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ABSTRACT 

         The present study aimed to evaluate the toxic effects of four natural plant oils 

a.i.e. Thyme oil (Thymus vulgaris), Lemon grass oil (Cymbopogn citratus), Pulicaria 

oil (Pulicaria  adenensis)    and Chamomile flower oil (Matricaria chamomilla) 

against the adults of Sitophilus oryzae(L.) and Sitophilus granarius at the laboratory 

conditions. Mortality and reduction in if F1 -progeny were assessed. Results showed 

high mortality values at various used concentration after 3 and 7 days from initial 

treatment. The S. oryzae showed moderately sensitive than S. granarius. Also , the 

inhibition in F1-progeny at all oils had lower than the mortality. Toxicity of Malathion 

against S.oryzae and S. granarius were fast acting. For both insects, control mortality 

was extremely high and achieved 100% after 2 days only and 3 days for S. oryzae and 

S. granrius, respect respectively. The results suggested that these essential  oils can be 

used as appropriate alternative strategy  for control the   S.oryzae and S. granarius. 
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ملخصال  

 تتتا ة وي تتتت  أجريتتتذ  تتترا ة لتةيتتتا  أثيتتتيس ة أتتت اير ة  تتتبا  تتتهي  ة  يتتتتر ة يهبحيتتتا   تتت   يتتتذ ة   أتتتر   يتتتذ   ي      

ر ت تتتها م تتت تم ي هيتتتل متوتتت  زتتتي   تتتل حتتتس حثتتتلي %1 يتتتذ ة هتتتبزتت    يتتتذ   ي تتتا ة ر تتترةا مثبتتتتتا ز هيتتتل ة   ايتتتت  

ا يتتتر ة يهبحيتتة   تترةر    تتل أ اتت ذ ة يأتتب   أ  يتت  ة  ة  تتتر  يتتر د مثتتلةت ة تي تتبا  تت  حيتتلة  ة هيتت  ة      تترا 

 أيبا من ة  يبموا. 7   3 ل أ طذ ت ب متر مرح يا  يل ميأوف ة أريي ةر زيل 

تيتتتتا أيضتتتبظ أت تتتترر ة يأتتتتب   أ  ت تتتتب ة  تتتتتر  تتتتل  تح يتتتتذ ز يتتتب ح ة أرييتتتت ةر   متتتتن ة أيتتتترا  يبتتتتتذ   تتتترح ي     

  يتتت   ة   ي تتتب  تتتلة يذ ة هتتتبزتت  ة تتترر أاهتتتذ أ    تتترح يتيتتتا ة ت  أيثتتتر   بيتتتيا  و يتتتتر متتتن   تتترح يتيتتتا ة  يتتت 

 أيثر   بييا من يتيا ة ت . 

ة  يتتتتر  يتتتر د أ اتتت ذ ة يأتتتب   أ  مثتتتلةت ة تي تتتبا  تتت  حيتتتلة  ة هيتتت  ة    يتتتب  أ تتت  متتتن ت تتتب ة  تتتتر متتت  يتتت      

  ير د ميأوف ة أريي ةر.

  يتتتع أ طتتت  م تتت تم  تبتتتتذ ة يأتتتب    ب يتتتا جتتتلةظ  %1  أمتتتب  تتت   ب تتتا ة  يبموتتتا زب  هيتتتل ة  توتتت  زتتتي   تتتت ة   ايتتتت    

 م  ة أريي ةر ة يب يا.  %100زيل ا اا أيبا  ير د أ ط  ت ها خ   زي ها  %100ت ها متر 

 .ي يا ةلاحصب  -ة  يتر ة يبييا -ميب   ة  هتب:  الكلمات الدالة
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INTRODUCTION  

    Moreno et.al., (2000),stated that the cereal grains are often infested by various 

stored product insects, which  cause sever economic losses. For example food product 

commodities can be affected by insect pests during the storage period and visible 

contamination due to insect individuals or their remains may be present in the final 

product ( Riudavets et al.,2014). The major source of food for humans and most 

domesticated animals. In many developing countries, overall post-harvest losses of 

cereals and legumes by pests such as insects during storage and microbial spoilage or 

contamination may make these totally inedible (Neethirajan et al., 2007). 

The cereal grains are after infested by various stored product insects, which cause 

severe economic losses. For example, food product commodities can be affected by 

insect pests during the storage period, and visible contamination due to insect 

individuals or their remains may be present in the final product (Gur et al., 2014). 

The plant products are often biodegradable to non-toxic products, are potentially 

suitable for use in integrated pest management and less detrimental environment 

(Udo, 2005).Also botanicals used as insecticides presently constitute 1% of the world 

insecticide market (Ayvaz et al., 2010). 

Since the plant oils contain several bioactive chemical compounds which are toxic to 

stored product insects, are rich in phenols, flavonoids and terpenoids (Tsao et al., 

1995; Lee et al., 2003). 

The objective of this research was to evaluate efficacy of Thyme, Lemon grass, 

Chamomile, Oatare-Nature oils against tow stored-product insect species, S. oryzae 

and S. granrius.  

     The adults of rice weevil, Sitophilus oryzae (L.), and granary weevil   Sitophilus 

granaries (Coleoptera: Curculionidae) in this study, were reared free of insecticidal 

contamination at the laboratory conditions of Stored Product Pests Research 

Department, Plant Protection Research Institute. The culture was maintained under 

the same conditions, insects were emplaced in glass jars (1000 gm.) containing 500 g. 

of sterilized wheat grain and 400-500 of S. oryzae or S. granarius insects.  Jars was 

covered with muslin cloth. Adult insects were left for two weeks for egg laying inside 

the jar and kept in the rearing laboratory then were removed. The newly emerged 

adults (l-2weeks-old) were used for experiments 

2. Bioassay methods: 

2.1 Mixing with diet method: 

     This technique of grains treatment was the contact toxicity by mixing with medium 

according to the El-Lakwahet al. (1992), to determine the insecticidal effect of the tested plant 

oils and Malathion powder against S. oryazae and S. granarius. These oils were applied at the 

rates of 0. 5, 1.0 and 1. 5mg.\kg , for thyme ,lemon grass , pulcaria and chamomil flower oil, 

respectively as well as the untreated control. Malathion a synthetic insecticide, had the rates 
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were: 0.25, 0.5, 0.75 and 1gm/kg W/W for comparison. For the plant oils, each concentration 

was dissolved in 1 ml acetone and the control treatment was carried using acetone only. Each 

concentration and untreated control was candied using acetone only. Each concentration and 

untreated control was in three replicates. Each concentration was mixed well with 20gm wheat 

grains in glass jar 250 ml and then was shaken thoroughly manually to ensure uniform coverage 

by the different treatment. For the plant oils, the  treatments  were  left  for  suitable  time  until  

solvent  evaporated. Before using them in experimentation. Twenty five of newly emerged 

adults of S. oryzae S. granarius (1-2 week –old) were added to treated grains jar respectively. 

The jars were covered with muslin cloth and kept under laboratory conditions. Mortality counts 

were recorded after 1,2,3, 4, 7 and 14 days S. oryzae and S. granarius. All the results were 

corrected with Abbott's (1925) as the following equation:  

 

The corrected percentages of mortalities were statistically computed according to the 

method of Finney  

(1971). Computed percentage of mortality was plotted versus the corresponding 

concentrations using Ldp line software program obtain the toxicity regression lines. 

RESULTS AND DISCUSSION 

      Results in Table (1) concerning the effect of Thyme oils at 0. 5, 1.00 and 1. 5 mg/gm 

against S. oryzae, and S. granarius. It showed that, the mortality percentage increased with 

increasing the oil concentration and exposure time. After one day the mortality between (21.33 

– 34.67 and 20.0 – 32.0%) at 0. 5 and 1. 5 mg/g for S. oryzae and S. granrius respectively. But 

the seven days complete mortality both all insects for all concentrations. On the other   hand, 

the reduction in F1-progrny was lower than mortality in all concentrations. 

     The effects of Lemon grass oil on mortality and reduction in F1-progeny of tested insect are 

summarized in Table 2. The data clearly reveal that Lemon grass oil was more toxic to adults of 

S. oryzae than S. granrius. The toxic effects of Lemon grass oil on the two species was 

concentration – and time dependent over the test period of two weeks. The highest recorded 

mortalities were found to be 100% and 80% after seven days exposure period at the lower 

concentration for S. oryzae and highest concentration to S. granrius.  
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Also, results in table 2 showed a pronounced adverse effect of Lemon oil on F1-progency. 

Inhibition of F1-progeny was lower than mortality values at the two higher Lemon grass 

concentrations. Reduction in F1-progeny ranged from 40-58% and 39-58% at different 

concentrations of Lemon grass oil for S. oryzae and S. granrius, respectively.  

     The efficacy of pulicaria oil against S. oryzae and S. granarius are presented in Table 3. 

Showed that S. oryzae was more sensitive to pulicaria oil than the S. granrius. The toxic effects 

of pulicaria oil on the S. oryzae and S. granarius was concentration – and time- dependent over 

the test period of two weeks. The highest recorded mortalities were found to be 100% and 

94.67% after two weeks exposure period at the highest tested concentration (1.5) of the oil for 

S. oryzae and S. granarius, respectively. 

      On the other hand, results in Table 3 showed a pronounced adverse effect of pulicaria oil on 

F1-progeng. Inhibition of F1-progeny was much lower than mortality values at the higher 

concentration for two species insect. Reduction in F1-progeny ranged from 42-60%&39-57% at 

different concentrations of pulicaria oil for S. oryzae and S. granaries, respectively.  

     Effect of chamomil flower oil on adult mortalities of S. oryzae and S. granarius are 

presented in Table 4. These results showed that mortality was time dependent since the 

mortality ranged from 46.67-66.67 & 73.33-81.33% after seven days to S. oryzae and S. 

granrius, while, the mortalities was 96-98.67 % & 93.33 – 98.67 % after 2 weeks for the same 

insects, respectively. These result showed that the S. granaries was more sensitive than the S. 

oryzae after seven days, but the sensitively both oil insects was equal after two weeks. 

     Data in Table 4 showed that the reduction in F1-progeny for S. oryzae and S. granarius 

ranged 59%, 58% at higher concentration for both S. oryzae and S. granarius, respectively. 

These results showed that lower than mortality.  

      These results agreed with Abd-El-Aziz (2002) found that the mortality of C. maculatus 

caused by extracts of S. aromaticum increased with the increase in concentration and exposure 

period with percentages of 100, 90, 70 and 44% for tested concentrations at 5 days from the 

initial treatment.  

     Reduction percent in emerged adults was 100% at all the tested concentrations of petroleum 

extract of swamp paper bark, while it ranged from 69% - 97.6%, 85.4% 100% and 51.5%  
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In the harmony with the current results, El-Naggar et al. (2012) mentioned that the reduction in 

F1-progeny increased by increasing the concentration of the plant extract, the lowest percent 

(45.3%) of adult emergence of Spodoptera littoralis larvae at 10% concentration of T. 

distichum extract, while the highest percentage (72.15%) was at 0.625% concentration. The oil 

of S. aromaticum prevented adult emergence of the S. oryzae weevil at all concentrations as 

revealed by Ileke et al. (2014). Similarly, significant reduction against S.zeamais, C.macultus 

and T. castaneum at all levels by ethanolic extract of E. aromatica essential oil was reported by 

Olotuah (2014) and Devi (2013) found that hexane extracts of clove (LD50 values of 0.517, 

μl/cm2) showed 92% mortality against S. oryzae and C. maculatus than ethanol one when 

mixed with wheat grains and cowpea seeds was reported by Arab et al., (2004). Higher larval 

mortality percent was obtained by Nigella sativa followed by T. distichum against S. granarius 

for all the concentrations of the three tested oil extracts as mentioned by Sabbour and Abdel-

Raheem(2015) ethanolic extract from P. pseudocaryophyllus leaves (Myrtaceae), did not have 

a significant effect on adult survival, F1-progeny, or damage caused by S.zeamais when added 

to the diet (Riberioet al., 2015). 

     Data presented in table (5) indicated that the Mortalities percentage (%, mean ± SD) of S. 

oryzae L. and S. granarius adults exposure to Malathion (mg/kg) effective compounds at 1, 2, 

3, 4, 7 and 14 days after treatment. For both species, the treatment effect (Malathion , untreated 

control) was significant. For both insects, control mortality was extremely high and achieved 

100% after 2 days only and 3 days for S. oryzae and S. granarius, respectively. However, after 

longer exposure times mortality of both species adults notably increased, reaching 84.00% and 

100%, at 1.00 mg/kg after 2 days exposure intervals for S. oryzae and S. granarius, 

respectively. Generally, in this bioassay, complete control (100%) was achieved already after 3 

days of exposure, regardless of the dose and the species. 

Also, the inhibition in F1-progeny increasing with increased the concentrations.  

    Table (6) indicated that the Thyme oil, exposure times required to cause 50% mortality 

(LT50) and 90% 90% (LT90) decreased as the concentration of oil after treatments increased. It 

ranged between 1.66 to 1.32 and 3.97 to 3.59 for S. oryzae , mean while, it marked 1.71 to 1.37 

and 3.99 to 3.53 for S. granaries. 

The slope of the  time-mortality curves was decreased by increasing the concentration tested. 
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The obtained results showed clearly that the adults of S. oryzae were more susceptible to oils 

than S. granarius which were the least susceptible. 

The same trend was showed in Tables 7,8,9 and 10 except in Lemon grass oil which gave an 

adverse effect, S. granarius adult was much more susceptible than S. oryzae adults. 
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Table (1): Percentage mortality of adults Sitophilus oryzae and Sitophilus granaries 

after exposure for different periods to Thyme oil. 

 

Insects 
Con. 

(mg/g) 

Corrected mortality (% , Mean ± SD) Average 

No. of 

F1. 

Progeny 

after  

45 days 

% 

reduction 

in F1-

progery 

1 day 2 days 3 days 4 days 7 days 14 days 

S
it

o
p

h
il

u
so

ry
z

a
e 

0. 5 21.33±8.69 65.33±5.357 78.67±13.67 94.67±5.57 100±0.00 100±0.00 49 47.0 

1.00 32.00±8.69 69.33±3.65 82.67±11.15 96.00±3.65 100±0.00 100±0.00 42 45.0 

1. 5 34.67±8.39 73.33±6.67 84.00±3.65 97.33±3.65 100±0.00 100±0.00 21 86.0 

S
it

o
p

h
il

u
sg

r
a

n
a

r
iu

s 

0. 5 20.00±10.54 62.67±7.61 78.67±7.31 86.67±4.71 100±0.00 100±0.00 60 45.0 

1.0 26.67±9.428 68.00±8.69 81.33±5.57 92.00±5.57 100±0.00 100±0.00 45 59.0 

1. 5 32.00±5.57 73.33±13.33 84.00±12.11 93.33±6.66 100±0.00 100±0.00 25 77.0 

 

Table (2): Percentage mortality of adults Sitophilus oryzae and Sitophilus 

granaries after exposure for different periods to Lemongrass oil. 

 

Insects 
Con. 

(mg/g) 

Corrected mortality (% , Mean ± SD) Average No. 

of F1. 

Progeny 

after  

45 days 

% 

reduction 

in F1-

progery 

1 day 2 days 3 days 4 days 7 days 14 days 

S
it

o
p

h
il

u
so

ry

za
e 

0.5 14.67±14.45 56.00±7.61 70.67±5.96 78.67±9.89 100±0.00 100±0.00 78 40.0 

1.0 20.00±12.47 57.333±5.96 74.67±14.45 81.33±7.31 100±0.00 100±0.00 70 46.0 

1.5 22.67±10.11 60.00±18.25 77.33±12.11 90.67±8.94 100±0.00 100±0.00 54 58.0 

S
it

o
p

h
il

u
sg

r
a

n
a

r
iu

s 

0.5 17.33±7.61 26.67±9.43 44.00±5.96 56.00±7.61 74.67±8.69 94.67±5.58 90 39.0 

1.0 22.67±10.11 34.67±5.58 48.00±8.69 58.67±10.95 78.67±9.89 96.00±5.96 85 43.0 

1.5 28.00±5.58 37.33±8.94 54.67±19.66 69.33±11.16 80.00±8.17 100±0.00 62 58.0 

 

Table (3): Percentage mortality of adults Sitophilus oryzae and Sitophilus granaries 

after exposure for different periods to Pulicaria oil. 

 

Insects 
Con. 

(mg/g) 

Corrected mortality (% , Mean ± SD) Average 

No. of F1. 

Progeny 

after  

45 days 

% 

reduction 

in F1-

progery 

1 day 2 days 3 days 4 days 7 days 14 days 

S
it

o
p

h
il

u
so

ry

za
e 

0.5 14.67±5.58 30.67±5.96 42.67±7.61 49.33±5.96 80.00±6.67 100±0.00 55 42.0 

1.0 17.33±7.61 32.00±8.69 45.33±8.69 50.67±5.96 82.67±10.11 100±0.00 43 55.0 

1.5 20.00±12.48 38.67±12.82 46.67±16.99 53.33±16.99 86.67±8.17 100±0.00 38 60.0 

S
it

o
p

h
il

u
sg

ra
n

a
ri

u
s 0.5 10.67±5.96 17.33±7.61 21.33±7.31 28.00±5.578 61.33±5.58 94.67±5.58 64 39.0 

1.0 14.67±7.31 25.33±5.58 34.67±2.98 52.00±5.58 73.33±4.71 94.67±5.58 56 47.0 
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1.5 17.33±11.16 30.67±16.73 40.00±4.714 56.00±7.61 78.67±5.58 97.33±3.65 45 57.0 

Table (4): Percentage mortality of adults Sitophilus oryzae and Sitophilus granaries 

after exposure for different periods to Chamomile flower oil. 

 

Insects 
Con. 

(mg/g) 

Corrected mortality (% , Mean ± SD) Average 

No. of F1. 

Progeny 

after  

45 days 

% reduction 

in F1-

progery 
1 day 2 days 3 days 4 days 7 days 14 days 

S
it

o
p

h
il

u
so

ry

za
e 

0.5 0.00±0.00 4.00±5.96 10.67±5.96 17.33±3.65 46.67±8.16 96.00±5.69 89 41.0 

1.0 0.00±0.00 5.33±5.56 16.00±5.96 26.67±6.67 58.67±8.69 97.33±3.65 83 45.0 

1.5 0.00±0.00 8.00±5.56 20.00±4.71 32.00±2.98 66.67±10.54 98.67±2.98 62 58.0 

S
it

o
p

h
il

u
sg

r
a

n

a
ri

u
s 

0.5 2.66±3.65 8.00±2.98 20.00±8.16 34.67±7.31 73.33±4.71 93.33±4.72 95 42.0 

1.0 4.00±3.65 9.33±3.64 22.67±10.11 40.00±6.67 74.67±2.98 97.33±3.65 81 51.0 

1.5 8.00±10.95 13.33±10.54 30.67±10.11 42.67±7.61 81.33±5.57 98.67±2.98 69 59.0 

 

Table (5): Percentage mortality of adults Sitophilus oryzae and Sitophilus granaries 

after exposure for different periods toMalathion 1% dust. 

 

Insects 
Con. 

(mg/g) 

Corrected mortality (% , Mean ± SD) Average 

No. of 

F1. 

Progeny 

after  

45 days 

% 

reduction in 

F1-progery 

1 day 2 days 3 days 4 days 7 days 14 days 

S
 .

o
ry

za
e
 

2.25 76±11.15 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 5 89.0 

0.50 90.67±3.65 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 2 95.0 

0.75 90.67±7.61 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 - 100 

1.00 96.00±5.96 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 - 100 

S
.g

ra
n

a
ri

u
s 

2.25 38.67±10.95 66.67±4.71 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 6 88.0 

0.50 48.00±9.88 69.33±7.61 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 3 94.0 

0.75 
60.00±10.54 80.00±12.47 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 - 100 

1.00 
66.67±10.54 84.00±16.73 100.0±0.00 100.0±0.00 100.0±0.00 100.0±0.00 - 100 



Journal of Environmental Studies and Researches (2020) 
 

 

1246 

 

 

Table (6): Lethal time values and confidence limits of thyme oil for the adults of of 

S.oryzae and S .granarius at the laboratory conditions. 

Insects Concent. Lt50 Lt90 

Confidence limits 
Slope ± 

SD 
R Lt50 Lt90 

Lower Upper Lower upper 

S.oryzae 

0.05 1.66 3.97 1.23 2.24 2.94 5.36 3.39±0.29 0.984 

0.01 1.413 3.80 1.0 1.99 2.69 5.35 2.98±0.33 0.996 

0.15 1.32 3.59 0.93 1.87 2.53 5.09 2.96±0.33 0.987 

S .granarius 

0.05 1.71 3.99 1.27 2.29 2.98 5.36 3.47±0.28 0.992 

0.01 1.52 3.82 1.11 2.09 2.77 5.25 3.22±0.311 0.990 

0.15 1.37 3.53 0.98 0.98 2.53 4.93 3.12±0.32 0.984 

Table (7) : Lethal time values and confidence limits of thyme pulicaria oil for the adults of 

S.oryzae and S .granarius at laboratory conditions. 

Insects Concent. Lt50 Lt90 

Confidence limits 
Slope ± 

SD 
R Lt50 Lt90 

Lower Upper Lower upper 

S.oryzae 

0.05 3.79 19.29 2.45 5.85 12.10 30.74 1.81±0.55 0.99 

0.01 3.60 20.23 2.20 3.88 12.39 33.04 1.71±0.58 0.99 

0.15 3.23 20.07 1.93 5.40 12.00 33.59 1.61±0.61 0.98 

S .granarius 

0.05 4.85 25.08 3.12 7.55 16.13 38.99 11.79±0.55 0.99 

0.01 5.94 36.54 3.37 10.47 29.25 59.81 1.36±0.73 0.98 

0.15 4.48 34.72 2.63 7.65 20.37 59.19 1.44±0.11 0.99 
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Table (8): Lethal time values and confidence limits of Chamomile flower oil for the adults 

of S.oryzae and S  . granarius at laboratory conditions. 

Insects Concent. Lt50 Lt90 

Confidence limits 
Slope ± 

SD 
R Lt50 Lt90 

Lower Upper Lower upper 

S.oryzae 

25 6.26 12.20 4.88 8.02 9.52 15.63 4.49±0.22 0.97 

50 5.46 10.81 4.26 7.01 8.43 13.87 4.36±0.22 0.97 

75 5.31 12.37 3.96 7.11 9.23 16.57 3.49±0.22 0.99 

S .grandrius 

25 5.07 11.67 3.80 6.77 8.74 15.59 3.54±0.28 0.99 

50 4.65 9.74 3.57 6.06 7.47 12.71 3.99±0.25 0.99 

75 4.20 9.01 3.20 5.53 6.85 11.84 3.87±0.25 0.98 

Table (9): Lethal time values and confidence limits of Lemon grass oil for the adults of 

Sitophilusoryzaand Sitophilusgranarius at laboratory conditions. 

Insects Concent Lt50 Lt90 

Confidence limits 
Slope ± 

SD 
R Lt50 Lt90 

Lower Upper Lower upper 

S.oryzae 

0.05 1.97 4.63 1.47 2.63 3.49 6.27 3.41±0.29 0.98 

0.01 1.814 4.585 1.32 2.47 3.35 6.26 3.18±0.31 0.99 

0.15 1.74 4.34 1.26 2.38 3.16 5.95 3.16±0.31 0.99 

S .grandrius 

0.05 4.14 20.44 2.54 6.74 16.24 43.05 1.59±0.62 0.93 

0.01 3.44 20.86 2.01 5.86 15.74 45.84 1.43±0.69 0.98 

0.15 2.79 22.96 1.61 4.83 13.27 39.70 1.40±0.71 0.91 

Table (10): Lethal concentration values and confidence limits of Malathion dust after one day 

for the adults of S. oryzae and S.granarius at laboratory conditions. 

Insects LC50 LC90 

Confidence limits 
Slope ± 

SD 
R LC50 LC90 

Lower Upper Lower upper 

S.oryzae 0.085 0.59 0.04 0.18 0.26 1.22 1.57±0.63 0.918 

S  . grandrius 0.469 5.471 0.22 0.99 2.57 11.64 1.20±0.83 0.967 

 


