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ABSTRACT 

 

 The performance of different larval instars of Coccinella septempunctata L., Coccinella undecimpunctata 

L. and Chrysoperla carnea Stephens. was investigated viz., six densities of Aphis craccivora Koch. under room 

condition at the laboratory of the Plant protection, Shandweel Agricultural Research Station, Sohag 

Governorate. In general, daily and total consumption of aphid affect significantly by prey density in all larval 

instars and the whole larval stage for all insect predator species. The predator larvae efficiency increased with 

increasing in prey density in all larval instars and the whole larva stage. Also, daily and total consumption 

increased with increase in larval age. High prey density recorded in almost the highest daily and total 

consumption, the inverse was correct in low prey density.  

 

Key words: Aphis craccivora, Coccinella septempunctata, Coccinella undecimpunctata and Chrysoperla 
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Introduction 

 

 Aphid ranks among the most noxious insects attacking leguminous crops allover the world. By their 

piercing sucking mouth parts, aphid extracts large amounts of phloem sap resulting in greater than 50% yield 

reductions. Moreover, the honeydew serves as medium for sooty mold fungi. Also, aphids serve as vectors of 

plant virus. In Egypt, Aphis gossypii, A. craccivora, A. fabae, Myzus percicae were recorded to attack common 

bean in the studies of Mowafy (1988), Metwally et al. (1995) and Semeada et al. (1998). Among the previous 

aphid species, A. craccivora reported as the most damaging aphids in common bean fields in Egypt (El-Gindy, 

2002 and El-Solimany, 2008). Ladybirds and lacewings are generalized predators that feed on a diverse range of 

foods, aphids are the principle food of Ladybirds and lacewings. Prey density was indicated as one of the most 

important factor affecting on feeding potential of Coccinellid and Chrysopid larvae. Prey consumption increased 

with an increase in number of prey insects supplied as food (Watagodakumbura and Ahangama, 2001). The 

effect of prey density on the feeding potential of Coccinellid and Chrysopid larvae has attention by many 

authors (Satpathy et al., 2001; Omkar, 2003; Maia et al., 2005; Montoya et al., 2010 and Inayat et al., 2011). 

The object of this study was to determine the effects of Aphis craccivora densities on daily and total 

consumption of three insect predators, Coccinella septempunctata, Coccinella undecimpunctata and 

Chrysoperla carnea larvae.  

 

Materials and Methods 

 

 The present work was conducted in the insectary of the Plant protection, Shandweel Agricultural Research 

Station, Sohag Governorate. 

 

Aphid culture: 

 

 To maintain the culture of A. craccivora, Vicia faba were seeded in plastic planters of 15 cm diameter and 

20 cm in deep. After 10 days from planting, then the seedlings were infested with aphid.    

 

Predator culture:  

 

 Larvae of C. septempunctata and Ch. carnea were originally obtained from Aswan Biological Control 

Center. The larvae were reared under insectary condition on the faba bean seedlings infested with A. craccivora. 

For C. undecimpunctata, adults were collected from crops planted at the Farm of Shandweel Agricultural 

Research Station, Sohag Governorate. Adults of three predators were held in tube containers that were with 
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moistened cotton pads and ventilated with fine polyester mesh and provided with faba bean leaves infested with 

A. craccivora. Adults lay eggs on paper that covered inside surface of the tube. The eggs were collected were 

kept in Petri dishes for hatching. 

 

Total and daily consumption:  

 

 Various densities of 10, 20, 30, 40, 50 and 60 A. craccivora nymphs were prepared in Petri dishes (5.5 cm 

in diameter, 1.5 cm in depth), filter paper (5 cm in diameter) was placed on the bottom, and a few drops of water 

were added for moisture. Then the newly hatched larvae of C. septempunctata, C. undecimpunctata and Ch. 

carnea were individually transferred to this dishes with the help of a fine hair brush. Five replicates of each prey 

density were run simultaneously. The remaining nymphs of aphid in Petri Dishes were removed and counted, 

and the larva was supplied with fresh nymphs until it pupated. 

 

Data analysis:  

 

 Prey consumption (total consumption and daily consumption) and larval duration of the three predators 

were analyzed by one – way analysis of variance and further means were distinguished using the Duncans 

Multipile Range Test. 

 

Results and Discussion 

 

1- Effect of Aphis craccivora densities on daily consumption of some aphidophagous predators larvae: 

 

 Generally, daily consumption of aphid affect significantly by prey density in all larval instars and the whole 

larvae stage of all predacious species under present study. Also, the predator larvae efficiency increased with 

increasing in prey density in all larval instars and the whole larval stage. 

 

1.1- Coccinella undecimpunctata larvae: 

 

 The daily consumption rates of four larval instars of C. undecimpunctata on six densities of A. craccivora 

are given in Table (1). The 1
st
 larval instar recorded the highest daily consumption on 60 aphids rate by 

insignificant difference with 50 aphids rate with average numbers of 12.50 and 11.10 aphids/ larvae/ day, 

respectively. While the lowest daily consumption was recorded in 10 aphids rate, followed insignificantly by 20 

aphids rate with average numbers of 2.93 and 4.60 aphids/ larvae/ day, respectively. For the 2
nd

 larval instar, the 

highest daily consumption was recorded under prey density of 60, while the lower daily consumption was 

recorded under prey density of 10 with average numbers of 25.17 and 7.73 aphids/ larvae/ day, respectively, 

with insignificant difference between the last one and prey density of 20. 

 The prey density of 60 recorded the significantly higher daily consumption, followed insignificantly by 

prey density of 50 with average numbers of 30.93 and 32.63 aphids/ larvae/ day, respectively, however, the 10 

prey density recorded the lowest daily consumption, 7.37 aphids/ larvae/ day for 3
rd

 larval instar. The results for 

4
th

 larval instar were in the same trend of 3
rd

 larval instar. Prey densities of 60, 50 and 10 recorded 31.30, 30.85 

and 8.64 aphids/ larvae/ day, respectively. 

 According to the daily consumption of larval stage, prey densities of 60 and 10 recorded 25.40 and 6.03 

aphids/ larvae/ day, respectively as the highest and lowest means of daily consumption, respectively. From the 

data in Table (1), it is clear that daily consumption rate was significantly higher in 3
rd

 and 4
th

 larval instars of C. 

undecimpunctata comparing with 1
st
 and 2

nd
 larval instars under six prey densities, except of prey density of 10, 

the difference between 2
nd

 and 3
rd

 larval instars was insignificant. 

 Similar findings had also been reported by Mari et al. (2005) who revealed that the per day predatory 

efficiency of first, second, third and fourth instars of C. undecimpunctata larva were 10.6, 18.4, 38.1 and 52.6 

Therioaphis trifolii individuals, respectively. 

 

1.2- Coccinella septempuncata larvae: 

 

 The daily consumption rates of four larval instars of C. septempunctata on six densities of A. craccivora are 

given in Table (2). It is clearly evidence that 1
st
 larvae consumed the lowest mean number of aphid per day, 9.72 

aphids/ larvae/ day under prey density of 10 while prey densities of 60 and 50 recorded the higher two with 

insignificant differences with prey densities of 40 with average numbers of 29.53, 29.53 and 28.80 aphid/ larva/ 

day, respectively. 

 The 2
nd

 larvae consumed the highest and the lowest mean numbers of aphid per day under prey densities of 

10 and 50, respectively, with average numbers of 9.80 and 39.80 aphids/ day, respectively. 
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Table 1: Effects of six Aphis craccivora densities on daily consumption (No. of prey consumed/ larvae/ day) of different instars of 

Coccinella undecimpunctata under laboratory conditions.  

Mean No. of aphid/ larva/ Day 
Prey rates 1st stadium 2nd stadium 3rd stadium 4th stadium Larval stage 

10 2.932 D 5.198 D 7.366 E 8.640 E 6.034 F 
c b Ab a 

20 4.600 D 7.732 D 13.87 D 15.15 D 10.34 E 
c b a a 

30 7.368 C 14.57 C 20.53 C 21.80 C 16.07 D 
c b a a 

40 10.30 B 21.20 B 26.53 B 28.18 B 21.55 C 
c b a a 

50 11.10 AB 21.97 B 30.93 A 30.85 A 23.71 B 
c b a a 

60 12.50 A 25.17 A 32.63 A 31.30 A 25.40 A 
c b a a 

Mean in the same column and row sharing similar capital and small letters, respectively are not significantly different by Duncan multiple 

range Test at P-0.05 
 

 Under prey density of 10, the 3
rd

 larvae consumed lower numbers of prey than other prey densities, 9.93 

aphids/ larvae/ day. The highest number of prey consumed was recorded under prey densities of 50 and 60 with 

insignificant difference between them, the average numbers of consumption were 40.43 and 37.50 aphids/ 

larvae/ day, respectively. 

 The 4
th

 larvae consumed significantly high amount of aphid per day, 9.98 aphids/ larvae/ day under prey 

density of 10, while the highest was observed under prey density of 50 with average number of 44.87 aphids/ 

larvae/ day. The studies of Shantibala et al. (2007) revealed that the prey consumption of 4
th

 instar grub of 

Coccinella septempunctata increased with increase of A. craccivora density. Rajesh et al. (2008) added that the 

two-day-old grub, second instar, third instar and fourth instar of Coccinella septempunctata consumed 14.50, 

15.75, 26.50 and 51.25 aphids, respectively, within 24 h of release when 100 aphids were provided as food. 

 The per day consumption in the larval stage was differed significantly according to prey densities, the 

lowest was recorded under prey density of 10 with average number of 9.72 aphids/ larvae/ day. However, a prey 

densities of 60, 50 and 40 recorded the higher consumption, 29.53, 29.53 and 28.80 aphids/ larvae/ day, 

respectively, with no significantly differences were found between them. 

 Under prey densities of 10 no significantly differences were found between the four larval instars. 

However, the 1
st
 larval instar recorded the lowest daily consumption rate comparing with the three larval instars 

under prey densities of 20, 40 and 50. 

 The daily consumption rate of 4
th

 larval instar was higher than the 1
st
 larval instar under prey density of 30. 

While, the highest and the lowest dialy consumption were recoded by the 4
th

 and the 1
st
 larval instars, 

respectively, with no significant differences between the last and 2
nd

 and 3
rd

 larval instars, under prey density of 

60. 

 
Table 2: Effects of six Aphis craccivora densities on daily consumption (No. of prey consumed/ larvae/ day) of different instars of 

Coccinella septempunctata under laboratory conditions. 

Mean No. of aphid/ larva/ Day 
Prey rates 1st stadium 2nd stadium 3rd stadium 4th stadium Larval stage 

10 9.72     D 9.800      E 9.934      E 9.976       F 9.718     D 
a a a a 

20 17.17    C 19.40     D 19.60     D 19.82      E 17.17    C 
b a a a 

30 24.43   B 27.27    C 27.17    C 28.81     D 24.43   B 
b Ab ab a 

40 28.80  A 35.10   B 35.97   B 36.04    C 28.80  A 
b a a a 

50 29.53  A 39.80  A 40.43  A 44.87  A 29.53  A 
b a a a 

60 29.53  A 34.70   B 37.50  AB 43.73   B 29.53  A 
c Bc b a 

Mean in the same column and row sharing similar capital and small letters, respectively are not significantly different by Duncan multiple 

range Test at P-0.05 

 

1.3- Chrysoperla carnea larvae:  

 

 The daily consumption rates of three larval instars of Ch. carnea on six densities of A. craccivora are given 

in Table (3). The 1
st
 larval instar consumed the lowest mean number of aphid per day, 7.31 under prey density of 

10, while prey density of 60 recorded was the highest with insignificant differences with prey density of 50 with 

average numbers of 26.72 and 24.65 aphids/ day, respectively. 
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 The 2
nd

 larvae, consumed the lowest mean numbers of aphid per day, 10.00 aphids/ day under prey density 

of 10, however the same instar consumed the higher, 39.63 and 39.27 aphids/ day under prey densities of 60 and 

50, respectively, with insignificant differences between them. 

 Under prey densities of 10 and 60, the 3
rd

 larvae consumed the lowest and highest numbers of prey, 

respectively, with average numbers of 10.00 and 44.73 aphids/ day, respectively. 

 The per day consumption in the larval stage was differed significantly according to prey densities, the 

lowest was recorded under prey density of 10 with average number of 9.10 aphids/ day. However, a prey density 

of 60 recorded the highest consumption, 37.03 aphids/ day. In agreement of these results, Saminathan et al. 

(2003) demonstrated that the predatory potential of Chrysoperla carnea larvae was high when the prey density 

was high. 

 Under prey densities of 10, 20, 30, 40 and 50, the 3
rd

 larval instar consumed higher number of aphid per day 

than 1
st
 and 2

nd
 larval instars. Under the prey density of 60 the lowest and the highest consumption were 

recorded by the 1
st
 and 3

rd
 larval instars, respectively. Maia et al. (2005) indicated that the consumption of 

Chrysoperla externa larvae increased proportionally with the developmental stage of the larva, being highest at 

the 3
rd

 instar, that is, about 82% of the total. 

 
Table 3: Effects of six Aphis craccivora densities on daily consumption (No. of prey consumed/ larvae/ day) of different instars of 

Chrysoperla carnea under laboratory conditions. 

Mean No. of aphid/ larva/ Day 
Prey rates 1st stadium 2nd stadium 3rd stadium Larval stage 

10 7.310     D 10.00      E 10.00       F 9.104       F 
B b a 

20 14.80    C 19.42     D 19.90      E 18.04      E 
b b a 

30 16.43    C 25.98    C 27.13     D 23.18     D 
b b a 

40 22.40   B 32.48   B 33.78    C 29.56    C 
b b a 

50 24.65  AB 39.27  A 42.10   B 35.34   B 
b b a 

60 26.72  A 39.63  A 44.73  A 37.03  A 
C b a 

Mean in the same column and row sharing similar capital and small letters, respectively are not significantly different by Duncan multiple 

range Test at P-0.05. 

 

2- Effect of Aphis craccivora densities on total consumption of some aphidophagous predators larvae: 

 

 Data given in Table (4) show the total consumption of different larval instars of C. undecimpunctata, C. 

septempuncata and Ch. carnea on six densities of A. craccivora.  

 

2.1- Coccinella undecimpunctata larvae: 

 

 The comparing of the mean feeding of total 1
st
 larval instar period showed that the differences between prey 

densities were significant. Prey density of 60 gave the highest mean of consumption, 34.60 aphids/ larvae, with 

insignificant differences with prey densities of 50 and 40. The lowest mean number of preys consumed recorded 

in prey density of 10 followed insignificantly by prey density of 20 with average numbers of 8.80 and 13.80 

aphids/ larvae, respectively. 

 For the 2
nd

 larval instar, the same results were found as in the 1
st
 larval instar. Prey densities of 60, 50, 40, 

20 and 10 recorded 64.80, 58.20, 59.60, 23.20 and 15.60 aphids/ larva, respectively. 

 For 3
rd

 and 4
th

 larval instars, prey densities of 60 and 50 were significantly higher than other densities, 

however, prey density of 10 was the lowest one. The mean numbers were 91.20, 92.80 and 20.80 aphids/ larval 

under prey densities of 60, 50 and 10, respectively in the 3
rd

 larval instar, and 250.40, 246.80 and 67.20 aphids/ 

larva, respectively, for the 4
th

 larval instar. 

 According to the total consumption during the larval stage, it is clear that the significantly differences were 

found between prey densities. Under prey density of 60, the larvae consumed the highest number of aphids, 

441.00 aphids/ larva, followed insignificantly by prey density of 50 which recorded 429.20 aphids/ larva. The 

lowest consumption was recorded under prey density of 10 with average number of 67.20 aphid/ larva. 

 Comparing of the total consumption of different instars of C. undecimpunctata, the data indicated that the 

4
th

 instar consumed highly significant numbers of preys under all prey densities. The average numbers were 

67.20, 121.20, 174.4, 225.4, 246.80, 250.40 aphids/ larva under prey densities of 10, 20, 30, 40, 50 and 60, 

respectively. The lowest number of aphid consumed by the 1
st
 larval instar, with insignificant differences with 

2
nd

 larval instar under 10 and 20 prey densities. From results of Kamel (2005), it is clear that predatory 
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efficiency of Coccinella algerica increased with its development from the first to the fourth instar stage on A. 

gossypii infesting pepper. 

 
Table 4: Effects of six Aphis craccivora densities on total consumption (No. total prey consumed in/ larvae) of different instars of 

Coccinella undecimpunctata under laboratory conditions. 

Mean No. of aphid/ larva 
Prey rates 1st stadium 2nd stadium 3rd stadium 4th stadium Larval stage 

10 8.800     D 15.60     D 20.80     D 67.20      E 112.4      E 
c bc b a 

20 13.80    CD 23.20    CD 41.60    C 121.2     D 199.8     D 
c c b a 

30 20.80   BC 40.60   BC 56.60    C 174.4    C 292.4    C 
d c b a 

40 29.00  AB 59.60  A 74.40   B 225.4   B 388.4   B 
c B b a 

50 31.40  A 58.20  AB 92.80  A 246.8  A 429.2  A 
d c b a 

60 34.60  A 64.80  A 91.20  A 250.4  A 441.0  A 
d c b a 

Mean in the same column and row sharing similar capital and small letters, respectively are not significantly different by Duncan multiple 
range Test at P-0.05. 

 

2.2- Coccinella septempuncata larvae: 

 

 Data presented in Table (5) showed that the 1
st
 larval instar recored the lowest of aphid preyed under 10 

prey density, with average number of 33.00 aphid/ larva, however, the same instar consumed the higher number 

under 60 prey density with no significant differences with 50 and 40 prey densities, with average numbers of 

77.20, 76.80 and 75.40 aphids/ larva, respectively. 

 Concerning the 2
nd

 larval instar, prey density of 50 recorded the higher consumption with followed 

insignificantly by prey densities of 40 and 60 with average numbers of 79.60, 70.20 and 69.40 aphids/ larva, 

respectively. However, an average number of 23.60 aphids/ larva was recorded as the lowest consumption rate 

under prey density of 10. 

 The 3
rd

 larval instar consumed the higher aphid when offered with 40 prey density with insignificant 

differences with 50, 30 and 60 prey densities, with average numbers of 86.40, 81.00, 75.60 and 75.00 aphids/ 

larva, respectively. The lowest average number of consumption, 33.80 aphids/ larva was recorded under 10 prey 

density. 

 The total consumption of the 4
th

 larval instar was significantly higher under prey densities of 60 and 50 than 

other prey densities, with no significant difference between the two densities. The numbers of preys consumed 

were 81.80, 142.80, 195.8, 230.40, 278.2 and 271.00 aphids/ larva under prey densities of 10, 20, 30, 40, 50 and 

60, respectively. 

 During the whole larval stage, data revealed that the differences between prey densities were significant. 

The lowest consumption was recorded under prey density of 10, however, the highest was recorded under prey 

density of 50 followed insignificantly with prey density of 60. 

 Comparing of the total consumption rate of the four larval instars, it is clear that the 4
th

 larval instar 

consumed the highest mean number of aphid under six prey densities. 

 In similar studies, Brar et al. (2008) revealed that the feeding potential of larva of C. septempunctata 

significantly increased with increase in population density of mustard aphid. Also, the same was found by Inayat 

et al. (2011) who studied the effect of aphid (Macrosiphum miscanthi, Schizaphis graminum and Aphis maidis) 

densities (30, 40 & 50) on predation rate of adult and larvae of Coccinella septempunctata, Cheilomenes 

sexmaculata, and Hippodamia variegate in laboratory. 

 

2.3- Chrysoperla carnea larvae:  

 

 Data in Table (6) showed that the 1
st
 larval instar recoded the lowest of aphid preyed under 10 prey density 

with no significant difference with prey density of 20, with average numbers of 33.60 and 56.20 aphids/ larva, 

respectively. However, the highest consumption recorded under prey density of 60 with no significant 

differences between the last and prey densities of 50 and 40, with average numbers of 85.80, 84.60 and 81.20 

aphids/ larva, respectively. 

 Concerning the 2
nd

 larval instar, prey density of 60 recorded the higher consumption followed 

insignificantly by prey densities of 60 with average numbers of 142.60 and 141.80 aphids/ larva, respectively. 

However, an average number of 38.00 aphids/ larva was recorded as the lowest consumption rate under prey 

density of 10. 
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Table 5: Effects of six Aphis craccivora densities on total consumption (No. total prey consumed in/ larvae) of different instars of 

Coccinella septempunctata under laboratory conditions. 

Mean No. of aphid/ larva 
Prey rates 1st stadium 2nd stadium 3rd stadium 4th stadium Larval stage 

10 33.00    C 23.60     D 33.80    C 81.80      E 172.2      E 
b B b a 

20 48.20   BC 42.60    C 54.80   B 142.8     D 288.4     D 
b B b a 

30 63.00  AB 60.00   B 75.60  AB 195.8    C 394.4    C 

    
40 75.40  A 70.20  AB 86.40  A 230.4   B 462.4   B 

b B b a 
50 76.80  A 79.60  A 81.00  A 278.2  A 515.6  A 

b B b a 
60 77.20  A 69.40  AB 75.00  AB 271.0  A 492.6  AB 

b B b a 
Mean in the same column and row sharing similar capital and small letters, respectively are not significantly different by Duncan multiple 

range Test at P-0.05 

 

 The 3
rd

 larval instar consumed the higher aphid when offered with 60 prey density with insignificant 

difference with 50 prey density, with average numbers of 161.60 and 160.00 aphids/ larva, respectively. The 

lowest average number of consumption, 44.00 aphids/ larva was recorded under 10 prey density. 

 During the whole larval stage, data revealed that the differences between prey densities were significant. 

The lowest consumption was recorded under prey density of 10, however, the highest was recorded under prey 

density of 60 followed insignificantly with prey density of 50, with average numbers of 115.60, 390.0 and 

386.40 aphids/ larva, respectively. Patro and Behera (2002) found that a single Ch. carnea larva consumed on an 

average of 442+or-56.12 Aphis craccivora during its development. Atlhan et al. (2004) mentioned that larvae of 

Ch. carnea responded to increasing prey densities with increasing food consumption. Montoya et al. (2010) 

added that Ch. carnea may eat more aphids at high Aphis gossypii densities.  

 Under prey densities of 10 and 40, no significantly differences were found between the three larval instars. 

However, under prey densities of 20, 30, 50 and 60, the 1
st
 larval instar consumed the lowest mean number of 

aphid comparing with the 2
nd

 and the 3
rd

 larval instars. 

 
Table 6: Effects of six Aphis craccivora densities on total consumption (No. total prey consumed in/ larvae) of different instars of 

Chrysoperla carnea under laboratory conditions. 

Mean No. of aphid/ larva 
Prey rates 1st stadium 2nd stadium 3rd stadium Larval stage 

10 33.60    C 38.00     D 44.00     D 115.6      E 
a a a 

20 56.20   BC 73.80    C 79.60    C 209.6     D 
b a a 

30 59.00   B 98.80   B 103.2   BC 261.0    C 
b a a 

40 81.20  AB 116.8   B 129.0   B 327.0   B 
a a a 

50 84.60  A 141.8  A 160.0  A 386.4  A 
b a a 

60 85.80  A 142.6  A 161.6  A 390.0  A 
b a a 

Mean in the same column and row sharing similar capital and small letters, respectively are not significantly different by Duncan multiple 
range Test at P-0.05 
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