).

Two days after smoking, higher percentage of
mortality was found in larvae treated with Jater
(90 % in June and (86%) in July. The tested
plants were effective in controlling Galleriea
mellonella L. larvae.

Table (1): Mortality (%) of larvae during the first five hours, inside plastic containers contained
sprayed combs, using five natural plants in three experiments in June, July and August.

Months  Treatments

Mortality of larvae%

Hours after treatment (spraying)

1*" hour

2" hour

3% hour 4™ hour 5™ hour

June Strk

2%

4%

5%

8 %

10 %

Jater

1%

3%

5%

6%

8%

Hnkdan

1%

3%

4%

4%

6%

Hndresh

2%

4%

5%

7%

8%

Soryas

3%

7%

9%

12%

15%

Control

1%

1%

3%

4%

5%

July Strk

3%

5%

6%

8%

10%

Jater

2%

4%

5%

7%

9%

Hnkdan

2%

5%

7%

8%

9%

Hndresh

1%

3%

5%

5%

7%

Soryas

2%

5%

7%

10%

15%
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Control 2% 2% 3% 3% 4%
August  Strk 3% 5% 8% 12% 18%
Jater 4% 7% 11% 17% 22%
Hnkdan 3% 5% 8% 10% 13%
Hndresh 2% 7% 10% 13% 13%
Soryas 3% 6% 8% 12% 19%
Control 1% 3% 4% 5% 6%

Table (2): Mortality (%) of larvae during the first five days, inside plastic containers contained
sprayed combs, using five natural plants in three experiments in June, July and August.
Months Treatments Mortality of Larvae%

Days after treatment (spraying)
1day 2" day 3% day 4™ day 5" day

June Strk 10% 19% 25% 35% 40%
Jater 8% 21% 35% 45% 54%
Hnkdan 6% 16% 21% 28% 35%
Hndresh 8% 20% 28% 35% 54%
Soryas 15% 25% 33% 38% 44%
Control 5% 10% 17% 22% 33%
July Strk 10% 18% 25% 35% 42%
Jater 9% 17% 26% 33% 41%
Hnkdan 9% 19% 25% 31% 41%
Hndresh 7% 15% 22% 30% 37%
Soryas 15% 23% 31% 40% 46%
Control 4% 15% 21% 30% 40%
August  Strk 18% 34% A47% 58% 68%
Jater 23% 37% 55% 73% 88%
Hnkdan 13% 26% 35% 48% 60%
Hndresh 13% 25% 37% 46% 57%
Soryas 19% 34% 51% 67% 82%
Control 6% 16% 22% 29% 36%

Table (3): Mortality (%) of larvae during the first five hours, inside plastic containers, the larvae
exposed to smoking using five dried natural plants in three experiments in June, July and August.
Months Treatments Mortality of Larvae%

Hours after treatment (smoking)
1* hour 2" hour 3 hour 4™ hour 5" hour

June Strk 11% 20% 27% 33% 42%
Jater 9% 16% 22% 30% 40%
Hnkdan 6% 10% 18% 23% 29%
Hndrsh 8% 13% 20% 26% 34%
Soryas 7% 12% 21% 26% 35%
Control 1% 1% 3% 4% 5%

July Strk 9% 16% 24% 34% 40%
Jater 14% 25% 36% 46% 55%
Hnkdan 5% 9% 14% 21% 25%
Hndrsh 4% 9% 13% 19% 25%
Soryas 8% 17% 23% 30% 35%
Control 2% 2% 3% 3% 4%

August  Strk 13% 24% 36% 46% 61%
Jater 10% 19% 27% 34% 40%
Hnkdan 11% 22% 32% 44% 50%
Hndrsh 9% 17% 23% 30% 39%
Soryas 14% 22% 33% 42% 54%
Control 1% 3% 4% 5% 6%
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Table (4): Mortality (%) of larvae during the first five days, inside plastic containers, the larvae
exposed to smoking using five dried natural plants in three experiments in June, July and August.

Months  Treatments

Mortality of Larvae %

Days after treatment (smoking)

1" day

2" day

37 day 4™ day 5" day

june Strk 42%

80%

90% 90% 90%

Jater 40%

90%

90% 90% 90%

Hnkdan 29%

49%

70% 85% 90%

Hndresh 34%

57%

83% 89% 89%

Soryas 35%

65%

86% 90% 90%

Control 5%

10%

17% 22% 28%

July Strk 40%

61%

82% 90% 90%

Jater 55%

86%

90% 90% 90%

Hnkdan 25%

50%

68% 89% 89%

Hndresh 25%

50%

65% 85% 85%

Soryas 35%

2%

86% 90% 90%

Control 4%

15%

21% 30% 40%

August  Strk 60%

73%

81% 88% 88%

Jater 35%

60%

88% 89% 89%

Hnkdan 50%

71%

83% 86% 86%

Hndresh 38%

64%

82% 87% 88%

Soryas 49%

65%

78% 82% 85%

Control 6%

16%

22% 29% 36%

All tested plants during the experiment of
smoking showed more than (80%) mortality of
larvae four days after the treatment, table (4).
Certain volatile plant oils are cheap and safe
materials and less contaminant to bees and
honey, these materials are available to
beekeepers, and can be used for controlling other
hive infestations like Varroa and acarine mites.
(Owayss and Abd-Elgayed , 2007). The above
mentioned results showed that Soryas and Jater
were the most effective tested plants against
Galleria mellonella, while Hnkdan was the least
one. Many essential oils (obtained from plants)
and their components were registered for
controlling bee parasites (Imdorf and Bogdanov,
1999). Recent studies to control severe bee
disease and pests using plant products are highly
considered (Williams et al. 1998).

REFERENCES

Ahmad, K. J.; Shafig, M.; Abbasi, K. H.; Razzaq, A.;
Saleem, M. and Ullah, M. A. (2014). Effect of
Neem Plant Azadirachta indica, Seed and
Neem Leaf Extract and the Phenyl Balls
against Wax Moth Galleria mellonella (L.)

(Pidoptera: Pyralidae) Control. Persian Gulf
Crop Protection, 3(3): 35-40.

Burges, H. D. 1978. Control of wax moth: Physical,
Chemical and biological met-hods. Bee
World, 59(4), 129-138.

Chang, C.P. and F.K. Hsieh, 1992. Morphology and
bionomics of Galleria mellonella. Chinian
Journal of Entomology.12 (2); 121-129.

Crane A. (2000) Prevention and treatment of disease
and pests of honeybees; the world picture,
Newzland beekeeper

Ellis, J.D., J.R Graham and A. Mortensen (2013)
Standard methods for wax moth research,
Journal of Apicultural Research 52(1): (2013).
DOI 10.3896/IBRA.1.52.1.10.

Gillard, G. (2009) My Friend, the Wax Moth, Amer.
Bee J. Vol. 149 no. 6, pp 559-562.

Gomes, L. A. P.; Figueiredo, L. M. A.; Palma, A. L.
R. and Geraldo, B. M. C. (2016). Punica
granatum L. (Pomegranate) Extract: In Vivo
study of antimicrobial activity against
Porphyromonas  gingivalis in  Galleria
mellonella Model. The Scientific World

Viyan.mohamme@uod.ac

59



60

Journal of University of Duhok., Vol. 23, No.2 (Agri. and Vet. Sciences), Pp 55-61, 2020

Journal. Volume 2016, Article ID 8626987, 5
pages.

Imdorf, A. and S. Bogdanov (1999): Use of essential

Kapil

oils for the control of Varroa jacobsoni.
Coordination in Europe of integrated control
of Varroa mite in honey bee colonies. (FAIR
CT 97 — 3686 Final consolidated report, 17 —
23 pp).

RP, Sihag Rs ( 1983)Wax moth and its
control Ind Bee J 45 (2/3) : 47-49

Maekawa, L. E.; Rossoni, R. D.; Barbosal, J. O,

Jorge, A. O. C.; Junqueira, J. C. and Valera,
M. C. (2015). Different Extracts of Zingiber
officinale Decrease Enterococcus faecalis
Infection in Galleria mellonella. Brazilian
Dental Journal, 26(2): 105-109.

Mohamed, H. (2014). The Biological effects of

Gamma lIrradiation and / or Plant extract
(Neem) on the Greater wax moth Galleria

chemicals against greater wax moth, Galleria
mellonella L. (Lepidoptera: Pyralidae). Bull.
Ent. Soc. Egypt, 33: 67 — 75.

Surendra, N. S.; Bhushanam, M. and Reddy, M. S.

(2010). Efficacy of natural plant products,
Azadirachta indica, Ocimum sanctum and
Pongamia pinnata in the management of
greater wax moth, Galleria mellonella L.
under laboratory conditions. Journal of
Applied and Natural Science, 2 (1): 5-7.

Ul-Hag, M. Izhar; Saleem, M. and Ahmed, S. (2008).

Effect of neem (Azadirachta indica A. Juss)
seed extracts against greater wax moth
(Galleria mellonella L.) Larvae. Pak.
Entomol., 30 (2): 137-140.

Williams, J. R.; C.Y.S. Peng; R.Y. Chuang; R.H. Doi

and E.C. Mussen (1998): The inhibitory effect
of Azadirachtin on Bacillus subtilis,
Escherichia coli, and Paenibaciluus larvae,

mellonella. Biological Application the causative agent of American Foulbrood in
Department. Nuclear Research centre. Atomic honeybee, Apis mellifera L. (J. Inverteb.
Energy Authority, Cairo, Egypt. Pathol. 72: 252-257).
Owayss, A. and Abd-Elgayed , A. (2007). Potential
efficacy of certain plant volatile oils and
&9

gy Sasogiin oS (BN 2938l (LS BaagS Uiyl goyliyes (xS Gl SadsSas
i bdSs oS ¢ Blyue LlussysS laiyda-1Seas a8k J o3 ol J (o3 oo o (a3 aedS
J Galleria mellonella) jde o (lodds s03S) LiidngS ydud godw 13y o Slye %395U
SOy 998 o wSeas LigKly/eduily Lybilaid (puwdly 13065 /(Seggy Liwlyly Wiy (padsl
ies J SulS san o (S BU Lailaey) Wy o rolodds caseS Builinny oS Gy oLy
Bas g Fosw o Kid (S MITs & yloyS b g5 gy LySLisys Iy - 1599 Ky, AL 15ybdd
1o152038>) (pdadd s 1y GlAaad tws gole 8 fagar laga el o Gledaoy il 4Gy gosyad
10399308 do g9 dolovias’ B (13 (L, jg0 i
LS o guiliey Llodds J odoas aayls glosS glo J 18 o8O 15099 2392803 b 3w La3dy
S L G (%15) (3s04)g (%015) o—(plss039>) oidsan § S yam gyl 1g) pulsygun(

Viyan.mohamme@uod.ac



Journal of University of Duhok., Vol. 23, No.2 (Agri. and Vet. Sciences), Pp 55-61, 2020

s Lays Lyl5 ylioy oce Layey dar. (%22) 1s o (ZLd) Waad 5 99 s 50 133y o—(51>)
5 S5 40 5 (%82) 5 (%88) axtaeS ylosS Lisndl Lntiy 1s sFU6) ligen 5 guiliney Llacs
Loddy (poy K ol MWSus (chigd oasS oad b ey o ooy iy 13 oo (le o ubiysw)
S(pebysw o Sl) 3Se0gy § S yad o dn (%61) axiadS 1y oS [5gy 3 ylg UgandU)
(i 15L0yS 3 s Bailinny 3 150y 993 rides oies 4la cyiainsS 133y orasiadly (%o54)s (%59)
laaa J o (%86) 5 (ilsoisn) Gaan J o1 (%90) picinsS 153y o5 gpile Sossy LludylS)
o 085S 13 AKEL 3 Ly adly (uSeggy (ead o5 Housls Luga aladas’ o ,(53sed)
w048 oS 51 U8 BB ol 3 pyiieS 135y cpapiaily s, Kiday (5oyS s 053355368
$0833 6 (Blo) o(ebiygw) (LS UsCHS Lojly o5l o8 Lyl 5 159y sl i (%80)

(0184Ka) LS 9 5 S (siadS S g8 oS 0 40 5 s

FRVES |

Wadlos 3 By Jla (g0 Bigslally o ISy sad I Edoall Olae¥l oy 331 duslys
S 1Ol Bligstue b paddl Lo OBy WA Eygiall dpucdl Lo Blsnll - Lis S @il - S0
¢ gt iyl plasuwly Mig ,, dsas dal> / delydl (Galleria mellonella) dwsig)l pole
CAls Ul dagyall Ll das Jle 0L IS Sl bl gaddl caylss iy 1 ol dayglall
Olya OW Jodia iy oLyl G3a5 (§oymall hamall O ay Sl séilall cpsadly
(g 3945 (ol sm3o) BN ygasdl JoIs-

b SIS daloall (o Olelu guas sy Jo¥l poddl (6 Jiall e & e ol Sl Osgbl
JAIl s 288 ylaais sed J¥S Mg (ebiygudl Oliy gdisall paddl e Sasd I OByl
 (22%) ol seds B Jidl Ead SIS o ade el OLS GodS g (%15) jsaiseds 5o (%15)
OByl Ji8 & clog ol sain 6 Wiy g sall gaddl Lle BBl 6345 (yo pLl duas 930 a9
(Sedl e e ily pubygud! die p0 IS (82%) o (88%) I

&by oo ddeld 38T Syl Ol 518 Gdsall SLAL olea) OBl o393 e Olel guas sa
(54%) 9 (55%) yulissudly sie 3l S (o IS 20 laanyg (61% ) JI Judll dd gmo cliog OBLAI
A 318 o ol sy Alolaall BB 3 oyl (o (o 99 a2 e yoasll @3 b A Lo
S byidall OULAN guan off olall Osgbls 3gad sads 5 (786 )o olssi> seds 5 (790) Juall
(780)clog cumm (pudadl dygmnd JM5 1S Jib s Slel (g &all OBy e bybsdl S dlad
T80 S8 lasigll aie Lo 155U5ST giladly lyyguadl (1S . dlalaall o A LT syl sy

Viyan.mohamme@uod.ac

61





