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Abstract
The present study performed at evaluating the potency of methanol, acetone, chloroform and petrole-
um ether extracts of Lagenaria siceraria leaves against the 3" instar larvae of the housefly, Musca
domestica (Diptera: Muscidae) which consider as a diseases vector. The repellent efficacy of the pre-
pared plant extracts against M. domestica adults was examined. All plant extracts showed a larvicidal
activity against the 3 instar larvae of M. domestica larvae; however, the petroleum ether extract was
found that to be the more effective than chloroform, acetone and methanol extracts. The LCs, values of
methanol, acetone, chloroform and petroleum ether extracts recorded 468.5, 432.1, 433.8 and
101.4ppm; respectively. As well, at the LCs, values of the tested extracts exhibited repellent activity
against M. domestica adults. The effective plant extract that exhibited high antifeedant or repellency
action was petroleum ether extract as compared to chloroform, acetone and methanol extracts. These
results demonstrated that methanol, acetone, chloroform and petroleum ether extracts of L. siceraria
leaves can be used as pest control even in their crude form. These results may provide an opportunity
to develop alternatives to costly organic pesticides with some available cheap plants which are usually

safe to the environment and to living organisms.
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Introduction were introduced but although these are ef-
Vector borne diseases cause a major threat  fective, the fly tends to develop resistance to
to most of the developing countries in the  such products (Jirakanjanakit et al, 2007).
tropical and subtropical regions; they caused  Aside from being costly, the use of synthetic
millions of death cases in these regions an- insecticides generates problems such as; en-
nually. The house fly, Musca domestica L. is  vironmental pollution and toxic side effects
a pest of medical importance that prevails  to humans (Sarwar et al, 2009). This impos-
mostly in unhygienic environmental condi- es a need for other alternative methods
tions and thus indicates to some extent the  which are efficient, economic and environ-
ecological status of that area (Morey 2016). mentally safe. Botanical derivatives materi-
The house fly, M. domestica is a serious pest  alize as a possible larvicides, pupicides, ovi-
to livestock and a public health pest that acts position deterrents, antifeedants and repel-

as a transmitter of many human and animal lent agents against M. domestica adults
diseases (Emerson et al, 1999; Douglass and (Fouda et al, 2017).
Jesse, 2002; Mian et al, 2002).Adult house- The present study aimed at evaluating the

flies have been shown to transmit pathogens potency of methanol, acetone, chloroform
by their sponging mouthparts, through vom- and petroleum ether extracts of Lagenaria
iting, on their body and leg hairs, on the  siceraria leaves against 3" instar larvae of
sticky parts of the feet and through the intes- the housefly, Musca domestica (Diptera:
tinal tract, thereby contaminating food and Muscidae) a mechanical diseases vector.

propagating diseases (De JesUs et al, 2004). Materials and Methods

Several approaches were extensively used to Musca domestica culture: The housefly,

control the threat posed by the house fly, M. Musca domestica were reared and main-

domestica. tained continuously for several generations
Over the past years, synthetic insecticides in Medical Entomology Insectary, Zoology
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Department, Faculty of Science, Al-Azhar
University (Bream and Abd Elghafar, 2003).

Collection and extraction of plant materi-
als: Lagenaria siceraria was collected from
Al-Sharkeya Governorate were left to dry
away from sun rays at room temperature
(27£2°C) for 5 to 10days and pulverized to
powder separately in a hammer mill. The
extraction was performed using methanol,
acetone, chloroform and petroleum ether so-
Ivents. One hundred grams of powder from
L. siceraria leaves for each solvent separate-
ly were extracted using 300ml of methanol,
acetone, chloroform and petroleum ether at
room temperature. After 24 h., the superna-
tants were decanted, filtrated through the
Whatman filter paper (No. 5) and dried in a
rotary evaporator at 40°C for (2-3hours) for
methanol and (40-60minutes) for the other
solvents. The dry extracts were weighed and
kept at -4°C till using for experiments.

Larvicidal activity: The tested material of
the methanol extracts was dissolved in 0.1ml
of methanol, while the tested material of ac-
etone, chloroform and petroleum ether ex-
tracts was dissolved in 2drop of Tweeng, as
emulsifier to facilitate the dissolving oils of
tested material in 250ml water. Larval artifi-
cial diet was mixed with different concentra-
tions of each concerned extract to detect
mortality percent. Then, twenty five of third
3 instar larvae were put immediately into
plastic cups contained media mixed with
different concentrations of extracts. Three
replicates were usually used for each tested
concentration. All plastic cups were incubat-
ed under controlled conditions of tempera-
ture 27+2°C, relative humidity 70-75% and
12-12 light-dark regime. Control larvae re-
ceived 0.1ml of methanol or 2 drops of
Tween80 in 100ml water. Mortality was
recorded daily and dead larvae and pupae
were removed daily.

Larval mortality percent was estimated
using the following equation (Briggs 1960):
larval mortality % = A- B/Ax100 (where: A
= number of tested larvae, B = number of
tested pupa). Pupation rate was estimated
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using the following equation: Pupation % =
A /B x 100 (where: A = number of pupae, B
= number of tested larvae). The pupal mor-
tality percent was estimated using the fol-
lowing equation: Pupal mortality % = A-
B/Ax100 (where: A = number of produced
pupae, B = number of observed adults).

Adult emergence of males and females
were counted and calculated using the fol-
lowing equation: Adult emergence %
A/Bx100 (where: A = number of emerged
adults, B = number of tested pupae). All
values calculated as mean+SD.

Antifeedant and repellent activity: Stand-
ard cages (20x20x20cm) were used to test
the repellent activity of plant extracts. Cot-
ton pieces soaked in 10% sucrose solution
from each concentration added to the wood-
en cages containing 40 starved individuals
(5-7 d-old) for three hours. Control tests
were carried out alongside with the treat-
ments using cotton pieces soaked in 10%
sucrose solution with 2 drops of methanol or
Tween80. Each test was repeated three times
to get a mean value of repellent. Repellency
% was calculated (Abbott, 1925):
Repellency % = [%A-%B/100-%B]x100,
Where: A = unfed treated females%, B =
unfed control females%.

Statistical analysis: Data was carried out
(lentner et al, 1982). LCs, was calculated
using multiple linear regressions (Finney
1971).

Results

Methanol extract of Leaves: The biologi-
cal activity of methanol extract of Lagenaria
siceraria (leaves) against the 3" instar lar-
vae of Musca domestica is shown in table
(2). The highest larval mortality (100.0%)
was caused by the concentration 1200ppm
and the lowest mortality percent (26.7%)
was caused by the lowest concentration
(200ppm) compared to 5.3% for the untreat-
ed larvae. The larval treatment by methanol
extract of L. siceraria (leaves) prolonged the
larval duration, where it recorded 3.6+0.14,
3.2+¢0.17, 2.9+0.21, 2.8+0.10 & 2.5+0.15
days at 1000, 800, 600, 400 & 200ppm; re-



spectively vs.
group.

A reduction in pupation percent was ob-
served, where it recorded 6.7, 24.0, 37.3,
54.7 and 73.3% at concentrations: 1200,
1000, 800, 600 & 400ppm, respectively,
compared to 94.7% for untreated group. The
lethal effect of methanol extract of L.
siceraria (leaves) extended to pupal stage at
all concentrations use (1200, 1000, 800, 600,
400 & 200ppm), where pupal mortality was
83.5, 61.3, 42.3, 42.0 & 34.0%; respectively,
vs. 15.7% for the control. The mean pupal
duration was significantly (P<0.001) affect-
ed at the first three concentrations (800, 600
and 400ppm), recorded 5.6+£0.12, 5.4+0.15
& 4.9+0.10days compared to 4.2+0.20days
for untreated group, with a remarkable re-
duction in adult emergence percent, record-
ed 16.5, 38.7, 57.7, 58.0 & 66.0% at 1000,
800, 600, 400 & 200ppm, respectively, com-
pared to 84.3% for untreated group. Growth
index for larvae and pupae decreased to 1.7
at the concentration 1000ppm. But, in-
creased to 7.5 & 9.3 at lowest two concen-
trations (400 & 200ppm), respectively, com-
pared to 12.8 for untreated group (Tab. 1).

Acetone extract of Leaves: The biological
activity of acetone extract of L. siceraria
(leaves) against 3" instar larvae of M. do-
mestica are shown in table (2). The highest
concentration (1000ppm) caused complete
larval mortality (100.0%); meanwhile lowest
concentration (200ppm) caused larval mor-
tality percent of 25.3%; while at concentra-
tion: 800, 600 & 400ppm the mortality per-
cent was 89.3, 69.3 & 46.7%, respectively,
compared to 9.3% for the control group. The
mean larval duration was prolonged, where
it record 3.8£0.26, 3.2+0.20, 3.0+0.15 &
2.6x0.12days at the concentrations 800, 600,
400 & 200ppm; respectively, compared to
2.4+0.22days for the untreated group.

The pupation percent varied from 74.7% at
the lowest concentration (200ppm) to 53.3,
30.7 & 10.7% at the concentrations 400, 600
and 800ppm, respectively, vs. 90.7% for the
control group. The pupal mortality percent

2.2+0.17days for control
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was 66.7 & 37.7% at concentrations 800and
200 ppm; respectively compared to 19.0%
for control group. The mean pupal duration
was significantly (P<0.001) affected at the
highest concentration (800ppm), where it
recorded 5.3+0.37 days compared with
4.1+£0.14 days for the control group. The
adult emergence % was recorded 33.3, 37.3,
49.7 & 62.3 at the concentrations 800, 600,
400 & 200ppm, respectively compared to
control group (81.0%). The growth index for
larvae and pupae was unaffected by acetone
extract of L. siceraria (leaves) at all concen-
trations used as compared with the untreated
group (Tab. 2).

Chloroform extract of Leaves: The biolog-
ical activity of chloroform extract of L.
siceraria (leaves) against t3" instar larvae of
M. domestica. The highest concentration
(1200ppm) caused complete larval mortali-
ty; meanwhile, lowest concentration (200
ppm) caused a larval mortality percent of
25.3% compared to 10.7% for the control
group. Mean larval duration was 3.7+0.07,
3.2+0.26, 3.0+0.05 & 2.5+0.10days at con-
centrations 800, 600, 400 & 200ppm, re-
spectively, compared to 2.0+0.15days for
untreated group.

The pupation percent increased as concen-
tration decreased from 1.3% at highest con-
centration (1000ppm) to 74.7% at lowest
concentration (200ppm) vs. 89.3% for con-
trol group. Chloroform extract of L. sicerar-
ia (leaves) exhibited a great effect on the
pupae resulted from treated larvae. The pu-
pal mortality% recorded 100.0, 100.0, 83.5,
60.0, 44.7 & 37.7 at the concentrations
1200, 1000, 800, 600, 400 & 200ppm, res-
pectively, compared to 16.3% for control
group. Mean pupal duration was significant-
ly (P<0.05) affected at all concentrations
used.

Adult emergence % recorded 62.3% at co-
ncentration (200ppm). Value decreased to
16.5% at concentration (800ppm) compared
to control group (83.7%). A highly retarded
effect on growth occurred. Growth index
recorded 1.7, 4.6, 6.7&8.1 at concentrations



800, 600, 400 & 200ppm, respectively vs.
12.7 for untreated group (Tab. 3).

Petroleum ether extract of Leaves: The
biological activity of petroleum ether extract
of L. siceraria (leaves) against the 3" instar
larvae of M. domestica. Complete larval
mortality (100.0%) attained at the highest
concentration (250ppm), meanwhile the
lowest value (25.3%) was occurred at the
lowest concentration (50ppm) compared to
8.0% for the control group. The mean larval
duration was insignificantly (P>0.05) affect-
ed at the lowest concentration used (50ppm),
where the larval duration was 2.6+0.25days
vs. 2.1+0.29days for control group. The pu-
pation percentage of the treated larvae de-
creased as the concentration increased, rec-
orded 74.7, 50.7, 24.0 & 6.7 at concentra-
tions 50, 100, 150 & 200ppm, respectively,
compared to 92.0% pupation for the con-
trols. Mean pupal duration was significantly

(P<0.05) affected by all concentrations used.
The growth index recorded 6.0, 3.2, 6.9 &
9.1 200, 150, 100 & 50ppm, respectively vs.
13.3 for control group (Tab. 4).

The toxicity values of methanol, acetone,
chloroform and petroleum ether extracts of
L. siceraria (leaves) based on LCsq values in
a descending order was Petroleum ether ex-
tract > Chloroform extract > Acetone extract
> Methanol extract (Tab. 5, Fig. 1) .

Antifeedant and repellent activity of tested
plant extracts on M. domestica adults: The
methanol, acetone, chloroform and petrole-
um ether extracts of L. siceraria (leaves)
gave a variable degree of repellency Potent
repellency (86.5%) obtained by petroleum
ether extract by 3h post treatment, methanol,
acetone and chloroform extracts exhibited
67.6, 73.0 & 83.8% repellency action, re-
spectively, within 3 hours post treatment
(Tab. 6).

Table 1: Effect of methanol extract of L. siceraria (leaves) on some biological aspects of M. domestica.

Conc. Larval mort. | Larval Pupa- Pupal Pupal Emergence Developmental Growth
ppm % Period tion % Mort. % | Period % Period Index
1200 100.0 — — — — — — —
1000 93.3 3.6+0.147 | 6.7 83.5 6.0£0.0 16.5 9.6+0.14° 1.7
800 76.0 3.2+0.17° | 24.0 61.3 5.6+0.12° | 38.7 8.8+0.29" 4.4
600 62.7 2.9+40.21° | 373 423 5.440.157 | 57.7 8.3+0.36° 7.0
400 45.3 2.8+0.10° | 54.7 42.0 4.9+0.10% | 58.0 7.7+0.20° 7.5
200 26.7 2.5+0.15° | 73.3 34.0 4.6+0.18" | 66.0 7.1+0.33% 9.3
Control | 5.3 2.2+0.17% | 94.7 15.7 4.2+0.20° | 84.3 6.6+0.37% 12.8

No. of tested larvae = 25 per replicate; Conc. = Concentration; ppm = particle per million; SD = standard deviation; mort. = mortali-
ty; a = non-significant (P>0.05); b = significant (P<0.05); ¢ = highly significant (P<0.01); d = very highly significant (P<0.001).

Table 2: Effect of acetone extract of L. siceraria (leaves) on some biological aspects of M. domestica.

Conc. Larval Larval Pupa- Pupal Pupal Emer- Developmental | Growth
ppm mort. % Period tion% | Mort. % Period ge{;}ce Period Index
1000 100.0 — — — — — — —
800 89.3 [ 3.8#0.26" | 10.7 66.7 5.3+0.37° 333 9.10.63° 3.7
600 69.3 3.240.20° 30.7 62.7 4.9+0.16° 37.3 8.1+0.36° 4.6
400 46.7 3.0+0.15° 53.3 50.3 4.7+0.21° 49.7 7.7+0.36° 6.5
200 25.3 2.6+0.12° 74.7 37.7 4.6+0.17° 62.3 7.2+0.29° 8.7

Control 9.3 2.4+0.22° 90.7 19.0 4.1+0.14° 81.0 6.5+0.36° 12.5
Table 3: Effect of chloroform extract of L. siceraria (leaves) on some biological aspects of M. domestica.

Conc. Larval Larval Pupa- Pupal Mort. | Pupal Emer- E]eeﬁ;?p' Growth

ppm mort. % | Period tion % % Period gence % Period Index

1200 100.0 — — — — — — —

1000 98.7 4.0+0.0 1.3 100.0 — — — —

800 89.3 3.7+0.07° 10.7 83.5 6.2+0.0 16.5 9.9+0.07° 1.7

600 68.0 3.2¢0.26° | 32.0 60.0 5.4+0.15° | 40.0 8.6+0.39° | 4.6

400 453 3.0+¢0.057 | 54.7 44.7 5.24¢0.23° | 55.3 8.240.28° | 6.7

200 25.3 2.5+0.10° | 74.7 37.7 4.620.17° | 623 7.740.27° 8.1

Control | 10.7 2.0+0.15% | 89.3 16.3 4,1+0.18° | 83.7 6.6+0.33° 12.7
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Table 4: Effect of petroleum ether extract of L. siceraria (leaves) on some biological aspects of M. domestica

Conc. Larval Larval Pupation | Pupal Pupal Emer- Developmental | Growth
ppm mort. % Period % Mort. % Period gence % Period Index
250 100.0 — — — — — — —
200 93.3 4.2+0.21° 6.7 415 5.6+0.39° 58.5 9.8+0.70° 6.0
150 76.0 3.5+0.21° 24.0 72.3 5.2+0.21° 27.7 8.7+0.34° 3.2
100 49.3 2.9+0.23 50.7 49.3 4.8+0.15° 50.7 7.3+0.42° 6.9
50 25.3 2.6+0.25° 74.7 35.3 4.5+0.08° 64.7 7.1+0.16° 9.1
Control 8.0 2.1+0.29° 92.0 20.3 3.9+0.11° 79.7 6.0+0.36° 13.3
Table 5: Relative efficiency of L. siceraria solvents extracts (leaves) against M. domestica larvae.
LCs, value Fed flies Non-fed flies Repellency action
Extract
(ppm) No. | % No. % (%)
Methanol 468.5 12 30.0 28 70.0 67.6
Acetone 432.1 10 25.0 30 75.0 73.0
Chloroform 433.8 6 15.0 34 85.0 83.8
Petroleum Ether 101.4 5 125 35 87.5 86.5
Control 0.0 37 92.5 3 7.5 0.0

Table 6: LCsy concentration of L. siceraria (leaves) solvents extracts as antifeedant &repellent for M. domestica.

Extract LCso (ppm) Slope (b) Correlation Coefficient (r)
Methanol 468.5 0.0748 0.9862

Acetone 432.1 0.096 0.986

Chloroform 433.8 0.0793 0.936

Petroleum ether 1014 0.3868 0.9596

Discussion

Although Insecticide applications have a
high efficiency against the target species,
vector control is facing a threat due to the
development of resistance to chemical insec-
ticides resulting in rebounding vectorial ca-
pacity (Liu et al, 2006). Thus, they are re-
sponsible for substantial hazards to a variety
of non-target organisms and environment in
the form of biomagnification (Gold et al,
2001). The present authors diverted their
attention towards plant kingdom, which are
ecofriendly and low cost (Madhu et al,
2009). Lagenaria siceraria belongs to fami-
ly Cucurbitaceae is known to be eco-friendly
and are not toxic to vertebrates. Moreover, it
is clearly proved that crude or partially puri-
fied plant extracts are less expensive and
highly efficacious for the control of Musca
domestica rather than the purified com-
pounds or extracts (Jang et al, 2002; Caval-
canti et al, 2004). However L. siceraria was
used for the first time to control M. domesti-
ca.

L. siceraria leaves extract have exerted
promising larvicidal effect against 3" instar
larvae of M. domestica. Toxicity of these
plant extracts was varied according to the
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plant part, solvent used in extraction and al-
so the concentration of the extract. The lar-
val mortality percent was increased by in-
creasing extract concentration for all plant
extracts tested. Based on LCsy values, the
petroleum ether extract was the most effec-
tive than chloroform, acetone and methanol
extracts tested. The effect of tested L.
siceraria leaves extracts on larval mortality
of M. domestica was in a harmonious with
earlier reports for using plant extracts
against the larvae of M. domestica. The ob-
tained results are agreed with Begum et al.
(2010) for the crude ethanolic leaves ex-
tracts of Calotropis procera and Anonna
squamosal (LCsp values were 282.5 and
550ppm), Begum et al., (2011) for ethanolic
extracts of Calotropis procera (seeds) on 3™
instar larvae of M. domestica (the 100.0%
mortality was observed at 500ppm), Akhater
et al. (2012) for the fresh leaf of milk weed
(Calotropise procera) juice against larvae of
M. domestica, Sinthusiri et al. (2013) for
essential oils from Cinnamomum verum,
Myristica fragrans and Syzygium aromati-
cum against M. domestica, Ogbalu et al.
(2014) for the aqueous leaf extract of tobac-
co (Nicotiana tabacum) on M. domestica



larvae, Aktar and Islam, (2015) for whole-
plant boiled extracts of three indigenous
plant species Calotropis procera, Piper
longum and Polygonum hydropiper against
M. domestica, where the LCso values were
557.89, 981.02 & 773.27uL, Morey (2016)
for the crude extracts of Citrus limon and
Ocimum basilicum against M. domestica
with LCso (110ppm) shown by O. basilicum,
Carapeto et al., (2017) for two formulations
of Amanita muscaria against M. domestica
with two methods of extraction, where the
mean lethal concentration (LCsp) of aqueous
extract from dried, powdered basidiomes
(DPB) was approximately 1931.02ppm and
the LCso for the fresh basidiomes liquefied
in water (FLB) was about 30%.

Also, similar results were recorded by Fouda
et al. (2017) for ethanolic, acetone and pe-
troleum ether extracts of Lantana camara
(leaves and stems) against 3" instar larvae of
M. domestica, where petroleum ether extract
from leaves and stems were more toxic than
acetone and ethanolic one.

In the present study, prolongation in larval
duration with tested plants was similar to
that reported in M. domestica by Bakr et al.
(2003) an Artemisia monosperma, Conyza
dioscoridis, Clerodedron inerme, Clocasia
antigorum, Elkattanet al. (2011) using Lan-
tana camara and Cupressus macrocarpa
(leaves) powders. On the other hand, the
shortened larval period after treatment
agreed with Shaalan et al. (2005) where they
treated Aedes aegypti larvae with Callitris
glaucophylla. They mentioned that, the lar-
vae developed to pupate faster as their envi-
ronment increased in toxicity and (Abdel
Razik, 2017) of M. domestica when treated
with two plant crude extracts and three plant
volatile oils.

The present results showed the prolonga-
tion in pupal duration, similar observation
was also recorded on M. domestica by Bakr
et al. (2003) who used Artemisia mono-
sperma, Conyza dioscoridis, Eichhornia
crassipes, Clerodedron inerme, Clocasia
antigorum and Farestia aegyptia. On the
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contrary, other plants reduced pupal duration
such those recorded by Bakr et al. (2003)
who used Zygophyllum coccineumon M.
domestica, Khater and Shalaby, (2008) for
Cyperus esculentuson C. pipiens and El-
Sheikh et al. (2012) for methanolic extract
of Tribulus terrestris on the malarial vector
Anopheles arabiensis.

The decrease in the percentage of M. domes-
tica adult emergence when treated with the
tested plant extracts agreed with Khalaf et
al., (2009) who recorded a high reduction in
Synthesiomyia nudiseta adult emergence af-
ter larval treatiment with C. macrocarpa and
A. officinarum volatile oils, Singh and Kaur
(2016) recorded12.75 & 25.55% reduction
in M. domestica adult emergence by dipping
and thin layer technique after treating 3"
larval instar with chloroform extract of Rici-
nus communis and Olaleyeet al. (2017) re-
ported that, at 15.0% concentration of
Petiveria alliacea, and Fluegga evirosa re-
duced mean emergence of M. domestica
adults by 10.0, 9.0, 11.9, 11.9 &13.8%.

In the present study, growth index of M.
domestica was affected by the tested plant
extracts as it decreased with the increased
concentration of extract. Retardation in
growth was induced by different parts of
plant tested. This agreed with studies using
different plant extracts against some dipteran
species as Jeyabalan et al., (2003) for Pelar-
gonium citrosa leaf extracts on Anopheles
stephensi, Nathan et al. (2006) for Melia
azedarachon A. stephensi, Sharma et al.
(2006) where they used Artemisia annua
extract against Culex autnauetesctetus and
Fouda et al. (2017) used L. camara (leaves
and stems) extracts against M. domestica.

In the present study tested plant extracts
exhibited a various degree of repellency at
the concentration LCsp against M. domestica
and this may reflect the complexity of the
chemical composition of their constituents.
The petroleum ether extraction of the plant
used was more effective in repellent action
against M. domestica as compared with the
chloroform, acetone and methanol extrac-



tions. These results agreed with Bisseleua et
al. (2008) where they used petroleum ether
extracts of Griffonia simplicifolia and Zan-
thoxylum xanthoxyloides against M. domes-
tica, ELbermawy et al. (2011) used C. sem-
pervirens, Cupressus macrocarpa, Euphor-
bia pereskiifolia, pelargonium zonale, L.
camara, Cyperus rotundus, Acacia nilotica,
Simmondsia chinensis, Eucalyptus globulus,
Amygdalus communis and Citrus maxima
extracts and essential oils against M. domes-
tica, Sharma et al. (2011) used ethanolic ex-
tracts of Annona squamosa, Artemisia ja-
ponica, Artemisia niligirica, Blumea erian-
tha, Calotropis procera, Hyptis suaveolens,
Lavendula bipinnata, Lavendula lawii, Le-
onotis nepetaefolia and Leucas asper and
Ocimum gratissimum against M. domestica,
Chintalchere et al, (2013) used essential oils
of Thymus vulgaris and Eugenia coryophyl-
lus against M. domestica, Morey (2016)
used the crude extracts of lemon, Citrus
limon and basil, Ocimum basilicum against
M. domestica and Fouda et al., (2017) used
ethanolic, acetone and petroleum ether ex-
tracts from leaves and stems of Lantana ca-
mara against M. domestica.
Conclusion

The outcome data showed that L. siceraria
extracts used proved to be \ a new promising
controlling and repellent agents for M. do-
mestica.
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Fig. 1. Regression line of larval mortality of M. domestica treated with different solvents extracts of L. siceraria (leaves).
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