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Abstract – Four plants belonging to four families were 

evaluated for insecticidal activity toward Culex pipiens and 

Spodoptera littoralis. Crude gradient extracts were obtained 

from the powder of Ipomoea cairica, Sesbania sesban, Acacia 

nilotica and Cymbopogon proximus using different solvents. 

Against C. pipiens, the petroleum ether and hexane extracts 

of C. proximus and I. cairica showed a strong insecticidal 

activity with LC50 = 0.39 and 0.67 mg/ml, respectively. 

Against S. littoralis, the hexane extract of S. sesban was the 

most toxic with 80% mortality. A complete pupation (100%) 

resulted from 1, 5 and 10 mg/ml of hexane extract of S. 

sesban. In contrast, a significant decrease in pupation was 

achieved with 25 mg/ml of hexane extract of I. cairica 

(63.33%). In addition, the adult emergence was significantly 

decreased with water: ethanol extract of A. nilotica (26.98%). 

The effect of extracts on growth of S. littoralis showed that 

petroleum ether and hexane extracts of C. proximus and I. 

cairica were the most potent (22.20 and 22.13%, 

respectively).  
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I. INTRODUCTION 
   

Synthetic pesticides are extensively used in the control 

of plant pests; nevertheless, these chemicals may cause 

toxic residues in treated products. Furthermore, they can 

cause environmental pollution and adverse biological 

effects on animals and human beings owing to their low 

biodegradation [1]. In addition, the risk of developing the 

resistance by pests, microorganisms and high cost-benefit 

ratio are other disadvantages of synthetic pesticide usage 

[2]. Because of these recent reports, there is a demand for 

the progress of new, safe, biodegradable alternatives 

natural pesticides.  

One source of potential new pesticides is natural 

products produced by plants. Not only might certain 

natural products be source of new pesticides, but botanical 

derivatives may be more environmentally benign than 

synthetic chemicals [3,4]. Higher plants, particularly 

tropical flora, provide a potential source of naturally 

pesticides against insects and weeds [5-7]. Botanical 

pesticides are ecofriendly, economic, target specific and 

easily biodegradable [8]. Over 2000 plant species around 

the world were known to possess pest control properties 

[9]. Plant extracts are regarded as constituents in pest 

management programs [10]. They often consist of 

complex mixtures of bioactive constituents plant 

metabolites may produce toxic effects if ingested leading 

to rejection of the host plant [11]. Plant–based antifeedant 

can be of great value in protecting crops from insect attack 

and pest infestation.  Antifeedants are causing the pests 

insects to stop feeding and perhaps starve or to move from 

the treated crop to another one.  

The present reports deals with the insecticidal effects of 

plant extracts from four different family plants (Ipomoea 

cairica, Sesbania sesban, Acacia nilotica and 

Cymbopogon proximus) on Culex pipiens and Spodoptera 

littoralis. 

 

II. MATERIALS AND METHODS 
 

A. Test organisms 
Mosquitoes Larvae, Culex pipiens L. (Diptera: 

Culicidae) and a susceptible cotton leafworm, Spodoptera 

littoralis (Boisd) were obtained from Department of 

Economic Entomology, Faculty of Agriculture, Alexandria 

University.  

B. Preparation of plants extracts  
Acacia nilotica L. Willd seeds (family: Mimosaceae) 

(100 gm) were soaked in a solution of water:ethanol (1:4) 

at room temperature for one day. The solutions were 

filtered and evaporated to yield 3.3 gm extractives [12]. 

Cymbopogon proximus Stapf leaves (family: Gramineae) 

(1000 gm) were extracted with petroleum ether (60-80ºC) 

in a soxhlet apparatus for 6h. Solvent was evaporated to 

yield 20 gm extractives which stored at 4
o
C until used 

[13]. Whole parts of Ipomoea cairica L. Sweet (family: 

Convolvulaceae) were soaked in hexane and then 

evaporated to yield 1.9 gm extractives. Sesbania sesban L. 

Merr. seeds (family: Leguminosae) were extracted with 

hexane (at 60
o
C) and acetone: ethanol (at 65

o
C) in a 

soxhlet apparatus separately for 6h in each case [14]. The 

extracts were dehydrated with sodium sulphate anhydrous, 

and then evaporated. The yield of extracts was 1.6 and 2.3 

gm extractives, respectively.  

C. Phytochemical analysis  
The phytochemical analysis of the tested plants was 

carried out by the standard methods provided by 

Waterman [15]. For alkaloids, 1 ml of HCl was added to 3 

ml of extract. The mixture was heated for 20 min, then 

cooled and filtered. 2 drops of Wagner’s reagent was 

added to 1 ml of the filtrate and the formation of reddish 

brown precipitate was observed. For flavonoids, 3 ml of 

extract was added to 1ml of NaOH for formation yellow 

color. For glycosides (Fehling’s test), 10 ml of 50% H2SO4 

was added to 1 ml of the extract, then heated in a boiling 

water-bath for 15 min and 10 ml of Fehling’s solution was 

added to form a deep blue solution.  The mixture was 

boiled and formation brick red precipitate was observed. 

For saponins (frothing test), 2 ml of extract was vigorously 
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shaken for 2 min then formation of persistent foaming was 

observed. For steroids (Salkwoski’s test), 5 drops of 

H2SO4 conc. was added to 1ml of extract and the 

formation of red color was observed.  

D. Insecticidal bioassay of plant extracts against C. 

Pipiens. 
Larvicidal activity of plant extracts was investigated 

against C. pipiens according to WHO [16] method and 

calculated as lethal concentration of each extractive 

required to produce 50% mortality (LC50) for larvae in 

each treatment. Batches of 25 early 3
rd

 instar larvae of C. 

pipiens in 100 ml of each concentration (0.5, 1, 2, 5 and 10 

mg/ml) and distilled water (control) contained in plastic 

cups. Three replicates were used for each concentration. 

Swimming activity were observed and recorded after 24h 

of treatment. Larvae were considered dead when they did 

not respond to stimulus or did not rise to the surface of the 

solution. 

E. Insecticidal activity and growth-inhibitory assay 

against S. littoralis  
In a standardized screening toxicity test, freshly molted 

3
rd 

instar larvae of S. littoralis were selected. The tested 

extracts at concentrations of 1, 5, 10 and 25 mg/ml at 

treated artificial diet was divided and placed in Petri 

dishes. Three replicates for each treatment and control 

were used. Ten larvae were introduced onto each replicate. 

The experiments were kept in a growth chamber, at 

23±2°C, 70±5% RH and a 16:8h (L: D) photoperiod. After 

6 days of continuous feeding on treated diet, mortality was 

scored and compared with control that was exposed to a 

diet treated with solvent only [17]. For growth-inhibitory 

bioassay, the larvae were weighed before the experiment 

and daily weight measurements were made until the end of 

the experiment based on larval weight gain after 6 days of 

feeding on the treated diet. The growth inhibition 

calculated from this equation:  

100(%)inhibitionGrowth ×






 −
=

CL

TLCL
 

Where CL is the larval weight gain in the control and TL 

is the larval weight gain in the treatment.  

Effects of U. lactuca extracts on pupal and adult 

development were identified by the oral feeding method. 

Freshly molted third -instar larvae left to feed on the diet 

incorporated with crude extracts at concentrations of 1, 5, 

10 and 25 mg/ml until adult emergence. The pupal weight 

(mg), pupal mortality (%) and adult emergence (%) were 

recorded [17]. 

F. Statistical analysis 
Statistical analysis was done using SPSS software. The 

log dose–response curves allowed determination of the 

concentration causing a 50% of mortality (LC50). The 95% 

CL and standard error for the range of LC50 values for the 

compound for assays on mortality were determined by 

least-square regression analysis of the relative growth rate 

(% control) against the logarithm of the compound 

concentration.  Statistical significance data was 

determined with one-way analysis of variance (ANOVA) 

by comparing means using SNK method at the probability 

of 0.05 [18].  

 

III. RESULTS 
 

A. Phytochemical analysis  
The present study carried out on the plant samples 

revealed the presence of medicinally active constituents. 

The phytochemical characters of the four medicinal plants 

investigated are summarized in Table 1. Alkaloids, 

glycosides and flavonoids were present in all the plants. 

Saponines was absent in S. sesban while Sterols was 

absent in A. nilotica (Table 1). The phytochemical 

screening of chemical constituents of the tested plants 

showed that the leaves and seeds were rich in alkaloids, 

flavonoids, glycosides and flavonoids. Sampietro and 

Vattuone, [19] reported that sugarcane straw and its 

phytochemicals can be used as growth regulators of weed 

and crop plants. 

B. The larvicidal activity of crude plant extracts 

against C. pipiens  
The toxicity of the plant extracts to early 3

rd
 instar 

larvae of C. pipiens was evaluated by comparing their 

LC50 values. LC50 values, 95% confidence limits and other 

parameters generated from regression lines of the test 

extracts are shown in Table 2. The activity of crude plant 

extracts is often attributed to the complex mixture of 

active compounds. All tested extracts showed increase 

mortality with increasing concentration. Among the plant 

extracts screened, the petroleum ether and hexane extracts 

of C. proximus and I. cairica exhibited strong larvicidal 

activity against C. pipiens larvae with LC50 values of 0.39 

and 0.67 mg/ml, respectively. While, the hexane and 

acetone: ethanol extracts of S. sesban showed moderate 

activity (LC50 of 1.19 and 4.34 mg/ml, respectively). On 

the other hand, the lowest larvicidal one was the water: 

ethanol extract of A. nilotica. Control of larvae is the most 

effective method in mosquito management programs 

because larvae are limited to aquatic habitats. In this study, 

the toxicities of the plant extracts belonging to several 

families were evaluated to compare their relative toxicities 

against mosquito larvae of C. pipiens. Two of these 

extracts showed larvicidal toxicity. The petroleum ether 

and hexane extracts of C. proximus and I. cairica 

exhibited strong larvicidal activity.  

 

Table 1: Qualitative analysis of the phytochemicals of the tested plants 

Tested plants 
Constituents 

Alkaloides Glycosides Flavonoides Saponines Sterols 

A. nilotica + + + + - 

C. proximus + + + + + 

I. cairica + + + + + 

S. sesban + + + - + 
+, present of constituent, - , absent of constituent 
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Table 2: Larvicidal activity of plant extracts against C. pipiens larvae 

Treatment LC50
a

 (mg/ml) 
95 % Confidence limits 

Slope
b       

± SE Intercept
c  

± SE
 

(X
2
)

d
 P

 e 

Lower Upper 

A. nilotica    

(water: ethanol) 
17.46 11.84 32.33 1.35±0.18 -5.75±0.65 0.00 1.0 

C. proximus       

 (Petroleum ether) 
0.39 0.10 0.58 2.66±0.38 -6.9±1.10 5.81 0.12 

I. cairica     

 (hexane) 
0.67 0.61 0.73 2.23±1.55 -14.3±1.55 1.27 0.73 

S. sesban  

 (hexane) 
1.19 0.45 2.50 2.46±0.64 -7.68±0.64 23.33 

0.0 

 

S. sesban    

(acetone : ethanol) 
4.34 3.66 5.27 1.77±0.54 -6.47±0.54 4.43 0.21 

 

a LC50 concentration causing 50% death for  the  larvae 
b Slope of the concentration - mortality regression line ± SE 
c Intercept of the regression line ± SE 
d Chi square value                  
e probability value 

 

Table 3: Effects of plant extracts on larval mortality, pupation and adult emergence by feeding S. littoralis on treated 

artificial diet for 6 days 

Treatment 

( mg/ml) 

Larval mortality 

(%) ±SE 

Pupation 

(%) ±SE 

Adult emergence 

(%) ±SE 

A. nilotica (water: ethanol) 

control 00.0
e
± 0 0.0 100.0

b
±00.0 86.66

f
±6.66 

1 10.0
cde

 ± 5.77 89.26
ab

±6.425 62.50
bcdef

±00.0 

5 13.33
cde

± 8.81 84.86
ab

±2.60 50.58
bc

±10.52 

10 16.66
cde

 ± 3.33 83.72
ab

±3.02 47.61
bc

±4.76 

25 23.33
cde

 ± 3.33 82.13
ab

±3.56 26.98
a
±6.35 

C. proximus (petroleum ether) 

1 23.33
cde

±3.33 95.83
b
±4.16 68.33

bcdef
±2.91 

5 30.0
bcde

±00.0 95.23
b
±4.76 54.76

bcd
±2.380 

10 36.66
bcd

±3.33 95.23
b
±4.76 50.0

bc
±00.0 

25 40.0
bc

±5.57 82.22
ab

±9.68 41.66
ab

±8.33 

I. cairica (hexane) 

1 00.0
e
±00.0 93.33

b
±6.66 78.89

def
±5.48 

5 3.33
e
±3.33 90.0

ab
±5.77 66.66

bcdef
±00.0 

10 6.66
de

±3.33 86.66
ab

±3.33 57.86
bcde

±2.31 

25 10.0
cde

±5.77 63.33
a
±3.33 53.17

bcd
±7.0 

S. sesban  (hexane) 

1 30.0
bcde

±15.27 100.0
b
±00.0 71.40

cdef
±0.0 

5 33.33
bcde

±17.63 100.0
b
±00.0 65.0

bcdef
±5.0 

10 53.33
b
±8.81 100.0

b
±00.0 65.0

bcdef
±5.0 

25 80.0
a
±5.77 88.89

ab
±11.11 55.57

bcd
±11.11 

S. sesban (acetone:ethanol) 

1 10.0
cde

 ± 00.0 92.59
b
±3.70 84.26

ef
±3.233 

5 10.0
cde

 ± 5.77 85.55
ab

±9.87 83.33
ef
±8.33 

10 10.0
cde

 ± 00.0 85.55
ab

±9.87 82.13
ef
±3.56 

25 20.0
cde

 ± 10.0 85.33
ab

±10.08 77.75
def

±5.54 
 

Data are means ±SE. of three replicates. Values followed by the same letter (s) within a column are not significantly different at 

P≤0.05, 2by Student-Newman-Keuls (SNK) Test. 
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Table 4: Effect of plant extracts on the growth of 3
rd

 instar larvae of S. littoralis by feeding on treated artificial diet for 6 

days 

Conc. 

(mg/ml) 

Growth inhibition (%) ±SE 

A. nilotica  
(water: ethanol) 

C. proximus   
(petroleum ether) 

I. cairica      
 ( hexane) 

S. sesban 
(hexane) 

S. sesban  
(acetone: ethanol) 

1 6.23a±4.85 4.73a±3.42 8.06a±1.26 0.0a±0.0 1.66a±1.66 

5 7.93a±6.58 10.53a±6.28 14.96a±5.08 4.33a±4.33 15.53a±4.43 

10 14.86a±1.80 18.8a±3.97 15.56a±8.82 10.20a±1.4 15.50a±4.61 

25 17.5a±2.53 22.2a±10.22 22.13a±6.89 21.66a±10.72 19.96a±3.37 
 

Data are means ±SE. of three replicates. Values followed by the same letter (s) within a column are not significantly different at 

P≤0.05, by Student-Newman-Keuls (SNK) Test 

 

C. The insecticidal of crude plant extracts on the 

percentage of larval mortality, pupation, adult 

emergence and growth of S. littoralis larvae 
The effect of feeding 3

rd
 instar larvae of S. littoralis on 

artificial diet containing different concentrations of some 

plant extracts on larval mortality (%), pupation (%), adult 

emergence (%) and growth inhibition (%) after 6 days  

from beginning of feeding are presented in Tables 3 and 4. 

As shown in Table 3 the larval mortality increased with 

the increase of the extract concentration. The data 

indicated clearly that the hexane extract of S. sesban was 

the most potent as larvicide with mortality (%) of 80% at 

25 mg/ml followed by petroleum ether extract of C. 

proximus (40%) at the same concentration. The results 

also showed that there are no significant differences 

between the activities of water: ethanol extract of A. 

nilotica and acetone: ethanol extract of S. sesban against S. 

littoralis larvae with mortality (%) 23.33 and 20% at the 

high concentration, respectively. While, the hexane extract 

of I. cairica was the lowest toxic one against the larvae 

(the mortality not exceeds 10% at high concentration). 

Results of the effect of different extracts on pupation (%) 

of S. littoralis larvae are also shown in Table 3. A 

complete pupation (100%) resulted from the treatments of 

control and the concentrations of 1, 5 and 10 mg/ml of 

hexane extract of S. sesban. On the other hand, a 

significant decrease in pupation (%) was achieved with 25 

mg/ml of hexane extract of I. cairica (63.33%) followed in 

descending order with the water:ethanol extract of A. 

nilotica and petroleum ether extract of C. proximus. 

Furthermore, the adult emergence was significantly 

decreased in the larvae treated with water:ethanol extract 

of A. nilotica where adult emergence (%) of 26.98% at 25 

mg/ml compared to 86.66% in control, followed in the 

descending order with the extract of C. proximus, I. 

cairica and hexane of S. sesban (41.66, 53.17 and 55.57%, 

respectively). However, acetone:ethanol extract of S. 

sesban was the lowest active one against the larvae of S. 

littoralis (77.75% at 25 mg/ml). Results of the effect of 

plant extracts on growth of S. littoralis larvae as shown in 

Table 4 indicated low activity as growth inhibitors. 

Petroleum ether and hexane extracts of C. proximus and I. 

cairica with a concentration of 25 mg/ml were the most 

potent as growth inhibitors with 22.20 and 22.13%, 

respectively, followed by acetone: ethanol extract of S. 

sesban (19.96% at the same concentration).  

 

 

IV. DISCUSSION 
 

Extracts were the only means to figure out how much 

toxic are the four plants investigated in this study to 

mosquito larvae. Mosquito larvae were used for screening 

the toxicity of plant extractives and synthetic chemicals by 

many authors such as Jacobson, [20]. In the present study, 

the toxicity of different plant extracts against the 3
rd

 instar 

larvae of C. pipiens was determined. Among these extracts 

petroleum ether and hexane extracts of C. proximus and I. 

cairica exhibited strong insecticidal activity against 

mosquito larvae with LC50 values of 0.39 and 0.67 mg/ml, 

respectively. While, hexane and acetone:ethanol extracts 

of S. sesban showed moderate toxicity with LC50 of 1.19 

and 4.34 mg/ml, respectively.   

Plant–based antifeedant can be of great value in 

protecting crops from insect attack and pest infestation and 

may replace synthetic insecticides in future. Antifeedants 

are causing the pests insects to stop feeding and perhaps 

starve or to move from the treated crop to another plant. 

Plant extracts often consist of complex mixtures of 

bioactive constituents plant metabolites may produce toxic 

effects if ingested leading to rejection of the host plant 

[11]. The active compounds may act as antifeedants, 

disturb insect growth, development and inhibit oviposition 

[21]. Frazier [22] reported that antifeedants can be found 

among all major classes of secondary metabolites 

(alkaloids, flavanoids, terpenoids and phenolics). 

According to Isman [23] antifeedants have some 

physiological or toxic actions on insects, depending on the 

treatment concentrations. 

These plants displayed distinct toxicity which cannot 

ignored relative to the other toxic plants. Therefore, these 

extracts were screened for their toxic effects on 3
rd

 instar 

larvae of S. littoralis fed on artificial diet. The results of 

insecticidal activity show that hexane and petroleum ether 

extracts of S. sesban and C. proximus were the most potent 

extracts with mortality (%) of 80 and 40%, respectively, at 

25 mg/ml. Also, results revealed that the hexane extract of 

I. cairica caused a significant decrease in pupation of 

larvae but the water:ethanol extract of A. nilotica caused 

significant decrease in adult emergence. On the other 

hand, petroleum ether and hexane extracts of C. proximus 

and I. cairica were the most potent extracts as growth 

inhibitors for S. littoralis. The insecticidal activity of a 

number of plant extracts have been evaluated against 

many insects [24,25]. 
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The use of plant extracts has long been identified as 

traditional means to control plant diseases. However, the 

actual use of these products in plant disease control has 

only recently become an important field of study. Plants 

produce numerous and varied organic compounds, of 

which the majority does not directly participate in the 

plant’s growth and development and are generally called 

secondary metabolites [Roda and Baldwin, 2003]. For the 

plants the synthesis and formation of these compounds 

allow them to defend themselves from herbivores, 

pathogens (bacteria, fungi and viruses) and from other 

plants [26, 27]. 

  

V. CONCLUSION 
 

In conclusion, results of this study showed that 

petroleum ether and hexane extracts of C. proximus and I. 

cairica exhibited strong insecticidal activity against 

mosquito larvae while, hexane and petroleum ether 

extracts of S. sesban and C. proximus caused significant 

insecticidal effect against S. littoralis larvae. Thus, 

petroleum ether and hexane extracts of the two plants C. 

proximus and I. cairica showed insecticidal activity. They 

are potential source of bioactive compounds and should be 

investigated for natural insecticides. Further studies are 

going on these plants in order to isolate, identify, 

characterize and elucidate the structure of the bioactive 

compounds. 
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