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ABSTRACT 

 

The present investigation was carried out to study the 

effects of exposure of male full-grown pupae of the cotton leaf 

worm Spodoptera littoralis to substerilizing doses of gamma 

radiation (100,150 or 300 Gy), treating larval diet with different 

concentrations of Terminalia arjuna , Erythrine caffra, 

Taxodium distichum  or Melaleuca cajuputi plant extracts on 

certain biological aspects of the parental (P1),F1 generation and 

combined effect of Taxodium distichum(1.25 ethanol , 2.5%   

water extracts) and 100Gy of gamma radiation on also, the 

certain biological aspects of the parental (P1) and first filial (F1) 

generations. The biological aspects  included the effect on 

fecundity, egg hatchability, mating ability, and malformation, 

beside larval survival until adult emergence and sex ratio of the 

produced adult at different mating crosses between treated and 

untreated or treated other sex. Special attention was given to 

inherited sterility of treated male.  

 In addition, the studies also explained the effect of 

gamma radiation and different concentration of plant extracts of 

Taxodium disticum and combined effect of both on three tested 

enzymes (TOC,TAC and Cytochrom p450 ) . In addition the 

effect of them on the free testosterone .Using radiation in 

combination with Taxodium disticum gave synergistic effect by 

decreasing the activity of these enzymes among F1 adult 

male.This means that these treatments also interfered in the 

functions of these enzymes and hormone.  

 



Key word: 

             Spodoptera  littoralis (Boisd.) (Lepidoptera), Gamma 

irradiation , Terminalia arjuna , Erythrine caffra, Taxodium 

distichum and Melaleuca cajuputi, Total oxidative capacity 

(TOC), Total antioxidative capacity(TAC), Cytochrom p450and 

free testosterone. 



 

  صلخستالم

 كل من العذارى كاملة النمو لحشرة     تناولت الدراسة الحالية تأثير تعريض       

 وكذلك تغذيـة يرقـات       ) جراى ٣٠٠، ١٥٠  ،   ١٠٠( لجرعات   ورق القطن دودة  

بعض المستخلصات النباتية وأستخدم األثير     بورق خروع معامل    العمر الرابع على    

مذيبات السـتخالص بعـض النباتـات       الكلوروفورم واأليثانول ك  ، الماء،البترولى  

تركيزات مختلفة على بعض النواحى     ب  كالتكسوديوم،األرثينيا،الترميناليا والمياللويكا 

المسـتخلص   وكذلك دراسـةالتأثير المشـترك لكـل مـن           البيولوجية لجيل االباء  

على بعض النواحى البيولوجية     لنبات التكسوديوم   % ١,٢٥واأليثانولى% ٢,٥المائى

وقد شملت الدراسة تأثير المعـامالت المختلفـة علـى          . والجيل االول  باءلجيل اال 

خصوبة االناث وفقس البيض وقدرة الذكور المعاملة على تلقيح االنـاث وأهتمـت             

عـداد  الدراسة بصفه خاصة بتوريث العقم وانتقال الحيوانـات المنويـة بجانـب أ            

اليرقات القادرة على الحياة حتى الطور اليافع والنسبة الجنسية للذكور مع االنـاث             

 . وذلك عند تزاوج الذكور واالناث المعاملة مع نظيرتها الغير معاملة

العذارى الكاملة النمـو    ذكور  تأثير األشعاع ل   البيوكيميائيةوشملت الدراسة    

ـ      لصتركيزات مختلفة من مسـتخ    وكذلك المعاملة ب    حـدة   ى التكسـوديوم كـل عل

 كل من نشاط مضادات األكسدة و أنزيمات األكسـدة          ىأوتأثيرهما المشترك معا عل   

نتيجة المعامالت   وأيضا أنزيمات الطاقة والمضادة للسمية وكذلك هرمون الخصوبة       

 .   على حشرات الذكور الكاملةالمختلفة



Results and Discussion  

 

 

   Table (8): Effect   of petroleum ether extracts of Melaleuca and Taxodium on some biological aspects when     

applied to 4
th
 larval instar cotton leaf worm, Spodoptera littoralis . 

   

 

      Mean of developmental period (day)±±±±S.E.  

 

Larvae 

 

Pupae 

 

 

Plant 

extracts 

 

 

Conc. 

% 

  

  

Dead   

larvae 

% 

   

 

 

Dead 

Pupae 

% 

  

 

 

Total  

Mortality 

% 

  

Male 

 

Female 

Average 

Period of 

Larvae and 

pupae 

 

 

Pupation 

  % 

 

 

Adult 

emergence   

% 

 

 

Growth 

index 

 

Control 

 

 

0 

 

7.7 

 

   3.3 

 

11.0 

 

12.2±0.06 

 

11.18±0. 02 

 

11.30±0.03 

 

23.4 

 

   92.20 

 

     96.30 

 

     4.12 

 

Control solvent 

 petroleum ether 

 

0 

 

6.6 

 

17.8 

 

24.4 

 

13.3±0.01 

 

13.40±0.02 

 

12.30±0.02 

 

26.15 

 

    93.30 

 

75.5 

 

2.9 

 

 

Melaleuca cajuputi 

10 

5 

2.5 

1.25 

0.625 

22.0 

22.0 

16.6 

10.0 

8.9 

31.1 

26.6 

25.5 

24.4 

17.8 

53.10 

48.60 

42.10 

34.40 

26.70 

16.70±0.07 

16.50±0.05 

15.70±0.04 

14.50±0.03 

14.20±0.03 

15.70±0.06 

15.10±0.05 

14.40±0.04 

14.30±0.03 

13.10±0.02 

15.60±0.06 

15.00±0.05 

14.10±0.03 

14.00±0.03 

13.00±0.02 

32.35 

31.55 

29.95 

28.65 

27.25 

77.70 

77.70 

83.30 

90.00 

91.00 

60.00 

65.70 

69.30 

72.84 

80.50 

1.80 

2.08 

2.30 

2.50 

2.90 

 

 

Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

26.6 

25.5 

23.3 

22.2 

13.3 

31.1 

27.8 

24.4 

22.2 

22.3 

57.70 

53.30 

47.70 

44.40 

35.60 

17.70±0.09 

16.60±0.07 

16.40±0.07 

15.30±0.04 

14.90±0.03 

15.60±0.07 

15.50±0.06 

15.30±0.06 

14.70±0.05 

14.20±0.03 

15.50±0.06 

15.10±0.05 

15.00±0.05 

14.30±0.04 

14.00±0.03 

33.25 

31.90 

31.55 

29.80 

29.00 

73.30 

74.40 

76.70 

77.80 

86.70 

58.01 

62.70 

68.12 

71.40 

74.40 

1.70 

1.96 

2.16 

2.40 

3.60 
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Results and Discussion  

 

 

Table (9): Effect   of petroleum ether extracts   of Termenalia   and Erythrina  on some biological aspects when     

applied to 4
th
 larval   instar cotton leaf worm, Spodoptera littoralis . 

   

Mean of  developmental period (day)±±±±S.E.  

 

Pupae 

 

Plant 

extracts 

 

Conc. 

% 

 

Dead 

larvae 

% 

 

Dead 

Pupae 

% 

 

 

Total  

Mortality 

%  

 

Larvae 

Males Females 

Average 

Period of 

larvae 

and 

pupae 

 

Pupation 

% 

 
  Adult 

emergence 

     % 

 

Growth 

index 

 

Control 

 

 

0 

 

7.7 

 

   3.4 

 

11.1 

 

12.2±0.06 

 

11.18±0. 02 

 

11.30±0.03 

 

23.4 

 

   92.20 

 

     96.30 

 

     4.12 

 

Control solvent 

Petroleum ether  

 

0      

 

6.7 

 

16.8 

 

24.5 

 

13.3±0.01 

 

13.40±0.02 

 

12.30±0.02 

 

26.15 

 

  93.90 

 

75.5 

 

2.9 

 

 

Terminalia 

arjuna ,  

10 

5 

2.5 

1.25 

0.625 

23.3 

18.9 

17.8 

15.6 

14.4 

22.3 

15.5 

14.4 

13.3 

11.15 

45.60 

34.40 

32.20 

28.80 

25.55 

16.50±0.06 

16.00±0.05 

15.97±0.05 

15.20±0.04 

14.01±0.02 

15.50±0.06 

15.40±0.04 

14.90±0.03 

14.89±0.02 

14.13±0.01 

15.40±0.06 

15.36±0.02 

14.70±0.05 

14.50±0.01 

14.00±0.01 

31.95 

31.18 

30.77 

29.90 

28.08 

 

76.60 

81.10 

82.20 

84.40 

85.55 

    71.01 

80.80 

82.43 

84.20 

87.01 

2.20 

2.60 

2.75 

2.80 

3.10 

 

 

  Erythrina caffra 

10 

5 

2.5 

1.25 

0.625 

28.9 

21.1 

21.1 

20 

18.9 

26.7 

22.2 

14.5 

13.3 

11.1 

55.60 

43.30 

35.60 

33.30 

30.00 

17.50±0.09 

17.30±0.08 

16.97±0.08 

16.20±0.06 

15.01±0.05 

14.50±0.04 

14.40±0.04 

14.20±0.03 

13.89±0.02 

13.13±0.01 

14.40±0.04 

14.36±0.04 

14.00±0.03 

13.50±0.01 

13.00±0.01 

31.95 

31.68 

31.07 

29.90 

28.08 

71.10 

78.80 

78.80 

80.00 

81.10 

62.5 

71.8 

81.7 

83.3 

86.3 

1.95 

2.26 

2.60 

2.80 

3.07 
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    Table (10): Effect  of petroleum ether extracts of Melaleuca, Taxodium Terminalia  and Erythrine   on some 

biological aspects of the cotton leaf worm Spodoptera littoralis . 
 

 

 

Plant 

 

Conc. 

 

Sex ratio 
 

  Adult longevity of adult /                                             

days mean  ±±±±S.E. 

 

Reduction in F1 progeny

Extracts      

 

% 
Males Females Males Females  

 

Solvent  

 

0 

 

1.5 

 

1 

 

14.30±0.01 

 

14.45±0.02 

 

0 

 

 

Melaleuca cajuputi 

10 

5 

2.5 

1.25 

0.625 

2. 3 

1.2 

1.2 

1.3 

1.2 

1 

1 

1 

1 

1 

8.05±0.07 

9.16±0.04 

10.00±0.03 

10.30±0.02 

11.10±0.03 

8.90±0.02 

9.14±0.07 

10.20±0.03 

10.40±0.02 

11.00±0.02 

38.2 

32.4 

23.5 

13.2 

2.9 

 

 

Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

1.4 

1.6 

1.4 

1.2 

1.2 

 

1 

1 

1 

1 

1 

8.50±0.04 

9.14±0.03 

10.00±0.02 

10.14±0.04 

10.30±0.02 

8.00±0.06 

9.20±0.02 

8.00±0.04 

10.50±0.06 

10.50±0.03 

44.1 

38.2 

30.8 

26.5 

14.7 

 
Terminalia arjuna  

10 

5 

2.5 

1.25 

0.625 

1. 5 

1.2 

1.2 

1.5 

1.2 

1 

1 

1 

1 

1 

 

08.50±0.05 

     08.60±0.04 

 09.16±0.07 

 09.20±0.07 

10.20±0.04 

08.40±0.02 

08.50±0.05 

09.17±0.03 

09.22±0.03 

10.20±0.04 

27.90 

13.20 

10.30 

5.90 

1.50 

 
Erythrina caffra 

10 

5 

2.5 

1.25 

0.625 

1.1 

1.2 

1.2 

1.4 

1.4 

 

1 

1 

1 

1 

1 

07.9±0.02 

08.05±0.05 

08.16±0.06 

09.15±0.04 

09.40±0.08 

07.40±0.02 

08.50±0.07 

08.70±0.04 

09.24±0.06 

09.50±0.03 

42.90 

35.06 

27.30 

19.50 

7.35 
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    Table (11): Effect of petroleum ether extracts of the four tested plants on some biological aspects of the 4
th
 larval  

                                        of cotton leaf worm Spodoptera littoralis treated.  
 
 

 
Plant extracts 

 
%Conc. 

 
GI 

 
RGI 

Mean  larval 
weight 

           (g) 

Mean  Pupal                        
weight  
(g) 

Pupation 
% 

Survival 
% 

 
   Control 

 
0 

 
0.922 

 
1.000 

 
0.300 

 
0.358 

 
92.20 

 
88.8 

 
Solvent 

petroleum ether 

 
0 

 
0.93 

 
1.00 

 
 

0.240 

 
 

0.310 

 
93.90 

 
75.55 

Melaleuca cajuputi 10 
5 
2.5 
1.25 
0.625 

0.70 
0.70 
0.83 
0.90 
0.91 

0.75 
0.75 
0.89 
0.97 
0.98 

0.180 
0.200 
0.210 
0.230 
0.250 

 0.210 
 0.220 

           0.213 
           0.305 
           0.310 

77.7 
77.7 
83.30 
90.00 
91.00 

46.66 
51.11 
57.77 
65.55 
73.33 

 
Erythrina caffra 

10 
5 
2.5 
1.25 
0.625 

0.71 
0.79 
0.79 
0.80 
0.81 

0.76 
0.85 
0.85 
0.86 
0.87 

0.100 
         0.120 
         0.130 
         0.180 
         0.200                                                                  

0.200 
0.210 
0.230 
0.240 
0.300 

71.1 
78.80 
78.80 
80.00 
81.10 

48.40 
55.50 
62.20 
68.90 
70.00 

 
Terminalia arjuna  

10 
5 
2.5 
1.25 
0.625 

0.77 
0.81 
0.87 
0.88 
0.90 

0.83 
0.87 
0.94 
0.95 
0.97 

0.120 
0.130 
0.150 
0.200 
0.210 

0.230 
0.240 
0.290 
0.300 
0.320 

76.76 
81.10 
86.70 
87.70 
90.00 

50.00 
53.30 
62.20 
71.11 
72.20 

 
Taxodium distichum 

10 
5 
2.5 
1.25 
0.625 

0.73 
0.74 
0.77 
0.78 
0.87 

0.78 
0.79 
0.83 
0.84 
0.94 

0.140 
0.150 
0.170 
0.190 
0.230 

0.290 
0.295 
0.310 
0.320 
0.350 

73.3 
74.40 
76.70 
77.80 
86.70 

42.22 
56.55 
78.88 
55.55 
64.44 

                        GI= growth inhibition                            RGI=   Relative growth inhibition     

         

-113- 



Results and Discussion  

 

 

 Table (12): Effect of 10% aqueous extracts of the four tested plants on some biological aspects when applied to 

                   4
th
 larval instar of cotton   leaf worm Spodoptera littoralis . 

 

 

Mean of developmental period (day)±±±±S.E.  

 

 
Pupae 

 

Plant 

Extracts Dead 

larvae 

% 

Dead 

Pupae 

% 

 

Total 
Mortality  

%  

Larvae Males Females 

Average 

Period of 
larvae and 

pupae  

 

 
Pupation 

% 

 

 
Adults 

emergence 

% 

 
Growth 

index 

Control 
 

7 

 

5 

 

12 

 

12.2±0.06 

 

11.18±0. 02 

 

11.30±0.03 

 

23.4 

 

93.00 

 

94.60 

 

3.3 

 
Terminalia arjuna 

67 9  75.00 16.45±0.40 12.20±0.08 12.00±0.07 28.55 33.00 72.70 2.54 

 
Melaleuca cajuputi 

59 11 70.00 14.46±0.24 12.73±0.08 12.30±0.07 26.98 41.00 73.17 2.71 

 
Taxodium distichum 

55 9 64.00 14.47±0.20 13.28±0.07 13.40±0.02 27.81 45 80 2.90 

 

Erythrina caffra 
 

40 8 48 15.47±0.20 12.28±0.06 12.10±0.02 27.66 60 86.67 3.13 
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           Table (13): Effect of 10% aqueous extracts of the four tested plants on some biological aspects of the 

                    4
th
 larval instar of cotton   leaf worm Spodoptera littoralis . 

 

 

Plant 

 

Sex ratio 

 
Longevity of adult 

(day)±±±±S.E. 

 

Reduction in F1 
progeny 

Extracts      

 Male Female Male Female  

 

Control 

 

1 

 

1 

 

11.5±0.06 

 

11.00±0.09 

 

0 

 

 
Terminalia arjuna 

 

3.8 

 

 

1 

 

08.11±0.03 

 

 

07.80±0.04 

 

71.08 

 

Melaleuca cajuputi 
 

 

2.00 

 

1 

 

8.40±0.03 

 

07.25±0.03 

 

63.85 

 
Taxodium distichum 

 

 

1.30 

 

1 

 

08.38±0.02 

 

06.40±0.02 

 

56.63 

 

Erythrina caffra 
 

 

1.20 

 

1 

 

08.30±0.02 

 

06.00±0.02 

 

37.35 
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  Table (14): Effect of 10% aqueous extracts of the four tested plants on some biological aspects of the 

                     4
th
 larval instar of cotton   leaf worm Spodoptera littoralis . 

 

 

Plant extracts 

 

GI 

 

RGI 

Mean  larval 

weight 

(g) 

Mean  pupal 

weigh 

(g) 

 

Pupation 

% 

 

Survival 

% 

 

   Control 
 

0.930 

 

1.000 

 

0.300 

 

0.258 
 

93.90 

 

75.55 

 
Terminalia arjuna 

0.350 0.380 

 

        0.129 

 

0.230 33.00 24.00 

 
Melaleuca cajuputi 

 

0.410 

 

 

0.440 

 

 

0.126 

 

0.247 

 

41.00 

 

 

30.00 

 

 
Taxodium distichum 

 

0.450 

 

0.480 

 

 

0.133 

 

 

0.249 
 

45.00 

 

36.00 

 

Erythrina caffra 
 

  

0.600 

 

 

0.65 

 

 

0.155 

 

0.253 

 

60.00 

 

 

52.00 

 

 

                                     GI= growth inhibition                            RGI=   Relative growth inhibition     
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  Table (15): Effect   of chloroform extracts of Terminalia, Melaleuca and Taxodium on some biological aspects 

of the as4
th
 larval instar cotton leaf worm Spodoptera littoralis.  

 

 

Mean of developmental period (day) ±±±±S.E.  

 

 

Larvae 

Pupae 

 

 

Plant 

Extracts 

 

 

Conc. 

% 

 

 

Dead 

larvae 

% 

 

  

Dead 

Pupae 

% 

    

    

      Total 

Mortality 

%  

 Male Female 

Average 

Period of 

larvae and 

pupae 

 

 

Pupation 

      % 

 

 

Adult 

emergenc

e 

% 

 

 

Growth 

index 

Control solvent 

Water 

0 

 
5 4 9 12.2±0.06 11.18±0. 02 11.30±0.03 23.4 94.40 95.20 4.06 

 

Terminalia arjuna 

10 

5 

2.5 

1.25 

0.625 

35.0 

22.2 

20.0 

13.3 

12.2 

30.0 

24.4 

   17.8 

16.6 

14.4 

55.00 

46.60 

37.80 

29.90 

26.60 

16.40±0.03 

15.50±0.09 

14.91±0.02 

14.40±0.06 

14.20±0.09 

12.86±0.02 

12.70±0.03 

12.10±0.02 

11.91±0.03 

11.11±0.07 

12.7±0.02 

12.6±0.04 

12.5±0.02 

11.2±0.07 

11.0±0.01 

29.18 

28.15 

27.20 

26.45 

25.25 

74.40 

77.80 

80.0 0 

86.70 

87.80 

67.20 

68.60 

     77.70 

80.80 

82.30 

2.30 

2.40 

2.90 

3.05 

3.30 

 

Melaleuca cajuputi 

10 

5 

2.5 

1.25 

0.625 

30.0 

27.8 

23.3 

16.6 

11.1 

33.3 

28,9 

26.6 

20.0 

16.6 

63.30 

56.70 

49.90 

36.60 

27.70 

16.95±0.03 

16.80±0.04 

16.51±0.04 

15.60±0.06 

15.50±0.09 

15.42±0.09 

15.90±0.08 

15.50±0.05 

14.91±0.03 

14.71±0.07 

15.0±0.01 

15.2±0.03 

15.4±0.02 

13.7±0.01 

14.4±0.03 

32.15 

30.55 

31.05 

30.3 

30.05 

70.00 

72.20 

76.66 

83.30 

88.80 

52.4 

60.00 

65.60 

74.66 

81.25 

1.63 

1.90 

2.10 

2.46 

2.70 

 

Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

36.7 

34.4 

32.2 

27.8 

22.2 

36.6 

26.6 

23.3 

22.2 

22.2 

73.30 

61.00 

55.50 

50.00 

44.40 

19.70±0.05 

17.60±0.03 

15.32±0.04 

15.25±0.06 

13.12±0.04 

13.58±0.02 

13.30±0.03 

12.90±0.02 

11.57±0.03 

10.74±0.01 

13.40±0.02 

13.10±0.04 

12.50±0.05 

11.50±0.03 

10.60±0.01 

33.19 

30.80 

28.02 

26.75 

24.25 

63.30 

65.50 

67.70 

72.20 

77.70 

57.80 

62.70 

     65.57 

69.20 

71..40 

1.7 

2.03 

2.30 

2.58 

2.90 
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Results and Discussion  

 

 

Table (16 ):Effect   of chloroform extracts of Erythrine on some biological aspects of the as4
th
 larval instar 

cotton leaf worm   Spodoptera littoralis .  

 

Mean of developmental period (days)±±±±S.E.  

 

 

Pupae 

 

Plant 

Extracts 

 

Conc. 

% 

 

Dead 

larvae 

% 

 

Dead 

pupae 

% 

    

    Total  

Mortality 

 %  

Larvae Male Female 

Average 

Period of 

larvae and 

pupae 

 

 

Pupation 

   % 

 

 

Adults 

emergence 

% 

 

 

Growth 

index 

Control solvent 

Water 

 

0 

 

 

5 

   

 4 

 

 

9 

 

    12.2±0.06 

 

11.18±0. 02 

 

11.30±0.03 

 

23.4 

     

      94.40 

     

      95.20 

     

      4.06 

 

Control solvent 

Chloroform    

  

 

0 

 

8 

 

5 

 

13.00 

 

14.2±0.14 

 

11.98±0. 02 

 

11.82±0.04 

 

26.1 

 

    91.10 

 

93.90 

 

2.9 

 

Erythrina caffra 

 

10 

5 

2.5 

1.25 

0.625 

28.8 

24.4 

15.6 

11.1 

11.1 

22.2 

22.2 

22.2 

20 

16.6 

51.00 

46.60 

      37.80 

28.00 

25.00 

15.08±.056 

 14.80±.030 

14.04±0.02 

 13.90±0.02 

 13.80±0.09 

13.04±0.04 

 12.6±0.03 

11.40±0.06 

10.26±0.07 

10.18±0.04 

13.00±0.05 

12.50 ±0.02 

11.20±0.03 

10.20±0.06 

10.04±0.07 

28..10 

27.35 

25.34 

24.18 

23.90 

71.10 

75.55 

84.40 

88.80 

88.80 

68.80 

70.60 

73.70 

77.50 

81.25 

2.40 

2.58 

2.90 

3.20 

3.40 
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Results and Discussion  

 

 

     Table (17): Effect of chloroform extracts of Terminalia, Melaleuca Taxodium and Erytherina on some     

biological aspects of the as4
th
 larval instar cotton leaf worm Spodoptera littoralis.. 

 

 

Plant 

 

Conc. 

Sex ratio Adult  longevity(day ) 

Mean ±±±±S.E. 

 

Reduction in F1 progeny 

extracts      

 

% 

Male Female Male Female  

 

Chloroform 

 

0 

 

1.3 

 

1 

 

11.00±0.06 

 

11.45±0.05 

 

0 

Control (water)  

0 

 

1 

 

1 

 

11.5±0.06 

 

11.00±0.09 

 

0 

 

Terminalia arjuna 

10 

5 

2.5 

1.25 

0.625 

1. 5 

1.2 

1.2 

1.5 

1.2 

1 

1 

1 

1 

1 

07.50±0.05 

08.20±0.04 

09.16±0.07 

09.20±0.07 

10.60±0.04 

08.10±0.02 

08.40±0.05 

09.20±0.03 

09.50±0.03 

10.00±0.04 

45.80 

42.20 

32.50 

24.09 

21.70 

 

Melaleuca cajuputi 

10 

5 

2.5 

1.25 

0.625 

1.4 

1.2 

1.2 

1.3 

1.03 

1 

1 

1 

1 

1 

8.50±0.07 

8.10±0.09 

9.30±0.03 

9.80±0.02 

9.90±0.06 

7.90±0.07 

8.00±0.05 

9.50±0.03 

9.90±0.07 

10.01±0.02 

60.24 

53.01 

45.78 

35.50. 

21.60 

 

Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

1.2 

1.3 

1.2 

1.6 

1.1 

1 

1 

1 

1 

1 

07.60±0.08 

08.60±0.07 

08.90±0.04 

09.16±0.08 

10.40±0.03 

07.20±0.07 

08.20±0.08 

08.30±0.05 

09.10±0.06 

10.00±0.03 

60.24 

55.42 

51.80 

45.78 

39.75 

 

 

Erythrina caffra 

 

10 

5 

2.5 

1.25 

0.625 

1.1 

1.2 

1.2 

1.4 

1.4 

 

1 

1 

1 

1 

1 

07.9±0.02 

08.05±0.05 

08.16±0.06 

09.15±0.04 

09.80±0.08 

07.40±0.02 

08.40±0.07 

08.50±0.04 

09.04±0.06 

09.50±0.03 

42.90 

35.06 

27.30 

19.50 

15.60 
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Results and Discussion  

 

 

   Table (18): Effect   of chloroform extracts of Terminalia, Melaleuca Taxodium and Erytherina on some biological aspects of the 

as4
th
 larval       instar cotton leaf worm Spodoptera littoralis.   

 

 

Plant extracts 

 

%Conc. 

 

GI 

 

RGI 

 

Mean Larval 

weight 

        (g) 

 

Mean Pupal 

weight 

(g) 

Pupation 

% 

Survival 

% 

 

 Chloroform 0 

 

0.91 

 

 

0.97 

 

 

0.180 

 

0.310 91.10 85.55 

 

Control water)( 

 

0 

 

 

0.94 

 

1.00 

 

0.340 

 

0.323 

 

94.40 

 

90 

 

Melaleuca cajuputi  

10 

5 

2.5 

1.25 

0.625 

0.70 

0.72 

0.77 

0.83 

0.89 

0.75 

0.77 

0.82 

0.88 

0.95 

0.190 

0.200 

0.210 

0.230 

0.260 

0.180 

0.260 

0.270 

0.290 

0.320 

70.00 

72.20 

76.66 

83.30 

88.80 

36.66 

43.30 

50.00 

62.20 

72.20 

Terminalia arjuna  10 

5 

2.5 

1.25 

0.625 

0.74 

0.78 

0.80 

0.87 

0.88 

0.79 

0.83 

0..85 

0.93 

0.94 

0.083 

0.090 

0.100 

0.130 

0.150 

0.170 

0180 

0.190 

0.230 

0.250 

74.40 

77.80 

80.0 0 

86.70 

87.80 

50.00 

53.00 

62.20 

70.00 

72.20 

 

Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

0.63 

0.66 

0.68 

0.72 

0.78 

0.67 

0.70 

0.72 

0.77 

0.83 

0.150 

0.160 

0.190 

0.230 

0.250 

0.260 

0.270 

0.275 

0.290 

0.330 

63.30 

65.50 

67.70 

72.20 

77.70 

36.60 

41.10 

44.40 

50.00 

55.50 

 

 
Erythrina caffra 

 

10 

5 

2.5 

1.25 

0.625 

0.71 

0.75 

0.84 

0.89 

0.89 

0.78 

0.82 

0.92 

0.98 

0.98 

0.090 

0.096 

0.130 

0.150 

0.200 

0.170 

0.180 

0.190 

0.190 

0.220 

71.10 

75.55 

84.40 

88.80 

88.80 

48.44 

55.50 

62.20 

68.80 

72.20 

                            GI= growth inhibition                            RGI=   Relative growth inhibition     
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Results and Discussion  

 

 

 Table (19): Effect of Ethanol extracts of Melaleuca and Taxodium on some biological aspects of the as4
th
 larval     

                    instar cotton leaf worm  Spodoptera littoralis .  

   

Mean of developmental period (day)±±±±S.E.  

 

 
Pupae 

 

Plant 

Extracts 

 

 

Conc. 

% 

 

 

Dead 

larvae 

% 

 

  

Dead 

Pupae 

% 

 

 

Total  
mortality 

% 
 

Larvae Males Females 

Average 

Period of 

larvae and 

pupae 

 

 

Pupation 

  % 

 
Adults 

emergence 

% 

 
Growth 

index 

Control solvent 

Water 
 
0 

 

5.6 

 

   4.7 

 

10.3 

 

12.2±0.06 

 

11.18±0. 02 

 

11.30±0.03 

 

23.4 

 

    94.40 

 

     95.20 

 

     4.06 

 

Control solvent 

Ethanol  

 
0 

 

8.9 

 

6.1 

 

15.00 

 

14.2±0.14 

 

11.98±0. 02 

 

11.82±0.04 

 

26.1 

 

    91.10 

 

93.90 

 

2.9 

 

Melaleuca cajuputi 

10 

5 

2.5 

1.25 

0.625 

22.2 

18.9 

16.7 

13.3 

11.1 

51.4 

46.6 

42.7 

37.2 

31.25 

73.60 

65.50 

59.30 

50.50 

42.35 

16.20±0.06 

16.23±0.04 

15.80±0.05 

15.20±0.01 

15.08±0.03 

15.08±0.04 

14.20±0.06 

13.60±0.05 

13.50±0.05 

12.40±0.04 

15.00±0.01 

14.10±0.06 

13.50±0.04 

13.40±0.01 

12.00±0.06 

31.24 

30.38 

29.35 

28.65 

27.28 

77.70 

81.10 

83.30 

86.70 

88.80 

48.60 

53.40 

57.30 

62.80 

68.75 

1.55 

1.75 

1.95 

2.19 

2.50 

 

Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

31.1 

26.7 

22.2 

16.7 

12.2 

54.7 

45.5 

40 

33.3 

27.8 

85.80 

72.20 

62.20 

50.00 

40.00 

19.10±0.04 

18.10±0.02 

17.68±0.02 

16.07±0.08 

15.80±0.04 

17.50±0.02 

17.40±0.03 

15.24±0.08 

15.50±0.02 

14.70±0.01 

16.10±0.02 

17.00±0.01 

15.00±0.05 

15.30±0.03 

13.20±0.07 

35.90 

35.30 

32.80 

31.47 

29.75 

71.10 

73.30 

77.80 

83.30 

87.78 

45.3 

54.50 

     60.00 

66.66 

72.15 

1.30 

1.50 

1.83 

2.12 

2.43 
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Results and Discussion  

 

 

Table (20): Effect of Ethanol extracts of  Terminalia and Erythrine on  some biological aspects of the as4
th
 larval  

instar cotton leaf worm  Spodoptera littoralis .    

 

Mean of developmental period (day)±±±±S.E. 

 

 
Pupae 

 

Plant 

Extracts 

 

 

Conc. 

% 

 

 

Dead 

larvae 

% 

 

  

Dead 

Pupae 

% 

 

 

Total   
mortality  

% 
 

Larvae Male Female 

Average 

Period of 

larvae and 

pupae 

 

 

Pupation 

 % 

 
Adults 

emergence 

% 

 
Growth 

index 

 

Control solvent 

  

 
0 

 

5.6 

 

   4.7 

 

10.3 

 

12.2±0.06 

 

11.18±0. 02 

 

11.30±0.03 

 

23.4 

 

    94.40 

 

     95.20 

 

     4.06 

 

Control solvent 

Ethanol  

 
0 

 

8.9 

 

6.1 

 

15.00 

 

14.2±0.14 

 

11.98±0. 02 

 

11.82±0.04 

 

26.1 

 

    91.10 

 

93.90 

 

2.9 

 
Terminalia arjuna  

 

10 

5 

2.5 

1.25 

0.625 

27.8 

26.7 

20 

16.7 

14.4 

30.70 

27.70 

 22.20 

13.30 

11.8 

58.50 

54.40 

44.20 

30.00 

26.20 

14.76±0.06 

14.70±0.08 

14.50±0.09 

14.38±0.05 

14.25±0.09 

12.90±0.02 

12.63±0.03 

12.36±0.02 

12.00±0.03 

11.59±0.05 

12.63±0.01 

12.00±0.05 

11.87±0.09 

11.59±0.04 

11.60±0.05 

27.53 

27.10 

26.60 

26.20 

25.80 

72.20 

73.33 

80.0 0 

83.30 

85.60 

69.23 

72.72 

     77.70 

86.66 

88.31 

2.50 

2.70 

2.90 

3.30 

3.40 

 

Erythrina caffra 
10 

5 

2.5 

1.25 

0.625 

35.6 

33.3 

32.2 

30 

27.8 

22.4 

16.6 

13.1 

12.7 

10.8 

58.00 

49.90 

45.30 

42.70 

38.60 

14.52±.08 

  12.93±.06 

12.90±0.05 

 12.80±0.09 

 12.68±0.03 

12.93±0.04 

 12.75±0.06 

12.52±0.01 

11.95±0.02 

11.30±0.04 

12.90±0.05 

12.60 ±0.07 

12.20±0.07 

11.80±0.03 

11.20±0.07 

27.40 

25.60 

25.25 

24.60 

23.90 

64.44 

66.66 

67.77 

70.00 

72.22 

77.58 

83.33 

86.88 

87.30 

89.23 

2.80 

3.30 

3.40 

3.60 

3.70 
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Results and Discussion  

 

 

    Table (21): Effect of Ethanol extracts of  Melaleuca, Taxodium , Terminalia and Erytherine on some  biological 

aspects of the as4
th
 larval instar cotton leaf worm Spodoptera littoralis.. 

 

 

Plant 

 

Conc. 

 

Sex ratio 

 

Longevity of adult 

(day)±±±±S.E. 

 

Reduction in F1 progeny 

extracts      

 

% 

Males Females Males Females  

Control solvent 

(water) 

 

 

0 

 

1 

 

1 

 

12.00±0.07 

 

11.00±0.05 

 

0 

 
Melaleuca cajuputi  

10 

5 

2.5 

1.25 

0.625 

1.10 

1.80 

1.90 

1.10 

1.01 

1 

1 

1 

1 

1 

7.60±0.03 

8.50±0.09 

9.20±0.07 

9.50±0.07 

10.00±0.03 

6.90±0.04 

8.00±0.05 

9.10±0.06 

9.20±0.07 

9.70±0.04 

59.04 

53.01 

48.19 

40.96 

33.73 

 
Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

1.2 

1.3 

1.2 

1.6 

1.1 

 

1 

1 

1 

1 

1 

07.60±0.08 

08.60±0.07 

08.90±0.04 

09.16±0.08 

10.40±0.03 

07.20±0.07 

08.20±0.08 

08.10±0.05 

09.10±0.06 

10.00±0.03 

65.06 

56.62 

49.39 

39.75 

31.33 

 
Terminalia arjuna  

 

10 

5 

2.5 

1.25 

0.625 

1. 2 

1.1 

1.2 

1.3 

1.3 

1 

1 

1 

1 

1 

11.30±0.06 

 11.30±0.05 

 11.60±0.07 

 11.60±0.07 

12.0±0.08 

11.20±0.04 

11.00±0.05 

11.50±0.08 

11.40±0.05 

11.60±0.06 

45.80 

42.20 

32.50 

24.09 

21.70 

 

Erythrina caffra 
10 

5 

2.5 

1.25 

0.625 

1.8 

1.8 

1.6 

1.4 

1.1 

 

1 

1 

1 

1 

1 

06.30±0.04 

06.30±0.04 

07.60±0.03 

07.90±0.05 

08.00±0.07 

05.60±0.02 

05.60±0.03 

06.50±0.04 

07.30±0.06 

07.30±0.05 

45.80 

39.76 

36.14 

33.73 

30.12 
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Results and Discussion  

 

 

Table (22): Effect of Ethanol extracts of  Melaleuca, Erytherine, Terminalia and Taxodium on some   biological 

aspects of the as4
th
 larval instar cotton leaf worm Spodoptera littoralis.. 

 

 

Plant extracts 

 

%Conc. 

 

GI 

 

RGI 

 

Mean Larval 

weight 

            (g) 

 

Mean Pupal 

weight 

(g) 

% 

Pupation 

% 

Survival 

Control solvent 

water)( 
0 0.94 1.00 

0.340 0.323 
94.40 90 

 
Melaleuca cajuputi  

10 

5 

2.5 

1.25 

0.625 

0.70 

0.72 

0.77 

0.83 

0.89 

0.74 

0.77 

0.82 

0.88 

0.95 

  0.220 

0.250 

0.260 

0.270 

0.290                

0.290 

0.290 

0.298 

0.300 

0.310 

70.00 

72.20 

76.66 

83.30 

88.80 

37.77 

43.33 

47.77 

54.44 

61.11 

 
Erythrina caffra 

10 

5 

2.5 

1.25 

0.625 

0.64 

0.67 

0.68 

0.70 

0.72 

0.68 

0.71 

0.72 

0.74 

0.77 

0.130 

0.133 

0.140 

0.150 

0.170 

0.230 

0.250 

0.260 

0.270 

0.270 

64.44 

66.66 

67.77 

70.00 

72.22 

50.00 

55.55 

58.88 

61.11 

64.44 

 
Terminalia arjuna  

 

 

10 

5 

2.5 

1.25 

0.625 

0.72 

0.73 

0.80 

0.83 

0.86 

0.77 

0.78 

0..85 

0.88 

0.91 

0.145 

0.150 

0.170 

0.190 

0.220 

0.240 

0.250 

0.260 

0.270 

          0.290 

72.20 

73.33 

80.0 0 

83.30 

85.60 

50.00 

53.33 

62.22 

72.22 

75.55 

 
Taxodium distichum 

10 

5 

2.5 

1.25 

0.625 

0.71 

0.73 

0.78 

0.83 

0.88 

0.76 

0.77 

0.82 

0.88 

0.94 

0.150 

0.160 

0.190 

0.200 

0.230 

0.220 

0.230 

0.250 

0.270 

0.280 

71.10 

73.30 

77.80 

83.30 

87.78 

32.22 

40.00 

46.66 

55.55 

63.33 

                          GI= growth inhibition                            RGI=   Relative growth inhibition     
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Results and Discussion  

 

 

Table(27): Effect of ethanol extracts of Taxodium distichum either alone or in combined with gamma radiation 

on some  biological aspects of Spodoptera littoralis  

  

Mean of developmental period (day) ±±±±S.E.  

 

 
 

Larvae 

 

Pupae 

 

 

Treatment 

 

 

Dead 

larvae 

% 

  

 

 Dead 

Pupae 

% 

 

 

Total  
Mortality 
% 

 Males Females 

Average 

Period of 

larvae and 

pupae 

 

 

 

Pupation 

  % 

 
 

 

Adult 

 emergence 

% 

 
 

 

Growth 

index 

Control  

solvent water 

 
8 
 

 
6 
 

 

14 12.2±0.06 11.18±0. 02 11.30±0.03 23.4 92.00 93.50 3.9 

 

100Gy 
18 
 

10 
 

28 

 

 

16.45±0.40 
 

12.20±0.08 

 

12.00±0.07 

 

28.55 

 

82.00 

 

87.8 

 

3.10 

 

 
Taxodium distichum   

(1.25% ethanol) 

 

16.7 

 

33.3 

 

 

50.00 
 

 

 

16.07±0.20 

 

 

15.50±0.07 

 

 

15.30±0.02 

 

 

31.47 

 

 

83.30 

 

 

66.60 

 

 

2.40 

 

 

Taxodium distichum 
(1.25%ethanol)    

          100GY 

 

68 
 

12 

 

 

80 

 

 

20.47±0.51 
 

15.28±0.06 
 

15.10±0.06 
 

35.66 
 

32 
 

62.50 
 

1.75 
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Results and Discussion  

 

 

Table(28): Effect of ethanol extracts of Taxodium either alone or in combined with gamma radiation on some 

biological aspects of  Spodoptera littoralis . 

 

 

Sex ratio 

 

Longevity of adult 

(day)±±±±S.E. 

 

Reduction in F1 
progeny 

     

 

 

Treatment 

Male Female Male Female  

Control solvent (water) 

 

 

1 

 

1 

 

11.5±0.06 

 

11.00±0.09 

 

0 

 

100GY 

 

 

2.1 

 

 

1 

 

 

08.11±0.03 

 

 

07.80±0.04 

 

 

28 

 

 

Taxodium distichum (1.25% 

ethanol.) 

 

1.60 

 

 

1 

 

 

09.16±0.08 

 

 

09.10±0.06 

 

 

39.7 

 

 

Taxodium distichum    (1.25% 

ethanol.)    +    100GY 

 

1.20 

 

1 

 

07.50±0.06 

 

 

6.30±0.03 

 

 

76.70 
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Results and Discussion  

 

 

Table (29): Effect of ethanol extracts of Taxodium either alone or in combined with gamma radiation                                              

some biological aspects of Spodoptera littoralis . 
 

 

Treatment 

 

GI 

 

RGI 

Mean of 

Larval weight 

(g) 

Mean of   Pupal 

weigh 

(g) 

Pupation 

% 

Survival 

% 

 

Control solvent 

(water) 

 

0.920 

 

1.000 

 

0.300 

 

0.258 

 

92.00 

 

86 

 

100GY 

 

0.820 0.891 
 

0.280 

 

0.230 

 

82.00 

 

72.00 

 

Taxodium distichum      

(1.25% ethanol.) 

 

0.830 

 

0.880 

 

 

0.200 

 

 

0.270 

 

 

83.30 

 

 

55.00 

 

Taxodium distichum 

   (1.25%  ethanol.)       

              + 

          100GY 

 

0.320 

 

 

 

0.348 

 

 

0.120 

 

0.165 

 

32.00 

 

20.00 

 

 

                                   GI= growth inhibition                            RGI=   Relative growth inhibition 
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Results and Discussion  

 

 

  Table(30): Effect of aqueous extracts of Taxodium distichum either alone or in combined with gamma 

radiation on mortality, developmental period, pupation, adults emergence and growth of 

Spodoptera littoralis  

   

Mean of developmental period (ay)±±±±S.E. 
 
 

Pupae 

 
 

Treatment 

 
 

Dead 
larvae 
% 

 
 

Dead 
Pupae 
% 
 
 
 

 
 

Total  
Mortality  
% 
 

 
Larvae Male Female 

Average 

Period of 

larvae and  

pupae 

 
 
Pupation 
  % 

 
 

Adult 
emergence 
% 

 
 

Growth 
index 

Control  

solvent water 

 
8 
 

   
6 
     

 

14 

 

12.2±0.06 

 

11.18±0. 02 

 

11.30±0.03 

 

23.4 

 

    92.00 

 

     93.50 

 

     3.9 

 
100GY 

 
18 
 

 
10 

 
28.00 

 
16.45±0.40 

 

 
12.20±0.08 

 

 
12.00±0.07 

 

 
28.55 
 

 
82.00 
 

 
87.8 
 

 
3.07 
 

 
Taxodium distichum   
(2.5% water) 

 
25 
 

 
15 
 

 
40.00 
 

 
18.10±0.02 

 

 
17.40±0.03 

 

 
17.00±0.01 

 

 
35.30 
 

 
75 
 

 
80.00 
 
 

 
2.30 
 

Taxodium distichum   
(2.5% water)      

+ 
           100gy 

 
63 

 
 

 
  15 
 

 

 
78 

 
25.12 ±0.51 

 
18.00±06 
 

 
17.80±0.06 

 

 
43.02 

 
37 

 
59.46 

 
1.30 
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Results and Discussion  

 

 

Table(31): Effect of aqueous extracts of Taxodium distichum either alone or in                                

combined   with gamma radiation on some biological aspects  of    Spodoptera littoralis . 

 

 

Sex ratio 

 

Longevity of adult 

(day)±±±±S.E. 

 

Reduction in   F1 
progeny 

     

 

Treatment 
 

 
Male Female Male Female  

Control solvent 

(water) 

 

 

1 

 

1 

 

11.5±0.06 

 

11.00±0.09 

 

0 

 
100GY 

 

2.1 

 

 

1 

 

 

08.11±0.03 

 

 

07.80±0.04 

 

 

16.28 

 

 
Taxodium distichum      
(2.5% water) 

 

1.2 

 

 

1 

 

 

08.60±0.07 

 

 

08.20±0.08 

 

 

30.23 

 

 
Taxodium distichum      
(2.5% water) 

+ 
100Gy 

 

1.2 

 

1 

 

 

 

07.50±0.02 

 

 

06.30±0.03 

 

 

74.40 
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Results and Discussion  

 

 

Table(32): Effect of aqueous extracts of Taxodium distichum either alone or in combined with gamma radiation 

on some biological aspects of Spodoptera littoralis 

 

 
                                       

       GI= growth inhibition                            RGI=   Relative growth inhibition     

 

 

 

 

Treatment 

 

 

GI 

 

RGI 

   Mean of 

Larval weight 

(g) 

Mean of   

Pupal weigh 

(g) 

  

 Pupation 

% 

 

Survival 

% 

 

Control solvent 

(water) 

 

   0.920    1.000 

 

 

      0.300 

 

 

0.258 

 

         

     92.00       86.00 

 
100GY 

0.820 0.891 

 

        0.280 

 

0.230 

  

82.00 

 
72.00 

 
Taxodium distichum      
(2.5% water) 

 

0.75 

 

 

0.782 

 

 

0.150 

 

 

0.210 

 

 

75.00 

 

 

60.00 

 

 
Taxodium distichum      
(2.5% water) 

+ 
100Gy 

  

    0.370 

 

 

 

0.402 

 

 

0.130 

 

0.156 

         

          37.00 

 

 

22.00 
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Results and Discussion  

 

 

Table1: The deleterious effect of gamma irradiated full grown male pupae of Spodoptera littoralis with three    

substerilizing doses on some biological aspects of P1 and F1 generation . 

 

 

Treatment 

(adults) 

 

Dose              

(Gy) 

 

  Crosses 

 

Male: Female 

 

Preoviposition 

   Period/ day  

     ±±±± S.E. 

 

    Oviposition 

     Priod (day) 

        ±±±± S.E 

 

            Life span (±±±± S.E) 

 

            Male       :     female 

 

 

Average  no. of  

Spermatophores/ 

/ adult female 

     (±±±±S.E.) 

 

Mating ability 

  of  females                  

    (%) 

 

 

Parent 

 

P1 

 

Control 

 

100 

 

150 

 

300 

 

N         N 

 

T          N 

 

T          N 

 

 T   N 

 

      1.60 ±0.07 a 

 

     1.68±0.06  a 

 

     1.89±0.04  a 

 

     2.40±0.08  a 

 

7.21 ±±±±0.03  a 

 

7.25±0.03   a 

 

7.20±0.04    a 

 

6.8±0.03        b 

 

11.0±0.05    a 

 

9.5±0.04     b 

 

8.3 ±0.02    b 

 

7.0±0.02      c 

 

10.3±0.06  a 

 

9.4±0.041   b 

 

8.1±0.01     b 

 

6.3±0.03     c 

 

2.5 ±0.23   a 

 

2.3 ±0.22   a  b 

 

1.9 ±0.22       b 

 

1.8 ±0.22       b 

 

    92   a 

 

    87    b 

 

   85.6   b 

 

    72    b 

 

Offspring 

 

F1 

      Control 

100 

 

150 

 

N           N 

T            N 

N            T 

T            N 

N            T 

 

1.67   ±  0.07l   a 

1.62   ±   0.06   a 

1.72   ±  0.05     a 

1.70   ±  0.06     a 

1.73   ±  0.05     a 

 

7.35 ± 0.03      a 

6.25±0.03       b 

6.24±0.04       b 

6.15±0.04       b 

6.01±0.02       b 

 

11.32±0.07a 

9.4  ±0.04     b 

9.8  ±0.05     b 

9.1  ±0.07     b 

8.8  ±0.06     b 

 

10.30±0.06 a 

9.1  ±0.03     b 

9.3  ±0.07     b 

8.3  ±0.03     b  

8.0  ±0.05     b 

 

2.6 ± 0.23     a 

1.8 ± 0.22      b 

1.8 ± 0. 22     b 

1.2 ± 0.16      b 

1.2 ± 0.16      b 

     

    94     a 

   85      b 

   85      b 

   75      b 

    71      b       

          (15 pairs were used in each treatment)Means followed by the same letter in each column for each generation are not significantly different at P>0.05    
           N: Normal (male and female)    T: Treated male  

   
 

- ٨٥- 



Results and Discussion  

 

 

Table 2: Delayed effect of gamma irradiation of full grown male pupae Spodoptera littoralis with three     

substerilizing doses on reproduction of P1 and F1 generation 

 

 

 

Treatment           

(adult) 

    

Doses 

       (Gy) 

 

  Crosses 

Male:Female 

    

    Fecundity/female 

      (Mean ±±±± S.E.) 

    

         PRC 

           % 

 

 

Hatchability 

%(±±±±S.E) 

 

          R I 

 

Parent 

(P1) 

Control 

100 

150 

300 

N        N 

T         N 

T         N 

T         N 

1510. ±111     a 

  890  ±102     b 

  750  ±59       b 

  698  ±67       b      

- 

41.06 

50.3 

53.8 

92.9±1.4  a 

58±3.2      b 

30±1.4     c 

0.04±1.03 d 

- 

37.6 

67.71 

99.95 

 

Offspring 

(F1) 

Control 

100 

 

150 

N        N 

T         N 

N         T 

T         N 

N         T 

1074  ±78.3    a 

  767  ±60.2     b 

  946  ±34.5    a b 

  670  ±56.4       b 

  836  ±50.3       b 

- 

28.6 

11.9 

37.6 

22.2 

91.3 0 ±2.1 a 

38 .00 ±2.6  c 

   45.90±2.7    bc 

19.00±0.7     d 

35.60±5.77    c 

          - 

         58.38 

         49.4 

         79.19 

          61 

     (20 Pairs were used in each treatment)                             
     Means followed by the same letter in each column for each generation are not significantly different at P>0.05. 
     T: Treated male or treated female                         N: Normal (male and female) 
     PRC=Percent reduce from the   control                RI =Relative index          
     (L. S.D.  ):  318.49                          13.932                                                  
      Pr > F    :       0.1545                      <.0001                                                      
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Results and Discussion  

 

 

Table3: Delayed effect of gamma irradiated full grown male pupae of  Spodoptera littoralis 

with three substerilizing doses on some biological aspects of  F1 generation 

 
 

Mean of developmental  period (day) 
 ±±±± S.E  

 
Pupae 

 
 
             

       
Dose  
(Gy)   

 
Egg 

 
  Larvae 

Males Females 

 
 

 
Average                              
Period  of 
larvae and                         
pupae 

 
Adult 

emergence 
% 

 
 
 

Growth 
Index 
% 
 

Control 3.6±±±±0.01 21.04 ±±±±0.09 11.06±±±±0.09 10. 9 ±±±±0.1 31.99 96.3    3.01 

100 

150 

300 

3.9±±±±0.02 

4.3±±±±0.09 

4.3±±±±0.09 

 

23.4±±±±0.0 

25.8±±±±0.03 

0 

 

12.3  ±±±±0.08 

13.8  ±±±±0.06 

0 

 

11.80±±±±0.02 

12.9  ±±±±0.04 

          0 

 

            35.02 

 

38.48 

 

0 

87.7 

79.17 

0 

 

2.50 

2.06 

0 

 

               

                     * 400 larvae (one day old) were used   in each treatment
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Results and Discussion  

 

 

Table4: Delayed effect of gamma irradiated full grown male pupae of  Spodoptera littoralis      

with three substerilizing doses on some biological aspects of F1 generation 

   

 Mean of Pupal 

 Weight (gm) 

 

 

Treatment 

 

 

 

Doses 

 (Gy) 

 

 

Crosses 

Male: 

Female 

         GI 

 

 

RGI 

 

 

 

Pupation

% 

      

 

Malform

ation 

     % 
  Male :Female 

 

 

Offspring 

(F1 ) 

Control 

100 

150 

300 

N        N 

T         N 

T         N 

T         N 

0.81 

0.63 

0.48 

0.00 

1.00 

0.78 

0.59 

0.00 

81 

65 

39.6 

00.0 

4.9 

12.5 

20.8 

0.0 

0.45    0.46 

0.34    0.36 

0.34    0.30 

0.0 0   0. 00 

 
* 400 larvae ( one day old ) were used each treatment 

     GI=Growth inhibition                   RGI=Relative growth inhibition 
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Results and Discussion  

 

 

Table 5: Delayed effect of gamma irradiated full grown male pupae of Spodoptera littoralis 

with three substelizing doses on some biological aspects of F1 progeny  

 

               
 
 
 

Doses 
 (Gy) 

 
 

 
Surviving 
larvae 

to adults 
% 

 
 
 

Longevity of adult 
(day)  ±±±± S.E 

      Male :   female 
 

    
Sex Ratio 
Male:female 

 
   
 
Malformed 

Adult 
% 

 

 
 

 

Reduction                                 

in F1 

progeny 

 

Control 76 13.2±0.31 13.1±0.04 1.04 : 1 3.4 

      

        - 

 

 

100 

150 

300 

 

52 

34 

0 

 

11.9±0.04 

10.6±0.05 

0 

 

11.7±0.03 

11.0±0.06 

0 

 

1.08 : 1 

1.04 : 1 

0 

 

11.7 

16.12 

0 

 

31.5 

55.3 

0 

           * 400 one day – old larvae were used each treatment. 
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Results and Discussion  

 

 

Table 6: The deleterious effect of irradiated full grown male pupae of S. littoralis with 

three substerilising doses on   reproduction of P1 females  

 

Doses 

(Gy) 

 

Crosses 
Male: female 

 

Eggs/female 

(% of control) 

 

Egg hatch 

(% of control) 

Larvae 

surviving to 

Adult hood 

(% of 

control) 

 

% Female 

progeny 

 

Production of female 

adults(% of control) 

Control 

  100 

   150 

   300 

N            N 

T            N 

T            N 

T           N 

100.0   a 

  58.9    b 

  49.66   b   

  46.22   b 

   100.0     a 

     62.4     b 

    32.6     c 

    00.04   d 

100.0 

68.4 

  44.73 

0 

49.01 

47.6 

40 

0 

100.0 

24.42 

5.90 

0 

Means followed by the same Letter in each column for each generation are not 

significantly different P>0.05. 

N: normal female                T: treated female     

-99 - 



Results and Discussion  

 

 

Table (7): Effect of substerilizing doses of gamma radiation on mating competitiveness of 

F1 male of Spodoptera littoralis 

   

Cross Ratio * Dose % infertile eggs  

IM : NM : NF Gy             observed**        Expected C.V. *** 

0   :   1   :   1 0 15  a            -------- ---------- 

1   :   0   :   1 

1   :   1   :   1 

3   :   1   :   1 

    5    :   1  :   1 

 

100 

        60.00  b 

        47.20  c         37.15 

        54.80  b         48.75 

        68 .00 b         52.50 

 

1.27 

1.12 

                  1.30         

1   :   0   :   1 

1   :   1   :   1 

    3   :   1   :    1 

    5   :   1    :   1 

 

150 

       67.0 0  b 

       45.00   c         41.00 

       65.00   b         54.00 

       78.00   b         58.30 

 

                 1.09 

                 1.20 

                 1.30 

 

 

 *. I M = Irradiated male.  NM = Normal male.     NF = Normal female    

**.   Means followed by the same letter for each dose are not significantly different (P>0.05).     

***. C.V. = Competitiveness value. 
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Results and Discussion  

 

 

Table23 Delayed effect of treating 4
th
 instar larvae of Spodoptera littoralis with various concentrations 

of Taxodium distichum on reproduction and mating ability of P1 and F1 adults males. 

 
Generation 

 

Concentration 

 

       (%) 

    

 Crosses  

Male: Female

    

Average. no of eggs 

          /female 

     (Mean ±±±± S.E.) 

 

Hatchability 

         (±±±±S.E) 

  Average. no. of  

Spermatophores / 

  Mated female 

   (Mean ±±±±S.E.) 

 

Life span 

  (±±±±S.E.) 

  

Mating ability       

   of  females        

     (%)  

 

 

    P1 

Control 

0.625 

       1.25 

       2.5 

       5 

       10 

N           N 

T            N 

T            N 

T            N 

T            N 

T           N  

 1342  ± 183.6   a 

   950  ±85.546   a b      

  865   ±  83.01      b   

  745.3±  74.54      bc 

  726   ±  65.1        bc 

  686   ± 37.8         bc 

92.00 ± 2.59    a   

78.31 ± 2.59     a b 

61.25 ± 2.5          b 

50.59 ± 4.95        c 

48.77 ± 3.04        c 

43.31 ± 3.81        c  

2.5 ±0.23  a 

2.3±0.22   a   b 

2.3 ±0.22  a   b 

1.9 ±0.22       b 

1.8 ±0.22       b 

1.5  ±0.16      b 

11.4±0.13   a  

10.5 ±0.12   b 

9.2 ±0.12     b 

8.7 ±0.10     b 

7.5 ±0.10     c 

5.6 ±0.09     d 

     100.0 

     100.0 

     95.00 

     95.00 

     100.0 

     90.00 

 

 

    F1 

Control 

0.625 

       1.25 

       2.5 

       5 

       10 

N           N 

T            N 

T            N 

T            N 

T            N 

T           N  

 1280.75 ± 185.3  a 

  865.00  ±  83.01    b 

  786.00   ±  52.71   b 

 643.33  ±  76.10     bc 

 592.66  ±  80.5         c 

 573.33  ±  67.12       c 

90.43 ± 2.59      a 

72.49 ± 4.07        b 

59.32 ± 4.07        b 

4877 ± 6.07         c 

39.26 ± 6.18        c 

35.39 ± 4.57        c 

2.6 ± 0.23  a 

1.9 ± 0.22      b 

1.8 ± 0. 22     b 

1.2 ± 0.16      b 

1.2 ± 0.16      b 

1.2 ± 0.16      b 

11.6±0.15    a 

10.5±0.13     b 

10.0 ±0.10    b 

 9.9 ±0.10      b 

 8.6 ±0.10      c 

 6.6 ±0.09      c 

    100.0 

    100.0 

    100.0 

    100.0 

    100.0 

    100.0 
 

      ( 15 pairs were used in each treatment ) 
      Means followed by the same letter in each column for each generation are not significantly different at    

P>0.05.          N: Normal (male and female)            T:  Adult male treated as fourth instar larvae. 
      L.S.D. :   223.97        12.602                 0.5532 
      Pr > F :  <.0001        <.0001                     <.0001 
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Results and Discussion  

 

 

Table 24 :The deleterious effect of treating 4
th
 instar larvae of Spodoptera littoralis with 

Taxodium distichum  ethanol extracts on the reproduction of P1 adult females. 

 
 

 

Treatment 

(%) 

 

Crosses 

 

Male :Female 

 

Eggs/female 

(% of control) 

 

Egg hatch 

(%of 

control) 

Larvae 

surviving 

Adult hood 

(% control) 

 

Female progeny 

 

% 

 

Production of 

female adults 

(% of control) 

Control 

0.625 

12.5 

25 

50 

100 

N            N 

  T            N 

T            N 

T            N 

T            N 

T            N 

    100.0     a  

    70.79        b 

   64.46         b 

    55.54         b 

    54.09         b 

    51.10           b 

100.0    a 

85.12       b 

66.58       b 

54.99       b 

      53.01       b  

   47.07       c 

100.0 

70.37 

61.72 

51.70 

      44.40 

      35.75 

49.01 

45 

43.5 

36 

34.5 

31.3 

100.0 

38.93 

23.51 

11.59 

8.96 

5.49 

Means followed by the some letter in each column for each generation are not significantly different 

P>0.05*                        

N   : Normal                   T: Treated. 
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Table 25: Delayed effect of treating 4
th
 instar larvae of Spodoptera littoralis with various concentrations  

of Taxodium distichum on  reproduction  and mating ability of P1 and F1 adults females 
 

Biological 

aspects  

       

 

              

Treatment(%) 

    

 

    Crosses 

 

 Male:Female 

  

 

  Fecundity of female 

     (Mean ±±±± S.E.) 

          

 

          Egg hatch 

                % 

             (  ±±±±S.E.) 

 

     Average. no. of  

Spermatophores / 

  Mated female 

   (Mean ±±±±S.E.)        

 

  

    Life span 

     (±±±±S.E.) 

  

  Mating 

 ability of 

   females 

       (%)  

 

 

 

 

Generation 

       Control N        N 1542 ± 183.5      a 90.5 ± 2.59        a 2.5 ± 0.24        a  11.0 ± 0.15 a 100.0 

 

P1 

        0.625   

       1.25 

         2.5 

         5 

         10 

N        T 

N        T 

N        T 

N        T 

N        T 

 920   ± 68.13          b 

 804   ± 68.13          b 

 720  ± 52.17           b 

 650  ± 50.38           b 

 520.3± 25.37          b 

75.32 ± 4.357       b  c 

60.20 ± 4.357       b  c 

46.66 ± 5.225           c  

12..97 ± 2.095          d   

 9.50 ± 1.27               d 

1.93 ± 0.135        b 

1.9   ± 0.21          b 

1.7   ± 0.182        b 

1.5   ± 0.16          c 

1.2   ± 0.16          c 

 10.0±0.06       b 

 9.8  ± 0.05      b 

 9.7  ± 0.05      b 

 8.0   ±0.04      c 

 7.0   ±0.03       d 

100.0 

  95.0 

  95.0 

  93.0 

  93.0 

 

 

F1 

     Control 

0.62 5 

        1.25 

         2.5 

         5 

         10 

N        N 

N        T 

N        T 

N        T 

N        T 

N        T 

1285.75 ± 185.3   a  

  880.66 ± 87.13      b 

  664.66 ± 70.78      b 

  550.80 ± 55.98      b 

  520.33 ± 66.67      b 

  447.33 ± 66.67       c 

88.75 ± 2.59     a 

62.31 ± 7.46         b 

52.35 ± 6.078       b 

37.30 ± 6.419       c  

35.18 ± 5.62          c 

30.18 ± 5.62          c 

2.6  ±  0.23      a 

1.9  ±  0.21          b 

1.6  ±  0.18          b 

1.6  ±  0.22          b 

1.5  ±  0.16          c 

1.5  ±  0.16           c 

11.42 ±0.07 a 

 10.5  ±0.06       b 

10.1  ±0.06         b 

 9.8   ±0.05         c 

 8.5   ±0.04          d 

 8.0   ±0.04           d 

100.0 

  93.3 

  92.0 

   93.0 

   93.0 

   93.0 

 
    (15 Pairs were used in each treatment)Means followed by the same letter in each column are not significantly different at P>0.05. 

    N: Normal male and female               T: Treated female during its fourth instar larvae 
    L.S.D   :    223.97     12.602             0.5532                  Pr > F   :    <.0001    <.0001              <.0001 
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Results and Discussion  

 

 

Table26: Delayed effect of treating 4
th
 instar larvae of Spodoptera littoralis with various   

concentrations of Taxodium distichum on reproduction and mating ability of P1 males 

and females   adult. 
 

Biological 

aspects  

                   

Treatment(%) 

 

Crosses 

      Male  : Female 

   

       Fecundity 

          of female 

(Mean ±±±± S.E.) 

        

    Egg hatch % 

        (±±±±S.E.) 

    Average no. of  

Spermatophores 

     Per mated  

        female 

   (Mean ±±±±S.E.) 

 

  Life span 

  (±±±±S.E.) 

Mating ability      

  of  females       

     (%)  

        Control 

0.625 

1.25 

2.5 

5 

10 

N     N 

T     T 

T      T 

T      T 

T      T 

T      T 

1420   ± 183.55  a 

 929    ±   87.41      b 

722     ±   67.41      b 

653.33±   54.56      bc 

592     ±   42.41         c 

483.3  ±   36.01         d 

92.50± 2.59      a 

60.00± 2.59       b 

37.03± 2.84       b 

22.98± 2.71       c 

  7.77± 3.075     c  

  4.48± 2.43       c   

2.6 ± 0.240 a 

2.2± 0.218    b 

2.1 ± 0.220   b 

1.3± 0.186    b 

1.2 ± 0.179    c  

1.2 ± 0.186    c 

11.4±0.13 a  

8.5±0.12      b 

8.2 ±0.11     b 

7.0 ±0.10     c 

6.5 ±0.10     c 

5.2±0.09      d 

  100.0  

    95 

    95 

    93 

     93 

     92 

 

(15 Pairs were used in each treatment) 
Means followed by the same letter in each column for each generation are not significantly different 
atP>0.05 
N: Normal male and female               T: Treated male and female during   its fourth instar larvae 

    L.S.D   :     223.97        12.602            0.5532 
    Pr > F   :    <.0001       <.0001          <.000 
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Results and Discussion  

 

 

Table33:The delayed effect of gamma irradiation  , Taxodum distichum (12.5%ethanol and 2.5%water 

extracts) or their combination on the biological aspects of the F1 male adults Spodoptera 

littoralis 
 

Biological 

aspects  

              

Treatments 

 

   

        Fecundity/female 

(Mean ±±±± S.E.) 

 

Egg hatch 

  (% ±±±± S.E.). 

    Average no. of  

   Spermatophores 

       /female 

    (Mean ±±±±S.E.) 

 

     Life span 

       (±±±±S.E.) 

 

Mating ability      

  of  females       

     (%)  

      
     Ethanol solvent 
     Water solvent  
 12.5%ethanol extract 
  2.5 5%water extract 
         100Gy 

 
   807.50 ± 119.66 a  b 
  745.30±   74.54       b 
   865   ±  83.01    a   b 
  665.0  ±   79.66       b 
  784.35± 94.72         b 

 
54.21± 2.63     b    
53.94 ± 2.63    b 
61.25 ± 2.5      b      
50.00± 6.21     b 
33.03± 4.19     c    

    
   1.70± 0.16    b 
   1.95 ± 0.18   b 
   1.9 ±0.22      b 
   2.10 ± 0.17   b  
   1.80 ± 0.18   b  

 
  9.5 ±  0.04   b 
  9.0 ± 0.04    b 
 9.2±0.03       c 
 8.5± 0.03      c 
 8.0  ± 0.04    c 
 

    
     93.0 
   100.0 
     93.0 
     95.0 
      95.0 

  

  Control 
100GY+2.5% water extract 
100 GY+ 12.55%ethanol 
extract 

 

1335.00±   86.52   a 
  741.3  ±158.85        b 
  657.7 ±192.85         b 

 

90.5± 2.61     a 
8.0   ± 5.80       d 
3.2 ± 5.80          d 

  

  2.3 ± 0.25  a 
 1.2   ± 0.26      c 
 0.80 ± 0.26      c 

 

11. 0± 0.05 a 
 7.22±0.02       d 
 6.00±0.01        e 

    
    100.0 
     95.00 
     70.0 

 (15 Pairs were used in each treatment) 
Means followed by the same letter in each column for each generation are not significantly   different P>0.05 

  L.S.D   :         363.8        13.287   0.58 
Pr > F :      <.0002         <.0001      <.0001 
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Table34: The delayed effect of gamma irradiation Taxodium distichum (12.5%ethanol and 

2.5%water extracts)  or their combination on the biological aspects of the F1 

female adults  Spodoptera littoralis.  
             

        Biological 
             aspects 

  
Treatments 

 

      Fecundity/female 
(Mean ±±±± S.E.) 

 

Egg hatch 

(% ±±±± S.E.) 

 

Average no. of 

Spermatophores 

/female(Mean ±±±±S.E.)

 

   Life span 

     (±±±±S.E.) 

Mating ability 

of  females 

    (%) 

Ethanol solvent 
Water solvent 

  12.5% ethanol extract 
2.5% water extract 

100Gy 

930.00±   95.60      b 
    974.67±   86.52       b 
    804.00   ± 68.13      b                               

543.30  ±   50.38     c 
  853.9  ± 116.30         b c 

72.19  ± 2.35     b 
79.67± 2.63 a     b 
 60.20 ± 5.29      b 
3 9.97± 2.095     c 
36.67± 5.76         c 

1.6   ±0.21        b 
1.60± 0.20        b 
1.90 ± 0.21       b 
1.7 ± 0.20         b 
1.7 ± 0.176       b 

 
 10.5 ±  0.04    b 
  10.7 ± 0.04     b 
8.9±0.03        c 
9.50± 0.03     c  

  8.3  ± 0.02     c d 

95.0 
95.0 
95.0 
100.0 
95.0 

Control 
100GY 

  +1.2 5%ethanol extract 
100GY 

+2.5% water   extract 

1045.23  ±   76.52       a 
 

649.5 ± 158.85           c 
 

644.90±69.52             c 

92.67± 3.60       a 
   

3.56  ± 5.80        d 
 

3.76  ± 0.72      c 

2.2  ± 0.25         a 
 

1.2   ± 0.26         c 
 

1.1     ± 0.26       c 

 11. 0± 0.05 a 
 

7.00±0.02         e 
 

7.00±0.01         e 

100 
 

95.0 
 

90.0 

(15 Pairs were used in each treatment) 
Means followed by the some letter in each column for each generation are not significantly different (P>0.05) 
  L.S.D.:      363.8    13. 287      0.58        Pr > F   <.0002     <.0001     <.0001 
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Table35: The deleterious effect of gamma radiation, Taxodium distichum (12.5%ethanol and 

2.5%water extracts) and their combination on reproduction of F1 adults male of 

Spodoptera littoralis 

 

 

Treatment 

(Gy+%) 

 

Crosses 

male/female 

 

Egg/female 

(%of 

control) 

 

Egg 

hatch%of 

control) 

No.of Larvae 

surviving Adult 

hood(% of 

control) 

 

% Female 

progeny 

Production of female 

adults 

(% of control) 

Control 

         100Gy 

12.5% ethanol extract 

2.5% water extract 

 N           N 

 T            N 

 T            N 

 T            N 

   100.0      a 

   58.9        b 
   64.5         b 

   49.81       b 

   100.0       a 

    62.4       b 
    66.5        b 

    55.24      b 

      100.0 

        68.4 
        51.70 

        69.76 

       49.01 

       47.6 

       36.0 

       35.0 

    100.0 

     24.42 

    11.59 

    13.71 

100Gy  

+2.5%water  extract 

 

        100Gy 

+12.5% ethanol extract  

T             N 

 

 

T             N 

 

   63.20       b 

   

   

  49.27         c 

    8.9          b 

      

 

  3.54           c 

         28.4 

           

 

         25.7 

23.8 

 

 

23.3 

 

    0.78 

 

 

    0.21 

 

* Means followed by the dame Latter in each column for each generation are not significantly differ 
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                 Table36: Preliminary phytochemical screening of dried powder of the tested plants .  

 

 

  Teasted phytochemical  

 

Taxodium distichu         
 

 

Terminalia arjuna , 

 

  

Melaleuca    cajuputi 

Carbohydrate and/or 

 glycoside 

(++) (++ +) (++ +) 

Tannins (+ + +) (+ + +) (+ + +) 

Flavonoides (+ + +) (+ + +) (+ + +) 

Flavonoide  glycosides (+ + + ) (-) (- ) 

Flavonols (+ + +) (+ + +) (+ + +) 

Chalcones (+ + +) ( + + +) (+ + ) 

Triterpenes and/or   

sterols 

(+ + +) (+ + +) (+ + + ) 

Alkaloids  and/or 

nitrogen  bases 

(+ + ) ( + + +) (+ ) 

Saponnins (+ ) (+ +) )-( 
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Table (37): Effect of irradiating full grown male pupae of Spodoptera littoralis with 100Gy   

on   free testosterone and cytochrome P450 Level among P1 and F1 adults male. 

 

    

    Dose  

     (Gy) 

 

  

   Free testosterone 

   (mean ±S.E) 

 (mmol/min/100mgtissue 

 

 

Activity 

ratio 

 

CytochromP450 

reductase(mean ±±±±S.E) 
(mmol/min/100mgtissue 

 

Activity 

     Ratio 

                                    P1 

Control    244.1±0.16        a        ---                    35.17±0.16    a      ----        

100GY      107.3±0.14        b       0.44                 33.56±0.16      b       0.95 

                                                                                 F1 

100Gy    62.2±0.16          c       0.25             29.48±0.31      c      0.84 
L.S.D                            0.72           0.40   

 

       *Activity ratio   = _Enzyme activity in Treatment 

                                   Enzyme activity in control                                       
   

Within a column, different letters mean significant differences at 0.05 level of probability 
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Table (38) : Free testosterone and cytochrome P450 Level among P1 and F1 adults meal treated as fourth 

instar larvae of Spodoptera littoralis  with Taxodium distichum (12.5%ethanol or2.5% water 

extract). 
  

 

     Treatment 

  Free testosteron 

    (mean ±S.E) 

(mmol/min/100mgtissue) 

  

 Activity   

    ratio 

CytochromP450 

reductase(mean ±±±±S.E) 

(mmol/min/100mgtissue) 

 

Activity 

     ratio 

                                           P1   

Control    244.1 ±0.16       a --    35.17±0.16      a --- 

Taxodium .(2.5%water extracts)    116.8  ±0.04      b 0.48    39.81±0.16      c         1.13 

Taxodium (2.5%ethanol extracts)     109.6  ±0.01     c 0.45     39.47±0.16     c       1.12 

                                                                        F1 
 Taxodium    (2.5%water extracts)    71.5   ±0.045    d 0.29    37.22±0.14      b 1.05 

Taxodium  (1.25%ethanol extracts)    65.9   ±0.04       e 0.27   37.31±0.10       b 1.06 

L.S.D 0.72  0.41  

  *Activity ratio   = _Enzyme activity in Treatment 

                                      Enzyme activity in control                                       

Within a column, different letters mean significant differences at 0.05 level of probability          
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Table (39) :The deleterious effect of combined treatment of  gamma radiation, Taxodium distichum     

(1.25%ethanol or2.5% water extract) on the free testosterone and cytochrome P450 Level 

among the emerged F1 adults male of Spodoptera littoralis 
 

 

   Treatment 

 Free testosterone 

     (mean ±S.E) 

(mmol/min/100mgtissue) 

  

Activity   

    ratio 

 CytochromP450  

reductase(mean ±±±±S.E) 

(mmol/min/100mgtissue 

 

Activity 

     Ratio 

        Control     244.1 ±0.16         a ---    35.17±0.16          a --- 

      100Gy     62.2.3±0.16          c 0.25    29.48±0.31             d 0.84 

  Taxodium 

(2.5%waterextracts) 
    116.8  ±0.045       b 0.48    39.81±0.16             c 1.13 

Taxodium (1.25%ethanol 

extracts) 
    109.6   ±0.04         b    0.44    39.47±0.16             c 1.12 

100Gy   + Taxodium  

(2.5%water extracts) 
 56.0   ±0.045        d 0.23    45.24   ±0.04          b 0.23 

  100Gy +  Taxodium 

(1.25%ethanol extracts) 
 52.9   ±0.04            d 0.22    46.11   ±0.04          b 0.22 

L.S.D 0.72  0.41  

 
  *Activity ratio   = _Enzyme activity in Treatment 

                                  Enzyme activity in control 

     Within a column, different letters mean significant differences at 0.05 level of probability                                               
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Table (40)  : Effect of irradiating full grown male pupae of Spodoptera littoralis with 

100Gy on   TAC and TOC Level  among P1 and F1 adults male . 
 

    

    Dose  

     (Gy) 

 

  

    TAC (mean ±S.E) 

 (mmol/min/100mgtissue 

 

Activity 

Ratio 

 

TOC (mean ±S.E) 

 

(mmol/min/100mgtissue 

 

Activity 

          ratio 

                                   P1 

Control 704.4±0.16       a           ---        247.2±0.16      a             ---        

100GY 537.9±0.02       b           0.76 319.5±0.01       b             1.30 

                                                            F1 

100Gy 478.5±0.12       c 0.84 386.9 ±0.28      c             1.60 

L.S.D         0.90             .083 

      *Activity ratio   = _Enzyme activity in Treatment 

                                 Enzyme activity in control                                       
   

Within a column, different letters mean significant differences at 0.05 level of probability 

                TAC=(total antioxidant capacity                                                  TOC=(total oxidative capacity)      
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 Table (41) : TAC and TOC Level among P1 and F1 adults  male treated as fourth instar    larvae of  

Spodoptera littoralis  with Taxodium distichum ( 12.5%ethanol or2.5% water extract). 

       

        Treatment 

  

  TAC (mean ±S.E) 

(mmol/min/100mgtissue)  

  

 Activity   

    Ratio 

 

TOC (mean ±S.E) 

(mmol/min/100mgtissue) 

 

Activity 

     Ratio 

                                           P1   

Control 704.4±0.16     a ---     247.2±0.16    a         ---        

Taxodium .(2.5%water extracts) 779.3±0.02     c    1.11     239.9±0.17     c 0.97 

Taxodium(1.25%ethanol extracts) 760    ±0.01    b 1.08     241.2±0.23      b 0.98 

                                                                         F1 
Taxodium    (2.5%water extracts) 700.1±0.15     a             0.99     244.2±0.1        a        1.00 

Taxodium (1.25%ethanolextracts) 701.4±0.16     a                   0.99     246.8±0.02      a     1.00 

L.S.D 0.90                   0.83  

  *Activity ratio   = _Enzyme activity in Treatment 

                                      Enzyme activity in control  

                  Within a column, different letters mean significant differences at 0.05 level of     probability                
                       TAC=(Total antioxidant capacity )                                                 TOC=(Total oxidative capacity)      
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Table (42) :The deleterious effect of combined treatment of  gamma radiation and Taxodium distichum   

(1.25%ethanol or 2.5%water extract) on the TAC and TOC Level among the emerged F1 adults male 

of Spodoptera littoralis 
 

 

Treatment 

  

    TAC (mean ±S.E) 

(mmol/min/100mgtissue) 

 

 

Activity 

Ratio 

 

ToC (mean ±S.E) 

(mmol/min/100mgtissue) 

 

Activity 

     Ratio 

        Control         704.4±0.16    a ---    247.2±0.16      a --- 

      100Gy         478.5±0.12    d        0.84    386.9 ±0.28     d 1.60 

     Taxodium 

(2.5%waterextracts) 
        779.3±0.02     b            1.11     239.1±0.17      b 0.97 

    Taxodium  

   (5%ethanol xtracts) 
        760.1±0.01     b 1.08     241.2±0.23      b 0.98 

100Gy   + Taxodium  

(2.5%water extracts) 
       671.6   ±0.02   c    0.95    350.4   ±0.04    c 1.41 

  100Gy +  Taxodium 

(12.5%ethanol extracts) 
       668.3   ±0.03   c                          095    345.1   ±0.04    c 1.40 

         L.S.D               0.90  0.83  

*Activity ratio     =          Enzyme activity in Treatment 
                                           Enzyme activity in control 

Within a column, different letters mean significant differences at 0.05 level of probability                                               

                   TAC=(Total antioxidant capacity                                                  T O C=(Total oxidative capacity)      
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Orange color indicate the presence 

flavonoids 

Red color indicate the presence of 

glycosidis flavonoids  

  
Reddish violet ring indicate the 

presenceof triterpenes 
 

green color indicate the presence of 

tannins                                        
 

 

 

Violet color ring indicate the presence of 

carbohydrates and glycosides     

Precipitate was formed indicate the 

presence  of alkaloid 
 

Preliminary phytochemical screening 
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Taxadium distichum         Melaleuca cajuputil  

       

Erythrina caffra                Terminalia arjuna                
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Fig1:The deleterious effect of irradiating full grown male pupae                   

      with100,150 and 300 Gy on ovipostion behavior  of  Spodoptera littoralis 

male and female
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Fig 2: The deleterious effect of gamma irradiated full grown male pupae of  Spodoptera 

littorali s with three substerilizing doses on the average number of spermatophores per 

mated female   of P1 and F1 generation .
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 Fig3: Effect of gamma radiation on Fecundity of P1and F1 male and female of Spodoptera littoralis
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Fig4 : Effect of gamma radiation on mating ability and hatchability on 

 parent and F1 male and female  of Spodoptera littoralis
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Fig5:The delayed effect of irradiated full grow n male pupae  of  Spodoptera l ittoralis w ith 

100,150nd 300Gray on some  biological aspect  of  F1 generation
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Fig 6:The delayed effect of irradiated full grown male pupae  of  Spodoptera         

 littoralis with 100 and150 Gy on some  biological aspect  of  F1 generation
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Fig8:Effect of gamma radiation on mating competitiveness  of 

Spodoptera littoralis
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               Fig7:The deleterious effect of irradiating full grown male pupae                             

 with100, 150and 300Gy on reproduction of P1 females of S. littoralis
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Fig9: Effect  of Petroliumeather ,Ethanol, chloroform  and   aqueous extracts (10%) of  

Melaleuca ,Taxodium ,Terminalia,and Erytherina on some biological aspects of the as 

4th larval instar cotton leaf worm Spodoptera littoralis.
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Fig10: Effect  of Petroliumeather ,Ethanol, chloroform and aqueous extracts of  

Melaleuca ,Taxodium ,Terminalia,and Erytherina on total period and longevity of the 

as 4th larval instar cotton leaf worm Spodoptera littoralis.
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Fig 11: Effect  of Petroliumeather ,Ethanol, chloroform and aqueous extracts(10%) of  

Melaleuca ,Taxodium ,Terminalia,and Erytherina on reduction in progny of the as 

4th larval instar cotton leaf worm Spodoptera littoralis.
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Fig 12: Effect  of Petroliumeather ,Ethanol, chloroform and aqueous extracts of  

Melaleuca ,Taxodium ,Terminalia,and Erytherina on growth index of the as 4th 

larval instar cotton leaf worm Spodoptera littoralis.
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Fig 13: Effect  of Petroliumeather ,Ethanol, chloroform and aqueous extracts of  Melaleuca 

,Taxodium ,Terminalia,and Erytherina on larval and pupal weight of the as 4th larval 

instar cotton leaf worm Spodoptera littoralis.
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     Fig 14: Effect  of Petroliumeather ,Ethanol, chloroform and aqueous  extracts(10%) of  

Melaleuca ,Taxodium ,Terminalia,and Erytherina on    sex ratio of the as 4th larval 

instar cotton leaf worm Spodoptera littoralis.
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Fig15:Delayed effect of treating fourth instar larvae of male Spodoptera 

littoralis with various concentrations  of Taxodium distichum on 

Fecundity of P1 and F1 adults.
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Fig16:Delayed effect of treating fourth instar larvae of male Spodoptera littoralis 

with various concentrations of Taxodium distichum on egg hatch and of P1 and F1 

adults.
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Fig17:Delayed effect of treating fourth instar larvae of male Spodoptera littoralis with 

various concentrations of Taxodium distichum on life span and of P1 and F1 adults.
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Fig19:The deleterious effect of treating fourth instar larvae of   male                      

 Spodoptera  littoralis with Taxodium distichum  ethanol extracts on the 

reproduction of P1 females.
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Fig18:Delayed effect of treating fourth instar larvae of male Spodoptera littoralis with 

various concentrations of Taxodium  distichum on mating ability of P1 and F1 adults.

84

86

88

90

92

94

96

98

100

102

control 0.63% 1.25% 2.50% 5.00% 10.00%

Concentration

P
er

ce
n
t%

%

P1Female F1Female P1Male F1 Female

- 

١٥٠- 



Results and Discussion 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig20:Effect of ethanol extracts (12.5%) of Taxodium distichum either alone or  in 

combined with  gamma radiation on some biological aspects of Spodoptera littoralis 
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Fig21: Effects of ethanol  extracts  (1.25%) from Taxodium , gamma radiation (100GY) or 

their combination on developmental period and longivity of adults of  the 4th larval instar 

of Spodoptera littoralis
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Fig23:Reduction in F1 progeny of ethanol  extracts effects (1.25% ) from Taxodium 

,gamma radiation (100GY) or their combination on the 4th larval instar of Spodoptera 

0

20

40

60

80

100

control 100Gy Taxodium 100Gy+1.25Tax

Treatment

P
er

ce
n

t%
t

Reduction in F1progeny

Fig22 Effects of ethanol extracts 1.25% from Taxodium , gamma radiation (100GY) or their 

combination on growth index  of  4th larval instar of Spodoptera littoralis
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Fig24:Mortality, pupation, adults emergence and survival of aqueous extracts effects  

(2.5%) from Taxodium, gamma radiation (100GY) or their combination on 4th larval instar 

of Spodoptera littoralis
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Fig25:Developmental period and longivity of adult  of aqueous extracts effects  (2.5%) from 

Taxodium, gamma radiation (100GY) or their combination on 4th larval instar of 

Spodoptera littoralis
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Fig27: Reduction in F1 progeny of aqueous extracts (2.5%)from   Taxodium ,gamma radiation 

(100GY) or their combination on 4th larval instar of Spodoptera littoralis
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Fig26 Effects of aqueousextracts 2.5 % from Taxodium , gamma radiation (100GY) or their 

combination on growth index  of  4th larval instar of Spodoptera littoralis
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Fig28:The delayed effect of gamma irradiation, Taxodium distichum (1.25%ethanol  and 

2.5% water extract) or their combination on the biological aspects of the F1  male and 

female adults  Spodoptera littoralis.
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Fig29:The delayed effect of gamma irradiation , Taxodum distichum (1.25%ethanol 

and 2.5% water extracts) or their combination on the egg hatch of the F1 male and 

female adults Spodoptera littoralis .
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Fig30:The delayed effect of gamma irradiation Taxodium distichum                   

  (1.25% ethanol  and 2.5% water extract) or their combination on mating  ability 

of the F1male and female adults  Spodoptera littoralis.
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Fig 31:The deleterious effect of gamma radiation, Taxodium distichum 

(12.5%ethanol and 2.5%water extracts) and their combination on reproduction 

of F1 adults male of Spodoptera littoralis
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Fig33: Effect of gamma radiation and /or plant extracts in P1and F1 on 

cytochrom P450 of  Spodoptera littoralis
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Fig32: Effect of gamma radiation and /or plant extracts in P1 and F1 male 

on freetestestoron of Spodoptera littoralis
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 Fig34:Effect of gamma radiation and/or plant extracts in P1 and F1 on TOC of 

Spodoptera littoralis
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Fig35:Effect of gamma radiation and /or plant extracts  in P1and F1 on TAC of

 Spodoptera littoralis
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1- INTRODUCTION 

Lepidopterous species are considered as serious insect  

pests allover the world. The cotton leaf worm,  Spodoptera 

littoralis (Boisd.) (Lepidoptera: Noctuidae) is  one of the main 

important harmful insect pests around the world .It is  a 

polyphagous insect has a wide range of host, feeding on 112 

species worldwide, of which 100 species are  known in Egypt 

(Dutton and Komblas 1989). 

The intensive uses of chemicals   to control it and other 

insects lead to many problems to the environment  or damage to 

non-target species (biological enymies ) and permanent pollution 

to the Earth’s surface. According to Brown and Pal (1971), 

around 130 species arthropods of agricultural and veterinary 

importance have shown resistance to insecticides.  

The search for  a new technology in pest management has 

been the aim of recent works  by entomologists. Among several 

means of new pest control technology, is the use of insects to 

control themselves. In other words, the release of sterilized, or 

incompatible insects into wild populations which resulting in 

significant reduction in wild population. Exposures to ionizing 

radiation or to certain chemicals are ways of deliberately 

sterilizing insects (Knipling, 1955). 

The success of sterile insect release technique for 

suppression population  of many pestes encouraged scientists for 

applying the same technique in lepidopterous species. However; 

the major problem is that lepidopterous species require  high 

doses of irradiation to induce complete sterility. Hence, these 
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high doses adversely affect mating competitiveness and biology 

of the resulting adult (North, 1975). In order to minimize these 

adverse effects researchers suggested the use of substerilizing 

doses of radiation to produce sexually competitive moths.Further 

more, by using this method, the F1 offspring of irradiated 

lepidopterous species are often partially or completely sterile; 

thus, reproduction is suppressed in at least two generations with 

only one release .This phenomenon is known as F1 sterility or 

inherited sterility.  

Large number of natural products is produced by arid land 

plants, including species of the Cactaceae. These compounds, 

which are stored in roots and aerial parts, include terpenoids, 

alkaloids, phenolics and amino acids. Some of the compounds 

that occur in the leaves and stems prevent water loss and protect 

the plant from sunlight. Another ecological role of secondary 

metabolites is related to defense against phytophagous insects 

and pathogens. Interest in the application of plant secondary 

metabolites for insect pest management has led us to search for 

new environmentally friendly and biodegradable, but 

biologically active, natural products with low mammalian 

toxicity in order to avoid some of the deleterious effects on the 

environment produced by synthetic pesticides (Kubo, 1997; 

Gonza´lez and Estevez-Braun, 1998;  Ce´spedes et al., 2000, 

2001a,b, 2004; Torres et al., 2003). Some previous studies have 

focused on nor-triterpenoids (limonoids) from the family 

Meliaceae because of their potent effects on insect pests linked 

to low toxicity (Kubo and Klocke, 1982; Champagne et al., 

1989; Klocke et al., 1989; Carpinella et al., 2002, 2003). One 
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such compound, gedunin (Arnason et al., 1987), has proven to 

have excellent properties (Ce´spedes et al., 2000, 2004). Other 

triterpenoids with insect growth regulator activities are 

phytoecdysteroids such as b-ecdysone, ajugasterone C, and 

cyasterone (Kubo et al., 1981, 1983, 1987; Kubo and Klocke, 

1983; Zhang et al., 1992). Sterols and triterpenes have an 

important biological function as key compounds in the 

acquirement of cholesterol by insects. Mammals obtain 

cholesterol either by dietary absorption or by biosynthesis from 

mevalonate. Because insects have no capacity for sterol 

synthesis, they rely exclusively on exogenous sources for their 

normal growth, development, and reproduction (Ikekawa et al., 

1993). Research on the site and mechanism of action of 

allelochemicals responsible for insect control indicates that many 

terpenoid compounds are involved in insecticidal and insect 

growth regulation (IGR) activities. These substances are 

important enzymatic and metabolic inhibitors (Kubo and 

Klocke, 1983; Klocke et al., 1989; Hammond and Kubo, 

1999; Kubo and Kinst- Hori, 1999; Ce´spedes et al., 2000, 

2001a,b; Kubo et al., 2000, 2003a, b; Caldero´n et al., 2001; 

Panzuto et al., 2002). In addition, many metabolites of 

angiosperms have antifeedant effects on phytophagous insects 

(Feeny, 1968, 1976; Rhoades and Cates, 1976; Swain, 1979). 

Some of them bind to proteins, acting as precipitating agents for 

nutritional protein, thereby inhibiting insect digestive enzymes 

(Feng et al., 1995; Duffey and Stout, 1996; Korth and Dixon, 

1997; Tamayo et al., 2000), and reducing digestibility (Feeny, 

1976; Rhoades,1979). Many researches demonstrated that a 

diverse array of secondary metabolites has different sites of 
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action and different molecular targets when the compounds 

interact with enzymes and processes of metamorphosis 

(Ce´spedes et al., 2000, 2001a,b, 2004; Caldero´n et al., 2001; 

Kubo et al., 2003a,b; Torres et al., 2003. 

However, any insect control measure that will reduce 

population densities either before or during the application of an 

inherited sterility technique (IST) program will enhance the 

effectiveness of both procedures. So, such of those isolated 

active compounds might be friendly with the use of IST 

program. Though, the response of irradiated Lepidoptera insects 

to insecticides or plant extracts, was studied by several authors 

(Fadel et al., (2003), Alm El-Din et al., 2005, Sileem 2004,El-

Shall 2005 and Mikaiel 2011).  

The present study is aimed to investigate: 

1- Effect of gamma irradiation of Spodoptera littoralis (Bosid) 

on some biological aspects of P1 and F1 generations. 

2- Delayed effect of some plant extracts Terminalia arjuna , 

Erythrina caffra, Taxodium distichum, Melaleuca cajuputi on 

some biological aspects of P1.  

3- Effect of Taxodium distichum extract on reproduction and 

mating ability of P1 and F1 adults of Spodoptera littoralis . 

4- Effect of Taxodium distichum extract and its combination 

with gamma irradiation on the biological aspects of F1 male and 

female adults of   Spodoptera littoralis. 

5- Effect of gamma irradiation or Taxodium distichum extract 

and their combination on the tested enzymes (cytochrom P450, 

total oxidative capacity, total antioxidant capacity and Free 

testosterone .) 
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REVIEW OF LITERATURE 
 

1. Inherited Sterility Induced by Substerilizing Doses:           

Complete sterility in lepidopteran   insect species requires 

high doses of radiation (20-40 krad), which invariably cause 

severe somatic damage, resulting in reduced competitive 

efficiency of the released insects. This severe reduction can be 

minimized by the use of lower doses, which offers considerable 

promise sterility for the control of lepidopteran  insect  pests. 

Several studies on lepidopterous   insect  pests demonstrated that 

progeny raised from parents that had been partially sterilized 

with radiation were partially or fully sterile. (Proverbs, 1962, in 

Caepocapsa pomonella (L.) , Proshold and Bartell, 1970, in 

Heliothis virescens)  and Carpenter et al. (1987)  on Heliothis 

zea  

Al– Taweel et al. (1990) reported that one-day old males 

of Ephestia cautella (Walker) were irradiated with150, 200 and 

250Gy of gamma radiation and mated in-groups (15 pairs) with 

untreated virgin females. Results showed the greater the initial 

dose, the greater the reduction in the percent egg hatch and the 

greater the male to female ratio. Radiation effects on F1 males 

were greater than the effect on the P1 males. Furthermore, the 

results showed that the effect on F1 males were greater than the 

effect on F1 females     

Etman et al. (1991) studied the reciprocal mating of 

males and females emerged from irradiated and unirradiated late 

stage pupae of the rice moth, Corcyra cephalonica (Stainton).  

They revealed that males were more radioresistant than females. 
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 The number of eggs laid by unirradiated females crossed 

with irradiated males was significantly reduced at most tested 

doses (20-50 Krad). Fifty Krad male treatment gave as many 

eggs as the control. A dose of 50 Krad to pharate adults of both 

sexs induced 100 percent sterility. Irradiation with doses up to 50 

Krad did not significantly reduce the mating frequency. Treated 

male showed significant shorter life span than the control. 

Longevity of irradiated females was unaffected at 40 and 50 

Krad dose levels, whereas females treated with 20 and 30 Krad 

showed a significantly shorter life span than the control. 

Harwalkar et al. (1991) irradiated males of Earias 

vittella with substerilizing doses of 75, 100and 125Gy then 

crossed with untreated females. Male sterility increased with 

increasing doses. The survived and development of F1 larvae 

were dose- dependent. The F1 male progeny from males 

irradiated with a 75Gy dose were more sterile (as assessed on 

the basis of egg hatch) than F1 female progeny when outcrossed 

with normal parents. At a hundred Gy treatments, F1 males were 

completely sterile and F1 females were partially sterile. When F1 

males and females were crossed together, no progeny were 

resulted. On the other hand, when F1 males were treated with 

125Gy, both sexes of F1 progeny wer   sterile      

Ability of males of Ephestia. cautella to mate and 

transfer their sperm after treatment of sublethal doses of gamma 

radiation to (5-6) day-old pupae was investigated. The results 

indicate that gamma radiation had no significant effect on 

mating, sperm transfer and percentage of egg hatch (Al-Taweel 

et al., 1993).   
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Proshold et al. (1993) found that when F1 progeny of   

gypsy moths Lymantria dispar (L.), whose male parent received 

6, 8 or 10Krad of gamma irradiation were mated with untreated 

females, fewer sperm was transferred than that of untreated 

males. Further, the quantity of eupyrene sperm transferred by 

offspring of irradiated males was less than that of progeny of 

untreated males. The effect was depended upon dose. In 

untreated adults, fecundity as determined by weight of the egg 

mass was depended upon quantity of eupyrene sperm in the 

spermatheca. But when the male parent was irradiated, fecundity 

of its female progeny or of untreated females mated with its 

male progeny was less than that of control, regardless of the 

quantity of eupyrene sperm.                                                                                               

Sallam and Ibrahim(1993) studied the fecundity, egg 

hatch and mating of normal females of   Spodoptera littoralis 

(Boisd.) when crossed with males irradiated as 7-day- old pupae 

with doses of 50,75,100,125,150and 200Gy of gamma radiation. 

The inherited effects of irradiation were studied until the F3 

generation. Increasing the dosage applied to P1 males 

significantly reduced the fecundity of females. The egg hatch of 

P1 females was significantly reduced at 125,150 and 200Gy 

treatments, as compared with the control. The F1 generation was 

significantly more sterile than the irradiated parents. The 

irradiation of P1 males did not affect mating, sperm transfer, 

mating frequency among the parents and successive generations 

of the different crosses. However, a detectable reduction in the 

percentage of mated females and a significant increase in 

number of spermatophores per mated female were observed 
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among the F1 generation at a dose level of 200Gy. The larval 

and pupal mortality in the F1 and F2 generations were high and 

dose dependent. The average developmental period from egg 

hatch to adult emergence was not affected and also the sex ratio 

of resulting progeny was almost normal.                                                                

Seth and Reynolds (1993) irradiated male pupae of the 

tobaco hornworm, Monduca sexta (Linnaeus), with dose of 

10Krad. They found that the treatment induced mortality and 

malformations in adult emergence. The incidence of these 

adverse effects of radiation declined with increasing pupal age at 

the time of treatment. Examination of spermatheca of normal 

females mated with F1 males whose the P1 male received 10Krad 

showed that both eupyrene and a pyrene spermatozoa were 

successfully transferred from the spermatophore, but there was a 

slight reduction in number at higher doses. There was a dose 

related decling in the number of eggs laid per mated female, and 

a dose-related reduction in hatching rate for the matings of both 

male and female F1 insects. On the other hand, the effect on 

males was more severe than on females.                                                                                                

  Partial sterilizing gamma radiation doses (4-20krad) 

were evaluated by Seth and Sehgal (1993) with respect to the 

pre-imaginal and imaginal behavior of serious pest in Indian 

tropical regions, Spodoptera Litura(Fabr.)to control this pest. A 

radiosensitivity differentiation between males and females was 

clear in P1 generation. Male irradiation was considered better 

than female irradiation for producing behaviorally more viable, 

but infertile, F1 candidates when a sublethal dose of 13Krad was 

applied. A reduction in the growth indices and an increase in the 
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level of malformations observed in F1 progeny were found to be 

dose dependent. Oviposition and egg viability were found to be 

negatively correlated with irradiation. When F1 were crossed 

(self-crosses or out crosses). F1 progeny exhibited more sterility 

than their parent generation. Also, F1 males inherited more 

sterility with better reproductive, competence than F1 females. 

Higher doses reduced male longevity whereas mating frequency 

was not significantly affected.         

The F1 sterility and chromosome aberrations in the Asian 

corn borer, Ostrinia furnacalis (Guenee), were induced by 

different doses of gamma radiation (100-250Gy). The 

chromosome number of this pest is n=31 pairs. The results 

showed that chromosomal aberrations in spermatocytes of the F1 

generation were directly related to high F1 sterility, however, the 

sterility was abserved for one generation and fertility was 

recovered in the next generation (Zhang et al., 1993).        

Bahari (1994). Found that the increase in suppression of 

different stages in the life cycle of the diamond back moth, 

Plutella xylostella (L.), related to the increase in radiation doses 

to the adult. Doses between 150Gy and 200Gy did not induce 

significant differences in suppression of the different stages. A 

dose of more than 200Gy not only caused suppression in 

frequencies of the different life cycle stages but also caused a 

shift in life cycle pattern of those stages. The off spring of the 

treated parents at all doses and crosses showed a 1:1 ratio of 

males to females.   

Sallam and Ibrahim (1994) .Working on cotton leaf 

worm Spodoptera littoralis, they studied the mating 
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competitiveness of both parental males irradiated with 100 or 

150 Gy gamma radiation and their F1 adult males. Mixed 

populations of treated and untreated males caged with untreated 

females in ratio of 0:1:1, 1:0:1, 1:1:1 and 5:1:1 were undertaken, 

respectively. The reduction in egg hatch was significant only at 

ratio 5:1 when P1 males were irradiated with 150 Gy. The 

average egg hatch among F1 generation was significantly 

reduced in both tested doses and ratios, however, it was higher in 

5:1 than 1:1 ratio. Release of males irradiated with 100 Gy into 

field cages at 10:1 ratio (irradiated males : unirradiated males) 

caused significant reduction in population. The population of 

cages containing partially sterile males was reduced by about 

43% in comparison with control cages.  

El-Sherif et al. (1995): Studied the effect of irradiating 

full grown pupae of the Jasminium moth Palpita unionalis Hb. 

with 100, 200, 300 and 400 Gy on the mating competitiveness 

and reproduction of adult moths. The doses 300 and 400 Gy 

induced complete sterility to females and males, respectively. 

Males and females emerging from pupae irradiated with 100, 

200, 300 and 400 Gy were confined with unirradiated insects at 

ratios 1:1:1 and 5:1:1 (irradiated males or females : unirradiated 

males : unirradiated females). Increasing the competition ratio in 

favour of irradiated males or females from 1:1:1 to 5:1:1 gave 

more reduction in egg hatch. The competitiveness values in all 

ratios and doses used were around 1.0 which means that both 

sexes had an adequate level of sexual competitiveness. Fertility 

and fecundity decreased by increasing the dose. The percentage 

of mating also decreased by increasing the dose.                                                                                                
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  Qureshi et al. (1995). Irradiated one-day-old adults of 

pink bollworm Pectinophora gossypiella   (Saunders) with 

doses 50,100,150 and 200Gy. The fecundity and fertility was 

dose dependent. The number of eggs laid per female was 

reduced in all crosses as the radiation doses increased. Females 

were more susceptible to gamma radiation than males. The 

fertility was drastically reduced when parent was irradiated at all 

test doses of gamma radiation. The fecundity and fertility of F1 

progeny reduced significantly at higher dose. The number of 

eggs and egg-hatch percentage was reduced drastically at 

150Gy. Therefore, this dose is considered suitable to induce F1 

sterility in adult moths.                                                                                                    

El-Dessouki et al. (1996) irradiated full-grown male 

pupae of, Spodoptera littoralis  (Boisd.) with low doses of 

25,50,75 and 100Gy of gamma radiation. Fecundity of normal 

females mated with F1 or F2 males was significantly reduced at 

all doses. The F1 males were sterile than their irradiated parental 

males, while F2 males were more fertile than F1 males. 

Irradiation of P1 males did not clearly effect neither the 

percentage of mated females nor the average number of 

spermatophores per mated females among the individuals of P1, 

F1, F2, F3 generations. The percent of larvae surviving to the 

adult stage was gradually decreased by increasing dose to P1 

males throughout the first three filial generations. The average 

larval and pupal durations were not affected among the progeny 

of P1 males and females. The sex ratio among the progeny of 

irradiated males was nearly 1:1  .   
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Sallam et al. (1996). Stated that adult males (less than 24 

hours) of the spiny bollworm Earias insulana (Boisd.) 

irradiated with substerilizing doses of 100 or 300 Gy were more 

competitive than males irradiated with sterilizing dose of 600 Gy 

against untreated males in mating with normal female. 

Increasing the ratio of irradiated males to normal males from 1:1 

to 5:1 decreased the rate of egg viability.                                         

The inherited sterility phenomenon in a partially sterile 

males Phthorimaea operculella [Zeller] with 10, 15 and 20 krad 

was studied by Saour and Makee (1996). Sterility in F1 

progeny was higher than that in their irradiated male parents. 

The sex ratio of F1 progeny was distorted in favour of male.                                    

Abo-Sheasha and Fadel (1997) studied the effect of four 

doses of gamma radiation 100,200,300 and 400Gy applied to 

three ages of Prays citri pupae [1,3 and 5 days before adult 

emergence] on the fecundity, fertility, different oviposition 

periods and adult longevity. They found that the fecundity and 

fertility of the adult significantly decreased in the treatment of 

the earlier ages of pupae at different doses and different 

combinations (N♂XT♀, T♂XN♀ and T♂XT♀). The 

differences between the combinations of T♂XN♀ or T♂XT♀ 

were insignificant while they were significant when comparing 

each of them with the other combination [N♂XT♀]. Pre-

ovposition, ovposition and postovposition periods were affected 

significantly when then earlier ages of pupae were treated with 

different gamma doses. Adult longevity was also significantly 

affected when the pupae at different ages were treated with 

different gamma doses.           .                                                                                   
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Bakr and Abdel-Fattah (1997) studied the effect of 

gamma irradiation on the biological activities of Agrotis ipsilon 

with doses of 100-150gy given to full-grown pupae. They found 

that the irradiation affected the insect fecundity, egg-hatch, 

mating ability, mortality of immature stages and adult 

malformation and this effect was dose dependent and sex 

combination.                                                             

El-shall et al. (1997) irradiated full grown pupae of the 

maize worm Mythimna  loreyi   (Dup)with substerilizing doses 

and crossed the resulting moths with untreated females or males. 

They found that the mating percentage, insemination, fecundity 

and fertility were reduced in F1 males or F1 females resulting 

from male parents irradiated with 100,150 and 200Gy (male 

line). Inherited sterility was more produced when F1 males were 

crossed with untreated females than when F1 females were 

crossed with untreated males. In females line, fecundity and 

fertility of F1 crosses were higher than corresponding male line 

at 100 and 150Gy (the same dose level) but still less than in 

control treatment. A substerilizing dose of 200Gy induced 

complete sterility in male line.                                                                        

Duarte and Arthur (1998) studied the effects of 

substerilizing doses of gamma radiation on Spodoptera  

frugiperda (smith) pupae and transfer genetic effects to the first 

and second generation. When males irradiated with 100, 125, 

150 and 175Gy crossed with nonirradiated females, the larval 

viability was 64 and 94 percent among F1 and F2 generations 

respectively. The duration and other life parameters of the pupae 

and adults did not differ from the controls. The egg laying was 
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not affected by doses up to 150Gy on both sexes. When female 

irradiated with doses of 175 and 200Gy and crossed with 

nonirradiated males, the egg lying was inhibited when compared 

with males irradiated with one of these doses and mated with 

normal females. The resulting females did not lay eggs or laid 

non fertile eggs.                                                                                       

Shantharam and Rananavare (1998) irradiated newly 

emerged females of spotted bollworm Earias vittella F. with 

substerilizing doses of 75,100,125 and 175Gy and crossed with 

untreated males. The level of sterility induced in females was 

found to increase with increasing dose when evaluated on the 

bases of egg hatch. A dose dependent effect in relation of 

fecundity of irradiated females was observed. Survival of F1 

larvae also exhibited dose dependent response. Sex ratio 

distortion was not observed at any treatments. Sterility increased 

in F1 males by increasing the dose. F1 females were more sterile 

than F1 males. Fecundity of F1 females was considerably 

reduced than control. However, desired level of inherited 

sterility was not observed.                                                                                         

Bloem et al. (1999) studied the effect of substerilizing 

doses of radiation on male and female codling moth, Cydia 

pomonella (L.). They found that the fecundity of untreated 

females mated with treated males declined slowly with 

increasing doses of radiation. However, fecundity of treated 

females declined almost linearly at dose 100Gy. The minimum 

dose at which treated females had 100% sterility was 100Gy 

when mated to untreated males. Fertility of treated males 

declined almost linearly to be zero at 400Gy. Inherited effects 
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resulting from irradiation of P1 males at selected doses were 

recorded for the F1 generation. As the dose of radiation 

increased, F1 fecundity and fertility decreased mortality 

increased and F1 sex ratio shifted in favour of male progeny. The 

effect of releasing partially sterile codling male moths and fully 

sterile females at a ratio of 10 to 7 was examined in field cages 

each containing a single apple tree. Fruit damage was 

significantly reduced in all treatments when compared with 

controls. In addition production of progeny was only seen in 

cages containing moths treated with 100Gy .  

El-Naggar et al. (2000). In they laboratory studies were 

carried out to evaluate the mating competitiveness of P1 and F1 

generations of Agrotis ipsilon when irradiated as full grown 

pupae with 75 and 150 Gy of gamma irradiation. The mating 

competitiveness values showed that either males or females of P1 

or F1 generation were fully competitive after treatment with 75 

or 150 Gy at all released ratio. Mating competitiveness of both 

irradiated males and females was also studied to avoid problems 

concerning mass sexing. The results revealed that confining both 

sexes together gave an excellent results for population 

suppression in both P1 and F1 in both tested doses and ratios. The 

addition of irradiated females to the release ratio make these 

females encountered in mating with untreated females, and 

possessed 78% of all mating occurred in parent generation in the 

two tested doses at 5:5:1 ratio and increased to reach 88% by F1 

females at 75 Gy while it was reduced to only 31% at 150 Gy, 

but still act in mating.  
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Prapon et al  .  (2000). Studied that the effects of gamma 

radiation on mature pupae of the cotton bollworm, Helicoverpa 

armigera (Hubner) and their F1 progeny. Mature male pupae of 

cotton bollworm, , from laboratory culture were irradiated at 0, 

50, 100, 150 and 200 Gy. The results were found to have 99.17, 

97.50, 98.75, 97.92 and 99.06% moth emergence, 1.56, 3.54, 

2.91, 5.39 and 8.33% moth deformation, 13.35, 10.20, 9.45, 

11.65 and 11.10 days longevity of P1 moths, 27.04, 30.49, 33.12, 

48.84 and 62.73% sterility of P1 moths respectively. Effects of 

radiation on F1progeny showed that survival of the immature 

stages of F1 progeny significantly decreased with increasing 

doses irradiated to P1 male and the sex ratio of the F1 progeny 

was significantly skewed in favor of males. Longevity of F1 

male moths from male parents irradiated as mature pupae at 0, 

50, 100, 150 and 200 Gy were 29.00, 26.13, 24.90, 26.35 and 

22.55 days while those of F1 female moths were 17.60, 18.00, 

17.55, 17.15 and 17.19 days respectively. Fecundity of F1 

female moths was not significantly different but the sterility of 

F1 progeny was significantly different compared with untreated 

moths. The sterility of F1 male moths were 26.17, 52.77, 92.1, 

96.84, 100.00% while those of F1 female moths were 26.17, 

52.75, 84.76, 98.91 and 100.00% respectively.                                                        

Sallam, et al. (2000) studied the inherited sterility in the 

spiny bollworm Earias  insulana (Boisd.). They irradiated male 

parents with substerilizing doses of 100,150 and 200Gy and 

crossed with unirradiated females then followed throughout 

three successive generations. In general the female fecundity 

decreased at all doses throughout P1, F1, F2 and F3 generations as 
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compared to control. Egg hatch of the parental generation was 

obviously reduced at all treatments as compared to that of 

control. The progeny of F1 males were evidently more sterile 

than their irradiated male parents. The effect of radiation was 

continued in the F2 population, however, F3 males almost 

regained their fertility. The reduction in mating ability was 

significant only at 200Gy for P1 males and at 150 and 200Gy for 

F1 males as compared to control. Larval reaching the adult stage 

decreased in number when the irradiation dose was increased. 

The effect was more obvious at F1 generation. In general, larval 

and pupal durations were not significantly affected among F1, 

F2, or F3 generations, except at 100Gy in the F3 generation. The 

sex ratio was slightly altered in favour of males at F1 and F2 at 

the dose level of  200Gy.                                                                                                                                

Alm El. Din (2001) irradiated full-grown male and 

female pupae of Spodoptera littoralis (Boisd.) with the doses of 

100, 125 and 150Gy. The effect on reproduction was studied 

throughout parents (P1) and their F1, F2 and F3 generations. The 

fecundity decreased with the increase in dose. The reduction in 

egg hatch was significant at all tested doses among P1, F1 and F2 

generations. Gamma radiation did not clearly effect the 

percentage of mated female in P1 and their three successive filial 

generations. The average number of spermatophores per mated 

female was slightly affected among P1, F1, F2 and F3 at the 

majority of the tested mating combinations.  The percentage of 

survived larvae and pupae was obviously affected among F1 and 

F2 generations. The percentage of pupation and adult emergence 

was obviously reduced among F1. The sex ratio among the 
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progeny of irradiated males and females was nearly 1:1 at the 

tested combinations. The results indicate that the fecundity of 

the different mating combinations among F2 generation was not 

significantly different from the untreated control.             

Carpenter et al . (2001): studied the inherited sterility in 

Cactoblastis cactorum and the data showed that the newly 

emerged male and female adult moths , were treated with 

increasing doses of gamma radiation, and the moths were 

outcrossed to fertile counterparts. The minimum dose at which 

treated females were found to be 100% sterile when mated to 

untreated males was 200 Gy. Fertility of treated males declined 

with increasing doses of radiation to approach 0% near 500 Gy. 

Inherited effects resulting from irradiation of P1 males and 

females were expressed in the F1 generation as increased 

developmental time from ovipositionto larval eclosion, increased 

egg mortality, and increased neonate to adult stage mortality. A 

shift in the F1sex ratio in favor of males was not observed.                                             

El-Naggar et al. (2001) exposed full-grown pupae of 

Spodoptera littoralis to various doses of gamma radiation (100, 

150, 200 and 450 Gy). The emerging adults were allowed to 

mate using the following mating combinations: (irradiated male 

x normal female, normal male x irradiated female) and 

(irradiated male x irradiated female). Gamma irradiation 

significantly reduced the fecundity and fertility of adults. The 

lowest reduction in fecundity and fertility was recorded for an 

irradiated female mated with an irradiated males, followed by an 

irradiated female mated with a normal male, and a normal 

female mated with an irradiated male.                                                                         
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Ocampo (2001) reported the results of experiments 

conducted with Helicoverpa armigera to determine the effects 

of a substerilizing dose of gamma radiation (100 Gy) on the 

mating competitiveness of treated males and the effect on the 

mating propensity of females with which they mate. Mating 

competitiveness of treated and untreated male moths was 

measured at two different release ratios inside field cages in a 

cabbage field. A 1 male: 1 female ratio and a 4 male:1 female 

ratio were used while keeping a constant density of moths per 

cage. The mean number of mating recorded was not 

significantly different at either ratio, suggesting that treated 

males of this species are equally as competitive as their 

untreated counterparts. In the mating propensity studies, virgin 

female H. armigera were first mated to treated or untreated 

males and then re-exposed to untreated males 24 hours later.No 

statistical differences were found in the number of females that 

re-mated from either group. In this study, 30.8% of the females 

first mated with treated males and 29.17% of the females first 

mated to untreated males re-mated. When both types of females 

were re-exposed to untreated males in the same field cage, a 

higher percentage (38.3%) of females that had initially mated 

with a treated male re-mated than those initially mated with a 

untreated male (31.7%), although the differences were not 

significant.                                                             

Seth and Sharma (2001): showed that Spodoptera litura 

reared on host plants and on synthetic diet were irradiated with 

two substerilizing doses of gamma radiation, 100 and 130 Gy, 

and examined for inherited sterility. Irradiation affected mating 
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success in the parental (P1) and F1generations. F1sterility was 

higher than P1 sterility, and F1males inherited more sterility than 

did F1females. F1Progeny developed at a slower rate compared 

with controls. F1survival to adulthood decreased with increasing 

dose of radiation. Sex ratio in F1 moths was skewed towards 

male. Life tables were constructed for S. litura reared on host   

plant and synthetic diets, and the impact of radiation on 

population characteristics was ascertained. Reproductive rate 

(R0) was significantly decreased as a consequence of irradiation, 

and the effect was more severe in F1crosses than in P1 crosses. 

There was a negative correlation between the dose of radiation 

and the percent embryo formation in P1 crosses. Whereas in F1 

crosses,    radiation dose (given to male parents) was positively 

correlated with the percent unhatched embryonated  eggs. Early 

mortality of eggs prevailed in unhatched eggs derived from P1 

crosses, and late embryonic lethality was the major cause of 

F1sterility. Effects of irradiation are discussed with an emphasis 

on assessing the potential of the inherited sterility principle for 

pest control.                                                                                  

  Nguyen and Nguyen (2001): Radiation induced F1 

sterility in PLuella xylostella potential for population 

suppression in the field. The potential of using F1sterility in a 

system to manage the diamondback moth (DBM),Plutella 

xylostella, was investigated in the laboratory and in field-cages. 

When 6-day old male pupae were treated with 200 Gy of gamma 

radiation, 71.5% developed into normal adults. However, 

radiation-induced reductions in fecundity and viability were 

expressed during the P1, F1,and F2generations. Sterility exceeded 
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60% in the P1and F2 generations and 90% in the F1generation. 

The sex ratio was skewed in favor of males among F1and 

F2progeny. The percentages of metaphase spermatogonial cells 

with chromosomal aberrations were 86.9, 21.5 and 9.7 in the F1, 

F2, and F3, respectively. No differences were observed in the 

sperm transfer between irradiated and unirradiated males. When 

treated males were released into field-cages at either a 5:1 or a 

10:1 overflooding ratio with unirradiated moths, there was a 

significant reduction in the number of F1and F2adults emerging 

in the field-cages as compared to the control. A 50-60% 

reduction in the F1and 59-68% in the F2 generation were 

observed. When irradiated females and males were released at a 

5:5:1:1 overflooding ratio with untreated DBM, the decrease in 

Fl adult emergence was not significantly different than for the 

control. However, adult emergence in the F2generation was 

reduced by almost 90%. This degree of suppression was 

significantly greater than that achieved in cages where only 

irradiated males had been released.                                                  

Al-Taweel et al. (2002) investigated inherited sterility in 

laboratory strain of Galleria mellonella by exposing the late 

pupa to several doses of gamma radiation (0.10, 0.15 and 0.20 

kGy) and the effect in the offspring were followed to the F2 

generation. Results showed that exposing the late pupa to the 

above doses resulted in inherited sterility for the adults. The 

percentage of egg hatch reached 0% for F1 progenies produced 

from normal females mated to irradiated males and mated as 

follows: F1 female x normal male and F1 male x F1 female, for 

doses of 0.15 and 0.20 kGy, respectively.                                                        
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Arthur et al. (2002) reported the application of nuclear 

techniques to control two of the most important Lepidopteran 

insects’ pests in Brazil: Diatraea saccharalis, the sugarcane 

borer, and Spodoptera frugiperda, the fall armyworm. All 

experiments had the objective of finding the rate of gamma 

radiation capable of causing sterility in the first and second 

generations by irradiating the parental generation. For D. 

saccharalis, 5-day-old pupae were irradiated at 100, 125 and 

150 Gy. Fertility was reduced to 15% when moths were treated 

with 100 Gy, and no egg hatch was recorded at 125 and 150 Gy. 

Fertility was 4.3 and 10.9% in the F1 generation, and was 9.5 

and 25.5% in the F2 generation when treated males were mated 

to normal females and treated females were mated to normal 

males, respectively. The suggest a possible alternative tactic to 

control or even eradicate sugarcane borer from Brazil. For S. 

frugiperda, 5-day-old pupae were exposed to 50, 100, 125, 150 

and 175 Gy. Moths of the F1 and F2 generations were obtained 

only from parents exposed to   50Gy. When higher rates were 

used, only the crosses where irradiated males were mated to 

normal (untreated) females produced moths of the F1 and F2 

generations. Irradiation of the parental generation induced 

different sterility levels in the offspring. Female fall armyworm 

were more radiosensitive than males, and substerilizing doses of 

gamma radiation did not affect the life cycle of the first and 

second filial generations in this species. The level of sterility in 

the F1 and F2 generations was higher than the sterility of the 

parents irradiated at the same rate. These results indicate that 

inherited sterility might be used for the control of this insect in 

Brazil.                                                                                                   
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Hazaa (2002) irradiated full grown   male pupae of the 

cotton leaf worm Spodoptera littoralis with 100 or 150 Gy of 

gamma radiation, the level of sterility induced in males was 

found to be increased with increasing the dose applied. A dose 

dependent effect in relation to the fecundity of female mated 

with treated male was observed. The F1 larvae survival and 

development also exhibited dose dependent response. Sex ratio 

distortion was not observed with any of the tested doses, sterility 

increased in F1 males as a dose applied increased. Production of 

female adults was clearly reduced than control.                                 

  Mansour (2002) conducted with codling moth, Cydia. 

pomonella, to study the effects of gamma radiation (0, 150, 200, 

250, 300, 350 or 400 Gy) on fertility and reproductive 

behaviour. Egg production and hatchability decreased with 

increasing rate of radiation. Females were more sensitive to 

radiation treatment than the males. A rate of 150 Gy caused 

100% sterility in females and significantly reduced fecundity, 

whereas 350 Gy reduced male fertility to less than 1%. 

Radiation up to 400 Gy had no adverse effect on male longevity 

or competitiveness in cages using laboratory-reared moths. 

However, males exposed to 350 or 400 Gy mated less frequently 

than un-irradiated males.   

Mohamed (2002) :Irradiated full grown   male pupae of 

the cotton leaf worm Earias insulan with 50 or 80 Gy of gamma 

radiation, the level of sterility induced in males was found to be 

increased with increasing the dose applied. A dose dependent 

effect in relation to the fecundity of female mated with treated 

male was observed. The F1 larvae survival and development also 
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exhibited dose dependent response. Sex ratio distortion was not 

observed with any of the tested doses, sterility increased in F1 

males as a dose applied increased. Production of female adults 

was clearly reduced than control. Fully competitive against 

untreated males in mating with normal females at the ratios 

1:1:1 and 5:1:1 (treated males: untreated males: untreated 

females).                                                                                  

Ocampo and Leon (2002) studied the effect of 

irradiating male Helicoverpa. armigera with a substerilizing 

dose 100 Gy of gamma radiation on the growth, development 

and reproduction of subsequent generations in the laboratory. 

This dose of gamma radiation had no significant detrimental 

effects on larval and pupal weights or on the duration of the 

pupal period in the F1 progeny. However, it lengthened the 

duration of the larval period by two days. In the F2 generation, 

the progeny of the T F1F x T F1M cross had significantly lighter 

pupae. The effects of this substerilizing rate of radiation and of 

the resulting inherited sterility on the reproduction of 

H.armigera were similar to those described for other species of 

Lepidoptera. No detrimental effects on P1 and F1 female 

fecundity were recorded. Crosses involving TF1 females laid 

only approximately one-half the number of eggs laid by the 

controls; however, the range in the number of eggs laid by these 

females fell within the normal range for H. armigera. Fertility 

of crosses involving P1 males was greatly affected; fertility in 

these females was only 61% of that exhibited by the controls. 

This deleterious effect was inherited in the F1 and F2 

generations, and was maximally expressed when F1 progeny of 



Review of Literature 

 
-٢٥-

the NF x TM cross were inbred. Egg hatch was almost 

completely inhibited in sibling crosses, while outcrosses of the 

F1 progeny showed a 64-70% reduction in egg hatch compared 

to controls.                                                                 

Ramesh et al. (2002) studied the F1 sterility technique  

for reproductive suppression of lepidopteran pests. Management 

of lepidopteran pests using F1 sterility may be greatly influenced 

by other possible strategies, including chemical control 

measures. Within this context, a laboratory investigation was 

undertaken using Spodoptera litura larvae to assess the 

bioefficacy of a substerilizing dose (70 Gy) of gamma radiation 

on biological characteristics (viz. adult survival, fecundity, egg 

hatch, F1 larval weight, F1 pupation and F1 sex ratio).                                           

Rahman et al. (2002) irradiated 6-day-old pupae 

Spilosoma obliqua with 100 and 150 Gy of gamma 

radiation.The deleterious effects when treated were increased in 

the F1 generation compared to the parental generation.Various 

combinations of crosses between treated and untreated moths 

indicated that females were more sensitive to gamma radiation 

than males. F1 sterility was attained when male moths treated 

with 100 Gy were allowed to mate with untreated females.                                                                                                

  Suckling et al. (2002) reported that the Australian 

painted apple moth Teia anartoides has been the target of an 

eradication programmer in Auckland. This has included an 

extensive trapping programme underpinned by moth dispersal 

studies. Sterilization of males was considered essential before 

release to avoid exacerbating the eradication problem. Late stage 

male pupae were irradiated with gamma rays from a Cobalt 60 
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source, at six doses (60, 80, 100, 120, 140 and 160 Gy). No 

effects were measurable on male emergence or mating 

performance in the treated compared to control insects. 

Significant effects were observed in the F1 generation, with 

increasing doses producing increased mortality. At the highest 

doses 100% sterility was achieved in the F2 generation. Male 

flight in a wind tunnel was not significantly affected by 

irradiation at 160 Gy. Mark-release recapture experiments were 

successfully conducted, with the maximum recorded dispersal 

distance of several kilometers by irradiated sterile male moths.   

Abd-Elwahed (2003)exposed male and female of  

phthorimaea  opercuella  to 100, 150 and 200 Gy of gamma 

radiation. Reduced fecundity and egg hatch together as result to 

dose increased among P1 and F1 generation. The percentage of 

mated females and the average number of sermatophores were 

not clearly affected among P1and F1 generations. However, a 

high reduction occurred in the percentage of inseminated 

females (66.66%) mated with F1 males resulting from P1males 

irradiated at 200Gy. The fecundity was reduced among P1 and F1 

generation. The percentage egg hatch of P1 M  x  N F were 

inherit high degree of sterility than adults of irradiated females.                                

Alrubeai et al. (2003) studied the radiosensitivity and 

induced sexual sterility levels in the 1-3 and 8-10 days old pupae 

of the maize stem borer Sesamia. cretica exposed to different 

doses of gamma rays, 0, 10, 20, 30, 40, 50, 100, 200 and 300 Gy 

for 1-3 days old pupae, and 0, 50, 100, 150, 200, 250, 300, 350, 

400, 450 and 500Gy for 8-10 days  old pupae. The following 

biological parameters were recorded: pupal mortality, adult 
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emergence, adult malformation, mating ability, longevity, 

fecundity and fertility. Mating types were; normal female x 

normal male (control), treated female x normal male and normal 

female x treated male. The results indicated that the 8-10 days 

old pupae were more resistant to radiation than the 1-3 days old 

pupae. Irradiation of 1-3 days old pupae lead to significant 

increase in mortality rate and adult malformation, especially at 

high doses, whereas no such deleterious effects were observed 

on irradiated 8-10 days old pupae. Complete sexual sterility was 

obtained in females or males emerging from 1-3 days old pupae 

irradiated with 40 or 50 gamma rays, respectively. Whereas, 

irradiation of 8-10 days old pupae with a higher dose of 150 or 

400 gamma rays induced complete sexual sterility in the 

emerging females and males, respectively.                                                           

Arthur et al. (2003) determined the substerilizing and 

sterilizing dose to control Tuta absoluta adults. For all 

treatments with gamma radiation, a source of Cobalt-60 type 

Gamma beam-650 was utilized. The doses tested were 0, 50, 

100, 150, 200, 250 and 300 Gy. After the treatments, the 

experiment was conducted under controlled environmental 

conditions of 25±2 degrees C and 70±5% RH. The results 

revealed  that the sterilizing doses for adults of both sexes, 

irradiated and crossed with normal adults (F1F x NM) and (TM x 

NF), were 150 and 200 Gy, respectively.                                                       

Bloem et al . (2003): Studied the   radiation biology and 

inherited sterility in false codling moth , Cryptophlebia 

leucotreta (Meyrick), male and female mature pupae and newly 

emerged adults were treated with increasing doses of gamma 
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radiation and either inbred or out-crossed with fertile 

counterparts. For newly emerged adults, there was no significant 

relationship between dose of radiation and insect fecundity when 

untreated females were mated to treated males (NF by TM). 

However, fecundity of treated females mated to either untreated 

(TF by NM) or treated males (TF by TM_) declined as the dose 

of radiation increased similar trend was observed when mature 

pupae were treated. The dose at which 100% sterility was 

achieved in treated females mated to untreated males (TF by 

NM) for both adults and pupae was 200 Gy. In contrast, newly 

emerged adult males treated with 350 Gy still had a residual 

fertility of 5.2% when mated to untreated females, and newly 

emerged adult males that were treated as pupae had a residual 

fertility of 3.3%. Inherited effects resulting from irradiation of 

parental (P1) males with selected doses of radiation were 

recorded for the F1 generation. Decreased F1 fecundity and 

fertility increased F1 mortality during development, and a 

significant shift in the F1 sex ratio in favor of males was 

observed when increasing doses of radiation were applied to the 

P1 males.                                                                         

Abd El -Hamid (2004) exposed full-grown male and 

female pupae of black cut worm; Agrotis ipsilon to three doses 

of gamma irradiation 50, 100 and 150 Gy. Increasing the dose of 

irradiation applied to the parental male gradually reduced the 

egg hatch. The reduction was significant at all tested doses level 

when compared to the control treatment. The average number of 

eggs did not significantly differ from untreated control at 50 and 

100 Gy but it was significantly reduced at150 Gy. Also, the data 
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indicated that the percentage of egg hatch was reduced gradually 

at all tested mating combination of FI in comparison with their 

untreated control. Full-grown female pupae were exposed to 

three doses of gamma irradiation, the average number of eggs 

and percentage of egg hatch of treated female mated with 

normal male decreased. However, the data indicated that the 

percentage of egg hatch was increased at all tested mating 

combination of F1 in comparison with their PI. The results lead 

to a conclusion that sterility could be inherited by irradiation of 

full grown male pupae more than irradiated full grown female 

pupae.                                                                                       

Hofmeyr et al. (2004) reviewed the control of false 

codling moth, Cryptophlebia leucotreta, and the history of the 

sterile insect release technique. Laboratory research was 

initiated in 2002 to investigate the possibility that inherited or F1 

sterility can be induced in false codling moth with gamma 

irradiation. The fecundity and fertility of irradiated false codling 

moth are progressively reduced with increasing doses of gamma 

radiation in the range 50 to 350 Gy. This yields a smaller F1 

population, which consists mostly of male moths.The fecundity 

and fertility of the F1 generation is equally affected by the 

amount of radiation applied to their parents, i.e. reduced 

numbers of eggs are produced which are completely sterile in 

the case of F1 males mating with F1 or normal females, and 

almost completely sterile in the case of F1 females mating with 

normal males in the range 150 to 200 Gy. The concept of 

induced inherited or F1 sterility has therefore been confirmed for 

false codling moth.     
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Ibrahim (2004). Studied the fecundity, egg hatch and 

mating of normal females of Agrotis ipsilon (Hufn.) crossed 

with males irradiated as full grown pupae with doses of 100and 

150 Gy of gamma radiation .The egg hatch of females was 

significantly reduced by increasing the radiation dose among P1 

and F1 generations as compared with the control. The F1 

generation was significantly more sterile than the irradiated 

parents. The irradiation of P1 males did not affect mating, sperm 

transfer, mating frequency among the parents. However, 

detectable reduction in the percentage of mated females with 

sperm, and the average number of spermatophores per mated 

females was not evidently different from the control. The 

percentage of total mortality of F1 larvae reaching adult stage 

increased as the radiation dose applied to P1males increased. The 

average developmental period from egg hatch to adult 

emergence obviously increased in F1 progeny at the two tested 

irradiation doses.                                                                                      

Suckling et al. (2004):reported the pupal age affects 

efficacy of irradiation on painted apple moth Teia anartoides 

.The sterile insect technique has been deployed in Auckland, 

New Zealand, as part of the eradication programme of the 

Australian painted apple moth Teia anartoides. Pupal age at 

irradiation was assessed as a factor potentially affecting both 

physical fitness (i.e. wing deformity) and sterility of emerging 

males. Males irradiated by the National Radiation Laboratory at 

100 Gy at pupal ages of 2, 4, 6 and 8 days were emerged and 

mated with untreated females, and their egg production and 

hatch were assessed. Irradiation of pupae of different ages at 100 
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Gy did not affect the egg production at F1 level, but younger 

pupae were significantly more susceptible to irradiation than 

older pupae. Sterility of F1 increased with decreasing age. The 

optimal age for male irradiation and release was determined to 

be 6-day-old pupae.                                       

Boshra and Mikhail (2005): Studied the effect of 

gamma irradiation on pupal stage of Ephestia calidella 

(Guene´e) .Mature pupae of Ephestia calidella (Guene´ e) were 

irradiated at doses of 200–1000 Gy. Variations in the percentage 

of adult emergence and percentage of malformed adults were 

used as criteria to evaluate the radiation effects. A dose of 1000 

Gy prevented the emergence of both sexes. Females and males 

were sterilized with a dose of 350 and 400 Gy, respectively. 

Adult longevity and mating ability varied with regard to the 

dose. Males irradiated with sub-sterile doses 100, 150, and 200 

Gy were more sexually competitive with normal males than 

those irradiated with the sterilizing dose 400 Gy     

Sawires (2005) exposed full-grown male and female 

pupae of the Mediterranean flour moth, Ephestia kuehniella 

(Zeller) to doses of gamma irradiation ranging from 50 to 450 

Gy. Irradiated males were more radio-resistant than females. 

Reduction in fecundity and egg fertility was dose dependent. 

Irradiated males or females showed significant shorter life span 

than unpredicted (check). There were reductions in F1 progeny 

as result of irradiation male and female parents with sub 

sterilizing doses, which was more apparent in irradiation of male 

parents. The average larval pupal developmental period of F1 
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male and female progeny was affected. The sex ratio of F1 

progeny was shifted in favor of males. 

Abdurahman et al . (2007):  showed that the effects of 

gamma radiation on the fecundity, fertility, longevity, 

development and level of inherited sterility in the Mediterranean 

flour moth Ephestia kuehniella were determined. Newly 

emerged virgin Mediterranean flour moth adults were irradiated 

with 100, 200, 400 and 600Gy in a 60Co irradiator with a source 

strength of ca. 3811 Ci and a dose rate of ca. 1 Gy/min. 

Laboratory studies revealed that radiation did not effect the 

longevity of irradiated male and female adults. Inherited 

deleterious effects of gamma radiation were observed in the F1 

and F2 generations. Fecundity and the daily egg laying pattern of 

irradiated and unirradiated females mated to irradiated males 

was not significantly different from untreated controls. Adverse 

effects of gamma radiation were observed in the percentage egg 

hatch and rate of development. Levels of sterility in the P1, F1 

and F2 generations were higher than that of untreated controls. 

The doses of radiation also had a significant effect on the time 

from oviposition to larval eclosion or adult emergence. Mortality 

increased with radiation dose. The incidence of larval and pupal 

mortality was higher in the F2 than in the F1 generation.                               

Tate et al . (2007): studied the Influence of radiation 

dose on the level of F1 sterility in the cactus moth, Cactoblastis 

cactorum. Inherited sterility effects on the F1 and F2 generations 

of the cactus moth, Cactoblastis cactorum (Berg) after gamma 

sterilization. Our objectives were to identify the dose of gamma 

radiation that would fully sterilize F1generation moths and result 



Review of Literature 

 
-٣٣-

in no viable off spring when F1 males were inbred- or out-

crossed to fertile females, and that would allow maximum 

production of F1 sterile C. cactorum adults by irradiated males. 

Newly emerged adults of C. cactorum were exposed to 

increasing doses of gamma radiation and inbred or out-crossed 

to fertile counterparts. Inherited effects resulting from irradiation 

of males and females were expressed in the F1 generation as 

reduced egg hatch, increased developmental time for the F1egg, 

and increased F1larval to adult mortality. These effects were 

most pronounced when parental adults were irradiated at 200 

Gy. Survival of F1-generation offspring originating from 

irradiated male fertile female crosses was greatest at 200 Gy. In 

addition, inbred- and out-crosses of surviving F1adults, with 1 

parent irradiated at 200 Gy, resultedin no F2 adults. Maximum 

production of sterile F1 adults at 200 Gy suggests this dose is the 

most appropriate dose for implementing the sterile insect 

technique (SIT)-F1sterility for control of C. Cactorum in North 

America and for testing host suitability and potential 

geographical range in the field.                                                   

Risk and Mikhail (2009).Reported that when full grown 

pupae of the angoumois grain moth,Sitotroga cerealella were 

irradiated with 75 and 175Gy of gamma irradiation ,the sterility 

percent was increased by increasing of gamma irradiation dose 

.Also ,the sterility percent increased in F1 males than in parent.                                                        
                                                                                             

El-Kholy and Abd-El-Aziz (2010): Studied the effect of 

gamma irradiation on the biology of greater wax moth, Galleria 

mellonella. full  grown pupae of greater wax moth, Galleria 

mellonella L., irradiated with 100,150,300 and   400Gy.The four 
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doses given to male parents in theF1 generation decreased the  

average number of eggs permated female ,the percentage of egg 

hatch and the percentage of mating  in both the male and female 

lines ;  this effects increased with the dose. Dose dependence of 

the reduction in the fecundity and the percentage of egg hatch 

among the female line pairings (female descendants of irradiated 

parental male pupae) were more significant than among the male 

line pairings (male descendants of irradiated parental male 

pupae).                                                                                                                                     

2. Insecticidal Activity of Natural Occurring Plant Extracts:  

Jaipal et al. (1985) studied the effect of extracts of 5 

indian common plants to 3-days-old 5th instar nymphs of 

Dysdercus koenigii. Although extracts of all the plants adversely 

affected reproduction, those of Melia azedarach or Azadirachta 

indica had the greatest effects, when treated males were mated 

with treated females, fecundity, fertility, egg hatch and survival 

of the F1 generation were considerably reduced, while feeding 

and copulatory behaviour were relatively unaffected.                 

Breuer and Devkota (1990) found that the extracts of 

Melia azedarach, which sprayed at 1,5 and 10% on twigs of 

Pinus mugo in the laboratory, acted as antifeedants against 

larvae of Thaumetopea pityocampa, altered their behaviour and 

caused 100% mortality. Similar results were obtaind in an 

experiment on pinus in the field in Greece.                                                        

Liu et al. (1992) showed that feeding the larvae of the 

pyralid Cystidia couaggria on the leaves of Malus pallasiana 

treated with ether extracts of Melia toosendan, M. azedarach or 
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100 p.p.m. of toosendanin caused abnormallity in    development 

of larvae and pupae and eventually died.                                                                                 

Oroumchi and Lorra (1993) found that aqueous extracts 

of neem  Azadirachta indica seed kernels and leaves and 

chinaberry Melia azedarach leaves applied to alfalfa (Lucerne) 

leaves in the laboratory caused high mortality and strong 

growth-disturbing effects in the larval stages of Hypera postica. 

Most larvae died prior to or during moulting, Also an antifeedant 

effect was observed when Lucerne leaves treated with a 5% 

aqueous neem seed kernel extract were offered to 4th instar 

larvae under choice conditions. Momentary dipping of 4th instar 

larvae in the same extract reduced the survival rate to 15%. In a 

cage-test under field. Conditions in Iran, 2.5 and 5% neem seed 

kernel suspensions applied 4 times at weekly intervals to 

naturally infeseted Lucerne plants interrupted the larval 

development of the pest and increased the yield.                                                            

Anwar and Shakeel (1993) reported that some plants 

could be used as insecticides against pests of field crops in 

Pakistan. Acidified alcohol extracts from flowers and leaves of 

Aesclus indica caused 75% mortality of Saccharicoccus 

sacchari. Leaf extracts from Schinus molle and flower extracts 

from A. indica caused 60-70% mortality of larvae of 

Scirophaga incertula.  

AboEl-Ghar et al. (1994) fed the 4th instar larvae of 

Agrotis ipsilon on castor-bean leaves treated with selected plant 

extracts, at a sub lethal concentrations for 96 hrs and studied the 

developmental larvae until pupation. Larval weight ,larval 

survival, percent pupation, adult emergence, longevity and 
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fecundity. Survival to pupae was greedy reduced at Melia 

azedarach and Venca rosea respectively.Most plant extracts 

decreased the average weight of larvae and pupae adult 

emergence was also highly reduced, especially at the higher 

concentration (0.5-5.0%)of petroleum ether extract from Luffa 

cylindrica and water extract of C. elegans and V.rosea 

.Longevity was also reduced at high concentrations (1.25,5.0%) 

of petroleum ether extract from L. cylindrica and Apium 

graveolens ,Moreover, most plant extracts, especially those from 

V.rosea, C. elegans , M. azedarach  and A. graveolens ,greatly 

reduced fecundity .                                                                

Dilawari et al. (1994) tested Melia azedarach against 

Plutella xylostella in the laboratory. Adults laid significantly 

less eggs (up to 71%) on surfaces treated with methanolic 

extracts of M. azedarach than on those treated with solvent 

only. When larvae which had emerged from exposed eggs were 

reared on fresh food, the mortality in the larval stage was 22.8% 

and that of the pupal stage was 29.6%. There was a significant 

reduction in the amount of feeding when 2nd instar larvae were 

offered methanolic extract- treated food.  

Hashem et al. (1994) assessed fecundity and sterility in 

relationship to morphological abnormalities in the ovaries of 

Spodoptera littoralis as result of feeding of 4th instar larvae on 

artificial diet mixed with 2% of fruit extract of Melia azedarach 

for 72hrs. The extract caused abnormalities in the ovaries of the 

treated group. Reduction in both fecundity and fertility of the 

parent P1 and the frist generation F1 after different crosses was 

apparent.                                                                                                                                
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Kheirallah et al. (1994) studied the frequency of 

abnormalities occurring after treatment of 4th instar larvae of 

Spodoptera littoralis with a 2% fruit extract from Melia 

azedarach after 72h. They found that pupal as well as adult 

malformations were passed to the 1st generation. They suggested 

that the extract has a mutagenic effect, which causes variations 

in the ovarian amino acid content. 

El-Lakwah et al. (1996) studied the effects of Lantana 

camara and Nerium oleander extracts in petroleum ether and 

acetone on the mortality, reduction in F1 progeny and repellency 

to adults of Rhizopertha dominica at different concentration. 

The results showed that mortalities recorded following exposure 

to the extracts were very low during the 1st week of treatment, 

and then gradually increased to reach a moderate percentage. 

Mortalities recorded after treatment with the extracts were higher 

after 1st couple of days and then increased to reach a high 

percentage especially at higher concentration. There was a 

moderate reduction in F1 progeny for the powder and high 

reduction in F1 progeny for treatment with the acetone extract. 

There was almost a complete reduction in F1 progeny after 

treatment with the petroleum ether extract.                                         

Chen et al. (1996) reported that oviposition of Plutella 

xylostella was deterred by extracts from fruits of Melia 

azedarach grown in Taiwan.The oviposition was significantly 

reduced by 49.6, 86.6 and 93.5% in choice tests and 46.2, 72.1 

and 80.2% in no-choice tests at concentrations of 0.5, 2.0 and 

4.0% respectively. In addition to ovipositional deterrence, M. 
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azedarach fruits extract showed repellency to the moth when 

applied to rape seedlings.  

Ahmed et al. (1997) studied the effect of methanolic 

extracts of Melia azedarach fruits on the third-instar larvae of 

Agrotis ipsilon. Larvae were fed on artificial diet was mixed 

with 50 and 100 p.p.m. concentrations for several periods (24,48 

and 96 hrs.) on treated diets followed by normal diets until 

pupation . Alonger duration of the larval stage was observed 

short periods on treated food, to a greater extent than after 

longer periods on treated food. The pupal weight was gradually 

affected, while many other parameters, such as oviposition 

period, adult longevity and number of laid eggs were greatly 

affected, particularly after long periods feeding on treated food. 

Larvae fed a treated diet did not recover if returned to an 

untreated diet.                                                                                  

Schmidt et al.(1997) studied the effect of Melia 

azedarach extract on reproduction parameters of Spodoptera 

littoralis (Boisd.) and Agrotis ipsilon (Hufn.) a methanol extract 

of M. azedarach fruits enriched by washing with petrol ether 

and ethylacetate was used for laboratory. The experiments were 

carried out with concentrations of 10,15,25 and 50 p.p.m., all 

reproduction parameters as period of oviposition, fecundity, 

fertility and longevity of males and females were affected using 

emerged adults from treated larvae with concentrations of 10,15 

and 25 p.p.m Melia extract. In S. littoralis no adult emerged 

from pupae originating from larvae treated with 50 p.p.m and 

higher amounts and no larvae hatched from eggs laid by adults 

treated with 25 p.p.m Melia extract concentration as larvae. In 
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both species the oviposition period was shortened at 15 and 

25p.p.m of extract, fecundity and fertility were drastically 

reduced, and the longevity of males and females was reduced.                                                            

Schmidt et al. (1998) studied the effect of an enriched 

methanolic extract of Melia azedarach fruits on the size of the 

corpora allata, the juvenile hormone titre and the protein content 

in the haemolymph of Spadeptera littoralis and Agrotis ipsilon. 

Fourth-instar larvae were reared on a diet containing 100 or 

1000 p.p.m extract. In S. Littoralis a significant reduction in the 

corpora allata volume of larvae treated with 1000 p.p.m extract 

in comparison with control larvae was observed. In A. ipsilon a 

reduction was found in the right corpora allata gland only. 

Larvae of both species that had fed on treated diets had higher 

mean juvenile hormones II titres than control larvae. In both 

species the content of haemolymph protein was decreased 

significantly after feeding for 6 days on a diet treated with 

concentrations more than 50 p.p.m extract followed by 6 days on 

a normal diet. It is concluded that M. azedarach fruit extract has 

an effect on neuroendocrine control in these insects.                                                                                            

  Scott and Kaushik (1998) evaluated the Margosan-o; 

an insecticide formulated from extracts of neem tree 

(Azadirachta indica) seed kernel, besides being toxic also has 

feeding, oviposition deterrent and growth inhibitory effects on   

insects. 

Shaurub et al. (1998) determined the acute toxic and 

delayed effects of the juvenile hormone analogue pyriproxyfen 

and diethyl ether leaves extract of the Brazilian pepper, Schinus 

terebinthifolius Raddi against the cotton leafworm Spodoptera 
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littoralis (Boisd). They fed newly moulted 4th instar larvae on 

treated castor oil leaves. The LC50 values of these two 

unconventional pesticides against 4th instar larvae were 320 

p.p.m and 8% respectively. Treatments reduced the pupation, 

adult emergence, fecundity and fertility in a –concentration- 

dependent manner. Moreover, different morphological 

abnormalities including malformed larvae and pupae, larval- 

pupal and pupal-adult intermediates were recorded.                                                                   
                                                                         

Gebre-Amlak and Azerefegne (1999) carried out a 

preliminary field test carried out in maize in southern Ethiopia 

during 1993-94 which showed that application with fruit extracts 

of Melia azedarach, Phytolacca dodecandra and Schinus molle 

significantly reduced the levels of leaf infestation and deadheart 

injury due to larvae of the maize stalk borer, Busseala fusca and 

resulted in increases in crop yield. The following season, the 

effects of extracts of leaves and fruits of each plant extract on B. 

fusca larvae were fresh or dried were effective in reducing the 

number of larvae. All the rates used significantly reduced the 

number of larvae below those in the untreated controls. Fresh 

leaves and fruits of P. dodecandra were also effective against B. 

fusca. Fruits of S. molle were superior to leaves, fresh leaves of 

this separately evaluated. Extracts of both leaves and fruits of M. 

azedarach (either plant did not reduce the number of larvae. 

Two applications of any of the three botanicals were not 

sufficient to provide complete protection of maize against 

second generation larvae. This suggests that these botanicals 

have only brief persistence and more than two applications of 

the extracts would be necessary to reduce pest numbers.                              
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Mulla et al. (1999) reported that the most prominent 

phytochemical pesticides in recent years are those derived from 

neem trees. The neem products have been obtained from several 

species of neem trees in the family Meliaceae. Six species in this 

family have been the subject of botanical pesticide research. 

They are Azadirachta indica, A. excelsa, A. siamens, A. indica 

Var. siamensis, Melia azedarach, M. toosendan and M 

volkensii. The Meliaceae especially A. indica contains at least 

35 biologically active principles. Azadirachtin is the 

predominant insecticidal active ingredient in the seed leaves and 

other parts of the neem tree. Azadirachtin and other compounds 

in neem products exhibit various modes of action against insect, 

such as antifeedancy, growth regulation, fecundity suppression 

and sterilization, oviposition repellency or attractancy changes 

in biological fitness and blocking development of vector borne 

pathogen.                                                                                             

De-Ling and ZaluckI (2000): The survival, development 

and feeding responses of Helicoverpa armigera (Hübner) on 

neem  Azad  irachta indica A. Juss leaflets were evaluated 

under choice and no-choice conditions. Neem leaflets provided 

to starving fourth-instar larvae were chewed, but larvae 

expectorated most of the material. The weight of surviving 

larvae decreased and no fourth instars completed development 

on neem leaflets alone. Larvae resumed feeding when 

transferred to cotton leaves after 5 days of feeding on neem 

leaflets. Fourth instars strongly discriminated between neem 

leaflets and cotton leaves when offered a choice. Early sixth 

instars decreased in weight and had delayed development when 
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fed only on neem leaflets. More than one-half lived for more 

than 2 weeks and some completed development to adults. Neem 

is an unacceptable non-host plant species for H. armigera                                   

Opender-Koul et al. (2000) investigated the growth 

inhibitory activity and deterrency of Melia dubia extracts to 

Spodoptera litura and Helicoverpa armigera. The results 

indicated that dichloroethane (DCE) and Methanol (Me) extracts 

of M. dubia inhibited growth in a dose dependent manner. DCE 

and Me fractions also resulted in 50% deterrency at 

concentrations of 22.5 and 16.8 µg/cm2 respectively against S. 

litura larvae in a leaf disc-choice test. The DCE-5 fraction was 

more toxic to larvae (LC50 of 0.65%) than the Me (LC50 of 

0.8%)72h after topical application. Both fractions lacked contact 

toxicity but the deterrent effect persisted for at least 60 hrs under 

laboratory conditions   

Ismail (2001) studied  three  commercial  formulation 

derived from  the  seed  kernels  of  the  tropical  Neem  tree, 

Azadirachta  indica  (Juss)  on biological  and histological  

aspects   against  1st  instar  larvae  of (PBW) Pectinophora 

gossypiella (Saunders). The histological studies on adult gonads 

(both testis and ovary) verified such results. Longitudinal section 

through Neem Azal treated moths  (male and female) exhibited 

deformed testis and ovary with lysed or degenerated germ cells 

producing defective sperm bundles and mature ova, respectively.                                           

Cariac ,et al . (2003) :studied  the effects of crude plant 

extracts of Gossypium hirsutum L. (Malvaceae), Glycine max 

(L.) Merr. (Leguminosae) and Diplotaxis tennuifolia (L.) De 

Candolle (Cruciferae) on the fecundity and fertility of Cydia 
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pomonella L. A keypest of apple orchards were evaluated in the 

laboratory and compared in efficacy with mineral spray oil 

(Dapsa-DRV). All products tested caused a drop in fecundity of 

treated females. The order of effectiveness in reducing fecundity 

was: D. tennuifolia more than G. hirsutum   more than DAPSA-

DRV more than G. max, yielding 29%, 41%, 45%, and 65% of 

the fecundity, respectively,relative to the control. A delay of the 

oviposition was observed in females treated with D. tennuifolia. 

All oils tested, with the exception of the extract of G. max, 

interfere with the normal development of the eggs and the 

hatching process of this species. Our study highlights the 

importance that plant extracts could have in the framework of an 

integrated pest management program for the control of the 

codling moth, providing an alternative strategy to the current 

management practices used in southern Argentina.                                                                              

  Ce´spedes et al . (2005):studied the insect growth 

regulatory effects of some extracts and sterolsfrom 

Myrtillocactus geometrizans (Cactaceae) against Spodoptera 

frugiperda and Tenebrio molitor.A methanol extract from the 

roots and aerial parts of Myrtillocactus geometrizans 

(Cactaceae) yielded peniocerol 1, macdougallin 2, and 

chichipegenin 3. The natural products 1, 2 their mixtures, MeOH 

and CH2Cl2 extracts showed insecticidal and insect growth 

regulatory activity against fall armyworm Spodoptera 

frugiperda J. E. Smith (Lepidoptera: Noctuidae), an important 

insect pest of corn and Tenebrio molitor (Coleoptera) a pest of 

stored grains in Mexico. the most active compounds were 1, 2, 

and a mixture M2of 1 and 2 (6:4). All these extracts, compounds 
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and the mixture had insect growth regulating (IGR) activity 

between 5.0 and 50.0 ppm and insecticidal effects between 50 

and 300 ppm in diets. The extracts were insecticidal to larvae, 

with lethal doses between 100 and 200 ppm. These compounds 

appear to have selective effects on the pre-emergence 

metabolism of Coleoptera, because in all treatments of the larvae 

of T. molitor, pupation were shortened and this process show 

precociousness in relation to controls. In contrast to S. 

frugiperda larvae, onset of pupation was noticeably delayed. 

Emergence in both cases was drastically diminished. In both 

pupae and in the few adults that were able to emerge, many 

deformations were observed. The results of these assays 

indicated that the compounds were more active than other 

known natural insect growth inhibitors such as gedunin and 

methanol extracts of Cedrela salvadorensis and Yucca 

periculosa. Peniocerol, macdougallin and chichipegenin, as 

well as mixtures of these substances, may be useful as natural 

insecticidal agents   

Kamaraj et al . (2008) studid the , Antifeedant and 

larvicidal effects of plant extracts against Spodoptera litura 

(F.).Screening for larvicidal activity of plant extracts with some 

known medicinal attributes could lead to the discovery of new 

agents for pest . In the backdrop of recent revival of interest in 

developing plant-based insecticides, the present study was 

carried out to evaluate the larvicidal properties in three 

medicinal plants growing abundantly in the region of Chitheri 

Hills, Dharmapuri District, India. Antifeedant and larvicidal 

activity of the acetone, chloroform, ethyl acetate, hexane and 
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methanol leaf extracts of Ocimum canum, Ocimum sanctum and 

Rhinacanthus nasutus were studied against fourth instar larvae 

of Spodoptera litura (Lepidoptera: Noctuidae). All extracts 

showed moderate larvicidal effects; however, the highest larval 

mortality was found in methanol extract of O. canum, R. nasutus 

and acetone extract of O. sanctum against the larvae of S. litura 

(LC50=36.46, 68.08 and 68.84 ppm). This is an ideal eco-

friendly approach for the control of the agricultural pest, S. 

litura.        

Devanand and Pathipati (2008) : stated the  toxic effect 

of leaf extracts of Syzygium cumini L., Ocimum basilicum L., 

Luffa aegyptica Mill., Eichhornia crassipes Mart., Tamarindus 

indica L., Terminalia catappa L., Limonia acidissima L., 

Murraya koenigii L., Breynia retusa (Dennst.)., Jatropha 

curcas L., Tectona grandis L., Momordica charantia L., 

Mangifera indica L., Ricinus communis L., and the seed extract 

of Madhuca indica Gmelin., were evaluated in the laboratory 

and the results were reported. The crude acetone extracts were 

tested against the third instar larvae of two lepidopteran pests the 

tobacco cut worm, Spodoptera litura Fab and the castor 

semilooper, Achaea janata L. (Lepidoptera : Noctuidae).. Test 

extracts of T. grandis, M. indica and M. charantia produced 

higher toxicity more than  80% to S. litura and A. janata at 20-

100 mg/21 cm²/ larva doses were applied, and LD50 values of 

(47.85- 72.60 mg/21 cm²). The acetone extracts of M. charantia, 

T. grandis and M. indica were found to exhibit both feeding 

deterrent and toxic activities. The other plants which were tested 

had moderate effects towards these pests. Based on their feeding 



Review of Literature 

 
-٤٦-

deterrent and toxic properties, some of these plant extracts have 

potential for use as alternative crop protectants against certain 

pest species.                                                                                     

Trindad et al. (2008):Studied the effects of 

Aspidoisperma pyrifolium ethanol extracts on cabbage moth 

Plutella xylostella larvae .The ethanol extracts of the stem   bark 

,fruit and roots of A. pyrifolium   were obtained by classical 

phytochemical methods ,and the resulting subfraction were 

tested on P. xylostella ,using 4 and 5mg L .the crude ethanol 

extract of the stem bark was more lethal .The alkaloid –rich 

aqueous subfraction derived from the stem bark extract caused 

100% larval mortality at 4 mg L .Insecticidal  activity was 

associated with the presence of the monoterpenoid indole 

alkaloids aspidofractinine ,15-demethoxypyrifoline,and N-

formylaspidofractinine .These alkaloids presented excellent 

insecticidal properties against P. xylostell. 

Malarvannan et al. (2009) stated that Cipadessa 

baccifera Miq.,melia dubia (cav.) (maliiaceae); clausena 

dentate (rutaceae) and Dodomaea angustifilia (sapindaceae) are 

common medicinal plants found in western ghats and are used 

traditionally for various purpose. The petroleum ether, 

chloroform, hexane, acetone and water extracts of the leaves 

were investigated for their ovicidal property against Helicoverpa 

armigera (Hubner). The different extracts of the test plants 

differed significantly in their efficacy .among the four plants 

tested for ovicidal activity clausena dentata reduced the egg 

hatchability and proved to be highly ovicidal compared to others 

.among the age of eggs, it was clear that the early stage of the 
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eggs namely 24 h old eggs, to be highly susceptible to all the 

treatments  .                                                                                                                              
 

Elisa et al . (2010): Reported that hexane, chloroform 

and methanol extracts of different parts of Ipomoea pauciflora 

were tested for their effects on the survival and development of 

Fall Armyworm (Spodoptera frugiperda), a Lepidoptera pest. 

For seven days, neonatal larvae were exposed to different 

concentrations of crude I. pauciflora extracts (ranging from 0 to 

4 mg/ml) that were incorporated into an artificial diet. Surviving 

larvae were weighed at days 6, 9 and 13 and were maintained 

until moths emerged. Eleven of the 18 crude extracts showed 

more than 30% larval mortality. The highest mortality was 

produced by hexane and chloroform extracts of seeds at 4 mg/ml 

(96.9 and 93.8%, respectively), with LC50 values of 1.85 mg/ml 

and 0.54 mg/ml, respectively. Fractions of both seed extracts 

were isolated by gravity column chromatography over silica gel 

and analyzed for their active compounds. Eight fractions of the 

hexane extract and six fractions of the chloroform extract from I. 

pauciflora seeds, exhibited larvicidal effects at 1 mg/ml 

(mortality from 33.3 to 88.9% and from 47.2 to 77%, 

respectively). Changes in larval weight were observed as 

compared with the control group. Phytochemical analysis 

through GC-MS and H1 NMR revealed the presence of fatty 

acids and aldehydes in the active fractions. These results 

indicate that the bioactive extracts from the seed of I. pauciflora 

can induce lethal toxicity in S. frugiperda larvae or affect the 

weight of the surviving larvae.                                                                         
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Baskar et al . (2011): Bioefficacy of hexane, chloroform 

and ethyl acetate leaf extracts of Blumea mollis and Hygrophila 

auriculata was studied against Spodoptera litura to find out 

their antifeedant, larvicidal, larval duration, pupal duration and 

pupicidal activities. There was a corresponding increase in 

antifeedant, larvicidal, larval duration, pupal duration and 

pupicidal activities when there was increased in the 

concentration of the test extracts. Ethyl acetate extract of H. 

auriculata at 5.0% concentration had higher antifeedant 

(68.48%) and pupicidal (70%) activity. The LC50 value of 

3.34% was observed in ethyl acetate extract of H. auriculata for 

larval mortality. Ethyl acetate extract prolonged the larval and 

pupal duration of S. litura.                                                               

3. Combined Effect of Gamma Radiation and Plant   

Extracts.                                                                              

El-Naggar et al. (1992) reported that when male full 

grown pupae of Spodoptera littoralis (Boisd.) were irradiated 

with gamma irradiation in parental generation, the susceptability 

of the larvae produced in F1 generation to extracts of two plant 

species, namely, Tafla Nereum oleander and nabk Flacourtia 

indica were determined. Larval mortality depended on radiation 

dosages, type of plant extracts and solvents. Radiation dosages 

alone did not apparently affect F1 larvae but joint treatment with 

irradiation plus plant extracts effectively suppressed larval 

development with 2.5 or more times in comparison with 

irradiation and plant extracts separately. The toxicity of plant 

extracts to F1 larvae (whose male pupae had been irradiated) was 
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more than its toxicity to the larvae produced from unirradiated 

parents.                                                                                            

El-Naggar and Abdel-Fattah (1999) studied some 

biological and biochemical effects of the volatile oil of 

Eucalyptus globulus either separately or in combination with 

gamma radiation against 4th instar larvae of Spodoptera 

littoralis. Larval mortality increased with increasing the oil 

concentrations of E. globulus. On the other hand the fecundity 

and fertility of S. Littoralis decreased with increasing the 

concentration of the plant oil. The highest number of eggs laid 

and the highest egg hatch percent were obtained when both 

sexes were treated with oil only.  This is also true for combined 

E. globulus oil (0.75%) with gamma radiation (100 or 150 Gy), 

but with lower mortalities as compared with oil alone. 

Biochemical studies revealed that 0.5% and 1% of oil decreased 

the total protein concentration in the 4th instar larvae. The 

reverse was true for 0.75% oil . As for pupae, combination of 

gamma radiation (100 and 150 Gy) with 0.75% of Eucalyptus oil 

increased the protein content of the pupae S. littoralis. Either 

Eucalyptus oil or its combination with gamma radiation showed 

qualitative changes in protein of larvae or pupae of S. littoralis.               

Rizk et al . (2001): The combined effect of ten plants 

from eight different families and gamma radiation were tested 

on larvae of potato tubermoth (P.T.M) phthorimaea operculella 

(zeller). The insecticidal effect of different plants and mortality 

percentages were recorded on third larval instar . results 

indicated that Matricaria chamomilla scored the higher 

mortality percentages followed by lupinustermis. Newly 
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hatched larvae were used to evaluate the effect of on the ten 

plants on the percentages of infestation, pupation , emergence 

and sex ratio. Matricaria chamomilla and lupines termis were 

completely toxic to (P.T.M.) larvae,followed by anethum 

gravelones and apium graveolens. The other plants succeeded 

to minimize the hazards and reduced viability of p.operculella. 

When potato tubers were irradiated (100GY)the lethal effect of 

the ten plants was increased  and  it inhibited the sprouting. Data 

showed that trigonella  foenum, unexpectedly, did not have 

toxic effects on (P.T.M) larvae and it helped the larvae to 

complete the life cycle  normally as control and to tolerate the 

radiation effect.                                                                            

El-Sinary and Rizk (2002): reported that  aqueous 

extracts of leaves of neem, colocasia and their mixtures reduced 

percentage infestation of PTM in field and also the number of 

survived larvae,   pupation and adult emergence percentages of 

the potato tubermoth, phthorimaea operculella (zeller) 

.Mixtures of neem and colocasia gave good results followed by 

neem alone and finally coocasia extract. Oviposition deterrence 

(ODI) and percentage of sterility were also affected and 100% 

oviposition deterrence was occurred in concentration 4.0,and 2.0 

in case of treatment with neem alone and treatment with 

mixtures of neem and colocasia, respectively .irradiation of full 

grown pupae at the dose leve 50 and 100GY increased the 

efficiency of the extracts and the best effect was obtained when 

mixtures of neem  colocasia were besides 100GY of gamma 

radiation, where percent sterility and percent ODI was increased 

.   
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Fadel et al. (2003) evaluated the petroleum ether extract 

of the plant Nicandra physaloide L. and the alcoholic plant 

extract of Dodonaea viscose (L.) to assess their toxic effect on 

the reproductive abilites and survival of the Mediterranean fruit 

fly Ceratitis capitata Wied., exposed to the treated diet in the 

larval stage. The produced full grown pupae (1-2 day old) were 

gamma irradiated (9o Gy). Neither percent pupation, adult 

emergence nor survival were affected by treating larvae with any 

of the two plant extracts alone at the tested concentrations (0,0.5, 

1,3.5 and 7p.p.m). Applying each of the two plant extracts 

recorded insignificant effect on egg hatch. However, irradiating 

pupae produced from larvae subjected to the extracts 

significantly affected the male fertility and mating 

competitiveness. 

                                    Sileem,(2004) studied the fecundity, egg hatch and 

mating of normal females of Agrotis ipsilon (Hufn.) crossed 

with males irradiated as full grown pupae with doses of 125and 

175 Gy of gamma radiation, treating larval diet with different 

concentrations of plant extracts and combined effect of both on 

certain biological,  .The egg hatch of females was significantly 

reduced by increasing the radiation dose among P1 and F1 

generations as compared with the control. The F1 generation was 

significantly more sterile than the irradiated parents. The 

irradiation of P1 males did not affect mating, sperm transfer, 

mating frequency among the parents. However, detectable 

reduction in the percentage of mated females with sperm, and 

the average number of spermatophores per mated females was 

not evidently different from the control. The percentage of total 
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mortality of F1 larvae reaching adult stage increased as the 

radiation dose applied to P1males increased. The average 

developmental period from egg hatch to adult emergence 

obviously increased in F1 progeny at the two tested irradiation 

doses. 

        Alm El -Din (2005) the biological effect of gamma 

irradiation and Tafla leaves' extracts (Nereum oleander) alone 

or in combination on F1 and F2 progeny of the Cotton leaf worm, 

Spodoptera littoralis (Boisd) were studied. Petroleum ether 

extract, chloroform extract, ethanol extract or mixture solvent 

extract were used as solvent to extracts Tafla. The average 

number of eggs and hatch% of   females with mated males 

treated as 4th instar larvae with each of the four extracts of Tafla 

were decreased significantly as compared to control. A more 

reduction was observed when female was treated. On the other 

hand, the progeny of F1 male line, treated as P1 larvae with plant 

leaves extracts, were more sensitive than their male parents 

when average number of eggs and hatch% were employed to 

assess for sensitivity. In addition, a slight recovery in fertility of 

F1 female (from female line) was empirical at ethanol solvents, 

ethanol extract, and chloroform extract as compare to their P1 

female in that order. Combination of mixture %5 Tafla leaves' 

extract and 100Gy gamma irradiation drastically, decreased 

average number of eggs and hatch% of untreated females mated 

with F1 male (from male line) compared to control or irradiation 

alone treatment. While, a recovery in the average number of 

eggs was observed at F2 generation, the decrease in hatch% at F2 

was more obvious than that at F1. The average number of eggs 
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and hatch% of F1 female (from female line) due to combination 

treatment decreased significantly compare to control or 

individual treatments (irradiation alone or plant extracts alone). 

While, the recovery in the average number of eggs was observed 

at F2 generation, the decrease in hatch% at F2 was more obvious 

than that at F1. As well, pronounced effects in the mating ability 

(% mating with sperm-transfer) at F2 were recorded due to 

combination treatments or when each treatment was applied 

alone.                                                    

  Sharma and Seth (2005): Studied the combined effect 

of gamma radiation and Azadirachtin on the growth and 

development of Spodoptera litura (Fabricius). The studies 

show that insecticidal toxicity can be altered if the insects are 

exposed to radiation prior to insecticidal treatment.                                                                         

El-Shall et al . (2005): reported that the biological 

response of the F1 Progeny of the Cotton Leafworm, Spodoptera 

littoralis (Boisd.), (from males irradiated as parental pupae with 

75 and 125 Gy of gamma radiation) to seed and leaf extracts of 

Eucalyptus camaldulensis plant were studied. The fecundity, 

fertility, and mating potency of F1 adults were employed as 

assess for response. Analysis of variance indicated that, different 

treatments with gamma irradiation and /or plant extracts, at most 

mating crosses and most interactions between all of them 

showed a significant role in decreasing the fecundity and fertility 

of F1 adults. In general, the combined treatments of seed or leaf 

extracts with gamma irradiation as dependent factors regardless 

other factors decreased the emergence of adults compared to the 

control or single treatments of either seed extract or gamma 
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irradiation. As well, combination treatments of radiation and 

seed extract decreased significantly the fecundity of moths 

compared to control or irradiation treatment alone. On the other 

hand, the combination treatments of either seed or leaf did not 

have any significant difference in the number of mating per 

female, as compared to control, while irradiation treatments 

decreased the number of mating compared to control. The 

effects of most possible probabilities of interaction between 

doses, crosses, and treatments on reproduction were estimated 

and discussed; also the effects on development of F1 progeny 

were included.  

El-Sinary (2006). Evaluated that the insecticidal effect of 

Pumpkin Cucurbita pepo Against Potato Tuber moth 

Phthorimaea operculella (Zeller) combined with Gamma 

Irradiation .Pumpkin leaves and seeds oil were evaluated for the 

potency to control the damage caused by potato tuber moth 

Phthoimaea operculella to potato tubers during storage. Three 

different preparations; Pumpkin leaves and seeds oil were 

evaluated for the potency to control the damage caused by 

potato tuber moth Phthorimaea operculella to potato tubers 

during storage. The different preparations of pumpkin were 

tested against PTM larvae and adults; fresh green leaves, minced 

dried leaves and oil- water suspension (1: 10). Combined effect 

between pumpkin and gamma- irradiation (20 and 40 GY) was 

studied against PTM newly hatched larvae and results indicated 

that fresh leaves of pumpkin gained the best results as it scored 

no infestation, pupation, emergence percentages, when potato 

tubers were covered with it. Fecundity, fertility, oviposition 
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deterrence indices ODI and sterility were calculated after 

treatment of strips by the three different preparations of 

pumpkin. Fresh leaves treatments recorded 0.00 fecundity so 

PTM couldn't complete its life cycle. Oil-water suspension gave 

better, results than minced dried leaves; 23.5, 31.6%, 57.57 and 

92.11% for fecundity, fertility, ODI and sterility %, respectively. 

Fresh leaves of pumpkin scored the higher percentage of larval 

mortality and gave 100% reduction in F1 progeny followed by 

oil-water suspension which recorded 81.55% while minced dried 

leaves registered 47.98% reduction in F1 progeny of the potato 

tuber moth. 

Mikhaiel (2011): Newly hatched larvae of the 

Angoumois grain, Sitotroga cerealella were used to evaluate the 

effect of four plants extracts on the percentages of penetration, 

pupation, emergence, sex ratio, developmental period and 

reproduction of resulting adults. Nerium oleander and 

Azadirachta indica, were completely reduced viability of larvae 

and induce high sterility for resulting adults at concentration 

50%. The other extracts, Anethum graveolens and lantana 

camera succeeded to minimize the damage and viability of 

larvae. The adverse effect growth and reproduction of the 

progeny of Sitotroga cerealella moth, descending from 

irradiated male pupae with 175Gy and treated with four plants 

extracts was increased by increasing the concentration 

4. Biochemical studies: 

Cytochrome P450 is a major detoxifying enzymes in most 

organisms. At least one of them is involved in detoxification of 

insecticides in insects (Bull, 1981). 
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  In insects, P450s have a wide variety of functions including 

adaptation to host plants, detoxification, biosynthesis of 

pheromones, cuticular hydrocarbons, and metabolism of juvenile 

hormone (Feyereisen 1999) and ecdysteroids (Grieneisen 1994; 

Feyereisen1999). 

   In insects, the diverse functions of P450 enzymes range 

from synthesis and degradation of ecdysteroids and juvenile 

hormones to the xenobiotics metabolism  (Feyereisen, 2005). 

  Shoman et al., (2000): Evaluated that the testosterone as a 

biomarker for rapid detection of male sterility of the 

Mediterranean fruit fly, Ceratitus capitata (Wied). The 

testosterone level in the male of med fly,Ceratits capitata Wied , 

was reduced by the sterilizing dose of the fly (90Gy) and the 

reduction was associated with the male sterility. In other words, 

the reduction in testosterone level could be used as a biomarker 

for monitoring sterilization of the irradiated male before its 

release in the field.  

         Hazaa(2007): Study the testosterone level in the male of 

Spodoptera littoralis  was significantly reduced among P1 and F1 

generation as the result of gamma radiation treatment ,Spintor  

treatment and treatment of both , and this reduction confirm the 

biological result of male sterility .  

    The prooxidant activity of flavonoids is generally 

concentration-dependent, and both the antioxidant and the 

copper-initiated prooxidant activities of a flavonoid depend on 

the number and position of –OH substituents in its backbone 

structure. Flavones and flavanones, which have no -OH 

substituents, showed neither antioxidant nor Cu-iniated 
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prooxidant activities in the automated ORAC assays set for the 

purpose   (Cao et al .1993, 1997). 

         One important function of antioxidants toward free radicals 

such as .OH, O2.-, and ROO. is to suppress free radical mediated 

oxidation by inhibiting the formation of free radicals and/or by 

scavenging radicals. The formation of free radicals may be 

inhibited by reducing hydro peroxides and hydrogen peroxide 

and by sequestering metal ions (Niki 2002). 

The excess of free radical production as a result of gamma 

radiation which lead to deficiency in the auto-immune system, 

chromosomal aberration, progress of mutation, change in the 

antioxidant enzymes activities. Ionizing radiation cause cell 

damage due to indirect action occurs when radiation interacts 

with the water molecules which are roughly 80% of a cell 

composition Watanabe et al. (2001). 

Abdel –Kawy(2011) on Rhyzopertha dominica who 

found that a significant increment in the total oxidative capacity  

(TOC) level in the irradiated insect groups dependent on 

radiation does (50 and 250 Gy) compared to the normal control 

.on the other hand, a significant decline in the concentration of 

(TAC) as a result of exposure to gamma-ray dependent on the 

dose of radiation. 
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3- MATERIALS AND METHODS 
 

3.1. Insect Rearing Technique: 

The culture of the tested insects of Spodoptera littoralis 

was initiated from egg-masses collected from infested cotton 

field at Qualubia Governorate. These egg-masses were surface 

sterilized with formalin vapour treatment as suggested by David 

et al. (1972). Groups of egg masses were kept in glass jars (1600 

cc) covered with muslin cloth under laboratory conditions of 

25±2
0
C and 60-70% R.H. When the enclosed egg-masses 

become dark in color enough fresh castor oil plant, Ricinus 

communis, leaves were introduced into the jars as food for the 

newly hatched larvae. After the first moulting groups of 20 

cotton leaf worm larvae were transferred daily to new clean jars, 

provided with fresh   castor oil plant leaves and kept under the 

same previous laboratory conditions. Daily observation   was  

carried out until the 4
th

 larval instar. Then full grown larvae were 

transferred to rounded plastic bowls 70 cm in diameter and 15 

cm in depth. These larvae were put upon saw dust to absorb the 

excess humidity and provided with new plant leaves of R. 

communis as food and covered with muslin cloth. The larvae 

showing symptoms of polyhedral virus or bacterial diseases were 

discarded. Just before pupation full-grown larvae were then 

transferred to new clean bowls furnished with moistened saw 

dust to serve as pupating medium. Resulted pupae were daily 

collected, surface sterilized, sexed and kept in waxed paper cups 

on moistened saw dust and covered with muslin cloth. Full-

grown pupae of both sexes were transferred to adult rearing 
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cages previously described by Sallam (1969). Each cage was 

supplied with branches of Tafla plant, Nerium oleander to serve 

as suitable site for oviposition and small glass vials containing 

pieces of cotton soaked with 10% sugar feeding solution which 

were renewed daily. The pupae and the newly emerged adults 

were kept under the forementioned laboratory conditions.  

All rearing equipment including glass jars and handling 

instruments were routinely washed with soap and soaked in 1% 

formalin solution in order to avoid virus contamination and 

infection.  

3.2. Irradiation Technique:  

Treatments of full-grown pupae of S. littoralis  (24-48 

hours before emergence) with gamma radiation were achieved 

by using a gamma cell (cobalt-60 source) installed at the 

laboratory of the Middle Eastern Regional Radioisotope Center 

for the Arab Countries, Cairo (Egypt). The radiation dosimetry 

of the source applied was about 5.84 rad per second ±5% at the 

beginning of the experiment and 4.94 rad per seconed at the end 

of this study.  

Full-grown male and female pupae were irradiated, inside 

100 cc. ice-cream cartons, at sub lethal  doses of 100, 150 or 

300Gy. Fifteen replicates of single pairs were used per each 

treatment. A group of untreated pupae was  kept as a control for 

comparison.  
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3.3. Experimental Procedures:  

3.3.1. Parental generation (P1): 

Newly emerged males or females resulting from the 

irradiated pupae were paired with their untreated opposite sex. 

Each single pair was introduced into 750 cc cylendrical carton 

cage internally lined with white  paper as an oviposition site. 

Cages were supplied with 10% sugar solution and covered with 

tissue paper fixed with a rubber band.  

The daily deposited eggs of irradiated or non irradiated 

females were collected, counted, recorded and kept to determine 

percent  of egg hatching. Experimental time lasted for 7 days. 

Each female was then dissected to determine number of 

spermatophores in its bursa copulatrix and the presence of 

sperms in spermathecae (Flint and Kressin 1969).  

3.3.2. Inherited sterility among successive generations:  

To continue the F1 generation for male line newly hatched 

larvae resulting from irradiated P1 males were kept in groups in 

glass jars provided with castor oil leaves. Four hundred larvae of 

the second instar of each treatment were transferred into plastic 

vials furnished with a thin layer of saw dust to absorb the excess 

humidity. Rearing continued in the same way until the larvae 

reached the last instar. Full-grown larvae were then transferred to 

plastic bowls containing moistened saw dust for pupation. Newly 

formed pupae were collected, sexed and kept, each sex 

separately in plastic containers containing moistened saw dust 

and covered as usual with muslin cloth. The effect on survival 

larval up to adult stage, developmental time and sex ratio were 

recorded.  
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Freshly emerged moths of the opposite sexes were 

allowed to mate and the females were observed for  oviposition . 

The number of laid  eggs  was counted for each pair. The Percent 

of reproduction in control (PRC) was calculated using the 

equation   of Rizvi et al (1980)   : 

                        PRC= (V1- V2)/ V1x 100 

Where V1   =   eggs laid   by untreated females  

            V2 = eggs laid by treated   females   . Eggs were kept in 

petridish   for observing their viability. 

The relative index(RI) for egg viability was calculated using the 

equation. 

                       RI= (X1- X2)/ X1x 100, 

Where X1= mean number of viability of eggs from untreated 

females and 

            X2= mean number of viability of eggs from treated 

females. 

3.3.3. Mating competitiveness test:  

Laboratory experiments were conducted to determine the 

male competitiveness of P1 and F1 generations. Full-grown male 

pupae were irradiated at 100 and 150 Gy. Mixed populations of 

treated and untreated adult males were caged with virgin normal 

females in the ratios of:  
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irradiated male   : unirradiated male   : 

 

unirradiated female 

 

- 1 1 

1 - 1 

1 1 1 

3 1 1 

5 1 1 

Each group was introduced into one liter card-board ice-

cream containers, covered with cloth fixed with a rubber band. 

Each cage was internally lined with paper sheet to serve as 

oviposition site and was supplied with a vial having cotton wick 

with 10% sugar solution. Vials were renewed every two days. 

The eggs were collected and counted daily to determine 

fecundity and fertility. All tests were terminated 10 days after 

crossing. These trails were folded 15 times. Expected egg 

infertility, for irradiated males was estimated from the following 

equation according to Fried (1971):  

                                                N (Ha) + S (Hs)   

 Expected egg infertility = ————————  

                               N + S 

where  :     Ha = % egg infertility of untreated male   x  untreated 

female. 

         Hs = % egg infertility of treated male x untreated 

female.  

  N   = number of normal males.  

  S    = number of irradiated males.  
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 The competitiveness value (C.V.) was then calculated as 

follows:  

            % actual infertility 

     Competitiveness value (C.V.) = ——————————— 

             % corrected expected infertility 

When competitiveness values near or more than 1.0 

indicate full competitiveness and those between 0.75 and 1.0 

indicate good competitiveness. 

3.4. Tested plants:- 

The experimental plants selected for this study are listed 

in the following chart which includes family   , species, english 

name and   the used parts. Samples   were obtained from the 

ornamental gardens of the Faculty of Agriculture, Moshtohor. 

*Leaves were the used parts of these investigated plants. 

English name Scientific name Family 

White Marudah Terminalia arjuna Combretaceae 

     Coral tree Erythrine caffra Araceae 

Bald cypress Taxodium distichum Taxodiaceae 

Tee  tree Melaleuca cajuputii Myrtaceae 
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3.4.1.Description of the investigated plant species. 

A-Melaleuca  armillaris :- 

Melaleuca  is a genus of plants in the myrtle family Myrtaceae. 

There are well over 200 recognized species. The leaves are 

evergreen, alternately arranged  ,ovate to lanceolate  ,1-25 cm 

long and 0.5-7cm broad ,with an entire margin, dark green to 

grey –green in color .The best –accepted common name for 

Melaleuca  armillaris is aka tea  tree. 

B-Terminalia arjuna :- 

Terminalia  is a genus of  large trees of the flowering plant 

family ,Combretaceae ,comprising around 100 species 

distributed in tropical regions of the world. This genus gets it 

name from Latin terminus  ,referring to the fact that the leaves 

appear at the very tips of the shoots. 

C-Taxodium  distichum :- 

The traditional taxodium family (Taxodiaceae) contains ten 

genera and 16 species .Many economically important species 

belong to the taxodium family, including cultivated ornamentals 

and timber trees .They are dominant tree in several ecosystems, 

including temperate forests and swamp. Most of the species are 

evergreen. 

D- Erythrina caffra:- 

Erythrina is subtropical tree that occurs in the worm and frost –

free to light frost, they trees are found in various soil types. The 

leaves are trifoliate (three leaflets) with a ovate, they have a 

rounded base an acuminate tip and entire margin. The leaf color 

is light green. 
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3.4.1. Preparation of Plant Extracts: 

Terminalia arjuna , Erythrine caffra, Taxodium 

distichum  and Melaleuca cajuputi leaves were selected on the 

basis of previous work of many investigators. Hashem et al., 

(1994); Schmidt et al, (1997) and El-Naggar and Abdel-

Fattah, (1999). The four mentioned plant organs were dried for 

2-3 weeks at room temperature and ground in an electric mill 

into fine powder. 200 g of the powder plant materials was soaked 

in the solvents (petroleum ether , ethanol and chloroform  in a 

large flask for 72 hrs). The flask was then shaken for 30 min in a 

shaker and its contents were filtered. The solvents were 

evaporated at 50
o 

C under reduced pressure using a rotary 

evaporator. The extract, which was in the form of a crude gum, 

was weighed and redissolved in the solvent to give 20% (W/V) 

stock solution. Concentrations of 10, 5, 2.5, 1.25 and 0.625% 

(W/V) were prepared by diluting the stock solution in the 

solvent.  

3.4.2. Preparation of aqueous plant extract 

50 gm of dried leaves of Terminalia arjuna, Erythrine 

caffra, Taxodium distichum and Melaleuca cajuputi  . The 

powder was soaked in one liter of hot  water and left to stand for 

12 hours , then  the extract was filtered over cheese cloth. 

Additional water was added to make up one litter of filtrate 

Karim et al (1992).  

3.4.3-Bioassays of selected plant extracts: 

In all bioassay, the newly molted fourth
 
instar larvae of S. 

littoralis were fed on fresh leaves of castor bean that treated with 

tested plant extracts dissolved in ethanol ,chloroform , petroleum 
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ether and water at concentrations of 10, 5, 2.5, 1.25 and 0.625 

using the leaf dipping technique (El-Kady et al 1990). The 

leaves were left to dry, at a room temperature, and then offered 

to 4
th

 instars larvae for two days and then replaced with untreated 

leaves until pupation. Each treatment used was repeated three 

times. Parallel control groups were also; run using larvae fed on 

leaves treated with solvents only and   other fed on untreated 

leaves.  

3.4.4. Experimental treatments: 

For Biological evaluation of Taxodium plant leaves 

extracts alone: A group of non-irradiated 4
th

 instar larvae was 

treated with the two different kinds of solvents of Taxodium 

extracts. Afterwards the emerged P1 moths were crossed with 

non-treated opposite sex to obtain the F1 male or F1 female line. 

The biological effects (No. of egg , Egg hatch %,Life span and 

mating ability) of Taxodium leave extracts were assess for the 

previous crosses at parent and F1 generation. Control treatments 

were done by feeding larvae with leaves treated with solvent only 

and other with water.                                                                                               

       Second experiments were set up to evaluate the biological 

effects of Taxodium leave extracts on the F1 adults produced from 

irradiated pupae with 100 Gy at parent generation. Groups of F1 

larvae were treated with 1.25,2.5% Taxodium extracts dissolved in 

ethanol or water. Then the produced F1 male moths from male line 

were crossed with opposite sex of unirradiated adults. The F1 

female progeny from female line were crossed with unirradiated 

male moths. Parallel groups of individual treatments (Irradiation 

treatments alone and plant extracts treatments alone) were used for 
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comparison between individual and combination treatments. In 

addition, a control group unirradiated ones were used.     

          The growth inhibition (GI) = number of surviving larvae / 

total larvae used.                                                                                                              

          Relative growth inhibition (RGI) = GI treatment/ GI control 

(Kubo et al. 1981)                               

Percentages of reduction in F1 –progeny were calculated 

according to the following equation:  

No. of adults emerged in control – No .of adults in treatment 

                             No. of adults in control  

X100 

 

  Growth index =   % of adult emergence / Total period . 

3.5. Preliminary photochemical screening tests:  

The testes were preformed using the three plant extracts 

Terminalia arjuna, Taxodium distichum and Melaleuca 

cajuputi, extracted successively with four different solvents 

(petroleum ether, chloroform, ethanol and water ) .Those are 

same mentioned plant extracts that were previously used to study 

the preliminary toxic activities against Spodoptera littoralis  

larvae. The air dried powders of these plants were analyzed to 

detect carbohydrates and /or glycosides, flavonoids, saponins 

,tannins ,sterols and /or triterpenes  and alkaloids or nitrogenous  

basses. 

3.5.1. Testes for carbohydrates and /or glycosides. 

About 5g  of the dry powdered sample were boiled with 

100 ml of distilled water and filtered .An aliquot (2ml.)of the 
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filtrate was mixed with 0.2 ml of the ethanol alpha naphthol 

(20%) followed by 2ml of sulfuric acid, poured carefully on the 

side of a test tube. An intense violet color appeared between the 

junction of the two layers confirm the presence of carbohydrates 

or a compound containing carbohydrates moiety as reported by 

Lewis and Smith (1967). 

3.5.2. Test for flavonoids:- 

About 19g of each sample was extracted according to 

Geissman,(1961) by shaking with 1% Hcl overnight then 

filtered and the filtrate was subjected to the following tests:- 

a- About 10ml. of each filtrate was rendered alkaline with 

sodium hydroxide, if a yellow color was formed that might 

indicate the presence of flavonoids. 

b- About 5ml. of each filtrate was mixed with 1ml.concentrated 

hydrochloric acid and magnesium turning was added .If red color 

was observed that should indicate the absence of flavones. 

3.5.3. Test for tannins:- 

Five grams of each plant sample were extracted with 100 

ml ethanol (5%) and filtrated. Upon  the addition of the ferric 

chloride reagent to the filtrate a greenish color was found .That 

indicates the presence of tannins as reported by Shellard 

(1957). 

3.5.4.Test of alkaloids and /or nitrogenous bases : 

About 10g plant sample was extracted with acidified 

water, the filtrate rendered alkaline with NH4OH and then 

extracted with successive portions of chloroform .The 

chloroform extract was evaporated to dryness and the residue 
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was dissolved in 2ml diluted Hcl and tested with Mayers 

reagents,Wagner reagent and Dragendorff  reagent were added 

.If no precipitate was formed in each case, that indicate the 

absence of alkaloid and /or nitrogenous as mentioned by 

Farnworth et al (1964) . 

Preparation of reagent:- 

Mayers  reagent (potassium mercuric iodide ) 

13.5 gm mercury (II) chloride (Hgcl2) and 50 gm 

potassium iodide (KI) were dissolved separately each in 20 ml 

distilled water  ,mixed  both solutions and filled up with water 

to one liter. 

Wagner reagent:- 

Iodine (5mg) and potassium iodide (10g) were added to 

distilled water (10ml) and the mixture was shacked and 

completed to 100ml. 

Modified  Dragendorff  reagent (potassium –bismuth iodide) 

Solution A:- 0.85gm bismuth subnitrate  was dissolved in 10ml 

acetic acid 99% and 40ml distilled water.  

Solution B :-20 mg potassium iodide was dissolved in 50ml 

distilled water on use ,5ml of each solution and 20 ml of acetic  

acid were mixed together and completed to 100 ml with 

distilled water .(Stahle,1969). 

3.5.5.Test for unsaturated sterols and /or triterpenes:- 

On gram sample was extracted according to Hanson, 

(1972) with few ml ethanol   ,filtered and the filtrate was 

evaporated to dryness. The residue was dissolved in 10 ml 

anhydrous chloroform and the solution filtered. The 
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chloroformic filtrate was divided   into two equal portions and 

tested as follows:- 

a-Liebermann – Burchard test:- 

To the first portion 1ml acetic anhydride was added 

followed by 2ml of H2SO4 poured down the walls of the test 

tube. A reddish violet ring was observed at the junction of the 

two layers indicating the presence of unsaturated sterols and /or 

triterpenes   

b-Salkowski test :- 

To an aliquot of the chloroform solution, an equal volume 

of sulfuric acid (H2SO4) was added, and then shacked .A yellow 

color changing to orange and then red was produced, indicating 

the presence of sterols and / or triterpenes. 

3.6. Qualitative indentification  of glycosides :- 

Glycosides constitute a group of plant constituents which 

upon hydrolysis yield a sugar or a number of sugars and non-

sugar substance or substances , known as aglycones or genins 

.This hydrolysis may be affected by dilute acids or enzymes . 

These enzymes accompany the glycosides in the plant and are 

Known as glycosidases  .Hydrolysis does not occur in the intact 

plant , since each of the enzymes and glycosides occur in 

different compartments. 

3.6.1. Flavonoids and flavonoid  glycosides.:- 

Several sub classes of flavonoids and related compounds 

represent the water –soluble pigments of plants.  

1-If the fresh plant material under examination exhibits yellow 

,orange ,red ,blue or brown coloration, this may indicate the 
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possible presence of flavonoid or anthocyanin compounds . If 

exposure to the fumes of conc.ammonium hydroxide solution 

results in violet, blue or green coloration, this indicates  the 

possible presence of anthocyanins .If red or orange red color 

results upon exposure to ammonia, this indicates the possible 

presence of chalcones. 

2-Two grams of the air-dried  powdered plant material is boiled   

for 7-10 min with 20ml of dist. water and filtered .The filtrate is 

acidified with few drops of dil . HCL (use litmus) and tested for 

flavonoide compounds as follows: 

a)   A5 ml aliquot of the filtrate is made a  alkaline (PH 10)with 

sodium hydroxide (T.S.); if a yellow color is developed 

,this indicates the possible presence of flavonoid 

compounds. 

b)   A 5 ml aliquot of the filtrate is separately shaken with 5 ml 

of amylalcohol , if the alcoholic layer (upper layer ) is 

faintly colored yellow , this indicates the presence of free 

flavonoid aglycones , while if it remains colorless ,no 

flavonoid aglycones are present. 

c)   A 10 ml aliquot of the filtrate is separately shaken with 5ml 

amyl alcohol in a small separating funnel (to remove any 

free flavonoid aglycones ).Separate the aqueous lower layer 

and boil with 10ml of conc.hydrochloric acid for two 

minutes .The acidic solution is cooled, divided into two 

portions and treated as follows:-  

      i) When a portion is shaken with amyl alcohol, if a yellow 

coloration is produced , this indicates the possible presence 

of flavonoid glycosides. 
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3.  7-Biochemical Analyses 

3.7.1. Cytochrom P450:     

Analyses of cytochrom P450 reductase activity were 

occurred by the aid of Enzyme-Linked Immunosorbent Assay kit 

(ELISA) for insects Cytochrome P450 Reductase (CPR) 

according to Mc Lean and Day (1974)  

A-test principle  

The microtiter plate provided in this kit has been pre-

coated with an antibody specific to CPR. Standards or samples 

are then added to the appropriate microtiter plate walls with a 

biotin-conjugated polyclonal antibody preparation specific for 

CPR  Next , avidin conjugated to Horseradish peroxidase (HRP) 

is added to each microplate well and incubated then a TMB 

substrate solution is added to each well. Only those walls that 

contain CPR, biotin-conjugated antibody and enzyme-conjugated 

avidin will exhibit a change in color   . The enzyme-substrate 

reaction is terminated by addition of a sulphuric acid solution 

and the color change is measured spectrophotometrically at a   

wavelength of  450 nm±10 nm. The concentration of CPR in the 

samples is then determined by comparing the O.D. of the 

samples to the standard curve.     

B-Assay Procedure 

please predict the concentration before assaying . if values 

for these are not within the range of the standard curve users 

must determine the optimal sample dilutions for their particular 

experiments. 
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1.Determine wells for diluted standard, blank and sample. 

Prepare 7 wells for standard, 1 well for blank add 100ul each of 

dilutions of standard (read Reagent Preparation), blank and 

samples into the appropriate wells. Cover with the plate sealer. 

Incubate for 2 hours at 37
o
C .         

2. Remove the liquid of each well, don't wash. 

3. Add 100 ul of Detection Reagent A working solution to each 

well, incubate for 1 hour at 37
0
C after covering it with the plate 

sealer. 

4.Aspirate the solution and wash with 350 ul of 1X wash 

solution to each well using  a squirt bottle, multi-channel pipette, 

manifold dispenser or autowasher, and let it sit for 1-2 minutes. 

Remove the remaining liquid from all wells completely by 

snapping the plate onto absorbent paper. Repeat 3 times  . After 

the last wash   remove any remaining wash buffer by aspirating 

or decanting. Invert the plate and  blot it against absorbent paper. 

5. add 100 ul of Detection Regent B working solution to each 

well. Incubate for 30 minutes at 37
0
C after covering it with the 

plate sealer         

6. Repeat the aspiration/wish process for five times as conducted 

in step. 

7. Add 90 ul of Substrate Solution to each well . cover with a 

new plate sealer .  incubate for 20 – 25 minutes at 37
o
C. protect 

from light. The liquid will turn blue by   the addition of substrate 

solution . 

8. Add 50 ul Stop Solution to each well. The liquid will turn to 

yellow by the addition of  Stop solution. Mix the liquid by 
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tapping the side of the plate. If color change does not appear  the 

uniform. Gently tap the plate to ensure through mixing .         

9. Remove any drop of water and fingerprint on the bottom of 

the plate and confirm   there is no bubble on the surface of the 

liquid. Then run the microplate reader and  conduct measurement 

at 45nm immediately.  

C-Calculation Of Results Average the duplicate readings for 

each standard, control, and samples and subtract the average zero 

standard optical density. Create a standard curve by reducing the 

date using computer software capable of generating a four 

parameter logistic(4-PL) curve-fits .As an alternative, construct a 

standard curve by plotting the mean absorbance for each 

standard on the x-axis against the concentration on the y-axis and 

draw a best fit curve through the points on the graph. The date 

may be linearized by plotting the log of the CPR concentrations 

versus the log of the O.D. and the best fit line can be determined 

by regression analysis. It is recommended to use some related 

software to do this calculation, such as curve expert 1.3. this 

procedure will produce an adequate but less precise fit of the 

data. If samples have been dilution factoe .   

3.7.2.Total Oxidative Capacity  

Analysis of total oxidative capacity (TOC) was performed 

with ELISA commercial kit (Labor Diagnostika Nord GmbH& 

Co., Nordhorn, Germany ) according to Cao et al. (1993) 

respectively . 

A-Principle Of The Test: 

The determination of peroxides is based on the reaction of 

peroxides with peroxidase followed by a color reaction of the 
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choromogenic substrate tetramethylbenzidine. Its blue color 

turns to yellow color after addition of the stop solution and can 

be measured photometrically at 450 nm. (Alternatively Kinetic 

measurements at 600 nm are possible, if end point measurement 

is not wanted.) in case of rnd point measurement (use of stop 

solution) samples with absorptions at 450 nm like sera have to be 

assayed by subtraction of initial absorption. Quantification is 

achieved by serial dilutions of a standard peroxide solution . 

B-Test Procedure  

B.1   Preparation of reagents  

Reagent Mixture (surfficient for 96 determinations) : 

  Mix 20 ml of Assay buffer, 2oo ul of Substrate and 20 ul of  

peroxidas 

Important : use within 15 minutes! 

  Standards 

Reconstitute standards in 0.5 ml distilled water. 

Reconstituted standards, which are not needed for the present 

experiment, needs to be stored in aliquots at -20
N

C and should 

be thawed only once!  

T-O-C Assay 

Allow reagents and samples to reach room temperature. 

Duplicate determinations are strongly recommended .       

 1-Pipet 10 ul of standards. Controls and patient samples into the 

respective wells of the microtiter plate.       

2-Pipet  200 ul of Reagent Mixture into all wells . 

3-Incubate exactly for 2o minutes at 2 - 8 
N

C  



Materials and Methods 
 

- ٧٧-

 4-Pipet 50 ul of stop solution into all wells 

(Pipe ting should be completed within 1 minute!) 

5- Read at 450 nm. 

C-Calculation and interpretation of test results :The 

calibration curve is obtained by plotting the extinction values 

measured for the 5 standards (linearly-axis) against the 

corresponding concentrations (linearly-axis) . The results for 

unknowns can be calculated using aliens fit. The following plot 

is an example of a typical calibration curve. Please do not use 

this for curve for the determination of the total oxidative capacity 

on your samples.  

3.7.3.Total Antioxidative Capacity  

Analysis of total antioxidant capacity (TAC) was 

performed with  

commercial kit (Labor Diagnostic Nord GmbH& Co., Nordhorn, 

Germany ) according to Cao et al. (1993 

A-Principle Of The Test  

The determination of peroxides is based on the reaction of 

peroxides with peroxidase followed by a color reaction of the 

choromogenic substrate tetramethylbenzidine. Its blue color 

turns to yellow color after addition of the stop solution and can 

be measured photometrically at 450 nm. (Alternatively Kinetic 

measurements at 600 nm are possible, if end point measurement 

is not wanted.) in case of rnd point measurement (use of stop 

solution) samples with absorptions at 450 nm like sera have to be 

assayed by subtraction of initial absorption. Quantification is 

achieved by serial dilutions of a standard peroxide solution . 
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B-Test Procedure  

B.1   Preparation of reagents  

Reagent Mixture (surfficient for 96 determinations) : 

Mix 10 ml of Assay buffer and  10 ul of peroxidase solution. 

Reagent  A is satable for 15 minutes .Reagent Mixture B 

(sufficient for 96 determinations): 

Mix 5 ml of Assay buffer , 50 ul of substrate and 5 ul of 

peroxidase solution. Reagent B is stable for 15 minutes  : 

T-A-C Assay 

 Allow reagents and samples to reach room temperature.  

Duplicate determinations are strongly recommended .         

 1-Pipet 25 ul of  standards. Controls and patient samples into the 

respective wells of the microtiter plate.       

2-Pipet  100 ul of Reagent Mixture into all wells . 

3- Pipet  50 ul of Reagent Mixture B into all wells . 

 (Pipetting should be completed within 1 minute!) 

Incubate exactly for 2o minutes at 2 - 8 
0
C  

4-Pipet 50 ul of stop solution into all wells 

 (Pipetting should be completed within 1 minute!) 

5- Read at 450 nm. 

C-Calculation and interpretation of test results 

The calibration curve is obtained by plotting the 

extinction values measured for the 5 standards (linear,y-axis) 

against the corresponding concentrations (linear,y-axis) . the 

results for unknowns can be calculated using alinesr fit . the 

following plot is an example of a typical calibration curve. 
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Please do not use this for curve for the determination of the total 

oxidative capacity on your samples.     

3.7.4. Free testosterone:     

      Analyses Free testosterone using ELISA kit (diagnostic 

Automation INC, USA ) commercial according to Mc-Cann, 

and kirkish (1985) .   

A- Principle of the test: 

Free testosterone (antigen) in the sample compets with 

horseradish peroxidase testosterone ( enzyme labeled antigen) 

for binding onto the limited number of anti-testosterone 

(antibody)sites on the micro plates (solid phase). 

After incubation the bound/free separation is performed 

by simple solid –phase washing .The enzyme substrate 

(H2o2)and the TMB-Substrate (TMB)are added .After an 

appropriate time has elapsed for maximum color development 

,the enzyme reaction is stopped and the absorbance is 

determinated . Free testosterone concentration in the sample is 

calculated based on a series of standard  . The color intensity is 

inversely proportional to the free testosterone concentration of in 

the sample. Testosterone in the blood is bound to 

SHBG(60%)and  in lower quantity to other protein .Only the 

measurement of free testosterone (< 1% of total testosterone) 

permits the estimating of the hormone biologically active. 

B-Procedure : 

a- Preparation of the standard (S0,S1,S2,S3,S4,S5) before use 

,mix for 5 min .with 
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rotating mixer .The standard has the following concentration of 

free testosterone. 

S0 S1 S2 S3 S4 S5  

0 0.2 1.0 4.0 20.0 100.0    Pg/ml 

When is open is stable six months at + 4
0
C      

b-preparation of the sample  

 The determination of free testosterone can be performed 

in plasma as well as in serum of patients who have observed fast. 

Store specimen at -20
0
C if the determination is not performed on 

the same day of the sample collection. 

c- preparation of the wash solution: 

Dilute the content of the vial (conc.) wash solution 10X" 

with distilled water to a final volume of 500mL prior to use for 

smaller volumes respect the 1:10 dilution ratio .the diluted wash 

solution is stable for 30 days at 2-8
N

C . in concentrated wash 

solution is possible to observe the presence of crystals, in this 

case mix at room temperature until complete dissolution of 

crystals, for greater accuracy dilute the whole bottle of 

concentrated wash solution to 500mL on taking care also transfer 

crystals with washing of the bottle, then mix until crystal are 

completely dissolved. 

D-calculation of. Results: 

Interpolate the values of the samples on the standard 

curve to obtain the corresponding values of the concentrations 

expressed in pg/Ml 
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Statistical Analysis: 

Data were analyzed using the analysis of variance 

(ANOVA) technique and the means were analyzed using 

Duncanיs multiple range test (P= 0.05)  
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Results and Discussion 

 

1. Effect of Substerilize Doses of Gamma Radiation on some 

Biological Aspects among Irradiated P1 and F1 Generation of 

the cotton Leaf worm, Spodoptera littoralis (Boisd.): 

Effect of irradiating full grown male pupae of Spodoptera 

littoralis with 100,150 and 300Gy on oviposition period and 

mating ability of P1 And F1 adult was presented in   Table 1 and 

Fig 1.  

The pre –oviposition period of the cross between the 

treated males and normal females increased to reach 1.60, 1.68, 

1.89 and 2.4 day at 100,150 and 300Gy,respectively for P1 

generation and1.67,1.62, ,1.72,1.70and 1.75day for F1 generation 

respectively .Results showed no  significant effect on pre –

oviposition period for both the parent and F1 generation, while it 

slightly increased at 300Gy in the parental generation (2.4day).A 

significant effect on oviposition period was recorded at 300Gy in 

P1 while it was at all doses in F1  . 

The data given in Table 1 and Fig 1 also indicated that 

irradiation has adversely effect on male and female, adult life -

span in P1 and F1 generations when compared with the control. 

Similar results were reported by many  authors as Reimann and 

Flint (1967) on Anthonomus grandis who stated that the 

midguts epithelium of the adult is renewed periodically ,but 

since radiation and some chemostetrilants inhibit mitosis the 

degenerated cells can not be replaced .This lead to an early death 

in the adult .The genetic make up of the irradiated insects 
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appears to be influence their life- span while in irradiated 

Drosophilla it was attributed to the induction of inoperable 

chromosomal break (Muller 1963) .A theory of radiation 

induced shortening of the lifespan based on the loss of cellular 

function as suggested by Gartner (1970).                                                                                 

The average number of spermatophores per mated female 

was not affected at the dose of 100Gy in P1 generation, when 

normal female mated with treated P1 male. It was 2.3 comparing 

with 2.5 in P1 control. On the other hand, at the higher doses 

150,300Gy, the number of spermatophores was significantly 

decreased to 1.9 and 1.8 at P1 generation  ( Fig 2 ). 

In F1 generation, the average number of spermatophores 

per mated female at the doses of 100 and 150Gy, were 

diminished significantly to reach the lowest value 1.2 at both two 

mating combination of 100 and 150 Gy , respectively compared 

with control (Fig 2) . Similar results were obtained by Etman et 

al (1991) on Corcyra cephalonica, Sallam et al.(1991) on 

Agrotis ipsilon and Saour and Makee (1996) on Phthorimaea 

operculella who found that both the percentage of mated females  

with sperm and the average number of spermatophores  per 

mated female decreased by irradiating male pupae with  low 

doses 20Krad and above of this dose  .  

The results of mating ability throughout P1 and F1 

generations Fig4. showed that irradiation of P1 males with doses 

of 100 150 and 300 Gy clearly or significantly affected the 

percentage of mated females at the three tested doses compared 

to control. High reduction observed in the percentage of 

inseminated females occurred at dose of 300Gy (72%) in the 
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P1and in F1 the same manner were observed at the two tested 

doses .Similar results were obtained by Etman et al., (1991) on 

Corcyra cephalonica ;  Sallam et al., (1991) on A. ipsilon,and 

Saour and Makee (1996) on Phthorimae operculella .Also, 

Alm El-Din (2001) on S. littoralis found that the percentage of 

mating ability through the P1 and F1 adults was   not Cleary 

affected when P1 irradiated with low doses of gamma radiation 

up to 150Gy. The average number of spermatophore /mated 

female was slightly affected among P1 and F1 generation.  

     Delayed effect of irradiating full grown male pupae of 

Spodoptera littoralis with three sub sterilizing dose on 

reproduction and mating ability among P1 and F1 generation 

were observed in Table 2 and Fig 3,4 At P1 generation   the 

fecundity of normal females mated with males irradiated as full 

grown pupae with 100 ,150 and 300Gywas significantly 

decreased to 890, 750and 698 egg/ female comparing with 

control (1510 egg/female). The percent of reproduction in 

control was clearly increased comparing with control (Fig 3). 

The percentage of egg hatch was significantly and 

gradually reduced in a dose dependent manner. The egg hatch 

decreased from 92.9% to 58, 30 and 0.04 at 100,150and 300Gy, 

respectively (Fig 4). 

The relative index was obviously increased at all tested 

doses comparing with control in asending manner.  
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Fig 1,2 
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In F1 generation, a dose of 100 Gy did not significantly 

affect on the fecundity of females descending from irradiated P1 

male full grown pupae but on the fecundity of normal females 

mated with males descending from irradiated P1 male full grown 

pupae with 100Gy. The fecundity of female was 946.1 

eggs/female compared with 1074 in the control. While at 

treatment of 150 Gy, the fecundity of normal and treated females 

mated with treated and normal male respectively was 

significantly differ from control. The percent of reproduction in 

control was obviously decreased comparing with control ( Fig 

3).The egg hatch was severely and significantly affected in all 

cases and at the two doses of irradiation comparing with the 

control. While it reached 38 and 45.90% at the treatment of 

100Gy when normal female mated with male treated previously 

during the P1 generation as full grown pupae or when normal 

male mated with female descending from P1 irradiated full 

grown male pupae, respectively. The egg hatch percentage was 

highly affected to be 19and 35.60% at the treatment of 150Gy 

(Fig4) . The relative index was pronouncely increased at all 

doses comparing with control. It was increased by increasing 

doses in both P1 and F1 generation, it was 99.95 at the treatment 

of 300Gy in P1 generation while it was 79.19 at 150Gy in F1 

generation.  

In an earlier work, Sallam (1969) reported that full grown 

pupae of S. littoralis required a dose of 45-50Krad gamma rays 

to produce completely sterilized male adults.  The results in the 

present work revealed that fecundity of P1 and F1 generation of 

the cotton leafworm, Spodoptera littoralis, was significantly 

affected among P1and F1 generations. At the doses of 100,150 

and 300Gy, also, the results indicated that the percentages of egg 
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hatch among P1 and F1 generations were gradually reduced by 

increasing the dose to P1 male pupae. This reduction was 

significant at the tested doses in comparison with untreated 

control .The reduction was more pronounced in F1 generations. 

Similar results were reported by authors working on 

lepidopterous insects. For example North (1975) claimed that, 

the percentage of egg-hatch decrease in fertilized eggs that 

apparently resulted from a dose-dependent induction of 

dominant lethal mutations in the mature spermatozoa or oocytes . 

Proverbs (1962) on Carpocapsa pomonella, Al-Taweel et al. 

(1993) on Ephestia cautella,Carpenter et al. (1987) on 

Heliothis zea, El. Dessouki et al. (1996) on S. littoralis and 

Sallam et al. (2000) on Earias insulana,Also, Hazaa (2002) on 

S. littoralis, and Risk and Mikhaiel (2009) on Sitotroga 

decreased sharply at the tested doses of irradiation (substerilizing 

doses) throughout F1 generation descendant from irradiated P1 

males compared to the control. 

The main mechanism postulated for explaining the 

phenomenon of F1 sterility is the presence of large numbers of 

chromosomal translocations in the F1 sperm and ova (Ostriakov 

Varshaver, 1937). The fragmentation of chromosomes after 

irradiation does not lead to loss of the fragments in mitotic 

divisions because lepidopteran chromosomes are polycentric (or 

holocentric). This preservation of fragments increases the 

probability of recombination of the fragments and this lead to 

viable translocations. Translocation heterozygotes produce 

genetically unbalanced gametes that lead to partial sterility of the 

carriers (Anisimov et al., 1989). 
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Fig 3,4 
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The delayed effect of irradiated full grown male pupae of 

Spodoptera littoralis with 100,150 and 300Gray on some 

biological aspects of F1 generation was tabulated in Table 3 and 

Fig 5  . 

          When P1 males irradiated during the full grown pupae with 

100,150Gy or 300Gy and crossed with normal female. The 

developmental time of F1 eggs, larvae, pupae and adults was 

clearly affected. Their developmental time was slower than that 

of the control progeny, the total developmental time between eggs 

and adults was prolonged by increasing doses. The percentage of 

adult emergence among F1 generation at 100,150 and 300Gy was 

gradually decreased by increasing the dose given to P1 full grown 

male pupae. The adult emergence percentage decreased from 

96.3% in the control to 87.7, 79.17 and 0% in the respective doses 

of irradiation. The percentage of growth index decreased by 

increasing doses from 3.01% in the control to 2.5,2.06 and 0% in 

the respective doses of irradiation.  

        The growth inhibitor, relative growth inhibition and pupal 

weight of were gradually decreased by increasing the dose 

applied. Also, the percentage of pupation of subsequent F1 

generation was reduced at three doses compared with control. 

Also, the pupal malformation percentage increased to reach its 

maximum 20.8 at 150Gy   these data were summarized in Table 4 

and Fig 6. These results were in agreement with those by Alm-

EL Dine (2001) on Spodoptera littoralis and Ibrahim (2004) on 

Agrotis ipsilon. 
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Fig 5,6 
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These authors studied the effect of gamma radiation on the 

percentages of pupation and adult emergence, which were 

reduced throughout the F1 generation descendant from irradiated 

P1 males when compared with the control 

      The results also in agreement those obtained by Risk and 

Mikhaiel (2009) on Sitotroga cerealella These authors studied 

the effect of gamma radiation on the percentage of pupation and 

adult emergence which was reduced throughout the F1 

generation descendant of irradiated P1 males compared to the 

control.  

The data given in Table 5 and Fig (6) indicated that the 

percentage of larvae survived to adult was obviously reduced 

from 76% in the control to 52,34 and 0% in the treatments of 

100,150 and 300Gy respectively. 

The males and females longevity of F1 adult was sharply 

decreased as the dose was increased. The least value of adult 

longevity occurred at 150Gy   where  it was 10.6 day (Fig 5) . 

The sex ratio was slightly altered at the dose of 100Gy in 

the favour of male (1.08: 1 male/female, respectively) comparing 

with 1.04: 1 in the control. At the dose 150Gy, the sex ratio were 

changed in the favour of males (1.04:1 male/female) resembling 

the control Fig (2) . The percentage of malformed adults Fig(6) 

resulted from irradiated full-grown  male pupae increased by the 

increase of the dose where it was 11.7% and 16.12% at the 

respective doses in comparison with 3.4% in the control. 
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This result coincided with that obtained by Hazaa, (2002) 

on Spodoptera littoralis  who indicated that the percentage of 

pupation was slightly reduced among F1 generation. On the other 

hand, the percentage of adult emergence was obviously reduced 

among F1 at the tested doses. The sex ratio among F1 adults did 

not differ from the normal (0.56:0.44) male: female observed in 

the control treatment.  

The results  also in agree with Alm-EL Dine (2001) on 

Spodoptera littoralis, Sallam  et al. (2000) on Earis insulana  

who found that mortality among F1 larvae was high and dose 

dependant, and that among F2 larvae was even higher.  

The results also indicated that the percentage of adult 

emergence was slightly reduced among F1 generation at the 

tested doses. The sex ratio among F1 adults slightly altered in 

favour of males comparing with the control. Also the reduction 

in F1 progeny was increased by increasing doses where it was 

31.5 and 55.3% at the respective doses in comparison with 

control .These results agree with El-Sinary (2006) on 

Phthorimaea operculella who found that the reduction in F1 

progeny was increased by increasing doses.  

The deleterious effect of irradiating full-grown male 

pupae with 100 and 150Gy on reproduction of F1 adults of 

Spodoptera littoralis was peresented  in Table 6 and Fig 7 . 

A significant reduction was noticed in the fecundity, 

fertility and number of survived larvae to adult (Table5). The 

Production of female adults was generated by multiplying the 

value of fecundity, egg hatch, survived larvae and pupae and 

female progeny. 
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The production of F1 female adults resulting from 

irradiated P1 males as full grown pupae and crossed with P1 

normal females was sharply decreased to 24.4% and 05.9% and 

0% from untreated one at dose level of 100,150 and 300Gy, 

respectively (Fig 7). In respect of the effect of irradiation of 

parental generation on production of female adult throughout 

successive generations many authors are concedes with these 

results as  Carpenter et al. (1987) on Heliothis zea , North 

(1967) on Heliothis zea, Hazaa, (2002) on  Spodoptera littoralis 

,Mohamed (2002) on Earias insulan and Ibrahim (2004) on 

Agrotis ipsilon.   These authors reported that when irradiated P1 

males or females were out crossed with untreated adults, the 

production of the resulting F1 female adults was significantly 

reduced as the given dose was increased. This effect continued 

through F2 progeny. 

1.2. Effect of Substerilizing Doses on the Mating 

Competitiveness of parental males ,Spodoptera 

littoralis . 

One of the most important requirements for the successful 

application of the sterile insect-release method is the ability to 

sterilize the pest without any serious damage to mating 

competitiveness or other physiological behaviour. The following 

experiments were conducted to investigate the effects of 

substerilizing doses of 100 and 150 Gy on mating 

competitiveness of the parental males of cotton leaf worm.  
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1.2.Mating competitiveness of parental male:  

Table 7 and Fig 8 shows the data on mating 

competitiveness of irradiated cotton leaf worm male parents 

against untreated adult males for mating with normal females. 

The Table also gives the observed infertility 

of eggs and from which we can calculated the expected infertile 

eggs beside the mating competitiveness values (C.V.). The data 

indicated that the percentage of observed infertile eggs 

significantly increased as the dose of the irradiation of parental 

males was increased in comparison with the untreated control. 

Increasing the ratio of irradiated males against normal males 

from 1:1, 3:1to 5:1 increased the percentage of observed infertile 

eggs from 47.20, 54.8 to 68 and from 45.00,65.00to 78.00 at 

dose level 100 Gy and 150 Gy , respectively. The highest 

increase in the percentage of observed infertile eggs occurred at 

5:1 ratio when parental males irradiated with 150 Gy. 

    Regarding the mating competitiveness value (C.V.) the results 

indicated that this value was increased by increasing the ratio of 

irradiated males at dose level 100 Gy where it was 1.27 at 1:1 

ratio and 1.12at3:1 and 1.3 at 5:1 ratio. However, the 

competitiveness value increased from 1.09,1.2 to 1.3 by 

increasing the ratio of irradiated males from  1.1.3 and 1.1. 5 at 

dose level 150 Gy. The above results lead to the conclusion that 

cotton leaf worm males irradiated by low doses of 100 and 150 

Gy were fully competitive against untreated males in mating 

with normal females. 

A major problem in the use of irradiated male moths to 

suppress natural populations has been considered to be the lack 
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of competitiveness, due primarily to the inability of irradiated 

males to transfer sperm successfully (North and Holt 1969).  

In order to retain vigour in lepidoptera, researchers 

suggested the use of substerilizing doses of radiation to produce 

sexually competitive moths. Furthermore, by this method the F1 

offspring of irradiated lepidoptera are after partially or 

completely sterile. In an earlier work by sallam (1969)who 

reported that full grown male pupae of the cotton leaf worm S. 

littoralis were found to require a dose of 45-50 Krad gamma rays 

to produce completely sterilized adult males. The treated males 

were less competitive than the untreated males for mating with 

untreated females at different ratios, up to 10 treated males: 1 

untreated male. Increasing the ratio of treated males in the 

competing population from 1:1, 3:1to 5:1 increased the 

percentage of nonviable eggs at the two tested doses.  

     The results of the present work on mating competitiveness of 

the cotton leaf worm lead to the conclusion that F1 generation 

descendant of parental males irradiated with 100 or 150 Gy has 

high percentage of infertile eggs and this percentage  was 

significantly increased at the two tested ratios in comparison 

with the untreated control. Similar results were obtained by 

Sallam et al.(1986)on Spodoptera littoralis, Sallam and 

Ibrahim (1994) on Spodoptera littoralis, El-Sherif et al. (1995) 

on Palpita unionalis, Sallam et al.(1996) on Earias insulana, 

El-Shall et al.(1997) on Mythimna lareyi., El-Naggar et al. 

(2000) on Agrotis ipsilon., AlmEL-Din(2001) and  

Hazaa(2002) on Spodoptera littoralis .who, studied the effect of 

gamma radiation on the mating competitiveness of the adults 
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produced from irradiated parental male pupae. The data 

indicated that the reduction in egg hatch was significantly greater 

at the ratio of 5:1:1 than at 1:1:1 (treated male: normal male: 

normal female).  Mohamed (2002) reported that the males of 

Earias insulana (Boisd.) irradiated with low doses of 50 and 80 

Gy were fully competitive against untreated males in mating 

with normal females at the ratios 1:1:1 and 5:1:1 (treated males: 

untreated males: untreated females). Boshra and Mikhaiel 

(2005) reported that the males of Ephestia calidella irradiated 

with sub-sterilizing doses 100, 150 and 200 Gy at the ratio 1:1:1 

were good competitors, while the C.V. at the ratios 3:1:1 and 

5:1:1,indicated  the irradiated males were be fully competitive 

with normal males. Males irradiated at the sterilizing dose 400 

Gy were also good competitors at all ratios. 

   2. Effects of Plant Extracts: 

2.1. Biological effects of petroleum ether extracts: 

Data in tables 8, 9and Fig 9 showed the biological effects 

of different concentrations of petroleum ether extracts of the four 

plants tested on 4 
th

 instar larvae of S. littoralis. Results revealed 

that the highest mortality of larvae (26.6,28.9%) occurred at 10% 

concentration of Taxodium and Erythrina extracts and the 

lowest (10,8.9%) occurred at concentrations of 1.25% and 

0.625%  of Melaleuca  extracts respectively  

Also, the highest mortality of pupae (31.1%) resulted by 

treatment with 10%  Melaleuca  and Taxodium extracts and the 

lowest (11.1%) dead pupae in case of treatment with 0.625%  of 

Termenalia and Erythrina extracts . 
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Fig 7,8 
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The increase in larval mortality and the increase in pupal 

mortality by Melaloica and Taxodium treatments may be 

attributed to the insect growth regulating effect of Melaloica  

and Taxodium in the treated larvae. Rembold et al., (1983) 

measured the growth regulating activity of the Neem Azal on 

Epilachna varivestis   , no acute toxicity was found, but up to 

95% of the last instar larvae failed to pupate and finally died 

after an extended larval period .El-Lakwah et al., (1996) noticed 

that the mortality percent of Rhizopertha dominca adults was 

proportionally with both concentration and exposure time. 

 Data given in tables 8, 9 indicated that the percentage of                                             

total mortality until adult stage was increased with the increase 

of plant extract concentrations comparing with the control. It was   

57.70 , 55.60, 53.30 and 45.60% at 10% concentration of 

Taxodium, Erythrina, Melaleuca, and Terminalia respectively. 

While the lowest mortality percentage (25.55%) resulted at the 

treatment of 0.625% Terminalia extract. 

 Many authors obtained similar results for the  mortality and 

survival of lepidopteran insects as a result of plant extracts 

treatment, Rashad et al.(1991)on Earias insulana and 

Pectinophora gossypiella, Osman (1996) on Agrotis ipsilon 

and Abdel-Zaher (1998) on Spodoptera littoralis and P. 

gossypiell., Ismail (2001) on Pectinophora gossypiella .Also 

Sileem(2004) who found  that  the treatment with  Melia 

azedrach fruits or Schintis terebinthifdies leaves extract to 

Agrotis ipsilon  reduced the development of larvae and  pupae 

and inhibited adult emergence. El-shall et al., (2005) found that 

treatment of Spodoptera littoralis with the extracts of 
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Eucalyptus camaldulensis increased the mortality percentage of 

larvae and pupae   as compared to the control. The presence of 

the plant extract in the natural diet of the spodoptera littoralis 

larvae decreased the food intake and/or its utilization and 

consequently its death could result either from poisoning, 

starvation or   both.                                                           

     The average developmental period of surviving of the 4
th 

instar larvae to pupae greatly prolonged and the larval period 

ranged from 17.70 and 17.50 days at highest concentrations of 

Taxodium and Erythrina extracts  to 14.01 days at the lowest 

concentration of  Termenalia extract( Fig 10) 

Results in Tables 8, 9 and Fig 10 also showed that all 

plant extracts at any concentrations had   the effect of elongation 

of larval period comparing with the control group .The same 

trend was observed in pupal durations.  Increasing the applied 

concentrations of plant extracts led to an elongation in the   

larval period in an ascending order and final ended by the 

formation of permanent larvae at the higher administeration. In 

field Wigglesworth (1972), mentioned that the progressive 

development of immature (larval and pupal) and mature stages is 

controlled by the hormonal balance between both Ecdyson and 

juvenile hormones which causing morphogenetic defects in the 

developmental sequence.  

Elongation of larval period also stated by many authors as 

Ismail (2001) on the newly hatched larvae of Pectinophora 

gossypiella , Ahmed et al., (1997) on 3
rd

 instar larvae of A. 

ipsilon. In addion this conclusion is in the agreement with the  
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findings of Abo El -Ghar et al., (1994) on 4
th

 instar A. ipsilon 

and Sileem(2004)  on Agrotis ipsilon  .The results in the two 

tables indicated that all the treatments with plant extracts 

produced lower percentages of pupation comparing with control. 

The data also revealed that the increase in adult emergence 

related to the decrease of concentrations of both the four tested 

plant. The growth index gradually reduced by increasing 

concentration in all treatment with four plant extracts (Fig 12).  

The data in tables 10 and Fig 14 indicated that the male was 

exceeded that of females in the four plant extracts at all 

concentrations where it was 2.3:1 (males: females) at highest 

concentration and 1.2:1at lowest concentration. Generally the 

sex ratio was around 1.5: 1 in control treatment .The shortage in 

adult longevity was observed at the highest concentration  of the 

four used plant extracts. This shortage was gradually decreased 

with the concentration decrement. 

The decrement in the longevity of the resulted moths in all 

plant extracts was noticed by many authors as Abo El -Ghar et 

al., (1994), and Sileem(2004) who study the effect of  the 

extracts of Malia azedrach fruits or Schintis terebinthifdies 

leaves on Agrotis ipsilon and found the longevity decreased by 

increasing concentration .  

The reduction in F1 progeny (Fig11) ranged from 2.9- 38.2 

% , 14.7-44.1 %, 7.3-42.90% and 1.5-27.90%at the various 

concentrations for Mulaloica , Taxodium , Ertherinia and 

Termenalia petroleum ether extracts, respectively, 
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 (Tables 10) .Many authors obtained similar results for the 

reduction in  F1 progeny as El-lakwah et al.,(1996) on 

Rhizopertha dominica, who found that the reduction in F1 

progeny increased by increasing concentration .Roshdy (2005) 

on Agrotis ipsilon found the reduction in  F1 progeny increased 

by increasing concentration in all plant extracts. 

Table 11 showed that Relative growth inhibitor was 

decreased by increasing concentration as observed at four plant 

extracts  Mulaloica , Taxodium , Ertherinia and Termenalia 

petroleum ether extracts .These results in agreement  with the 

results of Ce´spedes et al., (2005) on Spodoptera frugiperda and 

Tenebrio molitor who found that growth inhibition decreased by 

increasing concentration. The data in table  11 and Fig 13 also 

showed that larval feeding on four plant extracts resulted in 

significant decrease in the average weight of larvae .The highest 

decrease in larval weight as behavior from that observed in the 

highest concentration.  

Consequently, the average pupal weight was decreased in 

four plant extracts. This results are agree with Abo El-Ghar et 

al., (1994) on 4
th

 instar A. ipsilon larvae who found   that the 

average weight of larval and pupal decrease significantly on all 

plant extracts. The data summarized in Table (11) showed that 

plant extract treatments cleary decreased the survival percentage 

from control.   
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It was 42.22 for Taxodium 48.40 for Erythrina, 46.66 for 

Melaloica and 50.00 for Termenalia,at concentration of 10% as 

compared to that recorded in the control 75.55. 

As shown from data during the adult emergence, not all 

viable pupae succeed to continue their development to produce 

viable adults. Reduction of adult emergency also stated by Abo 

El -Ghar et al., (1994)on 4
th

 instar A. ipsilon larvae. Also 

Shaurub et al., (1998) elucidated similar reduction in the adult 

emergence of S. littoralis larvae treated with S. terebinthefolius. 

The reduction in the adult emergence may be attributed to the 

pupal death and the formation of (pupa-adult) intermediates 

(PA). The latent effect of plant extract in the resulting pupae may 

lead to pupal death either by its poisoning effect or by its 

disturbing effect on the hormonal balance which prevented the 

pupae from achieving their development. Ibrahim et al., (1984 

a,b) stated that, the decline in pupation rate and increase in pupal 

death by exposing the 3
rd

 instar larvae of face fly, Musca 

autumnalis to different concentrations of Azadrachtin may 

indicate some inhibitory effects during development from larvae 

to pupae. The formation of (PA) is related to the eclosion 

hormone which may be affected by the active ingredient of plant 

extracts. According to Wigglesworth (1972) eclosion hormone 

were liberated from certain neurosecretory cells in the brain 

which switches the entire pupal to adult type. This includes 

escape from pupal cuticle and expansion of the wings. The 

formation of (PA) intermediates may be attributed to the fact 

that, Azadrachtin may directly interfered with the synthesis and 

release of the eclosion hormone. Such deformed intermediate 
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appeared with slightly high percent at higher doses and finally 

died after considerable period of time 

2.2. Biological effects of water extracts:   

Data in Table12 and Fig 9 show the biological effects of 

water extract of the four plants and its concentration on the 4
th

 

instar larvae of S. littoralis. Results revealed that the highest 

mortality of dead larvae (67, 59, 55 and 40) resulted from the 

larvae treated with 10% concentrations of Termenalia, 

Mulaloica, Taxodium and Erytherina extracts respectively. 

The table also shows that larval mortality was increased 

when larvae were fed on leaves treated with water extracts from 

all plants compared with another extracts. While the pupal 

mortality was reduced when larvae were fed on leaves treated 

with water extracts from all plants compared with another 

extracts.        

The dead pupae were increased at 10% concentration of 

all plant extracts. Total mortality until adult stage was increased 

at 10% concentration comparing with the untreated control. It 

was increased at 10% concentration to 75,70, 64 and 48 % in 

Terminalia, Taxodium, Mulaloica and Erytherina, respectively.  

 Many authors obtained similar results for the  mortality 

and survival of lepidopteran insects due plant extract , Rashad et 

al., (1991) on Earias insulana and Pectinophora gossypiella; 

Anwar et al.,( 1993) , Osman (1996) on Agrotis ipsilon and 

Abdel-Zaher (1998) on Spodoptera littoralis and P. 

gossypiella. , El-shall et al.,(2005) on Spodoptera littoralis  who 

found that the extracts of Eucalyptus camaldulensis  on 
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Spodoptera littoralis increased the mortalities %of larvae and 

pupae  as compared to the control. 

         The presence of plant extract with natural diet of the 

spodoptera  littoralis larvae decreased the food intake and/or 

utilization and consequently death could result either from 

poisoning or from starvation  effects and or both. 

The average developmental period of surviving 4 
th

 instar 

larvae to pupae greatly prolonged and the larval period ranged 

from 16.45, 14.47,14.47 and 15.47 days at 10% in case of 

treatment with Terminalia, Taxodium Mulaloica and 

Erytherina, respectively Fig 10 . 

Results in Table 12 and Fig10 also showed that all plant 

extracts effect on elongation of larval period comparing with 

control 12.2days. Pupal durations were greatly affected in both 

males and females at all plant extracts in comparison with 

control. Similar results were obtained by Wigglesworth (1972), 

mentioned that the progressive development of immature (larval 

and pupal characters) and mature stages is controlled by the 

hormonal balance between both Ecdyson and juvenile 

hormones,causing morphogenetic defects in the developmental 

sequence. 

The results in the same tables and Fig (9) indicated that 

all the treatments with plant extracts produced percentages of 

pupation lower than control. The increase in adult emergence in 

the table may be related to the decrease of pupation of both the 

four tested plant. The growth index in Fig (12) was reduced by 

all treatment of four plant extracts. Similar results were obtained  
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by Hazaa et al., (2005) who found that  treatment of 4 
th

 larval 

instar of  Spodoptera littoralis with Eucalyptus 

camaldulensis extract obviously decreased its growth index than 

control. 

       The data in table13 and Fig 14 indicated that the sex ratio 

was shifted in favour of male as observed in four plant extracts  

where it was 3.8:1,2:1,1.3:1and 1.2:1 (male : female) in  10% 

concentration .  

       The shortage in adult longevity Fig(10) in 10%concentration 

from 8.11,7.8 to 8.3,6 days(male : female)  than in the control  it 

was  (11.5,11) days(male : female). 

The decrement in the longevity of the resulted moths in 

all plant extracts was noticed by many authors as Abo El-Ghar 

et al., (1994), Ismail (2001) the effect of neem formulations on 

Pectinophora gossypiella and found that the longevity decreased 

by increasing concentration .and Sileem(2004)  who  found  that 

the extracts of Malia azedrach fruits or Schintis terebinthifdies 

leaves on Agrotis ipsilon  decreased its longevity by increasing 

concentration  

The reduction in F1 progeny in Fig (11) ranged from 71.08 

%, to 37.35 at 10% concentration from Terminalia and 

Erytherina water extracts,    respectively, compared to that of 

the control (table 13) .many authors obtained similar results for 

the reduction in  F1 progeny El-lakwah et al.,(1996) on 

Rhizopertha dominica who found that the reduction in F1 

progeny increased by increasing concentration of plant extract 

used. Roshdy(2005) on Agrotis ipsilon who reported that the  
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reduction in  F1 progeny increased by increasing concentration in 

all plant extracts tested. 

      The growth inhibition  and relative growth index showed in 

table (14).The  RGI was decreased than control as observed in 

four plant extracts  Terminalia, Taxodium, Mulaloica and 

Erytherina water extracts .These results agree with the result of 

Ce´spedes et al. (2005) on Spodoptera frugiperda and Tenebrio 

molitor who found that growth inhibition decreased by 

increasing concentration. 

The data in table 14 and Fig 13 also showed that larval 

feeding on four plant extracts resulted in clear decrease in the 

average larval weight .The average pupal weight was slightly 

decreased in four plant extracts. These results are in agree with 

many authors as Abo El-Ghar et al., (1994) who found  that in 

Agrotis ipsilon the average weight of larvae and pupae decreased 

significantly on all plant extracts tested. Ismail (2001) who 

studied the effect of neem formulations on pectinophora 

cossypiella and found that the average weight of larvae and 

pupae decreased by increasing plant extract concentration, Alm 

El-Din(2005) who studied the effect of Eucalyptus 

camaldulensis  on4
th

 instar Spodoptera littoralis larvae and  

found that the average weight of larvae and pupae decreased by 

increasing concentration.   

The data summarized in table (14) Fig (9) showed that the 

four plant extract treatments obviously decreased the survival 

percentages than that in the control. The highest decrease in 

survival percentage was in case of feeding Terminalia it was 

(24). 
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      As shown from data during the adult emergence, not all 

viable pupae succeed to continue their development to produce 

viable adults.  

Reduction of adult emergence also stated by Rashad et al., 

(1991) on E. insulana and P. gossyliella and Abo El -Ghar et 

al., (1994)on A. ipsilon , Shaurub et al., (1998)who elucidated 

similar reduction in the adult emergence of S. littoralis treated as 

larvae with S. terebintheolius.The reduction in the adult 

emergence may be attributed to the pupal death and the 

formation of pupa-adult intermediates (PA). The latent effect of 

plant extract in the resulting pupae may lead to pupal death 

either by its poisoning effect or by its disturbing effect on the 

hormonal balance which prevented the pupae from achieving 

their development. Ibrahim et al., (1984 a,b) stated that, the 

decline in pupation rate and increase in pupal death by exposing 

the 3
rd

 instar larvae of face fly, Musca autumnalis to different 

concentrations of Azadrachtin may indicate some inhibitory 

effects during development from larvae to pupae. The formation 

of (PA) is related to the eclosion hormone which may be affected 

by the active ingredient of plant extracts. According to Ismail 

(2001) the effect of neem formulations on pectinophora 

gossypiella elucidated similar reduction in the adult emergence. 

2.3- Biological effects of chloroform extracts. 

Biological effects of chloroform extract of the four plants 

on the 4 
th

 instar larvae of S. littoralis were summerized in table 

(15,16) and Fig 9.The crude of chloroform plant extracts was 

resolved on water with plant extracts except Erytherina which 

was resolved in chloroform .  
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     Results revealed that the highest mortality of larvae (36.7%) 

resulted from the larvae fed in leaves treated with 10% 

concentrations of Taxodium extract and the lowest record was 

(11.1%) dead larvae in case of 0.625 concentrations of 

Melaloica and Erytherina extracts. The dead pupae %are 

defined as the pupae which did not emerge as adult. Also, the 

highest mortality of dead pupae (33.3%) resulted from the larvae 

fed in leaves treated with 10% concentrations of Melaloica   

extract and the lowest record was (14.4%) dead pupae in case of 

treatment with 0.625 concentrations of Termenalia  extracts . 

       Data given in Table (15,16) indicate that the percentage of                                             

total mortality until adult stage was increased with the increase 

of concentration comparing with the untreated control. It was 

increased at 10% concentration to 73.3, 63.3, 55.00 and 51.00 % 

in Taxodium, Melaloica Terminalia and Erytherina 

respectively. But the lowest mortality percentages 

44.427.7,26.6and 25% resulted with the application at 0.625% 

concentration of Terminalia, Melaloica , Erytherina, and 

Taxodium extracts respectively. El-shall et al.,(2005) on 

Spodoptera littoralis  who found that the extracts of Eucalyptus 

camaldulensis  on Spodoptera littoralis increased the mortalities 

%of larvae and pupae  as compared to the control. 

The average developmental period of surviving 4
th

 instar 

larvae to pupae greatly prolonged and the larval period ranged 

from 15.08- 19.70 days at concentration of 10% in case of 

treatment with Erytherina and Taxodium extracts to 13.12,13.8 

days in case of treatment with Taxodium and Ertherinia extracts 

at concentration of 0.625  . 
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Results in Table (15, 16)  and  Fig10 also showed that all 

plant extracts at any concentrations had the effect of elongation 

of larval period comparing with control 13.3days. Pupal 

durations were extremely affected in both males and females at 

all tested concentrations of all plant extracts in comparison with 

control. Similar results were obtained by Wigglesworth (1972), 

mentioned that the progressive development of immature (larval 

and pupal characters) and mature stages is controlled by the 

hormonal balance between both Ecdyson and juvenile hormones, 

causing morphogenetic defects in the developmental sequence 

        The results in the same tables indicated that all the 

treatments with plant extracts produced percentages of pupation 

lower than control. The data given revealed that the increase in 

adult emergence related to the decrease of concentrations of the 

four tested plant. Reduction of adult emergency also stated by 

Rashad et al., (1991) on E. insulana and P. gossyliella and Abo 

El -Ghar et al., (1994)on 4
th

 instar A. ipsilon larvae. Also 

Shaurub et al., (1998) elucidated similar reduction in the adult 

emergence of S. littoralis larvae treated with S. terebinthefolius. 

The reduction in the adult emergence may be attributed to the 

pupal death and the formation of (pupa-adult) intermediates 

(PA). The latent effect of plant extract in the resulting pupae may 

lead to pupal death either by its poisoning effect or by its 

disturbing effect on the hormonal balance which prevented the 

pupae from achieving their development. The growth index was 

gradually reduced by increasing concentration in all treatment 

with four plant extracts. Similar results were obtained by   

Hazaa et al (2005) who found that  treatment of4 
th

 larval instar 
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Table 17 
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of Spodoptera littoralis with Eucalyptus camaldulensis extract 

obviously decreased its growth index than control. 

The data in table 17 and Fig 14 indicated that the sex ratio 

was shifted in favour of male as observed in four plant extracts  

at all concentration where it was 1.5:1 (male : female) at  highest 

concentration and 1.03:1 at lowest concentration  . Mostly the 

sex ratio was around 1: 1 (male: female) as was obtained in 

control treatment.  

The shortage in adult longevity Fig10  was observed at 

highest concentration 10% where it was (7.50, 7.20)days for 

male and female respectively. 

The reduction in F1 progeny Fig(11) was increased by 

increasing concentration at all plant extracts compared with 

control. many authors obtained similar results for the reduction 

in  F1 progeny El-lakwah et al.,(1996) on Rhizopertha dominica 

who found that the reduction in F1 progeny increased by 

increasing concentration of plant extract used .Roshdy (2005) on 

Agrotis ipsilon who reported that the reduction in  F1 progeny 

increased by increasing concentration in all plant extracts tested. 

Table18showed that both growth inhibition and relative 

growth index were decreased by increasing concentration as 

observed in four plant extracts  Melaloica , Taxodium , 

Erytherina and Termenalia water and chloroform extracts 

.These results agree with the result of Ce´spedes et al., (2005) on 

Spodoptera frugiperda and Tenebrio molitor who found that 

growth inhibition decreased by increasing concentration. 
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The data in table18 and Fig 13 also showed that larval 

feeding on four plant extracts resulted in gradual decrease in the 

average weight of larval .This decrease in larval weight was 

obvious in the highest concentration. Alm El-Din(2005) who 

studied the effect of Eucalyptus camaldulensis  on4
th

 instar 

Spodoptera littoralis larvae and  found that the average weight 

of larvae and pupae decreased by increasing concentration.  The 

data in table 18 and Fig 9 also, showed that four plant extract 

treatments  decreased the survival percentages than that in the 

control. For example , the survival percentages was greatly 

decreased in case of  feeding leaves treated with chloroform 

extracts dissolved in water from Taxodium (36.60), Melaloica 

(36.66), Termenalia (50.00) and chloroform extracts of 

Erytherinia (48.44) at concentration of (10%) as compared to 

that recorded in both water and chloroform solvent  (90.00 

,85.55) . 

2.4-Biological effects of ethanol extracts: 

Data in Tables (19,20) and Fig 9showed the biological 

effects of ethanol extracts on 4
th

 larval instar of Spodoptera 

littoralis. Results in these tables discussed what happen when 

resolved the crude of ethanol plant extracts on water. Ethanol as 

a extract was more active than petroleum ether and chloroform in 

extracting the toxic components from the plant and this appear in 

the mortality percentages. Regarding the effects of ethanol 

extracts, mortality among the fed larvae was varied from plant 

extract to another and from concentration to another. Results 

showed that all the concentrations of the four   studied plant’s 

extracts have toxic effect on larvae of Spodoptera littoralis 
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compared with the untreated control. The highest mortality 

(85.8%) and (73.3%) were obtained with 10% Taxodium and 

melaloica , extract. All concentrations of Taxodium and 

Mulaloica gave more mortality comparable concentrations in 

Terminalia and Erytherinia concentrations. The lowest 

percentage of total mortality was recorded with Terminalia 

extract at 0.625 concentrations which gave 26.2%. Many authors 

obtained similar results for the  mortality and survival of 

lepidopteran insects as a result of treatment of  plant extracts 

Rashad et al., (1991) on Earias insulana and Pectinophora 

gossypiella; Osman (1996) on Agrotis ipsilon and Abd-El-

Zaher (1998) on Spodoptera littoralis and P. gossypiella.Also 

Sileem(2004) who found  that  the treatment with  Melia 

azedrach fruits or Schintis terebinthifdies leaves extract to 

Agrotis ipsilon  reduced the development of larvae and  pupae 

and inhibited adult emergence. El-shall et al., (2005) found that 

treatment of Spodoptera littoralis with the extracts of 

Eucalyptus camaldulensis increased the mortality percentage of 

larvae and pupae   as compared to the control. There is a big 

variations between means of larval developmental period at all 

treatments. All treatments elongated the larval period especially 

at 10% concentration where it reached 19.10days comparing 

with 12.2day in control treatment  Fig 10.  

The data in the same table also showed that pupal 

durations were   extremely affected in both males and females at 

all tested concentrations of all plant extracts in comparison with 

untreated control.  
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Table (20) 
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By comparing pupation percentages Fig (9 ) of all plant 

extracts (Tables 19,2o it may be concluded that Eyrtherinia 

produced the lowest pupation percentage 64.44% but in the case 

of Taxodium it was 88.8% comparing with 94.4% in the case of 

control treatment.  

In regard to the percentage of emergence, the lowest 

percentage of adult emergence resulted from the treatment of 

Taxodium extract at 10% concentration (45.3 %). While the 

highest percentage resulted with the application of 0.625% 

concentration of the Eyrtherina extract it was89.23%, which 

could be due to increase of mortality percent.  

  The data given in Tables  21 and Fig 14showed that the 

sex ratio among the concentrations of all extract seemed about 

1.6:1 (male:female). While there was flactuation in the sex ratio 

among the  concentrations of Melaloica and Erytherina extracts. 

It was favour of male at all concentration of all plants.  Also, 

adult emergence number inversely proportional with 

concentrations applied .The longevity was decreased by 

increasing concentration of all plant extracts.  

  The reduction in F1 progeny was increased by increasing 

concentration in all plant extracts Fig 11. 

The data in table (22) showed that the growth inhibition  

and relative growth inhibition was decreased by increasing 

concentration as observed in four plant extracts  Terminalia, 

Taxodium, Melaloica and Erytherina ethanol extracts . These 

results agree with the result of Cespedes et al., (2005) on 

Spodoptera frugiperda and Tenebrio molitor who found that 

growth inhibition decreased by increasing concentration 
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The data in table 22 and Fig 13 also showed that larval 

feeding on four plant extracts resulted in clear decrease in the 

average weight of larval .This decrease in larval weight was high 

as observed in the highest concentration. Consequently, the 

average pupal weight was decreased in four plant extracts.  

  The data summarized in table (22) show that four plant 

extract treatments obviously decreased the survival percentages 

than that in the control. 

From the above results, it was clear that the polar extract 

(ethanol and water extracts) of the plants were more toxic than 

non - polar petroleum ether extracts this result agreement with 

Abo El -Ghar et al., (1994) who suggested that  the growth 

disruption and fecundity deterrent effects against Agrotis ipsilon  

were found in the polar (acetone, ethanol, and water)extracts 

than rather than the non-polar (petroleum ether ) extracts . 

 3- Effect of plant extracts on reproductive biology of P1 

adults:   

The delayed effect of treating fourth instar larvae of 

Spodoptera littoralis with various concentrations of Taxodium 

distichum on reproduction and mating ability of P1 and F1 adult   

are in Table 23 Fig15,16 ,17and 18 A notable decrease in the 

fecundity of normal female when they were mated with P1 male 

treated previously during the fourth instar larvae with different 

concentration of Taxodium extract was recorded Table (23) Fig 

15. The fecundity decreased from 1342 eggs / female in the 

control to 950, 865, 745.3, 726 and 686 at .625, 1.25, 2.5, 5.00 

and 10% concentrations of T.disticum respectively. These 

decrement were significant at most concentrations.   
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The egg fertility was also decreased gradually and 

significantly by increasing the concentrations of the T.disticum 

.The fertility decreased to about less than half at the treatment of 

10% (43.31%) comparing with that of the control (92.00%) Fig 

16.  

At the concentration of 0.625% T.disticum. , the egg 

hatch inhibition was about 18.69% then the inhibition of egg 

hatch increased by increasing the concentrations until reached 

48.96% at the concentration of 10%.  

          Number of spermatopheres / mated female was not almost 

affected at the two concentrations of .625 and 1.25%comparing 

with that of control. On the other hand, the other concentrations 

differed   significantly from the control. 

The life span was also decreased gradually by increasing 

the concentrations of the T.disticum. The life span decreased to 

about the half at the treatment of 10% (5.6day) comparing with 

that of the control (11.4day) Fig 17. 

The percentages of the mating ability were more or less 

similar the control. These percentages were between 95-100% 

Fig 18.    

During F1 generation the fecundity of the normal female 

adult when was mated with F1 male treated previously with 

T.disticum during P1generation as fourth instar larvae was 

significantly decreased compared with that of the control .This 

fecundity was not significantly differed from its comparable at 

P1  generation  Fig 15. 
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The egg fertility was ranged between 72.49 and 35.39% 

.These percentages were significantly decreased from that of the 

control but did not differ significantly from those in P1 

generation Fig 16 . 

Average number of spermatophores/mated female was 

significantly and drastically decreased at2.5%, 5% and 10% 

treatments in F1 progeny to about less than the half of the 

control. They were 1.2± 0.16, 1.2± 0.16 and 1.2 ± 0.16 at the 

previous respective doses comparing with in the control 2.6 

spermatophore/mated female. The other treatments also 

significantly decreased than control. 

          The life span was also decreased gradually by increasing 

the concentrations of the T.disticum the life span decreased at 

the treatment of 10% to (6.6 days) comparing with that of the 

control (11.6days) Fig 17.  

     The data on the percentage of mated adult showed that the 

mating ability of F1 treated male treated previously as P1 fourth 

instar larvae with T.disticum were not affected at all tested 

concentrations .It was  about 100% Fig 18.  

The deleterious effect of treating fourth instar larvae of 

S.littoralis with T.disticum   on the reproduction of P1 adults was 

shown in Table28 and Fig 19.  When parental males treated 

during fourth instar larvae with the different of tested 

concentrations of   T.disticum and crossed with normal females, 

significant reductions in fecundity and fertility and drastic 

decrease in   survival of larvae and pupae were recorded (Table 

24).  
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Fig 15,16,17 
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Table 23 
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The Production of female adults resulting from P1 males 

treated during the fourth instar larvae and crossed  adult with 

normal females was drastically decline to 38.93, 23.51, 11.59, 

8.96 and 5.49 %  of control treatment at different treatments . 

  The delayed effect of treating fourth instar larvae of S. 

littoralis with various concentrations of T.disticum on 

reproduction and mating ability of P1 and F1 adult female was 

shown in Table 25 and Fig 15,16,17 and 18.  

The fecundity of the females treated previously with 

T.disticum during the fourth instar larvae and mated with 

untreated males was slightly reduced by increasing the 

concentrations but this reduction was not significant between the 

treatments. On the other hand, the fecundities in the treatments 

differed significantly from that of the control. The fecundities 

were 1542 egg/female in the control comparing with 920, 804, 

720,650and 520.3  egg/adult at the respective tested 

concentrations.  

      The percentage of egg viability was gradually decreased in a 

dose dependent manner. Treatments at higher concentrations 

exhibited significantly severe reduction in the egg fertility. The 

percentages of egg fertility were 12.97% and 9.50% at the 

treatments of 5 and 10% T.disticum. While, the lower  

concentrations (.625, 1.25 and 2.5%) had the same effect on egg 

fertility but it still significantly differed from control. The 

percentages of egg fertility were 75.32%, 60.20% and 46.66% in 

the three respective concentrations compared with 90.5 %  in the 

control.The average numbers of spermatophores per mated 

female were affected significantly   at the concentrations of .625,  
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1.25 and, 2.5 in P1 parents comparing with that of the control. 

They were 1.93, 1.9 and 1.7 spermatophors per mated female   in 

the respective concentrations. A pronounced and significant   

reduction in the number of spermatophors per mated female   

was found at 5, 10% (1.5 ,1.2)spermatophors per mated female  

in comparison with 2.5 sprmatophores per mated female in the 

control. 

  The life span was also decreased gradually by increasing 

the concentrations of the T.disticum the life span decreased at 

the treatment of 10%   to   7.0% comparing with that of the 

control 11.0%   . 

       The percentages of the mating ability of the P1 treated 

females when mated with untreated males were slightly affected 

at all the tested concentrations compared with that of the control.  

These percentages were between 93-100%.  

      In F1 females, the fecundity exhibited similar sequences but 

the concentration of 10% had severe   and significant effect on 

the fecundity comparing with the other concentrations from one 

side and the control from the other side. The fecundity was 

447.33 egg/female compared with 1285.75egg/female in the 

control   .  

The reduction in egg hatch was less pronounced among F1 

generation than their treated parental female at concentrations of 

5 and 10%. The percentages of egg hatch in the F1 generation 

reached 35.18 and 30.18% at these concentrations, respectively. 

The average numbers of spermatophores per mated 

female were significantly affected at the different concentrations  
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in F1 comparing with that of the control. They were 1.9, 1.9, 1.6 

and 1.6 spermatophors per mated female in the graduated 

concentrations. A pronounced reduction in the number of 

spermatophors per mated female was found at 5, 10% it was 1.5 

,1.5 spermatophors per mated female in comparison with 2.5 

sprmatophores per mated female in the control. 

The life span was also decreased gradually by increasing 

the concentrations of the T.disticum the life span decreased at 

the treatment of 10% to 8.0% comparing with that of the control 

11.42%  . 

The percentages of mating ability were slightly decreased 

than control at all the concentration.  These percentages were 

between 92, 93 and 100%.  

  The delayed effect of treating fourth instar larvae of P1 

male and female S. littoralis with various concentrations of 

T.disticum   on reproduction and mating ability was shown in 

Table 26and Fig 15,16,17and 18. 

The fecundity of the female treated with T.disticum 

during the fourth instar larvae and mated with treated male also 

treated during fourth instar larvae  was gradually reduced by 

increasing the concentration.  

The fecundity of the female was reduced from 1420.0  

egg/female in the control to 929, 722.0, 653.33, 592 and 483.3 at 

the concentrations of 0.625,1.25, 2.5, 5 and 10% T.disticum .The 

most significantly effective concentration was 10% followed by 

5% T.disticum.The percentages of egg viability were drastically  

and significantly decreased from 92.50%±2.59 in the control to 
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22.98%,7.77% and 4.48% at the concentrations of 2.5, 5 and 

10% T.disticum. While the lower concentrations 0.625 and 1.25 

had less effect on the percentage of egg fertility but still 

significantly differ from the control. The egg hatch was  60.00 

and 37.03% at  the two concentration  respectively .  

The average number of spermatophores per mated female  

transferred by treated male at the all concentrations   had 

significantly pronounced effect on the number of 

spermatophores per mated female . The average number of 

spermatophares per mated female were   2.2, 2.1, 1.3, 1.2 and 1.2  

at the respective concentrations of T.disticum comparing with 

2.6 in the control. The results also showed no clear reduction 

occurred in mating ability of treated females being paired with 

treated male when compared with untreated one. The life span 

was also decreased gradually by increasing the concentrations of 

the T.disticum the life span decreased at the treatment of 10% to 

5.2days  comparing with that of the control 11.40 dayThe 

percentages of mating ability were slightly affected at all the 

concentration compared with that of the control.  These 

percentages were between 92, 93, 95-100%. These results are in 

agree with results of Malarvannan(2009) who found that, 

Cipadessa baccifera.,Melia dubia; Clausena dentate and 

Dodomaea angustifilia  are common medicinal plants.  The 

petroleum ether, chloroform, hexane, acetone and water extracts 

of the leaves were investigated for their ovicidal property against 

Helicoverpa armigera (Hubner). The different extracts of the 

test plants differed significantly in their efficacy .among the four 

plants tested for ovicidal activity Clausena dentata reduced the  



 

Results and Discussion 

 
- ١٤٩-

 

Table 26 
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Fig 18 ,19 
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egg hatchability and proved to be highly ovicidal compared to 

others . 

Commonly, the reduction in fecundity and egg hatchability 

of Spodoptera littoralis due to treatments with  leaf extracts of 

T.disticum at the present study appeared close to the results 

obtained by many authors as  Jaipal et al ., 
 
(1985)   who stated 

that, the greatest effects of Melia azedarach or Azadirachta 

indica on the fecundity and fertility of F1 progeny of Dysdercus 

koenigii was obtained when treated male were mated with treated 

females.  Abo El-Ghar et al.
  

 (1994) stated that, the growth 

disruption and fecundity deterrent effects against Agrotis ipsilon 

were found in the polar( acetone , ethanol, and water) extracts 

rather than the non-polar (petroleum ether)extracts. Also, El- 

lakwah et al. (1996) reported that, there was a moderate 

reduction in F1 progeny of Rhizopertha dominica for extracts of 

Lantana camara and Nerium oleander high reduction for 

treatment with the acetone extract and a complete reduction after 

treatment with petroleum ether extract. Also, similar decrease in 

fecundity and fertility for Lepidopteran insect due to plant 

extracts   were obtained by many authors, Hashem et al .(1994)., 

Shaurub et al.(1998 )., Mulla et al. (1999),Abdel- Zaher (1998), 

Sileem
 
(2004) and El-Shall et al . (2005).   

      The physiological effects of plant extracts on the fecundity 

and the fertility revealed the extended (latent) effect of this plant 

on the reproductive system and accordingly the reproductive 

capacity of the females derived from the plant extracts treated 

larvae.  
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Then according to Anderson and Telfer (1969 and 

1970) and Anderson (1971) the (FCP) may bind selectively with 

blood vitellogenins in the channels between follicle cells. FCP 

may further act by triggering pinocytotic activity along the 

oocyte membrance that lead to the internalization of the 

vitellogenins-FCP complex. Since juvenile hormone stimulates 

vitellogenins in adult females in which juvenile hormone is 

absent then its secretion is either reinitiated in the adult to 

stimulate yolk deposition or according to Novak (1966) the 

secretion of juvenile hormone is never completely absent. Such 

defaulting behavior was altered or disturbed by the extended 

effect of the plant extracts. In lepidoptera, according to Ascher 

et al., (1983) fecundity may be reduced by the up take of active 

principle of Neem plant by larvae. Azedrachtin, according to 

Rembold et al., (1983), may be also inhibiting the follicle 

growth which was explained as a possible consequence of the 

interference of the active principle with vitellogenin synthesis. 

Schmutterer (1990) stated that Azedrachtin may prevent 

juvenile hormone production and therefore also prevented 

vitellogenin synthesis and egg production. In the desert locusts, 

Schistocerca gregaria according to Subrahmanyam and Rao 

(1986) Azedrachtin may delayed the synthesis and release of 

neurosecrtion from the A-type median neurosecretory cells of the 

brain, this delay may lead to the inhibition of the ovarian 

development. In treated females, according to Rembold (1989) 

Azedrachtin showed a drastic reduction in the ovarian 

ecdysteriod by acting on the neuroend ocrine system which 

could also explain a reduction of fecundity.  
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Finally, according to Rembold (1989) administration of 

Azedrachtin were shifted concomitantly the juvenile hormone, 

Ecdyson and vitellogenin, since they were under the same 

neuroendocrine control of the brain. The deficient in fecundity 

and fertility of females derived from plant extract treated larvae 

may also attribute to the mating incompetence of the treated 

male. Where according to Kenneth and Leonard (1977), the 

differentiation of the testis during the last molt require, as in case 

of male Saturniid moths, the presence of certain macromolecular 

factor (MF), probably produced by particular blood cells, which 

necessary for meiosis and spermatogenesis within the germinal 

cysts of the testis. Spermatogenesis isn’t initiated until Ecdyson 

is released by the prothoracic glands, i.e. intact testis requires the 

prior action of Ecdyson before the MF can operate. 

Radioactively labeled Ecdyson, which was selectively bound to 

the testis walls, revealed that Ecdyson making the testis wall 

permeable to the MF, then allowing these factor to penetrate 

inside the testis and exert its effect on the germinal cysts.  

3-1 .Effect of combined treatment on biological potential 

Mortality, developmental period, pupation, adult 

emergence and growth index of the combined treatment of 

1.25%ethanol extract from Taxodium distichum and gamma 

radiation (100Gy) or treatment of spodoptera littoralis  were 

shown in Table 27 and Fig 20 ,21, 22 and23. 

          All treatments of irradiation or extracts of   Taxodium 

distichum ,  used either alone or in combined  treatment of 

100Gy with1.25 % Taxodium extract with ethanol  increased the  

mortality of larvae and pupae  as   compared to the control 
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treatment .  Mortality percentage in ethanol extracts from 

Taxodium distichum when used alone was 50.00%and 100Gy 

alone was 28.00% (Table 27).  The percent mortalities radically 

increased at the combination treatments were it was (80.00%) 

compare to control or any of the individual treatments  Fig 20  . 

Larval durations were more affected and prolonged in the 

combined treatments comparing with the control and the other 

ethanol extracts from Taxodium distichum treatments when 

used alone. The larval duration was 20.47, day at the combined 

treatments of 100Gy with 1.25%ethanol extract from Taxodium 

distichum, comparing with 12.2, 16.45 and 16.07 in control, 

100Gy and Taxodium distichum, respectively Fig 21. 

The male pupal duration was prolonged at the combined 

treatment (15.28 day) comparing with the control   11.18 day. 

While the female pupal duration was prolonged to 15.10 day at 

the treatment of 100Gy in combination with 1.25%ethanol 

extract from Taxodium distichum comparing with the control 

(11.3day ) and Taxodium distichum  alone was 15.5  Fig 21.  

The percentage of pupation in the F1 generation was 

obviously reduced. The reduction was more pronounced among 

the treatment 100Gy with 1.25% ethanol extracts from 

Taxodium distichum (32%) in comparison with the control and 

other comparable treatments. Also, the percentage of adult 

emergence of F1 generation was clearly reduced among the 

treatments of 100Gy with 1.25%ethanol extract from Taxodium 

distichum It was 62.50% in comparison with control 93.50% and 

also with the other treatments Fig 20 . 
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Many authors obtained similar results for the mortality and 

survival of Lepidopteran insects due to plant extracts and / or 

irradiation. Alm El -Din (2005) and El-Shall et al., (2005) in 

their study on S.littoralis, found that ethanol, petroleum either 

and chloroform extracts of Eucalyptus camaldulensis induced 

serious chronic effect on larvae, pupae and adult emergence 

when used alone or in combination with gamma radiation. As 

well, El-Naggar et al. (1992) reported that the effect of gamma 

irradiation and extracts from Tafla Nereum oleander and nabk 

Flacourtia indica on Spodoptera littoralis either they were used  

alone or in combination reduced the development of larvae or 

pupae and  inhibited adult emergence. In addation, Sileem(2004) 

declared that, the effect of gamma irradiation and extracts from 

Malissa azedrach  fruits or Schintis terebinthifdies leaves on 

Agrotis ipsilon either they were used  alone or in combination 

reduced the development of larvae or pupae and  inhibited adult 

emergence. Sharma and Seth (2005) in his study of Malia 

azedrach and combined with gamma radiation on S.litura ,found 

that the growth and  the development of larvae were reduced. 

The Growth index of F1 generation was obviously 

reduced. The reduction was more pronounced among the 

treatment with 100Gy and 1.25%ethanol extract from Taxodium 

distichum it was (1.75) in comparison with the control and other 

comparable treatments (3.9,3.07and 2.40 )   Fig 22 .  
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Table 27 
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Fig 20,21, 
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Accordingly, the sex ratio of F1 generation was more 

declined at the favour of male at the treatments of 100Gy with 

1.25%ethanol extract from Taxodium distichum, it was 1.2when 

compared with other treatments where it was around 1:1in the 

control   and 2.1:1 to 1.6:1 in other treatments when used alone  

Table (28) . 

          Adult longevity of the males was longer than females at all 

treatments. Males and females longevities of F1 generation at the 

combined treatments of 100Gy with 1.25%ethanol extract from 

Taxodium distichum was decreased it was (7.5 and 6.30 day) in 

comparison with the control (11.5 and 11.00) and other 

treatments Fig 21.  

Reduction in F1 progeny was more pronounced at 

different treatments. The reduction at the combined treatment of 

100Gy with 1.25%ethanol extract from Taxodium distichum 

was increased it was (76.7%) in comparison with control (0) and 

other treatment of 100Gy and Taxodium distichum (28and 

39.70) when used alone Fig (23) .  The results here agree with 

El-Sinary (2006) who stated the reduction in F1 progeny in 

Tuber moth Phthorimaea opercutella of F1 progeny resulting 

from irradiated male parents and treated with pumpkin 

Cucurbita pepo plant extract. Reduction in F1 progeny was 

increased by increasing the treatment concentrates it was 

obviously decreased than control in most treatments. This 

reduction was clearly observed in combined treatments 

compared to gamma irradiation or plant extract treatments each 

of them alone.    
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Table 28 
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Fig 22,23 
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  Data in the Table (29) showed that mean of larval weight and 

pupal  weight were clearly decreased in combined treatment. The 

reduction at the combined treatment of 100Gy with 

1.25%ethanol extracts from Taxodium distichum was decreased 

it was (0.18 and 0.093g)at  larval weight and pupal weight, 

respectively in comparison with control treatment . The results 

here agree with Hazzaa et al., (2005) who stated that the mean 

of larval weight and pupal weight of S. littura at F1 progeny 

resulting from irradiated male parents and treated with red gum 

plant extract, Eucalyptus camaldulensis .were almost clearly 

reduced as compared to control. The obvious reduction in the 

mean weight of larvae may be attributed here to the disturbance 

in digestion process and utilization of the digested food. Also, in 

the same table .The growth inhibition and relative growth index 

were affected by either gamma irradiation alone or combined 

with plant extracts. The growth inhibition and relative growth 

inhibition were decreased by either gamma irradiation or 

combined treatment and the most delayed effect in the growth 

inhibition and relative growth inhibition were observed at 

treatment of 100Gy +1.25%ethanol Taxodium distichum 

extract. The percentage of F1 larvae that survived to the adult 

stage was severely decreased among the combined treatment of 

100Gy   with12.5% ethanol extracts of Taxodium distichum in 

comparison with their control treatments or with of with12.% 

ethanol extracts of Taxodium distichum when used alone. 
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Table 29 
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The reduction was high among treatment of 100Gy in 

combination with 1.25%ethanol extract of Taxodium distichum 

where it was   20% in comparison  to that in control or each of 

two other treatment of 100Gy and 1.25%ethanol extract 

Taxodium distichum extract alone where it was 86,72% and 

55% respectively.  

Mortality, developmental period, pupation adult 

emergence and growth index of spodoptera littoralis  as a result 

of treatment with(2.5%) aqueous extracts of Taxodium 

distichum ,gamma radiation (100Gy) or their combination were 

shown in table 30 and Fig 24,25,26and27. 

   All treatments of irradiation or extracts of Taxodium 

distichum ,  used either separately or in combined  treatment of 

100Gy with  (2.5%) increased the  mortality of larvae and pupae  

as compared to the control Treatment (14 %).The percent 

mortalities radically increased at the combination treatments 

were it was (78%) compare to control or any of the individual 

treatments Fig(24 ) . Larval durations were more affected and 

prolonged in the combined treatments comparing with the 

control and the other aqueous extracts from Taxodium distichum 

treatments when used alone. The larval duration was 25.12 day 

at the combined treatments of 100Gy with 2.5% aqueous extracts 

from Taxodium distichum, comparing with 12.2,16.45and 18.10 

day  in control, 100Gy and Taxodium distichum, respectively. 

 The male pupal duration was prolonged at the combined 

treatment (18.00 day) comparing with the control  11.18 day. 

Also, the female pupal duration was prolonged to 17.80 day at 

the same treatment comparing with that in the control ( 11.3day  
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Table (30) 
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Fig,24, 25 
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Fig (25) .The percentage of pupation at F1 generation was 

obviously reduced. The reduction was more pronounced among 

the treatment 100Gy with 2.5% aqueous extracts from Taxodium 

distichum (37%) in comparison with the control and other 

comparable treatments Fig(24). Also, the percentage of adult 

emergence of F1 generation was clearly reduced among the 

combined treatments of 2.5% aqueous extracts from Taxodium 

distichum  and 100Gy gamma radiation .It was 59.46 % in 

comparison with control 93.51% and also with the other 

treatments.  

The Growth index of F1 generation was obviously 

reduced . The reduction was more pronounced among the 

combined treatment of 100Gy with 2.5% aqueous extracts from 

Taxodium distichum (1.30) in comparison with the control and 

other comparable treatments (3.9, 3.07and 2.3), respectively 

Fig(26).   

Accordingly, the sex ratio of F1 generation was more 

declined at the favour of male at different treatments of plant 

extract or gamma radiation alone or in combination treatment it 

was around 1.2when compared with control where it was 1:1 

Table 31 . In the same Table, adult longevity of the males was 

longer than females at all treatments. Adult longevity decreased 

by any of the treatment used. Males and females longevities of 

F1 generation at the combined treatments of 100Gy with 2.5% 

aqueous extracts from Taxodium distichum were decreased, it 

was   (7.5 and 6.30 day) in comparison with the control (11.5 and 

11.00) Fig (25).  
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Reduction in F1 progeny was increased by increasing the 

treatment .The reduction at the combined treatment of 100Gy 

with 2.5% aqueous extracts from Taxodium distichum was 

increased, it was (74.40) in comparison with control (0) and 

other treatment  of 100Gy and Taxodium distichum (16.28and 

30.23) when used alone Table 31 Fig (27).   

Mean of larval weight and pupal weight in Table 32  were 

Cleary decreased at the different treatments .The reduction at the 

combined treatment of 100Gy with 2.5% aqueous extracts from 

Taxodium distichum was decreased, it was (0.170and 0.102g)at 

larval weight and pupal weight, respectively in comparison with 

control and other  treatment of 100Gy and Taxodium distichum  

when used alone.  

In same table (32).  The growth inhibition and relative 

growth index were affected by either gamma irradiation alone or 

combined with plant extracts. The growth inhibition and relative 

growth inhibition were decreased by either gamma irradiation or 

combined treatment and the most delayed effect   in the growth 

inhibition and relative growth index were   occurred in treatment 

of 100 Gy+2.5% aqueous extracts of Taxodium distichum. Also, 

pupation percentage clearly decrease by combined treatment of 

100Gy gamma radiation and 2.5 % plant extract of Taxodium 

distichum   Fig (24). 

The percentage of F1 larvae that survived to the adult stage 

was severely decreased among the combined treatment of 100Gy   

with 2.5% aqueous extracts of Taxodium distichum in 

comparison with their control or any of the two other treatments 

when used alone.  



 

Results and Discussion 

 
- ١٦٨-

 

Table 31 
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The reduction was high among treatment of 100Gy in 

combination with 2.5% aqueous extracts 0f Taxodium distichum 

where it was   22 % in comparison to any other treatments  of 

100Gy or 2.5% plant extract when it used alone or  to control 

treatment  it was 72,60 and 80% respectively Table 32 Fig (24). 

   The percentage of total mortality from hatched larvae to 

adult stage was increased as result of combination of irradiation 

and plant extract. The developmental period from egg hatch to 

adult emergence was clearly  or obviously prolonged at the two 

types of combinations. The combination of irradiation and plant 

extracts lead to reduce to pupation percent addition to percentage 

of adult emergence. These results agree with those obtained by 

El-Naggar et al., (1992). They stated that joint treatment with 

irradiation plus plant extracts was more toxicant than the plant 

toxicity or irradiation separate These deleterious effects of 

combined treatments of gamma irradiation  and plant extracts 

were alsochlorpyrifo, cyanophos ,deltamethrin and cyfluthrin 

increased the susceptibility of Spodoptera littoralis  (Boisd) F1 

larvae to all the tested insecticides  ,Seth and Sehagel (1993) 

who stated that the growth index in S. littura of F1 progeny 

resulting from irradiated male parents decreased by increasing 

gamma irradiation dose. The results here also, agree with Hazaa 

et al., (2005) who stated that the growth index in S. littura of F1 

progeny resulting from irradiated male parents and treated with 

red gum plant extract, Eucalyptus camaldulensis was  obviously 

decreased than control in most treatments observed by other 

authors as Moustafa and Abdel-Salam (1991) reported that the 

integration of gamma rays with.  
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Table 32 
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Fig 26,27 
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This reduction was clearly observed in combined 

treatments compared to gamma irradiation or plant extract 

treatments each of them alone Mikhaiel (2011) who stated that 

the adverse effect on growth and reproduction of the progeny of 

Sitotroga cerealella moth, descending from irradiated male 

pupae with 175Gy and treated with four plants extracts was 

increased by increasing the concentration. 

3.2. Combined Effect of treatment on reproduction:  

The latent effect of gamma radiation, T.disticum 

(1.25%ethanol or 2.5%water extract) or their combination on the 

biological aspects of F1 male generation of Spodoptera littoralis 

was explained in table 33and Fig 28,29and 30. 

The fourth instar larvae of F1 progeny descending from 

irradiated full grown P1 male pupae with 100Gy was treated with 

1.25%ethanol or 2.5%water extract as concentration of 

T.disticum extracts .The produced F1 male adult was mated with 

normal female. 

The data in Fig28 showed that the fecundity at the 

treatment of 100Gy with a concentration of 2.5% water extracts 

from T.disticum was 741.3 egg/ female. It did not  significantly 

differed  from ant other treatments except control .The combined 

treatment of 100Gy with 1.25%ethanol extracts from   

T.disticum   showed significantly affected   on the fecundity of 

the females (865egg/female)compared with control but no 

synergistic affected   compared with all treatment alone. Most of 

the treatments had significantly differ from control but it did 

significantly differed from each other. This phenomenon means 

that the combined effect of radiation dose and extract of 



 

Results and Discussion 

 
- ١٧٣-

T.disticum at the concentration of (1.25%ethanol or 2.5%water 

extract) had no effect on the fecundity. The combined effect of 

both radiation and the concentration of  1.25%ethanol or 

2.5%water extract from T.disticum   had more effect on the 

fertility of the egg than when each one used alone. The egg hatch 

drastically and significantly decreased from 90.50% in the 

control to 8.05% and 3.2% in the treatments of 100Gy in 

combined with the concentration of 1.25%ethanol or 2.5%water 

extract from T.disticum   , respectively.  The greatest reduction 

in egg hatch occurred at the treatment of 100Gy of radiation in 

combined with a concentration of 1.25%ethanol extract of 

T.disticum    Fig (29). 

The average number of spermatophores / mated female 

was affected at the combined treatment of 100Gy with 

1.25%ethanol or 2.5%water extract of T.disticum , where it was 

1.2 and 0.8spermatophores per mated female in comparison with 

the treatment of 100Gy and the treatment of 2.5 % water and 

ethanol extracts when both used alone or the control (1.8, 2.1, 

1.9and 2.3 spermatophore/mated female in the respective 

treatments). 

The life span was decreased clearly by different 

treatments. At the treatment of 100Gy with 1.25%ethanol or 

2.5%water extract of T.disticum  the life span decreased to 

become  (7 .22 and 6.00 day) comparing with that of the control 

(11.00day). The mating ability of F1 female was diminished at 

the combined treatment of 100Gy with 1.25%ethanol from 

T.disticum (70%) in comparison with the other treatments and 

the control Fig 30. 
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Table 33 
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Fig 28,29 
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The delayed effect of gamma irradiation or (1.25%ethanol 

or 2.5%water extract)  of T.disticum and their combination on 

the biological aspects of the F1 female   adults was shown in 

table 34 and Fig 28,29and 30. 

The fecundity of normal male mated with F1 female 

descending from irradiated P1 male full grown pupae with 100Gy 

exhibited no effect when used alone (853.90egg/female) as when 

used in combination with (1.25%ethanol or 2.5%water 

extract)from T.disticum (804.5,644.90) when used water or 

ethanol solvent treatment alone 543.3 and 670.0 egg/female. The 

previous two treatments had reduced the fecundity significantly 

comparing with that of the control (1045.23egg/female). This 

means that the treatments of 100Gy when used alone had the 

same effect, as the treatment of (1.25%ethanol or 2.5%water 

extract)  of T.disticum when used alone even their combination 

did not give any synergistic effect to fecundity reduction. The 

percentage of egg hatch was decreased from 92.67% in the 

control to 60.2, 39.97and 36.67% in the treatment of 

(1.25%ethanol or 2.5%water extract)   of T.disticum when used 

alone and also, treatment of 100Gy when used alone, 

respectively. Although the combination of the radiation at the 

tested dose with 2.5% water or ethanol extracts of  T.disticum it 

sharply decreased the percentage of egg hatch to 3.56and 

3.76%.The average number of spermatophores / mated female 

was affected at the 100Gy and the concentration of 

(1.25%ethanol or 2.5%water extract)  of T.disticum when all 

used alone,  
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Table 34 
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Fig,30,31 
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They decreased  from 2.2 spermataphore/ mated female in 

the control to 1.6, 16,1.9,1.7 and 1.7spermatophore / mated 

female  in the treatments of  water and ethanol extracts solvent 

and in 2.5% water or ethanol extracts of  T.disticum, 100 Gy 

when all used alone, respectively . On the other hand these 

numbers diminished sharply to 1.2 and 1.1 spermatophore/ mated 

female in the treatments of 100Gy when used in combination 

with the 2.5 % water or ethanol extracts of  T.disticum   .The life 

span was decreased significantly by different treatment from 

control .The least life span occurred at the two treatments of 

100Gy plus 2.5 % water or ethanol extract .The ability of the 

mating of F1females being paired with normal males was no 

affected at the treatments of 2.5%water extract it was 100% 

,while it was obviously decreased at combined treatment of 

100Gy plus 2.5%water extract  . 

The data in table 35 and Fig 31 showed the inherited 

deleterious effects at F1 generation descending from parental 

males irradiated as full grown pupae with 100 Gy and treated 

during F1  fourth instar larvae with each of tested types of  

T.disticum (1.25%ethanol or 2.5%water extract)and crossed with 

normal females on production .The fecundity, fertility and 

survived larvae to adult were significantly reduced when 

compared with control treatment .The production of F 1female 

was sharply decreased at the two cases of the combined 

treatments where it was 0.78 and 0.21 % respectively.These 

results are  agree with  Hazaa(2002 ) who reported that, The 

production of F1  female adults of Spodoptera littoralis (Boisd.)  
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Table 35 
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decreased significantly due to the combined treatment of heat 

stress and gamma radiation (Ibrahim 2004) who found that the 

production of F1 female adults resulting from  irradiated P1 males 

as full-grown pupae and treated during  the F 1  fourth instar 

larvae with different concentrations of B.T. was sharply 

decreased  compared with control. 

The present results recorded that, more reduction in 

fecundity and hatchability of F1 adults due to most of 

combination treatments of T.disticum. extracts and gamma 

irradiation as compared to irradiation treatments or plant extract 

alone or control. These results are compatible with the results of 

El- Naggar and Abdel-Fattah(1999) who reported that, the 

fecundity and fertility of Spodoptera littoralis (Boisd.) decreased 

significantly due to the combined treatment of Eucalyptus 

globulus oil and gamma radiation On the other hand, Sileem 

(2004) stated that, combination treatments of Melia azedrach or 

Schintis terebinthifolius extracts and gamma radiation did not 

affect significantly the number of eggs laid by Agrotis ipsilon 

but a significant eduction in  egg hatch was recorded . Finally, 

Fadel et al., (2003) demonstrated that the combined treatment of 

plant extracts (Nicandra physaloide (L) and Dodonaea viscose 

L.) and gamma radiation against Ceratitus capitata reduced 

significantly egg hatch. The same author, also, stated that mating 

ability and percentage of inseminated female were not clearly 

affected by combined treatments.  
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4. Chemical investigation: 

4.1. Preliminary phytochemical screening :- 

   The plants which were tested for the insecticidal activities of 

their extracts on 4 
th

 instar larvae of cotton leaf worm S. littoralis 

were screened phytochemically .   

            Air dried powders of the different plant samples were 

phytochemically screened for their constituents of carbohydrate 

and/or glycosides flavonoids ,saponins,tannins ,sterols and/or 

triterpenes and alkaloids or nitrogenous bases and the results 

were recorded in table 36. 

         The phytochemical investigation of Taxodium distichum , 

Terminalia arjuna , Melaleuca  cajuput illustrated that they 

were rich in carbohydrate and Taxodium distichum was rich in 

flavonoids, flavonoid glycosides ,flavonols, Chalcones, tannins 

,sterols and/or triterpenes and alkaloids or nitrogenous. 

Terminalia arjuna , Melaleuca  cajuput were rich in flavonoids, 

,flavonols, tannins ,sterols and/or triterpenes and alkaloids or 

nitrogenous. On the other hand, Terminalia arjuna was rich in 

saponins. 
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Table36 
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Table37                                                                                         
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Table 38 
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4.2. Effect of gamma radiation and / or Taxodium distichum 

(2.5%ethanol or water extract) on free testosterone level and 

Cytochrome P450 reductase in P1 and F1 generation.  

4.2.1.Effect of  irradiation  .                                                          

The result in Table 37 and Fig 32and 33 indicated that 

free testosterone level in P1and F1generation was decreased 

significantly at 100Gy treatment; this reduction also was 

indicated in F1 generation, where it was reduced significantly 

from P1 and control treatment level . In the same Table   the 

result indicated that cytochrome P450 reductase level in P1and 

F1generation was decreased significantly as compeared with 

control at 100Gy treatment.                                                                                      

4.2-2. Effect of  Taxodium distichum. 

The free testosterone  level  P1 and F1 adults previously 

treated as   F1 fourth instar larvae with the Taxodium distichum     

(1.25%ethanol or 2.5%water extract) was illustrated in Table 

38and Fig 32 &33. It was   found that they were significantly 

decreased from control and from each other. On the other hand 

the cytochrome P450  enzyme level  in P1 and F1 adults  showed 

increased activity in all treatment.                                                                

4.2.3. Effect of combined treatment of gamma radiation and            

Taxodium distichum .                                                           

Table 39and Fig 32 shows that the free testosterone level 

was significantly decreased by combined treatment at 100Gy and  

Taxodium distichum  (1.25%ethanol or 2.5%water extract) . The 

reduction in the hormone level was presented in both 

combination treatment . These results are inconsistent with  
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Table 39 
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Fig 32,33 
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Shoman et al., (2000) who found that the testosterone level in 

the male of med fly,Ceratits capitata Wied , was reduced by the 

sterilizing dose of the fly (90Gy) and the reduction was 

associated with the male sterility . In other words,the reduction 

in testosterone level could be used as a biomarker for monitoring 

sterilization of the irradiated male before its release in the field. 

Also,Hazaa(2007) who found that the testosterone level in the 

male of Spodoptera littoralis  was significantly reduced among 

P1 and F1 generation as the result of gamma radiation treatment 

,Spintor  treatment and treatment of both , and this reduction 

confirm the biological result of male sterility .  

Table 39and fig 33 shows that the cytochrome P450  

enzyme level  was significantly increased  by combined  

treatment of 100Gy and  Taxodium distichum (1.25%ethanol or 

2.5%water extract) . These   results indicated that this enzyme 

may play role in detoxifying tested compounds as a self defense 

to protect the insect as stated by Bull ( 1981). On the other hand, 

increasing in cytochrome P450 enzyme activity may be due to that 

these tested compounds act as juvenile hormone analogues, 

which were cytochrome P450 inducers in insect (Feyereisen 

2005) and ecdysteroids (Grieneisen, 1994).The Cytochrome P450 

Activity monooxygenase system of enzymes is generally 

considered an energetically expensive system and its inducibility 

upon exposure to certain xenobiotics has been interpreted as an 

energy conservation mechanism (Fogleman 2000).    
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4.3. Effect of gamma radiation and / or Taxodium distichum  

(12.5% ethanol or2.5% water extract) on Total 

Antioxidative Capacity (TAC)  and Total oxidative 

Capacity(TOC) in P1 and F1 generation. 

Data in Table 40 and Fig 34 & 35 showed the effect of 

irradiating full grown  male pupae with 100Gy on TAC activity 

in adult male of P1 and F1 generations. The treatment of gamma 

radiation decreased significantly the total antioxidation capacity 

(TAC) in P1 and F1generations,showing 537.9,478.5 µg/µl 

compared with the check 704.4 µg/µl. One important function of 

antioxidants is to suppress free radicals such as .OH, O2  and 

ROO- mediated oxidation by inhibiting the formation of free 

radicals and/or by scavenging radicals  (Niki 2002). 

The  data in Table 40 also showed the effect of irradiating 

full grown  male pupae with 100Gy on TOC activity in  adult 

male of P1 and F1 generations .The treatment of gamma radiation 

increased significantly the total oxidative capacity (TOC) in P1 

and F1generations,showing 319.5 and 386.9  µg/µl compared 

with the check 247.2 µg/µl .These result may be attributed to the 

excess of free radical production as a result of gamma radiation 

which lead to deficiency in the auto-immune system, 

chromosomal aberration, progress of mutation, change in the 

antioxidant enzymes activities. Ionizing radiation cause cell 

damage due to indirect  
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Table 40 
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action occurs when radiation interacts with the water molecules 

which are roughly 80% of a cell composition (Watanabe 2001). 

The energy absorbed by the water molecule can result in the 

formation of free radicals. Therefore, free radicals do not only 

damage the existing cells, but also attack the DNA, which leads 

to faulty translation of genetic material . Antioxidants stop these 

free radicals in their tracks and enable the cells to rejuvenate or 

stabilize for the life process Helibashy and Sharouds (2008) .    

Similar results were obtained by Abdel –Kawy(2011) on 

Rhyzopertha dominica who found that a significant 

increasement in the total oxidative capacity  (TOC) level in the 

irradiated insect groups dependent on radiation does (50 and 250 

Gy) compared to the normal control .on the other hand, a 

significant decline in the concentration of (TAC) as a result of 

exposure to gamma-ray dependent on the dose of radiation.       

Data in Table 41and Fig 34 & 35 showed the action of 

Taxodium distichum     (12.5% ethanol or2.5% water extract) on 

TAC level  in P1 and F1  adults male  previously treated as  

fourth instar larvae. The total antioxidation capacity (TAC) in P 

and F1generations was increased significantly it was 779.3,760, 

700.1 and 701.4 µg/µl., respectively compared to control 704.4 

µg/µl . These results indicated that this enzyme may play role in 

antioxidation.  

  Data in Table 41 also showed the action of Taxodium 

distichum     (1.25%ethanol or 2.5%water extract) on (TOC) in 

P1 and F1 generation   adults male previously treated as fourth 

instar larvae. The total oxidation capacity (TOC) in P1 and 

F1generation was decreased significantly . 
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Table41 
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Fig 34,35 
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It was 239.9, 241.2,244.2and 246.8µg/µl. , respectively 

compared to control 247.2µg/µl .  

Table 42and Fig 34 shows that the TAC   capacity   was 

obviously decreased by combined treatment of 100Gy and 

Taxodium distichum     (1.25%ethanol or 2.5%water extract) 

,compared to either of the two extract of Taxodium distichum 

and significantly increased from radiation treatment alone. This 

increase in TAC percentage in combined treatment comparable 

to radiation may be due to the presence of flavonoid and 

phenolic compound in plant level which exhibit high antioxidant 

scavenging activity to free radical and reduce the effect of 

radiation    (Cao et al.,1997). 

 Table 42Fig 35 also showed that the TOC capacity  was 

significantly decreased by combined treatment of 100Gy and 

Taxodium distichum (2.5%ethanol or water extract) compared 

to either treatment .The results are agree with ( Nabity et al., 

2006) who found that, enzyme  analyses showed increase in  

peroxidase activity with insect injury, suggesting the need for 

future characterization of oxidative enzymes, which have been 

associated with traits of resistance.  
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5- SUMMARY AND CONCLUSION 

     

The experiments preformed in the laboratory of the Nuclear  

Research Center,Atomic Energy Authority and 

Faculty of Agriculture  ,Moshtohor,Banha University. 

The present study was carried out to determine the effects 

of gamma radiation, Terminalia arjuna , Erythrina caffra, 

Taxodium distichum  and Melaleuca cajuputi or their 

combination  of Taxodium distichum  and gamma radiation on 

certain biological and biochemical aspects of the cotton leaf 

worm,  Spodoptera littoralis (Boisd.), throughout two successive 

generations.  

The effects of three substerilizing doses of gamma 

radiation (100,150 and 300Gy) as well as five different 

concentrations of plant extracts (.625, 12.5, 2.5, 5and 10%) and 

the combined treatment of Taxodium with 100Gy was studied. 

Special attention was given to reproduction of the parental male 

adults and their F1 generation. 

The obtained results could be summarized as  follows: 

1-Effect of gamma radiation on P1 and F1 generations :  

1- The number of deposited eggs per mated female was not 

significantly affected among P1 and   F1  generations at the low 

dose of  radiation while it was significantly affected at the higher 

dose among P1 and  F1 generations. 

2- The egg hatch percentage among P1and F1 generations was 

significantly reduced by increasing the radiation dose applied to 
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P1 male.    The reduction of the percentage was higher among F1  

generation. 

3- The average number of spermatophores per mated P1 females 

was not evidently different from the control. While this number 

reduced significantly in F1 adult comparing with the control.  

4- The three tested doses of gamma radiation (100, 150and 

300Gy) did not clearly affect the percentage of mated females 

among P1 and F1 generations. 

5- The percentage of F1 larvae survived to adult stage decreased 

as the radiation dose applied to P1 males was increased. 

6- Irradiation of full grown male pupae with 100or 150Gy of 

gamma radiation did not significantly affect emerged adult 

longevity for males in P1 and for both males and females among 

F1 generation. 

 7- The average developmental period from egg hatch to adult 

emergence was slightly increased in F1 progeny at the low dose 

(100Gy ) and it was decreased at the high dose (150Gy). 

 8- The percentage of adult emergence was slightly reduced 

among F1generation at the two tested doses. 

9- The reduction in F1 generation of was increased  among 

F1generation at the two tested doses. 

 10-   The growth index was inhibited with increasing the doses 

 11- The malformation percentage was higher in case of moths 

emerged from   treated pupae at 150Gy than those in the 

treatment of 100Gy. 

 12- The sex ratio, among the progeny of irradiated P1 male 

slightly differed from the control (1:1). 
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 13- The production of female adults resulting from P1 males 

irradiated with a dose level 100 or 150Gy and crossed with 

normal females was drastically decreased. 

 14- In general the deleterious effect of radiation was more 

pronounced in F1 generation. 

2- Effect of substerilizing doses on the mating  

competitiveness of parent males  

 - Males irradiated by low doses of 100 and 150 were fully 

competitive.  

- The comparison between means indicated that the 5:1:1and 

3:1:1 (treated male: untreated male: untreated female) ratio 

consistently gave greater reduction in egg hatch than the 1:1:1 

ratio among all tested doses.  

3.Effect of Plant Extracts on P1 and F1 Generations:  

A- Effect of petroleum ether (p.t.) extract treatment on 

certain biological aspects:  

1-Petroleum ether (p.t) extract adversely affect total mortality in 

all plant   concentration dependent manners.  

2-Each of the (p.t) extract concentrations under investigation 

elongated larval duration, which were concentration and species 

of plant  dependant. 

3-On contrast with larvae (p.t) extracts caused a  significant 

changes in pupal period at any of the tested concentration of 

plant dependant. 

4-There was moderate gradient reduction in the pupation percent 

of larvae survived after p.t extracts treatments compared with 

that resulted from the untreated larvae .  
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5-Percentages of adult emergence were decreased by increasing 

the concentrations of four plants.  

6-During adult emergence, different grades of deformities were 

noticed in concentration dependant manners.  

7-The previous results indicated that moderate fluctuations 

recorded by (p.t) extracts among sex ratio. 

8- The reduction in F1 progeny and   growth   was inhibited with 

increasing the concentrations as observed in four plant extracts 

compared to control 

B-  Effect of aqueous extracts treatment on certain biological 

aspects: 

1- Data revealed the highest percentage mortality occurred 

mainly on the Termenalia extract. 

2-Aqueous extract treatments significantly elongated the 

developmental period which was plant species dependent. The 

highest elongation was recorded at the Termenalia applied 

concentrations compared with moderate to mild elongation at 

three plants.  

3-There was significant reduction in the pupation percent 

compared with that resulted from the untreated larvae .  

4-Recorded data exhibited slight reduction in the percent of adult 

emergence from developed pupae resulted from treated larvae, 

because considerable larval death was occurred.  

5-Sex ratio was fluctuated within the all tested concentrations.  

6- The reduction in F1 progeny and   growth   was inhibited with 

increasing the concentrations as observed in four plant extracts 

compared to control.  



Summary and Conclusion 

 
-٢٠٢-

C-Effects of chloroform extract treatment on certain 

biological aspects: 

1-Tabulated data revealed collinear relationship between the 

chloroform extracts concentrations and the total morality 

percent. The highest percentage mortality occurred mainly on the 

Taxodium distichum extract. 

2-Chloroform extract treatments significantly elongated the 

develop-mental period which was plant species dependent.  

3-There was significant reduction in the pupation percent 

compared with that resulted from the untreated larvae   .  

4- Reduction in the percent of adult emergence. 

5-Sex ratio was fluctuated within the all tested concentrations.  

6- The reduction in F1 progeny and   growth   was inhibited with 

increasing the concentrations as observed in four plant extracts 

compared to control.  

D- Effects of ethanol extract treatment on certain biological 

aspects: 

1- The total morality percent was increased by increasing 

concentration . The highest percentage mortality occurred mainly 

on the Taxodium distichum  and Terminalia extract. 

2-Ethanol extract treatments significantly elongated the develop-

mental period which was plant species dependent.  

3-There was significant reduction in the pupation percent 

compared with that resulted from the untreated larvae   .  

4-Recorded data exhibited slight reduction in the percent of adult 

emergence from developed pupae resulted from treated larvae, 

because considerable larval death was occurred.  
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6-Sex ratio was fluctuated within the all tested concentrations.  

7- The reduction in F1 progeny and   growth   was inhibited with 

increasing the concentrations as observed in four plant extracts 

compared to control.  

3- Effect of plant extracts (Taxodium distichum) on 

reproductive biology: 

A-Effect on F1 progeny resulting from treated P1 fourth 

instar larvae 

1-The number of deposited eggs per mated female was obviously 

affected among the different mating combinations of plant 

extracts treatments. It was reduced significantly at the 

combination of treated male with treated female.  

2-It was observed that the eggs hatchability percentages were 

significantly reduced at the most mating combinations through 

the both tested plants.  

3-The reduction in mating ability percentage increased almost 

gradually with the increase in the plant extracts concentration. 

The highest effect occurred when both treated males and females 

were crossed together.  

4-The reduction in the average number of spermatophores per 

mated female was positively correlated with the concentration of 

plant extract.  

5-The percentage of inseminated females decreased by 

increasing plant extract concentration applied to larvae and 

reached its lowest value when both treated males and females at 

Taxodium distichum  extract were crossed together.  
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6- The life span was decreased by increasing concentration of 

Taxodium distichum  extract..  

7-The production of female adults resulting from Taxodium 

distichum  treated P1 males during the fourth instar larvae and 

crossed with untreated apposite one was decreased sharply by 

increasing the concentrations comparing with the control 

  B- Effect on F1 progeny resulting from treated P1 fourth 

instar larvae 

     1-The reduction in fecundity was significant at all 

concentrations compared with the control in both experiments 

(F1 treated male X untreated female and untreated male X F1 

treated female). 

     2-The reduction in the percentage of egg hatch was negatively 

correlated with the Taxodium distichum   extract given to P1 

fourth instar larvae. The greatest reduction in egg–hatch 

occurred at 2,5,5  and 10 % in both experiments. .  

    3-The mating percentage did not clearly affect in F1 

generation. 

    4-Generally, the average number of spermatophores per mated 

female  was decreased by increasing concentrations. 

      5-Sex ratio of F1 progeny was around 1:1 to 3: 1. 

      6-The production of female adults resulting from Taxodium 

distichum  extract treated P1 males during the fourth instar larvae 

and crossed with untreated apposite one was decreased sharply 

by increasing the concentrations comparing with the control. 
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III-The combined effect of Taxodium distichum    extract and 

gamma radiation on F1 generation  

    Exposure of full grown male pupae to gamma irradiation 

(100Gy) following by treating F1 fourth instar larvae with 

Taxodium distichum  (1.25 ethanol, 2.5%   and water) extract 

was studied. 

1-As general the number of deposited egg    female was slightly 

affected. 

2-The hatch percentage of eggs was sharply reduced in the 

treatment of 100Gy with Taxodium distichum  (1.25 ethanol and 

2.5% water) extract  

3- The percentage of egg hatch inhibition was significantly 

increased by increasing the applied concentrations. 

4- The combination of irradiation and Taxodium distichum  

(2.5% water and  12.5% ethanol) extract  did not effect on the 

mating ability among F1 adults at the two tested treatments 

where it was almost similar to control. 

5- The average number of spermatophores was reduced by 

increasing the doses of radiation and the concentrations of 

Taxodium distichum  (2.5% water and 12.5 % ethanol) extract.  

6- The percentage of F1 larvae survived to adult stage was 

reduced as the radiation dose and concentrations increased. 

7- The sex ratio among F1 adults disturbed in the favour of males 

in all treatments. 

8- The larval and pupal durations were relatively longer with the 

treatment of radiation with Taxodium distichum  (2.5% water 

and 12.5% ethanol) extract.  
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9- The longevity of adults was decreased by increasing the doses 

of radiation and concentrations of Taxodium distichum  (2.5% 

water and 12.5 % ethanol) extract.  

10- The percentage of malformation among F1 adults was 

increased by increasing the doses of radiation and concentrations 

of Taxodium distichum  (2.5% water and 12.5% ethanol) 

extract. 

11- The developmental period from egg hatch to adult 

emergence was affected among F1 generation. 

12- The greatest reduction in female production occurred when 

F1 males were crossed with untreated females. 

13-The greatest reduction in F1 generation  and growth index 

occurred when F1 males were crossed with untreated females. 

IIII – Chemical studied:- 

A-Chemical investigation: - 

The chemical investigation illustrate that Taxodium 

distichum , Terminalia arjuna , Melaleuca  cajuput  were rich 

in carbohydrate and Taxodium distichum was rich in flavonoids, 

flavonoid glcosides ,flavonols, Chalcones, tannins ,sterols and/or 

triterpenes and alkaloids or nitrogenous. Terminalia arjuna , 

Melaleuca  cajuput were rich in flavonoids, ,flavonols, tannins 

,sterols and/or triterpenes and alkaloids or nitrogenous. On the 

other hand, Terminalia arjuna  was rich in saponins. 
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B-Biochemical effect of different treatments on free 

testosterone level , Cytochrome P450 reductase , Total 

Antioxidative Capacity (TAC)  and Total oxidative 

Capacity(TOC) . 

*The effect of radiation: 

1-100 Gy elevated significantly of Total oxidative Capacity 

(TOC) in the male adult of P1 and F1 generation. On contrary, it 

reduced at Total Antioxidative Capacity (TAC)  

  2- The free testosterone level in P1and F1generation was 

decreased significantly at 100Gy treatment, this reduction also 

was indicated in F1 generation   ,also, the cytochrome P450 

reductase level in P1and F1generation was decreased 

significantly from control at 100Gy treatment.  

**  Effect of  Taxodium distichum.                 

  1- The free testosterone   level  P1 and F1 adults previously 

treated as   F1 fourth instar larvae with the Taxodium distichum 

(2.5%ethanol or water extract) was significantly decreased from 

control. On the other hand the cytochrome P450   enzyme level  in 

P1 and F1 adults  also showed increased activity in all treatment. 

2- The total antioxidation capacity (TAC) in P and F1generation 

was increased significantly .On contrary, the total oxidation 

capacity (TOC) in P1 and F1generation was decreased 

significantly.                                        

  ***Effect of combined treatment of gamma radiation and 

Taxodium distichum .                                                                                  

  1-  The free testosterone   level was significantly decreased by 

combined treatment at 100Gy and  Taxodium distichum  
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(1.25%ethanol or2.5% water extract) . The reduction in the 

hormone level was presented in both combination treatment   .  

   2-The cytochrome P450  enzyme level  was significantly 

increased  by combined  treatment of 100Gy and  Taxodium 

distichum     (12.5%ethanol or2.5% water extract ) 

3- The action of Taxodium distichum (12.5%ethanol or2.5% 

water extract)treatment on (TAC)level  in P1 and F1 generation  

adults male  previously treated as  fourth instar larvae was 

increased significantly .On contrary the total oxidation capacity 

(TOC) in P1 and F1generation was decreased significantly. 



Summary and Conclusion 

 
-٢٠٩-

Conclusion 

As a final conclusion, according to the previous results, it 

is easy to deduce that the males of S.littoralis would be 

irradiated with 100Gy because it gives the best desirable results 

than other doses .The effect of low concentration of T.disticum 

(1.25%ethanol or2.5% water extract) seemed to act as an 

additive sterilizing factor to S.littoralis irradiation when applied 

to fourth instar larvae.  Moreover , these results lead to that 

T.disticum makes a good  integration with gamma radiation as 

another pest control method to suppressed the population of  S. 

littoralis . This integration is necessary to make both sterile 

insect technique and T.disticum extracts application, more 

economic and effective. Also, the result showed that some 

survived larvae were mostly incapable of accomplishing their 

life- cycle properly. It can be concluded that there was a 

significant elevations or significant reduction of free testosterone 

level , Cytochrome P450 reductase , Total Antioxidative Capacity 

(TAC)  and Total oxidative Capacity(TOC)  of male adults of S. 

littoralis at dose of 100Gy and / or  T.disticum (1.25%ethanol 

or2.5% water extract).  It may be due to the competitive reaction 

between the enzyme and toxicity of  T.disticum  or the lowest 

doses can stimulate the defense system of the insect to generate 

the Cytochrome P450 reductase, Total oxidative Capacity (TOC). 

In contrary ,the reduction of   free testosterone level and Total 

Antioxidative Capacity (TAC) in the insect may due to the non –

competitive reaction between the enzyme and the toxicity or the 

inhibition effect of the T.disticum  and / or gamma irradiation on 

the enzymatic defense of the insect .                                                                      
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 الملخص العربى
 

هيئـة الطاقـة    – التجارب في معامل مركـز البحـوث النوويـة           يتأجر
 .جامعة بنها–الذريةومعامل  كليةالزراعة بمشتهر 

يهدف البحث الى تقييم فاعلية أربع نباتات مختلفة تتبع أربع عائالت نباتية            
 :مختلفةوهي

ات فى صورة مساحيق    جهزت العين و)التكسوديوم،األرثينيا،الترميناليا والمياللويك (
جافة وأستخلصت بواسطة أربع من المذيبات مختلفة القطبية وهى األثير البترولـى            

 . الكلوروفورم والماء ،الكحول األثيلى ،

أختبرت فاعلية هذه المستخلصات على يرقات العمر الرابـع لـدودة ورق            
 كـذلك   و . % و٦٢٥  و ١,٢٥ و ٢,٥و٥و١٠ بخمس تركيزات مختلفة وهى      القطن

جرعـات اشـعاعية    لثالث ورق القطندودة لأثير تعريض العذارى الكاملة النمو ت
المعاملة المشـتركة لكـل مـن        دراسة تأثير    أيضا   و )  جراى ٣٠٠و١٥٠،  ١٠٠(

المسـتخلص بواسـطة الكحـول      التكسوديوم   لنبات ان المختلف ناإلشعاع والتركيزا 
 فـى  لبيولوجيـة على بعض النـواحى ا    )% ٢,٥،١,٢٥ (األثيلى والماء بتركيزات  

 لجيل اآلباء والجيل األول وقد شملت الدراسة تأثير المعـامالت           المعامالت المختلفة 
إلناث ل الكفائة التناسلية التزاوج و وقدرتها على   المختلفة على عمر الفراشات الناتجة      

 حتـى   التى أسـتطاعت أن تسـتمر      البيض باإلضافة إلى أعداد اليرقات       خصوبةو
 وذلك عند التزاوجات المختلفة بـين ذكـور وإنـاث           ية الجنس نسبةالالطور اليافع و  

  . ومعدل النمو ونسبة األنخفاض فى أنتاج الجيل األولمعامله وغير معاملة

 -:ويمكن تلخيص النتائج المتحصل عليها فى اآلتى
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 : تأثير أشعة جاما على جيل االباء وكذلك الجيل االول: أوال

ـ     العذارى المكتملة   ذكور عند تعريض  -١  ٣٠٠أو١٥٠ أو   ١٠٠ ات النمـو لجرع
لم يتأثر معدل وضع البيض معنويا خالل جيل األباء بينما إنخفـض هـذا              . جراى

 .المعدل بشكل معنوى خالل الجيل االول

انخفضت نسبة فقس البيض خالل جيل األباء والجيل األول بشـكل معنـوى               -٢
 .  لعذارى اآلباءاذكور لبزيادة الجرعة االشعاعية المستخدمة

، ١٠٠( تتأثر نسبة التزاوج باستخدام جرعات تحت معقمة من أشعة جامـا             لم -٣
 . وذلك خالل جيل اآلباء والجيل األول)  جراى١٥٠

 . لم يختلف متوسط عدد الحوافظ المنوية عنه فى المعاملة القياسية -٤

كانت هناك نسبة نقص بسيطة فى نسبة االناث الملقحة خالل الجيلين والمعاملة             -٥
 . ين االشعاعيتينبأى من الجرعت

من فقس البـيض حتـى خـروج        (زادت نسبة الموت الكلية فى الجيل االول         -٦
 .  لعذارى اآلباءاذكورل بزيادة الجرعة االشعاعية المستخدمة) اليافعات

زادت طول فترة النمو من فقس البيض وحتى خروج اليافعات بوضوح بزيادة             -٧
 . يل األباءجلعذارى الذكور  الجرعة االشعاعية التى عومل بها

لم يؤثر االشعاع بوضوح على نسبة تعذير يرقات الجيل االول وذلـك لكـال               -٨
 . الجرعتين المختبرتين

  ذكـور  ظهرت عالقة عكسية تربط بين جرعتى االشعاع المسـتخدمتين مـع           -٩
 . عذارى اآلباء ونسبة خروج الحشرات الكاملة لعذارى الجيل االول

االول بشـدة كنتيجـة لزيـادة الجرعـة         زادت نسبة التشوه فى يافعات الجيل       -١٠
 . االشعاعية التى تعرضت لها عذارى اآلباء الذكور

 . لم تتأثر النسبة الجنسية حيث بقيت شبه عادية  نسبة الذكور إلى االناث-١١
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 : تأثير المستخلصات النباتية على االباء المعاملة: ثانياً

 واحى البيولوجية  تأثير مستخلصات األثير البترولى على بعض الن–  أ 

ـ           -١ ـ  لأدت معاملة يرقات جيل األباء بمستخلصات األثير البترولـى لك ات  النبات
 الرتفاع نسبة الموت فى الحشرات المعاملة عن نسبة الموت فـى            ة المختبر األربعة

 .   وكان أكثرهم تأثيرا نبات التكسوديومالتجربة القياسية

دة التركيـزات المسـتخدمة مـن    لوحظ زيادة فى أطوال أعمار اليرقات بزيـا     -٢
 فى حين لم تختلف أطوال أعمار العذارى الناتجة من يرقـات            ة النباتي اتالمستخلص

 . معاملة عن مثيالتها فى المجموعة القياسية

أظهرت المعاملة بمستخلصات االثير البترولى للنباتـات المختبـرة انخفـاض            -٣
 . ر اليرقات الغير معاملةتدريجى معتدل فى نسبة التعذير مقارنة بنسبة تعذي

أحدثت التركيزات المستخدمة من المستخلصات السابقة تـأثيراً مثبطـاً لنسـبة        -٤
 . خروج الفراشات

أدت المعاملة بمستخلصات االثير البترولى للنباتات المختبرة لحدوث تذبـذبات           -٥
 . فى النسبة الجنسية بين الذكور واالناث

 فـى   ثير البترولى للنباتات المختبرة انخفاض    أظهرت المعاملة بمستخلصات اال    -٦
 .معدل النمو وكذلك أنتاج الجيل األول 

 :  للنباتات المختبرة على بعض النواحى البيولوجيةالمائية تأثير المستخلصات -ب

نسـبة مـوت    أعلـى    ة المختبـر  تات للنبا المائيةنتائج المستخلصات    أظهرت -١
 . لنبات الترميناليا للحشرات المعاملة

 .  فاعليتها على اطالة مدة التطور بشكل معنوىالمائيةأثبتت المستخلصات  -٢

أدت المعاملة بهذه المستخلصات لحدوث نقص معنوى فى نسبة تحول اليرقات            -٣
 . المعاملة إلى عذارى مقارنة باليرقات الغير معاملة
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-٤- 

ظهور انخفاض فى نسبة خروج الفراشات من طور العذارء وذلـك الرتفـاع              -٤
  .بل التعذيرعدد اليرقات التى ماتت ق

 . الذكورفى أتجاه النسبة الجنسية لزيادة المائيةأدت المستخلصات  -٥

 .معدل النموالمائية الى أنخفاض أدت المستخلصات  -٦

للنباتات المختبرة علـى بعـض النـواحى         الكلوروفورم    تأثير المستخلصات    -ج

 : البيولوجية

 تات للنبا الكلوروفورمة بين تركيزات المستخلصات     أظهرت النتائج عالقة طردي   -١
 وكان أكثرهم فاعلية التكسـوديوم       ونسبة الموت الكلية للحشرات المعاملة     ةالمختبر

 . والميواللويكا

 .  فاعليتها على اطالة مدة التطور بشكل معنوىالكلورفورمأثبتت المستخلصات -٢

عذارى مقارنة  ال فى نسبة    أدت المعاملة بهذه المستخلصات لحدوث نقص معنوى      -٣
 . ليرقات الغير معاملةعذارى اب

 .أظهرت النتائج أنخفاض في وزن اليرقات بالمقارنة بالكنترول-٤

ظهور انخفاض فى نسبة خروج الفراشات من طور العذارء وذلـك الرتفـاع             -٥ 
 . عدد اليرقات التى ماتت قبل التعذير

وأدى الـى    النسبة الجنسـية     الى حدوث خلل فى      الكلورفورمأدت مستخلصات   -٦
 .االناث خالل التركيزات المطبقةالى  الذكور زيادة نسبة

 وكذلك  األباء أنخفاض في معدل أنتاج       أدت المعاملة بهذه المستخلصات لحدوث     -٧
 .معدل النمو

للنباتـات المختبـرة علـى بعـض النـواحى           األيثانولية    تأثير المستخلصات    -د

 : البيولوجية

 .ة المختبرتات للنبااأليثانوليةتركيزات المستخلصات ل لموت الكلىزادت نسبة ا -١

 .  فاعليتها على اطالة مدة التطور بشكل معنوىاأليثانوليةأثبتت المستخلصات  -٢



 امللخص العرىب

 

-٥- 

أدت المعاملة بهذه المستخلصات لحدوث نقص معنوى فى نسبة تحول اليرقـات            -٣
 . المعاملة إلى عذارى مقارنة باليرقات الغير معاملة

 .ظهور انخفاض فى نسبة خروج الفراشات من طور العذارء  -٤

 األباء أنخفاض في معدل أنتاج الجيل        أدت المعاملة بهذه المستخلصات لحدوث     -٥
 .وكذلك معدل النمو

 :  على التكاثر فى جيل االباءالنباتي للتكسوديوم تأثير المستخلص -جـ

 هذا االنخفاض واضح    أنخفض عدد البيض الموضوع فى كل المعامالت وكان        -١
 . ومعنوى عند تزاوج الذكور المعاملة مع االناث المعاملة

 . المختبرالتكسوديوم  نباتقل فقس البيض معنوياً خالل معظم المعامالت  -٢

قلت نسبة التزاوج تدريجياً بزيادة التركيزات المطبقة وكان أعلى تأثير عنـدما             -٣
 . لمعاملةحدث تزاوج للذكور المعاملة مع االناث ا

كان هناك عالقة طردية بين قلة متوسط عدد الحوافظ المنوية ونسبة التركيزات             -٤
 . المستعملة

 .قلت النسبة المئوية لإلناث الملقحة بزيادة التركيزات المستخدمةً  -٥

  .أنخفضت فترة حياة الفرشات بزيادة التركيزات المختلفة -٦

 اثر فى الجيل االول الناتج من آباء معاملة        تأثير المستخلصات النباتية على التك     -د

 : مغاملة بالتكسوديوم

قل معدل وضع البيض معنوياً خالل الجيل االول وذلك عنـد كـل التراكيـب                -١
 .التزاوجية المختلفة 

انخفضت نسبة فقس البيض خالل الجيـل االول النـاتج مـن ابـاء معاملـة                 -٢
  . بشكل معنوىوالفينولية يةنباتال  بمستخلصات

 . تذبذبت كل من المقدرة التزاوجية ونسبة االناث الملقحة خالل المعامالت -٣
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-٦- 

انخفض متوسط عدد الحوائط المنوية خالل التراكيب التزاوجية المختلفة عنـه            -٤
 .فى التجربة القياسية

 .أنخفضت فترة حياة الفرشات بزيادة التركيزات المختلفة -٥

 : ىل من االشعاع والمستخلص النباتتأثير المعاملة المشتركة لك: ثالثاً

عند تعريض يرقات الجيل األول الناتجة من معامله عذارى كاملة  النمـو             
ـ  نلتركيـزا ) جـراى ١٠٠(لجيل اآلباء بجرعات تحـت معقمـة           مـن  ان مختلف

 أظهـرت   %)٢,٥ و ١,٢٥( لنبـات التكسـوديوم    المستخاصات المائية والأليثانولية  
 :النتائج التالية

لبيض الموضوع  بواسطة األنثى تأثيرا   بسيطا غير معنوى خالل              تأثر عدد ا    -١
 ٠الجيل األول

 انخفض نسبه فقس البيض معنويا وبشدة  بزيادة الجرعة اإلشعاعية المستخدمة            -٢
وزادت نسبة االنخفاض فى فقس البيض إلى أقصاها عنـد          النبات  مع زيادة تركيز    

 .  للنبات المختلفاننجراى مع كل من التركيزا١٠٠الجرعة اإلشعاعية 

 مـع اإلشـعاع علـى القـدرة          للمستخلص النباتى   لم تؤثر المعاملة المشتركة    -٣
 ٠ان المختلفنالتزاوجيه لإلناث عند المعامالت والتركيزا

 انخفضت بشده متوسط عدد الحوافظ المنوية لكـل أنثـى ملقحـه عنـد كـل                 -٤
 ٠ولالمعامالت بالمقارنة بالمعاملة القياسية خالل الجيل األ

 انخفضت النسبة المئوية لعدد اليرقات التى وصلت إلى الطور اليـافع بزيـادة              -٥
 ٠المستخلصالجرعة اإلشعاعية مع التركيز المستخدم من 

مـع الجرعـة     للمستخلص النبـاتى   تأثرت نسبه خروج اليافعات بزيادة تركيز        -٦
جـراى مـع كـل مـن        ١٠٠اإلشعاعية وكانت أعلى نسبة انخفاض عند الجرعة        

 . %٢,٥و١,٢٥التركيزات 
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-٧- 

 أدت المعامالت المختلفة إلى حدوث خلل فى النسبة الجنسية و أدى إلى  زيادة               -٧
 ٠نسبة الذكور إلى اإلناث

 زادت الفترة التى يستغرقها كل من العمر اليرقى والعذرى عنـد المعـامالت              -٨
ـ               ز المشتركة المختلفة وزادت هذه الفترة بزيـادة الجرعـة اإلشـعاعية مـع تركي

  ٠للمستخلص النباتى

  الناتجة من المعامالت المختلفة  نقص طول عمر اليافعات البالغة-٩ 

 انخفض بشدة  إنتاج فراشات إناث الجيل األول الناتجة عـن ذكـور اآلبـاء                -١٠
 ٠المعاملة

  للمستخلص النباتىبزيادة الجرعة اإلشعاعية مع تركيز أنخفض معدل النمو -١١

 -:ائى للنباتاتالتحليل الكيمي:رابعا 

ــائج باالختبــ  ــرت النت ــات أظه ــات ان نبات ــفية للمركب  ارات الوص
المياللويكاوالترميناليا على نسبة عالية من الكربوهيدرات والفالفونـات        ،التكسوديوم
بينما يحتوى المياللويكا على نسبة عالية من التربينـات فـى حـين أن              .والتنينات

 .لقلويداتالمياللويكا يحتوى على نسبة متوسطة من ا

 .التأثيرات البيوكيميائية على حشرات الذكور الكاملة: خامسا

العذارى الكاملة النمـو    ذكور  تأثير األشعاع ل   البيوكيميائيةوشملت الدراسة   
وكذلك المعاملة بتركيزات مختلفة من مستخلص التكسوديوم ليرقات العمر الرابـع           

ط مضـادات األكسـدة و      كل على حدة أوتأثيرهما المشترك معا على كل من نشـا          
أنزيمات األكسدة وأيضا أنزيمات الطاقة والمضادة للسمية وكذلك هرمون الخصوبة          

 . على حشرات الذكور الكاملةنتيجة المعامالت المختلفة

 :ملخص النتائج المتحصل عليها

 المواد المؤكسدة    جراى الى زيادة كمية    ١٠٠أدت الجرعة األشعاعية المنخفضة     -١
 .وهرمون الخصوبة وأنزيمات الطاقةضادات األكسدة  مبينما نقصت 
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-٨- 

 أدت المعاملة بالمستخلص النباتى زيادة نسبة األنزيم المضاد للسمية والمضادة           -٢
 .لألكسدة بينما نقصت المواد المؤكسدة وهرمون الخصوبة

عموما الى تـأثير    التأثير المشترك لكل من األشعاع والمستخلص النباتي        أدى   -٣
يوجد تناقص معنوى في أنزيم الخصـوبة ونقـص   .خدامهما على حدةأقوى عن أست 

 .فى المواد المؤكسدة وزيادة فى مضادات األكسدة
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