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Introduction 
A major constraint in the storage of maize 

is the damage caused by the maize 

weevil, Sitophilus zeamais (Sori and 

Ayana, 2012). Harvest grains are basic 

human food products (Padin et al., 2002). 

The presence of pests constitutes a 

serious ongoing problem in grain 

stocking and its derived industry (Perez 

Mendoza et al., 2004). The insect bores a 

hole of 1mm in diameter into the grain, 
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Abstract  
Insecticidal effects of the flower powder of Datura stramonium (Jimson weed) were 

studied on Maize weevil in Federal College of Forestry, Jos. The experiment was 

set up on a completely Randomized Designed (CRD), with Four (4) treatments, 
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results shows that all treatments with the exception of the control had significant 

effect on the Weevils, resulting in high mortality of weevils and reduction in 

number of holes on the maize grains in the set-up. A concentration of 15g dosage 

is recommended for an effective effective repelling and mortality of maize Weevil. 

The result of this work suggest that Jimson weed can be a good source of 

insecticides for the control of insect in a stored grain for effective post harvest 

handling of Agricultural production. 
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deposits the eggs and seals the opening with a gelatinous waxy secretion. The post-

embryonic immature stages develop in the grain and   emerge as adults from the grain 

feeding on the content that leads to total grain loss (Boxall et al. 2002: Rees, 2004).  

Insect pest also feed and breed within the endosperm of seed causing weight loss (Irene 

et al., 2001). Bruchids are cosmopolitan in distribution and a major problem affecting 

edible legumes (Keals et al., 2000). Arennilewa et al. (2002) reported that a major 

problem facing agriculture in developing countries like Nigeria is post-harvest loses 

caused by storage pest. These losses due to produce infestation by storage pest are 

substantial and pose a real threat to food security in Nigeria and other developing 

countries in the tropics (Lale, 2001). In addition, induced changes in the storage 

environment provide suitable condition for the development of storage fungi that may 

further increased loss of stored grains (Rajashekar et al., 2012). The study therefore 

seek to achieve the following objectives; to determine the effects of different 

concentrations of the Jimson weed flower powder on Sitophilus Zeamais and 

determine the effects of this powder on the weight loss of stored maize. 

 

MATERIALS AND METHODS 

Study Site        

The experiment is presently set up in Chemistry Laboratory of Federal College of 

Forestry Jos, in Jos North Local Government Area of Plateau State. The area lies in 

the Northern Guinea Savannah zone, on latitude 9° 57' N and longitude 8° 54'E with a 

height of about 118mm above sea level. The mean annual rainfall for the location is 

between 1200mm and 1250mm and mean temperature of 23°C - 25°C The soil is 

sandy-loam light to darkish in colour. (University of Jos meteorological Station, 2000). 

 

Materials:  

The materials used are; Maize (infested and uninfested), Maize weevil, Jimson weed 

flower, Pestle and Mortal, Sieve (1.10mm), Bama Bottles, Knifes, Rubber band, 

Marker, Polythene Bags and Weighing balance. 

 

Collection of Samples 

The flowers of Datura stramonium was collected from abandoned farms around Jentan 

Mangoro Jos. Distilled water as well as the pestle and Mortar measuring cylinder were 

collected from the Chemistry/Biology laboratory of the Federal College of Forestry 

Jos. The maize grain varieties swan 123 was obtained from the Plateau state 

Agricultural Development Programme, Dogon Dutse Jos. The insect pest species 

cultured in the Chemistry laboratory of the FCF was obtained from infected maize 

grains from Plateau State Agricultural Development Programme, Babale.  

 



199  africascholarpublications@gmail.com                                                                               

 2019 

 

Preparation of the Plant Material 

The plant flower were collected and shade-dried naturally in the chemistry laboratory 

benches of the FCFJ for five days. The powder was prepared by grinding the dried 

plant material in the Chemistry laboratory using a ceramic pestle and mortar and a 

0.2mm mesh size net to obtained fine powdered material. The powder obtained was 

stored in plastic bags under laboratory conditions and required quantity were fetched 

and used. Preparation of powders were based on a method described by Stoll (1992) 

l0g, 15g, and 20g per 20g maize grains. 

 

Laboratory Culture of the Insect Pest investigated 

In the laboratory the insect pest (Sitophilus zeamais) was identified. The insect pest 

known species is now been on a maize variety swan 123 under laboratory conditions, 

10 were introduced to each of the treatments bottles for observation within time 

intervals. The new generation of Sitophilus zeamais used in this study is from these 

established laboratory cultures. 

 

Grain admixture with Plant Formulation 

The 200g beaker was used to measure out the maize grain into 20g for each treatment 

replicate.  The initial weight of each treatment replicate was measured and recorded. 

For the powdered formulation the dosage was mixed thoroughly with the maize grain 

and this were placed into a rubber container of height 23cm and diameter 7cm. A 

control experiment was set up in which no powdered material were added to the set 

up. 10 freshly emerged adult of Stiophilus zeamais from the laboratory culture is 

introduced into each treatment replicate, making a total of 480 weevil in the whole 

experiment set-up. This is then  covered  with 1.4mm mesh size net that hold tightly 

in placed by a rubber band to control the movement of the pest in and out of the 

containers.  

 

Experimental Design  

A completely randomized Design (CRD) shall be used for the experiment. This design 

consists of a treatment with three (3) level of concentration and one (1) control. 

Treatment 1 (T1):  10g 

Treatment 2 (T2):  15g  

Treatment 3 (T3):  20g 

Treatment 4 (T4)  Control  

Each of the treatment was replicated three (3) times in order to obtain a mean value.  
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Examination of Materials 

The experiment is presently on observation, which may last for 30 days in the 

laboratory. In assessing the efficacy and bioactivity of the plant formulation, insect 

mortality and number were observed at every 24 hours intervals for the period of 4 

days and the mean mortality rate of adult insects at each dosage were calculated and 

compared. 30 Days after Treatment (DAT) each treatment replicate shall be discarded. 

Adult insect shall be sorted out of the powdered materials and counted (those dead and 

those alive). Grains body status will be checked, those with holes will be counted and 

recorded. The grains in each of the treatment replicate will be reweighed (final grain 

weight) and the percentage weight will then be calculated using the formula: 

Initial grain weight- final grain weight x 100% 

Total number of insects 

 

 The percentage mortality will be calculated using the formula 

 

 Number  of dead insect pest x 100% 

 Total Number of insect pest  

 

Data Analysis 

The experimental data will be subjected to analysis of variance (ANOVA) to test the 

Significance. 

 

RESULTS AND DISCUSSION 

Results  

The result of this findings are presented in figures 1 – 3 and tables 2 – 4 as shown 

below;  

       
Figure 1: Mortality Rate of the Weevil at diffent period of exposure. 
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(Key: Series 1- 0g concentration; Series 2 – 10g concentration; Series 3 – 15g 

concentration; Series 4 – 20g concetration)  

 

The Mortality rate of the Weevils 

The result of mortality rate of the Maize weevil is shown in figure 1 above, it revealed 

that at 24hrs of weevils exposure to the Jimsonweed flower powder, treatment with 

20g application had the highest mortality rate (8) while the one of 10g recorded the 

lowest (4).  At 48hrs, treatment with 20g recorded the highest number of mortality (9) 

and the least was observed in treament with 0g (6) application. At 72 and 96hrs of 

exposure to the powder, treatment with 20g concentration still recorded the highest 

values (11 and 14), while 0g concentration had the least values (6 and 7) respectively. 

 

 
Figure 2: Number of Holes in the Maize 

 

Number of Holes on the Maize after Period of Exposure 

The result of  number of holes on the Maize after each period of exposure is capteured 

in figure 2. It was observed that at 24 and 48hrs of exposure, only the Maize in the 

control (0g application) had holes (13 and 15). However, at 72hrs, the holes in the 

control maize remain the same (15) but increase to 22 at 96hrs.  
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Figure 3: The Maize weight gain different period 

 

Percentage weight loss of Maize after each period of exposure 

Figure 3 shows the result of the differences in the percentage weight loss of Maize 

after the period of exposure. At 24hrs, treament with 15g had the highest maize weight 

loss of 48g while the lowest was observed in 0g treament (40g). At 48hrs, the highest 

was 20g treatment (48.33g) and the least was 0g (40.3g). At 72hrs, 20g concentration 

still recorded the highest (47.6g). However, at 96hrs, 15g concentration recorded the 

highest (48.3g) and 0g was the least in all the period of exposure considered.    

 

The Analysis of variance (ANOVA) result. 

The ANOVA result for mortality rate of weevils, Number of holes in the Maize and 

percentage weight loss of grain are shown in tables 2 – 4 below;  

 

Table 2: ANOVA result of Motality at different period 

  Sum of 

Squares 

df Mean 

Square 

F Sig. 

Mortality 

@24hrs 

Between 

Groups 

2.917 3 .972 1.944 0.201 

Within 

Groups 

4.000 8 .500     

Total 6.917 11       

0

10

20

30

40

50

60

24hrs 48hrs 72hrs 96hrs

Series1 Series2 Series3 Series4



203  africascholarpublications@gmail.com                                                                               

 2019 

 

Mortality 

@48hrs 

Between 

Groups 

1.667 3 .556 1.333 0.330 

Within 

Groups 

3.333 8 .417     

Total 5.000 11       

Mortality  

@72hrs 

Between 

Groups 

9.667 3 3.222 7.733 0.009 

Within 

Groups 

3.333 8 .417     

Total 13.000 11       

Mortality 

@96hrs 

Between 

Groups 

8.917 3 2.972 5.944 0.020 

Within 

Groups 

4.000 8 .500     

Total 12.917 11       

 

The ANOVA result on the mortality rate indicate a significant difference between 

treaments at 72 (0.009) and 96 hours (0.020) while there no significant difference in 

that of 24 (0.201) and 48 (0.330) hours of exposure respectively (table 2) at 5% 

probability level.  

 

Table 3: ANOVA result of Number of holes on the Maize at different period 

  Sum of 

Squares 

df Mean 

Square 

F Sig. 

Number of 

holes 

@24hrs 

Between 

Groups 

25.000 3 8.333 100.000 0.000 

Within 

Groups 

.667 8 .083     

Total 25.667 11       

Number of 

holes 

@48hrs 

Between 

Groups 

56.250 3 18.750 75.000 0.000 

Within 

Groups 

2.000 8 .250     

Total 58.250 11       

Number of 

holes 

@72hrs 

Between 

Groups 

51.583 3 17.194 41.267 0.000 

Within 

Groups 

3.333 8 .417     
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Total 54.917 11       

Number of 

holes 

@96hrs 

Between 

Groups 

114.000 3 38.000 152.000 0.000 

Within 

Groups 

2.000 8 .250     

Total 116.000 11       

 

In table 3, there were significant differences between treatments on the number of 

Maize grain holes in all the period of exposure; 24hrs (0.000), 48hrs (0.000), 72hrs 

(0.000) and 96hrs (0.000) respectively.  

 

Table 4: ANOVA result of Maize percentage weight loss at different period 

  Sum of 

Squares 

df Mean 

Square 

F Sig. 

Grains 

weight 

Loss 

Between 

Groups 

110.757 3 36.919 85.858 0.000 

Within 

Groups 

3.440 8 .430     

Total 114.197 11       

Grains 

weight 

Loss 

@ 48h 

Between 

Groups 

105.040 3 35.013 17.355 0.001 

Within 

Groups 

16.140 8 2.018     

Total 121.180 11       

Grains 

weight 

Loss 

@ 72h 

Between 

Groups 

77.485 3 25.828 20.884 0.000 

Within 

Groups 

9.894 8 1.237     

Total 87.378 11       

Grains 

weight 

Loss 

@ 96h 

Between 

Groups 

139.910 3 46.637 64.326 0.000 

Within 

Groups 

5.800 8 .725     

Total 145.710 11       

 

Table 4 above shows the analysis of variance result of the treatments on grain 

percentage weight loss of Maize at different period of exposure. There were 

significant differences between treatment at all the period of exposure (0.000 : 0.001 

: 0.000 : 0.000) respectively. 
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Discussion of results 

Datura plant generates a characteristic odor that acts as repellent for various insects 

and pests. This characteristics of the plant was observed during our bench work. The 

result indicate an increase in the effectiveness of the powder with increase in period 

of exposure. The result of this study corroborate with the previous report documented 

by some researchers. Kurnal  et. al., have reported that the ethanol extracts of D. 

Stramonium leaf and seed showed potent acaricidal, repellent, and oviposition 

deterrent activity against adult two-spotted spider mites (Tetranychus urticae) under 

laboratory conditions. Leaf and seed extracts, which were applied in 167.25 and 

145.75 g/L concentrations (using a Petri leaf disc-spray tower method), caused 98% 

and 25% mortality among spider mite adults after 48 h, respectively. These results 

suggest that D. stramonium could be used to manage the two-spotted spider mite. 

Khalid et. al., (2014) evaluated the effectiveness of three botanical insecticides (Neem, 

Jimson weed and bitter apple). Their results indicate that all the botanical insecticides 

caused significant reductions (40-70%) in thrips. Olofintoye  et. al., (2011) 

documented the Larvicida J properties of Datura stratomiun and Nicotiana Tabaccum 

extracts against the Larvae of Mosquitoes. Lint et. al., (1996) reported that alkaloids 

of Jimson weed Controlled soyabean weevils and attributed its efficacy to the presence 

of alkaloids in leaves. Habib et. al., (2011) reported the bioactivities of Jimson weed 

leave and seed extracts against Red flour bettle. The study demonstrated that the leaf 

and seed extracts has contact toxicity against Red flour bettle adults. Almost all the 

parts of D. stramonium are reported to have toxic effects, and the toxicity of this plant 

is mainly due to the tropane alkaloids. Each part varies in the concentrations of 

alkaloids and other active substances. For this reason, it is very important for 

individuals, especially young people, to be aware of the toxicity and potential risks 

associated with the “recreational” use of this plant (Spina and Taddei, 2007; 

Oberndorfer et. al., 2002).  D. stramonium in the form of a paste or solution to relieve 

local pain may not have a deleterious effect; however, oral and systemic administration 

of the D. stramonium may lead to severe anticholinergic symptoms. Various cases of 

toxic delirium and psychiatric symptoms have been reported after ingestion of D. 

Stramonium (Kurzbaum et. al., 2001; Karadas et. al., 2011), indicating the necessity 

of extreme precaution while using this plant. 

 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

Insecticidal effects of the flower powder of Datura stramonium (Jimson weed) were 

studied on Maize weevil in Federal College of Forestry, Jos. Different concentrations 

of the powder such as 0g, 10g, 15g and 20g were used over a period of 24, 48, 72 and 

96 hours respectively. The results shows that all treatments with the exception of the 
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control had significant effect on the Weevils, resulting in high mortality of weevils 

and reduction in number of holes on the maize grains in the set-up. The result of this 

work suggest that Jimson weed can be a good source of insecticides for the control of 

insect in a stored grain for effective post harvest handling of Agricultural production. 

 

Recommendation 

Based on the result of this findings, the following recommendations were made; 

i. A concentration of 15g dosage is recommended for an effective effective 

repelling and mortality of maize Weevil.  

ii. Field trial application of the power should be carried out to determine its 

efficacy in large grain stores. 

iii. Further research should be conducted on the the industrial processing of 

Jimsonweed on a commecial bases.  
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