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Introduction 
 

Coccinellids are the member of family 

Coccinellidae and are amongst the most 

familiar beetles known variously as ladybirds. 

Numerous species of coccinellids are 

predatory against Hemipteran insect pests 

such as aphids, mealy bugs and scale insects, 

as well as thrips (Thysonoptera) and mites 

(Acarina) in all parts of the world 

(Hawkeswood, 1987; Majerus, 1994). The 

family coccinellidae comprises of about 5,200 

described species worldwide (Hawkeswood, 

1987) of which 400 species of coccinellids 

from Indian sub-region, which include the 

erstwhile state of Uttar Pradesh and 

Uttarakhand (Poorani, 2002). Joshi and 

Sharma (2008) have reported 31 species of 

Ladybeetles with 19 new records from district 

Haridwar, India. Recently, Sharma and Joshi 

(2010) have also reported 25 species of 

ladybeetles with 14 new records from district 

Dehradun, India. The aphid is one of the most 

destructive pests and its distribution is 

worldwide. The aphids also act as vectors for 

numerous plant viruses. Chemical control 

method are largely effective and provide quick 

relief from majority of aphids, but at the same 

time cause several adverse effects, like 

resistance to pesticides, pest resurgence, 

secondary pests outbreaks, killing non-target 

animals, increasing susceptibility of crops, 

environmental degradation, bioaccumulation 

and health hazard to humans and cattle due to 
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environmental and ecological concerns, there 

is a need to developed alternative insect 

control. Omkar (1999) reported ten coccinellid 

predators species from an extensive survey of 

local agricultural fields in U.P. The use of 

natural enemies of pest themselves by man to 

manage population of insect pest is known as 

Biological Control. The first spectacular 

achievement in the field of biological control 

was the use of a coccinellid beetle, Rodolia 

cardinalis Muls from Australia into California 

in 1888 for controlling cottony cushion scale, 

Icerya purchasi Mask, which threatened the 

citrus industry (Riley, 1893 and Majerus, 

1994). Therefore, the objective of the present 

study is investigating the effect of different 

species of ladybird on mustard aphid. 

 

Materials and Methods  

 

The study was carried out in the Departmental 

laboratory of the institute during 2016-17. 

Feeding potential of adults and instars of 

grubs of six species of ladybird beetle on 

mustard aphid was assessed in laboratory 

condition. The species are Coccinella 

septempuctata (Linn.), Cheilomenus 

sexmaculata (Fab.), Hippodamia 

convergenson (Zoeze), Anegleis cardoni 

(Weise), Micraspis allardi (Mulsant) and Illeis 

cincta (Fab.). The species collected from local 

agriculture crops and reared in the mustard 

aphid, Lipaphis erysimi. The experiment was 

carried in Petri dishes (15x2 cm) with three 

replicates, having moistened filter paper at the 

bottom to avoid desiccation and maintaining 

optimum humidity. For each species, one pair 

of grub of every instar stage and an adult was 

released with the help of brush, in each 

replicate. The fresh aphids thrashing in 

separate Petri dish with the and finally 

transferred of counted aphid in Petri dish. For 

each species a total of 20, 75, 150, 200 and 

300 fresh aphids for 1
st
, 2

nd
, 3

rd
, 4

th
 instar grub 

and adult, respectively, were released daily in 

each replicate. The aphids were collected from 

terminal twigs of mustard plants grown in the 

field. The experiment was run for 6 hours in 

day time and consumption pattern data was 

recorded by counting numbers of available 

aphids in a replicate daily. The experiment 

terminated after the change in the stadium 

stage of each instar and in adults only for five 

days because. Consumption was calculated as: 

 

Consumption= Number of release aphids- 

Number of remaining aphids 

 

Results and Discussion 

 

Feeding potential of Coccinella species 

against mustard aphids. 

 

Feeding potential of C. septumpunctata 

(Linn.) on mustard aphid L. erysimi (Kalt.) 

 

The first instar larvae consumed 3.00±0.58 

aphids/pair in the first day, while during the 

second and third day the consumption was 

only 4.00±0.58 and 6.00±0.58aphids/pair. The 

first instar grubs consumed 4.33±0.58 

aphids/pair. The second instar grub consumed 

24.00±3.47, 27.00±1.53, 34.33±1.20, and 

34.33±1.45 aphids/pair at 1
st
, 2

nd
, 3

rd
 and 4

th
 

days of life, respectively. Third instar grubs 

survive five days and consumption increased 

continuously from 1
st
 to 5

th
 day of life (Table-

1). The range of consumption of pray at this 

stage was noticed 101.53±1.74 aphids/pair. 

The 4
th

 instar grub stage was most active 

against aphid consumption. On the 4
th

 instar 

stage the grub consumed 152.67±2.73 

aphids/pair just after molting on 1
st
 day of his 

life and continue increased in 2
nd

 day 

(158.33±3.85 aphids/pair) but after that 

continuously decreased. An average mean of 

consumption was 131.17±1.32 aphids/pair. At 

adult stage, Coccinella septempunctata, 

consume average aphids 87.25±1.88/pair. 

Muhammad et al., (2017) reported that C. 

septumpunctata consumed of pea aphid 

(77.64) was statistically high followed by 
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spinach (66.27), coriander (66.14) and 

cabbage (61.48) aphids. Sharma and Joshi 

(2010) recorded that C. septumpunctata high 

feeding performance on mustard aphids L. 

erysimi than A. gossypii. 

 

Feeding potential of Cheilomenes 

sexmaculata (Fabricius) on mustard aphid 

L. erysimi (Kalt.) 

 

First instar larvae, the feeding potential of 1
st
 

instar larvae was 4.11±0.49 aphids/pair 

whereas it was 24.0±2.7, 80.7±3.1, 108.8±1.8 

and 84.2±2.6 for second, third, fourth instars 

and adult stage (Fig. 1b). Day wise feeding 

habit of different life history stages of C. 

sexmaculata was given in Table 1. The 1
st
 

instar larvae consume on 3
rd

 days, 2
nd

 instar 

larvae consumed maximum aphid on 4
th

 day, 

3
rd

 instar consume maximum on 5
th

 day and 

4
th

 instar grubs consumed maximum aphids on 

second day. Adult consume maximum aphids 

on 3
rd

 day. Singh et al., (2008) observed that 

feeding potential of grub and adult of C. 

sexmaculala was 26.82±0.59 and 47.13±1.75 

aphids per day per individual, respectively. 

Bahu (2001) interpreted that, this is due to 

consequences more energy derived by C. 

sexmaculata after feeding the aphid. Omkar 

(2004) noticed that C. sexmaculata was 

feeding basis overall performance of ladybird 

the order of suitability of prey species was A. 

craccivora>A. gossypii>R. maidis > M. 

persicae > U. compositae > L. erysimi > A. 

nerii. 

 

Feeding potential of Hippodamia convergens 

on mustard aphid L. erysimi (Kalt.) 

 

Mean consumption pattern of H. 

convergenson is given in Fig. 1c the 4
th

 instar 

larve consumed maximum aphids followed by 

the adult. First instar larvae consumed 

maximum aphids on 3
rd

 day, 2
nd

 instar larvae 

consumed on 4
th

 day, 3
rd

 instar larvae 

consumed maximum on 3
rd

 day and 4
th

 instar 

larvae consumed maximum of 3
rd

 day and 

adult consumed maximum aphids on 3
rd

 day 

(Table 1). Flint and Steve (2005) reported that 

a single release of 100 lady beetles control 66–

88% aphid control during 1994 and 1995. 

High controlling rate may be because of highe 

feeding rate (100 aphids per day) of H. 

convergens (Dreistadt and Flint, 1996). 

 

Feeding potential of Anegleis cardoni on 

mustard aphid L. erysimi (Kalt.) 

 

Daily aphid consumption of A. cardoni is 

given in Table 1. Mean feeding habit of A. 

cardoni indicates that it consumed 3.78±0.29, 

11.78±0.88, 35.75±2.04, 68.07±1.98 and 

56.42±1.08 aphids/pair at 1
st
, 2

nd
, 3

rd
, 4

th
 instar 

larvae and adult, respectively (Fig. 1d). 

Therefore, fourth instar larvae of A. cardoni 

may be considered the most efficient 

predatory stage.  

 

Similar findings were also reported by Omkar 

and Kumar (2013) in the management 

strategies of A. cordoni against mustard aphid. 

Omkar et al., (2009) further reported that the 

performance of A. cardoni was prey-

dependent and the order of suitability of the 

prey tested was A. gossypii > A. craccivora > 

L. erysimi. Afroze (2000) found that both 

larvae and adults of A. cardoni feed on various 

species of aphids present on Solanum 

melongena, Brevicoryne brasssicae, Brassica 

oleracae, Macrosiphum miscanthi, Triticum 

aestivum and Pisum sativum plants. 

 

Feeding potential of Micraspis allardi on 

mustard aphid L. erysimi (Kalt.) 

 

The feeding potential of 1
st
 instar larvae was 

3.7±0.2 aphids/pair whereas it was 11.3±1.6, 

28.6±1.6, 51.9±1.3 and 35.3±1.2 for second, 

third, fourth instars and adult stage (Fig. 1e). 

Day wise feeding habit of different life history 

stages of M. allardi is given in Table 1. 
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Table.1 Feeding potential of Coccinella spp. against mustard aphid, Lipaphis erysimi 

 

Larvae 

stage 

Day of 

stage 

Mean of consumed mustard Aphid, Lipaphis erysimi (Mean±SEM)/pair 

Coccinella 

septempunctata 

Cheilomenus 

sexmaculata 

Hippodamia 

variegate 

Anegleis 

cardoni 

Micraspis 

allardi 

Illeis cincta 

1
st
 

Instar  

1
st
  3.00±0.58 3.00±0.58 3.00±0.58 2.33±0.33 2.67±0.33 1.67±0.33 

2
nd

  4.00±0.58 4.33±0.33 3.67±0.88 4.33±0.33 3.67±0.33 2.33±0.33 

3
rd

  6.00±0.58 5.00±0.58 5.00±0.58 5.33±0.33 4.67±0.33 2.33±0.33 

2
nd

 

Instar 

1
st
  27.00±1.53 10.33±0.88 12.33±1.20 8.00±0.58 6.67±1.20 5.67±0.33 

2
nd

  34.33±1.20 23.00±3.79 19.00±0.58 11.67±1.20 11.00±1.53 6.33±0.88 

3
rd

  34.33±1.45 30.67±4.26 25.33±1.20 15.67±0.88 16.33±2.03 8.00±0.58 

4
th

 24.00±3.47 32.00±4.17 27.67±0.67 - - - 

3
rd

 

Instar  

1
st
  69.33±0.88 71.00±1.16 42.33±2.85 30.67±1.77 23.67±1.20 13.33±0.88 

2
nd

  85.00±3.47 90.67±4.67 56.67±2.97 34.67±1.20 25.67±1.20 16.00±0.58 

3
rd

  97.33±0.88 105.00±2.31 56.67±2.61 37.00±1.53 30.67±1.77 20.33±0.88 

4
th

 107.33±2.91 56.00±4.17 33.00±2.65 40.67±3.76 34.33±2.03 27.00±1.16 

4
th

 

Instar  

1
st
  152.67±2.73 116.33±1.77 67.33±5.46 57.67±1.45 46.33±1.77 33.00±3.06 

2
nd

  158.33±3.85 121.33±1.77 101.33±4.10 64.00±2.52 51.00±1.16 36.67±1.45 

3
rd

  145.67±4.10 121.00±3.22 108.00±1.53 70.00±1.16 52.66±0.58 39.67±1.20 

4
th

 126.00±3.22 103.00±2.08 103.00±2.08 75.33±2.34 55.33±2.19 44.00±2.08 

5
th

  111.33±6.75 105.33±2.41 92.67±3.29 73.33±2.41 54.33±0.88 - 

6
th

  93.00±3.61 86.00±4.36 82.33±1.20 - - - 

Adult  1
st
  69.33±0.88 69.33±6.39 60.67±2.03 56.33±3.29 35.00±2.08 24.33±2.03 

2
nd

  93.00±2.65 90.33±2.03 77.33±3.29 62.00±2.08 32.00±1.16 26.33±1.77 

3
rd

  95.33±3.29 93.67±2.41 87.00±2.31 56.33±2.03 36.67±1.77 31.67±1.20 

4
th

  91.33±2.03 83.33±0.67 42.33±2.41 51.00±0.58 37.67±1.86 36.00±4.17 
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Fig.1 Mean consumption rate of different instar larvae and adults of (a) C. septempunctata,  

(b) C. sexmaculata, (c) H. variegate, (d) A. cardoni, (e) M. allardi and  

(f) I. cincta on mustard aphid, L. erysimi 

 

 

 

 
 

The 1
st
 instar larvae consume on 3

rd
 days, 2

nd
 

instar larvae consumed maximum aphid on 3
rd

 

day, 3
rd

 instar consume maximum on 4
th

 day 

and 4
th

 instar grubs consumed maximum 

aphids on 4
th

 day. Adult consume maximum 

aphids on 4
th

 day. Omkar et al., (2005) was 

reported that the feeding potential of M. 

allardi was low against L. erysimi. 
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Feeding potential of Illeis cincta on 

mustard aphid L. erysimi (Kalt.) 

 

Mean consumption pattern of I. cincta is 

given in Fig. 1f. The 4
th

 instar larvae 

consumed maximum aphids followed by the 

adult. First instar larvae consumed maximum 

aphids on 2
nd

 day, 2
nd

 instar larvae consumed 

on 3
rd

 day, 3
rd

, 4
th

 instar larvae and adult 

consumed maximum on 4
th

 day (Table 1).  

 

A. cardoni, M. allardi and I. cincta completes 

their 2
nd

, 4
th

 instar larval stages earlier on 

compression with other study species.  

 

The study reveals that larval period of I. 

cincta was the least (14 days_ followed by M. 

allardi iand A. caroni (15 days). The aphid 

consumption increased with the xhange in the 

larval life cycle traits and was highest at 4
th

 

instar larvae followed by the adults and 1
st
 

instar larvae consume the least aphids in all 

the studies species.  

 

This may be related to the life span of the 

larval stages. The 4
th

 instar larvae complete 

the life stadium in 5 or 6 days whereas 1
st
 

instar completes in 3 days. The study also 

indicates that most predominant predatory 

species of beetle on mustard aphid was C. 

septempunctata consume followed by C. 

sexmacuata. On the basis of the results it may 

be concluded that C. septempunctata can be 

used as a bio-control agents for the mustard 

aphids in the Dehradun region of the India. 
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