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Abstract 
Laboratory tests were carried out to evaluate the efficacy of Mahogany seed 

oil against Rhyzopertha dominica on cowpea. The test was conducted under 

ambient laboratory conditions (28-35Oc and 65-70% r.h.). Thirty adult 

insects of unsexed were bioassayed on 50g cowpea grain sample treated 

with the Mahogany seed oil (MSO) at five concentration rates: 1.0, 1.5, 2.0, 

2.5 and 3.0ml/kg. Mortality of exposed adults were assessed after 7, 14 and 

21days exposure to treated grains. Number of progeny were assessed at 56 

and 112days after removal of parent insects. Significance difference 

(p<0.05) in adults mortality were noted between different concentration 

rates and exposure periods on treated grain. Increase in concentration 

rates and exposure period resulted in higher adult mortality and progeny 

suppression. After 14days exposure to the highest concentration rates, 

100% adult mortality was achieved. Progeny production was considerably 

suppressed even with lowest concentration rates of 1.0ml/kg 1.2±0.6 and 

1.0±0.5 was recorded when compared with untreated control with 91.4±2.9 
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and 116.0±5.1 after 56 and 112days of storage respectively. Similarly, the 

percentage of insect damage kernel and weight loss decreased with 

increase in concentration rates. At 3.0ml/kg no single damage and weight 

loss recorded as compared to 100% and 81.6% in the untreated control, 

respectively. Moreover, the result indicate that germination percentage was 

not affected by different treatment concentration when compared with the 

untreated control thus at 1.0ml/kg 64.0±8.3% germinated grain was 

recorded, at 3.0ml/kg 99.2±0.5% was observed when compared with 

7.0±2.8% on untreated control. 
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Introduction 
Grain legumes play an important 

nutritional role in the diet of millions 

of people in the developing countries 

and are thus sometimes referred to as 

the poor man’s meat. Since legumes 

are vital sources of protein, calcium, 

iron, phosphorus and other minerals, 

they form a significant part of the diet 

of vegetarians since the other food 

items they consume does not contain 

much protein (Hella et al., 2013). 

Legumes are multipurpose crops and 

are consumed either directly as food or 

in various processed forms or as feed 

in many farming systems (Bangar, 

2009). However, this product after 

harvest and storage are been affected 

by many biotic and abiotic factors, 

more especially the insect species, and 

notable among them was the lesser 

grain borer, Rhyzopertha dominica. R. 

dominica damage grain by excrement 

contamination, empty eggs, larval 

molts, empty cocoons and adult 

corpses (Field, 2014). The quantities 

of cowpea lost annually through the 

activities of this insect are substantial, 

although no accurate figure was 

documented or available; though 

quantification of cowpea loss to this 

insect is very desirable (Goodman and 

Ofori-Anti, 2012). R. dominica is not 

only a primary pest of stored grains 

such as wheat and corn but also infests 

other stored commodities as dried 

fruits, peanuts, spices, tobacco, nuts, 

beans, bird seed, biscuits, cassava, 

cocoa beans (Edde, 2012). It has 

adapted to feed on the germ and 

endosperm of different cereal and 
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legumes commodities. Both larvae and adults have very stout mandibles and 

are voracious and disparaging feeders (Chanbang et al., 2008). Even this insect 

pest can chew and damage very hard grains. All these features reveal that the 

original food of R. dominica was wood (Mahal et al., 2015). R. dominica along 

with other stored product insect pests can cause huge economic losses to 

agricultural commodities in the form of weight loss of product by damaging 

grains, producing frass, fecal matter and a particular unpleasant odor in them 

and by depleting grain nutrients, rendering them unfit for human consumption 

and lowering their digestibility (Arthur et al., 2012). 

R. dominica infestation result in loss of quantity and quality of stored grain, and 

the cost involved to prevent or control this infestation were very high (Ozkaya 

et al., 2009). Larvae consume both the germ and endosperm during their 

development in grain and thus produce more frass than other stored grain insect 

pests and these feeding activity leads to reduction in germination rates and the 

vigour of the grains (Arthur et al., 2012). Khamis et al., 2010 reported that R. 

dominica infestation causes weight losses of up to 40%, compared to other 

stored grain insect pests.   However, losses attributed to R. dominica are 

estimated to be about 30- 60% within storage duration of 4 to 6 months under 

traditional storage conditions and this results in both quantitative and qualitative 

reduction, manifested by food and nutrition insecurity, and low incomes to 

small scale farmers (Chougouron et al., 2013). In order to managed this loss, 

the of botanical oil as insecticide become paramount when compared with the 

problem pose by conventional insecticides and its cost in procuring it to combat 

menace of stored product and field pest in general. In the present work it was to 

examine the insecticidal effect of mahogany oil against R. dominica on stored 

cowpea. The objectives were to a) Evaluate the effect of dose rate and exposure 

periods on the adult mortality and progeny production. 

 

Materials and Methods 

The experiments was conducted at Entomology Laboratory of the Department 

of Crop Protection, Faculty of Agriculture, University of Maiduguri, Nigeria. 

Latitude 11o 50ˈ N, 13o 9ˈE. All the experiments were conducted under ambient 

laboratory conditions. Temperature and relative humidity during the study was 

measured using hygrometer. 
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Maintenance of stock culture 

Parent R. dominica used in the experiment were obtained from laboratory stock 

culture, which has been maintained for over a year. The culture was maintained 

in 1.5L capacity bottles containing cowpea seeds in order to maintain a stock 

culture for continuous fresh supply of large number of insects required for the 

experimentation. Fresh broken seeds was introduced periodically for proper 

development of the beetles. Culture thus maintained was used throughout the 

period of investigation. Dead adult beetles and frass was periodically removed 

to avoid storage mite infestation. 

 

The cowpea seeds  

The seeds of cowpea varieties (Borno Brown) was obtained in Borno State 

Agricultural Development Program (BOSADP), Maiduguri.  

 

The Mahogany (Khaya senegalensis (Devs.)) seeds and seed oil extraction 

Dry seeds of K. senegalensis was collected from the pods obtained from the 

plants growing in Farm Center, Mohamet Lawan College of Agriculture, 

Maiduguri. The seeds were removed from the pods and roasted in a wide sauce 

pan and pounded into a paste using pestle and mortar. The paste was mixed with 

cold water and allowed to stand for three to four (3-4) hours. The mixture was 

then sieved using a cheese cloth to obtain the filtrate which is a brown liquid 

extract as described by Bamaiyi et al. (2007). The filtrate was then heated again 

in a wide sauce pan until evaporation completed and the pure oil was collected 

at the bottom of the pan. The seed oil obtained was kept at room temperature 

until commencement of the experiment. 

 

Preparation of Cowpea Grains 

The cowpea seed was cleaned and disinfested for10days using refrigerator and 

then equilibrated and was kept in plastic buckets covered with lids until 

commencement of the experiments.  

 

Grain treatment and Bioassay Procedure 

The grain was treated at the following concentration rates 0.0, 1.0, 1.5, 2.0, 2.5 

and 3.0ml/kg, respectively. For each treatment combinations 250g of clean 

disinfested cowpea grain was placed in 1liter capacity bottles and the 

appropriate amount of mahogany oil was added to each samples. The jars were 



239  africanscholarpublications@gmail.com                                                                               

 2021 
 

capped and then shaken manually to achieve uniform distribution of oil 

concentration on the entire grain. 

All experiment was laid out in Completely Randomized Design, with six 

treatments replicated five times. Fifty gram (50g) of cowpea seeds per 250 ml 

capacity jar was prepared. Cowpea seeds was infested using 30 pairs of unsexed 

1-2 days old adult R. dominica. Five other 50g replicates was prepared and left 

un-infested which was served as untreated control. 

 

Determination of management practice on Seed germination 

Germination test was evaluated where fifty (50) cowpea seeds from each 

replication in each of the treatment was randomly pick and uniformly placed on 

top of non-toxic whatman filter paper moistened and placed in a petri dish. 

Germination was judged by the appearance of the radicle, was counted daily up 

to eight (8) days. At the final count, the number of normal and dead seedling 

was assessed. The SGP was calculated as follows 

SGP (%) =    number of germinated seeds x 100    

                      Total seed number on petri dish 

 

Data Analysis                                 

Data on mortality was arcsine transformed to normalize to variance and then 

subjected to analysis of variance (ANOVA). The data was corrected for 

mortality in control using the Abbott’s formula (Abbott, 1925). The means was 

separated using Tukey Kramer’s Honestly Significant Difference (Tukey 

Kramer’s HSD) test. All statistical tests were considered significant at the p≤ 

0.05 level. 

 

Results and Discussion 

4.1 Effect of Mahogany seed oil (MSO) on mortality of R. dominica adults after 

7, 14 and 21  days of exposure. 

Mortality (%±SE) 

Application (ml/kg) 7days 14days 21days 

0.0 0.9±0.6e 2.5±1.1c 3.0±1.0b 

1.0 40.7±5.5d 84.0±4.1b 95.3±2.5a 

1.5 52.0±3.6cd 94.6±1.7a 99.3±0.7a 

2.0 58.7±2.3bc 98.0±2.0a 100.0±0.0a 
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2.5 70.0±3.3ab 100.0±0.0a - 

3.0 77.3±3.4a 100.0±0.0a - 

F 62.5 350 1197 

P <0.0001 <0.0001 <0.0001 

Mean followed by same letter are not significantly different from each other at 

p<0.05 according to Tukey Kramer’S HSD Test 

 

Effect of Mahogany seed oil (MSO) on mortality of R. dominica adults after 7, 

14 and 21 days of exposure. The results presented in Table 1 indicate that 

mahogany oil cause high mortality of R. dominica. Significant differences in 

adult mortality were observed among different concentration rates of mahogany 

seed oil.  Increased with increase in concentration rates in all cases cause high 

mortality of test insect. Mahogany oil at a rate of 1.0ml/kg gave 40.7±5.5 

mortality of R. dominica after 7 days of exposure, while as the concentration 

rate increases, the rate of mortality also increases, at 3.0ml/kg mortality 

77.3±3.4 also at 7 days of exposure when compared with untreated control 

0.9±0.6 (Table 1).  However, after 14days exposure the result showed 

significant differences among the different concentration rates of mahogany on 

cowpea was observed. Generally, after 14days exposure interval to mahogany 

oil high mortality 84.0±4.1% was observed at the lowest concentration rate of 

1.0 ml/kg. At the highest concentration rate of 3.0ml/kg of mahogany seed oil, 

100% mortality was recorded when compared with untreated control 2.5±1.1%. 

Moreover, after 21days of exposure, at concentration rate of 1.0ml/kg 

95.3±2.5% mortality was recorded, thus even at 2.0ml/kg 100.0% mortality was 

achieved when compared with untreated control of 3.0±1.0% (Table, 1).  

 

Table 2: Mean number (%±SE) of progeny, percent dead progeny and progeny 

inhibition of R.  dominica adults exposed to cowpea treated with mahogany 

seed oil 

 56days    112days  

Doses 

(ml/kg) 

Mean no. of 

progeny 

% dead 

progeny 

% progeny 

inhibition 

Mean no. of 

progeny 

% dead 

progeny 

% progeny 

inhibition 

0.0 91.4±2.9a 7.6±1.5a - 116.0±5.1a 8.0±1.8a - 

1.0 1.2±0.6b 3.6±1.3ab 98.7 1.0±0.5b 2.0±0.9b 99.1 

1.5 1.0±0.6b 1.2±0.7b 98.9 0.8±0.4b 0.8±0.4c 99.3 

2.0 0.0±0.0b - - 0.0±0.0b - - 
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2.5 0.0±0.0b - - 0.0±0.0b - - 

3.0 0.0±0.0b - - 0.0±0.0b - - 

F 876 7.14  497 11.2  

P <0.0001 0.0003  <0.0001 <0.0001  

Mean followed by same letter are not significantly different from each other at 

p<0.05 according  to Tukey Kramer’S HSD Test 

 

Effect of mahogany seed oil (MSO) on progeny production and percent 

progeny inhibition  of R. dominica adults on treated cowpea. 

Effect of mahogany seed oil (MSO) on progeny production and percent progeny 

inhibition of R. dominica adults on treated cowpea. 

The result on progeny development and progeny inhibition of R. dominica 

showed significant differences among the different concentration of mahogany 

oil after 56 and 112 days of storage (Table 2). The results show that there were 

very few F1 progeny 1.2±0.6 and high progeny inhibition of 98.7% was 

achieved at concentration rate of 1.0ml/kg of mahogany oil after 56 days of 

storage when compared with untreated control with 91.4±2.9. Even at the 

highest concentration rate of 2.0 ml/ kg no F1 progeny were developed. After 

112 days of storage, the result reveal that at the least concentration rate of 

1.0ml/kg only 1.0±0.5% adults developed and inhibition of 99.1% of adult 

progeny emerged was recorded. As the concentration rate increases to 2.0ml/kg, 

no F2 Adult progeny were developed. When compared with 116.0±5.1 in the 

untreated control and the inhibition rate was 99.1% at the lowest concentration 

rate (Table 2). 

 

4.3 Effect of mahogany seed oil on insect damage grain (IDG) caused by R. 

dominica 

Application rates 

(ml/kg) 

Damage 

percentage 

Percentage 

weight loss 

Germination 

percentage 

0.0 100.0±0.0a 81.6±1.7a 7.0±2.8c 

1.0 2.2±0.9b 14.0±3.2b 64.0±8.2b 

1.5 1.2±0.6b 4.4±1.2c 89.4±3.7a 

2.0 1.4±0.7b 1.6±0.7c 91.0±3.2a 

2.5 0.6±0.6b 0.8±0.5c 96.0±1.9a 

3.0 0.0±0.0b 0.0±0.0c 99.2±0.5a 

F 4894 402 75.2 
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P <0.0001 <0.0001 <0.0001 

Mean followed by same letter are not significantly different from each other at 

p<0.05 according to Tukey Kramer’S HSD Test 

 

Effect of mahogany seed oil on grain damage, weight loss and germination 

percentage caused by R. dominica 

The result presented in Table, 3 show that the percentage of insect damage grain 

(IDG), weight loss and germination loss was significantly affected by 

mahogany seed oil treatments. There were significant differences in the number 

of damage grains among different concentration rates (Table, 3). In the 

untreated control after 112 days of storage complete (100%) grain damage was 

recorded and this was significantly higher than values in all other treatments. 

The result revealed that at the lowest concentration rate of 1.0 ml/kg of 

mahogany seed oil 2.2% grain damage and 14.0% weight loss were recorded; 

and as the concentration rate increases no grain damage and weight loss was 

recorded at 3.0 ml/kg. Moreover, the result indicate that germination percentage 

was not affected by different treatment concentration when compared with the 

untreated control thus at 1.0ml/kg 64.0±8.3% germinated grain was recorded, 

at 3.0ml/kg 99.2±0.5% was observed when compared with 7.0±2.8% on 

untreated control (Table, 3).  

 

Discussion  

The result of the present study has showed that mahogany seed oil had 

significant effect on the adults of R. dominica when compared with control. All 

the concentration rates were quite very effective in causing mortality, reducing 

the grain damage and as well as weight loss. However, very few references are 

accessible in literatures regarding effects of mahogany oil on R. dominica to be 

compared with the results obtained in the present study. This study has shown 

that the plant oil tested has good insecticidal effect. It action on the tested insect 

can be attributed to the active components inherent in the plant. The best results 

obtained from the oil were observed at 2.5ml and 3.0ml doses where 100.0% of 

the insect died within 14 and 21days. The results of higher concentration of 

mahogany oil shows that the plant oil had good insecticidal effect because it 

adequately controlled the bostrichids. Both lower and higher doses of the oil 

controlled the R. dominica which at 2ml/kg caused complete mortality of the 

test insect.  However, some medicinal plants have been reported to show 
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insecticidal properties and they have been used as crop protectant by various 

workers (Omotoso, 2004). An appreciable level of insect mortality and control 

of seed losses were achieved with the oil concentration. 

There is now overwhelming evidence that many plant species exert diverse 

biological effects on insects that is killing, attracting, repelling, feeding 

deterring, growth inhibiting and sterilizing effects (Abdelgaleil et al., 2012). 

The findings of this study are consistent with those reported in literature for 

stored product insect pests tested with different insecticides (Mishra et al., 

2011) O. gratissimum oil is potential alternative to synthetic fumigant in 

treatment of durable agricultural products (Ogendo et al., 2008). Recently, 

many studies have focused on the possibility of using plant essential oils for 

application to stored grain to control insect pest (Collins, 2006). The extracts 

and secondary metabolites of plants are among the most promising alternatives. 

These botanical pesticides have the advantage of providing novel modes of 

action against insects that can reduce the risk of cross-resistance as well as 

offering new leads for the design of target-specific molecules (Isman, 2006). 

Essential oils and their major constituents, mainly monoterpenoids, attracted 

attention in recent years as potential alternatives to synthetic insecticides (Aslan 

et al., 2004). 

Singh and Yadav (2003) reported that various oils as seed treatment against the 

insect pest were effective in reducing the damage. Law-Ogbomo, (2007) used 

rubber seed oil, palm oil and palm kernel oil in reducing post-harvest loss 

caused by Callosobruchus maculatus (F.).  Jagjeet et al. (2005) who reported 

that germination of the seeds treated with different vegetable oils was not 

affected. Law-Ogbomo and Egharevba (2006) observed that there was no 

adverse effect of the oils on grains quality on the use of some of vegetable oils 

(rubber seed oil, palm oil and palm kernel oil) was evaluated against cowpea 

weevil, C. maculatus in three cowpea varieties. Seed viability in the test done 

by Abulude et al. (2007) was high compared to the control which did not show 

any sign of viability i.e., seed viability was not affected by the oil treatment. 

The infestation of beetle after 120 days of treatment with higher of eucalyptus 

oil, castor oil and neem oil dose i.e. 3ml/kg seed was recorded in terms of 

reduction in weight loss of the grain, which gave 100% control (Dinesh and 

Deepshikha, 2012). 
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Conclusion  

Based on the results obtained, it can be concluded that mahogany oil might serve 

as alternative to synthetic insecticide on farm house or stores in tropical and 

subtropical region of the world, because conventional insecticides are costly 

and not sustainable in the long run due to environmental contamination, the use 

of plant oil more especially mahogany oil would be cost effective and 

sustainable, especially considering that these plant oil are easily accessible. The 

plant oil tested contain a range of bioactive chemicals, many of which are 

selective and have little or no harmful effect on environment and non-target 

organisms. In addition, these products are safe to users as evidenced by the fact 

that it is used as medicinal purposes in many tropical and sub-tropical societies. 
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