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INTRODUCTION 

The rice weevil is a widespread pest in Nigeria. It attacks rice at all stages of 

growth and can cause economic damage with 20-30% decrease in yield. Most 

common in low land rice but also found attacking upland rice 1. Sitophilus oryzae 

L.  Is the most cosmopolitan insect pest in nature, and causes severe losses in 

rice, maize, barley, wheat, and other crops 2, 3, 4. It is universally regarded as one 

of the most destructive primary pest of stored cereals such as barley, maize, rice, 

and wheat 5. Annual grain loss in storage due to insect pests approaches 15%6
 . 

 Chemical insecticides are widely used to control the storage insects of 

stored products. In Nigeria, the abuse and misuse of these chemical pesticides 

have several repercussions including acute and chronic poisoning in man, sudden 

deaths, blindness, skin irritation 7and pest resurgence in the ecosystem 8, 9. 

Furthermore, the development of resistant strains, killing of non-target species, 

pollution of part of the ecosystem, toxic residue, worker’s unsafety and increasing 

costs are recorded as environmental repercussion of abuse and misuse of 

pesticides7, 10
 . 

As a result of the limitations of synthetic pesticides in protecting our stored 
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products (especially rice grains), alternative methods of pest control that is 

environmentally friendly, inexpensive, repellents and antifeedants must be 

sought to guarantee the ever-increasing population in Nigeria with abundant 

food supply 11, 12. Botanical insecticides have long been used as attractive 

alternatives to synthetic insecticides for insect pest management because 

botanicals cause little threat to the environment or to human health 13. The use 

of botanical pesticides to protect plants from pests is very promising because of 

several distinct advantages 14. More so, insecticidal materials of plant origin did 

not adversely affect seed and could be used effectively in the storage of food 

grains and seed stocks by farmers since the cooking quality, viability and taste of 

grains were not negatively affected by them15, 16
. 

Currently, attention is being given to the use of edible plant materials as 

grain protectants 17, 18, 19and the tropics are well endowed with these plant 

species, some of which are also used for medicinal purposes 20. A number of 

plants that have shown some efficacy against pests include Piper guineense 21, 

Zingiber officinale 22, Dennettia tripetala 23, and Aframomum melegueta 24, amongst 

others. This work is aimed at determining the efficacy of application of powders 

of Zingiber officinale rhizome and Piper guineense seeds against adult Sitophilus 

oryzae. 

 

MATERIAL  AND METHODS 

 

Culture of the Experimental Insect 

The adult S. oryzae used for the experiment were cultured in a vial under 

ambient laboratory temperature of 27±2◦C and humidity of 75±2%. The infested 

rice grains were purchased from Eke Awka market Awka, Anambra State. The 

infested rice grains were left in the culture vial (19cm in diameter) and were kept 

in the laboratory cupboard so that the old insects will mate and oviposit. This was 

left undisturbed till the emergence of adults. The newly emerged adults were 

used for the experiment . 

 

Sources and Preparation of Plant Material 

Matured fresh ginger rhizome and West African black pepper seed were 

obtained from a local market in Onitsha, Anambra State. The ginger rhizome was 

washed and then air-dried for 14days while the West African black pepper seed 

was sun dried. These plant materials were properly dried and ground with an 

electric mill into a fine powder and then stored in an air-tight container to 

prevent the active ingredients from being lost and then kept in a cool dry place 

until when needed      . 

 

Experimental Set up 

The uninfected rice grains were heated in the oven at 100ºC for 60 minutes 

to ward off any stage of insect infestation and dead insects were discarded. 20g 

of rice grains were measured into each of white transparent plastic containers 
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measuring 12cm in diameter with perforated lids to allow ventilation and prevent 

entry or escape of insects. The experimental plant powders in the concentrations 

of 2.0g, 6.0g, and 10.0g were added separately into the containers holding 20g of 

rice and vigorously shaken to admix thoroughly. 20g of rice grains not treated 

with plant material were also measured into the same type of container and used 

as control. Each of the treatments was replicated three times.  

Twenty newly emerged adult rice weevils unsexed were introduced into 

each of the experimental containers including the control. The experimental set-

ups were kept in the laboratory cupboards. The time for the infestation was 

noted and recorded properly. All Treatments were arranged in completely 

randomized design (C.R.D) . 

 

Data Collection and Statistical Analysis 

Data were generated and recorded from mortality count of adult S. oryzae 

at 24, 48 and 72 hours and were used to determine the most efficient 

concentrations of the powders. Dead weevils were removed and discarded after 

every count. Data generated on mortality of the weevils due to efficacy of the 

plant powders were subjected to analysis of variance (ANOVA) using SPSS 

computer Software package (version 20) at 0.05 significant levels. Least 

Significant Difference LSD Test was used to separate the means. 

 

RESULTS  

The result shown in Table 1 revealed that the mean mortality count of adult 

S. oryzae in rice grains treated with P. guineense seed powder was equal with 

those treated with Z. officinale powder (0.08±0.289) at 24 hours after treatment. It 

also showed that the mean mortality count of adult S. oryzae in rice grains treated 

with P. guineense seed powder (0.75±0.754) was higher than those treated with Z. 

officinale powder (0.08±0.289) at 48 hours after treatment. Table 1 further 

showed that the mean mortality count of adult S. oryzae in rice grains treated 

with P. guineense seed powder (2.92±2.937) was higher than those treated with Z. 

officinale powder (0.08±0.289) at 72 hours after treatment. This indicates that P. 

guineense caused higher mortality of adult S. oryzae than Z. officinale at 48 hours 

and 72 hours except at 24 hours. However, there was no significant difference 

between the mortality of adult S. oryzae at 24 hours and 48 hours after treatment. 

But there was significant difference between 24 hours and 72 hours as well 

between 48 hours and 72 hours of treatment at 5% level of significance. 

The result shown in Table 2 showed that the mean mortality count of adult 

S. oryzae in rice grains treated with P. guineense seed powder (0.33±0.71) was 

higher than those treated with Z. officinale powder (0.11±0.33) at 2.0g 

concentration. It also showed that the mean mortality count of adult S. oryzae in 

rice grains treated with P. guineense seed powder (2.00±0.754) was higher than 

those treated with Z. officinale powder (0.00±0.00) at 6.0g concentration. Table 1 

further showed that the mean mortality count of adult S. oryzae in rice grains 

treated with P. guineense seed powder (2.56±2.74) was higher than those treated 
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with Z. officinale powder (0.22±0.44) at 10.0g concentration. This indicates that the 

highest concentration (10.0g) of P. guineense and Z. officinale caused higher 

mortality of adult S. oryzae. However, there was significant difference between 

the mean mortality count of insects in 10.0g concentration (P=0.02) of P. 

guineense seed powder and the control while no significance difference exist 

between the mean mortality count of 10.0g concentration of Z. officinale and the 

control.   

 
Table 1. Mean Mortality Count of S. oryzae on rice grains treated with powders of Zingiber 

officinale rhizome and P. guineense seed at various exposure periods 

*Mean± SD 

 

Table 2. Mean Mortality Count of S. oryzae on rice grains treated with P. guineense seed and 

Zingiber officinale powder at various concentrations 

Concentrations Mean Mortality Count* 

Zingiber officinale Piper guineense 

2.0g 0.11±0.33 0.33±0.71 

6.0g                      0.00±0.00 2.00±2.50 

10.0g 0.22±0.44 2.56±2.74 

Control 0.11±0.33 0.11±0.33 

*Mean± SD 

 

DISCUSSION 

Rice weevil has posed serious threat to stored products especially rice 

grains; this investigation revealed that both powders of Z. officinale and P. 

guineense seed possess insecticidal properties at various periods of exposure and 

concentrations. This indicated that these two plant powders could serve as pest 

control agents. This finding supports similar reports on the effective use of Piper 

guineense 21and Zingiber officinale 22against pests. The mortality of adult S. oryzae 

in rice grains treated with P. guineense seed powder was significantly higher than 

those treated with Z. officinale at 48 hours and 72 hours except at 24 hours of 

post treatment. This showed that increasing concentration of P. guineense 

recorded higher mean mortality of adult S. oryzae as the post treatment time 

increased. Also this suggests that time is a factor to be considered in the use of 

plant powders (especially P. guineense and Z. officinale) as rice grain protectants. 

There was significant difference between the various exposure periods at 5% 

significant level. 

The result further showed that P. guineense caused higher mortality of adult 

S. oryzae than Zingiber officinale at the various concentrations used (2.0g, 6.0g and 

10.0g) 0.20g of rice grains. This indicates that P. guineense could serve as a better 

rice grain protectant than Z. officinale. However, the highest concentration (10.0g) 

Time of exposure Mean Mortality Count* 

Zingiber officinale Piper guineense 

24 hours 0.08±0.289 0.08±0.289 

48 hours 0.08±0.289 0.75±0.754 

72 hours 0.08±0.289 2.92±2.937 
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of both powders had the highest mortality effect indicating that higher 

concentrations of the powders increased mortality of rice weevils. There was 

significant difference only between 10.0g of P. guineense and the control (P<0.05). 

Researchers have also reported the effect of concentrations on efficacy of plant 

powders in control of stored product insect pests25. Reported that adult mortality 

of C. maculatus was found to increase with increase in concentration levels of 

bioinsecticide leaf powders. It is worthy to note that the concentration of 

bioinsecticides is a factor to be considered in the control of adult C. maculatus26, 

27. 

This study showed that Zingiber officinale and P. guineense have insecticidal 

properties and could protect rice grains. The times of exposure and 

concentration levels are factors to be considered in using the botanicals studied. 

The powder of West African black pepper (P. guineense) seed was more effective 

in protecting rice grains than ginger rhizome. Both plants are therefore 

recommended for the control of adult S. oryzae since they are edible and 

medicinal. However, for better result higher concentration of Piper guineense seed 

powder should be used. Further researches are needed on the evaluation of 

combined effect of the two plants studied against storage pests.    
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