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A comparative biopesticidal effect of Moringa oleifera (leaf, seed and stem bark) methanol extracts 
(MOLME, MOSME and MOSBE) on mortality and developmental stages of stored cowpea bruchid 
(Callosobruchus maculatus) and milled rice weevil (Sitophilus oryzae) were investigated. A completely 
randomized design of five treatment concentrations (0, 100, 200, 300 and 400 mg of MOLME, MOSME 
and MOSBE) separately dissolved in 1 ml of distilled water were used for the study. The weevils were 
monitored for 24 hours intervals for ten days and their mortality in the various concentrations were 
recorded. The time (in days) taken for each of the weevils to metamorphose from one developmental 
stage to another were recorded from egg hatching to adult stage. Data generated were analyzed using 
Analysis of Variance (ANOVA) and Fisher’s Least Significant Difference (F-LSD). The parameters 
studied were biopesticidal concentration-dependent with time being a significant factor in their effects. 
MOLME, MOSME and MOSBE were phytochemical screened and their result showed that MOSME 
contained higher quantity of the metabolites like glycosides and alkaloids than MOLME and MOSBE. 
The result showed that the 400 mg concentration of MOSME significantly (p<0.05) killed higher number 
of the two insect pests than the other extracts when compared with their control groups. MOLME and 
MOSME in concentrations of 300 and 400 mg significantly (p<0.05) prolonged the developmental 
intervals of the insects when compared with their control groups. The study therefore recommended most 
preferably the use of MOSME as bio-pesticide in the control of C. maculatus and S. oryzae on their 
respective grains. 
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INTRODUCTION 

Post harvest losses of crops due to insect 
infestation especially during storage have been 
one of the major problems encountered in 
agriculture in developing countries like Nigeria. 
Cowpea, Vigna unguiculata and rice, Oryza sativa, 
are one of the major staple foods in Nigeria which 
had been attacked by Callosobruchus maculatus 

(F.) and Sitophilusoryzae (L.) respectively. The 
control of these notorious insects had relied upon 
the use of synthetic insecticides because of their 
quick knock down action and high effectiveness 
(Udo, 2011).  

However, because of the adverse effects of 
these chemical insecticides on mammals and their 
adverse environmental impacts, the search for 
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alternative means of controlling insect pests have 
been a major concern (Akinneye and Ashamo, 
2009; Ashamo et al. 2013a). As a result, the 
application of botanicals that are more 
environmentally friendly in the control of insect pest 
of stored products especially in the tropics is widely 
gaining attention. In the tropics, the use of edible 
plant materials as grain protectant is being given 
attention over time (Adedire, 2002; Akinkurolere et 
al. 2009, Ekeh et al. 2013 a,b; Oboho et al. 2016 
a,b). 

In overcoming these problems, biopesticides 
have been of immense importance in grain 
protection because of their medicinal, antifungal, 
antibacterial and insecticidal properties (Anita et al. 
2012; Ekeh et al. 2013 a,b; Oboho et al. 2016 a,b). 
They are widely employed by small scale farmers 
to protect their crops and grains from insect 
infestation (Kestenholz et al. 2007; Kiruba et al. 
2008; Ekeh et al. 2013 a,b; Oboho et al. 2016 
a,b).Researchers over the years have reported 
several studies using pesticide synthesized from 
various plant parts to control and protect stored 
grains against insect pest infestation (Keita et al. 
2001; Mbaiguinam et al. 2006; Ahmed, 2010; 
Jayakumar, 2010; Ileke and Oni, 2011). 

This study therefore, investigated the 
biopesticidal properties of M. oleifera (leaf, seed 
and stem bark) methanol extracts (MOLME, 
MOSME and MOSBME) against C. maculatus and 
S. oryzae activities on their respective stored 
grains. 
 
MATERIALS AND METHODS 

Collection and mass breeding of the weevils  
Adults of Callosobruchus maculatus and 

Sitophilus oryzae were sourced from infested 
grains from Ogige main market in Nsukka Local 
Government Area of Enugu State, Nigeria. They 
were culture in their respective grains and served 
as starting stock in the laboratory. The mass 
production of these weevils was done according to 
the methods of Ousman et al. (2007) and 
Kestenholz et al. (2007), where C. maculatus and 
S. oryzae were cultured in the laboratory and 
maintained at room temperature (27  ±  3 OC) and 
humidity (78  ±  4 %). Seventy pairs (male and 
female) each of C. maculatus and S. oryzae were 
obtained from the laboratory stock and introduced 
into two transparent plastic containers (4.48 x 10-

m2) which contained 500 grams of undamaged, 
untreated and un-infested cowpea and milled rice 
respectively. The containers were immediately 
covered with muslin cloth tied firmly with rubber 

band to allow air circulation and prevent the insect 
pest from escaping. The experimental setups were 
monitored for ten days to ensure mating and 
oviposition before the parent stocks were removed 
from the grains.  

After the separation of the insect pests from 
their respective grains, the infested grains were put 
back into their respective containers and were 
covered with muslin cloth tied firmly with rubber 
band to allow air circulation, prevent contamination 
and escape of the weevil on maturity. The setups 
were monitored on daily basis until new adults that 
were used for this study emerged.  

Preaparation of plant extract 
The Moringa oleifera parts were sourced from 

Madalla town in Niger State of Nigeria. The mature 
fresh leaves of M.oleifera were washed thoroughly 
under running tap water. The excess moisture in 
the leaves was removed by using a towel, and the 
leaves were allowed to air-dry in the laboratory. 
The mature seeds of M. oleifera were hand-picked 
from the ripped pods plucked from the Moringa 
plant. The seeds were air-dried and later depulped, 
while the stem back of the same plant was 
collected and the outermost, hard-dried cork of the 
stem bark were removed and discarded. The soft 
inner part was air-dried. All parts were air-dried to 
a constant weight in the laboratory. 

The air-dried leaves, seeds and stem bark of 
M. oleifera were separately grounded into fine 
powder using electric blender and sieved through 
0.5 mm mesh size of muslin cloth (Ileke and Oni, 
2011; Oboho et al. 2016 a,b).  

Six hundred and fifty (650) grams of freshly 
ground leaf powder was soaked in 3 litre capacity 
extraction flask containing 1.9 litre of 99.5 % 
methanol. Similarly, 950 grams of freshly ground 
seed and 4500 grams of ground stem bark 
powders were separately placed in two extraction 
flasks containing 2 and 2.8 litres of methanol 
respectively. All the extraction setups were kept for 
24 hours with intermittent stirring. Filtrations were 
carried out after 24 hours using Whatman filter 
paper No. 1. The filtered extracts were then 
concentrated using a rotary evaporator at 30 – 
40oC until the extracts were appreciably 
concentrated.  The resulting extracts were then air-
dried to remove traces of the solvent and produced 
M. oleifera leaf, seed and stem back methanol 
extracts (MOLME, MOSME and MOSBME) 
respectively considered as the stock solutions. 
From these stock solutions, different extract 
concentrations (0, 100, 200, 300 and 400 mg of 
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MOLME, MOSME and MOSBE) dissolved in 1 ml 
of distilled water were prepared. 

Toxicity of the M. oleifera extracts on C. 
maculatus and S. oryzae 

The acute toxicity (LC50) of MOLME, MOSME 
and MOSBE used in this study were ascertained 
using the method of Ousman et al. (2007). Five 
pairs of freshly emerged adult of C. maculatus and 
S.oryzae were introduced into a 20 g of 
undamaged and un-infested V.unguiculata and O. 
sativa respectively which were treated with 
different concentrations of MOLME, MOSME and 
MOSBE. The containers were covered with muslin 
cloth and monitored occasionally for 24 hours to 
determine the mortality in all the concentrations of 
the extract types. This was repeatedly done while 
varying the concentrations until a 50 % mortality of 
the weevils was obtained. 

Mortality rate of C. maculatus and S. Oryzae on 
application of M. oleifera extracts 

Two sets of 100 mg concentrations of MOLME 
separately dissolved in 1 ml of distilled water were 
introduced into two containers with 20 grams of 
cowpea and 20 grams of milled rice respectively 
and these containers were gently shaked to ensure 
uniform mixture of the grains with the extract. The 
treated grains were quickly air-dried and put back 
into their respective containers, after which, five 
pairs (male and female) of freshly emerged adults 
of C. maculates and S. oryzae were introduced into 
the containers with their respective grains. These 
containers were quickly covered with muslin cloth 
firmly tied with rubber band to allow air circulation 
and prevent the escape of the weevils. The same 
treatment procedure was adopted for the remaining 
MOLME concentrations (200, 300 and 400 mg). All 
treatments were replicated four times. Also, 
MOSME and MOSBME concentrations (100, 200, 
300 and 400 mg) and their replicates equally 
followed similar treatment methods. A 0 mg 
concentration served as the control group in all the 
treatments and was replicated four times.  

The setups were monitored at regular intervals 
of 24 hours for ten days to observe the mortality of 
the pests exposed to these extracts. Adult weevil 
was considered dead when probed with a sharp pin 
and no response was observed. The dead 
weevil(s) in each container was/were removed, 
counted and the numbers recorded for the period 
of the study.  

 

Effect of M. oleifera extracts on the 
developmental stages of C. Maculatus and S. 
oryzae 

Two sets of 100 mg concentrations of MOLME 
separately dissolved in 1 ml of distilled water were 
introduced into two separate containers with 20 
grams of cowpea and 20 grams of milled rice 
respectively. These containers were gently shaked 
to attain thorough mixture of the grains and the 
extracts. The treated grains were immediately air-
drying and later put back into their containers. 
Three pairs (male and female) of C. maculatus and 
S. oryzae were respectively introduced into the 
containers with 20 grams each of undamaged and 
un-infected cowpea and milled rice. The adult 
weevils were allowed to mate and oviposit on the 
experimental grains for a fortnight. The set-ups 
were covered with muslin cloth and tied with rubber 
band to allow air circulation and prevent the escape 
of the weevils when emerged. The same treatment 
procedure was employed for the remaining 
MOLME concentrations (200, 300 and 400 mg). 
Each treatment was replicated thrice. The same 
treatment protocol was also used for MOSME and 
MOSBME concentrations (100, 200, 300 and 400 
mg). The treatments were replicated thrice. A 0 mg 
concentration of Moringa extracts (grain + weevil + 
0 mg extract) were regarded as the control groups 
in all the treatment groups, and were replicated 
thrice.  

The experimental set-up was carefully 
monitored on daily bases to observe the different 
successive developmental stages of the two 
weevils (Ileke, 2013). The time intervals (in days) 
taken for the two weevils to metamorphosed from 
one developmental stage to another in the extract 
treated and the control groups were carefully 
observed and recorded throughout the period of 
study. 

Data analysis 
The data generated in this study were 

subjected to Analysis of Variance (ANOVA) at 0.05 
significant levels and the means separated using 
Fisher’s Least Significant Differences (F-LSD). 
 
RESULTS 

Adult mortality of C. Maculatus and S. Oryzae 
on exposure to M. oleifera extracts 

Mortality of adult C. maculatus within 10 days 
of exposure was extract type (MOLME, MOSME 
and MOSBME) and concentration dependent, with 
higher concentration killing more of the pests 
(Table 1). There were significant (p<0.05) 
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differences in the effectiveness of MOLME and 
MOSME when compared to their control groups. 
400mg MOSME concentration was able to cause  
mortality of C. maculatus within 24hours of 
exposure, while MOLME caused mortality of C. 
maculatus after 48hours. However, both MOLME 
and MOSME achieved more than 50% C. 
maculatus mortality after ten days of exposure and 
their effects were significantly different (p<0.05) 
from MOSBME and the controls. 

The mortality rate of S. oryzae exposure to 
Moringa extracts potency of the extract, 
concentration and duration dependent (Table 2), 
with higher potency and higher concentration killing 
more of S. oryzae in a prolonged time. For 
MOLME, mortality of S. oryzae for all the 
concentrations did not differ significantly (p>0.05) 
from days 1 to 9 when compared to the control, 
while 400 mg concentration of MOLME significantly 
(p<0.05) killed higher number of S. oryzae (6.00 ± 
2.45) than other concentrations on day 10. 

MOSME recorded no significant different 
(p>0.05) mortality of S. oryzae from days 1 to 8 in 
all the concentrations when compared to the 
control except on days 5 and 7. On day 5, 400 mg 
concentration recorded significant (p<0.05) 
mortality of S. oryzae when compared to other 
concentrations, while mortality of S. oryzae was 
higher at 400 mg concentration of MOSME when 
compared to other concentrations on day 7. 200 
and 400 mg concentrations of MOSME on day 9 
and 300 mg concentration of MOSME on day 10 
significantly (p<0.05) killed S. oryzae when 
compared to other concentrations. 

No mortality was recorded in MOSBME on S. 
oryzae in all the concentrations throughout the 
duration of the experiment. More so, MOSME 
performed better than MOLME and MOSBME in 
the mortality of S. oryzae, but the duration taken for 
few individuals of S. oryzae to die during the 
experiment revealed that S. oryzae have high 
resistance to the Moringa extract types used  as 
biopesticide in this study. 

Developmental stages of C. maculatusand S. 
oryzaeon exposure to M. oleifera extracts 

Callasobruchus maculatus developmental 
stages were concentration dependent, with higher 
concentration prolonging the emergence of the 
various stages (egg hatching, larva, pupa and 
adult) of C. maculatus as shown in the Table 3. 

The 300 and 400 mg concentrations of 
MOLME significantly (p>0.05) delayed the egg 
hatching and larva emergence of C. maculatus 
when compared to other concentrations. For the 

pupal stage, 400 mg concentration significantly 
differed (p<0.05) when compared to the control in 
prolonging the emergence of the pupa. Adult 
emergence of C. maculatus was significantly 
(p<0.05) prolonged by 300 and 400 mg 
concentrations of MOLME when compared to other 
concentrations and the control. 

Similarly, all the concentrations of MOSME 
from egg hatching to adult stage of C. maculatus 
differed significantly (p<0.05) in prolonging the 
developmental intervals of C. maculatus when 
compared to the control. In MOSBME, the effect of 
the extract from egg hatching to adult stage in all 
the concentrations was statistically similar except 
the larval stage. 300 and 400 mg concentrations 
significantly (p<0.05) delayed the developmental 
intervals of C. maculatus than other 
concentrations. 

Summarily, the developmental intervals of the 
different stages of C. maculatus prolonged more 
with increased concentration of the extracts used 
from egg hatching to adult stage. MOSME and 
MOLME prolonged the developmental intervals of 
C. maculatus than MOSBME, but the potency of 
MOSME was higher than MOLME. 

The developmental stages of S. oryzae were 
concentration dependent, with higher 
concentration prolonging the developmental 
intervals of S. oryzae as shown in Table 4. In 
MOLME treatment groups, there was a significant 
different (p<0.05) in 300 and 400 mg 
concentrations at the egg hatching and larval 
stages of S. oryzae when compared to other 
concentrations in prolonging the developmental 
intervals. The pupa emergence was significantly 
(p<0.05) prolonged by 400 mg concentration while 
the adult emergence was also prolonged 
significantly (p<0.05) by 300 and 400 mg 
concentration of MOLME when compared to the 
control.  

All the concentrations of MOSME at the egg 
hatching and larval stages of S. oryzae recorded 
similar statistical variation except in 300 mg 
concentration. The developmental intervals at the 
egg hatching and larval stages were more 
prolonged significantly by 300 and 400 mg than 
other concentrations. In pupal stage, a significant 
different (p<0.05) was recorded in all the treatment 
concentrations when compared with the control. 
The 400 mg concentration significantly (p<0.05) 
prolonged the pupal emergence than other 
treatment groups. At the adult stage, 400 mg 
concentration differed significantly (p<0.05) from 
the control and other treatment groups.  

The 400 mg concentration of MOSBME 
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significantly delayed the egg hatching, while 300 
mg and 400 mg concentrations varied significantly 
(p<0.05) at the larval stage when compared to the 
control.  For the pupa and adult stages of S. oryzae, 
300 and 400 mg of MOSBME also prolonged their 
emergence than other concentrations. 

Generally, the developmental intervals of S. 

oryzae were progressively delayed with increasing 
concentration of each of the three extracts from 
egg hatching to adult stage. MOSME and MOLME 
appreciably delayed the emergence of the various 
stages of S. oryzae than MOSBME, but MOSME 
was more effective than MOLME. 

 
Table 1: Mortality of C. maculatus in V. unguiculata exposed to M. oleifera extracts for ten days 

 

Extracts 
Conc. (mg) 

& LSD 

Mortality (%) 

Day 1 Day 2 Day 3 Day 4 Day 5 

MOLME 0 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 0.00 ± 0.00a 

 100 0.00 ± 0.00a 0.00 ± 0.00 a 0.00 ± 0.00a 0.00 ± 0.00b 2.00 ± 2.00a 

 200 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 2.00 ± 2.00b 4.00 ± 2.45a 

 300 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 4.00 ± 2.45b 8.00 ± 3.74a 

 400 0.00 ± 0.00a 0.00 ± 0.00a 2.00 ± 2.00a 18.00 ± 3.74a 6.00 ± 4.00a 

 LSD 0.00 0.00 2.64 6.46 8.34 

MOSME 0 0.00 ± 0.00b 0.00 ± 0.00c 0.00 ± 0.00a 0.00 ± 0.00b 0.00 ± 0.00b 

 100 2.00 ± 2.00b 2.00 ± 2.00c 6.00 ± 2.45a 0.00 ± 0.00b 8.00 ± 3.74ab 

 200 2.00 ± 2.00b 10.00 ± 3.16b 8.00 ± 3.74a 4.00 ± 2.45b 8.00 ± 5.83ab 

 300 10.00 ± 3.16a 14.00 ± 4.00ab 8.00 ± 5.83a 16.00 ± 4.00a 6.00 ± 4.00ab 

 400 14.00 ± 4.00a 24.00 ± 6.00a 10.00 ± 6.32a 16.00 ± 4.00a 14.00 ± 5.10a 

 LSD 7.69 10.72 12.79 8.13 12.52 

MOSBME 0 0.00 ± 0.00a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 

 100 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 200 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 300 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 400 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 LSD 0.00 0.00 0.00 0.00 0.00 

   

  Day 6 Day 7 Day 8 Day 9 Day 10 

MOLME 0 2.00 ± 2.00a 0.00 ± 0.00a 0.00 ± 0.00b 4.00 ± 2.45a 2.00 ± 2.00a 

 100 2.00 ± 2.00a 6.00 ± 2.45a 6.00 ± 2.45ab 2.00 ± 2.00a 6.00 ± 2.45a 

 200 4.00 ± 2.45a 4.00 ± 2.45a 10.00 ± 4.4a 2.00 ± 2.00a 2.00 ± 2.00a 

 300 0.00 ± 0.00a 6.00 ± 2.45a 8.00 ± 3.74ab 10.00 ± 3.16a 2.00 ± 2.00a 

 400 2.00 ± 2.00a 8.00 ± 8.00a 6.00 ± 2.45ab 10.00 ± 4.47a 8.00 ± 3.74a 

 LSD 5.60 11.95 8.95 8.75 7.46 

MOSME 0 0.00 ± 0.00a 2.00 ± 2.00a 8.00 ± 4.90a 2.00 ± 2.00a 6.00 ± 4.00a 

 100 4.00 ± 2.45a 4.00 ± 4.00a 2.00 ± 2.00a 4.00 ± 2.45a 6.00 ± 4.00a 

 200 4.00 ± 2.45a 8.00 ± 3.74a 6.00 ± 2.45a 4.00 ± 2.45a 6.00 ± 4.00a 

 300 4.00 ± 2.45a 8.00 ± 3.74a 4.00 ± 4.00a 8.00 ± 3.74a 2.00 ± 2.00a 

 400 0.00 ± 0.00a 10.00 ± 3.16a 10.00 ± 4.47a 2.00 ± 2.00a 0.00 ± 0.00a 

 LSD 5.60 10.05 11.04 7.69 9.51 

MOSBME 0 0.00 ± 0.00a 2.00 ± 2.00a 0.00 ± 0.00 a 6.00 ± 4.00 a 2.00 ± 2.00b 

 100 0.00 ± 0.00a 0.00 ± 0.00a 4.00 ± 2.45a 6.00 ± 4.00a 8.00 ± 2.00ab 

 200 0.00 ± 0.00a 0.00 ± 0.00a 6.00 ± 2.45a 8.00 ± 2.00a 2.00 ± 2.00b 

 300 0.00 ± 0.00a 4.00 ± 2.45a 2.00 ± 2.00a 6.00 ± 2.45a 2.00 ± 2.00b 

 400 2.00 ± 2.00a 0.00 ± 0.00a 6.00 ± 4.00a 6.00 ± 4.00a 12.00 ± 4.90a 

 LSD 2.64 4.17 7.46 10.05 8.34 

Key: MOLME = M. oleifera leaf methanol extract, MOSME = M. oleifera seed methanol extract, MOSBME 
= M. oleifera stem back methanol extract, results are expressed as mean ± SEM, means on the same 
column with similar letter superscript are not significantly different (p>0.05) while means with different 

letters superscript are significantly different (p<0.05) 
 
 

Table 2: Mortality rate of S. oryzae in O. sativa exposed to M. oleifera methanol extracts for ten 
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days 
 

Extracts 
Conc. 
(mg) 

& LSD 

Mortality (%) 

Day 1 Day 2 Day 3 Day 4 Day 5 

  0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 100 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 200 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 300 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 400 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 LSD 0.00 0.00 0.00 0.00 0.00 

MOSME 0 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 

 100 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 

 200 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 

 300 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 

 400 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 6.00 ± 4.00a 

 LSD 0.00 0.00 0.00 0.00 5.90 

MOSBME 0 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 100 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 200 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 300 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 400 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 LSD 0.00 0.00 0.00 0.00 0.00 

       

  Day 6 Day 7 Day 8 Day 9 Day 10 

MOLME 0 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 

 100 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 

 200 0.00 ± 0.00a 2.00 ± 2.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00b 

 300 0.00 ± 0.00a 2.00 ± 2.00a 2.00 ± 2.00a 6.00 ± 2.45a 0.00 ± 0.00b 

 400 0.00 ± 0.00a 4.00 ± 2.45a 2.00 ± 2.00a 6.00 ± 4.00a 6.00 ± 2.45a 

 LSD 0.00 4.94 3.73 6.19 3.33 

MOSME 0 0.00 ± 0.00a 0.00 ± 0.00b 0.00 ± 0.00a 0.00 ± 0.00b 0.00 ± 0.00b 

 100 0.00 ± 0.00a 0.00 ± 0.00b 0.00 ± 0.00a 0.00 ± 0.00b 0.00 ± 0.00b 

 200 4.00 ± 2.45a 4.00 ± 2.45b 2.00 ± 2.00a 8.00 ± 2.00a 0.00 ± 0.00b 

 300 4.00 ± 4.00a 6.00 ± 4.00b 4.00 ± 2.45a 2.00 ± 2.00b 8.00 ± 2.00a 

 400 8.00 ± 4.90a 10.00 ± 5.48a 2.00 ± 2.00a 10.00 ± 3.16a 0.00 ± 0.00b 

 LSD 8.95 9.51 4.94 5.60 2.64 

MOSBME 0 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 100 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 200 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 300 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 400 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 0.00 ± 0.00a 

 LSD 0.00 0.00 0.00 0.00 0.00 

Key: MOLME = M. oleifera leaf methanol extract, MOSME = M. oleifera seed methanol extract, MOSBME 
= M. oleifera stem back methanol extract, results are expressed as mean ± SEM, means on the same 
column with similar letter superscript are not significantly different (p>0.05) while means with different 

letters superscript are significantly different (p<0.05) 
 
 
 
 
 
 
 
 
 

Table 3: Effect of M. oleifera methanol extracts on the developmental stages of C. maculatus in V. 
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unguiculata 
 

Extracts 
Conc. (mg) 

& LSD 

Developmental stages 

Egg hatching Larva Pupa Adult 

MOLME 0 10.00 ± 0.58c 17.00 ± 0.00b 28.00 ± 0.00c 30.00 ± 0.00e 

 100 12.00 ± 0.58b 17.67 ± 0.33b 31.33 ± 0.88b 33.00 ± 0.00cd 

 200 12.00 ± 0.58b 18.00 ± 0.58b 31.67 ± 0.33b 32.67 ± 0.33d 

 300 14.00 ± 0.58a 20.00 ± 0.58a 32.67 ± 0.33ab 35.00 ± 0.00b 

 400 15.00 ± 0.58a 21.00 ± 0.00a 34.00 ± 0.58a 36.00 ± 0.58a 

 LSD 1.82 1.24 1.63 0.94 

MOSME 0 10.00 ± 0.58c 17.00 ± 0.58c 27.67 ± 0.33d 29.67 ± 0.33d 

 100 13.00 ± 0.58b 18.67 ± 0.33b 31.67 ± 0.33c 32.67 ± 0.33c 

 200 13.00 ± 0.00b 19.00 ± 0.58b 33.00 ± 0.00b 34.00 ± 0.00b 

 300 14.67 ± 0.33a 21.00 ± 0.00a 35.00 ± 0.58a 36.00 ± 0.00a 

 400 15.67 ± 0.33a 22.00 ± 0.58a 36.00 ± 0.00a 36.67 ± 0.00a 

 LSD 1.33 1.49 1.05 0.81 

MOSBME 0 9.67 ± 0.33b 17.00 ± 0.00bc 27.67 ± 0.33b 29.33 ± 0.33b 

 100 10.33 ± 0.33b 16.67 ± 0.33c 27.67 ± 0.67b 30.00 ± 0.00b 

 200 9.33 ± 0.33b 17.67 ± 0.33b 27.67 ± 0.33b 29.33 ± 0.33b 

 300 12.33 ± 0.33a 18.67 ± 0.33a 31.00 ± 0.58a 33.33 ± 0.33a 

 400 13.00 ± 0.00a 19.33 ± 0.33a 31.67 ± 0.33a 34.00 ± 0.00a 

 LSD 0.94 0.94 1.49 0.81 

Key: MOLME = M. oleifera leaf methanol extract, MOSME = M. oleifera seed methanol extract, MOSBME 
= M. oleifera stem back methanol extract, results are expressed as mean ± SEM, means on the same 
column with similar letter superscript are not significantly different (p>0.05) while means with different 

letters superscript are significantly different (p<0.05) 
 

Table 4: Developmental stages of S. oryzae in O. sativa expose to methanol extract of parts of M. 
oleifera 

 

Extracts 
Conc. (mg) 

& LSD 

Developmental stages 

Egg hatching Larva Pupa Adult 

MOLME 0 3.67 ± 0.33d 21.33 ± 0.67c 27.67 ± 0.33d 31.67 ± 0.33d 

 100 4.00 ± 0.00cd 21.67 ± 0.33c 28.00 ± 0.58cd 32.00 ± 0.58cd 

 200 4.67 ± 0.33c 22.33 ± 0.33c 29.33 ± 0.33bc 33.00 ± 0.00bc 

 300 5.67 ± 0.33b 23.67 ± 0.33b 30.00 ± 0.58ab 34.00 ± 0.00b 

 400 6.67 ± 0.33a 25.33 ± 0.33a 31.33 ± 0.33a 35.33 ± 0.33a 

 LSD 0.94 1.33 1.41 1.05 

MOSME 0 3.67 ± 0.33d 21.67 ± 0.33d 27.33 ± 0.33c 31.67 ± 0.33d 

 100 4.67 ± 0.33cd 22.67 ± 0.33cd 29.00 ± 0.58b 33.00 ± 0.58c 

 200 5.67 ± 0.33bc 23.67 ± 0.33bc 30.00 ± 0.00b 33.67 ± 0.33bc 

 300 6.67 ± 0.33ab 24.33 ± 0.33b 31.00 ± 0.58b 34.67 ± 0.33b 

 400 7.67 ± 0.33a 26.00 ± 0.58a 33.33 ± 0.33a 36.67 ± 0.33a 

 LSD 1.05 1.24 1.33 1.24 

MOSBME 0 3.67 ± 0.33b 21.67 ± 0.33bc 28.00 ± 0.58c 31.67 ± 0.33b 

 100 3.67 ± 0.33b 21.67 ± 0.33bc 28.33 ± 0.33bc 31.00 ± 0.00b 

 200 4.00 ± 0.00b 21.33 ± 0.33c 28.33 ± 0.33bc 31.67 ± 0.33b 

 300 4.33 ± 0.33ab 22.33 ± 0.33a 29.33 ± 0.33b 32.67 ± 0.33a 

 400 5.00 ± 0.00a 23.00 ± 0.00a 30.67 ± 0.33a 33.33 ± 0.33a 

 LSD 0.82 0.94 1.24 0.94 

Key: MOLME = M. oleifera leaf methanol extract, MOSME = M. oleifera seed methanol extract, MOSBME 
= M. oleifera stem back methanol extract, results are expressed as mean ± SEM, means on the same 
column with similar letter superscript are not significantly different (p>0.05) while means with different 

letters superscript are significantly different (p<0.05) 
 

 
DISCUSSION 

In this study, the high mortality of the two 
weevils, C. maculatus and S. oryzae on their 
respective grains treated with MOSME may be due 
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to their ability to disrupt the normal respiratory 
activity causing asphyxiation and subsequent 
death of the weevils (Buatone and Indrapichate, 
2011). Besides, mortality may probably be caused 
by the contact of the extracts with the spiracles. 
Most insects breathe by means of trachea which 
usually opens at the surface of the body through 
spiracles. These spiracles might have been 
blocked by these extracts thereby leading to 
suffocation of the insects (Ashamo et al. 
2013b).Also, mortality of pest arising from toxicity 
has been reported to be due to the presence of 
many phytochemicals such as glycoside, steroids, 
alkaloids, etc. (Talukdar and Howse, 2002). The 
mortality observed in this study corroborated with 
those made by Prajapati and Kumar (2003), Onu 
and Baba (2003) and Kabeh and Lale (2004) who 
found neem kernel powder and other plants to have 
high toxic effect on insect physiological system. 

Neverthness, high mortality of the two insect 
pests used in this present study was observed at 
higher concentrations of MOLME and MOSME.In 
this study, the mortality rate of C. maculatus was 
always higher than S. oryzae in all the treatment 
concentration of MOLME and MOSME. This finding 
is in agreement with the study of Negahban and 
Moharramipour (2007) who found that the fumigant 
action of essential oils of E. intertexta, E. sargentii 
and E. camaldulensis caused high mortality rate in 
C. maculatus when compared with S. oryzae. This 
present finding also agreed with the report of 
Ahmed (2010) where fumigant toxicity of seven 
essential oils against C. maculatus and S. oryzae 
caused higher mortality of C. maculatus than S. 
oryzae. Papachristes and Stomopoulos (2002) 
who studied on the toxicity of vapour of three 
essential oils also reported higher susceptibility of 
C. maculatus than T. castaneum. On the 
biopesticidal activity of Moringa extracts on 
mortality of some field-stored insect pests and 
pests of stored product, Orjiako et al. (2013) and 
Khani et al. (2011) respectively found that mortality 
rate depends on extract’s concentration. 

 The pest’s developmental stages in this 
study followed a trend such that as the 
concentration of the extracts increased, 
emergence of egg to adult stage of the two weevils, 
C. maculatus and S. oryzae were prolonged. This 
present study was in agreement with the study of 
Righi-Assia et al. (2010) on the biological control of 
pea weevil, Callosobruchus chinensis using 
organic insecticide (Thymus vulgarus, Santolina 
chameacy parissus and Anagyris foetida) and 
found that there was delay in emergence of all the 
stages, low fertility and a longer life cycle as the 

concentration of the organic insecticide increased. 
Mbaiguinam et al. (2006), Kestenholz et al. (2007), 
Murugan (2010), Ileke and Oni (2011) and Ekeh et 
al. (2013a) reported prolonged life cycle of 
C.maculatus at increased concentrations/doses of 
various ethnobotanical. 

In this study, the prolongation of the 
developmental stages of C. maculates and S. 
oryzae exposed to extracts of M. oleifera may be 
due to the presence of bioactive compound 
especially alkaloids, which possess growth 
properties capable of delaying the developmental 
stages. The observation in this study was in 
agreement with that of Anita et al. (2012) on 
efficacy of pulverized leaves of A. squamosa, M. 
oleifera and E. globulus against Tribolium 
casteneum reported apolytic and molting process 
interference at increased dosage of their powdered 
leaves. Sahi (2016) and Jaoko et al. (2020) posited 
that the insecticidal performance of botanicals 
against insect pests could be attributed to the 
presence of steroidal glycoside-strophantidin and 
other bioactive phytochemicals. Kabaru and Gichia 
(2001) reported similar disruptive effects of 
phytochemicals like alkaloids, glycosides, steroids 
on the longevity, development and other biological 
activities of insect pests. 

CONCLUSION 
MOLME and MOSME have adulticidal potency 

against C. maculates and S. oryzae weevil pests of 
cowpea, Vigna unguiculata and rice, Oryza sativa 
respectively.  Furthermore, exposure to all Moringa 
extracts studied lead to prolonged or delayed in 
their development from the egg stage to the adult 
emergence. Both the adulticidal and delayed 
development properties were dose and duration 
dependent, and as such the study recommends 
300 and 400 mg of MOLME and MOSME for use 
as stored product biopesticide. 
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