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Abstract 

Organic control gives a more secure choice to diminish 

the number of inhabitants in rural nuisance. Zanzalacht 

or tetra-nortriterpenoid is one of bio-pesticides 

containing concoction substances that have a bolstering 

hindrance property against Spodoptera littoralis

(Lepidoptera: Noctuidae). Extraction methods of 

Zanzalacht; Extraction of dynamic standards has been 

done in Soxhlet contraption utilizing methanol as a 

dissolvable for 20 hours. Methanolic concentrates of 

leaves of chinaberry with the concentrations 0.7%, 

1.0%, 1.3% were prepared. Metabolite from plants plays 

key protective role against the insect. The consideration 

currently is coordinated to the need of ecological safe 

bio-pesticides. Plants derived chemicals act as naturally 

safe option of chemical pesticides. Biological pesticides 

based on plant extracts specific to a target pest offer an 

ecologically effective solution to pest problems. They 

pose less risk to the environment and to human health. It 

was noticed that the methanolic chinaberry extract 

affected the normal development of the larvae of S. 

littoralis. The abnormalities obtained were classified 

into three main groups; namely the larval abnormalities, 

the pupal abnormalities and the abnormal moths. 
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1. Introduction 

Spodoptera littoralis (Lepidoptera: Noctuidae) is a 

monetarily essential polyphagous pest in Egypt causing 

genuine financial misfortunes in crops. A multifaceted 

methodology is required due to the numerous records of 

obstruction, creating in this insect to several groups of 

pesticides [1]. Bio-insecticides could be utilized as 

options in contrast to synthetic pesticides [2-6]. 

Enhancing food production, pesticides are generally 

utilized by agriculturists for harvest security. 

Fundamentally assorted synthetic substances have been 

structured as insecticides and herbicides to kill or 

suppress pests such as insects. Insecticides and 

herbicides may contaminate distinctive conditions 

through filtering and seepage [2, 6, 7]. Radwan [2] 

found that seed kernel of the fruit of Azadirachta indica 

contains standards principles which have both 

antifeedants and insect development directing impacts.  

 

Expanding number of insect pests develop resistance to 

insecticides [2, 8]. GSTs in insects are engaged with 

inactivation of endogenous metabolites and 

detoxification of xenobiotics [2, 9, 10, 11]. It had been 

reported that insect could oppose numerous insecticides, 

such as organophosphates, carbamates and pyrethroids 

[6, 10, 11]. Pyrethroid and organophosphate are much of 

the time utilized insecticides to control hatching of 

Spodoptera littoralis (Lepidoptera: Noctuidae) [12]. S. 

littoralis is a genuine polyphagous insect pest that 

considerably reduces yields of various economically 

important crops [13]. Pest management against S. 

littoralis invasion has turned out to be increasingly 

troublesome in light of the fact that most generally 

utilized insecticides are incapable in controlling this 

pest. Different investigations revealed that S. littoralis 

grew high protection from insecticides such as 

organophosphates and pyrethroids [6, 13]. Host plant 

selection in phytophagous insects involves orientation; 

landing and at last contact assessment of potential host 

plants [14]. Contact chemical cues are vital for insect 

herbivores during the final phase of the process of host 

recognition where they provide vital information for the 

final acceptance or rejection of a plant for feeding. To 

survey the appropriateness of host plants, phytophagous 

insects use both essential and auxiliary metabolites on 

the plants that go about as stimulants and obstacles [15]. 

 

The cotton leaf worm is oppressed, in Egypt to dense 

treatments with insecticides and resistance to those 

insecticides has been evolved. The utilization of 

characteristic items promptly accessible in nature could 

lessen the requirement for imported pesticides. Family 

Meliaceae represents one of the most critical plants. It 

contains the neem tree Azedarachta indica and Melia 

azedarach (Zanzalacht). Azadirachtin weakens the 

advancement of insects, tetra-nortriterpenoid and 

azadirachtin are natural growth inhibitor [2, 6].The 

Egyptian cotton leaf worm, Spodoptera littoralis 

(Lepidoptera: Noctuidae) is a poly-phagous herbivore, it 

segregates between host plants of various qualities. The 

choice of an appropriate host plant in S. littoralis is 

appeared to be guided by unstable prompts. A standout 

amongst the most favorable circumstances of 

insecticides are the capacity to sanitize the objective 

nuisance and to cause disfigurements in its gonads, so 

the present investigation meant to assess the impact of 

chinaberry tree separate on the regenerative limit of 

insects with respect to fecundity and fertility. The point 

of the present examination is to research the impact of 

leaves concentrate of Zanzalacht tree on the cotton leaf 

worm; S. littoralis. 

 

Human requests a high quality and adequate amount of 

sustenance from rural creation. Agricultural pests are an 

obstacle to food production worldwide and they have 
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turned out to be progressively impervious to an 

assortment of bug sprays [16, 17]. Most chemical 

insecticides are extremely dangerous, and their 

utilization isn’t prescribed by environmentalists because 

an increase in the doses potentially harms non-target 

organisms. Botanical insecticides are viewed as a 

potential alternative to controlling in the pest 

population. Botanical insecticides, which are derived 

from natural substances extracted from plants, are 

typically alright for the environment [2, 6, 17, 18]. Their 

applications leave no concoction deposits that can hurt 

non-target life forms and the earth [2, 19]. 

The obstruction of Spodoptera to different substance 

needs to be monitored because these pests are quickly 

spreading [20]. It is very earnest to control these 

irritation populaces utilizing elective techniques, 

especially plant-based bio-pesticides. The insusceptible 

protection system in bugs goes about as an obstruction 

to diseases when presented to remote specialists. Insects 

have both cellular and humoral immune defenses; both 

stimulate each other to exert their activity [2, 6, 15]. 

Phagocytosis becomes one of the parameters in the cell 

resistance mechanism. A trial of the adequacy of 

phagocytosis from insect larvae to determine changes in 

the immune response that occur in the body of the insect 

needs to be done when exposed by a toxic substance. 

Lacey et al. [21], Sigh and Kaur [22] assessed the 

viability of an organic operator amid its application or 

presentation, particularly in deciding the extent of bug 

mortality. The deadly centralization of a bio-pesticide 

for bug control impacts the time required by a 

population to become resistant to it, leading to an 

eventual resurgence of the pest’s population once it has 

acquired resistance. Most bio-pesticides are viewed as 

harmful to the biological community whenever 

connected over a generally lengthy time span period. 

When utilizing a characteristic compound as a bio-

pesticide, the concentrations are very important 

parameters when trying to deter pest resistance [2, 6]).  

2. Material and Methods 

S. littoralis (Egyptian cotton leaf worm) eggs were 

raised to pupation at 25ºC and 70% RH. Larvae were 

nourished castor bean leaves (Ricinus communis) and 

adults were fed 10% sugar solution and provided with 

leaves of Nerium oleander for oviposition [23]. The S. 

littoralis utilized in the experiments started from a 

laboratory culture started in 2017, Egypt. All formative 

stages were kept at 25 C, 70% relative humidity and at a 

light: dark cycle of 16: 8h. Fourth and fifth instar larvae 

appearing dietary admission and quick weight increment 

were utilized for all tests. The quantity of eggs 

laid/female, percent of egg bring forth and mortality of 

hatchlings and pupae were recorded. Three reproduces 

per treatment were performed. Measurable examination 

Data were dissected utilizing investigation of difference 

(ANOVA) noteworthiness at (P<0.05) [24]. The colony 

of S. littoralis had been raised in the laboratory were 

kept in perforated plastic cups, each 8cm in diameters 

and 8 cm in deep. Each cup was covered with another 

one, the bottom of which containing a sufficient amount 

of the artificial diet as described by Hegazy [25]; 500 

gm kidney beans, 50 gm medical dried yeast, 60 gm 

agar, 9.5 gm methyl-phydroxy benzoate, 16 gm L-

ascorbic acid, 1.1 gm formalin and 293 ml water. Egg 

batches were collected daily then transferred to the 

perforated cups until hatching took place. 

2.1 Extraction methods 

Extraction of the dynamic standards has been done in 

Soxhlet contraption utilizing methanol as a dissolvable 

for 20 hours [26]. The concentrates were dried at 60 C 

[27]. Dried extracts were presented in tightly corked 20 

ml vails and stored in a refrigerator until used. 

Methanolic concentrates of leaves of chinaberry with 

the concentrations 0.7%, 1.0%, 1.3% were prepared. 
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The previously mentioned concentrations were 

incorporated in the artificial diet of S. littoralis. Three 

groups each consisting of sixty of 4th and fifth instar 

larvae of S. littoralis was exposed to treated artificial 

diet. Larval, pupation and adult emergence were 

recorded. All the pupae and adults acquired were 

gathered and checked for irregularities. Sixty larvae 

were taken in every test and there were three replicate. 

Statistical analysis Data were subjected to students' T-

test and least significance difference (LSD) test [28]. 

3. Results and Discussion 

Impacts of leaves methanolic extract of chinaberry on 

the formative phases of Spodoptera littoralis; 

Preliminary experiments had shown that the 

concentrations of 4% of methanolic chinaberry leaves 

extracts caused 100% mortality of all larval stages 

within two days after treatment. The larvae of S. 

littoralis had been subjected to three lower 

concentrations; 0.7, 1, 1.3 of methanolic chinaberry 

leaves extracts (Tables 1, 2). Two parameters were 

taken into account in these experiments; the beginning 

of each larval instar and the length of the inter-larval 

between two successive ecdysis; mortality during each 

instar was utilized as a third parameter. Newly molted 

fourth and fifth instar larvae of S littoralis had been 

derived into groups each group consist of sixty larvae 

fed on artificial diet containing 0.7, 1, 1.3% of the 

methanolic chinaberry leaves extracts for 24hrs., 48hrs., 

72hrs for each concentration. The control groups were 

fed on the artificial diet only. 

3.1 Effects of methanolic extracts of chinaberry, 

Melia azedarach on the developmental stages of S. 

littoralis 

The application of methanolic chinaberry extracts to 

various developmental stages of the cotton leaf worm S. 

littoralis revealed that the fourth instar of S. littoralis

was the most susceptible stage for the chinaberry extract 

treatment. The fifth and sixth instars showed less 

response to the chinaberry extract treatment as 

demonstrated in the fourth, fifth and sixth instars of S. 

littoralis (Table 1, 2) and (Figures 1-19). The effect of 

the methanolic chinaberry extract on the larval instars of 

S. littoralis was not absolute since it depended upon the 

age of the larval instar, the concentration of the 

extraction and the duration of the treatment-period on 

the instar. The larval pupal intermediates were found to 

retain the head and thorax of the larval form while 

possessing the abdomen of the pupal form. Some larval 

pupal intermediates did retain the larval thoracic legs. 

The pupal-larval intermediates possessed the appearance 

of the pupae. These forms retained the larval head and 

the larval cuticle. They remained as such without further 

development until they died. Similar findings were 

obtained by Radwan, [2] and Radwan et al. [6], in her 

work on the house fly Musaca domestica. The degrees 

of abnormalities of abnormal pupae were classified into; 

comprised pupae, comprised pupae with crumpled 

thorax, and comprised pupae with normal thorax, all the 

abnormal pupae had never produced adult forms and 

died within days. Moths emerging from apparently 

normal pupae often had deformed wings and 

occasionally failed to emerge from the pupal cases. 

Malformed pupae were obtained by Radwan, [2] and 

Radwan et al. [6] working on the adult stage of the 

house fly Musca domestica after treatment with 

different concentrations of chinaberry leaf extracts. 
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Treatm

ent 

Grou

ps 

No 

of 

4
th

larv

ae 

Durati

on of 

the 4
th

instar 

(days) 

Mortil

ity of 

the 4
th

instar 

% No. 

of 5
th

nor

mal 

larva

e 

Durati

on of 

5
th

istar 

Mortal

ity of 

the 5
th

instar 

% No 

of 

the 

6
th

inst

ar 

Durati

on of 

6
th

larval 

instar 

Mortal

ity of 

6
th

instar 

% Pre-

pupal 

mortal

ity 

% Larval-

pupal 

interme

diat 

% Nor

mal 

pupa

e 

% Durati

on of 

pupal 

period 

Abnor

mal 

adults 

% Nor

mal 

adult

s 

Standar

d diet  

Control 

group 

24hrs 60 3 -- -- 60 3.1 -- -- 60 6.1 -- - -- - -- - 60 10

0 

9.1 -- -- 60 

48hrs 60 3 -- -- 60 3.2 -- -- 60 6.2 -- - -- - -- - 60 10

0 

9.2 -- -- 60 

72hrs 60 3.1 -- -- 60 3.1 -- -- 60 6.1 -- - -- - -- - 60 10

0 

9 -- -- 60 

Mean  60 3.03 -- -- 60 3.13 -- -- 60 6.13 -- - -- - -- - 60 10

0 

9.1 -- -- 60 

Diet+0.

7% 

Melia 

azedara

ch 

24hrs 60 3 5 8.3 55 4.2 18 30 37 6.2 13 21.

7 

1 1.

7 

-- - 23 38.

3 

10 -- -- 23 

48hrs 60 3.3 7 11.

7 

53 4.1 19 31.

7 

34 7.9 11 18.

3 

1 1.

7 

-- - 22 36.

7 

10.5 -- -- 22 

72hrs 60 3.9 19 31.

7 

41 4.5 17 28.

3 

24 7.8 15 25 1 1.

7 

-- - 8 15 11 -- -- 15 

Mean  60 3.4 10.3 17.

2 

49.7 4.3 18 30 7.3 13 21.

7 

1 1.

7 

-- - 17.7 30 10.5 -- -- 20 

Diet+1

% 

Melia 

azedara

ch 

24hrs 60 3.2 10 16.

7 

50 4.5 17 28.

3 

33 6.4 9 15 2 3.

3 

1 1.

7 

21 35 11.5 -- -- 21 

48hrs 60 3 20 33.

3 

40 4.9 19 31.

7 

21 7.8 11 18.

3 

3 5 -- -- 7 11.

7 

12 -- -- 7 

72hrs 60 3.9 30 50 30 5.3 23 38.

3 

7 7.9 4 6.7 1 1.

7 

1 1.

7 

1 1.7 12.2 -- -- 1 

Mean  60 3.36 20 33.

3 

40 4.9 19.7 32.

8 

31.7 7.4 14.3 18.

9 

2 3.

3 

1 2.

8 

29 16.

1 

11.9 -- -- 9.7 
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Table 1: The development of forth larval instar Spodoptera littoralis in relation to the treatment of chinaberry leaves. 

Treatme

nt 

Grou

ps 

No 

of 5th

istar 

larv

ae 

Duration 

of 5th

instar(da

ys) 

Mortili

ty of 

5th

instar 

larvae 

% No. of 

normal

of 6th

instar 

larvae 

% Durati

on of 

6th

larval 

istar 

Mortali

ty of 

the 6th

larval 

instar 

% Pre-

pupal 

mortali

ty 

% Larval-

pupal 

intermed

iat 

% Norm

al 

pupae 

% Durati

on of 

pupal 

period 

No of 

constrict

ed pupae 

% No of 

Abnorm

al adult 

% Norm

al 

adults 

Standard 

diet  

Control 

group 

24hrs 60 3.1 -- -- 60 10

0 

6.1 -- -- -- -- -- - 60 10

0 

9 -- -- -- -- 60 

48hrs 60 3.2 -- -- 60 10

0 

6.2 -- -- -- -- -- - 60 10

0 

9.2 -- -- -- -- 60 

72hrs 60 3.1 -- -- 60 10

0 

6.1 -- -- -- -- -- - 60 10

0 

9.1 -- -- -- -- 60 

Mean  60 3.1 -- -- 60 10

0 

6.1 -- -- -- -- -- - 60 10

0 

9.1 -- -- -- -- 60 

Diet+0.7

% Melia 

azedarac

h 

24hrs 60 3.3 2 3.3 58 96.

7 

6.4 18 30 1 1.

7 

4 6.

7 

35 58.

3 

10.5 -- -- -- -- 35 

48hrs 60 3.4 3 5 57 95 7.1 19 31.

7 

4 6.

7 

3 5 30 50 11.3 1 1.

7 

--- -- 30 

72hrs 60 4.1 4 6.7 56 93.

3 

6.9 17 28.

3 

3 5 2 3.

3 

31 51.

7 

10.9 3 5 --- -- 31 

Diet+1.

7% 

Melia 

azedara

ch 

24hrs 60 3.6 28 53.

3 

32 4.9 18 30 14 9.1 11 18.

3 

1 1.

7 

1 1.

7 

1 1.7 13.5 -- -- 1 

48hrs 60 3.7 21 35 39 5.3 19 31.

7 

20 9.4 3 5 5 8.

3 

2 3.

3 

10 16.

7 

13.3 -- -- 10 

72hrs 60 4.1 27 45 33 5.2 25 41.

7 

8 10 1 1.7 3 5 3 5 1 1.7 14 -- -- 1 

Mean  60 3.8 25.3 44.

4 

34.7 5.1 20.7 34.

5 

14 9.5 5.3 8.3 3 5 2 3.

3 

4 6.7 13.6 -- -- 4 
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Mean  60 3.6 3 5 57 95 6.8 18 30 2.7 4.

5 

3 5 32 53.

3 

10.9 1.3 2.

2 

-- -- 32 

Diet+1% 

Melia 

azedarac

h 

24hrs 60 3.5 20 33.

3 

40 66.

7 

6.1 17 28.

3 

1 1.

7 

3 5 17 28.

3 

11.9 2 3.

3 

-- -- 17 

48hrs 60 3.9 11 18.

3 

49 81.

7 

6.8 19 31.

7 

5 8.

3 

2 3.

3 

18 30 13.1 5 8.

3 

-- -- 18 

72hrs 60 3.9 29 48.

3 

31 51.

7 

7.1 23 38.

3 

2 3.

3 

2 3.

3 

4 6.7 17.3 -- -- -- -- 4 

Mean  60 3.8 20 33.

3 

40 66.

7 

6.7 20 33.

3 

2.7 4.

5 

2.3 3.

8 

13 21.

7 

14.1 2.3 3.

8 

-- -- 13 

Diet+1.3

% Melia 

azedarac

h 

24hrs 60 3.7 14 23.

3 

46 76.

7 

7.2 18 30 7 12 4 6.

7 

14 23.

3 

11.2 3 5 -- -- 14 

48hrs 60 3.9 16 26.

7 

44 73.

3 

7.6 19 31.

7 

2 3.

3 

4 6.

7 

15 25 13 4 6.

7 

-- -- 15 

72hrs 60 4.4 26 43.

3 

34 56.

7 

7.9 25 41.

7 

2 3.

3 

2 3.

3 

4 6.7 15 1 -- -- -- 4 

Mean  60 4 18.7 31.

2 

41.3 68.

8 

7.6 20.7 34.

5 

3.7 6.

2 

3.3 5.

5 

11 18.

3 

13.1 2.3 3.

8 

-- -- 11 

Table 2: The development of fifth larval instar Spodoptera littoralis in relation to the treatment of chinaberry leaves. 
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Figure 1: The mean no. of fourth instar larvae of S littoralis. Figure 2: The mean mortality % of S littoralis. 

Figure 3: The mean no. of fifth normal larvae of S littolaris. Figure 4: The meanmortality % of S littolaris. 
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Figure 5:The mean no. of sixth instar larvae and duration of larval instar S littolaris. Figure 6:The mean % mortality of sixth instar larvae of S. littolaris. 

Figure 7:The mean % of pre pupal mortality of S. littoralis. Figure 8:The mean % of larval pupal intermediate of S. littolaris. 
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Figure 9: The mean no. of normal pupae% of S. littolaris. Figure 10:The mean duration period of S. littolaris. 

Figure 11: The mean no. of normal sixth instar larvae of S. littolaris. Figure 12:The mean duration period of sixth instar larvae of S. littolaris. 
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Figure 13:The mean% of the mortality of the sixth instar larvae of S. littolaris. Figure 14: The mean% of the pre pupal mortality of S. littolaris. 

Figure 15:The mean % of larval pupal intermediate of S. littolaris. Figure 16: The mean % of the normal pupae of S. littolaris. 
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Figure 17: The mean duration of pupal period of S. littoralis. Figure 18: The mean of %of constricted pupae of S. littolaris. 

Figure 19: The mean of normal adults of S. littolaris. 
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3.2 Impact of chinaberry, Melia azedarach leaves 

extract 

Newly molted fourth instar larvae of S. littoralis had 

been divided into 12 groups, each group comprising 

sixty larvae fed on an artificial diet containing 0.7, 1, 

1.3%, respectively of ethanolic chinaberry leaves extract 

for 24 hrs., 48hrs., 72hrs for each concentration. The 

control groups were fed on an artificial diet only. It is 

shown in Table 1 and Figures 1-11, that the 

metamorphosis in all larval groups that exposed to 

Melia azedarach leaves extracts was retarted. The mean 

duration of the fourth instar was prolonged with the 

increase in the concentration of Melia azedarach. 

Leaves extract. The mean larval pupal duration ranged 

from 3.1 days in the control groups to 3.9, 3.9, 4.1 days 

in concentrations 0.7, 1, 1.3% groups; respectively. It 

was noted that 4.1 days was the maximum fourth larval 

instar duration resulting from 1.3% treatment for 72 hrs. 

group. 

The mortality percentage increased with the increase of 

the treatment period in each concentration. The 

mortality was 31.7, 50, 53.3 for 0.7, 1, 1.3%; 

respectively. The mean duration of the fifth larval instar 

resulting from treated fourth larval instars were 4.5, 5.3, 

5.3 days for 0.7, 1, 1.3% groups; respectively, compared 

with 3.2 days for the control groups. It was obvious that 

the duration averages of the fifth larval instar were 

varied from the control in increasing manner reaching a 

maximum of 5.3 days in 1% treatment for 72 hrs., group 

and in 1.3 treatment for 24hrs., as well. The mortality 

percentages of the fifth larval instar were 31.7, 38.3, 

41.7% for the concentrations of 0.7, 1, 1.3% groups; 

respectively. The mortality of fifth larval instar resulting 

from treated fourth larval instar with the different 

extract concentrations reached 41.7 for 1.3% treatment 

in 72hrs, group. The duration of the sixth larval instar 

resulting from the treated larval instar with the three 

mentioned concentrations of M. azedarach leaves 

extract was also increased with the increase of the 

concentrations. The larval duration varied from 6.2 days 

in the control group instead of 7.9, 7.9, 10 days for 0.3, 

1, 1.3% group; respectively. The mean duration of the 

sixth larval instar reached a maximum of 10 days in 

1.3% treatment for 72 hrs. The sixth larval instar 

mortality percentages were 25, 18.3, 18.3% for 0.3, 1, 

1.3% groups; respectively. As shown in Table 1, the 

pre-pupal mortality percentages were 1.7, 3.3, 8.3 for 

0.3, 1, 1.3%; respectively and no dead pre-pupae in the 

control were observed. The mean duration of the pupal 

period was increased with the increase of the 

concentration from 9.2 days in the control groups to 11, 

12.2, 14 days for 0.3, 1, 1.3% groups; respectively. The 

mean pupal duration reached a maximum of 14 days in 

1.3% treatment for 72 hrs group. 

3.3 Treatment of the fifth larval instar of S. littoralis 

Newly molted fifth instar larvae of S. littoralis had been 

divided into 12 groups each group containing 60 larvae 

fed on an artificial diet containing 0.7, 1, 1.3% of 

methanolic chinaberry leaves extracts for 24, 48, 72 

hrs., group for each concentration. The control groups 

were fed on an artificial diet only. It is shown from 

Table 2 and Figures 11-19 that the metamorphosis in all 

larval groups that exposed to Melia azedarach leaves 

extracts of concentrations 0.7, 1, 1.3% was affected. The 

mean normal duration of the fifth larval instar reached 

3.2days in the control groups compared with 4.1, 3.9, 

4.4 days in 0.7, 1, 1.3% groups; respectively. The mean 

duration of the treated fifth larval instar was increased 

with the increase of M. azedarach concentration and 

with the increase of the period of the treatment. The 

mortality percentage in the fifth larval instar were 6.7, 

48.3, 43.3% for 0.7, 1, 1.3% groups; respectively. The 

mean duration of the sixth larval instar varied from the 

control in increasingly manner reaching a maximum of 

7.9 days in 1.3% treatment for 72hrs. group. The mean 

duration of the sixth larval instar resulting from the 
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treated fifth larval instar were 7.1, 7.1, 7.9 days for 0.7, 

1.0, 1.3 groups; respectively compared to 6.2 days for 

the control group. The mean duration of the sixth larval 

instar varied from the control in increasingly manner 

reaching a maximum of 7.9 days in 1.3% treatment for 

72hrs group. 

The sixth larval instar mortality were 31.7, 38.3, 41.7 in 

0.7, 1, 1.3 treated groups; respectively. In Table 2, the 

higher sixth larval instar percentage mortality is 41.7% 

in 1.3% treatment for 72 hrs group. In Table 2 the pre-

pupal mortality percentage reached up to 6.7, 8.3, 12 for 

0.7, 1.0, 1.3% group; respectively. The percentages of 

larval-pupal intermediates mortality were reached in 

0.7, 1, 1.3% group, 6.7, 5, 6.7; respectively. The 

maximum larval-pupal intermediates mortality 

percentage was in 1.3% treated group, 6.7. The mean 

duration of the pupal period was increased with the 

increase in concentration from 9.2 days in the control 

group to 11.3 in concentration from 9.2days in the 

control group to 11.3, 17.3, 15 days for 0.7, 1, 1.3% 

group; respectively. The pupal duration reached a 

maximum of 15 days in 1.3% treatment for 72hrs group. 

Utilization of the leaves methanolic chinaberry extract 

to different formative phases of cotton leaf worm 

revealed that the fourth and fifth instar of Spodoptera 

littoralis were the most defenseless stages for the 

chinaberry extract treatment. The effect of the 

methanolic chinaberry extract on the larval instars was 

not absolute since it relied on the time of larval instar 

and the grouping of the extraction and the duration of 

the treatment period on the instar. The abnormality 

forms acquired were ordered into three main groups; 

larval irregularities; pupal anomalies and anomalous 

moths. In the present examination, no additional larval 

instar had been seen in the present treatment. 

Individuals of the first larval instar were divided into 

groups, each consisted of 60 larvae. The first group was 

benefited from typical counterfeit eating routine until 

the finish of the analysis. This group represents the 

control group. The other groups were fed on normal diet 

mixed with 0.7%, 1%, 1.3% of the leaves extract for 24, 

48, 72 hours, then the larvae were transferred to the 

normal artificial eating regimen to complete their life 

span, these groups represent the treated groups. The 

experiment was repeated multiple times and the mean 

was recorded. The treatment of the fourth larval instars 

by Zanzalacht leaves extract caused larval mortality, 

pupal and adult malformations.  

The mean percentage of larval mortality as well as the 

pupal and adult malformations (Table 1) concerning 

variations from the norm. The malformed pupae stayed 

accordingly as such without further advancement until 

they died. It is noticed that the malformed adults and 

pupae had been developed and resulted from the 

normally appeared pupae and larvae. The results given 

in (Table 1 and Figure 1) demonstrated a delay in the 

rate of the development of the larvae treated with the 

three concentrations of Melia azedarach leaves extracts. 

Newly molted fifth instar larvae of S. littoralis had been 

divided into groups each group comprising sixty larvae 

fed on artificial diet containing 0.7%, 1%, 1.3% of 

methanolic chinaberry leaves for 24hrs., 48hrs., 

72hrs./each concentration. The control groups were fed 

on artificial diet only. The mean duration of treated fifth 

larval instar was increased with the increase of Melia 

azedarach concentrations. Shalaby et al. [29] revealed 

that larvae of the tobacco horn worm, Manduca sexta

attempted to shed into a supernumerary larval instar 

after treatment with low concentrations of neem seed 

extract. Sieber and Rembold [30] worked on the effect 

of azadirachtin on the shedding of Locusta migratoria. 

He observed that treated larvae remained in the pharate 

condition unable to shed their old cuticle. Deformed 

pupae were obtained by Bidmon et al. [31], after 

injection the blowfly larvae Calliphora vicina by 

azadirachtin. Abnormalities in the larvae, pupae and 
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adults of the house fly Musca vicina were observed by 

Radwan [2] after treatment with different concentrations 

of chinaberry leaf and fruit extracts. Jotwani and 

Srivastava [32] dealt with hatchlings larvae of Chilo 

partellus utilizing neem kernel suspension and by Hyde 

et al. [33] utilizing neem extract for controlling some 

hemipterous rice pests. Schmutterer and Rembold [34] 

detailed that azadirachtin is said to act like a shedding 

hormone mimic.  

Rembold et al. [35] treated Locusta migratoria nymph 

with 4 µg azadirachtin/g fresh weight, within the first 

two days subsequent to shedding. The nymphs were 

incapable of shedding their old cuticle. Prabhaker et al. 

[36] dealt with the larvae of cabbage Looper 

trichoplusiani by neem seed extract, joined into an 

artificial diet, the pupae were deformed. Herbicides and 

insecticides are broadly utilized in current agribusiness. 

It has been accounted for in different investigations that 

use of insecticides can increase tolerance of herbivorous 

insects to insecticides. To enhance food production, 

pesticides are broadly utilized by farmers for crop 

protection. Structurally diverse chemicals have been 

designed as insecticides and herbicides to kill or 

suppress pests such as weeds and insects. Insecticides 

and herbicides may contaminate different environments 

through spray drift, volatilization, leaching and drainage 

[6, 7]. GSTs in insects are associated with inactivation 

of endogenous metabolites and detoxification of 

xenobiotics [8, 11]. S. littoralis is a serious polyphagous 

insect pest that considerably reduces yields of numerous 

economically important crops such as tobacco and 

peanut [13]. Pest management against S. littoralis 

infestation has turned out to be progressively 

troublesome everywhere throughout the world in light 

of the fact that most regularly utilized this pest. 

Different examinations announced that S. littoralis 

developed a high resistance to insecticides such as 

organophosphates and pyrethroids [12, 13, 37].  

The expansion in prohemocyte cells specifically will 

affect the expansion in the quantity of plasmatocytes 

and both of these cells will be engaged with the 

mechanism of the insect's immune system. The 

comparison of the average hemocytic type of S. litura 

larvae when given the extract of M. jalapa happens 

differently. The outcomes demonstrated a distinction in 

the normal kind of hemocytes with various 

convergences of M. jalapa. The extensive number of 

lysosomes with high compound substance on 

plasmatocytes fills in as an impetus for remote 

substances [38]. The humoral insusceptible reaction in 

insects plays a major role in the immune system by 

activating various enzymatic and non-enzymatic 

reactions used by the body for the recognition of foreign 

agents and developing resistance to them. The 

mechanism relies upon the capacity of the cells to 

recognize foreign agents through receptors on their 

membranes. There are eight receptors associated with 

the humoral immune mechanism: thioester-containing 

proteins (TEPs), LPS-binding protein, peptidoglycan 

recognitions proteins (PGRPs), gram-negative bacteria 

binding proteins (βGRPs), hemolin (immunoglobulin 

superfamily), and Bombyx mori multibinding protein. 

The introduction of the foreign agents perceived by 

these receptors impact the cell’s response by stimulating 

the induction and secretion of antimicrobial peptides 

and starting the melanization procedure [39].  

Receptors are an essential piece of the safe immune 

defense mechanisms in organisms. Lectin receptors, 

which are proteins that bind carbohydrates [40] are the 

principle factors activating phenol oxidation in the 

hemolymph plasma [39]. Immulectin in granular cells 

and eonocytoids increment exemplification movement 

[40]. A receptor’s capacity to perceive a foreign agent 

induces the primary receptor to initiate an immune 

response. Lectins are equipped for inciting cell and 

humoral successions in the immune system, can be 
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utilized as a marker for the acknowledgment of foreign 

agents/pathogens and subsequent signal transductions. 

A concentration of 0.2% is subsequently considered as 

the ideal fixation to animate the resistant reaction, as 

shown by the immune response, as indicated by the 

rapid increase in the number of hemocytes produced 

(P<0.05) at this concentration toxicity at high 

concentrations causes a change in an insect’s enzymatic 

and coordination systems. The activation of PO is the 

main enzymatic reaction important to the humoral 

response sequence. This enzyme plays an important role 

in melanogenesis in invertebrates [41, 42]. In 

conclusion; the present results indicated that Zanzalacht

leaves extract has a great potential for becoming an 

important bio-insecticide against S. littoralis.  
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