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Abstract 
Sitophilus oryzae and Callosobruchus maculatus are of the most destructive insect pests which attack grain 

in storage. In this study, four plant powders namely, red pepper (Capsicum annuum), fennel (Poeniculum 

vulgare), cumin (Cuminum cyminum) and garlic (Allium sativum) at the concentrations 0.50, 1.50, 3.0 and 5.0 % 

w/w were evaluated as grain seeds protectants against C. maculatus (F.) and S. oryzae (L.) through storage. The 

plant powders were mixed with medium for preventive and curative ways. The results showed that, the high 

concentrations of plant powders were the most effective.  In both preventive and curative ways, the mean 

number of laid eggs and hatchability of C. maculatus were decreased and the high reduction in progeny for C. 

maculatus and S.oryzae was observed. Also, data obtained showed that the weight loss of cowpea seeds and 

wheat grains was decreased compared with the control. For the two tested insects the preventive way was more 

effective than the curative one, C. maculatus was more sensitive than S. oryzae. Fennel and garlic were more 

effective than the other plant powders against the two insects. Also, the same results were obtained in residual 

effect of plant powders after 1, 2 and 4 months post-treatment. The germination percentages were significantly 

decreased with cumin and garlic treatments.  In the present study, it could be recommended for using the tested 

plant powders especially at the high concentration to protect cowpea seeds and wheat grains against C. 

maculatus and S. oryzae, respectively for four months. 
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Introduction 

 

The stored products represent good media for 

most species of stored product insects. The use of 

synthetic pesticides in stored products and crop 

protection resulted in potential hazards for mammals, 

disturbance of the environment, pest resistance to 

pesticides and lethal effects on non-target organisms 

in agro ecosystems in addition to direct toxicity to 

users (Prakash and Rao, 1987).  

Many insects are unable to infest certain plants 

because of the presence of particular noxious 

substances (Fraenkel, 1969). The use of different 

plant and mineral oils as protectants for stored grains 

against insect infestation is an incident method 

(Yuntal and Burkholder, 1981; Sukari et al., 1992 

and khani et al., 2011). Many investigators proved 

that plant materials were highly effective against the 

different stages of many stored grain insects (Keita 

et al., 2000, 2001; Ketoh  et al.,2005; Zayed , 2005; 
2012; Rajapakse, 2006; Hosny et al., 2007; Epidi 

et al., 2008 ; Zayed and Manal, 2012). 

No doubt that plant materials are of low specific 

activity of protective property of physical nature 

rather than chemical one. The plant products that are 

traditionally used and produced by the farmers in 

developing countries appear to be quite safe and 

promising (jilani et al., 1988). 

It is an old practice of traditional farmers in the 

tropics to mix a local plants which have insecticidal 

properties with the produced grains. It is considered 

an attractive alternative to the more expensive 

synthetic pesticides. Various plant byproducts have 

been tried recently with a good degree of success as 

protectants against a number of stored grain insect 

pests (Udo, 2011; Ziga et al., 2012; Thorayia et al., 

2012). It was found that spearmint oil and powder 

had great effect as protectants to stored grains against 

number of stored grain insects (Aly and Saher, 

2011). One of the important aims of the present study 

is to minimize the usage of chemical control for 

control of stored grain insects. 

Therefore, the current study was carried out for 

testing the efficiency of some plant powders, red 

pepper, fennel, cumin and garlic against C. 

maculatus and S. oryzae as grains protectants, also, 

studying the effect of those materials on biology of 

the tested insects, and estimating the reduction 

percentage in grains weight loss. 

 

Materials and Methods 
 

1- Insects used:- 

In the present study, the tested cowpea beetle 

(Callosobruchus maculatus (f.)) and rice weevil 

(Sitophilus oryzae (L.) were reared in the Department 

of Stored Products Pests, Plant Protection Research 

Institute, Sakha Agriculture Research Station. The 

cultures were maintained under 28+2oC and 65-70% 

R.H. in glass jars each containing 200 – 300 unsexed 

adults and 400 gm. of cowpea seeds or wheat grains. 
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The jars were covered on the top with muslin, kept in 

position with rubber bands. The seeds used for both 

insect culture and experiments were previously 

sterilized, to kill any of insect stages, by heating at 

70 oC for one hour. The parent adults for the two 

insect species were sieved out and discarded. Newly 

adult insects (0-1 day old) for C. maculatus and (1-2 

week old) for S. oryzae, were used for experiments. 

 

2- Plant powders: 

Plant powders used in the present study were 

purchased from the local market namely fennel 
(Poeniculum vulgare); garlic (Allium sativum, red 

pepper (Capsicum annuum) and cumin (Cuminum 

cyminum) at the concentrations (0.50, 1.50, 3.0 and 

5.0 % w/w). The plant powders. 

 

3- Treatments: 

Effect on progeny before and after insect 

infestation: 

The tested Plant powders were applied in two 

ways of admixing with seeds. 

1- Preventive way: powders were admixed with 

seeds before insect infestation (B) 

2- Curative way: powders were admixed with seeds 

after insect infestation (A). 

The effect of plant powders to adult stage of cowpea 

beetles and rice weevils was measured according to 

(Ibrahim, 2007). The tested plant powders at the 

concentrations of 0.50, 1.50, 3.0 and 5.0 % w/w were 

manually mixed with 20 gm cowpea seeds or wheat 

grains for each treatment in glass jar (250 ml) and 

infested with 20 newly emerged adults (10 females 

and 10 males) of C. maculatus (0-1 day old) or 20 

newly emerged adults (1-2 weeks-old) of S. oryzae. 
Three replicates were done for each treatment and 

control. For C. maculatus; the mean number of laid 

and hatched eggs were counted and % hatching and 

% reduction were calculated by the following 

equations: 

Percent of hatching = mean no. of hatched eggs/ 

mean no. of laid eggs x100 
 

reduction  %  

100

controlin    adults  emerged  of  no.Mean   

entin  treatmadult    emerged  of   no.mean  -  controlin    adults  emerged  of  no.mean  
 x

 
 

4. Residual activity before and after insect 

infestation:  

 To study the residual activity of plant powders, 

cowpea seeds and wheat grains were previously 

sterilized by heating at 50 C for 6 hours to kill off 

any prior insect infestation. The seeds and grains 

were treated with the above mentioned 

concentrations of plant powders and held for 1,2 and 

4 months post treatment under laboratory conditions. 

Treated seeds and grains were infested with 20 newly 

emerged adults (10 males and 10 females) (0-1 day-

old) of C. maculatus or 20 newly adults (1-2 weeks-

old) of S. oryzae/20 gm seeds or grains for three 

different periods (1, 2 and 4 months). Three 

replicates were carried out for each treatment and 

control  

The mean number of laid eggs on cowpea seeds, and 

mean number of hatching eggs were counted at the 

different periods for C. maculatus. Percentage of 

emergence and the reduction in f1- progeny were 

estimated to both C. maculatus and S. oryzae. 

 

5. Weight Loss: 

The loss of cowpea seeds weight due to 

infestation with C. maculatus and wheat grains due 
to infestation with S. oryzae were determined three 

months after treatment by sieving the dusts and 

insects from the seeds of the cowpea and wheat 

grains. The weight loss percentage was calculated as 

dry weight loss according to the following equation 

(Harris and Lindbland, 1978). 

% loss of grains = 

100

seeds of dry  weight Initial

months 3after   weight seedsDry   - seeds of dry  weight Initial
x

 

6- Germination tests: 

The germination tests were accomplished on 

cowpea seeds and wheat grains of each treatment 

according to Qi and Burkholder (1981) with slight 

modification. Sixty seeds of cowpea seeds or wheat 

grains of each treatment were divided into three 

replicates, placed in Petri-dishes containing cotton 

layers (instead of filter paper) soaked with tap water 

and covered with tissue paper. Germination 

percentages were recorded four days after treatment 

for cowpea seeds and wheat grains after four months 

of storage. 

Data analysis: 

Data analysis was statistically carried out according 

to Duncan's multiple range test (Duncan, 1955). 

 

Results and Discussion 

 

1- Plant powders 

1.1- Effect of plant powders on C. maculatus 

(protective effect (B)). 

The protective effect of four plant powders for 

cowpea seeds against C. maculatus was shown in 
(Table 1). 

 

Eggs laying: 

The results showed that fennel was the most 

effective plant powder at all different concentrations. 

The fecundity of adults was highly inhibited by the 

highest concentration of all plant powders used. The 

number of eggs laid by 10 females was 72.0, 26.0, 

68.0 and 47 eggs for red pepper, fennel, cumin and 

garlic at the high concentration, respectively 

compared with control of 346 eggs. 
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Hatchability: 

In general, hatching decreased as concentration 

was increased. The percentages of hatched eggs at 

the highest concentration (5.0% w/w) for red pepper, 

fennel, cumin and garlic were 16.7, 15.4, 26.5 and 

21.3%, respectively, compared to 91.3% for control. 

 

Adult emergence: 

Adult emergence percentage was highly 

influenced by powder treatments as their 

concentrations increased. The highest value was 

36.5% at 0.5% w/w of cumin and the lowest value 

was 8.5% at 5.0% w/w of garlic compared to 85.5% 

in control. 

 

Table 1. Effect of plant powders on C. maculatus when mixed with cowpea seeds before and after insect 

infestation. 

Tested 

materials 

Conc. % 

(w/w) 

Mean no. of 

eggs laid /10 

females 

%Hatchability 

Mean no. of 

Emerged 

adult 

Emergence% Reduction% 
Weight loss of 

seeds % 

B A B A B A B A B A B A 

Red 

papper 

0.5 180b 360gh 38.9bc 65.6e 60.0b 128c 33.3d 35.5c 79.6 59.4 14.0d 22.0c 

1.5 148e 352i 31.8f 61.0f 42e 103f 28.4g 29.3g 85.8 67.3 9.0g 16.0e 

3.0 112h 370def 26.8i 56.8h 27h 86i 24.1i 23.2i 90.9 72.7 6.0i 9.0g 

5.0 72i 372cde 16.7m 50.0j 9l 62n 12.5n 16.6n 96.9 80.3 2.1lm 3.6ij 

Fennel 0.5 147e 374bcd 38.1c 66.0e 52c 115e 35.4c 30.7f 82.4 63.5 11.7e 19.0d 

1.5 132f 380ab 31.8f 62.6f 40e 98g 30.3f 25.8h 86.5 68.9 7.7h 12.0f 

3.0 109h 365fg 19.3l 59.2g 20i 76k 18.3k 20.8k 93.2 75.8 4.6j 8.9a 

5.0 26k 358hi 15.4N 55.9h 3m 66m 11.5o 18.4m 98.9 79.0 1.7m 2.9j 

Cumin 0.5 170c 377bc 39.4b 72.1c 62b 141b 36.5b 37.4b 79.1 55.2 16.0bc 27.0b 

1.5 156d 366ef 32.7e 69.9d 48d 120d 30.8e 32.8d 83.8 61.9 11.0e 18.6d 

3.0 135f 357hi 28.9g 68.7d 30g 92h 22.2j 25.8h 89.9 70.8 7.9h 12.0f 

5.0 68i 374bcd 26.5i 59.1g 12k 72l 17.6l 19.3L 95.9 77.1 3.3jk 6.2.h 

Garlic 0.5 156d 369def 36.5d 77.5b 52e 119d 33.3d 32.2e 82.4 62.2 17.0b 26.0b 

1.5 137f 385a 27.7h 68.1d 36f 101f 26.3h 26.2h 86.8 67.9 12.6ef 17.6de 

3.0 122g 355hi 22.9j 61.9f 16j 81j 13.1m 22,8j 94.6 74.3 7.4h 10.0g 

5.0 47j 374bcd 21.3k 52.7i 4m 70l 8.5p 18.7m 98.6 77.8 2.7kl 4.1hi 

Control - 346o 372c 91.3a 91.9a 296a 315a 85.5a 84.7a - - 36.2a 36.2a 

B = before insect infestation, A = after insect infestation 

 

Adult reduction: 

The reduction percentages in progeny were 

highly influenced by the four plant powders at the 

high concentration 5.0%, being 96.9, 98.9, 95.9 % 

and 98.6 for red pepper, fennel, cumin, and garlic 

respectively. 

 

Effect on weight loss 

The results indicated that the loss of cowpea seeds 

weight showed significant differences between the 

control and the other plant powders treatment or 

between concentrations. 

 

1.2- Effect of plant powders on C. maculatus 

(Curative effect (A)). 

The curative effect of four plant powders for cowpea 

seeds against C. maculatus using different 

concentrations was shown in (Table 1). 

 Egg Laying: 

It is clear that the number of eggs laid by 10 

females was influenced by the concentrations of 
plant powders. It ranged from 352 to 385 in 

comparison with control 372. 

Hatchability: 

Eggs hatching% was significantly different by 

plant powders treatments. It decreased as plant 

powders concentration increased. At 5.0% w/w, 

hatching persentages were 50.0, 55.9, 59.1 and 

52.7% for red pepper, fennel, cumin and garlic, 

respectively, compared to 91.9% in control. 

Adult emergence: 

The adult percentages of adult emergence were 

influenced significantly by different plant powders 

treatments; percentages of emergence decreased as 

plant powders concentration was increased. At 

concentration 5.0% w/w, those were 16.6, 18.4, 19.3 

and 18.7% for red pepper, fennel, cumin and garlic, 

respectively, compared to 84.7% in the control. 

Adult progeny reduction: 

The reduction percentages in progeny increased 

with increasing concentration. At the concentration 

of 5.0% w/w, the reduction percentages for red 

pepper, fennel, cumin and garlic they were 80.3%, 

79.0, 77.1% and 77.8%, respectively. 

Effect on seeds weight loss 

All plant powders at all concentrations 

significantly reduced the weight loss of cowpea seeds 
due to infestation with C. maculatus. At the 

concentration of 5.0% w/w, those were 3.6, 2.9, 6.2 

and 4.1%for red pepper, fennel, cumin and garlic, 

respectively, compared to 36.2 with untreated 

treatments. 
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1.3 Effect of plant powders on S. oryzae 

(protective effect (B)). 

The protective effect of four plant powders for 

wheat grains against the attack of S.oryzae was 

shown in (Table 2). 

 

Adults emergence: 

Adults emergence% was reduced with the all 

tested plant powders; it was decreased with 

increasing the concentration.  

Adult progeny reduction: 

The percentage of reduction in progeny was 

increased with increasing concentration. The high 

reduction was observed at the concentration of 5.0% 

w/w. For red pepper, fennel, cumin and garlic 

reduction percentage were 97.9, 98.3, 96.6 and 

98.6%, respectively. The fennel and garlic plant 

powders were more effective than the other two plant 

powders. 

 

 

Table 2. Effect of plant powders on S.oryzae when mixed with wheat grains before and after insect infestation 

Tested 

material 

Conc.% 

(w/w) 

Mean no. of emerged 

adults 

%reduction %loss of grains after 3 

month 

B A B A B A 

Red papper 0.5 220.0c 279.0c 55.7 46.1 9.6b 12.0b 

1.5 180.0d 210.0e 63.8 59.5 6.0d 7.3d 

3.0 62.0h 86.0ij 87.5 83.4 4.0e 5.0f 

5.0 10.0jk 23.0n 97.9 95.6 1.3h 2.1h 

Fennel 0.5 170.0e 241.0d 65.8 53.5 8.5c 9.3c 

1.5 136.0f 151.0h 72.6 70.8 5.6d 7.1d 

3.0 50.0i 73.0k 89.9 85.9 4.7e 6.0e 

5.0 8.0kl 36.0l 98.3 93.1 0.6i 1.7hi 

Cumin 0.5 240.0b 296.0b 51.7 42.9 10.0b 9.6c 

1.5 142.0f 182.0f 71.4 64.9 5.0de 4.6fg 

3.0 66.0h 91.0f 86.7 82.4 3.9ef 2.2h 

5.0 13.0j 32.0lm 96.6 93.8 2.5g 1.3i 

Garlic 0.5 181.0d 281.0c 63.6 45.8 8.7bc 9.2c 

1.5 120.0g 207.0e 75.9 60.0 5.9d 6.1e 

3.0 47.0i 160.0g 90.0 69.10 3.6f 4.0g 

5.0 7.0kl 37.0l 98.6 92.9 1.2n 1.8hi 

Control - 497.0a 518a - - 56.0a 56.0a 

B = before insect infestation, A = after insect infestation 

 

Effect on grains weight loss 

All plant powders at all concentrations 

significantly reduced the weight loss of wheat grains 

with 5.0% w/w, where weight loss was 1.3, 0.6, 2.5 

and 1.2% for red pepper, fennel, cumin and garlic 

respectively, compared to 56.0 in control.  

1.4- Effect of plant powders on S.oryzae (Curative 

effect (A)). 

This method was used for testing plant powders 

to curate wheat grains after S.oryzae infestation and 

the reduction in progeny for each plant powders was 

regular with powder’s concentration as shown in 

(Table 2).  

 

Adults emergence: 

Adult emergence was reduced with the all 

tested plant powders; it was decreased with 

increasing the concentration. All plant powders 

significantly reduced the S. oryzae adult emergence.  

 
Adult progeny reduction  

The percent reduction in progeny of S. oryzae 

increased with the increasing of concentration. All 

plant powders reduced progeny number at the highest 

concentration of 5.0% w/w; the values of % 

reduction were 95.6, 93.1, 93.8 and 92.9% for red 

pepper, fennel, cumin and garlic, respectively.  

 

Effect on grain’s weight loss 

The weight loss of wheat grains was highly 

influenced by tested plant powder compared to 

control. At concentration of 5.0% w/w, the values 

were 2.1, 1.7, 1.3and 1.8%, respectively, for red 

pepper, fennel, cumin and garlic compared to 56.0% 

in the control. 

The protective and curative techniques for plant 

powders were compared in case of C. maculatus and 

S.oryzae. The following points could be concluded: 

-The protective effect was more effective for the two 

insects and to minimize the grain damage than the 

curative effect. 

- C. maculatus was more sensitive to the plant 

powders than S. oryzae.  

-Fennel and garlic powders were more effective than 
the other plant powders.  

The obtained results agree with those reported 

by Gharib (2004) who mentioned that some 

medicinal plants (cumin, dill, anise and other plants) 

were used against S. oryzae on wheat grains, 
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increased adult mortality and reduced insect feeding 

compared to untreated control. Hosny et. al. (2007) 

mentioned that plant oils and plant dusts were used 

against  C. maculatus, and T.granarium on cowpea 

and wheat seeds, respectively., those increased adult 

mortality and reduced progeny, the loss of seed 

weight was lesser compared to control. Shobnam 

and Nour addin, (2010) found that black pepper and 

red pepper powders against R.dominica and 

S.granarius produced complete mortality at 5.0% 

w/w concentration and complete reduction in 

progeny. Udo et al, (2011) reported that root, bark 
and leaf of Pracaena arborea against Sitophilus 

zeamais and C. maculatus increased adult mortality 

and reduced progeny, the loss of grains weight was 

lesser compared with control. Zayed, (2012) 

reported that plant powders (mustard, turmeric, anise 

and black pepper) used against S.oryzae, Rhizopertha 

dominica and Tribolium castaneum increased adult 

mortality and reduced progeny, the loss of grains 

weight was lower than that of untreated control.  

2. The Residual activity of plant powders 

2.1 Residual activity of plant powders against C. 

maculatus: 

 The residual effect of four plant powders against C. 

maculatus was evaluated as shown in (Table 3). 

 

Egg laying  

Plant powders at the all concentration 

significantly reduced the egg laying at the different 

exposure periods. The mean numbers of eggs laying 

at the concentration of 5.0% were (102.0 , 159.0 and 

181.0), (77.0, 90.0 and 123.0), (112.0, 171.0 and 

182.0) and (79.0, 137.0 and 151.0) for red pepper, 

fennel, cumin and garlic respectively, compared to 

the control (356.0, 341.0 and 353.0) after 1, 2 and 4 
months post-treatment respectively.  

 

Hatchability  

The percentages of hatchability had significant 

differences between the plant powders and control. 

At the high concentration 5.0w/w%, they were (33.3 

, 32.1 and 41.9), (23.7, 32.2 and 37.4), (34.8, 37.5 

and 56.0) and (36.7, 28.5 and 47.9)  for red pepper, 

fennel, cumin and garlic, respectively. compared to 

the control (77.5, 84.8 and 79.0) after 1, 2 and 4 

months post-treatment, respectively.  

 

Table 3. Residual effect of plant powders on C.maculatus  

Tested 

materials 
Conc. 

Mean no. of eggs laid 

/10 females after 
Hatchability after %Emergency after 

%reduction after 

months 

1  

month 

2 

months 

4 

months 

1  

month 

2 

months 

4 

months 

1  

month 

2 

months 

4  

months 

1 

month 

2 

months 

4 

months 

Red 

papper 

0.5 269c 281b 269b 73.2b 74.4b 74.3d 41.6c 50.2c 54.1c 55.1 46.2 32.2 

1.5 214h 266c 271e 50.0f 66.2d 69.4e 33.6d 34.2e 36.4gh 71.1 65.3 55.1 

3.0 167k 207h 237i 47.1h 33.2m 47.7k 19.2h 29.5f 41.8efg 87.1 76.3 58.1 

5.0 102n 159k 181k 33.3l 32.1n 41.9l 18.6h 23.3h 39.8efg 92.4 85.9 69.5 

Fennel 0.5 242e 263d 277d 56.2e 57.8g 65.3f 32.6d 39.9d 43.7de 61.0 59.9 48.7 

1.5 181j 206h 236i 49.7g 52.4h 55.9i 28.7e 30.1f 38.9efgh 79.1 76.3 61.0 

3.0 136l 149l 198j 34.6k 45,6j 51.5j 20.6gh 27.5g 38.8efgh 88.8 84.4 67.4 

5.0 77o 90n 123m 23,7m 32.2n 37.4m 15,6i 35.6e 42.3def 95.2 87.8 77.9 

Cumin 0.5 272b 281b 289c 63.6e 64.8e 80.3a 44.5b 52.0b 59.2b 51.4 44.3 27.5 

1.5 237f 266c 263f 57.4d 60,5f 79.5b 25.7f 30.0f 36.9fgini 77.5 69.1 58.9 

3.0 197i 229g 246h 35.0k 39.7k 59.5h 19.3h 20.5i 31.7i 84.7 82.1 66.9 

5.0 112m 171j 182k 34.8k 37.5l 56.0i 19.6n 17.0j 40.7efg 91.2 88.9 68.6 

Garlic 0.5 251d 261e 291c 56.6e 68.6c 77.7e 42.6bc 41.4d 47.1d 57.0 47.3 41.9 

1.5 219g 236f 256g 42,5i 58.1g 69.5e 21.9j 25.8g 39.8efg 80.7 76.7 56.8 

3.0 167k 199i 198j 37.1j 51.3j 61.1g 19.2h 21.1i 41.4efg 87.1 83.9 65.3 

5.0 79o 137k 151l 36.7j 28.5i 47.9k 21.5g 26.3g 41.4efg 93.2 86.3 73.7 

Control  - 356a 341a 353a 77.5a 84.8a 79.0b 69.9o 76.8a 66.9a - - - 

 

Adults emergence  

The percentages of adults emergence were 

strongly influenced by the powder treatments. At the 

high concentration 5.0% w/w, those were (18.6 , 23.3 

and 39.8), (15.6, 35.6 and 42.3), (19.6, 17.0 and 

40.7) and (21.5, 26.3 and 41.4) for red pepper, 

fennel, cumin and garlic respectively. compared to 

control (69.9, 76.8 and 66.9) after 1, 2 and 4 months 

post-treatment respectively.  

 

Adult reduction  

The reduction percentages of adult’s emergence 

ranged between (51.4 and 95.2), (44.3and 88.9) and 

(27.5and 77.9) with the all tested rates of plant 

powders at 1, 2 and 4 months post-treatment 

respectively.  
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2.2 Residual activity of plant powders against S. 

oryzae:  

The residual effect of four plant powders against S. 

oryzae was evaluated using different concentration 
(Table 4). 

 

Adults emergence  

The mean numbers of emerged adults showed 

significant differences between plant powders and 

control.  At the high concentration 5.0%w/w %, 

those were (19.0 , 82.0 and 181.0), (13.0, 70.0 and 

123.0), (12.0, 47.0 and 133.0) and (16.0, 67.0 and 

137.0 adults) for red pepper, fennel, cumin and garlic 

treatments, respectively compared to control values 

510.0, 518.0 and 546.0, respectively, after 1, 2 and 4 

months post-treatment, respectively.  

 

Adult progeny reduction  

The reduction percentages of emerged adults 

ranged between (59.4 and 97.6%), (39.4 and 90.9%) 

and (28.6 and 77.5%) with all tested rates of plant 

powders at 1, 2 and 4 months post-treatment, 

respectively.  

 

Table 4. Residual effect of plant powders on S.oryzae adult counts 

Tested 

materials 

Conc. 

w/w% 

Mean no. of emerged adults  after %reduction of progeny  after 

1 month 2 months 4 months 1 month 2 

months 

4 months 

Red papper 

0.5 189.0c 314.0b 378.0c 62.9 39.4 30.8 

1.5 171.0d 205.0f 270.0f 66.5 60.4 50.5 

3.0 136.0g 192.0g 210.0i 73.3 61.4 61.5 

5.0 19.0j 82.0m 181.0k 96.3 84.2 66.8 

Fennel 

0.5 210.0b 310.0bc 369.0d 58.8 40.2 32.4 

1.5 165.0e 192.0g 261.0g 67.6 62.0 52.2 

3.0 126.0h 132.0k 236.0h 75.3 74.5 56.8 

5.0 13.0k 70.0n 123.0o 97.5 86.5 77.5 

Cumin 

0.5 172.0d 275.0e 346.0e 66.3 46.9 36.6 

1.5 151.0f 166.0i 270.0f 70.4 67.9 50.5 

3.0 118.0i 126.0l 191.0g 76.9 75.7 65.0 

5.0 12.0k 47.0p 133.0mn 97.6 90.9 75.6 

Gralic 

0.5 207.0b 301.0d 390.0b 59.4 41.9 28.6 

1.5 161.0e 188.0gh 268.0f 68.4 63.7 50.9 

3.0 121hi 139.0j 171.0l 76.3 73.2 68.6 

5.0 16.0j 67.0no 137.0m 96.9 87.1 74.9 

Control - 510a 518a 546a - - - 

 

The present results agree with those reported by 

many researches, Crus and Cardona, (1981) used 

plant insecticides against C. maculatus in stored 

seeds of cowpea. The treatments protected the 

cowpea seeds and decreased their weight loss. 

Raghvani and Kapadia, (2003) used (coconut, 

groundnut, mustard, caster, and sun flower) oils 

against C. maculatus for 6 months at the 

concentration 10ml/kg 

Mahgoub et al., (1998) recorded significant 

reduction in average of the number of progeny 

emergence and complete protection for wheat grains 

and mung bean seeds against the rice weevil 

Sitophilus oryzae (L.) and the cowpea beetle, 

Callosobruchus maculatus (F) when Petroselinum 

sativum oil was used. Taheya et al. (1995) 

mentioned that Nigella Sativa seeds affected the 

reproductive capacity of S. oryzae and gained a good 

protection for wheat grains against S. oryzae.  
The oils (ground dust, parsley, sunflower and 

nutmeg) were tested against C. maculatus by Zayed 

and Manal, 2012; they found that the reduction in 

progeny and weight loss of wheat grains were 

increasing with the increase of concentration. The 

effect of plant oils for protecting seeds of cowpea 

was nearly equal to that of the insecticides 

(malathion and agrothion) when used through storage 

period.  

 

Germination test  

The effect of treating cowpea seeds and wheat 

grains with plant powders on the germination 

percentages was recorded four days after treatment 

for cowpea seeds and after four months of storage for 

wheat grains (Table 5). 

The results showed significant differences for seed 

germination between plant powders treatments and 

control. Germination was decreased with increasing 

the concentration and treatment period. 

The germination percentages at the high 

concentration of 5.0% w/w for cowpea seeds and 

wheat grains after three months of treatment with red 

pepper, fennel, cumin and garlic were (82.0, 92.0, 
64.0, and 91), (86.0, 96.0, 65 and 89.0), respectively. 

compared with (98.3 and 96.7) in the control.  

The obtained results agree with those of Qi and 

Burkholder, (1981) who found that the cowpea 

seeds germination was reduced from 100% in control 
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to 30, 27.5, 32.5 and 33.5 % in cotton seed, soy bean, 

maize and peanut oil treatments, respectively. at 

concentration 1% after 2 months. Zayed, (2012) 

found that the wheat grains germination was reduced 

from 96.0% in the control to (57.0, 76.0, 74.0 and 

92.0%) in mustard, turmeric, black pepper and anise 

powder treatments, respectively at concentration of 

4% w/w after 3 months post- treatment. 

 

Table 5. Effect of treating wheat grains and cowpea seeds with plant    powders on the germination after four 

months post-treatment . 

Tested 

materials 

Conc. 

w/w% 
Germination % of wheat grains Germination % of cowpea seeds 

Red papper 0.5 96.0a 97.6a 

1.5 92.0c 92.0b 

3.0 88.0c 76.0d 

5.0 86.0c 82.0c 

Fennel 0.5 93.0ab 97.0a 

1.5 94.0ab 95.0a 

3.0 97.0a 96.0a 

5.0 96.0a 92.0b 

Cumin 0.5 90.0bc 86.0c 

1.5 74.0d 90.0b 

3.0 61.0ef 67.0e 

5.0 65.0e 64.0ef 

Gralic 0.5 50.0g 72.0d 

1.5 66.0e 62.0f 

3.0 74.0d 86.0c 

5.0 89.0c 91.0b 

Control - 96.7a 98.3a 

 

Conclusion 
 

The results obtained in this study indicate good 

potential of using the various spices as grain 

protectants in storage pest management system. 

The spices have broad spectrum in pest control, 

readily available, safe apply and can be afforded by 

resource poor farmers. Botanical pesticides thus 

represent an important potential for integrated pest 

management in developing countries as they are 

based on local materials (Bekele et. al, 1997). 

Moreover plant powders have many advantages 

where they are relatively safe on mammals, 

environment and have no effect on resistance 

development and could be removed easily by sieving 

and washing with water compared to the synthetic 

insecticides. 
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 تأثير بعض المساحيق النباتية ومتبقياتها عمي مكافحة إثنين من حشرات الحبوب المخزونة أولية االصابة
 

 ناهد السيد حسن2جمال محمد محمود زايد 1
 

 مصر– الجيزة – الدقي – مركز البحوث الزراعية – معهد بحوث وقاية النباتات - 1
 جامعة كفر الشيخ– كمية الزراعة بكفر الشيخ – قسم كيمياء وسمية المبيدات - 2

 
لدراسة تأثيرها في حماية  (وزن/ وزن% 5 و3-1.5-0.5بتركيزات )تم إستخدام أربع مساحيق نباتية هي الفمفل األحمر والشمر والكمون والثوم 

وقد تمت المعاممة بالخمط مع البيئة الغذائية  من . سوسة األرز أثناء التخزيناالصابة ب الموبيا وحبوب القمح من االصابة بخنفساءبذور الموبيا من 
ولقد انخفض متوسط عدد البيض ونسبة . وأظهرت النتائج أن التركيزات العالية من المساحيق النباتية هى االكثر تاثيرا. اجل الوقاية او العالج

. الفقس فى كال من تاثير الوقاية او العالج لخنفساء الموبيا وانخفضت الذرية الناتجة في الجيل األول لمحشرتين فى كال من تاثير الوقاية او العالج
وكان تاثير الوقاية اكثر تاثيرا من العالج بالنسبة . نتيجة المعاممة بالمساحيق النباتيةمقارنة قل الفقد فى وزن بذور الموبيا وحبوب القمح عن الأيضاو

عتبر نباتات الشمر والثوم األعمي تأثيرا عن النباتين اآلخرين عمي تو. لمحشرتين  ولكن خنفساء الموبيا كانت أكثر حساسية من سوسة األرز
وتناقصت النسبة المئوية .  من المعاممة أشهر4و2و1ايضا ظهرت نفس النتائج عند دراسة التاثير المتبقى لممساحيق النباتية بعد . الحشرتين

ويتضح من هذه الدراسة إمكانية إستخدام هذه المساحيق خاصة عند التركيزات . لإلنبات بمعنوية فى حالة الكمون والثوم بالمقارنة مع الكنترول
. المرتفعة منها في حماية بذور الموبيا ضد خنفساء الموبيا وحبوب القمح ضد سوسة األرز

 


