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ABSTRACT:   
 Store products are badly hampered by some notorious stored grain pests, 
Sitophilus oryzae L. (Coleoptera: Curculionidae) is one of the devastating pests of 
stored products. It is a primary pest which causes brutal qualitative and quantitative 
losses. Present study was performed to check the repellent effect of different 
ethanolic plant extracts against S. oryzae under lab conditions. For this purpose, 
common plants like Bukain (Melia Azedarach), Guava (Psidium guajava), Eucalyptus 
(Eucalyptus camaldulensis), Jaman (Eugenia jambulana) and Citrus (Citrus reticulata) 
were investigated. Three concentrations viz, 25%, 50% and 75% were used with three 
replications for each treatment. Data was taken after 1, 2 and 3 hours after 
application. Filter paper bioassay method was used to check the repellency. Results 
revealed that repellent effect was totally dose dependent, higher the concentration 
greater was the repellency. Results indicated that Guava was the most repellent while 
Bukain was least repellent to S. oryzae at all concentrations and time intervals. 
Moderate repellency was also observed in other examined plant extracts. The findings 
of this study were that all these botanicals were proved effective in repelling pest; it 
was due to presence of some bioactive chemicals in them. It is concluded that for a 
secure, cheap, reliable, ecofriendly and sustainable control program these plant 
extracts should be accommodated and compensated.  
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INTRODUCTION 

 Cereals are the healthy and main food source of 

energy but their storage is not safe due to attack of the 

pests. Postharvest losses are very common during the 

storage of these food products. Postharvest losses are 

about 9% in under developing countries and 20% or 

more in developing countries (Philips et al., 2010). 

Qualitative and quantitative losses in stored products are 

caused by more than 600 species belonging to beetle 

pests. Brutal losses are associated by 70 species of 

moths and 355 species of mites (Rajendran, 2002). This 

damage differs in different zones, about 5 to 10% in 

temperate zone and 20-30% in tropical zone (Haque et 

al., 2000). The major pests of the store grains are red 

flour beetle, khapra beetle and rice weevil but the most 

destructive pest is Sitophilus oryzae L. (Coleoptrra: Cur-

culionidae). Adult rice weevils feed on rice and lay their 

eggs within rice kernels, where larva can develop to the 

adult stage (Lucas and Riudavets, 2002).  

 Larvae are without legs and remain in the grain 

kernel for their entire duration. The estimate losses due 

to the rice   weevil are about 75% (Bello et al., 2001). 

The nutritional and aesthetic value of grains is also re-

duced due to the activity of these stored pests. The 

husked rice weight losses reported by Bhuiya et al., 

(1992) are about 11-16% during four months of storage 

in the laboratory. Therefore, it is very important to com-

bat these pests in storages to avoid these losses. Methyl 

bromide (MeBr) and phosphine tablets (PH3) are widely 

used in the control program of these pests (Negahban et 

al., 2006). Ozone layer depletion resulting in long term 

irreversible damages to the environment are drawbacks 

induced by Methyl bromide (Cassanova, 2002). Phos-

phine is efficient in use but it is slow in activity and 

resistance is developed in insects. Chemicals have also 

some environment risks and some residual effects. Re-

sistances against conventional insecticide are also re-

ported (Benhalima et al., 2004). There is a need for a 

control program which should be cheap, reliable, envi-

ronmental friendly, and having less residual effects 

(Talukder and Howse, 1995).  

 Now a day’s trend is shifted towards plant ex-

tracts having some insecticidal properties. There are 

certain plants that can be utilized for their medicinal 

properties as their extracts could be beneficial for hu-

man beings (Nawaz, 1999). Plant family Maliacae is 

well known for its secretions that may help to cop 

against certain insect infestations by interrupting the 

feeding and growth mechanism of these insects. Addi-

tionally, these secretions do not pose much risk towards 

human beings (Butterworth and Morgan, 1968; Arnason 

et al., 1985; Schmutterer, 1990; Isman et al., 1997).  

Plants belonging to various families e.g Meliaceae,  

Rutaceae, Asteraceae, Labiateae, Piperaceae, Verbena-

ceae and Annonaceae were the well-known sources of 

botanicals and these were effective too (Jacobson, 1989; 

Isman, 1995). In recent study extracts from five plants 

(Bukain (Melia Azedarach), Guava (Psidium guajava), 

Eucalyptus (Eucalyptus camaldulensis), Jaman 

(Eugenia jambulana) and Citrus (Citrus reticulata)] 

were evaluated for their repellency against S. oryzae. 

 

MATERIALS AND METHODS 

 The experiment methodology performed was the 

same as adopted by Saljoqi et al. (2006).                                                                                                                                                                                                                          

 

Collection of untreated wheat grains for experiment 

 Untreated wheat grains were procured for ac-
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Treatments Guava Eucaplatus Jaman Citrus Bukain S. No 

T1 25% 15.222 B 13 C 12.889 C 13.667 B 10.667 B 1 

T2 50% 17.556 AB 16.444 B 14.333 B 15.444 AB 13.333 A 2 

T3 75% 17.889 A 18.778 A 17.444 A 17.667 A 14.889 A 3 

T4 Control 0 C 0 D 0 D 0 C 0 C 4 

Table 1. Means representing repellency of all treatments 



complishing the experiment from local market of La-

hore city, located in Punjab province of Pakistan. The 

grains were cleaned through common sieves and kept in 

glass jars. S. oryzae were reared by releasing 100 insects 

in each glass jar with same number of male and females 

(1:1). Jars were covered with black nylon mesh, held 

with a rubber band and these jars were kept under uni-

form conditions (28±2°C and 70-80% relative humidity) 

in IPM lab. 

Raw materials for natural Insecticides 

 In present study five traditional and commonly 

known plants with effective bio-toxicity were used. 

Fresh leaves from plants of Bukain (Melia Azedarach), 

Guava (Psidium guajava), Citrus (Citrus reticulata), 

Jaman (Eugenia jambulana) and Eucalyptus  

(Eucalyptus camaldulensis) were collected from differ-

ent localities of University of the Punjab Lahore, Paki-

stan to obtain extracts of respective plant materials. 

Preparation of ethanol extracts 

 Leaves were kept on shade to dry for three days. 

After this, dried leaves were grounded in a processor to 

fine powder. Powder of each plant leaves weighing 40g 

was soaked in 200 ml of 70 % ethanol and put for three 

days in an obituary shaking rotary shaker at 140 rpm 

(revolutions per minute) at room temperature. From that 

point, it was separated by utilizing Oklahoma filter 

screen through Whatman no.1 filter paper. Suction was 

finished by embedding the screen in a conical flask until 

the point that all filtrate was separated from residue. 

Crude ethanol extract was obtained by keeping filtrates 

in a rotary evaporator under reduced pressure at 50° C. 

10 ml of crude ethanol extract served as stock solutions 
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 Figure 1. Graph showing comparison efficacy and repellency among all applied treatments  
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Guava Eucalyptus Jamun Citrus Bukain 

Figure 2.  Repellency after one hour 
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for each treatment. They were then tightly packed and 

checked for quality loss followed by refrigeration. At 

the time of application, stock solutions of each plant 

material were then fractionated into 100 ml ethanol to 

get three concentrations i.e. 25%, 50% and 75% concen-

trates for each treatment (Saljoqi et al., 2006). 

Repellency test bioassay 

 Repellency of different plant extracts against    

S. oryzea was evaluated by using filter paper bioassay 

method. Filter paper was divided into two halves; on 

one half different concentrations of extracts were ap-

plied while ethanol was applied on the remaining half. 

Total amount of 1ml of each treatment was applied on 

one half and same amount of ethanol was applied on the 

remaining half. Concentrations used were 25%, 50% 

and 75% of extracts with three replicates for each treat-

ment including control. After application both halves of 

filter paper were kept to dry at room temperature.    

During rejoining the filter paper a prominent gap was 

kept between treated and non-treated portion of the filter 

paper to avoid any error. After they get dried, twenty 

(20) rice weevils were placed in the center of the petri 

dish. Data was taken after 1 h, 2 h and 3 h of their    

exposure. 

 

RESULTS 

 In this study the efficiency of ethanolic extracts 

from five different plants species (Citrus, Jaman, Euca-

lyptus, Guava and Bukain) were evaluated against rice 

weevil. Repellency was the parameter of efficacy for 

these applied treatments. Three replicates for each indi-

vidual treated at (25%, 50%, 75% concentrations and 

Control) were given under Complete Randomized    

Design (CRD). The experiment was performed in      

Integrated Pest Management (IPM) lab and all lab con-

ditions were fulfilled as per requirements. Results 

showed that all the treatments were effective in noticea-

ble repelling the rice weevil and no repellency was ob-
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Plant type 

Figure 4. Repellency after three hours 
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Figure 3. Repellency after two hour 
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served in control treatment. Means representing repel-

lency of all treatments are shown in Table 1.  

 The graph (Figure 1) shows that at 75% concen-

tration all the treatments showed maximum repellency 

as compared to other concentrations (50% and 25%). 

Among these treatments it was observed that Eucalyptus 

was more significant in repelling 18.77% the pest at 

75% concentration while Guava gave maximum repel-

lency (17.556% and 15.222%) at other applied concen-

trations 50% and 25% respectively. This repellency in 

Guava is due to the presence of some aromatic com-

pounds in Guava (Isman, 2000). The overall results 

showed that all treatments at all applied concentrations 

were able to repel S. oryzae which showed the effective-

ness of these plant extracts in a sustainable control pro-

gram against economical important pests. 

Repellency on the basis of hours 

 The repellency was also observed on the basis 

of hours. For this purpose data was collected after the 

intervals of one hour, two hours and three hours. The 

graph representing repellency after one hour is given in 

(Figure 2). It was observed that after one hour maxi-

mum repellency was observed in Eucaplatus as com-

pared to other applied treatments and minimum repel-

lency was observed in Bukain.  

Repellency after two hours 

 After two hours (Figure 3) it was revealed that 

this time Guava was most repellent to S. oryzae .Among 

the treated botanicals, minimum repellency was        

observed in Bukain. The graph also revealed the       

repellency of plant extracts. After three hours (Figure 4) 

the maximum repellency was again observed in Guava 

as compared to the other applied treatments and mini-

mum repellency was observed in Bukain. So, overall 

results proved that all the botanicals were significant in 

repelling S. oryzae. 

 

DISCUSSION  

 The research revealed that botanicals are signifi-

cant for their toxic effects on different insect pests.  

These botanicals contain some bioactive ingredients 

which have repellent and anti-feedant activity against 

some pests. The botanical extracts of Guava, Eucalyp-

tus, Jaman, Citrus and Bukain have natural pest repel-

ling ingredients that commonly gave maximum results. 

Present study is in line with the study carried by Mishra 

and Tripathi (2011), they used essential oils of Citrus 

and some other plants against S. oryzae and                  

T. castaneum and achieved significant repelling effects 

against both these pests. Research conducted by Naseem 

and Khan (2011) on the oils of P. nigrum and Eucalyp-

tus against stored pests, both of them were found       

effective in repelling these pests under lab condition is 

also in favor of our findings. Different people use the 

different plants to repel the pest of stored grain. The 

findings of this research had agreement with those   

obtain by Talukder and Howse (1994 and 1995), they 

used extracts of A. polystachya a botanical to repel the 

rice weevil. The results of this finding are related with 

the Jilani and Su (1983), who reported the repellent ef-

fects of extracts of three common plants in Pakistan on 

three stored-product pests, including rice weevil. The 

powdered extract of Curcuma longa had the strongest 

repellency effect on stored pests. Oliveira and Ven-

dramim (1999) observed repellent effect of oils and 

powders on Zabrotes subfasciatus in bean seeds. 

Odeyemi and Ashamo (2005) uses another plant ex-

tracts from Azadirachta indica which have antifeedant, 

repelling and in some insects growth regulating proper-

ties. It is a botanical so the findings are in strong rela-

tion with the findings of our work. However, the fact is 

that these mixtures have low toxicity and this demands 

more work to study about those repelling bioactive 

chemicals present in these extracts. In addition, more 

researches are required to determine stability, duration 

of effectiveness, toxicity to human, contact toxicity with 

treated grain and effect of extract on different species of 

stored-product insects.  
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