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Abstract 

The use of bio-pesticides has proven to be successful approach in controlling agricultural insect pests. 

Study was conducted in the Laboratory of the Department of Crop Protection, Faculty of Agriculture, 

Bayero University, Kano to study the Biology of Bruchus baudni on treated Senegalia senegal seeds. 

Seed oils and leaf powders of K. senegalensis and M. oleifera at three concentrations each, a chemical 

insecticide (Aluminum phosphide as standard check) and a control were laid out in a Completely 

Randomized Design (CRD) and replicated three times. Data collected were oviposition, egg 

hatchability and developmental stages. The results indicated significant reduction in the number of 

eggs laid (1% and 1.38%) and hatchability (0.00% and 0.57%) on both seed oil and leaf powder 

treatments, respectively; however, the control recorded the highest eggs laid (99.9%) and number of 

emerged B. baudni (99.2%). The present findings showed that seeds and leaves of mahogany and 

moringa were effective as protectant against some of the development stages of B. baudni. Therefore, 

based on the present results, mahogany and moringa seeds and leaves could be explored to replace the 

synthetic insecticides in the management of B. baudni especially as components of integrated pest 

management strategy. 

 

Keywords:  Efficacy, Khaya senegalensis, Moringa oliefera, Biology of Bruchus baudni and 

Senegalia senegal seeds. 

 

 

INTRODUCTION 

Gum Arabic, Senegalia senegal (L) Britton, 

is a small, thorny, drought resistant, 

deciduous tree, native to North Africa (FDA, 

2002). It is grown mainly for its gum 

production in arid and semi- arid zones of the 

African continent, notably Sudan, Chad and 

Nigeria (FDA, 2002). Apart from its gummy 

exudate, the seed and pods are used as fodder 

for goats, sheep and in Indian desert the 

seeds of the plant are consumed by local 

inhabitants in the form of a vegetable 

constituent known as “Puncttikutta” 

(Abdullahi, 2004; Nisha et al, 2008). The 

processed seeds of this plant are reported to 

have 37.2% protein, the highest among the 
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seeds of 12 species of Acacia which is of 

medicinal value (Benerji et al., 1988).  

Bruchus baudni (Coleoptera: Bruchidae) 

and the resulting damage could be as high as 

100% (Lucy et al, 2016; Sibakwe Donga, 

2015). Bruchus baudni attacks S. senegal 

seeds in almost all countries of North Africa 

(Appleby and Credland, 2001). In West 

Africa and specifically Northern Nigeria, 

100% infestation occurs within 3-5 months 

of storage in traditional system (Parugrug 

and Roxas, 2008). The adults lay their eggs 

on the pod or seed surface, the larva burrows 

into the seed. During development the larva 

feeds on the endosperm before emerging 

subsequently as an adult (Haines 1991; 

Appleby and Credland, 2001). The egg to 

adult development of B. baudni lasts 45 to 56 

days, depending on the temperature and 

relative humidity (Lale, 2002). Bruchus 

baudni causes significant qualitative and 

quantitative losses in stored seeds which 

ranged from 30-50% in Nigeria and Ghana 

(Haines, 1991; Golob et al., 1999). 

Synthetic insecticides are often used for 

protecting stored S. senegal seeds. However, 

due to higher risk involved to the user, 

development of resistant pest strains, toxicity 

to non- target organisms and toxic residues 

left in the protected seeds (Obeng- Ofori and 

Dankwah, 2002; Oparaeke and Bunmi, 

2006); desirable safe, cost effective and eco-

friendly alternative are being sought. The 

promising botanical alternatives, such as 

mahogany and moringa (Korunic, 1998: 

Kabir et al 2011, 2013; Subramanyam and 

Roesli, 2000; Athanassiou, 2006) have 

however not been tested against the gum 

Arabic seed storage borer, Bruchus baudni. 

This study therefore evaluated the efficacy of 

moringa and mahogany seed oils and leaf 

powders against B. baudni on stored S. 

senegal.  

 

 

MATERIALS AND METHODS 

The experiment was conducted in the 

Entomology laboratory of the Department of 

Crop Protection, Faculty of Agriculture, 

Bayero University, Kano (11
0
 58’ N, 8

0
 25’ 

E). The treatments consisted of two forms of 

biopesticides obtained from K. senegalensis 

and M. oleifera at three dosage levels, a 

synthetic insecticide (Aluminum phosphide) 

as (standard check) and control (untreated) 

(Parugrug and Roxas, 2008; Musa, 2013). 

These were combined and laid out in a 

completely randomized design (CRD) and 

each replicated three times. 

 

Insect Preparations and Culture 

The initial cultures of B. baudni were 

obtained from the established culture on S. 

senegal seeds at the Rubber Research 

Institute of Nigeria (RRIN), Gashua, Yobe 

State. This was reared in the laboratory at 

ambient temperature and relative humidity 

and test insects were sourced from the 

resulting laboratory culture. 

 

Preparation, Treatment and Maintenance 

of S. senegal Seeds 

S. senegal seeds were obtained from matured 

pods of the Gum Arabic plantation of the 

Rubber Research Institute of Nigeria 

(RRIN), Gashua, Yobe state. The pods were 

harvested by shaking the tree branches, 

collected, seeds extracted by hand peeling 

and cleaned. Seeds with holes or egg debris 

on its testa were considered infested and 

removed. The clean seeds were packaged in 

a plastic containers and put in a freezer at 

temperature below 0
o
C for 5 days in order to 

kill and prevent pest infestation and 

development. The seeds were subsequently 

removed from the freezer and allowed to 

equilibrate under screen cover on the 

laboratory bench for a period of three days 
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and then kept until needed as adopted by 

Ileke et al. (2013). 

 

PREPARATION OF BIO-PESTICIDES 

Seed Oil 

Matured fruits of K. senegalensis and M. 

oleifera were collected by striking the pods 

gently with a stick on tarpaulin sheets spread 

under the tree, after dropping separately. 

Each one of the seeds for both moringa and 

mahogany were removed, dried under shade, 

weighed, grounded with a mortar and pestle 

and soaked in warm water separately 

(10ml/kg of seed powder), to form a paste. 

The paste was subsequently hand- kneaded 

for oil extraction following the method of 

Stoll (1988). The two oil type extracts (from 

K. senegalensis and M. oleifera) were 

filtered with a sieve individually (mesh size 

5x 0.5m) to remove particles and transferred 

into respective plastic bottles labelled and 

stored temporarily in the laboratory before 

use. 

 

Leaf Powder 

The leaves of K. senegalensis and M. oleifera 

were collected from the orchards of Audu 

Bako College of Agriculture, Danbatta, Kano 

State and Bayero University Kano Orchard, 

respectively. These were shade-dried 

individually to a crispy condition (Yusuf and 

Ahmed, 2005) and thoroughly pounded in 

mortar with pestle. The pounded plant parts 

were passed through 40µm sieve to give fine 

powder that were kept in plastic containers 

and labelled separately for future use.  

  

LABORATORY BIOASSAY 

Each treatment line comprised 100g of clean 

and uninfested S. senegal seeds, were mixed 

with 2, 4 and 6g/100g of seeds leaf powder 

of each of the mahogany and moringa and 

0.5, 0.75 1ml/100g of the oils respectively. 

The content of each container was 

thoroughly mixed. Thereafter, five (5) pairs 

of newly emerged adults of S. senegal seed 

borer were introduced, held in the container 

with muslin cloth tightly secured by rubber 

band and monitored for fecundity, egg 

hatchability and progeny emergence at a 

room temperature as described below:  

 

Fecundity of B. baudni 

The adult insects were allowed to mate and 

oviposit for 10 days, after which seeds were 

examined individually (Arong et al., 2011), 

number of seeds with eggs and number of 

eggs deposited on the seeds were counted 

with the aid of hand lens and recorded in 

each of the treatment and replicates.  

 

Egg Hatchability and Progeny 

Development of B. baudni 

At 10 days after oviposition, 30 seeds with  

eggs were randomly selected and the total 

number of eggs counted and placed into a 

plastic container containing the clean and un-

infested S. senegal seeds. The number of 

adults that emerged was recorded at 30 days 

after exposure (Lucy, et al., 2016). 

Percentage adult emergence was 

calculated from each of the treatments, using 

the formula: 
 

% Adult emergence  

 =   
1

100

grains 30 on egg ofnumber  Total

emerged adults ofNumber 
  

 

Adult, Larval and Pupal Mortality 

(Residual Toxicity) 

Data on residual toxicity was collected by 

counting the number of dead insects from the 

F2 progeny produced by the parents that was 

introduced into the treated seeds. This data 

was recorded at 60 days after treatment as 

adopted by Abduljalal et al (2011). In a 

similar set up, was conducted to assess their 

larvicidal and pupicidal efficacy. 
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Larval Mortality 

Larval mortality was assessed by opening the 

seeds with a scalpel and a pair of forceps at 

the end of adult emergence. The dead larvae 

inside the seeds were counted and expressed 

as percentage of the seed examined (Arong et 

al., 2011). 

 

Pupal Mortality  

Similarly, pupal mortality was assessed at the 

end of adult emergence and dead pupae 

within the seeds were counted and recorded. 

(Arong et al., 2011).  

 

DATA ANALYSIS 

Data on adult mortality, larval mortality, and 

pupal mortality were expressed as percent-

tages. These data were first corrected for 

mortality in the controls using the Abbott's 

formula (Abbott, 1925). All data in 

percentages were arc sine transformed while 

fecundity and egg hatchability were 

transformed using the square root )1( n  

method. These were then subjected to One-

way analysis of variance (ANOVA) using 

Genstat 17th Edition computer Software. 

Where significant differences existed, 

treatment means were separated using 

Student-Newman-Keuls (SNK) test at 5%. 

 

RESULTS 

Oviposition of Bruchus baudni as affected 

by plant seed oils 

The results of the oviposition counts are 

presented in Table 1. Both mahogany and 

moringa oils exerted statistically significant 

(P<0.05) effects in reducing the number of 

eggs laid (1.00) by B. baudni at all treatment 

levels. and these compared well with the 

synthetic insecticide (Aluminum phosphide). 

The control checks had significantly 

(P<0.05) higher number of eggs laid than 

those treated with moringa (7.91-1.00) and 

mahogany (7.77-7.91) oils. 

 

Effect of plant seed oils on Progeny 

Emergence of B. baudni  

The percentage progeny emergence of B. 

baudni on S. senegal seeds at 30 days after 

exposure is presented in Table 2. Although 

the moringa oil exerted  higher effects on 

emergence of F1 Progency, the differences 

were not significant (Table 2). The control 

checks significantly (P<0.05) recorded more 

eggs hatched than the rest of the treatments. 

Seed with moringa oil at 0.75ml recorded 

little higher (1.3) than the rest treatment, 

followed at 1ml/100g (0.45). However, an 

increase in mahogany oil dosage signifi-

cantly (P<0.05) lowered the insect 

emergence. There was a significant variation 

in F1 emergence with the treatments and 

more eggs hatched from untreated seeds than 

the other treatments. No progeny of B. 

baudni emerged in S. senegal seeds treated 

with mahogany oil at 1ml and Aluminum 

phosphide. The number of emerging progeny 

reduced significantly with increasing 

botanical concentrations. 

 

Effect of plant seed oils on the larval, 

pupal and adult mortality (F2 generation) 

of B. baudni. 

There were significant difference (P<0.05) 

among the oil concentrations of M. oleifera, 

K. senegalensis and the synthetic insecticide 

at all concentrations on the larval, pupal and 

adult mortality of B. baudni compared to the 

untreated control check (Table 3). All the 

concentrations of the two botanical oils were 

statistically similar with the Aluminum 

Phosphide across all developmental stages of 

the insect. The untreated control recorded the 

highest mortality of B. baudni throughout the 

developmental periods. 
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Table 1: Mean number of eggs laid by adult B. baudni on S. senegal seeds ten days after various 

treatments 

    Mean Number of Eggs Laid                    Concentration (ml/100g) 

Treatments 0.5 0.75  1.0  Al              Control 

Moringa – Oil 1.24b 1.0b  1.00b  1.00b  7.91a 

SE±   0.13  

Mahogany – Oil 1.14b 1.0b  1.00b  1.00b  7.77a 

 SE±   0.24  
 

Means followed by same letter(s) within same column are not significantly different (P>0.05) SNK 
test. Data was transformed using .1n  

 

 

Table 2: Mean percentage of B. baudni eggs hatched on S. senegal seeds thirty days after various 

treatments 
 

 Mean Number of Eggs Laid 

Treatments Concentration 

(ml/100g) 

0.5 

 

 

0.75 

 

 

1.0  Al  Control 

Moringa - Oil 0.22 (0.71b)   1.3(6.31b) 0.45(3.85b) 0.00(0.00b) 93.2(74.97a) 

 SE±   3.493  

Mahogany – Oil 1.2 (6.20b) 0.14 (2.18b) 0.00(0.00b)  0.00(0.00b)  99.92(88.40a) 

 SE±   1.865  
 

Means followed by same letter(s) within same column are not significantly different (P>0.05) SNK 
test. Data was transformed using .1n  

 

Table 3: Mean larval, pupal and adult (F2 generation) B. baudni mortality sixty days after treatment 
 

Treatments  0.5             0.75             1.00         AL             Control 

Moringa Seed Oil  1.00b 1.33b 1.00b 
Adult Mortality  1.00b  1.00b  1.00b  1.00b  15.39a 
SE±  0.118 1.00b 1.00b 1.00b 
Pupa Mortality  1.00b  1.00b  1.00b  1.00b  4.93a 
SE±  0.182 1.00b 1.00b 1.00b 
Larva Mortality  1.00b  1.00b  1.00b  1.00b  3.10a 
SE±  0.064 
Mahogany Seed Oil 1.00b 1.00b 1.00b 
Adult Mortality  1.00b  1.00b  1.00b  1.00b  16.06a 
SE± 0.101 16.06a 4.93a 3.10a 
Pupa Mortality  1.33b  1.00b  1.00b  1.00b  4.93a 
SE±  0.235 
Larva Mortality  1.00b  1.00b  1.00b  1.00b  3.10a 
SE± 0.085 0.101 0.235 0.085 
 

Means followed by same letter(s) within same column are not significantly different at P=0.05 

according to SNK test. Data was transformed using  
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Oviposition of B. baudni as affected by 

plant leaf powders  

Table 4 shows the effect of plant leaf 

powders and aluminum phosphide on eggs 

laid by adult B. baudni at 2, 4 and 6g/100g 

seed concentration. There were significant 

differences (P < 0.05) between treatments in 

number of eggs laid for both oils. The 

moringa leaf powder treatment at 6g/100 

seeds recorded the lowest eggs laid (1.38) 

and were statistically similar with the 

synthetic insecticide (1.00). Similarly, all the 

mahogany leaf powder concentrations (2g, 

4g and 6g/100 seeds) including the synthetic 

insecticide had significantly (P<0.05) similar 

results in reducing the number of eggs laid 

by B. baudni (Table 4). However, the 

untreated control had significantly (P<0.05) 

higher number of eggs laid compared to 

other treatments. 

 

Effect of plant leaf powders on Progeny 

Emergence of B. baudni 

The effects of various treatments and 

concentrations on egg hatchability of B. 

baudni at 30 days, after oviposition is 

presented in Table 5. All the concentrations 

of the moringa leaf powder were 

significantly (P≤0.05) effective at reducing 

progency emergence and these compared 

well with the synthetic pesticide. The control 

check had the highest number of eggs 

hatched compared to all other concentrations. 

However, mahogany leaf powder at 4 and 

6g/100g seeds were statistically. Similarly, 

the concentration at 2g/100g seeds had 

similar effects compared is with the synthetic 

insecticide and statistically better than the 

other treatments.  

 

Effect of plant leaf powders on the larval 

and pupal adult mortality of B. baudni 

Table 6 shows that the pupal, larval and adult 

mortality (F2 generation) mortality of B. 

baudni as affected by plant seed powders of 

Moringa oleifera and Khaya senegalensis. 

Among the moringa leaf powder (MLP) 

treatments; 6g/100g seeds (12.11) had the 

highest mortality, followed by 4g MLP 

(6.59%) while 2g/100g seeds of MLP 

(3.96%) recorded the lowest mortality. 

Similarly, seeds coated with mahogany 

leaf powder recorded high F2 mortality 

compared to Aluminum phosphide. The 

control recorded the highest F2 mortality and 

was significantly different from the treated 

seeds. Pupal mortality was lower in seed 

coated at 4 percent but not significantly 

different from rest treated seeds. However, 

lower larval mortality was achieved on seed 

coated with MLP at all concentrations and 

these were not significantly different from 

aluminum phosphide. 

 

Table 4: Effects of some leaf powders and control treatments on Eggs Laid by B. baudni 
 

Number of Eggs Laid 
 

Treatments 2 4 6 Al  Control  
 

Moringa Leaf Powder 2.34b  2.40b  1.38b 1.00c  4.75a 

SE±  0.253  

Mahogany Leaf Powder 1.48b  1.58b  1.82b 1.00b  4.92a 

SE±  0.430    
 

Means followed by same letter(s) within same column are not significantly different at P=0.05 

according to SNK test. Data was transformed using .1n  
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Table 5: Mean Percentage of B. baudni eggs hatched on S. Senegal seeds thirty days after exposure to 

plant leaf powder 
 

Mean Percentage Progeny Emergence/30 Seeds  

Treatments 2 4 6 Al Control 

Moringa Leaf Powder 2.1 (8.35b) 3.2(10.37b) 1.2(6.15b) 0.00(0.00b) 93.2(74.97a) 

SE±   3.132   

 

Mahogany Leaf Powder 
0.57(4.37bc) 1.5 (7.20b) 1.3 (6.34b) 0.00 (0.00c) 99.2 (84.89a) 

SE±   1.506   
 

Means followed by same letter(s) within same column are not significantly different at P=0.05 
according to SNK test. Data was transformed using .1n  

 

Table 6: Mean mortality of larvae, pupa of B. baudni (F2 generation) sixty days after treatment with 

plant leaf powders 
 

Mean Percentage Progeny Emergence/30 Seeds  

Treatments 2 4 6 Al Control 

Moringa Leaf Powder      

Adult Mortality 3.96d 6.59c 12.11b 1.00e 15.39a 

SE±   0.525   

Pupal Mortality 1.61b 5.63a 2.59b 1.00b 4.93a 

SE±   1.109    

Larval Mortality 1.24b 1.00b 1.55b 1.00b 2.10a 

SE±    0.209   

Mahogany Leaf Powder      

Adult Mortality 6.41b 4.94b 7.12b 1.00c 15.27a 

SE±   1.043   

Pupal Mortality 8.35a 4.11ab 2.48b 1.00b 5.73ab 

SE±   1.335   

Larval Mortality 1.73bc 1.00c 1.62bc 2.44b 3.54a 

SE±   0.292   
 

Means followed by same letter(s) within same column are not significantly different at P=0.05 

according to SNK test. Data was transformed using .1n   

 

DISCUSSION  

The present study showed that treatments 

containing botanical products, regardless of 

their concentrations were better at reducing 

oviposition and progeny emergence of B. 

baudni. The effectiveness of botanicals used 

in the present study had earlier been reported 

by many workers (Stoll 2000; Makut et al, 

2008). Mahogany wood ash (MWA) had 

been reported to be toxic to Sitophilus 

zeamais on stored maize. Yusuf (2009), had 

demonstrated the effectiveness of MWA, 

mahogany bark powder and citrus peel 

powder against C. maculatus on stored 

cowpea. 

Several researchers have worked on 

plants and naturally derived pesticides that 

are non-toxic to humans and other animals 

((Makut et al, 2008). This serves as useful 

tool for the development of a safer, effective, 
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sustainable and environmentally friendly 

bruchids control tactics. Promising results 

have been obtained in the study showed that 

moringa and mahogany against oviposition 

and egg hatchability of B. baudni.  

The current findings indicated that the 

application of oils of moringa and mahogany 

on S. senegal seeds reduced eggs laid by 

adult B. baudni. The reduction in number of 

eggs laid which could be due to the pungent 

smell present in the oil, may have deterred 

the insect from laying eggs (Paul and Didia, 

2012). Consequently, this may have been 

responsible for the inability of most of the 

adult insects to emerge as the application of 

oils were found to disrupt growth and 

reduced larval survival as well as disruption 

of life cycle of the pest. Similarly, 

Arannilewa et al. (2006) reported that the 

application of oil extract covered the outer 

layer (testa) of the seeds, which served as 

food poison to the adult insects; while some 

of the oil applied penetrated into the 

endosperm and germ layer thereby 

suppressing oviposition and larval develop-

ment (Arannilewa et al., 2006).  

 The fact that botanical oils reduced 

oviposition as demonstrated in this study 

revealed the superiority of plant oils. Tripath, 

et al (2007) have reported that maximum 

decrease in oviposition by Callosobruchus 

chinensis was recorded in seeds treated with 

Karany and mustard oils. Treatment with 

0.5ml proved to be the least effective, more 

so both the oils were superior and able to 

check oviposition and adult emergence. 

These results confirmed those observed in 

earlier studies (Ivbijaro, 1983a; Lale and 

Abdulrahman, 1999; Lale and Mustapha, 

2000). Similarly, other findings reported that 

neem oil treatment reduces oviposition, 

inhibits adult emergence and development of 

C. maculatus, C. chinensis and C. analis 

(Babu et al., 1989). 

The effectiveness of these oils on 

fecundity of B. baudni is in agreement with 

several researchers (Kayode and Olaniyi, 

2014; Ileke and Oni, 2011). The treatment 

with seed oil effectively suppressed progeny 

emergence for two generations. Although, 

number of eggs laid on S. senegal seeds with 

moringa seeds oil and mahogany seed oil 

was quite low as compared to the control. 

Yet the progeny raised from these eggs were 

negligible, indicating that these treatments 

were very effective. The marked differences 

observed on the emergence of adult B. 

baudni reared on treated and untreated S. 

senegal seeds indicated that oil extract from 

Moringa and mahogany seeds had marked 

effects on the developmental stages, which in 

turn affected emergence. All concentrations 

of oils extract reduced the emergence of 

progenies. In contrast, Aluminum phosphide 

considerably reduced the number of adult 

emergences; this could be due to the ability 

of the synthetic pesticide, Aluminum 

phosphide to impede the functioning of 

central nervous system thereby disrupting the 

growth and reduced larval survival. The 

effectiveness of these oils on fecundity of B. 

baudni is in agree-ment with several 

researchers (Kayode and Olaniyi, 2014; Ileke 

and Oni, 2011).  

The present study revealed that the 

oviposition by B. baudni has been reduced 

when exposed to S. senegal seed treated with 

plant botanical powders. This indicated that 

most of the flora in the savanna composed of 

plant species that have insecticidal properties 

and this corroborates the work reported by 

Yusuf (2009). The moringa and mahogany 

leaf powders had affected and reduced 

number of hatchability of the B. baudni. The 

effectiveness of the plant leaf powder in 

reducing emergence of B. baudni especially 

when the crop is stored for a long period has 

direct relationship with number of progenies 

emerged and quantity of the plant leaf 
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powder applied. The inability of 2g and 4g 

moringa leaf powder to suppressed 

emergence could probably be due to low 

concentration of the leaf powder, in addition 

it could be due to atmospheric loss of plant’s 

strong odour that might have conferred on 

them the slight effectiveness they had at the 

outset of the experiment (Athanassiou, 

2006). Yusuf and Ahmed (2005) reported 

that neem and moringa powders applied at 

the rate of 8g/100g of grain reduced 

infestation at 42 and 63 DAT. This further 

supports the findings of Udo and Epidi, 

(2009) that plant extracts and powders were 

effective in reducing the population of F1 

generation of C. maculatus in treated grains. 

The B. baudni was observed to produce 

lower number of F1 progeny probably 

because eggs of C. maculatus were laid on 

the seed coat thus exposing them to direct 

contact with toxic secondary plant 

metabolites.  

It is evident from this study that despite 

reduced progeny production caused by these 

treatments, 100% suppression of progeny 

emergence was not achieved. This may be 

attributed to the ability of female’s borers to 

lay their eggs within the seeds and thus the 

larvae may not be affected until reaching the 

adult stage. This agrees with the findings of 

Athanassiou, (2006), who reported that 

Sitophilus oryzae progenies emerged in 

stored wheat treated with beta cyfluthrin 

applied in combination with diatomaceous 

earth where 100% mortality of exposed 

adults were recorded. Adenekan et al. (2013) 

reported that Moringa oleifera powders from 

leaves, stem bark, roots and flowers had 

insecticidal effects on oviposition, eclosion 

and development of C. maculatus on cowpea 

seeds with flower powders having 

significantly higher effects compared with 

other plant parts. Moringa oleifera root 

powders caused reduction in seed damage on 

cowpea infested with C. maculatus (Ojiako 

et al., 2013).  

The present investigations also agreed 

with the report of Wongo, (1998) who stated 

that it would also appear that progeny 

inhibition of C. maculatus in treated grains 

could arise from the inability of young adult 

insects to chew through the seed coats of 

treated grains due to the presence of phenolic 

compounds. The significant reduction in F1 

progeny confirms the possible presence of 

ovicidal and larvicidal constituents in the 

plant extracts and powders (Tanzubil, 1991). 

Ovicidal action of some plants was also 

observed by Derkyi, et al., (2010) and they 

also reported a significant reduction in egg 

laying of C. maculatus on cowpeas mixed 

with neem seeds. The results of the study 

collaborated with these reports. 

 

CONCLUSION  

Mahogany and Moringa seed oils performed 

better than the leaf powders irrespective of 

their concentrations and compared well with 

the chemical insecticide (Aluminum 

phosphide). However, among the leaf 

powder concentrations, better protection of 

the S. senegal seeds was achieved with 

Moringa and Mahogany at 6g/100g seed 

dosage rate. An appreciable level of 

protection was achieved using the different 

plant parts in the management of B. baudni 

on S. senegal seeds. Significant reduction in 

oviposition, inhibition of progeny emergence 

was achieved by using both the Moringa and 

Mahogany seeds oils and leaf powders in 

protecting the S. senegal seeds. Based on the 

present results, it can be recommended that 

the use of mahogany and moringa seed oils 

at 0.5ml/100g seeds and leaf powders at 

6g/100g seeds could be employed for the 

management of B. baudni on stored S. 

senegal seeds by the resource poor farmers in 

the study area. 
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