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Abstract 

The study was conducted at the Entomology laboratory of Sher-e-bangla Agricultural University, Dhaka 

from January 2016 to May 2016 to find the most effective botanical insecticide to control rice weevil 

(Sitophilus oryzae) in storage condition. From the above finding it can be said that neem leaf powder (5.50 

dead rice weevil) posses very high insecticidal effect on S. oryzae adults. Mehogoni leaf (3.25 dead rice 

weevil), Garlic powder (2.25 dead rice weevil) and Marigold leaf (1.00 dead rice weevil) were followed by 

neem leaf. Significantly lowest number of dead rice weevil was observed in case of Bel leaf (0.75 dead rice 

weevil) and Untreated control (no dead rice weevil). The number of dead insects were increased with the 

increase of rate of the treatment. The highest percent of mortality was found in neem leaf treatment 

(63.25%). The insecticidal property of the plants also affects the adult emergence of rice weevil. Results 

showed that at all rates (1gm, 3gm and 5gm) of the treatments highest number of weevil was recorded in 

untreated control (128.8, 132.5 and 133.3 respectively). On the other hand lowest number of adult 

emergence was recorded in case of neem leaf treatment (76.75, 54.25, 21.50 respectively). So it can be said 

that though mehogoni leaf, marigold leaf, garlic powder and bel leaf posses some insecticidal property, 

neem leaf was found the best one to control rice weevil in storage condition. 

 

INTRODUCTION 

The rice weevil, Sitophilus oryzae (L.) (Coleoptera: Curculionidae) is a serious pest of stored grains in 

Bangladesh. The efficient control of the stored grain pests has long been the aim of entomologists 

throughout the world. Synthetic chemical pesticides have been used for many years to control stored grain 

pests (Salem et al., 2007). Moreover, fumigation is the most widely adopted method and has been in 

practice. None of these methods and products can be declared as safe to the precious lives of human beings, 

birds, beneficial insects, animals and to the environment (Metcalf, 1982). Similarly they are recommended 

for use in residential premises with special precautions and care. In contrast, the products obtained from 

certain medicinal plants can be used without risk to non-target organisms. Additionally, consumption of 

extracts from some of the medicinal plants is even beneficial for human beings (Nawaz, 1999). The 

utilization of plants with insecticidal properties to protect stored commodities against insect pest attack has a 

very long history (Belmain and Stevenson, 2001). Leaves, bark, roots, twigs and flowers locally available 

plantsmixed with various stored products have been used for major insect pestsof stored products as 
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protectants in different parts of the world for centuries (Hassanali and Lwande, 1989; Isman, 2006). 

Scientific literature documenting bioactivity of plant materials to insect pests shows that a great number of 

plant species from a wide range of families have been assessed for their toxic, antifeedant and repellant 

properties (Isman, 2006; Talukder, 2006; Dubey et al., 2008; Ogunleye et al., 2010). Many of the plant 

species that have been investigated are often those used as culinary spices or in traditional medicine by local 

communities. Some researchers surmise that these plant materials are therefore safe to use as insecticides. 

Many researchers are trying to validate the efficacy of ethnobotanicals which are readily available in the 

local environment for farmer use at village level (Ahmed and Koppel, 1985) Botanical insecticides have 

long been touted as attractive alternatives to synthetic chemical insecticides for pest management because 

botanicals reputedly pose little threat to the environment or to human health (Isman, 2006). Therefore the 

present study was initiated to find and recommend possibly the most effective plant material against S. 

oryzaein the stored wheat grains. 

 

MATERIALS AND METHODS 

The study was conducted at the Entomology laboratory of Sher-e-bangla Agricultural University, Dhaka 

from January 2016 to May 2016 to find the most effective botanical insecticide to control rice weevil 

(Sitophilus oryzae) in storage condition.  

 

Stock culture: 

Parent stock of S. oryzae was obtained from infested raw white rice bought from the local market. 

Laboratory cultures of S. oryzae were maintained on uninfested white raw rice. 25 pairs of adult rice weevils 

were introduced into plastic jars containing 400g of rice. Male and female were separated by their rostrum, 

as female have long curved rostrum. These plastic jars were then covered with lid to prevent insects 

escaping. After two weeks the adults were removed and the rice medium was kept in ambient laboratory 

conditions (30 ± 1°C and relative humidity of 85 ± 1 %) for the emergence of S. oryzae adults. For all the 

experiments 1-7 days old, adult weevils were selected from ongoing cultures. All the experiments were 

carried out under ambient laboratory conditions. 

 

Treatment materials 

Five different plant materials and one untreated control were used as treatment. They are as follows: 

T1 = Mehogoni leaf, T2 = Neem leaf, T3 = Marigold leaf, T4 = Garlic powder, T5 = Bel leaf, T6 = Untreated 

control. 

Wheat grains were used as culture media. Before the treatment the wheat grains were washed with hot water 

and dried for 2 days. 

 

Preparation of plant materials: 

The plant leaves were collected from the Sher-e-bangla Agricultural University campus and the garlic 

powder were collected from the local market. The plant materials were washed and air-dried for two weeks 

in a well-ventilated place. The powders were prepared by milling the plant materials using a grinder in the 

Entomology Laboratory, Sher-e-bangla Agricultural University, Dhaka. 

 

Percent mortality at different rate of the treatments: 

Six plastic container were filled with 100 gm. of the sterilized wheat grains.To each plastic container except 

the untreated container, 1 g of each powder was added and mixed thoroughly by manual agitation. 40 rice 

weevil adult were released in all the 6 container and the containers were covered with the lid to prevent the 
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escape of the insect. The number of the dead insects were counted at 7, 14 and 28 days after the release, 

from the counted data percent mortality was calculated. The experiment was replicated for 4 times. Similar 

process was done with 3gm. and 5 gm. of the treatments.  

 

Progeny determination: 

After 28 days of adult rice weevil release the insects of all container were sieved out to determine the F1 

progeny. Number of adult emergence was counted at 35, 40 and 45 days after adult release. Data collection 

was stopped after 45 days to avoid next generation.   

 

RESULTS  

Contact or feeding toxicity of some botanical insecticides on S. oryzae at the rate of One gram dose at 7, 14 

and 28 days after treatment are shown in Table 1. According to the observations, neem leaf powder (5.50 

dead rice weevil) showed significantly very high insecticidal effect on S. oryzae adults at 7 days after 

treatment. Mehogoni leaf (3.25 dead rice weevil), Garlic powder (2.25 dead rice weevil) and Marigold leaf 

(1.00 dead rice weevil) were followed by neem leaf. Significantly lowest number of dead rice weevil was 

observed in case of Bel leaf (0.75 dead rice weevil) and Untreated control (0.00 dead rice weevil). More or 

less similar trend was found in all data recording days (at 14 DAT and 28 DAT). In case of percent mortality 

of weevil, highest percent was found in neem leaf treatment (63.25%) followed by mehogoni leaf (50.25%). 

Non-significant difference was found among garlic powder (37.75%), marigold leaf (35%) and bel leaf 

(33.50%). The lowest percent of mortality was found in untreated control (2.00%). 

 

Table1: Toxicity effect of different botanical insecticides at the rate of One gram on S. oryzae 

Treatment 
No. of dead rice weevil @ 1gm 

7 DAT 14 DAT 28 DAT % mortality 

T1 = Mehogoni leaf 3.25   b 6.00  b 10.75  ab 50.25  b 

T2 = Neem leaf      5.50  a 7.75  a 12.00  a 63.25  a 

T3 = Marigold leaf 1.00  cd 4.75 bc 8.25  c 35.00  c 

T4 = Garlic powder 2.25  bc 4.25  c 8.50 bc 37.75  c 

T5 = Bel leaf 0.75 d 4.25  c 8.25  bc 33.50  c 

T6 = Untreated control 0.00 d 0.00 d 0.75 d 2.00  d 

 

Means followed by the same letters in each column are not significantly different according to DMRT test at 

p > 0.05 significance level 

DAT= Days after treatment 

The analyzed results of the present study indicated a similar dose pattern of mortality when adult S. oryzae 

weevils were treated with 3 gm of the treatment materials (Table 2). Highest mortality was observed in neem 

leaf (85.25%) followed by mehogoni leaf (64.00%). The lowest 6% mortality was found when no treatment 

was given. At 7 days after treatment highest number of dead weevil was observed in case of neem leaf 

treatment (4.750) which was non-significant with mehogoni leaf (4.250). No significant difference was 

observed in marigold leaf (2.500), bel leaf (2.000) and garlic powder (2.000), but they were significantly 

differ from others. Whereas no dead insect was found in untreated control. Similar trend was found in all 

other days of data collection. 
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Table 2: Toxicity effect of different botanical insecticides at the rate of 3gm on S. oryzae 

Treat 
No. of dead rice weevil @ 3gm 

7 DAT 14 DAT 28 DAT % mortality 

1 4.250  A 8.250   B 13.00   B 64.00   B  

2 4.750  A 12.50  A 16.75  A 85.25  A 

3 2.500   B 5.000    C 7.250    C 37.25    C 

4 2.000   B 4.750    C 6.750    C 33.75    C 

5 2.000   B 4.000    C 6.500    C 32.00    C 

6 0.0000c 0.2500     D 2.000     D 6.000     D 

 

Means followed by the same letters in each column are not significantly different according to DMRT test at 

p > 0.05 significance level 

DAT= Days after treatment 

The toxic effect of the treatments at the rate of 5 gm on S. oryzae showed in Table 3. Similar (similar as at 

the rate of 1gm and 3gm of the treatments) result or trend of the insecticides was found in case of treatments 

at the rate of 5gm. But here the number of dead insect was higher than the previous rate. Highest percent of 

mortality of the insects was recorded in neem leaf treatment (97.25%) which was significantly differ from 

all other treatments. 

 

Table 3: Toxicity effect of different botanical insecticides at the rate of 5gm on S. oryzae 

Treat 
No. of dead rice weevil @ 5gm 

7 DAT 14 DAT 28 DAT % mortality 

1 4.750  A 10.50   B 12.25   B 68.75   B 

2 5.500  A 16.00  A 17.25  A 97.25  A 

3 2.500   B 5.250    C 9.000    C 42.00    C 

4 2.000   B 4.500    C 8.250    C 37.00    CD 

5 2.000   B 3.750    C 7.500    C 33.50     D 

6 0.0000    C 0.0000     D 2.250     D 6.000      E 

 

Means followed by the same letters in each column are not significantly different according to DMRT test at 

p > 0.05 significance level 

DAT= Days after treatment 
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Fig. 1. Effect of different botanical on F1 adult emergence of rice weevil. 

 

Different botanicals affects the F1 progeny or adult emergence of rice weevil. The number of adult 

emergence is showed in Fig. 1. At all rates (1gm, 3gm and 5gm) of the treatments highest number of weevil 

was recorded in untreated control (128.8, 132.5 and 133.3 respectively). On the other hand lowest number of 

adult emergence was recorded in case of neem leaf treatment (76.75, 54.25, 21.50 respectively). Non-

significant difference was observed in case of mehogoni leaf (94.75), marigold leaf (91.75), garlic powder 

(97.75) and bel leaf (102.8) at the rate of 1gm of the treatments.  

 

DISCUSSION 

From the above finding it can be said that neem leaf powder (5.50 dead rice weevil) posses very high 

insecticidal effect on S. oryzae adults. Mehogoni leaf (3.25 dead rice weevil), Garlic powder (2.25 dead rice 

weevil) and Marigold leaf (1.00 dead rice weevil) were followed by neem leaf. Significantly lowest number 

of dead rice weevil was observed in case of Bel leaf (0.75 dead rice weevil) and Untreated control (no dead 

rice weevil). The number of dead insects were increased with the increase of rate of the treatment. The 

highest percent of mortality was found in neem leaf treatment (63.25%). Comparing the findings of the 

present study with other findings, the present study is in line with the findings of Ileke and Oni (2011) and 

Khaliq et al. (2014). From their study on the toxicity of some plant powders to maize weevil, Sitophilus 

zeamais (motschulsky) (Coleoptera: Curculiondae) and on stored wheat grains (Triticum aestivum), Ileke 

and Oni (2011) found mortality of adult Sitophilus zeamais that increase with concentration from 2.5-25% 

w/w. Moreover, Khaliq et al. (2014) found at concentration of 5% w/w maize weevil mortality of 35.81% 

from Glycyrrhi zaglabra and mortality rate of 35.55% due to 24 h exposure to the same plant. From the 

same study Khaliq et al. (2014) found at concentration 5% w/w mortality rate of 55.01 and 63.56% 

from Chicorium intybus and Terminalia chebula, respectively and mortality rate of 46.11 and 48.88% due to 

exposure for 24 h for the same plants. The insecticidal property of the plants also affects the adult 

emergence of rice weevil. Results showed that at all rates (1gm, 3gm and 5gm) of the treatments highest 

number of weevil was recorded in untreated control (128.8, 132.5 and 133.3 respectively). On the other hand 

lowest number of adult emergence was recorded in case of neem leaf treatment (76.75, 54.25, 21.50 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Sitophilus+zeamais
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Sitophilus+zeamais
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Sitophilus+zeamais
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Triticum+aestivum
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Sitophilus+zeamais
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respectively). So it can be said that though mehogoni leaf, marigold leaf, garlic powder and bel leaf posses 

some insecticidal property, neem leaf was found the best one to control rice weevil in storage condition. 

Powders of various plant species with insecticidal activity have been used previously by several researchers 

in laboratory trials for the control of stored product pests including S. oryzae (Law-Ogbomo and 

Enobakhare, 2007). Large variation in the sensitivity of stored grain pests to fumigation toxicity of volatiles 

of many plants have also been reported by several workers (Tripathi et al., 2002). The insecticidal activity of 

botanicals may possibly be dependent on different factors such as the presence of bioactive chemicals with 

diverse activities. The powdered leaves of O. zeylanica tested may act as a fumigant and a stomach poison. 

Also the powder may act as a physical barrier blocking the spiracles of the insects thus impairing respiration 

leading to their death (Law-Ogbomo and Enobakhare, 2007; Mulungu et al., 2007). 
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