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ABSTRACT 
 

The larger grain borer, Prostephanus truncatus is one of the major insect pests of maize in storage. One of the age 

long methods of controlling this pest is the use of synthetic insecticides. However, synthetic insecticides are costly and 
are not environmentally safe due to the persistence of some of their components in the environment. The use of 

insecticides of plant origin is an alternative to synthetic insecticides as they easily biodegraded and available within 

the reach of farmers. This study therefore evaluated the efficacy of leaf powders of Chromolaena odorata, Tithonia 

diversifolia, Theobroma cacao, Azadirachta indica, Citrus sinensis and bee propolis powder at managing the 

population of the Larger Grain Borer (LGB), Prostephanus truncatus on maize grains in storage. One hundred grams 

of clean uninfested maize, variety Swan-1 were weighed into 250cm3 jars using Metler weighing balance. The grains 

were mixed with 5gm powders of bee propolis and plant materials (w/w). The treated grains were separately infested 

with 10 pairs of 1-2 days old adult P. truncatus. The treatments were replicated three times and arranged on work 

table in the laboratory using a Completely Randomized Design. The results showed that the untreated grains (control) 

had a significantly (P<0.05) higher number of adult LGB than the remaining treatments. The lowest number of LGB 

was recorded in grains treated with cocoa leaf powder. C. odorata leaf powder caused the highest adult mortality of 
LGB which was significantly (P<0.05) higher than mortalities in other treatments. The highest grain weight loss, grain 

damage and weight of dust were recorded in the control while grains treated with neem leaf powder had the lowest 

grain weight loss. Leaf powders from plants and propolis could be used in conjunction with other control methods to 

control LGB without necessarily polluting the environment.  
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INTRODUCTION 

 

Maize (Zea mays L.) also referred to as corn belongs 

to the family graminae. It was the dominant staple food 

for the early civilization of the western hemisphere and 

still plays an important role in the diet of millions of 

people (FAO, 2001). Maize is grown throughout the 
world and is a staple food crop in most parts of Africa. 

Most of the maize, produced in Western countries is fed to 

animals while in Asia, Africa and Latin America almost 

the entire production is used for food, feed or industrial 

purposes (FAO, 1986). In Sub-Saharan Africa, maize is a 

staple food for an estimated 50% of the population. It is 

an important source of carbohydrate, protein, iron, 

vitamin B and minerals.  

The larger grain borer (LGB), Prostephanus 

truncatus is a serious pest of farm-stored maize. It is also 

known to damage wooden structures and utensils (Liu et 

al., 1988). LGB is extremely destructive and voracious. 

The levels of damage caused by the insect exceed that 

caused by other storage pests of maize such as Sitotroga 

cerealella and Sitophillus spp. Under similar hot and dry 
climatic condition, LGB infestation has caused weight 

losses of up to 40% to maize cobs stored on the farm for 

six months (Giles and Leon, 1975). The most obvious 

cause of this loss is the conversion of maize grain to 

maize flour by the boring of an adult LGB (Adem and 

Bourges, 1981; Torreblanca et al., 1983). In maize, the 

endosperm alone can provide an adequate diet for LGB. 

Howard (1983) found that larvae reared on germ free 
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flour compared to those on whole maize flour developed 

with about equal rapidity, suffered the same degree of 

mortality during development but weighed less on 

emergence. 

Propolis is the dark-brown or black sticky plant 

derived ‘glue’ found around wounds on plant and 

sometimes around buds. It is used by honeybees as their 

caulking, sealing, lining, preserving and probably 

repellant materials inside the hives and around the hive 

entrance. Honeybees collect propolis from trees that 
produce it such as rubber trees (Banskota et al., 2001). It 

is a ‘veritable cascade of aromatic nutrient’ and was 

reported to be anti-fungal, anti-bacterial and anti-viral 

(Russo et al., 2002). 

The many active principle in propolis gives it really 

remarkable properties in combating all types of pathogens 

(bacteria, viruses, parasite, fungi), and was used as a 

health drink in various Asian, European and American 

countries (Banskota et al., 2001). Its flavonoids, organic, 

phenolic and aromatic acids, coumarins in the presence of 

numerous mineral elements and vitamins have strong anti-
oxidant, anti-inflammatory, antiseptic and pain killing 

effects (Orsi et al., 2005). Depending on their plant origin, 

the chemical compositions of propolis vary, but they have 

the same effect. Propolis is made up of resinous and other 

sticky materials gathered by bees from plants. It consists 

of waxes, volatiles oils, pollen, vitamins, minerals and 

plant chemicals. The use of natural products such as 

propolis and plant extracts in the management of insects 

could address the problems of water and environmental 

pollution, insect resistance and resurgence, drift effect on 

natural enemies (parasites and predators), high cost of 

chemical and likely injury to the handler, phytotoxicity 
and biomagnifications associated with synthetic 

insecticides. This study was carried out to assess the 

toxicity of propolis powder and leaf powders of some 

plants in the management of LGB on maize grains in 

storage. 

 

MATERIALS AND METHODS 

 

The study was conducted at the Entomological 

Research Laboratory of the department of Crop 

Protection, College of Plant Science and Crop Production, 
Federal University of Agriculture Abeokuta (FUNAAB), 

Nigeria. The larger grain borer Prostephanus truncatus 

(LGB) was obtained from the department of Crop 

Protection (CPT), Federal University of Agriculture, 

Abeokuta (FUNAAB) and cultured in glass jars in the 

laboratory using clean-uninfested maize grains. Sieving of 

dust was periodically done to prevent growth of mould 

which may lead to caking of grains and death of the 

insects 

The maize variety, Suwan-1 was sourced from 

FUNAAB Practical Year Farm. The damaged grains were 

picked and the clean grains were disinfested to eliminate 
adult insects and intermediate stages by subjection to 

Aluminum phosphide (Phostoxin) for 24hours. Dead 

insects were sieved out of the grains and exposed to air for 

72 hours prior to use.  

The leaves of Chromolaena odorata, Tithonia 

diversifolia, Theobroma cacao, Azadirachta indica and 

Citrus sinensis were collected from FUNAAB Student 

Practical Year Farm. The leaves were air-dried under 

shade on the laboratory benches at room temperatures 

until crisp dry. The powder was prepared by grinding 

100g each of the dried leaves in an electric mill and then 

sieved through a mesh size 0.25mm. Bee propolis was 

collected from flight entrance of bee hives located at 

FUNAAB apiary. They were placed in the freezer for 48 

hours to become brittle. They were then ground into 

powder using an electric mill. The powders were 

thereafter used as direct admixtures with the grains at 5% 
(w/w).  

One hundred grammes of clean uninfested maize 

grain were weighed into 250 cm3 jars using metler 

weighing balance (Metler Toledo). The grains were mixed 

separately with 5g of the plant materials and propolis 

powders, while the control was left untreated. The grains 

were infested with 10 pairs (1male:1female) of 1-2 days 

old P. truncatus. Insects were sexed using the method of 

Shires and McCarthy (1976). Each treatment was 

replicated three times and arranged on work table in the 

laboratory using Completely Randomized Design. At 90 
days after treatment, the grains were sieved and sorted 

into damage and undamaged grains. The weights of 

powder dust, damaged grains and undamaged grains were 

measured and recorded. The grains were dissected to 

remove and count the number of larvae and pupae.  

 

Percentage insect mortality was calculated using the 

formulae:  

 

% Mortality = No of dead insects x 100 

           Total number of insects 

 

Statistical analysis 

Statistical analysis of data was based on SAS’s 

general linear models procedure (SAS Institute, 1988). 

The data were subjected to analysis of variance 

(ANOVA). Significant means were compared using 

student’s Newman-Keuls Test (SNK) at P < 0.05. 

 

RESULTS  

 

Table 1 shows the population of larger grain borer 

(LGB) in treated and untreated maize grains. The 
untreated grains (control) had a significantly (P<0.05) 

higher number of adult LGB than the propolis and the 

plant powders. The numbers of adult LGB borers recorded 

in grains treated with C. odorata and C. sinensis leaf 

powders were 8.00 and 9.25 and were not significantly 

different. Untreated maize grains recorded the highest 

number of LGB larvae which was significantly higher 

than the number of larvae recorded in grains treated with 

bee propolis powder, A. indica T. diversifolia, T. cacao, 

C. odorata and C. sinensis leaf powders. It was also 

recorded that the numbers of LGB larvae observed in 

maize grains treated with T. cacao, C. odorata and C. 
sinensis leaf powders were not significantly different. The 

number of LGB pupae recorded on grains treated with 

propolis powder, A. indica, T. cacao, T. diversifolia, C. 

odorata and C. sinensis leaf powders were not 

significantly different but significantly lower than the 

number of pupae in the control treatment. With an average  

of 7.50%, the mortality of LGB adult recorded in
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Table 1: Population and mortality of Prostephanus truncatus on stored maize grains treated with propolis and plant leaf powders. 

Treatments Number of adult  
P. truncatus 

Number of larvae±SE Number of 
pupae±SE 

Number of adult 
mortality±SE 

Propolis 38.25±0.85b 7.25±1.25b 3.25±0.75b 5.75±0.85d 
Neem 34.75±1.43b 4.75±0.47b 2.50±0.28b 7.75±0.62d 
Cocoa   4.50±0.40d 2.75±0.47b 2.50±0.28b 29.0±1.29ab 
Mexican flower 21.00±0.40c 10.50±0.5b 2.75±0.47b 16.50±4.09c 
Chromolaena   8.00±1.47d 2.75±0.47b 2.75±0.47b 32.75±1.10a 

Citrus   9.25±0.47d 5.75±0.62b 2.50±0.95b 25.25±1.88b 
Control 121.00±1.0a 52.50±2.5a 42.50±2.5b 7.50±0.5d 

Means followed by the same letter in the column are not significantly different. 

 
Table 2: Percentage grain damage, weight loss and weight of 
dust produced by LGB on maize grains treated with bee propolis 
and some plant leaf powders in storage. 

Treatment % Grain 
weight loss 

% Grain 
damage 

Weight of 
dust 

Propolis 25.64±2.28bc 42.10±2.16c 13.0±0.10b 
Neem  26.59±1.20b 47.22±1.68b 9.39±0.21c 
T. cacao 3.31±0.91d 12.07±0.11e 1.49±0.12 e 
Mexican flower 22.94±0.24c 41.37±0.43c 6.95±0.35d 
C. odorata 5.85±0.82d 16.51±0.16c 0.47±0.1e 
Citrus 4.08±0.26c 13.00±0.53e 1.37±064e 
Control 43.15±0.55a 58.60±0.53a 21.52±1.07a 

Means followed by the same letter in the column are not 
significantly different. 

 

untreated grains were not significantly different from 

mortality recorded in grains treated with propolis powder 

and A. indica powder but significantly lower than 
mortalities recorded on grains treated with T. cacao, T. 

diversifolia, C. odorata and C. sinensis leaf powders. 

Table 2 shows that the highest percentage of grain 

weight loss, percentage grain damage and the weight of 

dust recorded in untreated grain were significantly higher 

than in all other treatments. The percentage of grain 

weight losses observed in propolis powder and T. 

diversifolia leaf powder were not significant but 

significantly higher than percentage of grain weight losses 

recorded T. cacao, C. odorata and C. sinensis-treated 

grains. The levels of grain damage, 47.22, 42.10 and 
41.37% recorded in grains treated with A. indica leaf 

powder, propolis powder and T. diversifolia leaf powder, 

respectively were not significantly different. Low levels 

of grain damage recorded in grains treated with leaf 

powders of T. cacao (12.07%), C. odorata (16.51%) and 

C. sinensis (13.00%) were not significantly different.  

The differences in weights of dust produced by LGB 

on grains treated with propolis powder and A. indica leaf 

powder were not significant but significantly higher than 

the weights of dust produced by LGB on grains treated 

with leaf powders of T. cacao, C. odorata and C. sinensis. 
The lowest weight of grain dust (0.47gm) was from grains 

treated with C. odorata leaf powder. It was however, not 

significantly (P>0.05) different from grain dust from 

cocoa and citrus – treated grains. 

 
DISCUSSION 

 

The result of this study revealed the potency of some 

plant products at managing the population of LGB. Leaf 

powders from C. odorata, C. sinensis, T. cacao and T. 

diversifolia demonstrated great potential at reducing the 

population of LGB in the laboratory. This result is related 

to the findings of Ivbijaro (1983) and Makanjuola (1989) 

that grains mixed with dry ground neem seed extract were 

protected for six and five months respectively in storage 

from damage by S. oryzae. Similarly, Osipitan (2005) 

reported that extracts from A. indica seed and Nicotiana 
tabacum leaf extract substantially protected grains stored 

in cribs from P. truncatus damage for four months on the 

field. Likewise, Osipitan and Mohammed (2008) reported 

the ability of garlic to manage the population of maize 

weevil, Sitophilus zeamais. 

In this study, propolis powder and neem leaf powder 

were not effective compared to other plant leaf powders. 

The ineffectiveness of propolis powder and A. indica leaf 

powder in this study is contrary to the report of Osipitan et 

al. (2008) and Osipitan (2005), respectively that reported 

the effectiveness of ethanolic extracts of propolis (EPP) 

and neem in the management of LGB. This difference in 
results may be due to the state of the propolis and neem 

used. Osipitan et al., (2008) and Osipitan (2005) used 

ethanolic extract in their study, while this study used 

propolis powder and neem leaf powder. The differences 

may also be related to the part of neem seed used. Jilani 

and Malik (1973) reported that the effects of A. indica 

neem seeds exhibited maximum repellency when 

compared with leaves and flowers and concluded that the 

difference in their effectiveness may be attributed to the 

presence of higher proportions of active components in 

the seed than leaf. Neem has also been used in India to 
protect stored roots as well as tubers against potato moth. 

Small amounts of neem powder are said to extend the 

storage life of potatoes for three months (National 

Research Council, 1992). The active ingredient in neem 

was reported to be azadirachtin and it has been used in 

commercial manufacturing of insecticides against some 

insect pest especially in the order  Lepidoptera. The 

highest level of grain damage observed in this study is not 

unconnected with the high population of adult LGB 

observed in the control, propolis powder, A. indica leaf 

powder and T. diversifolia leaf powder. 
Since synthetic insecticides are associated with 

problems such as pest resistance, phytotoxicity, health 

hazard to the handler, high cost and pest resurgence. 

Alternative control measures to replace synthetic 

insecticides could incorporate the use of plant materials 

such as T. cacao, C. odorata and C. sinensis leaf powders 

in the management of LGB population in stored grains.  
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