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Abstract 
The insecticidal property of Datura stramonium seed extracts against the rice weevil, Sitophilus oryzae 
was tested in the laboratory. The experiments were conducted at (28±3) 0C and (78±3) % relative 
humidity. It was observed that Soxhlet’s extracted extracts of D. stramonium seed in ethanol, chloroform 
and acetone were very effective to control the pest while extracts in methanol and n-hexane gave poor 
results. The probit analysis of data demonstrated that LD10, LD50 and LD90 values for ethanol, chloroform 
and acetone extracts was LD10 = 2.962, 3.080, 0.4752 ml/Kg, LD50 = 8.594, 7.379, 1.185 ml/Kg and LD90 
= 24.94, 17.67, 2.957 ml/Kg respectively for 96 hrs. These results suggest that the mortality increased 
with increase in concentration as well as exposure time and the extracts of D. stramonium seed may be of 
high value in grain storage against S. oryzae, especially in subsistence agriculture where the plants are 
locally available to farmers with little resources. Hence, we conclude that extracts of D. stramonium seed 
served as being a potential insecticidal agent can be used against rice weevil, S. oryzae after proper dose 
formulation to prevent infestation in wheat and even other grains during storage. 
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1. Introduction 
Particularly in developing countries, 5-10% loss of cereal grains in temperate and 20-30 % loss 
in tropical countries is a serious problem due to the insect infestation during storage [1-4]. The 
cereals are badly infested by the stored grain weevil, Sitophilus oryzae which is the primary 
stored-grain insect in warm climate areas. It causes up to 30-40% cereal grain loss in India at 
conditions favorable to their development, 25–35 0C and low RH and also in other countries [5, 

6]. The pest prefers soft varieties of wheat grains [7].  
Control of infestation of stored grains by insect pests is primarily achieved by the use of 
synthetic chemical insecticides, like methyl bromide and phosphine. In most the countries, due 
to environmental concerns and human health hazards, several chemical insecticides have been 
either banned or restricted [8]. The adverse effects of most novel chemical insecticides have led 
researchers to find new avenue of insect control, which has led to the discovery of products 
from plants, as an alternative way of controlling insects [9, 10]. Chemical pesticides are toxic to 
us as they have high toxicity and residual value and hence are not suitable to treat the pests in 
stored grains.  
In the protection integrated stored-product, phytochemicals may be used for (i) pest 
prevention, repelling pests from goods, (ii) early pest detection, attracting pests to lures or (iii) 
pest control by using toxic compounds [11]. Basic knowledge is required to aid future 
commercial developments in this field.  
Datura stramonium is one of the widely distributed well-known folklore medicinal herb. An 
extract made from the leaves is taken orally for the treatment of sinus infections, asthma and 
stripped bark are applied externally to treat swelling, burns and ulcers. The growing plant 
repels insect, which protects neighboring plants from insects [12]. The phytochemical screening 
revealed that it contains phenols, flavonoids, tannins, saponins, alkaloids, steroids and 
glycosides [13]. All parts of the plant are toxic, but the ripe seeds contained the highest amount 
of alkaloids [13, 14]. 
Moreover, tropical regions are supposed to be endowed with many plant species having 
insecticidal properties and some of them with medicinal properties [3]. Very little information  
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is available on the use of plant extracts against insect pests of 
stored grains, especially on the Sitophilus oryzae.  
 
2. Materials and Methods 
2.1 Extraction of D. stramonium seeds 
Datura stramonium seeds were collected from rural area of 
Aurangabad (MS), India. All seeds were washed with tap 
water and dried in shade and powdered in grinder. Each 
powder was packed in filter paper and extract was extracted in 
Soxhlet’s apparatus in 1:10 ratio i.e. 20 g powder in 200 ml of 
solvent. After eight hrs. of continuous extraction, the final 
extract was filtered by Whatman filter paper no. 1 and the 
filtrate was collected and kept open to evaporate the solvent. 
Remaining extract as a stock solution was stored at 4 0C in 
refrigerator until use. Extract of plant materials was extracted 
in chloroform, acetone, methanol, ethanol and n-hexane and 
were stored after evaporation of solvent in refrigerator. 
 
2.2 Toxicity of plant extracts to adult insects 
The stock culture of weevils, Sitophilus oryzae reared in 
laboratory condition were used for experimentation. 25 gm of 
the pest free whole wheat grains were taken in each of the 
plastic bottle. One was maintained as control, another were 
labeled and were used for experiment. The seed extract of 
Datura stramonium was dissolved in respective solvent to 
make 10 ml volume and from this diluted extract (4ml/Kg, 
8ml/Kg, 12ml/Kg, and 16ml/Kg) was added in each bottle 
containing 25 gm of whole wheat grains. The bottles were 
kept open for 48 hours in well ventilation room to evaporate 
the solvent. After 48 hour 5 pairs (one week old) of Sitophilus 
oryzae adult from stock culture were released in each of the 
control and experimental bottles. The bottles were completely 
covered with a piece of muslin cloth and fixed with the help 
of rubber band to prevent escapes. The treatments were 

arranged in plastic bottles in laboratory maintained at a 
temperature of (28±3) °C and (78±3) % relative humidity. 
The whole experiment was repeated thrice. The mortality of 
Sitophilus oryzae adults was recorded after every 24 hours 
and percentage (%) data collected was analyzed. The 
determination of LD10, LD50 and LD90 values for 96 hrs. was 
done by using probit analysis [15]. 
 
3. Observation and Results 
Longer intervals are required to the satisfactory level of 
mortality. The findings of this study agree with the earlier 
reports that most of the extracts from plants have insecticidal 
properties and control pest through affecting the biological 
activities [16].  
The D. stramonium seed extract has strong toxicity against S. 
oryzae adults. The mortality increased with raising 
concentration from 4 to 16 ml/Kg and with exposure times of 
24 and 96 h. The range of statistical calculations and 
determination of LD10, LD50 and LD90 values as per [15] 
Finney’s (1971) are showed in (Table No.1). The comparison 
of LD10, LD50 and LD90 values calculated for ethanol extract 
were 2.962 ml/Kg, 8.594 ml/Kg and 27.94 ml/Kg 
respectively. Similarly, the LD10, LD50 and LD90 values 
calculated for chloroform extracts were 3.080 ml/Kg, 7.379 
ml/Kg and 17.67 ml/Kg respectively. For acetone extracts it 
was 0.4752 ml/Kg, 1.185 ml/Kg and 2.957 ml/Kg 
respectively.  
The graph regarding empirical/improved expected probit 
against the log of concentration are given in (Figure 1, 2 and 
3) as Regression and Provisional lines for LD10, LD50 and 
LD90 values of Sitophilus oryzae after the exposure to ethanol, 
chloroform and acetone extract of seed extracts of Datura 
stramonium for 96 hours. 

 
Table 1: Comparison of LD10, LD50 and LD90 values and regression equation of seed extracts of Datura stramonium to Sitophilus oryzae 

 

Name of plant Solvent 
Time of exposure 

in hrs. 
Regression equation 
Y =  

LD10 values 
in ml/Kg 

LD50 values in 
ml/Kg 

LD90 values in 
ml/Kg 

Seed extract of Datura 
stramonium 

Ethanol 96 Y = 2.7704  2.962 8.594 24.94 
Chloroform 96 Y = 3.3785  1.3110 3.080 7.379 17.67 

Acetone 96 Y = 3.2280  0.4752 1.185 2.957 
 

 
 

Fig 1: Regression and Provisional line for LD10, LD50 and LD90 values of Sitophilus oryzae after the exposure to Ethanol extract of seeds of 
Datura stramonium for 96 hours 
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Fig 2: Regression and Provisional line for LD10, LD50 and LD90 values of Sitophilus oryzae after the exposure to Chloroform extract of seeds of 
Datura stramonium for 96 hours 

 

 
 

Fig 3: Regression and Provisional line for LD10, LD50 and LD90 values of Sitophilus oryzae after the exposure to Acetone extract of seeds of 
Datura stramonium for 96 hours. 

 
4. Discussion 
The present results indicated that the ethanol, chloroform and 
acetone extract of D. stramonium seeds was effective against 
S. oryzae. Result of the present study is in agreement with the 
result of [17] Abbasipour et al., (2011a), who reported that the 
acetone leaf extract of D. stramonium shows toxic effect on 
Callosobruchus maculatus adult. The LC50 and LC90 values 
are 1680 and 534.62 ppm for 24 and 48 hours, respectively. 
[18] Abbasipour et al., (2011b), reported that the seed and 
leaves extract of D. stramonium also used to control of 
Tribolium castaneum. They also reported that with the 
increase in concentration, mortality of adults also increased, 
and the highest mortality was seen at a concentration of 5000 
mg L-1. LC50 and LC90 values for T. castaneum adults after 24 
h of exposure to D. stramonium extract were 3936 and 15373 
mg L-1, respectively. [19] Derkyi et al., (2010) recorded Datura 
innoxia plant extract were active against Callosobruchus 
maculatus with the LC50 value 31.7 ppm. [20] Derbalah et al., 
(2012), reported that the extracts from the plant Caesalpinia 
gilliesii (100%) was the most effective against the pests 

Sitophilus oryzae adults followed by Chrysanthemum 
frutescens (95.6%), Thespesia populnea var. acutiloba (88%), 
Euonymus japonicus (85%), Bauhinia purpurea (75%), 
Cassia senna (80%) and Cassia fistula (70%) respectively. [21] 
Rajashekar et al., (2010), reported that the methanolic root 
extract of Decalepis hamiltonii was effective against the 
Rhyzopertha domonica, Sitophilus oryzae, Stegobium 
paniceum, Tribolium castaneum and Callosobruchus 
chinensis with the LC50 values 0.119 (0.0729, 0177) mg/cm2, 
0.119 (0.0918, 0.145) mg/cm2, 0.117 (0.0749, 0.158) mg/cm2 
and for Callosobruchus chinensis it was 0.115 (0.0742, 0.156) 
mg/cm2, respectively. [22] Khani et al., (2011) reported that the 
petroleum ether and chloroform extracts of P. nigrum and 
petroleum ether extracts of J. curcas caused highest mortality 
rates for Sitophilus oryzae based on LC50 values after 72 h. 
The LC50 of petroleum ether extracts of P. nigrum was (1.61 
μl/g), similarly, LC50 of chloroform extract of P. nigrum (1.70 
μl/g) and petroleum ether extract of J. curcas (6.82 μl/g). 
Petroleum ether and chloroform extracts of P. nigrum L. were 
more toxic with 99.56, 93.56% mortality rates than petroleum 
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ether extract of J. curcas with 66.00% mortality rate, 
respectively [22].  
According to [23] Saljoqi et al., (2006) the effect of ethanolic 
extracts of Bakain drupes (Melia azedarach), Leaves of 
habulas (M. communis), Leaves of mint (Mentha longifolia), 
Bakain leaves, Harmal shoots and seeds (P. harmala) and 
Roots of lemon grass (C. citratus) had repellent and lethal 
effects against rice weevil, Sitophilus oryzae. [24] Ileke and 
Ogungbite, (2014) reported that powders and extracts of 
Azadirachta indica, Zanthoxylum zanthoxyloides, Anacardium 
occidentale and Moringa oleifera has high mortality effect 
against Sitophilus oryzae, Oryzaephilus mercator and 
Rhyzopertha dominica. All the extracts, at all tested 
concentrations, achieved 100% mortality of S. oryzae within 
72 hrs. of exposure except extract of M. oleifera at 2 and 4 % 
which achieved 72% and 87.59% mortality, respectively [24]. 
 
5. Conclusion 
The results obtained from this assay revealed that all extracts 
of Datura stramonium seeds have shown varying levels of 
insecticidal property against Sitophilus oryzae. The 
importance of Datura stramonium for the control of storage 
pest such as S. oryzae has been proved. This can be used as an 
alternative for the chemical methods and with this the safer 
storage of wheat grains will be ensured. Further work on the 
identification of bio-insecticide from different plants is utmost 
needed. 
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