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The use of synthetic pesticides has been found effective against pathogens, but their use has some major side effects, such as high mammalian toxicity, environmental pollution, insect pests resistance and resurgence. For these aforementioned problems associated with the use of synthetic insecticides, there has been a wide and rapidly growing interest in the use of plant products, which are safer and quicker to control insect populations, bacteria, and fungi. Therefore, the search for more environmentally natural products compounds that is easily bio-degradable like essential oils are of interest in the discovery of novel pesticides. 
The volatile oils were subjected to hydrodistillation using clevenger apparatus, from aerial parts of latana camara (LC), Ocimum basilium (OB) leaves and Monodora myristical (MM) seeds. The oils extracted were analysed for chemical compositions by gas chromatography/mass spectrometry techniques. The oils were assessed for antibacterial and antifungal activities against ten organisms using serial dilution method. The insecticidal activity was carried out using (filter paper and antifeedant methods) on Callosobrochus maculates. The releasing profiles of oil formations were assessed for 15 days (3 days) interval using kaolin and bentonite as oil carriers.
The results showed that twenty-seven components were identified in the LC extract with caryophyllene (19.04%), α-fellandrene (13.01%), γ-elemene (9.58%), and linalool (5.12%) being the major components. In the OB extract eighteen components were identified with chivicol (43.31%), linalool (21.35%), β-terpinol (6.92%) and eugenol (3.92%), as the major components. In the MM extract twenty-three components were identified with linalool (12.66%), β-cymene (12.62%), pinenol (9.39%), and γ-terpinine (6.78%) being the major components. All the extracted oils inhibited the growth of tested organisms with the exception of Klebsiella pnuemoniae at different zones of inhibition. Volatile oil toxicity results showed that 100% motality were recorded in the antifeedant test of the plant extracts except Monodora myristical seeds whose mortality rate ranged between 70% and 85% at 6 hours and 100% at 24 hours, and the filter paper test ranged between 98% and 100% at 24 hours at all concentrations. Formulations of oil results showed that the insecticidal activity decreased with time, the activity of the formulations is in order of MM<LC<OB. 
It was concluded that the plant volatile oils have the potential to be used as pest/insect control for grains/seeds storage and find application in medicinal industry. It is therefore recommended that plants volatile oil can be used as a substitute to synthetic insecticide
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INTRODUCTION
[bookmark: _Toc534715590]Synthetic insecticides and antibiotics have revolutionized agriculture, medicine, and public health. The excessive use of synthetic insecticides on crops has generated resistance, making insects and pathogens difficult to manage. (Nafez et al, 2021).  It has been estimated that about 2.5 million tons of pesticides are used on crops yearly, and the damage caused by the so called pesticides is $100 billion annually (Frank, 2004). The toxicity caused by synthetic pesticides on soil profiles, water resources and crops affected public health (Di bartolomeis et al, 2019; Ramadam, 2019, Alzahrani et al, 2023). Natural products are an excellent alternative to synthetic pesticides as a means to reduce negative impacts to human health and the environment. The concept of “plant products” refers to all types of nature-oriented and beneficial pest control materials that can contribute to reduce the pest population and increase food production. They are more compatible with the environmental components than synthetic pesticides (Isman and Machial, 2006). On the development of more active and safe alternatives natural products as insecticides and antibacterial which have been considered to be environmentally friendly and safe (Valdivieso-Ugarte et al, 2019). Essential oils are very complex mixtures of compounds from plant species. The constituents of the oils are mainly monoterpenes and sesquiterpines which are hydrocarbons with the general formula (C5H8)n. it consist of combination of flavonoids, terpenoids, alkaloids, phenolic acids, carotenoids (Mei et al, 2019) and its potential as a natural food preservative, antioxidant, anticancer, anti-inflammatory agent, and its application in the treatment of cardiovascular diseases, arthritis, atherosclerosis, depression, diabetes, obesity, and neurodegenerative diseases (Arcusa et al., 2022; Ballester et al., 2023). There are hundreds of new natural substances are being isolated and identified every year, but data concerning their biological activities are known for only some. In certain plants, one main constituent may predominate. In basil, for example, methyl chavicol makes up 75% of the oil. In other species, there is no single component which predominates. Instead, there is a balance of various components, as for example in the oil of sweet marjoram where the individual chemicals are represented by 0.1 –10% of total oil volume. 
	Insect infestation and microbial especiallly Callosobrochus maculatus is the major problem of beans grain deterioration which results in a significant loss. Callosobrochus maculatus is commonly known as cowpea seed beetle, belong to the family of chrysomelidae. This beetle is a grains causing commercial depreciation, which is due to series of characteristics of these insects, such as high biotic potential, capacity of attack grains both at the field and in deposits and capacity to survive at great depths inside the mass of grains (Olivera, 2009). The quantitative losses of food caused by pest in United State in 2020 and 2021 are estimated at approximately 13.3% and 13.2% respectively (FAO, 2023).  The storage loss caused by insect infestation of grains was estimated to be 1% to 5% in developed countries and 20% to 50% in developing countries (Suleiman et al, 2022). The insect grains are more susceptible to microbial infection. Concerns regarding the continuous use of these conventional insecticides, including difficulties in registration of those insecticides in some countries, development of resistance by pest organisms, persistence in the environment, elimination of beneficial organisms, mammalian toxicity, residues on food (Sousa et al., 2009 ), higher cost of crop production and technical difficulties at times of application have led researchers to the evaluation of new reduced-risk insecticides to control stored-product pest protection (Khursheed, 2022; Ofuye et al, 2024).  There is need to search for new natural resources that could fight against insect pests that damage cereals and find new active ingredients extracted from  plants as an alternative treatment to insecticides of chemical origin. Thus, there is need to search for new highly selective and biodegradable pesticides to solve the problem of long term toxicity to mammals (Errati et al, 2022). This research mainly focused on chemical compositions, chemical interactions, insecticidal properties, antimicrobial activities, formulation, and volatility of the volatile oils.
[bookmark: _Toc534715598]MATERIALS AND METHOD
[bookmark: _Toc534715599]Sample collection and identification
[bookmark: _Toc534715600]The plants evaluated in this work were Lantana camara leaves, Monodora myristica seeds and Ocimum basilicum leaves. They were obtained in fresh form from a farm land around Oka-Akoko, Ondo State, Nigeria in the month of June 2025. The plants were authenticated in the Department of Plant Science and Biotechnology, Adekunle Ajasin University, Akungba Akoko, Ondo State, Nigeria.
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Extraction of essential oil by hydrodistillation method.
[bookmark: _Toc534715601]Prior to extraction, fresh aerial parts of the plants were washed free of sand and other impurities, and were cut into small pieces. 500g was hydro-distilled for two hours using a Clevenger type apparatus. The essential oil obtained was dried over anhydrous sodium sulfate, transferred into a sample bottle, and stored in the refrigerator at 4oC until ready for analysis.
Insect rearing and maintenance
[bookmark: _Toc534715602]The initial stock of cowpea bruchid (Callosobruchus maculatus “(F)” used for the study was obtained from already infested cowpea seeds purchased from a local market in Oka-Akoko, Ondo State. From this stock, new generation was reared in laboratory conditions within insectary chambers set at 28 ± 2 °C temperature, 70 ± 2% relative humidity, and complete darkness (Bidar, 2021; Naseri et al, 2022). Freshly emerged adults of C. maculatus were then subsequently sub-cultured on the same variety of cowpea over four generations before they were used for the experiment.
Identification of the components 
The identification of the chemical constituents was carried out using direct injection in the splitless mode under the following conditions; Hewlet packed GC/MS system equipped with a quartz capillary column; 30m x 0.25mm i.d and 0.25mm film thickness was used. The column flow was 1.12ml/min; oven temperature 500C to 2400C at the rate of 40C/min; the injector port temperature was 2400C. The flow control mode was linear velocity at 39.7 cm/sec. The identification of different constituents was performed by comparison of their retention time and mass spectra with those of the library.
[bookmark: _Toc534715603]Antimicrobial susceptibility test
Susceptibility of bacteria and fungi isolate to essential oil was determined following the BSAC Diffusion Method for Antimicrobial Susceptibility Testing Version 9.1 (Andrews, 2009). This test was carried out to determine the antimicrobial ability of the essential oil to inhibit the growth of the bacteria and fungi isolate that was collected from Microbiology Department Federal University of Technology Akure (FUTA). Ten organisms were used in all which are; Klebsiella pnuemoniae, Staphylococcus aureus, Escherichia coli, Citrobacterium flavescens, Aspergillus flavus, Candida tropicalis, Candida albican, Rhyzopu stolonifer, Fusarium solani; The plate diffusion technique was used for the antibiotic sensitivity test. Overnight cultures of the organisms were swabbed on sterile Muller-Hilton solidified agar plates using sterile swab sticks. An 8mm sized cork borer was used to bore a hole on the agar surface at equidistance the well was filled with the essential oil, a known antibiotic was used as positive control while distilled water was used as negative control. All the plates were incubated at 370C to 24 hours. The zones of inhibition generated by the antibiotics were measured to the nearest millimetres (mm). 
[bookmark: _Toc534715604]Toxicity of the essential oil on beans weevil using filter paper method
Bioassay on the toxicity of the essential oils against adult Callosobrochus maculatus was similar to the method described by Ukeh et al., 2012 in Pyrex glass Petri dishes. Five concentrations of the different essential oils were prepared by dissolving 0.01, 0.02, 0.03, 0.04, 0.05 ml in 0.5 ml analytical graded acetone and mixed very well. Each concentration was applied to a filter paper disc as uniformly as possible by means of micro pipette and placed in a glass petri dish of 9cm diameter. Before the introduction of test insects into the petri dish, the acetone is used as a solvent was allowed to evaporated before being completely. Thereafter ten (10) pairs adult of Callosobrochus maculatus were released at the centre of the Petri dish and then covered with the lid. In the control chamber, 0.5ml of analytical graded acetone was applied to the filter paper disc uniformly and allowed to evaporated and placed in a Petri dish. Each treatment and control was replicated four times. The treatments were arranged and maintained in the laboratory for 24 hrs at ambient temperature, and relative humidity and account of dead weevils was made at 6hrs and 24 hrs interval and recorded.
[bookmark: _Toc534715605] Toxicity of the essential oil on beans weevil using anti-feedant method
[bookmark: _Toc534715606]The extracted oils each of 0.01, 0.02, 0.03, 0.04 and 0.05 ml were dissolved separately in 0.5ml of analytical grade acetone and used to treat 10g of cowpea contained in a 50 ml glass jar. The admixture was stirred thoroughly with a glass rod to ensure adequate coating of seeds with oil and until the acetone was completely evaporated according to the method of Lale (1991). Ten (10) pairs mixed sex adults of Callosobruchus maculatus (3-5 days old) were introduced into each jar and the lid was replaced with perforated lid. Control seeds were treated with 0.5ml pure acetone and second control was only cowpea without any treatment. Each treatment and control were replicated four times and arranged in a completely randomized design, the mortality were taken 6 hours and 24 hours after treatment. A weevil was counted as dead if it did not respond to poking with a point object.
Preparation of formulated essential oils dusts
Three grams of each Bentonite and Kaolin which served as carrier were separately weighed into a separate wide-necked jar with lid. The extracted oils each of 0.01, 0.02, 0.03, 0.04 and 0.05ml were dissolved separately in 0.5ml of analytical graded acetone. The admixture was added into each jar with the used of micro-pipette. The contents of the jar were mixed thoroughly and then exposed to the air for the solvent to evaporate. 3grams of phostoxin Tablets (Aluminium phosphide) used as synthetic insecticides was obtained from an Agrochemical shop at Akungba Akoko, Ondo State Nigeria was grounded into powder.
[bookmark: _Toc534715607]Application of the formulated dust for insecticidal activity
Each formulated essential oil and the synthetic phostoxin Tablet were left exposed to the atmosphere throughout the duration of the study. It was from these exposed formulated essential oils and phostoxin that 0.5 g each of the materials were weighed into a petri dish at each time of exposure period and ten pairs of cowpea weevils (Callosobruchus.maculatus) were  introduced into the petri-dish following by Olonisakin et al. 2007, 2007, 2008 methods. The petri-dish was covered and mortality of the cowpea weevil was observed 24 hours after application, the same weight of pure bentonite and kaolin and the same numbers of weevils were used as control during each time of exposure period. The treatment was carried out at three-day intervals for fifteen days.
[bookmark: _Toc534715608]Data Analysis
The study was carried out in a complete randomized block design with each treatment replicated four times. Data collected include the number of cowpea bruchids mortality in each treatment. Percentage data were transformed and entire data were subjected to a one-way analysis of variance (Duncan multiple range) and differences between means were determined, using the least significant difference (LSD) (p≤0.005) statistic.   
[bookmark: _Toc534715610] RESULTS
 The result in Table 1 showed some physical characteristics of the essential oils, such as common name, vernacular name, used part, color of extracted oil, local usage and yield. In Table 2 the result of GC/MS analyses of the volatile oil of Lantana camara show. Table 3 showed the comparison result of essential oil composition of Lantana camara from different region. Table 4 showed the chemical composition of the volatile oil constituents of Monodora myristica seeds obtained by the hydro distillation method. Table 5 showed the result of comparison chemical composition of the essential oil of the seeds of Monodora myristica. Also, Table 6 showed the result of constituents of Ocimum basilicum obtained by hydro distillation.  The result in Table 7 showed the comparison of essential oil composition of Ocimum basilicum from different region. 
Furthermore, the result in Table 8 showed the filter paper test of the three essential oils at different concentrations for 6hrs and 24hrs. The result of the acute toxicity of the essential oil of Lantana camara, Ocimum basilicum and Monodora myristica against Callosobruchus maculatus using anti-feedant method are also showed in Table 9. Table 10 shows the result of percentage mortality of Callosobruchus maculatus after application of essential oil formulations using bentonite. Table 11 showed the result of percentage mortality of Callosobruchus maculatus after application of essential oil formulations using kaolin. Also Table 12 showed the result of zones of inhibition of Lantana camara, Ocimum basilicum and Monodora myristica essential oil against some bacteria organisms. The result of zones of inhibition of the essential oil against some fungi organisms is shown in Table 13. 
Table 1. Some physical characteristics of the plant essential oil
	Characteristic 
	                                      Plants materials
Monodora myristica         Lantana camara           Ocimum Basilicum

	Family
	Annonaceae
	Verbenaceae
	Lamiaceae

	Common name
	African nut-meg
	Mint leaves
	Sweet Basil

	Vernacular
	Ariwo
	..............
	Efinrin wewe

	Used part
	Seeds
	Leaves
	Leaves

	Color of extracted oil
	Colorless
	Pale yellow
	Colorless

	Local usage
	Treatment of hypertension
	Treatment of fever
	Treatment of cancer

	Yield (ml/kg)
	2.16
	0.25
	0.50


                  
Table 2:  Chemical composition of the essential oil of the aerial parts of Lantana camara                                     
	S/N
	Compound
	Retention time
	Concentration  %

	1
	α-pinene
	6.590
	1.40

	2
	α-thujene
	6.629
	2.95

	3
	α-fellandrene
	7.947
	13.01

	4
	β-myrcene
	8.327
	1.09

	5
	D-limonene
	9.435
	1.56

	6
	Cis-β-ocimene
	10.553
	0.91

	7
	β-terpinol
	11.034
	0.62

	8
	β-linalool
	12.233
	4.01

	9
	Terpino-4.01
	14.875
	1.17

	10
	γ-Elemene
	19.968
	1.33

	11
	Copaene
	21.368
	1.01

	12
	β-Elemene
	21.859
	2.26

	13
	Palenelmityl-Chimeli
	22.531
	0.651

	14
	Trans-β-Caryophyllene
	23.193
	19.4

	15
	Gammaelemene
	24.628
	9.58

	16
	Copaene
	24.862
	4.24

	17
	Azulene
	25.054
	0.73

	18
	(+) Ledene
	25.364
	5.12

	19
	Seta-Bisabo
	25,364
	1.96

	20
	Naphthalene
	26.034
	4.20

	21
	α-cubebene
	26.336
	0.57

	22
	Spathulene
	27.805
	3.85

	23
	Ledol
	28.184
	0.78

	24
	α-Caryophylene
	28.816
	2.23

	25
	α-longipinene
	29.099
	0.87

	26
	Cis-Myrtanol
	29.418
	3.61

	27
	Camphene
	29.936
	1.57



Table 3: Chemical composition of the essential oil of the aerial parts of Lantana camara in different regions.
	Compound 
	BR
	IN
	IB
	PS

	β- elemene
	1.22
	2.24
	-
	9.58

	α-pinene
	-
	-
	1.9
	1.4

	β-thujene
	-
	-
	-
	2.95

	α-phellandrene
	-
	-
	-
	13.01

	β-caryophyllene3
	5.78
	17.65
	8.9
	19.4

	(+)ledene
	2.29
	4.2
	-
	5.12

	D-limonene
	-
	-
	-
	1.56

	Valecene
	33.7
	-
	-
	-

	D-Germacrene
	21.2.233
	2.35
	1.4
	-

	Spathulenol
	1.934.81
	-
	3.4
	3.85

	Phytol
	-
	5.77
	-
	-

	Aromadendrene
	-
	-
	-
	-

	Copaene
	-
	-
	-
	5.2

	Napthalene
	-
	-
	-
	4.2

	Eucalyptol
	-
	7.53
	3.4
	-

	3-carene
	-
	1.48
	1,7
	-

	Camphor
	-
	1.56
	-
	-

	Linalool
	-
	-
	5.9
	4.01

	Terpin-4-ol
	-
	1.4
	-
	-

	Sabinene
	-
	9.11
	14.7
	-

	β-myrcene
	-
	-
	-
	2.9	

	β-pinene
	-
	1.44
	2.1
	-

	γ-gurjunen
	9.8
	-
	-
	-

	α-Caryophyllene
	11.32
	-
	-
	2.23


BR = Brazil, IN = India, IB = Ibadan, PS = present study.
BR – Sousa, et al (2010)
IN – Balendra, ( 2011)	
IB – Sonibare and Effiong (2008).
Table 4:  Chemical composition of the essential oil of the seed of Monodora myristica 
	
	S/N
	Compound
	Retention time
	Area  %

	1
	α –fellandrene
	6.370
	0.58

	2
	α-pinene
	6.576
	4.91

	3
	β-myrcene
	8.293
	1.21

	4
	γ-Terpinene
	8.832
	7.45

	5
	β-cymene
	9.476
	12.62

	6
	Linalool
	12.198
	12.66

	7
	Cineole
	12.912
	1.04

	8
	Quercivorol
	13.539
	0.72

	9
	Carvacrol
	14.569
	0.71

	10
	α-terpineol
	15.129
	2.56

	11
	β-myrcene
	15.441
	9.36

	12
	P-menthane
	16.347
	0.69

	13
	Pinenol
	16.976
	0.84

	14
	γ-cadinenes
	17.986
	0.51

	15
	Isothujol
	17.717
	0.52

	16
	α-terpinene
	18.821
	4.42

	17
	Thyme camphor
	`19.132
	2.19

	18
	Citronellol
	19.950
	6.78

	19
	p-menthane
	20.115
	2.05

	20
	Linalyl acetate
	20.392
	0.64

	21
	β-bisabolene
	22.404
	0.68

	22
	α-muurolene
	256.210
	1.05

	23
	γ-muurolene
	25.656
	1.49

	24
	D-cadiene
	25.855
	3.23

	25
	Spathulene
	27.568
	0.50

	26
	Cadiene
	29.437
	0.83

	27
	Menjocycloheptenol
	29.840
	1.36















Table 5: Chemical composition of the essential oil of the seeds of Monodora myristica in different regions.
	Compound 
	BA
	LA
	KA
	PS

	α-Thyjene
	1.8
	-
	-
	-

	α-pinene
	6.3
	2.23
	-
	4.91

	β-pinene
	6.3
	-
	-
	1.21

	α-phellandrene
	34.4
	3.02
	50.4
	10.20

	Carverol
	6.2
	2.09
	5.5
	-

	β-cymene
	22.2
	-
	-
	12.62

	β-myrcene
	-
	11.3
	4.35
	1.21

	γ-terpinene
	-
	-
	-
	7.45

	Limonene
	4.0
	-
	-
	-

	Thyme camphor
	-
	-
	-
	2.19

	p-menthane
	-
	-
	-
	2.05

	Linalool
	-
	-
	-
	12.66

	Citronellol
	-
	-
	-
	6.78

	Deta-cadiene
	-
	2.21
	-
	3.23

	D-Germacrene
	1.4
	4.20
	9.0
	-

	Geranial
	-
	40.1
	-
	-

	Neral
	-
	11.3
	5.5
	-



BA = Bangui, LA = Lagos, KA = Kaduna, PS = Present study.
BA –Koudou, et al., 2009.
LA – Owolabi, et al., 2005.
KA – Igwe, et al., 2007. 
Table 6: Chemical composition of the essential oil of the aerial parts of Ocimum basilicum 
	S/N
	Compound 
	Retention time
	Concentration( %)

	1
	Eucalytol
	9.736
	3.35

	2
	α-Carene
	9.809
	0.90

	3
	Cineole
	9.196
	0.67

	4
	β-cis-Ocimene
	10.196
	0.65

	5
	α-pinene
	10.320
	0.57

	6
	Linalool
	12.756
	21.35

	7
	β-Terpinol
	12.934
	6.92

	8
	Allyl-p-cresol
	16.591
	1.04

	9
	D- linalool
	17.691
	43.31

	10
	Eugenol
	20.978
	3.93

	11
	Borneol acetate
	21.915
	0.65

	12
	Caryophyllene
	22.880
	1.83

	13
	Norpinene
	23.279
	1.02

	14
	Humulene
	23.953
	1.03

	15
	α-cubebene
	24.728
	0.60

	16
	Alloaromadendrene
	25.181
	0.58

	17
	Bisabolene
	25.677
	3.44

	18
	Cadinenes
	29.553
	1.86



Table 7: Chemical composition of the essential oil of the aerial parts of Ocimum basilicum		     in different regions.
	Compound 
	FR
	IR
	IN
	IB
	PS

	D-linalool
	10
	85.19
	38.3
	60.3
	43.3

	Nerol
	0.74
	-
	-
	-
	-

	Murolene
	0.74
	-
	-
	-
	-

	α-cubebene
	6.17
	-
	-
	-
	-

	Eucalyptol
	-
	3.96
	-
	3.1
	3.35

	Trans-α-bergatene
	-
	1.18
	-
	-
	-

	Methyl Eugenol
	78.06
	-
	-
	-
	3.35

	Terpinolene
	-
	-
	7.7
	-
	-

	Linalool
	-
	-
	-
	10.8
	21.35

	β-pinene
	-
	-
	-
	2.1
	6.90

	β-caryophylene
	-
	-
	-
	10.50
	1.83

	Bisabolene
	-
	-
	-
	-
	3.44

	Cadinene
	-
	-
	-
	-
	1.86

	Norpinene
	-
	-
	-
	-
	1.02


FR = France, IR = Iran, IN = India, IB = Ibadan, Ps = present study.
FR – Chalchat 2007
IR – Joshi et al. 2014.
IN - Joshi  et al. 2014.
IB – Kasali, et al. 2005


Table 8:  Percentage mortality of C. maculatus of essential oils application (filter paper		      method).
	
	Conc
	6hrs
	24hrs                    
	Control A
	Control B

	Monodora myristica
	0.01
	12.50±0.29a
	52.5±0.29a         
	0.00±0.00
	0.00±0.00

	
	0.02
	22.50±0.29b
	60.00±0.00b         
	0.00± 0.00
	0.00± 0.00

	
	0.03
	32.50±0.29c
	70.00±0.00c      
	0.00±0.00
	0.00±0.00

	
	0.04
	40.00±0.00d
	80.00±0.00d      
	0.00±0.00
	0.00±0.00

	
	0.05
	52.50±0.29e
	90.00±0.00e       
	0.0± 0.00
	0.0± 0.00

	Ocimum basilicum
	0.01
	25.00±0.00a
	57.50±0.29a       
	0.00±0.00
	0.00±0.00

	
	0.02
	35.00±0.58b
	70.00±0.00b       
	0.00±0.00
	0.00±0.00

	
	0.03
	55.00±0.58c
	80.00±0.00c        
	0.00±0.00
	0.00±0.00

	
	0.04
	65.00±0.58d
	90.00±0.00d        
	0.00±0.00
	0.00±0.00

	
	0.05
	80.00±0.00e
	100.00±0.00e      
	0.00±0.00
	0.00±0.00

	Lantana camara
	0.01
	20.00±0.00a
	70.00±0.00a         
	0.00± 0.00
	0.00± 0.00

	
	0.02
	30.00±0.00b
	80.00±0.00b         
	0.00±0.00
	0.00±0.00

	
	0.03
	40.00±0.00c
	85.00±0.58b         
	0.00±0.00
	0.00±0.00

	
	0.04
	57.50±0.50d
	95.00±0.58c          
	0.00±0.00
	0.00±0.00

	
	0.05
	70.00±0.00e
	100.00±0.00c        
	0.00±0.00
	0.00±0.00


Control A =filter paper with acetone
Control B= filter paper without acetone


Table 9: Percentage mortality of C. maculatus of essential oils application (Anti-feedant 		     method)	
	
	Conc
	6hrs
	24hrs
	Control A
	Control B

	Monodora myristica
	0.01
	30.00±0.00a
	62.5±1.44a
	0.00
	0.00

	
	0.02
	40.00±0.00b
	72.50±1.44b
	0.00
	0.00

	
	0.03
	50.00±0.00c
	82.50±1.44c
	0.00
	0.00

	
	0.04
	62.50±1.44d
	97.50±2.50d
	0.00
	0.00

	
	0.05
	72.50±1.44e
	100.00±0.00e
	0.00
	0.00

	Ocimum basilicum
	0.01
	50.00±0.00a
	87.50±1.44a
	0.00
	0.00

	
	0.02
	60.00±0.00b
	92.50±1.44b
	0.00
	0.00

	
	0.03
	70.00±0.00c
	100.0±0.00c
	0.00
	0.00

	
	0.04
	80.00±0.00d
	100.0±0.00c

	0.00
	0.00

	
	0.05
	100.00±0.00e
	100.0±0.00c
	0.00
	0.00

	Lantana camara
	0.01
	50.00±0.00a
	80.0±0.00a
	0.00
	0.00

	
	0.02
	60.00±0.00b
	92.50±1.44b
	0.00
	0.00

	
	0.03
	70.00±0.00c
	100.0±0.00c
	0.00
	0.00

	
	0.04
	90.00±0.00d
	100.0±0.00c
	0.00
	0.00

	
	0.05
	100.00±0.00e
	100.0±0.00c
	0.00
	0.00


Control A = beans treated with acetone. 
Control B =beans without acetone
	


Table 10: Percentage mortality of C. maculatus after application of essential oil formulations using bentonite.
	DAYS
	Cntrl
	PX
	PS
	
	0.01
	0.02
	0.03
	0.04
	0.05

	Day 0
	0.00±0.00
	100.00±0.00
	MM
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	
	0.00±0.00
	100.00±0.00
	OB
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	
	0.00±0.00
	100.00±0.00
	LC
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	Day 3
	0.00±0.00
	100.00±0.00
	MM
	
	70.00±0.00
	80.00±0.00
	90.00±0.00
	100.00±0.00
	100.00±0.00

	
	0.00±0.00
	100.00±0.00
	OB
	
	86.00±0.00
	96.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	
	0.00±0.00
	100.00±0.00
	LC
	
	80.00±0.00
	94.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	Day 6
	0.00±0.00
	10.00±0.00
	MM
	
	30.00±0.00
	40.00±0.00
	50.00±0.00
	60.00±0.00
	70.00±0.00

	
	0.00±0.00
	10.00±0.00
	OB
	
	50.00±0.00
	60.00±0.00
	70.00±0.00
	80.00±0.00
	80.00±0.00

	
	0.00±0.00
	10.00±0.00
	LC
	
	40.00±0.00
	50.00±0.00
	57.50±0.00
	70.00±0.00
	77.50±1.44

	Day 9
	0.00±0.00
	0.00±0.00
	MM
	
	20.00±0.00
	30.00±0.00
	40.00±0.00
	50.00±0.00
	60.00±0.00

	
	0.00±0.00
	0.00±0.00
	OB
	
	40.00±0.00
	50.00±0.00
	57.50±1.44
	70.00±0.00
	77.50±1.44

	
	0.00±0.00
	0.00±0.00
	LC
	
	17.50±1.44
	30.00±0.00
	40.00±0.00
	50.00±0.00
	60.5-0±1.44

	Day 12
	0.00±0.00
	0.00±0.00
	MM
	
	0.00±0.00
	0.00±1.43
	0.00±0.00
	0.00±0.00
	0.0±0.00

	
	0.00±0.00
	0.00±0.00
	OB
	
	0.00±0.00
	0.00±0.00
	30.00±0.00
	40.00±0.00
	50.00±0.00

	
	0.00±0.00
	0.00±0.00
	LC
	
	0.00±0.00
	20.00±0.00
	40.00±0.00
	30.00±0.00
	40.00±0.00

	Day 15
	0.00±0.00
	0.00±0.00
	MM
	
	0.00±0.00
	0.00±0.00
	0.00±0.00
	0.00±0.00
	0.00±0.00

	
	0.00±0.00
	0.00±0.00
	OB
	
	0.00±0.00
	5.00±0.00
	10.00±0.00
	30.00±0.00
	40.00±0.00

	
	0.00±0.00
	0.00±0.00
	LC
	
	0.00±0.00
	0.00±0.00
	0.00±0.00
	22.50±1.44
	32.50±1.44


        Control  = Bentonite , LC = Lantana camara
        MM = Monodora myristica
        OB = Ocimum basilicum
        px = phostoxin
        PS= plant sample


        Table 11:  Percentage mortality of Callosobruchus maculatus after application of essential oil formulations using kaolin .
	
	Cntrl
	PX
	PS
	
	0.01
	0.02
	0.03
	0.04
	0.05

	Day 0
	10.00±0.00
	100.00±0.00
	MM
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	
	10.00±0.00
	100.00±0.00
	OB
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	
	10.00±0.00
	100.00±0.00
	LC
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	Day 3
	10.00±0.00
	100.00±0.00
	MM
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	
	10.00±0.00
	100.00±0.00
	OB
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	
	10.00±0.00
	100.00±0.00
	LC
	
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00
	100.00±0.00

	Day 6
	10.00±0.00
	10.00±0.00
	MM
	
	40.00±0.00
	50.00±0.00
	60.00±0.00
	70.00±0.00
	80.00±0.00

	
	10.00±0.00
	10.00±0.00
	OB
	
	50.00±0.00
	60.00±0.00
	70.00±0.00
	80.00±0.00
	90.00±0.00

	
	10.00±0.00
	10.00±0.00
	LC
	
	40.00±0.00
	60.00±0.00
	62.50±2.5
	77.50±2.50
	90.00±0.00

	Day 9
	10.00±0.00
	0.00±0.00
	MM
	
	30.00±0.00
	40.00±0.00
	50.00±0.00
	60.00±0.00
	70.00±0.00

	
	10.00±0.00
	0.00±0.00
	OB
	
	40.00±0.00
	50.00±0.00
	57.50±1.44
	77.50±2.50
	90.00±0.00

	
	10.00±0.00
	0.00±0.00
	LC
	
	30.00±0.00
	40.00±0.00
	50.00±0.00
	60.00±0.00
	80.00±0.00

	Day 12
	10.00±0.00
	0.00±0.00
	MM
	
	10.00±0.00
	10.00±0.00
	10.00±0.00
	10.00±0.00
	10.00±0.00

	
	10.00±0.00
	0.00±0.00
	OB
	
	20.00±0.00
	30.00±0.00
	40.00±0.00
	50.00±0.00
	60.00±0.00

	
	10.00±0.00
	0.00±0.00
	LC
	
	17.50±1.44
	30.00±0.00
	40.00±0.00
	50.00±0.00
	60.00±0.00

	Day 15
	10.00±0.00
	0.00±0.00
	MM
	
	10.00±0.00
	10.00±0.00
	10.00±0.00
	10.00±0.00
	10.00±0.00

	
	10.00±0.00
	0.00±0.00
	OB
	
	10.00±0.00
	20.00±0.00
	30.00±0.00
	40.00±0.00
	50.00±0.00

	
	10.00±0.00
	0.00±0.00
	LC
	
	10.00±0.00
	20.00±0.00
	30.00±0.00
	40.00±0.00
	45.00±2.89



 Control= kaolin. 
 OB = Ocimum basilicum
 px =   phostoxin
 MM= Monodora myristica
 LC= Lantana camara ,
 PS= Plant sample






[bookmark: _GoBack]Table 12:  Zones of inhibition (mm) by essential oils against some bacteria organisms.
	Name of organism
	LC
	MM  
	OB 
	Tet 


	Klebsiella pnuemoniae
	0.00
	11.0
	0.00
	24.0

	Staphylococcus aureus
	11.0
	9.00
	13.0
	21.0

	Escherichia coil
	24.0
	17.0
	18.0
	30.0

	Citrobacteria malonaticus
	0.00
	8.0
	12.0
	20.0

	Aureobacterium flavescens
	15.0
	19.0
	20.0
	38.0


OB = Ocimum basilicum
 Tet = Tetracycline
MM=Monodora myristica
LC=Lantana camara 
Table 13: Zones of inhibition (mm) by essential oils against against some fungi organisms
	Name of organism
	LC
	MM
	OB 
	Nys

	Aspergillus flavus
	20.0
	21.0
	23.0
	24

	Candida tropicalis
	14.0
	18.0
	20.0
	26

	Candida albicans
	18.0
	20.0
	21.0
	24

	Rhyzopus stolonifer
	22.0
	24.0
	26.0
	28

	Fusarium solani

OB = Ocimum basilicum
 Nys = Nystatin
MM=Monodora myristica
LC=Lantana camara
	15
	17
	21
	23


[bookmark: _Toc534715613]DISCUSSION	
From Table 1, the highest oil yield was observed in Monodora myristica with 2.6 ml per kilogram weight of the seed and the least was found in Lantana camara with 0.25 ml per kilogram. The colour of MM was colourless, LC colour was pale yellow while OB was colourless. MM was used locally in the treatment of hypertention, LC was used locally in the treatment of fever and OC was used locally in treatment of cancer. In this present study these plant oils was used as pesticides.
CHEMICAL COMPOSITION
 From the result in Table 2, 27 chemical components of Lantana camara  oil was identified representing 86.50%, which consist majorly the terpenoids and the major components were Trans-β- Caryophyllene (19.04%), α- fenchen (13.01%), γ- elemene (9.58%), Ledene (5.12%), Copaene(4.42%), representing 86.5% of the total oil. 
The earlier investigation of leaf oil of Lantana camara from India shows trans-β-Caryophyllene (9.40%), α-coapene (5.0%), β- elemene (7.3%), germacrene (20.5%), (Khan and Srivastva,. 2010). The essential oil constituent from North Brazil was found to have trans-β-Caryophyllene (10.8%), α-phellandrene (16.4%), and limonene (16.5%) as major components. (Dasilva et al 2014). The essential oil from Ibadan has major consitituents such as; 1,8-cineole (15.5%), sabinene (14.4%), and β caryophyllene (8.9%).( Sefidkon, 2012; Kasali et al,. 2014). From the results in Table 3, it was observed that the major components in all the regions under investigation was α-pinene, α-phelladrene, β-caryophyllene, copaene, though with different concentration from region to region, these compounds were the dominant compounds in each region. The variation in chemical compositions may be due to the following factors: soil types, geographical factors, season of harvesting, physiological variation, cultivation conditions, chemotypes (marker compounds), and post harvest processing e.t.c (Sanjay et al., 2008). 
          Table 4 showed the chemical components of the Monodora myristica seeds oil obtained by hydro distillation. 27 components were identified, from the result it was observed that Linalool (12.66%), β-cymene (12.62%), β-myrcene (9.35%), γ-terpinene (7.45%), citronellol (6.78%), α- pinene (4.91%) as the major components. Table 5 shows the comparison chemical composition of MM obtained by the hydro distillation method from different regions. The results showed that β-cyrcene, α-phelladrene and α-pinene have the highest percentage as major constituent of the essential oil. However linalool, pineneol, γ-terpinene and β-cyrcene were found to be predominant in the present study but were not found in other regions as seen in Table 5. Literature reports on the chemical constituents of the seed essential oils of Monodora myristica in Nigeria present great variations. (Igwe et al., 2005). Report showed that α-phellandrene epoxide (3.02%), linalool (2.09%) and α-cadinene (2.21%) as the major constituents in Kaduna part of Nigeria.  According to Owolabi et al. 2009, reported in Lagos sample that. Geranial (40.1%), neral (29.74%) and myrcene (11.3%) were found to be major components from Nigeria. Onyenekwe et al., 2010 result contained α-phellandrene (50.4%), α-pinene (5.5%), myrcene (4.35%) and germacrene-D-4-ol (9.0%). The oils from Monodora myristica seeds obtained were similar to the oils of Owolabi et al., 2009 and Onyenekwe et al., 2010. In this present study, the oil extracted from Igwe et al., 2005 was completely different from the remaining three oils from Nigeria. Although, there was variation in the constituents maybe attributed to differences in factors such as physiological variation, genetic factors, evolution, soil types, seasons, isolation technique (Chowdhug et al., 2007) and also post harvest treatment may be another important reason.
Table 6 showed the constituents of Ocimum basilicum obtained by hydro distillation, The major component of the Ocimum basilicum were D-linalool (43.31%), linalool(21.35%), eugenol (3.93%),β-terpinol (6.92%), eucalytol (3.35%), bisabolene (3.44%), cadinenes (1.86%), caryophyllene  (1.83%), allyl-p-cresol (1.04%), humulene (1.03%), norpinene (1.02%), α-carene (0.90%), cineole (0.67%) borneol acetate (0.65%), α-cubebene  and  alloaromadendrene (0.58%). From the result in Table 6, it was seen that the result was in an agreement with the report of Lee, 2009. In the literature, who noted that volatile oil of Ocimum basilicum contains several secondary metabolites like polyphenols, flavonoids, and terpenes, with recognized potential biologic effects that have been identified in the species (Lee, 2009).  Table 7 showed the comparison of the oil constituents of Ocimum basilicum obtained by the hydro distillation method from different regions. It was observed from the table that D-linalool was the dominant compound in each region but with different concentration from region to region. It was reported that Eucalyptol was found in the leaf oil from Iran, Ibadan and the present study, but not found in France oil. Eugenol was found in France and the present study,  From the result, it was observed that the major components under investigation is D-Linalool, in the present study, bisabolene, β-caryophyllene and norpinene were present in the essential oil, but not found in the essential oil from France, India, Iran and Ibadan part of Nigeria. The above reports shows that different geographical region, there is great variation in  the chemical composition of the leaves oils reported up to now from different locations and that D-linalool is the common component in all analysis of O.B. (Lee, 2009). And that In terms of content and composition of oil of O.B, there is a clear variation of chemotype and phenotype (Zheljazkov et al., 2008).
5.2. INSECTICIDAL ACTIVITY
The result in table 8 showed the filter paper test of the three oils at different concentration for 6hrs and 24hrs. At the concentration of 0.02 ml/9mm filter paper, it was observed that the mortality rate was 22.50% at 6hrs. It showed 40% at 0.04 ml/concentration and it was finally increased to 52.50% at 0.05ml/concentration for Monadora myristica. It was also observed that the number of mortality increases after 24hrs. At the concentration of 0.02 ml, it was observed that the mortality rate was 60%, it was increased to 80% at 0.04ml and 90% at 0.05ml.
The filter paper test of the essential oils of Ocimum bacilicum from table 8 showed at concentration of 0.02ml, the mortality rate was 35% at 6hrs and it was increased to 65% at 0.04ml and to 80% at 0.05ml. After 24hours at the concentration 0.02ml, it was observed that the mortality rate was 70% and 90% at 0.04ml. Also 100% mortality was observed at 0.05ml concentration after 24 hours.
 	Furthermore, the filter paper test of the essential oil of Lantana camara as seen in table 8 showed that at the concentration of 0.02 ml, it was observed that the mortality rate was 30% at 6hrs and it was increased to 57% at 0.04 ml and to 70% at 0.05 ml concentration. The mortality rate after 24hrs shows that at concentration of 0.02ml, it was observed that the mortality rate was 80% and 95% at 0.04 ml and it was increased to 100% at 0.05 ml after 24 hours. 
The filter paper test of the essential oils from table 8 showed that the mortality of the oil was concentration dependant i.e the higher the concentration, the higher the mortality. It was also observed that the number of the mortality increases after 24hrs. The filter paper test toxicity is in the order of LC>OB>MM.
From Table 9, there was no mortality recorded for the control beans treated with acetone and pure beans (without essential oil). At 6 hours, for Monodora myristica, at concentration of 0.02ml, it was observed that the mortality rate was 40% while the mortality rate increases at 0.04ml to 62.50%. At 0.05 ml, the result was found to be 72.50%; At 24 hours with 0.02 ml concentration, it was observed that the mortality was 72.50% and 82%, 97% and 100% respectively at concentration 0.03, 0.04 and 0.05ml. It was observed that the mortality rates was 60% at 0.02ml, 70% at 0.03ml, 80% at 0.04ml and finally increased to 100% at 0.05ml at 6hrs.  At 24hours, the mortality rates were 92.50% at 0.02 ml, it was increased to 100% at 0.03ml, 0.04ml and 0.05ml.  Lantana camara showed that the mortality rate was 60% at 0.02ml, 70% at 0.03ml, 90% at 0.04ml and increased to 100% at 0.005 at 6hours. The mortality rate observed at 24 hours was 92.50%, and increased to 100% at 0.03ml and 100% at 0.05ml
The result of the toxicity of the essential oil Lantana camara, Ocimum basilicum and Monodora myristica in anti-feedant method is shown in the Table 9. The result revealed that the higher the concentration of the essential oil and the exposure time of the weevils to the essential oil, the higher the rate of mortality. No mortality was recorded for the control beans treated with acetone and pure beans (without essential oil). 
In comparing the anti-feedant and filter paper methods, it was observed that the mortality time of the beans weevil is very rapid in anti-feedant method compare to the filter paper method. This may be due to the fact that the weevils had direct contact with the beans which has already been coated with the essential oils and they tend to feed on the beans which eventually enhance their mortality rate. But on the other hand, In the filter paper method, Callosobruchus maculatus (beans weevils) took some time to die because they had no direct contact with the essential oil because immediately they were placed inside the filter paper already lazed with the essential oil which has already evaporated with the help of acetone (organic solvent), the weevil move away from the filter paper to the surface of the Petri-dish; this indicate that the aroma of the essential oils repel the weevils and as they inhale the smell, it tends to affect the respiration system, hence bring about the mortality as time of exposure increases.
5.3. Essential oils formulations.
The result in Table 10, showed the percentage mean mortality of Callosobruchus maculatus with essential oils formulated with bentonite. The result showed that there were no significant differences (p≤0.05) between the Phostoxin, Monodora myristica, Ocimum basilicum and Lantana camara at different concentrations at the first and the third day. The activities of the formulated essential oils on the sixth and nineth days of exposure showed decreasing efficacy with exposure. There were significant difference between the control and the formulated oils. At twelfth day of exposure PX has lost its efficacy and activity and with less activity from 0.02ml/3g to 0.04ml/3g, Monodora myristica has lost its efficacy at all concentrations. At fifteen day of exposure there was significant difference between O. basilicum and L. camara. It was recorded that the activity of the formulated oils and synthetic insecticide decreased with time and concentration. The order of decreasing activity are MM<OB<LC
The result in Table 11 revealed the used of kaolin formulated with essential oils. It was discovered that there was significant differences between the control and the formulated essential oils and phostoxin. Surprisingly, the control was found to exhibit some activity against Callosobruchus maculatus, the result showed a significant difference between the control, phostoxin and the formulated oils. There efficacy and activity decreased with time (day of exposure).  Monodora myristica lost all it efficacy at twelfth day in all the concentrations. In general the formulation of essential oil with kaolin is more efficacious than bentonite. Kaolin was found to have caused high mortality with essential oils. This may be to the fact that kaolin is one of the most finely divided and highly refined naturally occurring minerals. Median particle size of kaolin varies between 0.1-10 micros. This small size of particles can block the spiracle of the insects and disallow respiratory, thereby causing their death (Olonisakin et al., 2007). It has also been reported that insect exposed to diatomaceous earth and other dusts are subjected to physical and biological stresses (Delima, 1987). Consequently a combination of desiccant dust with other physical or chemical control may either produce synergistic effects or reduce the amount of dust needed to control stored product insects (Frank, 2004).
There are indications that, there are active compounds that play a role of insecticides in the essential oils. Variation of these active compounds in the essential oils brings about the variation in the activities of the volatile oils against the weevil. It has been reported that mortality was due to the biologically active components in the plant products, for instance eugenol has been found to possess high insecticidal efficacy against product coleoptera and the presence of this compound in Syzgium aromaticium as its major constituents show this insecticidal characteristics (Olonisakin et al., 2006) It has also been reported that major components of oil when in combination with other compounds of divers structure in the oil could exhibit different mode of action against organism (Jilani and Su 1983).
 ANTIMICROBIAL ACTIVITY
The patterns of susceptibility of each organism against the three essential oils were evaluated and are showed in table 12 and 13. A total of five (5) bacterial and five (5) fungal organisms were tested with the essential oils. The result revealed that the volatile oils inhibited the growth of tested organisms at varying degrees. The undiluted oils were the most effective on the tested organisms. The diluted oils (serial dilution) have no effect on the tested organisms. Tetracycline was used as antibacterial control and it inhibited the growth of all the organisms as follows: Klebsiella pnuemoniae (24mm), Staphylococcus aureus (21mm), Escherichia coli (30mm), Citrobacter amalonaticus (20mm) and Aureobacterium  flavescens (38mm).
From table 12, the volatile oils inhibited the growth of all the organisms, except Klebsiella pnuemoniae which was resisted  0078 to L. camara and O. basilicum and M. myristica inhibited the growth of all the organisms, Aureobacterium flavescens (19mm), Escherichia coli (17.0mm), Klebsiella pnuemoniae (11mm), Staphylococcus aureus (9.0mm) and Citrobacter amalonaticus (8.0mm), L. camara inhibited the growth of three organisms; E. coil (24mm), A. flavescens (15mm), and S. aureus (11mm) while O. basilicum inhibited the growth of all the organisms in order of A. flavescens (20mm), E. coil (18mm), S. aureus (13mm) and  C. amalonaticus (12mm).
From the Table 13, the three volatile oils inhibited the growth of all the organisms, O. basilicum was the most effective oil among the three oils,  Rhyzopus stolonifer (26mm) , Aspergillus flavus (23mm), Candida albican (21mm), Fusarium solani,(21mm) and  Candida tropicalis (20mm). The antifungi activities of the three volatile oils was in order of OB > MM > LC
 O. basilicum and M. myristica essential oils exhibited a wide and varying array of chemical compounds, depending on variations in chemotypes, leaf and flower colors, aroma and origin of the plants (Da-Silva et al., 2003). The prominent constituents include D-linalool, linalool and eugenol (Hussain et al., 2008 and Omidbaigi et al., 2003). The studies in the literature suggested linalool as the main active agent responsible for antibacterial activity (Ravid et al., 1997) and other studies suggest this plant suitable for using as an antibacterial against corrupting and poisoning microbes of food products (Mazzanti et al., 1998 and Politeo et al., 2007). 
[bookmark: _Toc534715615]The high percentage of 1,8-cineole (15.8%) may likely be responsible for the traditional use of Lantana camara essential oil in the treatment of rheumatism. 1,8-cineole have been reported to have anti inflammatory and antinociceptive effects (Santos and Rao, 2000).
 CONCLUSION
From this study it can be concluded that the major constituent of the essential oil of Monodora myristica, Ocimum basilicum and Lantana camara are linaloo, β-myrcene, β-cymene, γ-terpinene, citronellol ,methyl chavicol, metyl cinnamate, 1,8-cineole, β-caryophylene, bisabolene, cadinene, α-thujene, limonene, β-elemene, copaene, ledene, spathulene α-pinene which are monoterpene hydrocarbon and sesquiterpene hydrocarbon. The study showed that results from various regions of the world differ due to the environmental factor, genetic factor, soil factor, chemotype and other factors that affect the chemical composition of a plant. In this study, the use of the plant product oils was able to effectively control Callosobruchus. maculatus against cowpea seeds during storage. This is very important in reducing damage caused by the pest in storage.  The anti-feedant test showed that treatment of cowpea seeds after infestation significantly enhanced the mortality of Callosobruchus. maculatus thus preventing infestation.  The oils were also found to inhibit some pathogenic organisms. The present results showed that the essential oils from these plants have the potential to be used in pathogen control. The use of plant product oil as a bio-pesticide is very good considering the antecedent of hazards that is related to the use of synthetic insecticides. Also the study showed that Monodora myristica, Ocimum basilicum and Lantana camara plants with lot of potential as a natural pesticide and insecticide, antibacterial and antifungal. 
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