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ABSTRACT 

 
Toxic effects and antifeedant rate of aqueous extract based on Azadirachta indica (A. Juss) and a Jatropha 

carcus L. seeds and leaves and two insecticides commonly used in vegetable fields on the larvae of the 
diamondback moth, Plutella xylostella L. were studied by bioassay using no-choice tests. The repellent effect of 
these products was evaluated by bioassay using choice tests. Aqueous extract of neem and jatropha seeds 80 g/L 
have higher toxic effect, antifeedant rate and repellent effect on Plutella xylostella larvae than the insecticides 
Décis and Cypercal in 72 hours. Antifeedant rate of aqueous neem seeds 80 g/L, aqueous jatropha seeds 80 g/L 
extracts and insecticides Décis 12 EC and Cypercal 50 EC were 98.99%, 97.53%, 78%, 91.30%, respectively. 
Antifeedant activity was increased with increasing plant extract concentrations. Aqueous neem and jatropha 
seeds 80 g/L were on repellent class II and insecticides Décis and Cypercal were on repellent class I. Based on 
the results of this study aqueous extract of neem and of jatropha seeds 80 g/L could be used to protect crops 
against Plutella xylostella. 
KEYS WORDS: Azadirachta indica;  Jatropha carcus ; Plutella xylostella ; biopesticides ; larvae mortality 

 

1-INTRODUCTION 

 
The diamondback moth Plutella xylostella L. (Lepidoptera: Plutellidae) is oligophagous and the most 

destructive pest of Brassicaceae worldwide and poses particularly acute problems in tropical areas [1, 2]. The 
proliferation of larvae pest populations is favoured by the short duration of the life cycle, with up to 20 
generations per year under tropical conditions [3] and a high reproductive potential of the females [4]. Chemical 
control is impaired by multiple-insecticide resistance in this species [5, 6, 7]. In some regions, P. xylostella 
larvae infect and cause 90% of crop losses despite the application of insecticides in cruciferous crops Brassica 
[8]. Thus, for the control of P. xylostella, farmers of use improperly insecticides [1]. This represents 30-50% of 
production costs, ahead fertilizer costs [9]. In fact, the damage caused by this pest has been estimated globally to 
cost US$ 1 billion in direct losses and control costs [1, 10]. Several studies have shown that the use of 
insecticides is not a sustainable pest management option for farmers, as it is fraught with problems such as the 
improper handling of insecticides, increased cost of insecticides, reduced control efficacy and contamination of 
the farming environment [11]. A possible alternative to insecticides in the development of an integrated 
management strategy against P. xylostella is biological control using biopesticides based on Azadirachta indica 
and Jatropha carcus.  

J. curcas extracts showed nematicidal, fungicidal effects [12]. It also exhibited insecticidal activities 
against moths, butterflies, aphids, bugs, beetles, flies, and cockroaches [13]. Toxicity of J. curcas seeds is 
attributed to several components, including saponins, lectins (curcin), phytates, protease inhibitors, curcalonic 
acid and phorbol esters [14].  

Most work showed that azadirachtin, a limonoid from the seeds and leaves of the neem tree, Azadirachta 

indica had both a potent antifeedant and insect growth regulator [15, 16]. 
The present study was carried out with the objective of demonstrating the biological activity of aqueous 

neem and jatropha seeds and leaves extracts against P. xylostella and to determine the efficacy and potentials of 
using any of these biopesticides as choice candidates in the control of this insect pest. 
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2- MATERIALS AND METHODS 

 

 2.1. Plutella xylostella 

 Plutella xylostella larvae were collected on unsprayed cabbage plots from the entomological research farm, 
INPHB Yamoussoukro in July 2013. 

 

2.2. Insecticides, biopesticides and their preparation  
2.2.1. Preparation of insecticides 

Standard formulations of insecticides Décis (12 EC, AF- CHEM SOFACO, Côte d’Ivoire) and Cypercal 
(50 EC, AF- CHEM SOFACO, Côte d’Ivoire) were purchased for the study. The active ingredient of Cypercal 
50 EC and Décis 12 EC are 50 g/L cypermethrin (C22H19Cl2NO3) and 12 g/L deltamethrin (C22H19Br2NO3), 
respectively. They belong to the family of synthetic pyrethroids and EC formulation. The recommended dose is 
40 mL in 15 L for the Cypercal. For Décis, 50 mL of the product are added to 15 L of water. These were foliar 
insecticides acting by contact and ingestion. Fresh insecticide solutions were prepared when required for the 
bioassay (Table 1). Solutions were diluted using the formula C1V1 = C2V2 [17], where C1 and C2 are 
concentration of first and second solution, V1 and V2 are volume of first and second solution, respectively.  

 

2.2.2. Preparation of  biopesticides 

Biopesticides used were aqueous neem (Azadirachta indica) and jatropha (Jatropha carcus) seeds and 
leaves extracts at different concentrations.  

For a better extraction of the active material 200, 500 or 800 grams of neem or jatropha seeds were cleaned, 
de-shelled and subsequently the kernels and hulls were separated manually. The kernels were grounded to fine 
powders. The fine powders were placed in a bucket with 10 liters of water. The content was vigorously stirred 
every 2 hours. After 24 hours of soaking, the solution was filtered through a piece of fabric to retain the tissue and 
debris on the filter and the filtrate into a clean bucket. Then, the filtrate was used for the bioassay (Table 1) [18].  

For extraction of active substance of neem and jatropha leaves, the leaves were collected during day time 
and immediately ground in a mortar to obtain a pasty content. The pasty content was weighed and introduced 
into a plastic bucket containing water at a dose of 1 kg into 15 liters of water or 1 kg/10 liters. The mixture was 
vigorously stirred every two hours and for three days. After steeping, the solution was filtered through a clean 
cloth and the filtrate was used to the bioassay (Table 1) [19, 20]. 

 

2.3. Bioessay 

Laboratory bioassays were conducted to evaluate toxicity, antifeedant and repellent effects of neem and 
jatropha aqueous extracts, and insecticides Décis and Cypercal at 25 ± 1°C, 75 ± 5 % r. h.  

 

2.3.1. Larvicidal bioassay by ingestion 

In the ingestion bioassay, only a cabbage unsprayed leaves disc (5 cm diameter) were treated with 
insecticides Décis and Cypercal or with neem and jatropha seeds and leaves aqueous extracts at three 
concentrations. Both sides of cabbage unsprayed leaves disc (5 cm diameter) were dipped in 250 µl of evey 
concentration of Décis or Cypercal or  neem or jatropha seeds and leaves aqueous extract (Table 1) diluted in 
1ml of distilled water for 10 s. A cabbage leaf disc (5 cm diameter) dipped in 1.25 mL of distilled water were 
used for the control. After air-drying for 1 hour, leaves disc were individually placed on the filter paper in a Petri 
dish (9 cm diameter), into which 20 larvae were introduced. Each treatment had three replications. Mortality was 
assessed and the dead larvae were removed at 24 hours intervals for 3 days after initial feeding. After feeding for 
48 h, the larvae were transferred into another clean Petri dish with cabbage leaf disc treated as larval food [21, 
22]. The feeding area was charted on graph paper after 48 h and after 72 h after initial feeding [23]. 
The corrected mortality was calculated using Abbotts’s [24] formula:  

Mc % = x 100, Where: 

 Mc : Corrected mortality (%),   
 Mo: number of larvae mortality in cabbage disc treated after feeding for 72 h (%);  
Me: of larvae mortality in cabbage disc treated with distilled water (control) after feeding for 72 (%). 
LC50 were evaluated, and the efficacy of each product in 24 h was calculated according to the formula: 
 E= LC50/CU 
LC50: concentration (g/L) of insecticide or biopesticide required to kill half of insect’s initial population at 24 
hours;     
CU: Concentration (g/L) of insecticide or a biopesticides used on farm.  
The biopesticide or an insecticide is more effective than LC50/CU ratio is low. 
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The antifeedant effect of aqueous extracts of  neem and jatropha seeds and leaves and insecticides Décis and 
Cypercal against P. xylostella larvae was calculated with the formula as adopted by Abivardi and Benz [25] and 
by Cui et al. [26]: 
Antifeedant rate (%) = [(Cc−Ct)/Cc] × 100,  

 

Table 1: Aqueous neem and jatropha extracts and of insecticides Décis and Cypercal used to bioassay 
Treatment used to bioassay  

Aqueous neem extract Aqueous jatropha extract  Insecticides  

  Décis Cypercal  

seed extract 80 g/L (T1) seed extract 80 g/L (T2) 0.042 g/L (T4) 0.13 g/L (T7) 

seed extract 50 g/L (T5) seed extract 50 g/L (T6) 0.025 g/L(T’4) 0.1 g/L (T’7) 

seed extract 20 g/L (T’’1) seed extract 20 g /L (T’’2) 0.016 g/L (T’’4) 0.06 g/L ( T’’7) 

Leaves extract 67 g/L (T3) Leaves extract 67 g/L (T8) - - 

Leaves extract 35 g/L (T’’3) Leaves extract 35 g/L (T’’8) - - 

Leaves extract 100 g/L (T’3) Leaves extract 50 g/L (T’8) - - 

Jatropha seeds 80 g/L (T2) + Neem leaves 67 g/L (T3) : T - - 

Jatropha seeds 50 g/L (T6) + Neem leaves 67 g/L (T3): T’ - - 

 
Where:  Cc = consumed cabbage leaf disc in control 
              Ct = consumed cabbage leaf disc in Treatment.  

 

2.3.2. Repellent activities of aqueous neem and jatropha seeds and leaves extracts, and of insecticides 

Décis and Cypercal. 
The choice test assesses the repellent effect of various insecticides against insect by the method of preferential 

area on Whatman paper [27]. This test helps to identify a possible rejection behavior of media containing 
biopesticides or insecticides [28]. The Whatman paper disc (9 cm diameter) was cut into two equal parts, each with 
31.80 cm² surface. Then 0.5 ml of each of the solutions thus prepared was uniformly spread on a half of the disc 
and the other half receives only 0.5 ml of distilled water. After one hour, the time required for complete evaporation 
of solvent dilution, the two halves discs were soldered using an adhesive tape. The disc of Whatman paper 
reconstituted was placed in a Petri dish (9 cm diameter) and 20 larvae were placed on the center of each whatman 
paper disc (9 cm). Three repetitions were performed for each concentration. After every two hours for eight hours, 
the number of insects on the treated part of Whatman paper with the product (Nt) and the number of those present 
on part of whatman paper disc treated only with distilled water (Nc) were counted. Repellent rate (PR) was 
calculated using the following formula: PR = (Nc-Nt) x 100 / (Nc + Nt) [29] and assigned to different repellent 
classes ranging from 0 to V [27]: Class 0 (PR <0.1%), class I (PR = 0.1 to 20%), class II (PR = 20.1 to 40%), class 
III (PR = 40.1 to 60%), class IV (PR = 60.1 to 80%) and class V (PR = 80.1 to 100%).  

 

2.4. Data analysis 

Statistical analysis of the experimental data was performed by the Probit analysis as described by Finney 
[30] using XLSTAT (2013) to find out LC50. The efficacy of the different treatments was compared using the 
final mortalities (i.e. final cumulative mortalities). Differences in mortality rates, antifeedant rate,  repellent rates 
were analyzed by analysis of variance (ANOVA main effect) on the threshold of 5% and average discriminated 
with the Student-Newman-Keuls (SNK) using the STATISTICA software version 7.1 (2005).  

 

3. RESULTS 

 

3.1. Toxicity of neem and jatropha seeds and leaves aqueous extracts, and of insecticides Décis and 

Cypercal  
3.1.1. LC50 determination  

LC50 of insecticide Décis and Cypercal were 0.11 and 1.26 g/L respectively. LC50 of aqueous extracts of 
jatropha seeds, neem seeds, neem leaves and of jatropha leaves were 9.32, 17.45, 116.45 and 169.95 g/L 
respectively. For the mixture of aqueous extracts of jatropha seeds and of neem leaves, LC50 were 12.08. The 
toxicity of different products were ranked more effective to least effective on P. xylostella larvae by comparing 
the LC50/CU report. Thus, all aqueous extract of neem and jatropha were more toxic by ingestion to the 
insecticides Décis and Cypercal. Aqueous extract of Jatropha seeds was most toxic. It was followed respectively 
by the mixture of aqueous jatropha seeds extract and neem leaves, aqueous neem seed extract, aqueous neem 
leaves extract and by aqueous jatropha leaves extracts (Table 2). 
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Table 2: LC50 and efficacy order of aqueous extracts based on neem and jatropha, and of insecticides Décis and  
Cypercal to P. xylostella larvae in the ingestion toxicity test  
 

Efficacy 

order  

Treatment LC50 at 24 h 

(g/L) 

Concentration (g/L) use on farm 

(CU) 

LC50/CU 

1 Aqueous jatropha seeds extract  9.32  50  0.18 

2 Aqueous jatropha seeds extract  + Aqueous neem 

leaves extract 

12.08  50  0.24 

3 Aqueous neem seeds extract  17.45 50 0.35 

4 Aqueous neem leaves extract  116.65 67 1.74 

5 Aqueous jatropha leaves extract  169.95 67 2.53 

6 Décis 12 EC 0.11 0.042 2.62 

7 Cypercal 50 EC 1.26 0.13 9.69 

 

3.1.2. Toxicity of aqueous neem and jatropha extracts after 72 hours 

Toxicity of aqueous neem and jatropha seeds extract and of insecticides Décis and Cypercal to P. 

xylostella larvae  

The mortality of P. xylostella larvae consuming cabbage discs impregnated with aqueous neem and 
jatropha seed extracts 20 g/L, 50 g/L or 80 g/L, or with insecticides Décis and Cypercal were lowered the first 
day and did not exceed 30% regardless of the product used. The aqueous extracts from neem seeds 20 g/L and 
jatropha 20 g/L induced the highest mortality in 24 hours. These mortality rates were 25.88% and 28.95% 
respectively. The mortality rates were respectively followed by those of insecticides Décis (20.61%) and 
Cypercal (17.36%), aqueous jatropha seeds extract 50 g/L (15.09%), aqueous jatropha seeds extract 80 g/L 
(10.18%) and those of aqueous neem seeds extract 80 g/L (10%) and 50 g/L (3.33%). After 48 hours feeding, P. 

xylostella larvae mortality in the aqueous jatropha seeds extract 20 g/L (63.40%) and 50 g / L (60.06%) were the 
highest. These mortality rate of P. xylostella larvae were followed respectively by those of aqueous neem seeds 
extract 20 g/L (59.59%), insecticide Cypercal (58.82%), aqueous jatropha seeds extract 80 g/L (55.77%), 
aqueous neem seed extract 80 g/L (53.92%), Décis (47.71%) and aqueous neem seed extract 50 g/L (34.75%). 
After 72 hours feeding, aqueous neem seed extract 80 g/L produced high mortality (66.39%) to the larvae than 
the aqueous neem seeds extracts 20 g/L (62.28%) and 50 g/L (54.62%). The aqueous jatropha seeds extract 80 
g/L (71.83%) induced high mortality to P. xylostella larvae compared to other jatropha seeds extracts 20 g/L 
(68.42%) and 50 g/L (56.63%). The Cypercal induced high mortality rate (69.06%) than Décis (61.26%).  

Aqueous neem and jatropha seed extracts 20 g/L and 80 g/L mortality rate were greater than that of the 
insecticide Décis after 72 hours feeding. Only aqueous jatropha seeds extract 80 g/L induced high mortality to P. 

xylostella larvae than Cypercal after 72 hours feeding (Figure 1). 

 

Toxicity of aqueous neem and jatropha leaves extracts, and of neem leaves and jatropha seeds, 

and of insecticides Décis and Cypercal to P. xylostella larvae  

The first day of P. xylostella feeding, the aqueous jatropha leaves extract 67 g/L (20.79%) produced higher 
mortality to P. xylostella larvae than the insecticides Décis (20.61%) and Cypercal (17.37%), aqueous extracts T’ 
(10.26%), T (8.68%), and aqueous neem leaves extracts 67 g/L (1.67%). After 48 hours feeding, the mortality 
rate of each tested product increased and was higher for the aqueous jatropha leaves extract 67 g/L (61.66%). 
This mortality rate obtained with the aqueous jatropha leaves extract 67 g/L on the second day were respectively 
followed by those of Cypercal (58.82%), aqueous extract T’ (53.49%), Décis (47.71%), aqueous extract T 
(44.23%) and by aqueous neem leaves extract 67 g/L (38.34%). On the third day of experiment, the mortality 
rate of P. xylostella larvae obtained for aqueous extracts T’ was 61.58% and was similar to that of insecticide 
Décis (61.26%). These mortality rates of P. xylostella larvae remain below those of insecticide Cypercal 
(69.05%) and those of the aqueous jatropha leaves extract 67 g/L (69.29%). Moreover, the mortality rate of P. 

xylostella larvae were the lowest for the aqueous extract of neem leaves 67 g/L (52.26%) and aqueous extract T 
(47.42%) (Figure 2). 
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Figure 1: Ingestion toxicity of aqueous neem and jatropha seeds extract and of insecticides Décis and Cypercal 
on P. xylostella larvae. 

 

 
 

Figure 2: Ingestion toxicity of aqueous neem and jatropha leaves extracts, and of neem leaves and jatropha seeds, 
and of  insecticides Décis and Cypercal on P. xylostella larvae. 

 

3.2. Antifeedant and repellent activities of jatropha and neem seeds and leaves aqueous extracts, and of 

insecticides Décis and Cypercal. 

3.2.1. Antifeedant activity 
Aqueous extracts, of neem seeds 50 g/L and 80 g/L, of jatropha seeds 80 g/L and the aqueous extract T’ 

significantly reduced the consumption of cabbage leaves by P. xylostella larvae. As the aqueous neem leaves 
extract 67 g/L, aqueous extract T and Cypercal, moderately restricted food intake by P. xylostella larvae. The 
aqueous jatropha seeds extract 50 g/L, aqueous jatropha leaves extract 67 g/L and Décis had low antifeedant rate. 
The antifeedant rate of aqueous neem seeds extracts 80 g/L (98.19%) and 50 g/L (97.53%) to P. xylostella larvae 
were high. The antifeedant rate decreased slightly when the concentration of the extract was 50 g/L and it was 
very lowered when cabbage leaf disc were treated with aqueous neem seed extract 20 g/L (39.65%). As for the 
aqueous neem leaves extracts 67 g/L, its antifeedant rate was 93.61%.  

Aqueous jatropha seeds extract 80 g/L had higher level of antifeedant rate (97.53%) than aqueous jatropha 
seeds extract 50 g/L (86%) and 20 g/L (54.43%). Aqueous jatropha leaves extracts 67 g/L (T8) induced 83% 
antifeedant rate and were lower than those of aqueous jatropha seeds extract 80 and 50 g/L (Table 3). 
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3.2.2. Repellent activity 
Witnesses’ paper and paper treated with different products were visited by P. xylostella larvae. The results 

indicate that the aqueous extracts based on neem and jatropha seeds and leaves act as potential repellent 
activities to P. xylostella larvae. In fact, the aqueous neem seeds extracts 80 g/L (T1) (36.67%) and 50 g/L (T5) 
(36.67%), and of jatropha seeds 80 g/L (T2) (24.17%) and 50 g/L (T6) (36.67%), and aqueous extracts of 
jatropha leaves 67 g/L (T8) (27.5%) and T’ (30.00%) were on repellent class II. Their repellency activities were 
superior to those of insecticides Décis (18.33%) and Cypercal (6.67%), aqueous neem leaves extracts 67 g/L (T3) 
(19.17), T (8.33), T’’ 1 (5.83) and T’’ 2 (14.17) which were on repellent class I (Table 3).  

 

4. DISCUSSION 

 
Neem and jatropha seeds and leaves aqueous extract, and insecticides Décis and Cypercal have showed 

remarkable effect on P. xylostella larvae as toxic, antifeedant, and repellent compounds. However, LC50 values 
to P. xylostella larvae determined at insecticides Décis and Cypercal ingestion were high compared to the 
concentrations used on field. The toxicity of insecticides Décis and Cypercal is related to their neurotoxic 
activity. In fact, pyretroids cause prolonged membrane depolarization leading to repetitive nerve firing by 
binding to sodium channels and keeps the channel open [31]. According to Al-Sayeda [32], insecticides caused 
cholinesterase inhibition responsible for the inactivation of acetylcholine at neuromuscular junctions. 
Acetylcholinesterase (AChE) is a key enzyme in the cholinergic synapses where it rapidly terminates nerve 
impulses by catalyzing the hydrolysis of the neurotransmitter acetylcholine. Insecticides are substrates of AChE 
and their hydrolysis results in the phosphorylation of the active serine followed by dephosphorylation [33]. This 
dephosphorylation is very long, synaptic transmission remains blocked, whereas deacetylation of the acetylated 
enzyme by its natural substrate acetylcholine is a rapid process [34]. Consequently, blockage of AChE by 
insecticides leads to the death of the insect.  
The high value of LC50 in bioessay showed that farmers use large quantities of insecticides to protect their crops 
from P. xylostella damage. Indeed, intensive use of insecticides in its control has led to this pest developing 
resistance to a range of insecticides. This was in accordance with Sayyed and Wright [5], who reported that 
populations of P. xylostella collected in fields treated in Malaysia had high resistance to cypermethrin and  

 

Table 3 : Antifeedant rate, repellent effect and repellent class of aqueous neem and jatropha extract, and of 
insecticides Décis and Cypercal on P. xylostella larvae 

Treatment Antifeedant  rate PR (%) class 

Neem seeds 80 g/L (T1) 98.19a ±1.26 36.67a II 

Jatropha seeds 80 g/L (T2) 97.53a ±1.46 24.17abc II 

Neem leaves 67 g/L (T3) 93.61ab ±1.68 19.17abc I 

Décis 12 EC (T4) 78.00c ±1.15 18.33abc I 

Neem seeds 50 g/L (T5) 97.53a ±1.14 36.67a II 

Jatropha seeds 50 g/L (T6) 86.00bc ±2.74 36.67a II 

Cypercal 50 EC (T7) 91.30ab ±3.02 6.67c I 

Jatropha leaves 67 g/L (T8) 83.00bc±2.81 27.50abc II 

Jatropha seeds 80 g/L (T2) + Neem leaves 67 g/L (T) 94.11ab ±2.63 8.33c I 

Jatropha seeds 50 g/L (T6) + Neem leaves 67 g/L (T’) 97.86a ±0.97 30.00ab II 

Neem seeds 20 g/L (T’’1) 39.65e ±10.91 5.83c I 

Jatropha seeds 20 g/L (T’’2) 54.43d ±12.03 14.17bc I 

p 0.00 0.00 - 

 
Means followed by the same letter in a same column are not significantly different at P <0.05 level (Newman-
Keuls test). 
 

Deltamethrin compared to untreated population in the laboratory. Similar results were reported by Khaliq et 

al. [35], who showed that LC50 values increased to P. xylostella in several localities of Pakistan. According to 
these authors, LC50 increased from 0.19 to 1.88 mg/L for cypermethrin and 0.31 to 2.64 mg/L for deltamethrin. 
Attique et al. [36] and Zhao et al. [6] also showed that the resistance of field populations of P. xylostella 
gradually increases. These resistance developed by the insects could be link to degradation and modification of 
insecticides target such as acetylcholinesterase [33, 34]. 

The aqueous extracts of neem seeds and jatropha at high concentrations 80 g/L and 50 g/L had higher 
toxicity, antifeedant and repellent effect than Cypercal and Décis. These highs toxicity, repellent and antifeedant 
effects of biopesticides based on neem and jatropha seeds aqueous extract led to the high concentrations of 
bioactive compounds on seed which induced  high biological effect on P. xylostella larvae. According to 
Trematerra and Sciarretta [37], repellent and antifeedant effects of aqueous neem and seeds extracts were 
responsible for insect’s larvae and adults’ mortality. The compounds of these biopesticides neem and jatropha 
would act on insect’s chemoreceptor and prevent food intake. According to Mordue-Luntz et al. [38] 
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Azadirachtin stimulates specific ‘deterrent’ cells in chemoreceptors and also blocks the firing of ‘sugar’ receptor 
cells, which normally stimulate feeding. Jatropha aqueous extracts contain protease inhibitors [39, 40] and 
secondary metabolites of neem affected the production of digestive enzymes such as amylase, glucosidases, 
lipases and proteases [41]. These biopesticides were on repellent class II. When these biopesticides based on 
neem and  jatropha seeds were diluted (20 g/L), their repellency effect decreases (repellent class I) and its 
induced high consumption of cabbage leaves discs treated with these biopesticides. Consequently, it’s induced 
high mortality of P. xylostella larvae. 

The aqueous neem extracts contained azadirachtin, the Nimbin, the salanine and sterol [42] and other 
substances in particular saanine and meliantriol which have an effect on insect biology [43]. These compounds of 
neem on the cabbage leaf disc reduced the consumption of P. xylostella larvae. Azadirachtin can affect the secretory 
function of neuroendocrine cells in insects [44]. The incorporation of azadirachtin in the food hoppers greatly 
reduces the enzymatic activity of α-amylase [45], which could disturb the mechanism controlling the production of 
trypsin by the cells of the wall midgut [46]. When azadirachtin enters in the body of the larvae, it is mediated by its 
binding to the ecdysone receptor (EcR), in the presence of a heterodimeric partner, ultraspiracle protein (USP) [47, 
48]. The activity of ecdysone is suppressed and the larva is unable to mutate and remain in the larval stage and 
eventually died [48]. According to Rembold and Banerjee [49], azadirachtin causes accumulation of serotonin in 
neuroendocrine organs, interferes with neurotransmitter and this causes the inhibition of the release of ecdysone. 
These neem extracts with high concentrations reduce the release of phosphorus for energy metabolism and the rate 
of transport of metabolites and this could be the cause of the insecticidal activity of aqueous neem seed extract on 
insects [50, 51]. According to these authors, these compounds modify the activity of adenosine triphosphatases 
(ATPase) in insects. The incorporation of neem bioactivities substances, azadirachtin, salanine and nimbin in an 
artificial diet significantly reduced consumption and relative growth of fourth instar of Spodoptera litura (F.) larvae 
compared with controls [52]. These secondary metabolites had toxic and antifeedant effects in insects [53]. 
According to Rangarajan et al. [54] and Bouchelta et al. [55], the salanine is a glycoalkaloid which exerts repellent 
and toxic effects on insects. Thus, these products may allow plants to restrict the number of phytophagous insect 
species able to grow at their expense.  

The toxicity of the aqueous extracts of jatropha was led to the presence of several compounds that have 
toxic effects of insecticides on insects. Numerous studies have shown that extracts of jatropha seeds and leaves 
contain curcin with lectin activity, phorbol ester [14, 56], the inhibitor of trypsin and saponins [56, 57]. These 
toxic compounds have a negative impact on insect biology and would be responsible for the mortality of larvae 
and adult insects. Curcin was more concentrated in jatropha seeds than in the leaves and this protein inactive 
ribosomes (RIP) [58, 59]. According to Millard and Leclaire [59] and Insanu et al. [60], curcin blocks translation 
of proteins in the liver by inactivating ribosomal sub-units. The small amount of ester phorbol ester aqueous 
extracts of jatropha would be in synergy with curcin and amplify toxicity curcin. According to Goel et al. [61], 
phorbol esters are inserted in the cell membrane through which the active receptor occupancy protein kinase C 
(PKC) found in all tissues but more concentrated in insect neuronal tissues. This enzyme plays an essential role 
in signal transduction that regulates cell growth and differentiation [40, 61]. Its activation leads to proliferation 
and cell differentiation manifested by inflammation [40, 61]. Consumption of phorbol ester would irritate the 
mucous membrane and have a hemolytic activity [40].  

The protease inhibitors contained in the aqueous extracts jatropha reduced the digestibility of plant tissues 
by pests and are responsible for inhibiting the growth of insects. Rackis and Gumbmann [39] and Nesseim et al. 
[40] have showed that protease inhibitors reduce the growth and development of insects by excessive losses of 
undigested fecal proteins. Saponins contained in the aqueous extracts of jatropha were very bitter and had 
reppellent and toxic effects on insects [55]. Its Ingestion caused stunting and reduced ration energy value [40].  

 

5- CONCLUSION 

 
Our results demonstrate aqueous neem and jatropha seeds 50 and 80 g/L had high toxic, antifeedant and 

reppellent effect to P. xylostella larvae. These biopesticides based on neem and jatropha can be used for P. 

xylostella control.  
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