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Abstract 

Dodonia leaves and Sour orange (water and acetone extracts) 

in addition to some compounds derived from plant origin were eva-

luated in controlling Sesamia cretica throughout early summer sea-

son 2009. The treatments which caused the best results against S. 

cretica egg-masses, larv ae, number of dead hearts were Natcom 

40 (jojoba oil) and Tresser, water dodonia extract and sour orange 

extracted in petrolum ether. Subsequently, gained the highest yield 

of 26.7 ardab / feddan. Data showed that a significant negative 

correlation between yield and each of S. cretica traits. The compo-

sition of the experimental plants were obtained from some scientific 

sites on the wide world web. 

INTRODUCTION 

Maize (Zea mays L.) is a basic food for the majority of the Egyptian farmers and 

it is considered one of the most important cereal crops in Egypt. Green plants are used 

as food for large number of farm animals and rabbits. 

In Egypt, maize plants are subjected in infestation with a different species  of 

insect pests, of which the corn borer, Sesamia cretica Led. (Lepidoptera: Noctuidae) 

may be, considered the most derious one as infestation in the seedling stage (Awadal-

lah, 1974). 

In order to avoid the hazards caused to the environment, due to the repeated 

use of traditional chemical insecticides that are commonly used for corn borers' con-

trol. It is necessary to use of natural products mainly plant extracts which proof to 

have deleterious effects on target insects El-Sayed (1982), Awadallah et al., (1984). 

The effect of water extract of dedonia and turnip against 2nd and 4th larval in-

stars of  Spodoptera littoralis were investigated under laboratory conditions as a toxic 

activity and antifeedants Yacoub and El-Hefny (2008) & El-Hefny and Yacoub (2008).  
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MATERIALS AND METHODS 

I. Preparation of material 

Two plants and three commerecial products were chosen in the present experi-

ment to test their toxic activity against the different stages of S. cretica in the field. 

The scientific and English name of the extracted plant and their used parts are shown 

in the following table: 

Dodonia leaves were cleaned and washed by water then air dried in the labor-

atory Afifi et al. (1988), Emara et al., (1994) and Yacoub (2006), Extracts were pre-

pared by adding 500 ml of each of boiling water, acetone and petroleum ether to 50 

gm of ground parts then stirred for 15 minutes in high electric blender after stoppering 

the container tightly. While, pulp of sour orange fruits were squeezed without seeds 

and extracted by the last mentioned solvents. Each solvent was then evaporated by 

using electric fan until dryness.  

The products used from commercial preparations were 

1-Natcom 40% 

Contains: 40%  Jojoba oil + 59% mineral oil + 1% garlic oil 

2- Tresser 24% 

Contains: 24% spinosad (Biocontrol agent) 

3-Diazinox 5% granules 

Cotains: 5% Diazinon, organophosphorous insecticide  

II. Field design experiments 

Field experiments were conducted at the Experimental Farm of Agriculture Fa-

culty at Moshtohor, throughout the second week of  April, 2009 for the highest natural 

infestation with S. cretica Awadallah, 1974 and Shalaby, 1996). Approximately 1/6 

feddan was chosen to be sown with Giza 2 variety of maize. The area was divided into 

plots 3 X 2.5 meters. Each plot contained 5 rows at a distance of 70 cm. Each of the 

assayed materials were applied on 4 replicates per treatment, the normal agriculture 

practice were followed plantations were arranged in complete randomized block de-

sign.  

Application of the assayed treatments was done in the whorl of each plant by 

using a one liter sprayer and unfilled teaspoon (approx. 2 gm) for Diazinox granules 

(1/2 Kg / Feddan). Spraying of each treatment directly 16 & 23 days after sowing, re-

spectively. 

Scientific name English name Part used 

Dodonaea viscoza Dodonia Leaf 

Citrus aurantium v. amara Sour orange pulp 
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The effect of plant extracts and preparations on infestation by S. cretica egg-

masses, larvae, perforated leaves and dead hearts were estimated. At harvest time 

(120 days) after sowing ears were weighed and adjusted to find out the yield (ardab / 

feddan).  

Finally, the percentage of reduction due to treatments compared to control were cal-

culated. 

Correlation coefficient between yield and S. cretica traits (average counts of 

egg-masses, larvae, plants containing perforated leaves and dead hearts) were calcu-

lated according to Snedecor and Cochran (1980). 

RESULTS AND DISCUSSION 

Results of experimental field 

a .  Average number of egg masses 

Data in Table (1) clearly showed that, all treatments caused, significant reduc-

tions in the number of S. cretica egg-masses. The untreated plants harboured the 

highest number being 36 egg-masses / 40 plants. The highest efficacy obtained from 

treatment with Natcom 40 and Tresser formulate being 3 egg-masses / 40 plant, caus-

ing 91.6% reduction than control for both, followed insignificantly by Dodnia extract in 

acetone (4 egg-masses / 40 plants) as 88.8% reduction than control. Treatments in-

cluding pulp of sour orange extract in petroleum ether & in water, dodnia extract in 

water and pulp of sour orange extract in acetone achieved intermediate efficacy in 

which, the egg-masses were  8, 10, 12 and 14 egg-masses / plants as 77.7, 72.2, 66.6 

and 61.1% reduction than control, respectively. On the contrary, the least effective 

treatments was the recommended chemical pesticide (Diazinox) and dodnia extract in 

pertolum ether (47.2 and 44.4% reduction, respectively) 

b- Larval count 

The number of larvae were counted in the untreated maize plants –randomizly 

collected – harbouring, significantly, the highest S. cretica  larval counts 58 larvae / 25 

plants were recorded in the control. The severest reduction (82.7%) occurred in plants 

treated with pulp of sour orange extracted in petroleum ether and dodnia extract in 

water with average of 10 larvae / 25 plants. Efficacy of sour orange extracted in ace-

tone & water and Diazinox ranked the second and the third level in efficacy being 72.4 

and 68.9% reduction with averages of 16 and 18 larvae / 25 plants, respectively. The 

remaining treatments showed an intermediate reduction and may be arranged des-

cendingly as follow, Natcom 40, Tresser and dodnia extract in acetone 20, 21 and 21 

larvae / 25 plants. On the contrary, dodnia extract in petroleum ether resulted in the 



EVALUATION OF SOME COMPOUNDS FROM PLANT ORIGIN FOR CONTROLLING SESAMIA  

CRETICA LED. IN MAIZE UNDER FIELD CONDITIONS 

 

 

126 

least efficacy reduction in the number of larvae, achieving 37.9% reduction than con-

trol. 

c- Perforated leaf plant 

The highest average count of plants containing perforated leaves was in un-

treated plants (50 plants). While, pulp of sour orange extracted in petroleum ether 

and Natcom 40 caused the highest efficacy having one perforated leaf plant only / 50 

plants as 98% reduction than control. Pulp of sour orange extracted in acetone, 

Tresser formulation, dodnia extracted in petroleum ether, pulp of sour orange ex-

tracted in water and dodnia extracted in acetone ranked intermediate positions in 

number of plants containing perforated leaves. Treatments with them resulted in 96, 

96, 96, 94 and 92% reduction, respectively. The least effective materials were Diazi-

nox and dodnia extracted in water causing 88 and 80% reduction than control, re-

spectively, Table (1).  

d- Dead heart plants 

As for the dead heart plants the data in the same table cleared that, the mate-

rials which achieved the lowest number of plants containing perforated leaves  were 

almostly the same in the dead hearted as it is considered the main  symptom for S. 

cretica infestation. 

The materials could be divided into 2 groups, the first one including pulp of sour 

orange extracted in water & pertrolum ether, Natcom 40 and Tresser formulation 

achieving one dead heart plant as 96% reduction than control. Followed by dodnia 

extract in petroleum ether (3 dead heart plants, 88% reduction than control). While, 

the second group including dodnia extracted in water, Diazinox, dodnia extracted in 

acetone and pulp of sour orange extract in acetone being (6, 7, 8, 8 plants as 76, 72, 

68, 68%, reduction than control, respectively). 

e- Dry ears yield 

All treatments caused increasing in the harvest weight of ears, especially those 

of Natcom 40 and Tresser formulation which achieved the highest yield (26.7 ardab / 

feddan) as 134.21% increasing than control, followed by treatments with pulp of sour 

orange extracted in water & petrolum ether which achieved 24.8 and 22.9 ardab / 

feddan, respectively. The remaining 5 treatments took different positions among the 

mentioned groups of high and less efficacy which may be arranged descending order 

according to the obtained yields as follows: Diazinox, dodnia extracted in petrolum 

ether water & acetone and pulp of sour orange extracted in acetone (19, 16.2, 13.3, 

12.4 and 12.4) ardab / feddan as 66, 42.1, 16.6, 8.7 and 8.7% increase than control, 

respectively. 
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The chemical components of tested plants 

1.D. viscosa 

Leaves of D. viscosa L. were extracted with different organic solvents and phy-

tochemical analysis showed the presence of glycosides, terpenes, flavones, and stero-

ids, Dodonic acid was isolated and confirmed from the ether extract of the aerial parts 

of the plant. -Sitosterol was also present in the hexane extract of the plant material. 

Alcoholic extract of leaves showed the presence of quinonoid compounds whereas 

5,7,3,4-tetrahydroxy flavone. 

2. C. aurantium v. amara 

Three active components were identified by bioassay-guided fractionation of bit-

ter orange (C. aurantium L.) they were identified as 7-methoxy-8-(3′-methyl-2′-

butenyl)-2H-1-benzopyran-2-one (osthol), 4-methoxy-7H-furo[3,2-g]benzopyran-7-one 

(bergapten), and 4-((E)-3′-methyl-5′-(3′′,3′′-dimethyloxiran-2′′-yl)pent-2′-enyloxy)-

7H-furo[3,2-g][1]benzopyran-7-one (6′,7′-epoxybergamottin) Siskos et al (2008). 

Correlation coefficient 

Data in Table (2), showed the correlation coefficients of each average count of 

egg-masses and larvae of S. cretica also, number of plants containing perforated 

leaves and dead hearted plants. In which there were significant negative correlation 

values between yield and each of S. cretica traits (number of egg-masses, larvae, 

plants containing perforated leaves and dead hearts), revealing that the decrease in 

such traits resulted in increase in the grain yield.  

These results may be considered in harmouny with those previously obtained by 

Hendy, (1994) examined the toxic activity of hexan and chloroform dodonia extract 

against Spodoptera littoralis larvae in which they achieved 50.6% as percentage mor-

tality. It was found also that the percentage mortality reached 100% for the treated 

population after 12, 17 days as a result of hexan and chloroform dodonia extracts, 

respectively. The author recorded decrease in pupal weight and percentage malforma-

tion. Also, there was decrease in adult emergence being 60%, percentage pupation 

and number of egg deposited were decreased Finally, the authors stated that dodonia 

had a repellent effect on S. littoralis adults.  

Also, Siskos et al., (2008) found that the 6′,7′-Epoxybergamottin – one of the 

components of bitter orange – was toxic when tested individually, while bergapten and 

osthol were found to act synergistically to 6′,7′-epoxybergamottin. Epoxybergamottin 

was toxic when tested individually, while bergapten and osthol were found to act syn-

ergistically to 6′,7′-epoxybergamottin in fruit peel petroleum ether extract, silica gel 

fractionation of the extract yielded a fraction that inflicted up to 96% mortality to 

adults of the olive fruit fly Bactrocera oleae. 
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Table 2. Simple correlation coefficient between yield and each of traits average counts 
of  egg-masses, larvae, plants containing perforated leaves and dead 

hearts) after treatment with different plant extracts in corn fields.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Traits Correlation coefficient (r) 

Egg-masses 

 

–  0.61431** 

No. of larvae 

 

–  0 .36588* 

No. of plants containing perforated leaves –  0.49273** 

No. of dead heated plants 

 

–  0.70834** 
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