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Abstract 

Laboratory studies were conducted to find the effect of powdered leaf of five plant species such as lantanas 
or shrub verbenas (Lantana camera), neem (Azadiracta indicia), annona (Annona squamosa), Adathodai 
(Justicia adhatoda) and Tulsi (Ocimum tenuiflorum) along with chemical pesticide Actellic 5EC (500g/l 
pirimphos-methyl) against maize weevil, Sitophilus zeamais L., infesting maize grains in storage. Among 
them Ocimum tenuiflorum (Tulsi) was found to be significantly the best compared to other treatments. 
It was registered that Ocimum tenuiflorum (Tulsi) and Annona squamosa (Annona) killed 86 percentage 
of adult weevils by about 6th week. Furthermore, the damage was completely controlled in the grains 
treated with Ocimum tenuiflorum after eight weeks and almost same in grains applied with Annona 
squamosa. In addition, significant differences were found between the numbers of emerged weevils in 
different treatments. In the grains treated with Actellic, Ocimum tenuiflorum and Annona squamosa, 
the new emerged weevils were not observed and the appearance of newly emergrd weevils were observed 
in Lantana camera, Azadiracta indica and Justicia adhatoda from 6th week and it was higher in Lantana 
camera compared to the Azadiracta indica and Justicia adhatoda from 6th week onwards. 
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  Introduction 

Maize is the most important cereal crop in 
the world after wheat and rice. It is used for 
mainly three purposes, as a staple human 
food, as feed livestock and as a raw 
material for many industrial products 
(Purseglove, 1975). In developing 
countries, maize production and 
consumption often falls below demand as 
a result of post-harvest losses due to 
storage pests and other spoilage agents 
(Udo, 2005). This results in major economic 
losses and threatens food security (Ivbijaro 
et al. 1979). The problem is mostly severe in 
developing countries in the tropics due to 
unfavorable storage conditions and poor 
storage structures (Bekele et al. 1997). In Sri 
Lanka, maize is not usually available 
throughout the year, hence it has to be 
stored for its continuous availability. High 

moisture predisposes grain to attack by 
bacteria, fungi, insects and other microbes 
(Golob, 2000). However, in storing maize, 
the problem of pest infestation, especially 
that the insect Sitophilus zeamais is one of 
the major damaging store pests of 
economic importance in stored maize. It is 
so devastating and is capable of 
multiplying to large populations causing 
tremendous damage to the grain. It 
belongs to the order Coleoptera and family 
Curculionidae, and is a tiny weevil 
measuring 3 to 3.5 mm long with dull 
brown colour (Hill, 1987). It can live for a 
period of up to 12 months, depending on 
environmental conditions (Longstaff, 
1981). Initial infestation of maize by the 
adult weevil occurs in the field and 
continues during storage (Adedire & 
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Lajide, 2003).  To ensure high food quality 
and safety standards, which are acceptable 
to consumer quality control, including 
good storage and handling practices must 
be observed at all times (Kenny, 1998). 
Synthetic chemical (e.g. Actellic) can be 
used to control this storage pest in an 
efficient way. However, these insecticides 
are expensive and out of reach to the poor 
farmers (Murdock and Kitch, 1997).  Thus 
led to insect resurgence and also has a 
negative effect on non-target organisms,so 
this demands for cheaper alternatives  
(Duke et al., 2003).  

Plant materials with insecticidal properties 
provide an opportunity for small scale 
farmers instead of chemicals that are 
locally and readily available, affordable, 
relatively its nonpoisonous to human 
health and less detrimental to the 
environment for pest control (Talukder & 
Howse, 1995).  However, very little 
research has been performed on the 
development of affordable organic 
pesticides which offer same control levels 
as synthetics to weevils (Cosmas et al., 
2012). Hence, this present research aimed 
to examine the effect of five locally 
available botanicals on survival, mortality, 
rate of damage and emergence of 
Sitophilus zeamais in stored maize grains.  

Material and Methods 

The investigation was conducted in the 
Department of Agric.Biology, Eastern 
University, Sri Lanka, Vantahrumoolai 
from November 2013 to March 2014. Two 
hundred and fifty grams of fresh matured 
leaves of   shrub verbenas (Lantana camera), 
neem (Azadiracta indicia), annona (Annona 
squamosa), Adathodai (Justicia adhatoda) 
and Tulsi (Ocimum tenuiflorum) were 
collected from vantharumoolai area and 
dried under shade until the leaves become 
crispy. The dried leaves of each species 
were ground using a domestic electric 
grinder separately to a fine powder and 
sieved through a mesh sieve (0.1mm pore 
size) to obtain uniform particular size. The 

resulting powders were labeled and kept 
separately in glass containers with screw 
cap and stored at room temperature in a 
dark place until used in the investigation. 
Adult insects of the maize weevil, 
Sitophilus zeamais was obtained from 
already infested maize grains from the 
agricultural biology laboratory cultures.  
Adult weevils were introduced into three 
insect jars (lxwxh-15cmx15cmx20cm) 
containing 500 gm of un-infested maize 
grains in each jars for mass rearing.  These 
jars were covered with thin netting held in 
place by rubber bands to prevent the 
weevils from getting out and the emerging 
weevils were used for experiment.    

Cleaned and well sieved maize grains 
obtained from Agronomy farm, Eastern 
University, Sri Lanka immediately after 
harvesting were used in this experiment. 
Seeds were frozen at -60C in the deep 
freezer for 07 days to kill any live insects on 
and in it as stated by G.Fekadu et al 2012.  
Afterwards, 100g of maize grains were put 
into separate 14cm x9cm x4cm (l x w x h) 
capacity polymate plastic boxes covered by 
cardboard cover with tiny holes. Five pairs 
of male and female insects were introduced 
to the above maize grains and 10g of 
botanicals were added and set out in a 
complete randomized design (Fig. I). The 
sexes of S. zeamais were determined by 
examining characterstics of the snout.  The 
snout of females are longer and thinner 
while that of the males are shorter and 
fatter. In addition, the females have smooth 
textured bodies while that of males are 
rough (Kranz et al, 1978).  

Five replications were included for each 
treatment. The botanical treatments were 
compared regularly at two weeks interval 
with the control (untreated) and surface 
treatment of chemical Actellic at 
recommended rate of 3.0 fl oz per 2 gallons 
of water per 1,000 square feet (Wanye C. 
Bailey 2011) on number of live weevils, 
mortality of weevils, number of damaged 
maize grains and new adult emergence 
were collected preciously. 
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Fig. 1. Arrangement of treatments in the 
experiment 

The collected data were subjected to 
ANOVA and the means of different 
treatments on various parameters were 
compared using DMRT  

Results And Discussion 

Survival and mortality of adult weevils 

Ten weevils (5 males and 5 females in 
pairs) were introduced into each box to see 
the effect of treatments botanical pesticide 
and chemical pesticide Actellic used as 
chemical checked on the survival and 
mortality of weevils as compared to 
untreated control (Fig.2) and the 
observations were made at fortnight 

intervals and the mean values of the 
survival at fortnight were calculated. The 
chemical pesticide Actellic showed the best 
control of weevils from the beginning as at 
2 weeks of treatment followed by Ocimum 
tenuiflorum (Tulsi) and Annona squamosa 
(Annona).  All weevils were killed by the 
4th week in Actellic treatment meanwhile 
Ocimum tenuiflorum (Tulsi) and Annona 
squamosa (Annona) destroyed almost all 
weevils by about the 6th week of treatment 
indicating significantly more effective than 
all botanical and control included in this 
investigation.  It was found that these two 
botanicals killed 86 percentage of adult 
weevils by about 6th week and the chemical 
Actellic killed 90 percent of the adult 
weevils by about the 2nd week after 
treatment and no weevils were found alive 
from 4th weeks onwards.  

 Hence, Ocimum tenuiflorum (Tulsi) and 
Annona squamosa (Annona) have the 
highest potential to control of Sitophilus 
zeamais weevils among the botanicals 
tested and are comparable to chemical 
insecticide “Actellic”.  

 

 
Fig. 2. Effect of botanicals and Actellic on the survival of adult weevils 
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Damaged grain Fig. 3. Damaged grains 
 

The rate of killing by different botanicals 
may be attributed to the toxic nature of 
them. The efficient control of storage pest 
has been reported earlier that insecticidal 
action of five plant species against maize 
weevil, Sitophilus zeamaiz by Maribet et al, 
(2008) in Philippines. The researchers 
reported that same pest was control by the 
botanicals such as Azadiracta indicia, 
Cymbopogon citrates, Lantana camara, 
Ocimum basilicum and Tagetes erecta.  In 
addition, the use of their leaf extract is also 
recommended as insecticide against maize 
weevil. 

Number of grains damaged by the maize 
weevil 

When consider the damaged grains, only 
larval tunnels were observed in all corn 
grains examined.   Deposition of eggs was 
not observed on the grains.  

Results from Table 1 shows that the control 
had the highest number of damaged maize 
grains throughout the research period and 
it was followed by the Lantana Camera and 
Azadiracta indica powder. The damage was 
not visible in the grains treated with 
chemical pesticide and it was completely 
controlled in the grains treated with 
Ocimum tenuiflorum after eight weeks and 
almost same in grains applied with Annona 
squamosa (Annona). 

 
 
Table 1. Effect of botanicals on the number of damaged grains 

Treatment Damage grains 

2nd  
week 

4th  
week 

6th  
week 

8th  
week 

10th  
week 

12th 
week 

Lantana camera 1.2ab+ 4.2b 8.2a 13.6a 19.2b 15.2b 

Azadiracta indica (Neem) 0.8ab 3.4b 2.4b 10.2b 10.4c 10.4c 

Annona squamosa (Annona) 1.8a 2.4b 2.0b 2.4c 0.2d 0.2d 

Justicia adhatota (Adathodai) 0.4ab 3.6b 7.4a 10.0b 10.0c 7.4c 

Ocimum tenuiflorum (Tulsi) 1.4ab 2.6b 2.8b 2.8c 0.0d 0.0d 

Actellic 5EC (500g/l pirimphos-methyl) 0.0b 0.0c 0.0b 0.0c 0.0d 0.0d 

Control 0.8ab 7.2a 8.8a 14.4a 23.8a 32.2a 

+Means followed by same letter in each column do not differ statistically at p<0.05 based on 
DMRT  

Number of adult emergence of weevils 
Table 2. Efficacy of Botanicals on adult emergence  

*Means followed by same letter in a column do not statistically differ (p < 0.05), based on DMRT. 

Treatment No.of adult emergence 

2nd  
week 

4th  
week 

6th  
week 

8th 
week 

10th 
week 

12th  
week 

Lantana camera 0.0a* 0.0b 1.4ab 4.8a 8.8b 7.6a 

Azadiracta indica (Neem) 0.0a 0.0b 0.2b 0.8bc 0.8c 1.2c 

Annona squamosa (Annona) 0.0a 0.0b 0.0b 0.0c 0.0c 0.0c 

Justicia adhatota (Adathodai) 0.0a 0.0b 0.6b 0.8bc 0.6c 2.2c 

Ocimum tenuiflorum (Tulsi) 0.0a 0.0b 0.0b 0.0c 0.0c 0.0c 

Actellic 5EC (500g/l pirimphos-methyl) 0.0a 0.0b 0.0b 0.0c 0.0c 0.0c 

Control 0.0a 0.8a 2.5a 5.6a 9.2a 14.4a 
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The effect of botanicals on the population 
increase of S.zeamais is shown in Table 2. 
Significant differences were found between 
the numbers of emerged weevils in 
different treatments. When compared with 
the control, there was a significant 
reduction in emergence of weevils in grains 
in other treatments. In control treatment, 
the newly emerged was started from 4th 
week (0.8) and it was increased till end of 
the observation (14.4). In the grains treated 
with Actellic, Ocimum tenuiflorum and 
Annona squamosa, the new births were not 
visible and the appearance of emergence of 
new weevils were observed in Lantana 
camera, Azadiracta indica and Justicia adhatota 
from 6th week and it was high in Lantana 
camera compared to the Azadiracta indica 
and Justicia adhatota from 6th week onwards.  

Conclusions 

The results revealed that the tested 
botanicals are effective in killing weevils 
and few of them suppress the emergence of 
new weevils. The efficacy of ground 
Ocimum tenuiflorum was the highest among 
the botanicals and followed by Annona 
squeamish. These two botanicals suppress 
the emergence of new weevils as well. 
Therefore, the resource poor farmers can 
use ground botanical Ocimum tenuiflorum in 
controlling maize weevils.  Additional 
advantages are Ocimum tenuiflorum is 
grown widely under our climatic 
conditions and its non-poisonous nature to 
human when use as insecticide in stored 
maize grains. 
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