
Middle East Journal of Agriculture 
Research 
ISSN 2077-4605 

Volume : 06 | Issue : 01 | Jan.-Mar. | 2017 
Pages:244-251 

 
 

Corresponding Author: Tahany, R. Abd El-Zaher, Plant Protection Dept., Fac. of Agric., Benha Univ., Egypt. 
 

244 

Direct and Indirect Effect of Different Compounds against the Adult Eleven 
Spotted Ladybird Beetle Coccinella undecimpunctata L. (Coleoptera: 

Coccinellidae) under laboratory condition. 
 

Tahany, R. Abd El-Zaher 
 

Plant Protection Dept., Fac. of Agric., Benha Univ., Egypt. 

Received: 20 February 2017 / Accepted: 28 March 2017 / Publication date: 30 March 2017 
 
ABSTRACT 
 

In an experiment to evaluate four insecticides against the adult of Coccinella undecimpunctata. 
Rresults showed that the two synthetic insecticides were more toxic to the predator C. 
undecimpunctata.Either direct or indirect effect on the mortality in all type of pesticides and 
concentration began low and gradually increased by time passing of exposure tell reach to the 
maximum records after 7 days. LC values were (2.50 and 1.88) and (1.27 and 0.87) for Imidacloprid 
and Pymetrozine in the case of indirect and direct case of exposure respectively. All tested 
insecticides lower the hatching of eggs compared with control. Chlorfluazuron and Azadirachtin 
caused elongation in the total larval and pupal period (24.00, 24.00, 9.00 and 7.33 days respectively. 
In addition, the tested compounds have significantly effect on the oviposition period as it was 
shortened to 21.67, 23.00, 21.33 and 23.33 days, respectively, compared to 25.00 days for control. 
Also, the results obtained indicated reduction in the fecundity of the female and the total number of 
eggs. 
 
Key words: Insect growth regulators (IGR), Atabron, Azadirachtin oil, Pymetrozine, Imidacloprid, 

Coccinella undecimpunctata, Insecticidal effects, biological effects. 

 
Introduction 
 

Biological control is an important component of integrated pest management. It involves the 
control of pest population by natural enemies. Predators are one of the major agents that control a 
number of agriculture pests. Predators belonging to the family Coccinellidae are the most active and 
cosmopolitan predators which feed on a wide range of insect pests including aphids, mealybugs, 
whiteflies, leafhoppers, and a number of other soft-bodied insects (Gautam, 1989; Obrycki and 
Kring,1998; Bahy El-Din, 2006). They were also found to feed on the eggs and newly hatched larvae 
of lepidopterans (Farag et al., 2011). Eleven spotted ladybird beetle Coccinella undecimpunctata L. is 
considered on the most important and successful predator of a number of pests attacking cotton, 
sunflower, citrus and vegetables crops (Ibrahim, 1948, 1955a, b; Ross et al., 1980;  Naveed et al., 
2007; Saeed et al., 2007). 

Also the use of insecticides is very important in integrated pest managements.  Pesticides are 
primarily used to regulate arthropod (insect and mite) pest population  agricultural and horticultural 
crop production systems. However, continual reliance on pesticides may eventually result in a number 
of potential ecological problems including resistance, secondary pest outbreaks, and/or target pest 
resurgence (Hardin et al., 1995; Ruberson et al., 1998). Therefore, implementation of alternative 
management strategies is justified in order to preserve existing pesticides and produce crops with 
minimal damage from arthropod pests. One option that has gained interest by producers is integrating 
pesticides with biological control agents or natural enemies including parasitoids and predators (Croft, 
1990). This is often referred to as ‘compatibility,’ which is the ability to integrate or combine natural 
enemies with pesticides so as to regulate arthropod pest populations without directly or indirectly 
affecting the life history parameters or population dynamics of natural enemies (Ruberson et al., 1998 
and Cloyd, 2005). This may also refer to pesticides being effective against targeted arthropod pests 
but relatively non-harmful to natural enemies(  De Clercq et al., 1995; Charleston et al., 2005). 
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The objective of the present study aimed to assess the direct and indirect toxicity of two 
synthesis insecticides, IGR and Azadrachtain oil against coccinella undecimpunctata through feeding 
on treated adults and nymphs of Cowpea aphid. 

 
Materials and Methods 

 
Stuck culture of Aphids and the Coccinella undecimpunctata  
 
The Cowpea aphid Aphis craccivora (Homoptera: Aphididae): 
 

Aphis craccivora infestations were, principally, obtained from Syngenta Center at Qaha that 
brought them from infested Faba bean field at Qaha Qalubia Governorate. Stuck culture of this aphid 
species was maintained in the laboratory on Faba bean seedlings grown in wet sawdust placed in 
plastic containers.  

Containers were placed in muslin screen cages and kept in the laboratory under the natural 
available conditions (25±2 oC and 65 ± 5 % R.H.). Dense culture of this aphid soon became available 
through parthenogenetic multiplication. So, enough quantities of aphid were always available for 
achieving the desired experiments. 
 
Mass Rearing of Coccinella undecimpunctata L. (Coleoptera: Coccinellidae): 

 
The adults of the predator eleven spotted ladybird beetle, Coccinella undecimpunctata Linn., 

were collected from the cultivars at  the farm of Moshtohor  , Qalubia  governorate. Five pairs (males 
and females) of the predators, Coccinella undecimpunctata were placed in glass chimney cage, 
covered on the top with muslin cloth pieces fixed in position with rubber bands.  

The glass chimney cages were placed on pots with Faba bean seedlings provided with strips of 
black paper for egg laying. The predators were provided daily by fresh Faba bean leaves infested with 
adequate numbers of Aphis craccivora to serve as food. Female adult deposited their eggs either on 
the leaves of Faba bean or on the black paper strips. The deposited eggs were daily, collected with the 
oviposition substrate, counted and placed in petri – dishes to start rearing 0f the cowpea aphids. After 
hatching, the first instar larvae were provided, daily with adequate numbers of aphids, until pupation. 
Resultant pupae were subsequently kept in other jars until adult’s emergence.    

 
Insecticides used: 
 
Common name: pymetrozine: 
 

Trade name: Plenum 50 WG % 
Chemical -name 6-methyl-4-[(E)- (pyridin-3-ylmethylene) amino]-4,5-dihydro-2H - [1,2,4]-

triazin-3one CAS  
Molecular weight 217.2  

 
Common name: imidacloprid: 

 
Trade name  confedor 35% SC 
Molecular Formula   C9H10ClN5O2 
Molecular weight 255.66 

 
 Insect growth regulator (IGR): 

 
Common name Chlorfluazuron 5 % EC 
Trade name   Atabron 

 
Azadirachtin 95% 
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Application technique:- 
 
Direct effect: 

 
To evaluate the insecticidal activity of the tested compounds against adult of C. 

undecimpunctata, serial aqueous dilution of: pymetrozine, imidacloprid, Chlorfluazuron and 
azadirachtin oil (5, 2.5, 1.25, 0.625 and 0.3125 %) are prepared.  

To study the toxic and direct effects of the tested insecticides on the adults of 
C.undecimpunctata. 150 individuals predator adults obtained from laboratory culture were divided to 
three groups (3 replicates of 50 individuals / each replicate for each concentration of all treatment. 

Before this step three Petri dishes were taken for each concentration and sprayed from the inside 
by tested insecticides then leave to dry. After at one filter paper was inserted at the bottom, then one 
ml. from each insecticides concentration of the different prepared concentrations (5,2.5,1.25,0.625 
and 0.3125g /ml) was taken and added to every petri dishes on a filter paper. Fifty adult of predator 
were transferred to the petri dishes the number of adult dead were counted after 1, 2,3 and 7 days. The 
same step was followed in the control with the use of distilled water only. 

 
Indirect technique:  

 
The Faba bean seedlings and the cowpea aphids are sprayed with the same concentrations 

previously used of all tested pesticides. Mortality of C.undecimpunctata   recorded after fed on treated 
adult of  Aphis craccivora. 
 
Latent effect of LC50 of tested insecticides on longevity and fecundaty of adult female of 
C.undecimpunctata: 

 
The LC50 values were estimated according to Finney (1952), the surviving nymphs and adults of 

Aphis craccivora after treatment with tested compounds were transferred to the petri dishes containing 
the predator larva, and each predator larva was placed separately in a petri dish with sufficient amount 
of the nymphs of aphid and replicated thirty times. Larval duration, pupal duration was recorded 
daily. 

Newly emerged adults of C.undecimpunctata resulted from predation on treated adults and 
nymphs were sexed and transferred to glass jar (10 paris of predator adults jar) each treatment was 
replicated 5 times. In each jar adult and nymphs of aphids were placed daily. 50 eggs of the predator 
were transferred to petri-dishes in order to estimate the incubation period of eggs.  Pre oviposition and 
post ovipoistion periods, longevity of females, total egg laid were recorded. 

 
Statistical analyses: 

 
After the desired exposure, time-mortality assessment was performed and corrected by Abbott's 

formula (1925) and statistically analyzed by Finney (1971). The toxic index of each compound was 
determined according to Sun, (1950). 

The data were submitted to analysis of variance, and the means were compared using t-test, f-test 
(∝=0.05), simple correlation using SAS program computer (SAS institute, 2003). 

 
Results and Discussion 
 

Evaluation of pymetrozine and imidacloprid against adult of C. undecimpunctata: 
 

This part of study was carried out to evaluate the direct and indirect effect of two insecticides on 
adult of C. undecimpunctata. 

Data in Table (1) showed that the increase in concentration of the two tested insecticides 
produced more mortality. Also the number of mortality and subsequently the percentage of mortality 
increased with time passing. 
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The most effective one of the two insecticides either in the case of direct or indirect toxicity was 
pymetrozine followed by imidacloprid. The two insecticides were more toxic to the predator C. 
undecimpunctata compared with control. 

The most direct effective concentration was 5.0% of pymetrozine after 3 days of exposure giving 
(86.89 ± 1.6) but the same concentration in the case of indirect one gave (74.89 %). As for the indirect 
effectiveness of the two insecticides also as in the form of direct exposure pymetrozine come in the 
first followed by the other (Imidacloprid).  

 
Table 1: Direct and indirect effects of pymetrozine and imidacloprid against adult of C. undecimpunctata. 

Treatment Concentration 
Accumulative adult mortality % 

Mean Period after treatment 
24 48 72 

Direct percentage mortality 

Pymetrozine 

5.0 85.33±2.91aB 84.00±2.31aB 91.33±1.33aA 86.89±1.60a 
2.5 74.00±3.06cC 78.67±0.67bA 77.33±0.67cA 76.67±1.15c 
1.25 60.00±1.15eC 64.67±0.67cB 67.33±1.76dA 64.00±1.25d 
0.625 42.00±1.15gB 42.67±1.33eAB 44.00±1.15fA 42.89±0.68f 
0.3125 23.33±1.76iC 26.00±0.00gA 26.67±0.67gA 25.33±0.75h 

Imidacloprid 

5.0 81.33±1.33bB 79.33±0.67bC 84.67±1.76bA 81.78±1.02b 
2.5 65.33±0.67dB 66.00±1.15cB 68.00±0.00dA 66.44±0.56d 
1.25 51.33±3.53fA 45.33±2.67dB 50.67±0.67eA 49.11±1.60e 
0.625 38.00±1.15hB 36.00±1.15fC 42.00±1.15fA 38.67±1.05g 
0.3125 17.33±1.76jB 16.67±1.76hB 20.00±0.00hA 18.00±0.88i 

Control  6.67±1.33kA 6.67±1.33iA 6.67±1.33iA 6.67±0.67j 
Indirect percentage mortality 

Pymetrozine 

5.0 76.67±0.67aA 74.00±0.00aB 74.00±1.15aB 74.89±0.59a 
2.5 60.67±0.67cB 60.67±1.76cB 65.33±0.67bA 62.22±0.97c 
1.25 42.00±1.15eA 42.67±1.33eA 42.67±1.76dA 42.44±0.73e 
0.625 27.33±0.67gAB 26.67±1.33gB 28.00±1.15fA 27.33±0.58g 
0.3125 16.00±1.15iB 18.00±0.00iA 17.33±0.67hA 17.11±0.48i 

Imidacloprid 

5.0 68.67±1.76bC 70.00±2.00bB 74.67±1.76aA 71.11±1.30b 
2.5 47.33±1.76dB 48.00±0.00dB 49.33±1.76cA 48.22±0.78d 
1.25 38.00±1.15fA 37.33±0.67fA 34.00±3.46eB 36.44±1.24f 
0.625 20.00±0.00hB 21.33±0.67hA 22.00±1.15gA 21.11±0.48h 
0.3125 12.00±1.15jB 16.00±0.00iA 16.00±1.15hA 14.67±0.82j 

Control  6.67±1.33kA 6.67±1.33jA 6.67±1.33iA 6.67±0.67k 
a, b & c: Superscripts to be compared statistically within the same column. Values with different letter superscripts are 
significantly different (P<0.05). 
A, B & C: Superscripts to be compared statistically within the same row. Values with different letter superscripts are 
significantly different (P<0.05). 
 

Results presented in Table (2) showed that Azadrachtain caused higher adult mortality compared 
with other compound. It was noticed that the mortality in all type of pesticides and concentration 
began low and gradually increased by time passing of exposure tell reach to the maximum records 
after 7 days. The mean of mortality % after 7 days of exposure were 56.8 % for Azadrachtain at 5 % 
concentration opposite to 45.73 % at 5 % concentration of Chlorfluazuron. This was in direct 
percentage mortality while in the case of indirect one these values were approximate of them (47.33 
and 47.21%) for the two insecticides respectively.   

Data in Table (3) present the comparison between the four insecticides were tested in this 
experiment from the side of LC values and the indicators of toxicity either in direct or indirect 
exposure. 

These data showed that the values of LC were more in all levels in imidacloprid and this reflex 
the tolerance of predators to these insecticides than other insecticide (pymetrozine). LC values were 
(2.50 and 1.88) and (1.27 and 0.87) for Imidacloprid and Pymetrozine in the case of indirect and 
direct case of exposure respectively.  

 

Comparison between L.C values and toxicity indication of Chlorfluazuron and Azadrachtain. 
 

Data in Table (4) showed that the IGR insecticide (Chlorfluazuron) was the most effective one in 
killing the predator C. undecimpunctata compared with Azadrachtain either in the case of indirect 
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form or direct form. The indirect form exposure was more effective against the predator than the 
indirect one. L.C 50 were (2.76 and 1.96) and (2.26 and 1.12) for Chlorfluazuron and Azadrachtain in 
indirect and direct exposure respectively. This means that the predator has the ability to tolerate 
Chlorfluazuron than Azadrachtain 

 
Table 2: Direct and indirect effects of Chlorfluazuron and Azadrachtain against adult of C. undecimpunctata. 

Treatments 
Concent-

ration 

Accumulative adult mortality % 
Mean Period after treatment 

1 2 3 5 7 
Direct percentage mortality 

Chlorfluazuron 

5.0 21.33±1.33bE 28.00±0.00bD 43.33±1.76cC 65.33±2.91bB 70.67±1.33bA 45.73±5.28b 
2.5 16.00±0.00cE 22.67±1.33cD 32.67±1.33dC 48.00±4.16dB 55.33±0.67dA 34.93±4.04c 

1.25 12.00±0.00dE 16.67±1.76dD 26.00±2.31eC 36.00±1.15eB 41.33±1.33eA 26.4±3.02d 
0.625 10.00±1.15deE 14.00±1.15fD 20.67±0.67fC 29.33±4.37gB 32.00±1.15fA 21.20±2.41f 

0.3125 1.33±1.33gE 11.33±0.67gD 14.00±1.15gC 18.67±0.67hB 20.67±0.67hA 13.20±1.85h 

Azadrachtain 

5.0 31.33±1.33aE 41.33±1.33aD 56.67±4.37aC 74.00±0.00aB 80.67±1.76aA 56.8±5.08a 
2.5 22.67±0.67bE 28.00±1.15bD 46.67±4.06bC 60.67±1.76cB 66.00±2.31cA 44.8±4.68b 

1.25 16.67±1.76cE 22.00±1.15cD 34.00±1.15dC 46.00±1.15dB 54.67±1.76dA 34.67±3.84c 
0.625 8.00±1.15eE 16.00±1.15dfD 20.00±1.15fC 32.67±1.33fB 42.00±1.15eA 23.73±3.27e 

0.3125 4.67±0.67fE 10.00±1.15gD 16.00±1.15gC 20.00±1.15hB 26.67±1.76gA 15.47±2.1g 
Control  4.00±0.00fA 4.00±0.00hA 4.00±0.00hA 4.00±0.00iA 4.00±0.00iA 4.00±0.00i 

Indirect percentage mortality 

Chlorfluazuron 

5.0 22.67±1.33aE 32.00±3.06aD 48.00±1.15aC 60.67±4.06bB 72.67±0.67aA 47.2±4.96a 
2.5 16.67±1.76cE 24.00±1.15bD 33.33±0.67bC 38.00±1.15dB 42.00±2.00dA 30.8±2.54c 

1.25 10.00±0.00eE 12.67±0.67eD 18.00±1.15dC 26.67±1.76fB 32.00±1.15fA 19.87±2.26e 
0.625 4.00±1.15gE 10.67±0.67fD 15.33±0.67eC 18.00±1.15gB 22.00±1.15hA 14.00±1.7f 

0.3125 2.00±0.00hE 8.00±1.15gD 12.67±1.33fC 16.67±0.67gB 20.00±0.00iA 11.87±1.73g 

Azadrachtain 

5.0 24.00±1.15aE 32.00±1.15aD 46.67±4.06aC 63.33±1.76aB 70.67±1.76bA 47.33±4.83a 
2.5 18.67±0.67bE 22.00±1.15cD 33.33±1.76bC 46.00±3.06cB 52.67±1.33cA 34.53±3.59b 

1.25 14.00±1.15dE 15.33±0.67dD 23.33±1.76cC 35.33±0.67eB 38.00±1.15eA 25.2±2.69d 
0.625 8.00±1.15fD 10.00±0.00fC 16.00±1.15eB 16.67±1.33gB 26.67±0.67gA 15.47±1.78f 

0.3125 5.33±0.67gD 6.00±0.00hD 10.00±1.15gC 14.00±0.00hB 16.00±1.15jA 10.27±1.17g 
Control  4.00±0.00gA 4.00±0.00iA 4.00±0.00hA 4.00±0.00iA 4.00±0.00kA 4.00±0.00h 

a, b & c:  Superscripts to be compared statistically within the same column. Values with different letter superscripts are 
significantly different (P<0.05). 
A, B & C: Superscripts to be compared statistically within the same row. Values with different letter superscripts are 
significantly different (P<0.05). 

 
Table 3: Lethal concentration of two synthetic insecticides in the toxic effect against adult C. undecimpunctata after 3 days. 

State 
Insecticide 

used 
Lethal concentration and their confidence limits 

LC25 LC50 LC90 Slope P R (0.878) 

Direct 
Pymetrozine 

0.35 
(0.22-0.48) 

0.87 
(0.66-1.09 

4.83 
(3.35-8.54) 

1.7166±0.2232 0.8869 0.9958 

Imidacloprid 
0.47 

(0.30-0.64) 
1.27 

(0.98-1.64) 
8.36 

(5.29-17.71) 
1.5641±0.2137 0.6917 0.9891 

Indirect 
Pymetrozine 

0.73 
(0.52-0.95) 

1.88 
(1.48-2.48) 

11.23 
(6.98-24.09) 

1.6503±0.2135 0.7862 0.9923 

Imidacloprid 
0.93 

(0.66-1.21) 
2.50 

(1.92-3.52) 
16.22 

(9.26-42.29) 
1.5770±0.224 0.7105 0.9879 

 

Table 4: Lethal concentration of (IGR) and Azadrachtain  in the toxic effect against adult C. undecimpunctata after 7 days. 

State 
Insecticide 

used 
Lethal concentration and their confidence limits 

LC25 LC50 LC90 Slope P R (0.878) 

Direct 
Chlorfluazuron 

0.53 
(0.29-0.79) 

1.96 
(1.43-2.97) 

23.63 
(10.92-106.18) 

1.1862±0.2037 0.9724 0.9970 

Azadrachtain 
0.32 

(0.15-0.49) 
1.12 

(0.80-1.53) 
12.14 

(6.54-38.23) 
1.2381±0.2031 0.9716 0.9972 

Indirect 
Chlorfluazuron 

0.80 
(0.50-1.11) 

2.76 
(1.99-4.45) 

28.83 
(13.13-130.76) 

1.2574±0.2113 0.1930 0.9428 

Azadrachtain 
0.71 

(0.45-0.97) 
2.26 

(1.69-3.32) 
20.20 

(10.31-68.82) 
1.3464±0.2113 0.9833 0.9983 
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Table 5: Toxicity index of different insecticides for the adult of C. undecimpunctata after 3 and 7 days. 

State 
Period 
(day) 

Treatments LC50 
Toxicity 

index (%) 
Slope P 

R 
(0.878) 

Direct 
3 

Pymetrozine 0.87 100.00 1.7166±0.2232 0.8869 0.9958 
Imidacloprid 1.27 68.50 1.5641±0.2137 0.6917 0.9891 

7 
Chlorfluazuron 1.96 100.00 1.1862±0.2037 0.9724 0.9970 
Azadrachtain 1.12 57.14 1.2381±0.2031 0.9716 0.9972 

Indirect 
3 

Pymetrozine 1.88 100.00 1.6503±0.2135 0.7862 0.9923 
Imidacloprid 2.50 75.20 1.5770±0.224 0.7105 0.9879 

7 
Chlorfluazuron 2.76 100.00 1.2574±0.2113 0.1930 0.9428 
Azadrachtain 2.26 81.88 1.3464±0.2113 0.9833 0.9983 

 
Latent effect of LC 50 of the tested insecticides on durations of different developmental stages of 
adult C. undecimpunctata. 
 
Incubation period of eggs: 

 
Data present in Table (6)showed that there were differences between the side of the period of 

egg incubation Azadrachtain caused elongation in the period (7 days) followed by Chlorfluazuron 
recording (6.67 days).  

In contrast with that Pymetrozine which was the most toxic one minimize the incubation period 
of eggs. The insecticides which have harmonic effect increase the incubation period. 

As for the number of hatching eggs all insecticides lower the hatching of eggs compared with 
control. Also the IGR and Azadrachtain were the most effective in lowering the number of hatching 
eggs and % of hatchability. These compounds may be make disturbance in egg constituents which 
cause the low of hatchability %     

 

Table 6: Means of incubation period of C. undecimpunctata   egg, hatchability and mortality percentages of egg 
after treated by L C 50 %   of four tested insecticides.  

Insecticide used Lc 50 

g/ml 
No. of 

egg used 
Incubation 

period of eggs 
No.  

Hatching 
Hatchability 

(%) 
Mortality 

(%) 
Pymetrozine 0. 87 50 3.67±0.33b 41.67±1.67b 83.33±3.33b 16.67±3.33b 
Imidacloprid 1. 27 50 4.00±0.58b 40.00±0.00bc 80.00±0.00bc 20.00±0.00ab 
Chlorfluazuron 1. 96 50 6.67±0.33a 37.00±1.15c 74.00±2.31c 26.00±2.31a 
Azadrachtain  1. 12 50 7.00±0.00a 38.33±0.33c 76.67±0.67c 23.33±0.67a 
Control  50 4.00±0.00b 47.00±0.58a 94.00±1.15a 6.00±1.15c 

a, b & c:  Superscripts to be compared statistically within the same column. Values with different letter 
superscripts are significantly different (P<0.05). 

 

Effect of rearing of C. undecimpunctata on treated of Cowpea aphid: 
 
It is clear from the data in Table (7) that the two insecticides Chlorfluazuron and Azadrachtain 

caused elongation in total larval period and also in pupal period which were 24,24 and 9.00 and 7.33 
days for the two insecticides in the two stage respectively.  Imidacloprid was in the second category.  

 
Effect of rearing C. undecimpunctata on treated Cowpea aphids on oviposition periods:  

 

Among the obtained C. undecimpunctata adult resulted after treatments, data in Table (8) 
indicated that the pre oviposition periods were 4.00, 3.67, 4.33 and 5.00 days for Pymetrozine, 
Imidacloprid, Chlorfluazuron and Azadrachtain  respectively compared to 4.67 days for the control 
females. While, oviposition periods were 21.67, 23.00 21.33 and 23.33 days, being significantly, 
shorter than the 25.00 days recorded from the untreated females. 

These data revealed that all tested compounds shortened the oviposition period of resultant 
females. The longest post – oviposition period was (5.00±0.58) days by rearing on adult treated by 
Azadrachtain, this period was significantly longer than the Pymetrozine, Imidacloprid, and 
Chlorfluazuron treatments (3.67, 3.67 and 4.00) days, respectively. But these periods were shorter 
than control (5.33).   
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Table  7: Rearing of C. undecimpunctata on nymphs and adults of Cowpea  aphids after treated with LC 50 of different 
insecticides under laboratory conditions 

Insecticides 
Duration of larval instars Total larval 

period 
Pupal 
period 1st 2nd 3rd 4th Mean 

Pymetrozine 3.67±0.30cC 3.00±0.00bcD 4.00±0.00dBC 5.67±0.24bcA 4.08±0.54c 16.33±0.33c 5.67±0.33c 
Imidacloprid 4.33±0.28bB 3.33±0.32bC 4.67±0.27cB 6.00±0.00bA 4.58±0.51b 18.33±0.33b 6.67±0.33b 
Chlorfluazuron 5.67±0.24aB 5.00±0.00aC 6.00±0.00bB 7.33±0.21aA 6.00±0.39a 24.00±0.00a 9.00±0.00a 
Azadrachtain  5.33±0.25aC 4.67±0.27aD 6.67±0.22aB 7.33±0.21aA 6.00±0.49a 24.00±0.58a 7.33±0.33b 
Control 4.00±0.00bcC 2.67±0.35cD 4.67±0.27cB 5.33±0.25cA 4.17±0.55c 16.67±0.33c 5.00±0.00c 

a, b & c:  Superscripts to be compared statistically within the same column. Values with different letter superscripts are 
significantly different (P<0.05). 
A, B & C: Superscripts to be compared statistically within the same row. Values with different letter superscripts are 
significantly different (P<0.05). 

 
Table 8: Latent effect of LC50 0F different insecticides on longevity, fecundity and fertility o of C. 

undecimpunctata under laboratory conditions 

Insecticides Pre-oviposion Oviposion 
Post-

oviposion 
Longevity in 
day female 

Longevity in 
day male 

Total number 
of egg 

Pymetrozine 4.00±0.00bc 21.67±1.20b 3.67±0.33c 29.33±0.88c 21.67±0.88d 330.00±5.77d 
Imidaclopid 3.67±0.33c 23.00±1.53ab 3.67±0.33c 30.33±1.76bc 23.33±0.88cd 360.00±5.77cd 

Chlorfluazuron 4.33±0.33abc 21.33±0.67b 4.00±0.00bc 29.67±0.33c 24.00±0.00bc 381.67±6.01c 
Azadrachtain 5.00±0.00a 23.33±0.33ab 5.00±0.58ab 33.33±0.67ab 26.00±0.58b 426.67±14.53b 

Control 4.67±0.33ab 25.00±0.58a 5.33±0.33a 35.00±0.58a 29.00±0.58a 480.00±15.28a 

a, b & c: Superscripts to be compared statistically within the same column. Values with different letter 
superscripts are significantly different (P<0.05). 
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