
Journal of Mosquito Research (online), 2014, Vol.4 

http://jmr.sophiapublisher.com 

© 2014 BioPublisher, an online publishing platform of Sophia Publishing Group. All Rights Reserved.  
Sophia Publishing Group (SPG), founded in British Columbia of Canada, is a multilingual publisher. 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 



Journal of Mosquito Research (online), 2014, Vol.4 

http://jmr.sophiapublisher.com 

© 2014 BioPublisher, an online publishing platform of Sophia Publishing Group. All Rights Reserved.  
Sophia Publishing Group (SPG), founded in British Columbia of Canada, is a multilingual publisher. 

 
Publisher 
Sophia Publishing Group 

Edited by 
Editorial Team of Journal of Mosquito Research 

Email：edit@jmr.sophiapublisher.com  
Website：http://jmr.sophiapublisher.com 
 
Address: 
11388 Stevenston Hwy,  

PO Box 96016, 

Richmond, V7A 5J5, British Columbia, Canada 

 

Journal of Mosquito Research (ISSN 1927-646X) is committed to publishing and disseminating all 

the latest and outstanding research articles, letters and reviews in all areas of mosquito research and 

the related field. All papers chosen for publications should be creative reviews and opinions or 

innovative research work in the field of mosquito and its affecting the living organisms, as well as 

environmental risk and public policy relevant to mosquito modified organisms. Topics include the 

research at molecular or protein level of mosquito, impact on the ecosystem, containing positive and 

negative information, natural history of mosquito, also publishing innovative research findings in 

the basic and applied fields of mosquito and novel techniques for improvement, as well as the 

significant evaluation of its related application field. 

The primary criterion for publication is new insights that are not only of broad interest to scientists, 

and teachers/students/researchers engaged in mosquito research, but are also appropriate for R & D 

personnel as well as readers interested in mosquito research. 

 

BioPublisher, operated by Sophia Publishing Group (SPG), is an international 

Open Access publishing platform that publishes scientific journals in the field 

of life science. Sophia Publishing Group (SPG), founded in British Columbia 

of Canada, is a multilingual publisher. 

 

All the articles published in Journal of Mosquito Research are Open Access, 

and are distributed under the terms of the Creative Commons Attribution 

License, which permits unrestricted use, distribution, and reproduction in any 

medium, provided the original work is properly cited. 

 

BioPublisher uses CrossCheck service to identify academic plagiarism through 

the world’s leading plagiarism prevention tool, iParadigms, and to protect the 

original authors' copyrights. 



Journal of Mosquito Research, 2014, Vol.4
http://jmr.biopublisher.ca

1

Latest Content
First time Record of Aedes scatophagoides (Theobald, 1934) from Latur (M.S.); Deccan Plateau of India

Laxmikant V. Shinde, K.D. Thete

Journal of Mosquito Research, 2014, Vol. 4, No. 1

Larvicidal and Pupicidal Toxicities of Plectranthus glandulosus and Callistemon rigidus Leaf Essential Oils

against Three Mosquito Species

Danga Yinyang Simon Pierre, Nukenine Elias Nchiwan, Esimone Charles Okechukwu, Younoussa Lame

Journal of Mosquito Research, 2014, Vol. 4, No. 2

Anacardium occidentale, Afromomum melegueta, Garcina kola and Citrus sinensis: Potential Entomocides for the

Management of Malaria Vector, Anopheles gambiae

K.D. Ileke, J.O. Afolabi, O.C. Ogungbite, J.O. Olayinka-Olagunju, O.M. Akanbi

Journal of Mosquito Research, 2014, Vol. 4, No. 3

Mosquito Larvicidal Potential of Salicylic Acid and 3,5-Di Nitro Salicylic Acid against Filarial Vector Culex

quinquefasciatus

Rajendra Prasad Mondal, Anupam Ghosh, Goutam Chandra

Journal of Mosquito Research, 2014, Vol. 4, No. 4

Traps for Collection and Monitoring of Adults from Anopheles spp.

Rose Monnerat, Izanelda Magalhães, S Daniel, felipe Ramos, Edison Sujii, Lilian Praça, Erica Martins, Carlos Marcelo Soares

Journal of Mosquito Research, 2014, Vol. 4, No. 6

New Prospective on Fungal Pathogens for Mosquitoes and Vectors Control Technology

Gavendra Singh, Soam Prakash

Journal of Mosquito Research, 2014, Vol. 4, No. 7

Ideal Time to Evaluate Infestation of Breeding-sites of Anopheles spp. in Brazil

Rose Monnerat, Izanelda Magalhães, Simone Daniel, Felipe Ramos, Edison Sujii, Lilian Praça, Erica Martins, Carlos Marcelo Soares

Journal of Mosquito Research, 2014, Vol. 4, No. 8

Mosquito Larvicidal Efficacy of Leaf Extract from Mangrove Plant Rhizophora mucronata (Family:

Rhizophoraceae) against Anopheles and Aedes Species

Jayaprakash K, Meenakshi S.V

Journal of Mosquito Research, 2014, Vol. 4, No. 9

Larvicidal Activity of Nelumbo nucifera Gaertn. (Nymphaeaceae) against Anopheles stephensi (Liston 1901) and

Its Effect on Non-target Organisms

Anushree Singha Ray, Kuntal Bhattacharya, Aniket Singh, Goutam Chandra

Journal of Mosquito Research, 2014, Vol. 4, No. 10



Journal of Mosquito Research, 2014, Vol.4
http://jmr.biopublisher.ca

2

Toxicity and Fumigant Effect Of Powder and Oil Extracts of Cleisthopholis Patens (Benth) against Larvae and

Adults Anopheles Mosquito

Akinneye J.O., Afolabi, O.J.

Journal of Mosquito Research, 2014, Vol. 4, No. 11



Journal of Mosquito Research, 2014, Vol. 4, No. 11, 1-6
ISSN 1927-646X
http://jmr.biopublisher.ca

1

Research Report Open Access

Toxicity and Fumigant Effect Of Powder and Oil Extracts of Cleisthopholis
Patens (Benth) against Larvae and Adults Anopheles Mosquito

Akinneye J.O. , Afolabi, O.J.
Department of Biology, School of Sciences, Federal University of Technology, P.M.B 704, Akure, Ondo State, Nigeria

Corresponding author email: josephakinneye@yahoo.co.uk
Journal of Mosquito Research, 2014, Vol.4, No.11 doi: 10.5376/jmr.2014.04.0011
Received: 30 Jun., 2014
Accepted: 28 Jul., 2014
Published: 19 Aug., 2014
© 2014 Akinneye and Afolabi, This is an open access article published under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Preferred citation for this article:
Akinneye and Afolabi, 2014, Toxicity and Fumigant Effect Of Powder and Oil Extracts of Cleisthopholis Patens (Benth) against Larvae and Adults Anopheles
Mosquito, Journal of Mosquito Research, Vol.4, No.11, 1-6 (doi: 10.5376/jmr.2014.04.0011)

Abstract The ethanolic and aqueous extracts of the stem-bark of Cleisthopholis patens (Benth) were tested against the larvae and

adults of Anopheles gambiae at varying concentrations (10%, 20%, 30%, 40% and 50% for powder, 1%, 2%, 3%, 4% and 5% for oil

extract and 10%, 20%, 30%, 40% and 50% for aqueous extract). The ethanolic oil extract of C. patens at 1-5% concentrations had

significant effect on larvae and adult of An. gambiae with percentage mortality range of 83-100% within 90mins of exposure periods.

The aqueous extract of C. patens was relatively ineffective against the larvae of An. gambiae at all levels of concentrations while the

fumigant effect of the powder was slightly effective against adult An. gambiae which achieved 23.30 - 36.70% mortality of the insect.

The results obtained showed significant difference when the value of ethanolic extract, the aqueous extract and the powder form were

compared (p < 0.05). This shows that the plant oil (ethanolic extract) of C. patens is highly toxic at all concentrations (1-5%) to the

larvae and adults of An. gambiae which resulted in the mortality effects.

Keywords Anopheles mosquito; Fumigant; Cleisthopholis patens; Mortality

Background
The control of mosquitoes is essential, as many
species of mosquitoes are vectors of diseases. The
female mosquitoes vector pathogens that transmit
diseases such as malaria, yellow fever, dengue,
filariasis etc. they also constitute intolerable biting
nuisance to the human host (Collins and Paskewitz,
1995). Nigeria is located in malaria risk zones of sub
Saharan Africa, being a highly populated country, her
populace are at the highest risk of morbidity and
mortality caused by the disease, which kills more than
one million people annually (WHO 2010; RBM 2011).
Many of this death are as a result of poverty, because
several poor Africans may not be able to afford the
cost of medication or good accommodation to screen
out mosquitoes. Therefore, in line with Nigeria
governments continued effort to eradicate malaria,
researchers have routinely screened readily available
plants for their bio efficacy against the vector of
malaria pathogen (the Anopheles mosquito).
Mosquitoes are estimated to transmit disease to more
than 700 million people annually in Africa, South

America, Central America, Mexico and much of Asia
with millions of resulting deaths (Mark, 1998). The
prevalence of malaria and other diseases which
mosquitoes transmit can be largely attributed to the
success of these dipterans in the tropical biome as well
as their abilities to develop immunity and resistance
against conventional method of control. Malaria is the
most prevalent of mosquito borne disease being
endemic in about 109 countries, infecting 190-330
million people and causing about 1 million deaths
every year. With the increasing knowledge of these
Anopheles mosquitoes, the disease and nuisance
caused by these mosquitoes have led to the use of
various methods of controlling or reducing their
populations. Use of insecticides and natural enemies
are the most common. Also, use of chemical such as
diazon, Dichlorodiphenyltrichloroethane (DDT) and
permetrin can reduce their population but these
chemicals has limitations which include, their toxic
effects on human, genetic resistant strains, workers
safety, high cost, serious environment etc. (Shin-foon,
1984). This has led to the banning of these chemicals.
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Due to the fact that application of synthetic
insecticides has poisoned the environment as well as
non- target organisms, these problems brought about a
search for safer alternative control measure for
mosquito which led to the use of natural products of
plant origin with insecticidal properties (Sharma et al.,
1990). It has been found that medicinal plant extracts
are one the safer alternative method of controlling
mosquitoes. One of the early reports on the use of
plant extracts against mosquito larvae was that of
Campbell et al (1993) where it was discovered that
plant alkaloids like nicotine, anabasine, methyl
anabasine, and lumpinin extracted from the Russian
weed, Anabasis aphylla, killed the larvae of Culex sp.
Monzon et al (1994) reported that some medicinal
plants containing natural toxins were effective against
mosquito larvae. Not only can medicinal plant extracts
be effective but also they may greatly reduce the risk
of adverse ecological effects and they do not induce
pesticide resistance in mosquitoes. Since these
chemicals are taken from medicinal plants, they are
expected to have less toxicity on human (that is if they
are toxic at all), and they should be highly
biodegradable (Choochote et al., 1999.)
Cleisthopholis patens have been selected as potential
candidate against the larvae and adults of Anopheles
mosquito. This research is sought to evaluate the

toxicity of ethanolic oil extract, aqueous extract and
powder of C. patens against the larvae and adult of
Anopheles gambiae.

Follow the instructions regarding references in the
text.

1 Results
1.1 Contact Effect of Oil Extract on Mortality of
Mosquito Larvae
The contact effect of oil extract on mosquito larvae is
presented in Table 1. At all levels of oil concentration
no larvae mortality was recorded at 30 minutes
post-treatment periods. All concentrations of the
plant oil were able to cause 43.30%~70.00% larvae
mortality at an application period of one hour (1 hr).
The 0.4 mL and 0.5 mL of the oil extract
concentrations were the earliest to attain 66.7% and
70.00% larvae mortality respectively within 1hr post
treatment period and they differ significantly from
others (p<0.05). These same concentration 0.4 mL
and 0.5 mL caused 100% larvae mortality at 1 hr
30mins exposure period and no concentration rate of
the plant oil was able to achieve this level of larvae
mortality and were significantly different (p<0.05)
from other except for 0.3 mL oil extract which had
96.70% larval mortality.

Table 1 Contact effect of oil extract of C. patens on the mortality of mosquito larvae

Plant oil extracts Conc. (%)
% Mortality after

30 mins 1 h 1 h 30 mins

1 0.00±0.00a 43.3±00.33b 83.30±0.33b

2 0.00±0.00a 53.3±00.33c 90.00±0.00c

3 0.00±0.00a 60.0±00.00bc 96.70±0.33d

4 0.00±0.00a 66.70±0.33cd 100.0±00.00d

5 0.00±0.00a 70.00±0.00d 100.0±00.00d

Control 0.00±0.00a 0.00±0.00a 0.00±0.00a

Note: Each value is the mean + standard error of 3 replicates. Mean followed by the same letters are not significantly (P >0.05)
different from each other using New Duncan’s Multiple Range Test

1.2 Contact Effect of Aqueous Extract on Mortality
of Mosquito Larvae
The contact effect of powder on mortality of
mosquito larval is presented in Table 2. At all
levels of concentrations, no larva mortality was
recorded within 30 minutes of exposure periods.
Meanwhile, 40% and 50% concentrations were
the earliest to cause 10% larva mortality at 1

hour of exposure periods, and there were
significant difference (p<0.05) when compared
to other concentrations (10%, 20% & 30%) and
the control. At 1 hr 30 mins exposure no
concentration rate of the plant powders attained
>26.70% larvae mortality and were significantly
different (P<0.05) from control except for 10%
which had 3.30%.
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Table 2 Contact effect of aqueous extract of C. patens on the mortality of mosquito larvae

Plant powder Conc. (%)
% Mortality after

30 mins 1 h 1 h 30 mins

10 0.00±0.00a 0.00±0.00a 3.30±0.33ab

20 0.00±0.00a 0.00±0.00a 10.00±0.00ab

30 0.00±0.00a 3.30±0.33a 16.70±0.33cd

40 0.00±0.00a 10.00±0.00b 23.30±0.33de

50 0.00±0.00a 10.00±0.00b 26.70±0.33e

Control 0.00±0.00a 0.00±0.00a 0.00±0.00a

Note: Each value is the mean + standard error of 3 replicates. Mean followed by the same letters are not significantly (P >0.05)
different from each other using New Duncan’s Multiple Range Test

1.3 Fumigant Effect of Powder on Adult
Mosquitoes
The fumigant effect of powder on mortality of adult
mosquito is presented in Table 3. At all grams of the
powder (1.0 g, 2.0 g, 3.0 g, 4.0 g and 5.0 g), there was
no adult mortality at 30minutes post-treatment periods.
At one hour post-treatment period 3.0 g, 4.0 g and 5.0
g powder connections were able to cause 13.30 to
16.70% adult mortality at 30 minutes and these were

significantly different (P<0.05) from the mortality at
1.0 g, 2.0 g and the control. The 1.0 g and 2.0 g of the
powder caused 23.30% adult mortality and were not
significantly different from one another (P>0.05). The
other concentrations (3.0 g, 4.0 g and 5.0 g) attained
30.00 to 36.70% adult mortality and were not
significantly different (P>0.05) from the others
but significantly different (P<0.05) from the
control.

Table 3 Fumigant effect of powder of C. patens on the mortality of Adult mosquito

Plant powder W/w (g)
% Mortality after

30 mins 1 h 1 h 30 mins

1.0 0.00±0.00a 0.00±0.00a 23.30±0.33b

2.0 0.00±0.00a 3.30±0.33a 23.30±0.33b

3.0 0.00±0.00a 13.30±0.33b 30.00±0.33c

4.0 0.00±0.00a 16.70±0.33b 33.00±0.33c

5.0 0.00±0.00a 16.70±0.33b 36.70±0.33c

Control 0.00±0.00a 0.00±0.00a 0.00±0.00a

Note: Each value is the mean + standard error of 3 replicates. Mean followed by the same letters are not significantly (P >0.05)
different from each other using New Duncan’s Multiple Range Test

Table 4 Fumigant effect of oil extract of C. patens on the mortality of Adult mosquito

Plant oil extract Conc. (%)
% Mortality after

30 mins 1 h 1 h 30 mins

10 36.70±0.33b 73.30±0.33b 93.30±0.33b

15 43.30±0.33b 80.00±0.00c 100.00±0.00b

20 53.30±0.33c 90.00±0.00d 100.00±0.00c

25 66.70±0.33d 90.00±0.00d 100.00±0.00c

30 70.00±0.00d 90.00±0.00d 100.00±0.00c

Control 0.00±0.00a 0.00±0.00a 0.00±0.00a

Note: Each value is the mean + standard error of 3 replicates. Mean followed by the same letters are not significantly (P >0.05)
different from each other using New Duncan’s Multiple Range Test

1.4 Fumigant Effect of Oil on Adult Mortality of
Mosquitoes
The Fumigant effect of oil on adult mortality of
mosquito is presented in Table 4. At 30 minutes
post-treatment, all concentrations of the plant oil (10%,
15%, 25%, and 30%) caused 36.70~70% adult

mortality. The plant oil at 20~30% was the earliest to
cause 90% mortality at 1 hour post-treatment period,
whereas, the 10-15% attained 73.30~80.00% adult
mortality at 1 hour post-treatment period. At 1 hr 30
mins post-treatment period, all concentrations of the
plant oil (10%, 15%, 25%, and 30%) caused
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93.30~100.00% adult mortality and were not
significantly different (p>0.05) from one another
except for 1.0 mL which had 93.30% adult mortality
but are all different from the control.

2 Discussion
The problem of high cost and development of
resistance in many vector mosquito species to several
of the synthetic insecticides have received interest in
exploring the pest control potential of plants (Grainge
and Ahmed, 1988). Also economic and environmental
concerns have encouraged a tendency recently toward
the use of ‘soft’ pesticide (Awad, 2003). The
assessment of botanicals for the oil extract of
Cleisthopholis patens shows that at all concentrations
(1%, 2%, 3%, 4% and 5%) achieved 83~100% larvae
mortality within 1hr 30mins exposure periods. This
observation was similar to the report of Oke et al,
(2011) that hexanolic extract of Piper guineense killed
both 77 and 95% of Aedes aegypti larvae within
1~24hrs, respectively. The mortality of the larvae in
this present study could be due to strong pungent
odour of the plant oil. A number of plants with high
pungency have been reported for their bioactivity
against insect pests (Dupriez and De-Leener, 1998).
Oils are commonly used in insect control because they
are relatively bioactive against virtually all life stages
of insects (Adedire 2003; Aranilewa et al. 2006). The
fumigant effect of the ethanolic oil extract against the
adult An. gambiae in this study achieved 93~100%
mortality within 1hr 30mins post-treatment. This
observation is in accordance with the findings of
Akinkurolere et al. (2011) that the extract of Xylopia
aethiopica is highly toxic to the larvae and adults of
An. gambiae due to its strong pungent odour. The
aqueous extract of Cleisthopholis patens was
relatively ineffective against the larvae of Anopheles
gambiae. The ineffectiveness of aqueous extract of C.
patens against Anopheles gambiae larvae may be due
to fact that water used for the extraction is a polar
solvent. Also Fafioye et al. (2004) reported that the
ethanolic oil extract of Parkia biglobosa and Raphia
vinifera were more potent against the juvenile of
Clarias gariepinus than the aqueous forms. This is
due to the polarity, volatility and its power (ethanol) to
dissolve more of the active ingredients. The fumigant

effect of powder on adults of Anopheles gambiae
achieved 23.30~36.70% mortality of the insect. Hence,
they are slightly effective against the adult insect. The
slight effect of the powder against the adult mosquito
may be attributed to the choking nature of the plant
powder; this may inhibit gaseous exchange between
the adult insect and the microclimate environment
within the container. The effectiveness of the oil
extract might also be attributed to the presence of
active ingredients such as tannin, saponin and alkaloid
in the plant which has been reported to have
antioxidant effect on the aquatic stages of mosquitoes
(Akinkurolere al. 2011).

Results from this study are in agreement with previous
findings where varying degrees of efficacy of plant
materials against mosquito species were reported (Al
Dakhil and Morsy, 1999; Amusan and Okorie, 2002;
El- Bokl 2003; Nathan et al. 2005; Promsiri et al.
2006; Singh et al. 2006).

The plant material used (Cleisthopholis patens) in this
study was highly effective against Anopheles gambiae
and could be included in the management strategies of
mosquitoes. In addition to their environmental
friendliness, this plant is readily available, cheap, and
affordable to the resource- poor persons in Nigeria.

3 Materials and Methods
3.1 Insect Culture
Stagnant water was collected in a plastic bowl and
placed in a shady area at the back of Biology
Laboratory, School of Science, Federal University of
Technology Akure, Ondo State, Nigeria. After a few
days (about 7days) mosquito larvae were observed to
be emerging from the eggs which have been laid by
the adult mosquitoes. These larvae were taken into the
Biology laboratory for the experiment. In the
laboratory, the larvae were transferred into another
plastic container containing water; this was in turn
transferred into a wooden net cage (of dimension
80×60×50 cm). Inside the container, the larvae were
fed with yeast. The adult mosquitoes that emerged
after a few days were blood fed on a live rat. The
culture was maintained at (28±2)℃, (75±2) %
photoperiod of 12 h light followed by 12 h dark
(12L:12D).



Journal of Mosquito Research, 2014, Vol. 4, No. 11, 1-6
ISSN 1927-646X
http://jmr.biopublisher.ca

5

What are the temperature, photoperiod and relative
humidity rates?

3.2 Preparation of Plant Materials
3.2.1 Plant Powder
The stem-bark of Cleisthopholis patens (Benth) was
obtained from a river bank at Modebiayo Camp in
Ondo West Local Government Area of Ondo State.
The stem- bark was cut into small pieces and air dried
for 30 days in the laboratory before pounding using
mortar and pestle. These materials were pulverized in
to fine powder with the aid of an industrial electric
pulverizing machine at the Department of Animal
Production and Health Laboratory FUTA and sieved
into fine powder. The powder was kept in an air tight
plastic container and stored at ambient temperature
(28±2)℃ until when needed.

3.2.2 Plant Oil
One hundred and fifty grams of the pulverized material
was weighed into thimble and extracted using ethanol in
a soxhlet extractor. Thereafter, the thimble was removed
from the unit and the ethanol was recovered by
redistilling the contents using rotary evaporator and then
air dried to remove any trace of solvent. The oil was kept
in a plastic bottle till when needed.

3.3 Toxicity Test
3.3.1 Effect of Ethanolic Oil Extracts on Mosquito
Larvae
Different concentrations of the plant extracts; 1%, 2%,
3%, 4% and 5% were measured with the aid of
syringe and poured into10 mL of water inside Petri
dishes of 9 cm diameter and 3 cm depth. The 3rd instar
larvae of mosquitoes were then collected from the
breeding cage and introduced into the treated water
inside the Petri dishes. Larval mortality was then
counted after 30 minutes, 1hour and 1hour 30 minutes.
The experiment was replicated three times and one
untreated control.

3.3.2 Effect of Aqueous Extract on Mosquito
Larvae
The following concentrations, 1 g, 2 g, 3 g, 4 g, and 5
g were soaked into 100 mL of distilled water for 24
hours and then filtered separately using Whatman’s
No. 1 filter paper. The filtrate was collected into a

flask and corked. 10 mL was taken from each
concentration prepared with the aid of syringe and
emptied into Petri dishes of 9 cm diameter and 3 cm
depth. Ten (10) 3rd instar larvae of mosquito were
introduced into the treated water and mortality were
counted after 30 mins, 1 hour, and 1 hour 30 minutes.
Each concentration was replicated three times and
untreated control. Larval mortality was calculated as
number of dead larvae divided by total number of
larvae (10) multiplied by 100.

3.3.3 Effect of Powder and Oil Extracts on Adult
Mosquitoes
Different grams (1 g, 2 g, 3 g, 4 g and 5 g) of the plant
powder were put in muslin cloths sown into 3 cm × 2
cm dimension and suspended with the aid of thread at
a distance of 6 cm from the lid of plastic containers of
dimension 13 cm depth 12 cm diameter. Ten (0~24 hrs
old) adult mosquitoes were introduced into the plastic
containers each containing the suspended bags of
plant powders. The experiment was replicated three
times and adult mortality was counted after 30
minutes, 1 hour and 24 hours.

The fumigant effect of the plant extract on adult
Anopheles mosquitoes was tested by measuring the
following of the raw extract 1 mL, 1.5 mL, 2.0 mL,
2.5 mL, and 3.0 mL of the oil extract and pouring it on
2 cm× 2 cm Whatman’s No. 1 filter paper strips.
These strips of filter paper were allowed to dry for 2
hours thereafter placed in plastic containers of
dimension 13 cm diameter and 12 cm depth. Ten
(0~24 hrs old) adult mosquitoes were introduced and
the containers were covered with the lids. The
experiment was replicated three times and adult
mortality was counted after 30 minutes, 1 hour and 1
hour 30 minutes.

3.4 Statistical Analysis
All data were analysed using Analysis of Variance
(ANOVA) and Duncan Multiple range was used to
separate the means. All analyses were carried out at
95% confidence level using the Statistical Package for
Social Sciences (SPSS) for windows version 16.0.
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