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and Rhizopertha dominica (Fab.) (Coleoptera)
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Abstract: Rapeseed (Brassica napus (L.) extracts were evaluated in the laboratory for toxicity, reduction

of Fl progeny and repellency effects against adults of Sitophilus oryzae (L.) and Rhizopertha dominica

(F.) at different concentrations; while data showed that surface treatment of wheat seeds with acetone or

petroleum ether extracts of B. napus proved to be the most efficient extracts as they gave 51.8 and 45.0%

mortality among S. oryzae adults at 4.0% conc. level, respectively, while all tested extracts of B. napus

showed various toxicities to R. dominica adults, acetone extract was found to be the highest effective

extract as it gave 92.4% mortality at 4.0% conc. level, followed by diethyl ether extract (90%).

Concerning the reduction in the resulting Fl progeny and the repellency effects, the obtained data showed

that, the tested extracts at different concentrations exhibited different reductions in Fl progny and different

repellency on adults of S. oryzae and R. dominica according to the kind and concentrations of the extracts;

petroleum ether and acetone extracts at 4.0% conc.level revealed complete reduction (100%) in Fl of S.

oryzae while chloroform extract was found to be the highest repellent agent (78.3%) repellency on the

2  day aginst adults of R. dominica.nd
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INTRODUCTION

The efficient control of stored grain pests has long

been the aim of entomologists throughout the world.

Synthetic chemical pesticides have been used for many

years to control stored grain pests. The continuous

application of such chemical insecticides resulted in

numerous problematical situations including the

development of resistance by insects, pollution of the

environment and side effects on human health since

many grains are used in human and animal diet. The

great need to use safe alternatives to conventional

chemical insecticides have been now, strongly

advocated, in many parts of the world. The chemical

composition of plants is one of the major factors

influencing their acceptability as food by insects. The

interrelationships among these chemicals and between

them and insect predators is very complex ; some are[4]

inherently toxic to insects ; others inhibit feeding[13] [9]

and still others act both, as toxicants and as

repellants . Apparently, no class of chemical[3 ]

compound is without representation in this regard.

Rapeseed processing is dedicated to the elimination

of harmful products both for man and animals. Some

of these harmful compounds may be effective repellents

or feeding deterrents for insects. Various plant extracts

were screened in the laboratory for toxicity and

repellency effects against some pests . The toxicity of[2]

certain plant extracts have been studied by Jilani and

Su , Helen  and El-Lakwah et al. . The[11] [14-16] [6]

preliminary investigation of effects of the compounds

extracted from rapeseed (Brassica napus (L.)) were

reported by Ediz and Davis . In this study, The[5 ]

toxicity and repellency of the Brassica napus (L.) seeds

were investigated against adults of S. oryzae (L.) and

R. dominica (Fab.).

MATERIALS AND METHODS

1- Source and rearing of the test insects: The rice

weevil Sitophilus oryzae (L.) and the lesser grain borer

Rhizopertha dominica (Fab.) were brought from

infested stores in Kalubia governorate. The insects were

reared under laboratory conditions of 25 ± 1 °c and 60

± 5% R.H. at the pests and plant protection

department, National Reserch Centre.

2- Extraction procedures: A series of solvents were

used to extract the Brassica napus powder according to

polarity, starting with petroleum ether, diethyl ether,

chloroform, acetone and ethyl alcohol. Water extract

was also prepared. 50 gm. of plant powder was soaked
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in 100 ml. of petroleum ether in 250 ml. flask for 48

hours with stirring for 3-4 hours daily using magnetic

stirrer. The homogenate was filtered. The filtrate was

evaporated under vacuum using rotary evaporator in

water bath at 45-55 °c. and then crude extract was kept

in a refrigerator till use. The residue was undergo the

same procedure with the next solvent. In case of water

extract, 50 gm. of the plant powder was soaked in

water for 48 hours.

3- Entomocidal effects: Crude extracts of B. napus

were dissolved in acetone to obtain various

concentrations namely, 0.25, 0.50, 1.00, 2.00 & 4.00%

(v/v)& or (w/v). 10 gm. of sterilized wheat grains in

about 250ml. Jar were treated with 1ml. of each-diluted

extract, mixed well and air - dried to evaporate the

solvent. Batches of 20 adult insects (1-2 weeks old) of

either S. oryzae or R. dominica were introduced per

each jar containing the treated wheat. Three replicates

for each concentration level were used, while wheat

treated only with acetone was served as control, The

jars were covered with muslin cloth fixed with rubber

bands, and kept at the same rearing conditions.

Mortality counts were recorded after 2, 5, 7 and 14

days and then insect were discarded. Mortality counts

were corrected using Abbott's formula . The jar were[1]

kept under the same conditions and examined for Fl

adults emergence at three intervals 6 , 8  and 10th th th

weeks post treatment. No readings were recorded after

the 10  week to avoid readings of the F2 insects. Theth

progeny of F1 adults from different treatments were

compared to that emerged from the control group. 

Reduction percentage in the progeny of Fl adults

was calculated in each case according to the following

equation.

Reduction % =

no. of adults emerged in control - no.

of adults emerged in treatment 

------------------------------------------------ X 100

no. of adults emerged in control

4- Repellency effects: (No - Choice): No-choice

repellency were  conducted  using the  same

concentrations of the same extracts. Tests were carried

out according to the method described by Su  with[16]

slight modifications by El-Lakwah et al.  and[6]

Ignatowiz et al. . A metallic ring (6cm. diameter x[10]

1cm. height) was placed on filter paper in the center of

a Petri-dish (15cm. diameter x 2.5cm. height). 5 gm. of

the treated wheat kernels and 20 adult insects (1-2

weeks -old) of either S. oryzae or R. dominica were

placed in the ring. The ring was acting as a barrier for

the insects. Then the Petri-dish was covered with glass

lid. Three replicates for each concentration were used

and control (untreated) as well. The Petri-dishes were

incubated at 25 ± 1 °c. and 60 ± 5% R.H. Repellency

was examined after 2, 3 and 7 days of exposure

according to the number found inside and outside the

ring.

5- Statistical analysis: The obtained data were

subjected to statistical analysis using One Way Anova

(F-test) and the least significant difference (L.S.D.) was

also used to detect the significant differences between

and within treatments through the Computer program,

Microstat ver. 2.0.

RESULTS AND DISCUSSIONS

Regarding the entomocidal effects of B. napus

extracts on adults of S. oryzae and R. dominica and

their progeny. The obtained results in Table 1 show

that, the tested extracts of B. napus at different

concentrations exhibit different toxicity and latent

effects on adult progeny according to the kind and

concentration of the extract. It could be concluded that

surface treatment of wheat seeds with acetone or

petroleum ether extracts of B. napus proved to be the

most efficient extracts as they gave 51.8 & 45.0 %

mortality among S. oryzae adults at 4.0% conc. level,

respectively. Where, statistical analysis of the data

proved that petroleum ether and acetone extracts at 4

% concentration caused significant difference at 5 %

level of probability in percentage mortality from that of

other extracts. While, all tested extracts of B. napus

showed various toxicities to R. dominica adults,

acetone extract was found to be the highest effective

extract as it gave 92.4% mortality at 4.0% conc. level,

followed by diethyl ether extract (90.0%), petroleum

ether extract (76.3%), chloroform extract (32.3%),

water extract (30.9%) and then ethyl alcohol extract

(23.3%). Statistical analysis of the data showed that

petroleum ether, diethylether and acetone extracts at 4.0

% concentration caused significant effect at 5.0 % level

of probability on percentage mortality in comparison

with the other extracts of B. napus. 

Regarding the results of the latent effect on adult

progeny, the tested extracts of B. napus achieved

different reductions in Fl progeny; petroleum ether and

acetone extracts at 4.0% conc. level revealed complete

reduction (100%) in the resulting Fl progeny of S.

oryzae; while, petroleum ether, diethyl ether and

acetone extracts gave high protection to wheat seeds

against R. dominica; while, reduction in Fl progeny

reached 98.6, 100.0 and 99.4% at 4.0% conc. level,

respectively. Statistical analysis of the data showed that

petroleum ether and acetone extracts at 4.0 % conc.

caused highly significant difference at the 1 % level of
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Table 1: Entomocidal effect of Brassica napus extracts on adult mortalitis of S. oryzae and R. dominica.

Values followed by the same letter within a column are not significantly different at 5% level of probability.

Table 2a: Repellency (No-choice) of Brassica napus extracts to S. oryzae and R .dominica

(% ) Adult repellency after the indicated days

(% ) ----------------------------------------------------------------------------------------------------------------------------------

Solvents Concentration S.oryzae R.dominica

--------------------------------------------------------- ------------------------------------------------------------

2 3 7 2 3 7

0.00 00.0 a 00.0 a 00.0 a 01.7 d 01.7 c 01.7 b

-------------------------------------------------------------------------------------------------------------------------------------------------------------

0.25 01.7 a 01.7 a 01.7 a 10.0 cd 10.0 c 03.3 b

-------------------------------------------------------------------------------------------------------------------------------------------------------------

Petroleum 0.50 01.7 a 01.7 a 01.7 a 10.0 cd 10.0 c 01.7 b

ether -------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 01.7 a 01.7 a 01.7 a 20.0 bc 20.0 b 01.7 b

-------------------------------------------------------------------------------------------------------------------------------------------------------------

2.00 03.3 a 03.3 a 03.3 a 25.0 b 25.0 b 06.7 ab

-------------------------------------------------------------------------------------------------------------------------------------------------------------

4.00 03.3 a 03.3 a 03.3 a 60.0 a 43.3 a 13.3 a

-------------------------------------------------------------------------------------------------------------------------------------------------------------

F-value 0.680 0.680 0.309 37.216** 23.520** 3.107*

-------------------------------------------------------------------------------------------------------------------------------------------------------------

L.S.D. at 5% --- --- --- 10.483 9.376 8.120

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.00 00.0 a 00.0 a 01.7 a 01.7 d 01.7 c 01.7 c

-------------------------------------------------------------------------------------------------------------------------------------------------------------

0.25 01.7 a 01.7 a 00.0 a 08.3 cd 06.7 bc 03.3 bc

-------------------------------------------------------------------------------------------------------------------------------------------------------------

Diethyl 0.50 01.7 a 01.7 a 00.0 a 15.0 bc 15.0 ab 05.0 bc

ether -------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 05.0 a 01.7 a 01.7 a 15.0 bc 13.3 ab 10.0 ab

-------------------------------------------------------------------------------------------------------------------------------------------------------------

2.00 05.0 a 01.7 a 01.7 a 20.0 b 18.3 a 10.0 ab

-------------------------------------------------------------------------------------------------------------------------------------------------------------

4.00 05.0 a 03.3 a 01.7 a 45.0 a 21.7 a 13.3 a

-------------------------------------------------------------------------------------------------------------------------------------------------------------

 F-value 1.325 0.480 0.400 34.243** 5.183** 3.733*

-------------------------------------------------------------------------------------------------------------------------------------------------------------

 L.S.D. at 5% --- --- --- 7.845 10.055 7.263

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 2: Continued.

0.00 0.00 a 0.00 a 00.0 a 03.3 c 03.3 c 03.3 bc

-------------------------------------------------------------------------------------------------------------------------------------------------------------

0.25 01.7 a 01.7 a 01.7 a 11.7 bc 11.7 bc 03.3 bc

-------------------------------------------------------------------------------------------------------------------------------------------------------------

Chloroform 0.50 03.3 a 03.3 a 01.7 a 11.7 bc 11.7 bc 00.0 c

-------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 01.7 a 01.7 a 00.0 a 16.7 bc 10.0 c 05.0 bc

-------------------------------------------------------------------------------------------------------------------------------------------------------------

2.00 03.3 a 01.7 a 03.3 a 21.7 b 20.0 b 10.0 b

-------------------------------------------------------------------------------------------------------------------------------------------------------------

4.00 03.3 a 03.3 a 03.3 a 78.3 a 65.0 a 18.3 a

-------------------------------------------------------------------------------------------------------------------------------------------------------------

 F-value 0.800 0.680 1.200 31.702** 60.989** 6.240**

-------------------------------------------------------------------------------------------------------------------------------------------------------------

 L.S.D. at 5% --- --- --- 14.972 8.895 8.120

Values followed by the same letter within a column are not significantly different at 5% level of probability

Table 2b: Repellency (No-choice) of Brassica napus extracts to S. oryzae and  R. dominica

(% ) (% ) Adult repellency after the indicated days
----------------------------------------------------------------------------------------------------------------------------------

Solvents Concentration S.oryzae R.dominica
----------------------------------------------------- ------------------------------------------------------------
2 3 7 2 3 7

0.00 03.3 d 03.3 d 03.3 a 03.3 d 03.3 c 03.3 b
-------------------------------------------------------------------------------------------------------------------------------------------------------------
0.25 08.3 cd 08.3 d 06.7 a 48.3 c 46.7 b 46.7 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Acetone 0.50 10.0 bcd 10.0 cd 06.7 a 51.7 bc 50.0 b 50.0 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 1.00 21.7 ab 21.7 ab 08.3 a 68.3 a 50.0 b 50.0 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------
2.00 16.7 abc 16.7 bc 08.3 a 63.3 ab 63.3 a 43.3 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 4.00 26.7 a 26.7 a 08.3 a 73.3 a 73.3 a 53.3 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 F-value 5.225** 15.200** 0.911 38.761** 40.155** 20.670**
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 L.S.D. at 5% 11.860 6.954 --- 12.579 11.673 12.753
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.00 00.0 a 00.0 a 00.0 a 03.3 d 03.3 d 00.0 c
-------------------------------------------------------------------------------------------------------------------------------------------------------------
0.25 00.0 a 00.0 a 00.0 a 06.7 cd 05.0 cd 00.0 c
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Ethyl 0.50 05.0 a 01.7 a 00.0 a 13.3 bc 13.3 bc 03.3 bc
alcohol -------------------------------------------------------------------------------------------------------------------------------------------------------------

1.00 05.0 a 01.7 a 00.0 a 13.3 bc 13.3 bc 10.0 ab
-------------------------------------------------------------------------------------------------------------------------------------------------------------
2.00 05.0 a 00.0 a 00.0 a 16.7 ab 16.7 ab 11.7 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 4.00 05.0 a 01.7 a 01.7 a 25.0 a 23.3 a 11.7 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 F-value 1.600 0.600 1.000 7.400** 5.970** 4.587**
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 L.S.D. at 5% --- --- --- 8.644 9.376 8.120
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

0.00 01.7 a 00.0 a 00.0 a 01.7 b 01.7 b 01.7 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------
0.25 00.0 a 00.0 a 00.0 a 01.7 b 01.7 b 01.7 a 
-------------------------------------------------------------------------------------------------------------------------------------------------------------

Water 0.50 00.0 a 00.0 a 00.0 a 03.3 b 01.7 b 01.7 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------
1.00 00.0 a 00.0 a 00.0 a 08.3 b 03.3 b 01.7 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------
2.00 01.7 a 01.7 a 01.7 a 08.3 b 03.3 b 03.3 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------
4.00 03.3 a 03.3 a 03.3 a 60.0 a 21.7 a 03.3 a
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 F-value 0.667 2.100 2.100 21.177** 11.333** 0.178
-------------------------------------------------------------------------------------------------------------------------------------------------------------

 L.S.D. at 5% --- --- --- 15.263 7.263 ---

Values followed by the same letter within a column are not significantly different at 5% level of probability
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probability in F1 progeny of S. oryzae   from that

of other extracts, while petroleum ether, diethyl ether

and  ace tone  extrac ts  a t  the  co r respo nd ing

concentrations evaluated significant difference at the

1 % level in F1 progeny of R. dominica  from that

of the other extracts.

Several authors evaluated the effect of different

plant extracts from different plant families against

several stored product pests, studies almost concluded

that, various types of effects, toxicity, reduced

progeny, repellency, antioviposition and antifeedant

activities were demonstrated; the intensity of effects

was almost correlated with the concentration of the

extract and susceptibility of the tested insects. The

present results of the entomocidal effects of the

tested extracts were in agreement with those of Su[14]

showed that acetone extract of Anethum graveolens

seeds was toxic to S. oryzae, Sharma  reported that[12]

extracts of the flowers of Calotropis procer decreased

adult emergence of R. dominica, Su  found that[14]

acetone extracts of M ace and Nutmeg were

moderately toxic to S. oryzae, also found in the

same year that acetone extract of Dill seed provided

complete protection to the wheat seeds aginst S.

oryzae and gave 68.13% reduction in Fl progeny. El-

Lakwah et al.  reported that petroleum ether and[7 ,8]

acetone extracts of Melia azedarach fruits proved

higher mortalities percentage and reduction in Fl

progeny against adults of R. dominica and S. oryzae.

Concerning the repellency effects of B. napus

extracts on adults of S. oryzae and R. dominica, data

presented in Tables 2a&b indicate that, treating wheat

seeds with different concentrations of B. napus

extracts didn't cause noticeable repellent effects to S.

oryzae except acetone extract that showed slightly

repellent effect; while, all tested extracts of B. napus

had different repellent percentages on R. dominica,

chloroform extract was found to be the highest

repellent agent in comparison to all other extracts as

it gave (78.3%) repellency percentage at 4.0% conc.

on the 2  day post treatment, followed by acetonend

extract (73.3%), petroleum ether and water extracts

(60.0%), diethyl ether extract (45.0%) and then ethyl

alcohol extract (25.9%). 

The repellency increased with increasing

concentrations and the repellency percentage were

decreased as the post treatment period increased; this

due to the loss of some volatile components or

various unstable components present in B. napus

seeds. Ediz and Davis  reported that both the water[5]

- soluble and ether – soluble phenolic compounds of

tower and candle Rapeseed (B. napus) exhibited

repellency values for T. confusum  and T. castaneum,

Su  found that acetone extracts of Anethum[14 ,16]

graveolens seeds, Mace &. Nutmeg were strongly

repellent to S. oryzae and El-Lakwah et al.[7 ,8]

reported that petroleum ether and acetone extracts of

Melia azedarch fruits proved higher repellency

against adults of S oryzae and R. dominica.
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