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ABSTRACT  

 

The effects of three leaf plant extracts i.e.[(Damsissa),Ambrosia maritima; (Datura), Datur astramonium 

and (Camphor),Eucalyptus globules] on life parameters of Spodoptera littoralis (Boisd.)(Lepidoptera: 

Noctuidae).were studied in two parts in this study under laboratory conditions. In the first part, branches of 

Tafla, N. oleander were sprayed with these extracts and the effect of these extracts on oviposition showed that 

all the tested plant extracts significantly decrease the number of eggs laid per female on treated plants (at all 

concentrations) especially at higher concentrations. Also, there was a gradual decrease in number of eggs laid 

per female with increasing in extract concentration. The Damsissa extract was the most effective followed by 

Datura and Camphor, respectively. In the second part of this study, effects on adult longevity, fecundity and 

fertility, as well as long-term effects on progeny were determined through oral exposure (by mixing with food) 

of S. littoralis adults to these extracts. All the tested plant extracts reduced adult longevity especially athigher 

concentrations.  Reproductive parameters (fecundity and fertility) were significantly affected for all plant 

extracts. For example, number of eggs laid per female was 191.20 in Damsissa extract at 5000 ppm compared 

with 922.00 in control treatment. The progeny from adults treated with Plant extracts were affected in 

percentage of pupation and adult emergence of eggs that successfully hatched.  

 

Key words:Cotton leaf worm, plant extracts, oviposition, longevity, reproductive parameters (fecundity and 

fertility). 

 

Introduction 

 

Many crops in Egypt such as cotton, corn, peanut, cowpea, clover, and soybean as well as various 

vegetables and ornamental plants are infested by the cotton leafworm (CLW), S.littoralis. In fact, this pest is a 

major limiting factor affecting crops and vegetables production, not only in Egypt, but also in many other 

countries (Bayoumi et al.1998; El-Aswad et al. 2003; Kandil et al.2003; Osman and Mahmoud 2009), and 

caused a considerable amage on these hosts in Egypt, Mediterranean and Middle East countries (Hosny et al. 

1986; Ahmed, 1988; Pluschkell et al.1998; Abdel-Rahim and Azab 2008; Rizk et al. 2010; El-Zoghby et 

al.2011). 

The wide use of chemical insecticides to control the Egyptian CLW lead to serious problems such 

asupsetting natural balance, pest resistance and residual toxicity in environment (Aydin and Gurkan 2006; El-

Torkey 2008; Rizk et al. 2010). Such environmental problem has increased interest on botanical pesticides. 

Ideally, these new agents should be active against limited number of species including specific organisms. These 

agents was biodegradable to nontoxic products and can be suitable for use in IPM programs (Radwan et al. 

2000). 

Many studies by researchers were done in Egypt aimed to clarify the pesticidal biological activities of plant 

extracts against the CLW, i.e. Dimetry and Abdalla (1991); Hashem et al.(1998); El-Aswad et al.(2003); El-

Kholy and Shaheen (2004); Rizk et al.(2010)and El-Zoghby et al.(2011). Little information on the effect of 

plant extracts on life parameters of CLW adults. Therefore, this study was performed to determine the effects of 

three plant extracts as oviposition deterrent by spraying of oviposition substrate with extracts, and to evaluate of 

these extracts on life parameters (longevity, fecundity, and fertility) and progeny (pupal formation and adult 

emergence) of S.littoralis adults treated by mixing with food.  

 

Materials and Methods 

 

1. Insects: 

 

A colony of S.littoralis was reared for 10 generations in Central Laboratory of pesticides, ARC, Dokki, and 

had no history of pesticides exposure. Larvae were reared in Laboratories of Plant Protection Department, 

Fac.ofAgric. (Cairo), Al-Azhar University on fresh castor bean leaves, Ricinuscommunis L. (El-Dafrawi et 
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al.1964). Adults of cotton leafworm(CLW) were fed on a 10 % honey solution. Branches of Tafla plant, 

Neriumoleander was provided as oviposition substrate and was replaced periodically as required. 

 

2. Plants and Extraction: 

 

The fresh leaves of three plants were used in this study, Damsissa (A.maritima L.); Camphor (E.globules) 

and Datura (D.stramonium).The general characteristics of these plants are shown in Table (1). 

The extracts from leaves of these plants were performed according to a method described by El-Torky 

(2008) with some modifications; fresh leaves were cleaned from the dust and debris, then dried separately under 

room temperature. The leaves were grounded in electric mill, then soaked in ethanol for 7 days (every day, the 

soaked leaves were shaked for one hour using an electric shaker). The extracts were filtered over anhydrous 

sodium sulphate. The solvent was evaporated under vacuum using a rotary evaporator and hot water bath. Then, 

kept in the refrigerator (4
o
C) until use. The concentration used (for each plant extract) were 0.0, 0.1, 0.5, 1.0, 

5.0, 10, 100, 250, 500,1000, 2500 and 5000 ppm. 

 
Table 1: General characteristics of the tested plants. 

Extracted yield 

g/250g material 

 

Source of 

plant material 

Family Scientific name English name Vernacular 

name 

28.22 Farm of Agric. 

Mostorod 

Kalubiah Gov. 

Compositae Ambrosia maritima Sea ambrosia 

 

Damsissa 

 

 

19.85 Fac. of Agric. 

Al-Azhar Univ. 

Myrtaccae Eucalyptus globules Camphor Cafoor 

23.3 Fac. of Agric. 

Al-Azhar Univ. 

Solanaceae Daturastramonium Thorne apple or 

worm wood 

Datura 

 

3. Treatments: 

 

A. Effect of plant extracts on oviposition of CLW: 

 

Branches of Tafla, N.oleander (each containing 5-6 leaves) were used for oviposition. These branches were 

sprayed with each of the abovementioned concentrations for each plant extract, by using a hand held sprayer 

until runoff. To enhance wetting of the leaves, the surfactant Triton X-100 at o.1 % (v/v) was used (Pineda et 

al.2009). As a control treatment, the branches were sprayed with ethanol and surfactant only. The treated 

branches were dried at room temperature on Toilet paper (3 h after treatment).When dry, there were placed in a 

glass jar (1L), and branches from untreated plants were also used in the same a glass jar to determine the 

oviposition deterrence index (ODI) according to Riba et al.(2003) as follow: 

 

ODI=(NNS-NTS)/(NNS+NTS). 

 

Where: 

NNS= number of eggs laid on untreated plants.  

NTS = number of eggs laid on treated plants. 

 

This index ranged from approximately zero for no deterrence effect on the oviposition behavior to≈ 1 for 

complete deterrence (Pineda et al. 2009). Five replicates were used in each treatment, each replicate contained2 

male and 2 female (one day old), one branch of Tafla plant was treated and one untreated. The glass jars were 

provided with pads of cotton dipped in 10 % honey solutions and covered with muslin. The soaked pads of 

cotton with honey solutions were replaced every day to prevent fungal growth. The bottom of glass jar were 

covered with Toilet paper and replaced daily. The number of eggs laid per female were recorded, both an 

untreated and treated branches, to evaluate the fecundity. Then the ODI was also calculated. 

 

B. Effect of plant extracts on life parameters: 

 

The effect of three plant extracts were studied by continuous exposure of CLW adults (one day old) by fed 

on 10 % honey solutions contained the above mentioned concentrations of these plants. Control adults were fed 

on a 15 % honey solution alone. The same steps in (A) were also used, but one branch of N.oleander was used 

in each replicate. Five replicates were used, each replicate containing 2 male and 2 female (0ne day old). 

Longevity was determined by checking the adults daily until death. Fecundity was recorded by counting the 

number of eggs female
-1

 until death. To calculate the fertility, the percentage of eggs hatched from egg masses 

were recorded. 
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When egg hatch was complete in the control(Pineda et al. 2007; Osorio et al. 2008). If sufficient larvae of 

CLW were available, two hundred from each treatment were selected randomly from those emerging on the first 

day of hatch (Pineda et al. 2009). These larvae were placed in 10 glass jar, of 20 larvae each and fed on castor 

bean leaves until pupation. The percentage of pupation and adult emergence from each replicate were 

calculated. 

In all cases, the reduction % was calculated as follow: 

Reduction % = C-T/C x100 

Where: 

C =The value of parameters in the untreated control. 

T =The value of parameters in the treatment. 

Statistical analysis was conducted by ANOVA and compared by L.S.D. at 5 % and 1 % level of probability 

(Gomez and Gomez1984). 

 

Results and Discussion 

 

The results in Table (2) show the effect of the tested plant extracts on oviposition behavior of S.littoralis adults. 

The results indicated that all the tested plant extracts (at all concentration) significantly (p=0.05) decreased the 

number of eggs laid on treated surfaces especially at higher concentrations. Also, there was a gradual decrease in 

eggs laid per female with an increase in extract concentration. The Damsissa extract was the most effective followed 

by Datura and Camphor extracts, respectively. The tests of oviposition deterrent activity showed that oviposition 

surface and the interaction of this factor with three plant extractions had a significant effect on the number of eggs 

laidof S.littoralis adults. However, the number of eggs laid per female on treated surface and untreated surfaces was 

significantly different at all concentration. 

 
Table 2:Effect of three plant extracts on the fecundity of S.littoralis females. 

fecundity 

Concn. (ppm) 
Treatments 

 
Oviposition 

deterent 

index(ODI) 

Egg female -1 

on untreated 

plants ±SE 

Egg female -1 

on treated 

plants ±SE 

-0.17 387.60±30.01 547.84±37.09 0.0 Untreated 

0.03 

0.08 

0.16 
0.34 

0.52 

0.69 
0.77 

465.34±05.76 

487.20±03.26 

514.50±04.15 
596.72±05.77 

699.04±09.45 

745.28±14.49 
778.38±06.49 

436.06±21.16 

411.38±35.58 

374.10±21.51 
293.94±21.00 

222.76±07.29 

135.66±15.02 
099.08±03.48 

10 

100 

250 
500 

1000 

2500 
5000 

Datora 

0.03 
0.04 

0.08 

0.16 
0.31 

0.49 

0.64 

487.26±19.82 
470.90±20.03 

492.56±22.19 

579.90±05.94 
611.32±08.04 

689.02±06.00 

757.34±09.72 

444.78±15.91 
434.50±09.27 

419.36±11.08 

416.74±14.02 
324.48±25.82 

235.34±18.10 

163.64±21.63 

10 

100 

250 
500 

1000 

2500 
5000 

 

Camphor 

0.08 
0.29 

0.37 

0.53 
0.69 

0.79 

0.89 

485.54±6.23 
515.26±6.74 

535.82±8.58 

628.32±5.65 
720.68±15.06 

773.02±10.80 

841.72±7.79 

453.44±19.84 
283.60±08.75 

249.18±25.17 

192.88±10.56 
130.52±10.07 

090.02±02.55 

047.78±03.93 

10 
100 

250 

500 
1000 

2500 

5000 

Damsissa 

L.S.D. at                           5 %          1 %        5%          1%  

Treatments (T.)    =          34.22       49.79     16.37       23.68 

Concentrations (C.) =       26.34       34.96    16.94     22.49 
T. x C.=                             41.18       64.29    21.01     30.57 

 

These results are in accordance with those obtained by Pineda et al. (2009). They showed that azadirachtin 

caused a strong deterrence on S.littoralis adults when exposed to treated pepper plants. It is important to point 

out that oviposition deterrence effects can differ with the insecticide formulation, diversits of preparation from 

neem, and the insect species tested. 

Data listed in Table(3) show the effect of plant extracts on longevity of S.littoralis adults. From these data, 

all the tested plant extracts (at all concentration) significantly (p=0.05) decreased the longevity of S.littoralis 

adults, and this effect was more obivious on females than males. Also, there was a gradual decrease in longevity 

with increasing extract concentration. The mixing with food of plant extracts had a highly significant effect on 

the longevity especially at higher concentrations. Damsissa extract produced the best results followed by Datura 
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and Camphor extracts, respectively. Little information is available about the effect of the tested plant extracts on 

the longevity of Lepidopteran adults. No effect on longevity was observed when L.operculella (Iannacone and 

Lamas 2003), and S.littura (Naumann and Isman1995) adults were treated with azadirachten or when 

C.pomonella (Pons et al. 1999), and L.batrana (Saenz-de-Cabezon et al. 2005) were exposed to tebufenozide 

and methoxyfenuzide, respectively. In contrast, Pineda et al. (2009) mentioned that azadirachtin and 

methoxyfenozide significantly reduced the longevity of S.littoralis adults only at the higher concentrations 

tested (at 10 and/or 100 a.i. mg/L.). The reason for this effect is unclear significantly because the biochemical 

target sites in Lepidopteran adults for both compounds is presently unknown. Therefore, they suggested that 

more information on the adult endocrine system is needed before a general interpretation can be formulated on 

the susceptibility of this stage toward azadirachtin and methoxyfenozide. 

 
Table 3:Longevity (means ±SE) of S. littoralis adults continuously treated orally with three plant extracts until death. 

Reduction % Female longevity 

(days) ±SE 

Reduction 

% 

Male longevity 

(days) ±SE 

Concn. 

(ppm) 

Treatments 

 

00.00 11.78±0.09 00.00 12.32±0.26 0.0 Untreated 

08.99 

14.26 

19.52 

25.29 

32.77 

40.24 
47.03 

10.72 ±0.15 

10.10 ±0.10 

09.48 ±0.06 

08.80 ±0.16 

07.92 ±0.11 

07.04 ±0.14 
06.24. ±0.10 

06.17 

09.74 

18.18 

22.08 

24.36 

32.95 
38.79 

11.56±0.22 

11.12±0.21 

10.08±0.13 

09.60±0.21 

09.32±0.16 

08.26±0.24 
07.54±0.42 

10 

100 

250 

500 

1000 

2500 
5000 

 

 

 

Datora 

 

 
 

07.13 

11.88 
16.81 

23.59 

29.03 
35.82 

40.24 

10.94 ±0.12 

10.38 ±0.18 
09.80 ±0.10 

09.00 ±0.13 

08.36 ±0.12 
07.56 ±0.12 

07.04 ±0.11 

05.68 

06.01 
15.42 

19.32 

20.94 
31.66 

33.77 

11.62 ±0.25 

11.58 ±0.20 
10.42 ±0.25 

09.94 ±0.10 

09.74 ±0.12 
08.42 ±0.20 

08.16 ±0.26 

10 

100 
250 

500 

1000 
2500 

5000 

 

 
 

Camphora 

13.92 
17.66 

24.79 

32.94 
38.20 

45.16 

61.12 

10.14±0.07 
09.70±0.13 

08.86±0.17 

07.90±0.19 
07.28±0.14 

06.46±0.12 

04.58 ±0.17 

09.41 
11.69 

22.08 

22.73 
29.38 

35.23 

42.37 

11.16±0.27 
10.88±0.21 

09.60±0.15 

09.52±0.19 
08.70±0.22 

07.98±0.31 

07.10±0.18 

10 
100 

250 

500 
1000 

2500 

5000 

 
 

 

Damsissa 
 

L.S.D.at                              5 %     1 %             5%        1% 

Treatments (T.)        =      0.59      0.78            0.62       0.82 

Concentrations (C.)=       0.64      0.85             0.37       0.49  

T. x C.=                           0.76       0.91            0.48       0.51 
 

Reproductive parameters (fecundity and fertility) were significantly (p=0.05) affected by continuous treated 

orally of Damsissa, Datura and Camphor extracts (table 4). The data clearly indicate that all the tested plant 

extracts (at all concentrations) significantly decreased the fecundity of S.littoralis adults and this effect was 

more clear in Damsissa followed by Datura and Camphor extracts, respectively. Also, there was a gradual 

decrease in fecundity and fertility with an increase in extract concentration. This effect was dose dependent for 

fecundity only because this parameter decreased progressively with increasing concentration of each plant 

extract. The reduction in the mean number of eggs laid per female was ranged from 18.87 to 79.26 by Damsissa 

treatment, 29.09 to 64.68 by Datura and 13.64 to 60.89 by Camphor treatment, respectively. Only the fecundity 

of females treated with low concentrations of each plant extracts gave the lowest reduction in fecundity of 

S.littoralis adults. This effect was obvious with 10 ppm of Camphor extract. 

With respect of fertility, there was a reduction in the percentage of egg hatch for females treated orally with 

the tested plant extracts (table 4). This results indicate that all the tested plant extracts (at all concentrations) 

significantly decreased the hatchability and this effect was clear with Damsissa extract followed by Datura and 

Camphor extracts, respectively, value ranged from 14.19 to 72.26 for Damsissa, 11.18 to 63.44 for Datura and 

08.17 to 59.14 for Camphor treatment. These results are in agreement with those obtained byPineda et al. 

(2009). They mentioned that the fecundity and fertility of S.littoralis were adversely affected when adults 

continuously ingested azadirachtin and methoxyfenozide.  

Previous researchers indicated that significant reduction in reproductive parameters were observed when adults 

of S.littoralis (Adel and Sehnal, 2000), S.exempta (Tanzubil and McCaffery 1990) were treated with azadirachtin. 

Similarly, marked effects on fecundity and fertility were reported in adults  of L.botrana 
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Table 4: Effect of three plant extracts on fecundity and fertility of S. littoralis adults continuously treated by orally untildeath. 

Reproductive parameters 

Concn. 
(ppm) 

Treatments 
 

Reduction % 

 

Fertility(egg 
hatching %) 

 

Reduction 
% 

 

Fecundity(egg female-1) 
±SE 

 

00.00 93.00 00.00 922.0±30.10 0.0 Untreated 

11.18 
17.20 

30.54 

40.64 
50.54 

59.57 

63.44 

82.60 
77.0 0 

64.60 

55.20 
46.02  

37.60 

34.00 

29.09 
31.60 

42.97 

54.92 
56.18 

18.01 

64.68 

756.00±19.12 
653.80±18.57 

630.60±13.06 

525.80±12.82 
415.60±14.28 

404.00±12.44 

325.60±32.12 

10 
100 

250 

500 
1000 

2500 

5000 

Datura 

08.17 

10.75 

29.03 
38.49 

40.86 

55.69 
59.14 

 

85.40 

83.00 

66.00 
57.20 

55.00 

41.20 
38.00 

 

13.64 

26.72 

29.91 
39.63 

51.43 

54.99 
60.89 

 

796.20±10.89 

675.60±12.96 

646.20±13.01 
556.60±19.58 

447.80±18.45 

415.00±11.00 
360.60±11.95 

10 

100 

250 
500 

1000 

2500 
5000 

 

Camphor 

14.19 

23.01 

39.78 
50.32 

58.49 
67.09 

72.26 

79.80 

71.60 

56.00 
46.20 

38.60 
30.60 

25.80 

18.87 

32.86 

33.97 
48.11 

57.50 
64.92 

79.26 

 

748.00±18.55 
619.00±28.97 

608.80±4.22 

478.40±22.22 
391.80±13.05 

323.40±35.59 
191.20±16.07 

10 

100 

250 
500 

1000 
2500 

5000 

Damsissa 

L.S.D.at                            5 %     1 % 

Treatments (T.)            = 68.70    90.80 

Concentrations (C.) =     54.17    71.77  
T. x C.                          = 65.13     82.24 

 

(Saenz-de-Cabezon et al. 2005), A.velutimona and C.rosaceana (Sun et al. 2000) exposed to methoxyfenozide 

either through topical application or by ingestion. These effects may be a result of interference ofzadirachtin 

(Tanzubil and McCaffery1990) and methoxyfenozide (Pineda et al. 2007)with vitellogenin synthesis, its uptake, or 

both by developing oocytes. It is well known that maturation of insect eggs is dependent on proteins, lipids and 

carbohydrates, which are required for embryogenesis (Kanost et al. 1990). Taking into account that azadirachtin 

(Madina et al. 2004) and methoxyfenozide (Pineda et al. 2006) can disrupt ecdystereid-regulated events in insects. 

Similar trend was observed by Pineda et al. (2009) on S.littoralis adults by azadirachtin and methoxyfenozide. We 

suggested that the tested plant extracts could be interfere with the accumulation of proteins in the eggs, which also 

might explain the oviposition delay in S.littoralis adults. Also, these plant extracts may be reduced level of 

vitellogensis and development compared with control treatment. Tanzubil and McCaffery (1990) and Lawrence 

(1993) observed lower protein level in ovaries from S.exempta and A. suspense fed with azadirachtin and RH-5849 

(an analog of methoxyfenozide), respectively. Pineda et al. (2009) examined both contact and oral exposures on 

adults of CLW, and they suggested that CLW adults can be contaminated with pesticides either by contact with 

residues on plants or by drinking plant fluids. 

The results in Table (5) show the effect of plant extracts on progeny of S.littoralis adults. These results 

indicate that all the tested plant extracts decreased pupal and adult formation, and this effect was more obvious 

with Damsissa extract followed by Datura and Camphor extracts, respectively. Also, there was a gradual 

decrease in pupal and adult formation with an increase in extract concentrations.The reduction in pupal 

formation ranged from 07.14 to 32.65 by Damsissa, 04.59 to 28.57 by Datura and 01.03 to 24.29 by Camphor 

extracts, respectively.The reductionin adult formation was more obvious compared with pupal formation.  

The reduction in adult formation ranged from 09.14 to 28.08 by Damsissa, 01.73 to 24.17 by Datura and 

00.55 to 17.23by Camphor extracts, respectively. Pineda et al.(2009) reported that pupae derived from 

treatedadults were affected by methoxyfenozide but not by azadirachtin. Other researchers have reported that 

high pupal and prevalence of deformed adults when S.exigua (Carton et al.1998), S.littoralis (Gobbi et al.2000; 

pineda et al. 2004)pupae were treated with tebufenozide, methoxyfenozide, or both. Also, nonviable pupae of 

P.brassica derived from larvae that ingested a formulation of azadirachtin (Neem EC) were observed by 

Grisakora et al. (2006). The effects observed by authors could be attributed to the fact that the insecticides were 

ingested by final in star larvae or directly deposited into or the pupal stage.  

Our results clearly indicated that the tested plant extracts showed insecticidal properties and negatively 

affected the oviposition and reproductive parameters of S.littoralis adults. Also, showed the IGRs properties and 

affected the formation of pupal and adult stages. Generally these results suggested that the chemical structures 

of the tested plant extracts play an important role in the activity of these extracts as toxic substances against the 
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adult stage of the cotton leafworm. Also, these results suggested that changes in the population dynamics of S. 

littoralis in treated crops. However, more information is needed before these sublethal effects can be fully 

explained and understood in IPM programs using these plant extracts. 

 
Table 5: Effect of three plant extracts on progeny life parameters of S. littoralis adults continuously treated orally until death. 

Progeny life parameters 

Concn. 

(ppm) 

Treatments 

 
Reduction % 

 

** Adult emergence % 

 

Reduction 

% 

 

*Pupal 

formation % 
 

00.00 97.96 00.00 98.00 0.0 Untreated 

01.73 
09.32 

10.90 

11.36 
15.89 

19.04 

24.17 

96.26 
88.83 

87.28 

86.83 
82.39 

79.31 

74.28 

04.59 
08.67 

11.73 

14.79 
18.88 

26.02 

28.57 

93.50 
89.50 

86.50 

83.50 
79.50 

72.50 

70.00 

 

10 
100 

250 

500 
1000 

2500 

5000 
 

Datura 

00.55 

04.77 

06.68 
08.36 

13.77 

16.24 
17.23 

97.42 

93.19 

91.71 
89.77 

84.47 

82.05 
81.08 

01.03 

02.55 

07.65 
10.20 

17.85 

20.41 
24.29 

97.00 

95.50 

90.50 
88.00 

80.50 

78.00 
74.00 

10 

100 
250 

500 

1000 
2500 

5000 

 

Camphor 

09.14 

10.46 

16.36 
17.82 

18.87 

21.81 
28.08 

89.01 

87.71 

81.93 
80.50 

79.47 

76.59 
70.45 

07.14 

12.75 

15.31 
18.88 

22.96 

28.06 
32.65 

91.00 

85.50 

83.00 
79.50 

75.50 

70.50 
66.00 

10 

100 

250 
500 

1000 

2500 
5000 

Damsissa 

 *   Pupal formation was calculated based on the total number of larvae. 

** Adult emergence was calculated on the total number of pupae.  
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