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ABSTRACT 
 

Mosquito larvae are highly distributed in tropical regions where breeding sites are diverse and causing a 

number of public health diseases, when they emerge. This study tested the efficacy of two grounded 

insecticidal plant powders against the emergence of Anopheles and Culex species. Larvae of mosquitoes 

were collected using 350mL deep ladles and scooping spoon from Ethiope East LGA, Delta State, Nigeria. 

The mosquito larvae were exposed to 0.5, 1.0, and 1.5g of Psoralea corylitolia and Sesamum radiatum in 

100mL of water. This corresponded to 0.005, 0.01, and 0.015g/mL concentrations for the experiment, 

respectively. Mosquitoes were exposed to these treatments in 20 larvae per concentration in 

quadruplicates. Mean mortality and time of mortality were recorded. Probit model was used to determine 

LT50 and LT95. Mortality of larvae increased as concentration and time increased. Highest mortality was 

recorded in Culex mosquitoes exposed to 1.5g of Psoralea corylitolia and was closely followed by 

Anopheles mosquitoes exposed to same concentration of Sesamum radiatum. The differences between the 

mortalities were highly significant (P<0.00001). Emergence depreciated as the concentration increased 

with high mortality especially with 0.5g of Psoralea corylitolia exposed to Anopheles mosquito larvae. 

The insecticidal test plants did not determine the sex of mosquitoes and it was not significant (F sex 

ratio=1.127; P=0.357). Physicochemical parameters of water may have influenced mortality of mosquitoes 

exposed to Sesamum radiatum for 30min (P<0.05). Lethal time for 50% of mosquitoes ranged from 31 to 

5858min whereas LT95 ranged from 1435 to 10218min for the two insecticidal test plants respectively. 

There is need for more study with the trial of oil of Sesamum radiatum and the determination of the gas 

chromatograph of this novel plant to ascertain the active components.  
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1. INTRODUCTION 
Mosquitoes are highly abundant vectors that cause several diseases of increasing public health concern in 

humans and animals globally (WHO 2017). Unlike vectors of other infectious diseases, mosquitoes have been 

spotted as the most important vector due to the role they play in disease transmissions (Becker et al. 2020). Some of 

these diseases include dengue fever, malaria, filariasis, arboviruses, west Nile virus, Japanese encephalitis, yellow 

fever, chikungunya and so numerous to mention many of them (Chancey et al. 2015; Dad et al. 2019). Amongst 

these diseases, malaria stands out as the major human disease in Africa and Nigeria, with about 97% of Nigerian 

population at risk (Okorie et al. 2014; Nwaneli et al. 2020). Apart from the fact that mosquitoes transmit several 

diseases, their bites can in rare cases cause associated syndrome with swellings, sore, reddish spots that are itchy 

and presented with pain (Lopez 2022). Approximately 3500 species of mosquitoes are known globally with the 

exception of the polar regions (CDC 2020). Mosquitoes are spread in various parts of the world. There are about 

100 mosquito species native to Europe, over 870 species to South-east Asia, and Africa is considered home for 

diversities of species due to the warm climate that favors life stage development (Steinbrink et al. 2018; Lai et al. 

2018; Kampen and Walther 2018; Trájer and Padisák 2019; Steinbrink et al. 2022). The prominent species causing 

mosquito-borne diseases in Nigeria are common in three genera, i.e., Anopheles, Aedes and Culex. Mosquito-biting 

activities and diseases cause economic losses amounting to over one billion dollars in vector and disease 

management (Narladkar 2018; Hamlet et al. 2022). 
In order to reduce the burdens of continuous budgeting for disease management, it is important to control 

mosquitoes through the use of insecticides in the form of larvicides or adulticides, manipulation of physicochemical 
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characteristics of breeding habitat, physical controls in the use of traps, biological control in the use of Bacillius 
thuringiensis (BTI), larvivorous fishes and plant materials. The use of insecticides, either chemical or plant-
extracted, is recommended in the forms of treated bed nets, treated clothing, personal protection by rubbing 
repellents and spraying indoor of houses (Kimani et al. 2006; Farag et al. 2021). Insecticide treated nets and 
materials confer 75% protection against mosquito bites and guaranteed the reduction of deaths in vulnerable 
children under the age of 5 by 20% (CDC 2019). The spraying of insecticide indoors accounted for 60% of 
insecticide usage in vector control. The issues of resistance in adult vectors have diverted attention towards the use 
of growth regulators, bacterial and plant extracts in the control of immature stages of mosquitoes in their breeding 
habitats (Mahran 2022). Oil film made by the oil extracts of Azadirachta indica and many other plants was 
successful in killing immature stages of Anopheles, Culex, and Aedes mosquitoes (Ayinde et al. 2020). Plant-based 
oil has been proven to be environmentally friendly, effective and poses lesser threat to human health and the 
environment. This is for their active components that are target specific on the vectors. There is no information on 
the biological efficacy of these plants on the emergence of Anopheles and Culex mosquitoes. Therefore, this study 
was conducted. 
 

2. MATERIALS AND METHODS 
2.1. Mosquito Collection 

Immature stages of mosquito for this study were collected using 350mL deep ladles and scooping spoons from 

potential breeding habitat including ponds, tire marks, and puddles in Ethiope East Local Government Area, Delta 

State. These immature stages were transferred to the Entomology Laboratory in transparent buckets. The larvae of 

Anopheles were distinguished from Culex using the resting position on water surfaces. Anopheles larvae lie 180o to 

the water surface and Culex, at 45o. 

 

2.2. Plant Source and Preparation 

The plants, Psoralea corilifolia and Sesamum radiatum, for this experiment were sourced from the 

environment. These plants were air dried at room temperature and grounded into powder and stored in airtight 

containers which were well labelled. 

 

2.3. Experimental Design 

Complete randomized exposure was used in this study. Twenty (20) larval stage three (L3) of Anopheles and 

Culex were sorted into 1000mL capacity glass exposure vails and assigned to four replicates to various 

concentrations of 0.5, 1.0, and 1.5g, respectively in 100mL of water. Readings for acute and chronic toxicity were 

taken. Acute toxicity was taken at 10, 20, 30, 40, 50, and 60mins. Chronic toxicity was taken from 6-72hrs. Plastic 

pipette was used to prickle the larvae in the case where larvae show sign of death. Larvae in various experimental 

set up were fed biscuit and yeast powder. 

 

2.4. Physicochemical Analysis 

Multiplex water analysis and pH device was used to take readings for pH, water conductivity, salinity, and 

temperature of water in the set up. 

 

2.5. Data Analysis 

Data were entered into Microsoft Excel Spreadsheet and checked thoroughly. Descriptive statistics were used 
in result presentation. Analysis of Variance (ANOVA) test was used to test significance at P=0.05. Mortality was 
correlated with physicochemical parameters of water to check for correspondence. Probit analysis was used to 
model the lethal time for 50% and 95%. 

 

3. RESULTS 
 

3.1.  Mean Mortality of Mosquitoes 

Mean mortality of mosquito larvae exposed to two insecticidal test plants in Ethiope East LGA, Delta State, 

Nigeria is shown in Table 1. The mortality of larvae increased as concentration increased, but a slight decline was 

observed in Culex exposed to 1.0g of Psoralea corylitolia. The highest mortality was recorded in Culex mosquitoes 

exposed to 1.5g of Psoralea corylitolia. This was closely followed by Anopheles mosquitos exposed to same 

concentration of Sesamum radiatum. The differences between the mortalities of mosquito larvae were highly 

significant (P=0.0001). 
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3.2. Time Mortality 

The percentage time mortality of Anopheles and Culex mosquitoes to two insecticidal test plants is shown in 

Fig. 1 and 2.  Generally, mortality increased with time as concentration increased. 1.5g of Psoralea corylitolia 

caused higher mortality in Culex mosquito larvae than in other concentrations and mosquito. Psoralea corylitolia 

did not cause acute toxicity in less than 1 hour of exposure. The optimum concentration (1.5g) of Sesamum 

radiatum caused high chronic mortality in both Anopheles and Culex. Other concentrations did too. There was 

significant mortalities with the use of insecticidal plants against the emergence of Anopheles and Culex. 

 
Table 1: Mean mortality of mosquito larvae exposed to two insecticidal test plants in Ethiope East LGA, Delta State, Nigeria 

Plants Mosquito Conc. (gram) Mean±SE F-ANOVA P-value 

Psoralea corylitolia Anopheles 0.5 5.64±3.65   

 Culex 0.5 22.55±4.02   

 Anopheles 1.0 7.64±4.59   

 Culex 1.0 20.73±4.43   

 Anopheles 1.5 10.36±5.86   

 Culex 1.5 47.46±7.78 35.98 0.00000 

Sesamum radiatum Anopheles 0.5 22.91±7.82   

 Culex 0.5 26.91±9.62   
 Anopheles 1.0 31.46±8.50   

 Culex 1.0 33.27±8.50   

 Anopheles 1.5 45.64±9.18   

 Culex 1.5 43.46±7.63 11.15 0.000000 

 

 

 

 

 

 

 

 

Fig. 1: Percentage time 

mortality of Anopheles and 

Culex mosquitoes to 

Psoralea corylitolia (F=19.57; 

P=0.000001). 

 

 

 

 

 

 

 

Fig. 2: Percentage time 

mortality of Anopheles and 

Culex mosquitoes to 

Sesamum radiatum 

(F=56.35; P=0.00001). 
 

 

Some mosquitoes emerged in various concentrations. The percentage emergence of Anopheles and Culex 

mosquitoes to two insecticidal test plants is shown in Fig. 3 and 4. Emergence depreciated as the concentration 

increased with high mortality. The highest emergence in the Psoralea corylitolia was recorded with 0.5g of 

https://doi.org/10.47278/journal.abr/2022.026


 Research Article                                            Agrobiological Records 

   ISSN: 2708-7182 (Print); ISSN: 2708-7190 (Online) 

 Open Access Journal 

 

 
Ojianwuna CC, Enwemiwe VN, Ojo MG and Oborayiruvbe ET, 2022. Bio-Efficacy of grounded Sesamum radiatum and Psoralea 

corylitolia on emergence of Anopheles gambiae and Culex quinquefasciatus. Agrobiological Records 10: 74-82. 

https://doi.org/10.47278/journal.abr/2022.026 

 77 

Psoralea corylitolia exposed to Anopheles mosquito larvae. Emergence in the Sesamum radiatum was higher in 0.5 

and 1.0g of the plant exposed to Anopheles and Culex mosquitoes. There was non-significance in the emergence of 

Anopheles and Culex mosquitoes to the insecticidal plants (P>0.05). 

 

 

 

 

 

 

 

 

Fig. 3. Percentage 

emergence of Anopheles 

and Culex mosquitoes to 

Psoralea corylitolia 

(F=2.107; P=0.135). 

 

 

 

 

 

 

 

 

 

Fig. 4: Percentage 

emergence of Anopheles 

and Culex mosquitoes to 

Sesamum radiatum 

(F=0.161; P=0.972). 

 

 

3.3. Sex Ratio of Emerged Mosquitoes 

Sex ratio of mosquito emergence after exposure to two insecticidal test plants with time is shown in Table 2. 

The insecticidal test plants did not determine the sex of mosquitoes. There were more emerged female mosquitoes 

(n=146) than males (n=98). Male and female Anopheles were 66 and 84, respectively after exposure to plants. 

Similarly, male and female Culex were 32 and 62, respectively after exposure to plants. The difference in sex of 

mosquitoes exposed to the plants was not significant (Fsex ratio=1.127; P=0.357). 

 

3.4. Correspondence Analysis 

Correspondence analysis between physicochemical parameters and mortality of mosquito larvae to two 

insecticidal test plants in Ethiope East LGA, Delta State, Nigeria is shown Fig. 5. It appeared that all parameters 

except salt supported the mortality of Culex mosquito larvae more than in Anopheles mosquito larvae when exposed 

to powder of Psoralea corylitolia. Similarly, all parameters supported the mortality of both larvae exposed to 

Sesamum radiatum from 30 minutes to the end of the post experimental exposure. 

 

3.5.  Lethal Time Toxicity  

 Lethal time model of mosquito larvae exposed to two insecticidal test plants in Ethiope East LGA, Delta State, 

Nigeria is shown in Table 3. Lethal time for 50% of mosquitoes ranged from 31 to 5858min whereas LT95 ranged 
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from 1435 to 10218min for the two insecticidal test plants respectively. Culex mosquitoes exposed to 1.5g of 

Psoralea corylitolia recorded the lowest lethal time and this followed by Anopheles mosquitoes exposed to same 

concentration of Sesamum radiatum. The lethal time model of the mosquitoes followed a well fitted curve as 

observed in the Pearson goodness of fit and r2 (Table 3). 

 
Table 2: Sex ratio of mosquito emergence after exposure to two insecticidal test plants with time. 

Plant  Mosquito Conc. (g) Sex 24hrs (%) 48hrs (%) 72hrs (%) 

Psoralea corylitolia Anopheles 0.5 ♂ 14 (17.5) 6 (7.5) 6 (7.5) 

   ♀ 12 (15.0) 8 (10.0) 2 (2.5) 

  1.0 ♂ 10 (12.5) 4 (5.0) 2 (2.5) 

  0.5 ♀ 10 (12.5) 8 (10.0) 6 (7.5) 

   ♂ 14 (17.5) 0 (0.0) 0 (0.0) 

  1.0 ♀ 8 (10.0) 6 (7.5) 0 (0.0) 

 Culex 0.5 ♂ 12 (15.0) 0 (0.0) 2 (2.5) 

   ♀ 8 (10.0) 8 (10.0) 6 (7.5) 

  1.0 ♂ 2 (2.5) 6 (7.5) 0 (0.0) 

  0.5 ♀ 12 (15.0) 8 (10.0) 0 (0.0) 

   ♂ 2 (2.5) 0 (0.0) 0 (0.0) 

  1.0 ♀ 0 (0.0) 0 (0.0) 0 (0.0) 

Sesamum radiatum Anopheles 0.5 ♂ 0 (0.0) 0 (0.0) 2 (2.5) 

   ♀ 4 (5.0) 0 (0.0) 6 (7.5) 

  1.0 ♂ 2 (2.5) 4 (5.0) 0 (0.0) 

  0.5 ♀ 2 (2.5) 4 (5.0) 0 (0.0) 

   ♂ 4 (5.0) 0 (0.0) 0 (0.0) 

  1.0 ♀ 2 (2.5) 6 (7.5) 0 (0.0) 

 Culex 0.5 ♂ 4 (5.0) 0 (0.0) 0 (0.0) 

   ♀ 4 (5.0) 0 (0.0) 0 (0.0) 

  1.0 ♂ 2 (2.5) 0 (0.0) 0 (0.0) 

  0.5 ♀ 6 (7.5) 4 (5.0) 2 (2.5) 

   ♂ 2 (2.5) 0 (0.0) 0 (0.0) 

  1.0 ♀ 4 (5.0) 0 (0.0) 0 (0.0) 

 

 

  
                                 A. Psoralea corylitolia    B. Sesamum radiatum 
 
Fig. 5: Correspondence analysis between physiochemical parameters and mortality of mosquito larvae to two insecticidal test 

plants in Ethiope East LGA, Delta State, Nigeria. 

 

4. DISCUSSION 
This study determined the toxicity of two insecticidal test plants against the emergence of Anopheles and Culex 

in Ethiope East LGA, Delta State, Nigeria. This was done to ascertain their biological potency due to the urgent 
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need for toxic materials with ecological and environmentally friendly potential. Different plant substances have 

been tested for their insecticidal potentials on various insects (Ojianwuna et al. 2011; Ojianwuna and Umoru 2011; 

Ojianwuna and Enwemiwe 2020b). Even some pyrethroids have been tried on adult mosquitoes (Ojianwuna and 

Enwemiwe 2020a). Most larcivicidal agents of plant origins are actively toxic against the three major mosquitoes 

causing disease transmission in Nigeria (Ojianwuna et al. 2021). Amongst these are the effects of leaf extracts from  
 

Table 3: Lethal time model of mosquito larvae exposed to two insecticidal test plants in Ethiope East LGA, Delta State, 

Nigeria 

Plant Powders Mosquito 

Larvae 

Conc. (g) Regression Line Pearson 
2  Goodness 

of Fit (r2) 

LT50 (mins) LT95 (mins) 

Psoralea corylitolia Anopheles 0.5 y= 0.010x-1.98 9.362 (0.907) 5858 10218 

  1.0 y= 0.013x-2.01 11.56 (0.937) 4318 7200 

  1.5 y= 0.017x-1.99 14.762 (0.960) 2715 6341 

 Culex 0.5 y= 0.010x-19.01 5.496 (0.770) 1536 5759 

  1.0 y= 0.011x+16.17 4.763 (0.716) 2859 4312 

  1.5 y= 0.017x+44.53 3.222 (0.536) 31 1435 

Sesamum radiatum Anopheles 0.5 y= 0.021x+9.50 8.387 (0.887) 1348 4398 

  1.0 y= 0.020x+21.46 4.110 (0.653) 419 4358 

  1.5 y= 0.016x+42.46 2.317 (0.374) 56 4327 

 Culex 0.5 y=0.023x+12.63 4.640 (0.705) 295 4331 

  1.0 y= 0.019x+24.30 3.773 (0.613) 196 4328 

  1.5 y=0.016x+39.65 3.010 (0.502) 199 4329 

Note: Lethal time of 50% and 95% (LT50 and LT95) are in minutes; P>0.05 suggests a well-fitting model, P<0.05 suggests an 

invalid model population. 

 

three asteraceous plants which caused complete or partial mortality. Petroleum products have equally been tried 

against these mosquitoes (Ekedo et al. 2019; Ojianwuna et al. 2021b). Plants have been applied as topical treatment 

for other insect causing disease lesions either as extracted oils or grounded with positive results (Enwemiwe et al. 

2020, Enwemiwe et al. 2021). Alam et al. (2018) revealed the toxic potential of Psoralea corylifolia in insect 

studies. Apart from this, plants have several potentials in life applications. Even the toxicity of Sesamum indicum, a 

relative of the plant under study has been tried on Culex species. 

In this present study, the mortality of larvae increased as concentration increased with the two mosquitoes, but 

a slight decline was observed in Culex exposed to 1.0g of Psoralea corylitolia. Mortality was highly recorded in 

Culex mosquitoes exposed to 1.5g of Psoralea corylitolia and this was closely followed by Anopheles mosquitoes 

exposed to same concentration of Sesamum radiatum. The result of this study corresponded with the findings of 

Ojianwuna et al. (2021) where complete mortality was recorded with optimum concentration of Bidens pilosa, and 

Spilanthes filicaulis. The mortality was not in agreement with those reported in other insects (Ojianwuna et al. 

2011; Ojianwuna and Enwemiwe 2020b; Ojianwuna and Enwemiwe 2021). 

Mortality equally increased with time as concentrations of test plants increased. Psoralea corylitolia in 1.5g 

caused higher mortality in Culex mosquito larvae than in other concentrations and mosquito. They did not cause 

acute toxicity in less than 1 hour of exposure. The optimum concentration (1.5g) of Sesamum radiatum caused 

higher chronic mortality in both Anopheles and Culex. In the findings of the present study, plant powders did not 

cause acute toxicity in reduced time. It took longer time than possible as compared to the study of Ojianwuna et al. 

(2021). Emergence depreciated as the concentration increased with high mortality. The highest emergence in the 

Psoralea corylitolia was recorded with 0.5g of Psoralea corylitolia exposed to Anopheles mosquito larvae. 

Emergence in the Sesamum radiatum was higher in 0.5 and 1.0g of the plant exposed to Anopheles and Culex 

mosquitoes. Emergence inhibition was not determined in this study. To considerable extent, the plant powders did 

not suppress adult mosquito emergence as reported in the study of Ojianwuna and Enwemiwe (2022). Insecticidal 

test plants under study did not determine the sex of mosquitoes. There were more emerged female mosquitoes than 

males. Most studies do not consider the sex of mosquitoes after emergence unlike in the study of Ojianwuna and 

Enwemiwe (2020) where adult mosquitoes emerged and died due to the inhibitory effect of floating naphthalene in 

water.  

In this study, it appeared that all parameters except salt supported the mortality of Culex mosquito larvae more 

than in Anopheles mosquito larvae when exposed to powder of Psoralea corylitolia. Similarly, all parameters 

supported the mortality of both larvae exposed to Sesamum radiatum from 30 minutes to the end of the post 

experimental exposure.  Physicochemical parameters of mosquito breeding sites and termitarium show that it affects 

the abundance and distribution of species as reported in the study of Ojianwuna et al. (2021) and Akpan et al. 

(2020). Similar observation was reported in the study of Kipyab et al. (2015) as physical and chemical variables of 
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the environment influenced the distribution of malaria vector in the field. Moreover, Emidi et al. (2017) revealed 

that high conductivity and saltiness of water encourage the abundance of Anopheles larvae. The plant powders may 

have influenced the salt and conductivity, thus causing variable mortalities. Lethal time for 50% of mosquitoes 

ranged from 31 to 5858min whereas LT95 ranged from 1435 to 10218min for the two insecticidal test plants 

respectively. Culex mosquitoes exposed to 1.5g of Psoralea corylitolia recorded the lowest lethal time and this 

followed by Anopheles mosquitoes exposed to same concentration of Sesamum radiatum. The lethal time recorded 

in this study is higher than those reported in other studies where plant materials were tried in other insects 

(Ojianwuna et al. 2018; 2021). 

 

5. Conclusion 

 This study forms the baseline for the trial of Sesamum radiatum and dust of Psoralea corylitolia on the 

mortality of these mosquitoes. It has demonstrated that these two plants did not cause complete mortality on the 

mosquito larvae. Proper care is required in the interpretation of the result of this study as oil extraction of these 

plants could cause complete mortality in the mosquitoes. Optimum concentration of Sesamum radiatum on both 

mosquitoes and Psoralea corylitolia on Culex mosquitoes suppressed the emergence of larvae. More studies on the 

gas chromatogram of these plants are required to check for the active components. 

 

Authors’ Contributions 

CC and VN designed the study, VN, MG and CC carried out the experiment, collected, analyzed field data, and 

interpreted the data. CC, MG, ET and VN wrote and reviewed the manuscript. All authors read and approved the 

final manuscript. 

 

ORCID 
Ojianwuna Chioma C http://orcid.org/0000-0003-0702-8382 

Enwemiwe Victor N http://orcid.org/0000-0002-2116-4448 

Ojo Mercy G  http://orcid.org/0000-0001-6238-9312 

Oborayiruvbe Treasure E http://orcid.org/0000-0001-7285-0723 

 

REFERENCES 
Akpan AU, Ojianwuna CC, Ubulom PME, Clement AY and Oboho DE, 2020. Effect of physico-chemical parameters on the 

abundance and diversity of termites and other arthropods in termite mounds in Uyo, Akwa Ibom State, Nigeria. FUDMA 

Journal of Sciences 4(2): 92-100. https://doi.org/10.33003/fjs-2020-0402-206 

Alam F, Khan GN, Asad and MHHB, 2018. Psoralea corylifolia L: Ethnobotanical, biological, and chemical aspects: A review. 

Phytotherapy Research 32(4): 597-615. https://doi.org/10.1002/ptr.6006 

Anonymous, 2014. The Federal Republic of Nigeria. National Malaria Strategic Plan 2014-2020. Roll Back Malaria 2014;1-110. 

Available at: www.nmcp.gov.ng (accessed Feb 2, 2017). 

Ayinde AA, Morakinyo OM and Sridhar MKC, 2020. Repellency and larvicidal activities of Azadirachta indica seed oil 

on Anopheles gambiae in Nigeria. Heliyon 6(5): e03920. https://doi.org/10.1016/j.heliyon.2020.e03920 

Becker N, Dušan P, Marija Z, Clive B, Christine D, Minoo M and Achim K, 2020. Mosquitoes Identification, Ecology and 

Control, 3rd Ed. Springer Nature Switzerland AG. https://doi.org/10.1007/978-3-030-11623-1 

CDC, 2020. What is a Mosquito? https://www.cdc.gov/mosquitoes/about/what-is-a-mosquito.html Accessed 20 Aug 2022. 

Chancey C, Grinev A, Volkova E and Rios M, 2015. The global Ecology and epidemiology of West Nile Virus. BioMed Research 

International 2015: Article # 376230. https://doi.org/10.1155/2015/376230 

Dad O, Attaullah M, Ullah H, Ullah R, Ilahi I, Ahmad S, Ahmad B, Ali L and Zeb S, 2019. Prevalence of malaria and status of 

Plasmodium sp. in Dir Lower, Pakistan. Journal of Biodiversity and Environmental Sciences 15(2): 83-87. 

Ekedo CM, Okore OO, Obeagu IA and Okafor CC, 2019. Effect of some petroleum products on Anopheles gambiae S.L. larvae 

in Umudike, Ikwuano LGA Abia state, Nigeria. International Journal of Mosquito Research 6 (3): 32–36. 

Emidi B, Kisinza WN, Mmbando BP, Malima R and Mosha FW, 2017. Effect of physicochemical parameters 

on Anopheles and Culex mosquito larvae abundance in different breeding sites in a rural setting of Muheza, 

Tanzania. Parasites Vectors 10: 304. https://doi.org/10.1186/s13071-017-2238-x 

Enwemiwe VN, Anyaele OO and Ojianwuna CC, 2021. Evaluating the potentials of randomised integrated control trial on 

tungiasis in a South-western Nigerian community. Acta Tropica 223: 106076. https://doi.org/10.1016/j.actatropica. 

2021.106076 

Enwemiwe VN, Ojianwuna CC and Anyaele OO, 2020. Assessing the potentials of two local topical ointments as affordable 

treatment against tungiasis infestation: a self-experimentation in Igbokoda, Nigeria. Parasite Epidemiology and Control 11: 

e00168. https://doi.org/10.1016/j.parepi.2020.e00168 

Farag SM, Kamel OM, El-Hassan GMA and Zyaan OH, 2021. Larvicidal and repellent potential of Sesamum indicum hull peels 

extracts against Culex pipiens L. (Diptera: Culicidae). Egyptian Journal of Aquatic Biology & Fisheries 25(2): 995-1011. 

https://doi.org/10.47278/journal.abr/2022.026
http://orcid.org/0000-0003-0702-8382
http://orcid.org/0000-0002-2116-4448
http://orcid.org/0000-0001-6238-9312
http://orcid.org/0000-0001-7285-0723
https://doi.org/10.33003/fjs-2020-0402-206
https://doi.org/10.1002/ptr.6006
https://doi.org/10.1016/j.heliyon.2020.e03920
https://doi.org/10.1007/978-3-030-11623-1
https://www.cdc.gov/mosquitoes/about/what-is-a-mosquito.html
https://doi.org/10.1155/2015/376230
https://doi.org/10.1186/s13071-017-2238-x
https://doi.org/10.1016/j.actatropica.%202021.106076
https://doi.org/10.1016/j.actatropica.%202021.106076
https://doi.org/10.1016/j.parepi.2020.e00168


 Research Article                                            Agrobiological Records 

   ISSN: 2708-7182 (Print); ISSN: 2708-7190 (Online) 

 Open Access Journal 

 

 
Ojianwuna CC, Enwemiwe VN, Ojo MG and Oborayiruvbe ET, 2022. Bio-Efficacy of grounded Sesamum radiatum and Psoralea 

corylitolia on emergence of Anopheles gambiae and Culex quinquefasciatus. Agrobiological Records 10: 74-82. 

https://doi.org/10.47278/journal.abr/2022.026 

 81 

Hamlet A, Dengela D, Tongren JE, Tadesse FG, Bousema T, Sinka M, Seyoum A, Irish SR, Armistead JS and Churcher T, 2022. 

The potential impact of Anopheles stephensi establishment on the transmission of Plasmodium falciparum in Ethiopia and 

prospective control measures. BMC Medicine 20(1): 135. https://doi.org/10.1186/s12916-022-02324-1 

Kampen H and Walther D, 2018. Vector potential of mosquito species (Diptera: Culicidae) occurring in central Europe. In: 

Benelli G and Mehlhorn H (eds), Mosquito-borne Diseases. Parasitology Research Monographs 10: 41-68. 

https://doi.org/10.1007/978-3-319-94075-5_5 

Kimani EW, Vulule JM, Kuria IW and Mugisha F, 2006. Use of insecticide-treated clothes for personal protection against 

malaria: a community trial. Malaria Journal 5: 63. https://doi.org/10.1186/1475-2875-5-63. 

Kipyab PC, Khaemba BM, Mwangangi JM and and Mbogo CM, 2015. The physicochemical and environmental factor affecting the 

distribution of Anopheles merus along the Kenyan Coast. Parasite Vectors 8: 221. https://doi.org/10.1186/s13071-015-0819-

0 

Lai S, Johansson MA, Yin W, Wardrop NA, van Panhuis WG, Wesolowski A, Kraemer MUG, Bogoch II, Kain D, Findlater A, 
Choisy M, Huang Z, Mu D, Li Y, He Y, Chen Q, Yang J, Khan K, Tatem AJ and Yu H, 2018.  Seasonal and interannual risks 

of dengue introduction from South-East Asia into China, 2005-2015. PLOS Neglected Tropical Diseases 12(11): 

e0006743. https://doi.org/10.1371/journal.pntd.0006743 

Lopez I, 2022. What is Skeeter Syndrome? https://www.webmd.com/allergies/what-is-skeeter-syndrome. Accessed 20 Aug 

2022. 

Mahran HA, 2022. Using nanoemulsions of the essential oils of a selection of medicinal plants from Jazan, Saudi Arabia, as a 

green larvicidal against Culex pipiens. PLoS ONE 17(5): e0267150. https://doi.org/10.1371/journal.pone.0267150 

Narladkar BW, 2018. Projected economic losses due to vector and vector-borne parasitic diseases in livestock of India and its 

significance in implementing the concept of integrated practices for vector management. Veterinary World 11(2): 151-160. 

https://doi.org/10.14202/vetworld.2018.151-160 

Nwaneli EI, Eguonu I, Ebenebe JC, Osuorah CDI, Ofiaeli OC and Nri-Ezedi CA, 2020. Malaria prevalence and its 

sociodemographic determinants in febrile children - a hospital-based study in a developing community in South-East 

Nigeria. Journal of Preventive Medicine and Hygiene 61: E173-E180. https://doi.org/10.15167/2421-

4248/jpmh2020.61.2.1350 

Ojianwuna CC and Enwemiwe VN, 2020a. Efficiency of ginger, pepper fruit and alligator pepper in the control of cowpea 

bruchid (Callosobruchus maculatus) (Fabricius, 1775). FUW Trends in Science and Technology Journal 5(2): 445-450. 

Ojianwuna CC and Enwemiwe VN, 2020b. Monitoring the toxicity of dry wood termites using three plant powders in 

laboratory culture. Journal of Biopesticides 13(2): 150-158. 

Ojianwuna CC and Enwemiwe VN, 2021. Toxicity and repellency of scent leave (Ocimum gratissimum), kerosene and 

naphthalene in single form and in mixed form in termites (Macrotermes bellicosus). Journal of Biopesticides 14 (1): 41–49. 

Ojianwuna CC and Enwemiwe VN, 2022. Insecticidal effectiveness of naphthalene and its combination with kerosene against 

the emergence of Aedes aegypti in Ika North East, LGA, Delta State, Nigeria. Parasite Epidemiology and Control 18: 

e00259. https://doi.org/10.1016/j.parepi.2022.e00259 

Ojianwuna CC and Umoru PA, 2010. Effects of Cymbopogon citratus (lemon grass) and Ocimum suave (wild basil) applied as 

mixed and individual powders on the egg laid and emergence of adult Callosobruchus maculatus (cowpea bruchids). African 

Journal of Agricultural Research 5(20): 2837-2840. 

Ojianwuna CC and Umoru PA, 2011. Acute toxicity of Lemon grass (Cymbopogon citratus) and wild basil (Ocimum suave) applied 

as mixed and individual powders against the cowpea bruchids, Callosobruchus maculatus, in cowpea. African Journal of 

Agricultural Research 6(29): 6311-6319. https://doi.org/10.5897/AJAR10.323 

Ojianwuna CC, Edafemakor AG and Iloh AC, 2011. Toxicity of Ocimum suave (wild basil) leaf oil on adult housefly (Musca 

domestica). International Research Journal of Agricultural Science and Soil Science 1(10): 417-420. 

Ojianwuna CC, Enwemiwe VN and Erhunmwun S, 2021b. Effect of petroleum products on larvicidal activity of Aedes 

mosquitoes in Ika north-east LGA, Delta state, Nigeria. Open Ecology Journal 14: 24–30. 

https://doi.org/10.2174/2590277602114010024 

Ojianwuna CC, Enwemiwe VN and Ossai PI, 2021a. The use of deltamethrin, permethrin, their combination and synergist on 

female Anopheles mosquito in Isoko south, Delta state. Nigerian Journal of Science and Environment 19(1): 39–50. 

Ojianwuna CC, Enwemiwe VN, and Ekeazu CN, 2021. Abundance and distribution of Anopheles mosquito in relation to 

physicochemical properties in Delta State, Nigeria. FUDMA Journal of Sciences 5(3): 274-280. https://doi.org/10.33003/fjs-

2021-0503-752 

Ojianwuna CC, Ilondu EM and Akpan AU, 2018. Insecticidal potency OF Ocimum suave (wild basil) leave oil extract against 

maize weevils (Sitophilus zeamais Motschulsky) and test of maize seeds’ viability. World Journal of Applied Science and 
Technology 10(2): 1-6. 

Ojianwuna CC, Ilondu EM and Enwemiwe VN, 2021. Larvicidal efficacy of leaf extracts from three asteraceous plant against 

mosquito (Culex quinquefasciatus). FUDMA Journal of Sciences 5(2): 100-108. https://doi.org/10.33003/fjs-2021-0502-528 

Okorie PN, Ademowo OG, Irving H, Kelly-Hope LA and Wondji CS, 2014.  Insecticide susceptibility of Anopheles coluzzii and 

Anopheles gambiae mosquitoes in Ibadan, South-West Nigeria. Medical and Veterinary Entomology 29(1): 44-50. 

https://doi.org/10.1111/mve.12089 

Steinbrink A, Brugger K, Margos G, Kraiczy P and Klimpel S, 2022. The evolving story of Borrelia burgdorferi sensu lato 

transmission in Europe. Parasitology Research 121(3): 781–803. https://doi.org/10.1007/s00436-022-07445-3 

https://doi.org/10.47278/journal.abr/2022.026
https://doi.org/10.1186/s12916-022-02324-1
https://doi.org/10.1007/978-3-319-94075-5_5
https://doi.org/10.1186/1475-2875-5-63
https://doi.org/10.1186/s13071-015-0819-0
https://doi.org/10.1186/s13071-015-0819-0
https://doi.org/10.1371/journal.pntd.0006743
https://www.webmd.com/allergies/what-is-skeeter-syndrome
https://doi.org/10.1371/journal.pone.0267150
https://doi.org/10.14202/vetworld.2018.151-160
https://doi.org/10.15167/2421-4248/jpmh2020.61.2.1350
https://doi.org/10.15167/2421-4248/jpmh2020.61.2.1350
https://doi.org/10.1016/j.parepi.2022.e00259
https://doi.org/10.5897/AJAR10.323
https://doi.org/10.2174/2590277602114010024
https://doi.org/10.33003/fjs-2021-0503-752
https://doi.org/10.33003/fjs-2021-0503-752
https://doi.org/10.33003/fjs-2021-0502-528
https://doi.org/10.1111/mve.12089


 Research Article                                            Agrobiological Records 

   ISSN: 2708-7182 (Print); ISSN: 2708-7190 (Online) 

 Open Access Journal 

 

 
Ojianwuna CC, Enwemiwe VN, Ojo MG and Oborayiruvbe ET, 2022. Bio-Efficacy of grounded Sesamum radiatum and Psoralea 

corylitolia on emergence of Anopheles gambiae and Culex quinquefasciatus. Agrobiological Records 10: 74-82. 

https://doi.org/10.47278/journal.abr/2022.026 

 82 

Steinbrink A, Cunze S, Koch LK, Doerge DD, Zotzmann S, Kochmann J and Klimpel S, 2018. Mosquitoes and the risk of 

pathogen transmission in Europe. In: Benelli G and Mehlhorn H (eds), Mosquito-borne Diseases. Parasitology Research 

Monographs 10: 213-233. https://doi.org/10.1007/978-3-319-94075-5_10 

Trájer AJ and Padisák J, 2019. Exploration of the main types of biome-scale culicid entomofauna (Diptera: Culicidae) in Europe 

and its relationship to the occurrence of mosquito-borne arboviruses. Acta Zoologica Academiae Scientiarum Hungaricae 

65(3): 299-322. https://doi.org/10.17109/AZH.65.3.299.2019 

WHO, 2017. Vector-borne diseases. World Health Organization, Geneva. https://www.who.int/en/news-room/fact-

sheets/detail/vector-borne-diseases Assessed August 9, 2022. 

WHO, 2021. World malaria report 2021. World Health Organization, Geneva. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

https://doi.org/10.47278/journal.abr/2022.026
https://doi.org/10.1007/978-3-319-94075-5_10
https://doi.org/10.17109/AZH.65.3.299.2019
https://www.who.int/en/news-room/fact-sheets/detail/vector-borne-diseases
https://www.who.int/en/news-room/fact-sheets/detail/vector-borne-diseases

