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Abstract | Chrysoperla carnea is a major predator of soft bodies insects like aphid, white fly and thrips. The
teeding potential of Chrysoperia carnea larvae on different nymphal instars of Myzus persicae was investigated
in ambient laboratory conditions at University of Agriculture, Faisalabad. Chrysoperia carnea was found very
active and consumed all stages of aphid. The predation rate of Chrysoperla carnea was increased with increase
in larval instars (1% to 3). Third instar of Chrysoperia carnea was very voracious feeder and fed large number
of aphid instars nymphs (1%, 2" and 3). The larval predatory potential was 413.9+0.07 aphid per larvae. The
current study results revealed that Chrysoperla carnea has great potential for biological control of aphid.
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1. Introduction predators, Chrysoperia carnea is a polyphagous and

major predator of soft bodies insects such as aphid,

Biological control is playing key role in insect
pests management from last two decades. The
biological agents (predators) belong to insect orders
like Coleoptera, Diptera, Himeptera, Neuroptera
and Hymenoptera that are used exclusively for pest
management and feed on larval as well as adult
stages. Man is exploiting, commercially rearing these
predators and released to the agricultural fields for
better efficiency.

Several studies have been conducted on different
regions of the world related to biology of Chrysoperia
carnea (Eraky and Nasser, 1993; El-Hag and
Zaitoon, 1996). The biological agents such as C.
carnea and many others have been released in filed
tor pest control especially aphid species. Neuropteran

thrips, mealy bug, mites, whitefly and many other
orthropods (Carrillo and Elanov, 2004; Shalaby
et al., 2008; Yuksel and Goemen, 1992; Singh and
Manoj, 2000; Venkatesan et al., 2002, 2000; Zaki and
Gesraha, 2001). Adults of C. carnea feed on flower
nectar, pollen and honey dew excretion during aphid
sucking cell sap (Saminathan and Baskaran, 1999;
Kareim, 1998). Genus Chrysoperia belongs to family,
Chrysopidae and order Neuroptera contains many
important species of predatory insects of which the
green lacewing, Chrysoperla carnea (Stephens) is one
of them.

C. carnea is now commonly reared in laboratories
and used extensively all over the world (Liu and

Chen, 2001; Balasubramani and Swamiappan, 1994;
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Tauber et al., 2000). It has significant potential
for commercialization and use against a variety of
crop pests in combination with other insect pest
management tactics (Atakan, 2000; Sengonca et
al., 1995; Daane et al., 1996; Legaspi et al., 1996).
Therefore, the current work was undertaken to check
the feeding potential of larvae to prey like aphids.

2. Materials and Methods

2.1 Study area

An experimental study was conducted to check
the feeding potential and developmental period of
C. carnea larvae fed on Myzus persicae during 2018
under laboratory conditions at 26+5C° temperature
and 60% relative humidity (RH) in University of
Agriculture, Faisalabad.

2.2 Culture maintenance of green peach aphid in green
houses conditions

Under the glass house conditions, the culture of green
peach aphid (Myzus persicae) was sustained on okra
plants. For aphid culture maintenance the seeds of
okra variety sabaz pari were sown, under glass houses.
Aphids were collected from nearby okra fields and
released on sowing okra plants inside the glasshouse.
The aphid population was multiplied freely and the

colony was established.

2.3 Mass rearing of chrysoperla carnea under laboratory
For mass rearing purpose, adults of C. carnea were
collected from nearby cabbage fields. The collected
adults of C. carnea were reared on artificial diet such
as yeast + sugar + honey + distilled water in ratio
of 8:4: 2:1. Adults was reared in a rectangular cage
with 5cm thick and transparent plastic sheet. A
black granulated paper was inserted inside the cage
as substrate for oviposition. On daily basis, eggs were
collected with the help of razer and placed into plastic
jars for hatching.

Newly hatched 1% instars larvae of C. carmea were
collected from the culture with help of camel hair
brush and released into plastic containers containing
the counted number of 1 and 2™ instar of M. persicae
nymphs while 2* and 3" instars of C. carnea were fed
with mixed instars of nymphs. First instar of C. carnea
was provided 15 green peach aphid nymphs. The
number of aphids for C. carnea feeding were increase
gradually (20, 25, 30...60 and 65 respectively) each
day, till the larvae reached to pupal stage. Feeding

potential was observed after every 24 hours.

2.4 Statistically analysis
'The mean data were statistically analyzed using one-

way ANOVA and standard error tests.
3. Results and Discussion

'The various insect pests such as sucking and chewing
attack on the different crops parts from sowing to
harvesting. Among them, aphid species are important
pest of various crops such as cabbage, cotton and
potato etc. (Sattar and Abro, 2011).

Green lace wing is known as aphid lions with golden
eyes and widely distributed in all agricultural habitats.
Green lace wing, C. carnea is consumed soft bodies
insects such as all stages of aphid (Hoffmann and
Frodsham, 1993). Aphid is the major prey of C. carnea
(Balakrishnan et al., 2005; Chakraborty and Korat,
2010).

The study revealed that the predatory performance
of C. Carnea enhanced with the growth of grub. As
the grub grew from first instar to third instar, the
teeding capacity improved in all the species of aphids
used as prey (Saminathan et al., 2003; Jagadish and
Jayaramaiah, 2004; Krishnamoorthy and Mani,
1982; Megahed et al., 1984). Rabinder et al. (2008)
reported that aphid is the major prey of C. carnea.
The current study was resulted that all three larval
instars of C. carnmea were good predator of aphids.
The results indicate that 3% instar larvae were more
voracious than the first two instars. The mean feeding
potential of 1%, 2! and 3 instars were 60.80+1.816,
110.09+5.98 and 237.20+19.511 aphids, respectively.
The similar findings have been reported by earlier
studies (Khan et al., 2013). Feeding Potential of C.
carnea larval instars on Myzus persicae was given in

Figure 1.

The first, second and third larval instars of C. carnea
were fed an average of 11.48,79.52 and 83.00 aphids
respectively (Singh and Manojkumar, 2000) while
(Singh and Hamid, 1998) reported that the C. carnea
consumed an average of 21.68, 76.92 and 160.92
cabbage aphids in its first, second and third instar
larva, respectively. The similar findings have been
observed by other researchers (Rana and Srivastava,

1998).

Journal of Innovative Sciences

December 2019 | Volume 5| Issue 2 | Page 96

e o .
Ools Links
GResearchers



OPEN a ACCESS

Ramzan ez al.

Another study was carried out in 2010, to check the
effect of different temperatures on the consumption
capacity of C. carnea on four aphid species such as
Aphis craccivora Koch, Aphis gossypii Glov, Myzus
persicae Sulz and Lipaphis erysimi Kalt (Renu and
Pathak, 2010). The study revealed that capacity of
teeding varies with respect to different temperatures.
The environmental conditions like temperature
and relative humidity (RH) were played key role in
teeding behavior. The feeding capacity of C. carnea was
increased with increase and decrease in temperature,

prey density and relative humidity (RH) respectively.

Feeding Potential

Second Instar

First Instar

0 50 100 150 200 250

Figure 1: Feeding potential of C. carnea larval

instars on Myzus persicae.
Conclusions and Recommendations

The rearing of green lacewing, Chrysoperla carnea
(Stephen)is prove an effective strategy for management
of many pests such as whitefly, aphids, thrips, coccids,
mites, mealy bugs, lepidopteran eggs and a variety of
other slow or non-moving soft-bodied arthropods.

Acknowledgement

Authors are highly thankful to Muhammad Nawaz
Shareef University of Agriculture Multan, especially
Department of Entomology for providing suitable
environment for manuscript writeup.

Author’s Contribution

MR wrote the manuscript, GM and MF conducted
the study, MWS, MAR and SU critically reviewed

the manuscript.

Conflict of interest
Authors declared no conflict of interest.

References

Atakan, E., 2000. Within plant distribution of
predators Chrysoperla carnea, Deracocoris pallens
and Orius niger in cotton. Turk. J. Entomol.
Dergisi, 4: 267-277.

Balakrishnan, N.,Murali, Baskaran, R.,Mahadevan,
N.,2005. Development and predatory potential
of green lacewing Chrysoperla carnea (Stephens)
(Neuroptera: Chrysophidae) on different prey
insects. Agric. Sci. Digest., 25: 194-197.

Balasubramani, V. and Swamiappan, M., 1994.
Development and feeding potential of the
green lacewing Chrysoperla carnea (Stephens)
(Neuroptera: Chrysopidae) on different insect
pests of cotton. Anz. Schardlingsk. Plaanzensch.
(Germany), 67: 165-167.  https://doi.
org/10.1007/BF01905539

Carrillo, M. and Elanov, P, 2004. The potential of
Chrysoperla carnea as a biological control agent
of Myzus persicae in glass houses. Ann. Appl.
Biol., 32: 433- 439.

Chakraborty, D. and Korat, D.M., 2010. Biology of
green lacewing, Chrysoperla carnea (Stephens)
in middle Gujarat conditions. Karnataka J.
Agric. Sci., 23: 500-502.

Daane, K.M.,, Yokota, G.Y., Zheng, Y. and Hagen,
K.S., 1996. Inundative release of common
green lacewings (Neuroptera: Chrysopidae)
to suppress Erythroneura wvariabilis and
E.elegantula  (Homoptera; Cicadelidae) in
vineyards. Environ. Entomol., 25: 1224~ 1234.
https://doi.org/10.1093/ee/25.5.1224

El-Hag, E.A. and Zaitoon, A.A., 1996. Biological
parameters for four Coccinella species in
central Saudi Arabia. Biol. Pest Contr., 7: 316-
319. https://doi.org/10.1006/bcon.1996.0100

Eraky, S.A. and Nasser, M.A.K., 1993. Effect
of constant temperatures on  Coccinella
undecimpunctata L. (Coleoptera: Coccinellidae).
Assiut J. Agric. Sci., 24: 223-231.

Hoffmann, M.P. and Frodsham, A.C., 1993.
Natural enemies of vegetable insect pests.
Cornell Cooperative Extension, 63: 67-80.

Jagadish, K.S. and Jayaramaiah, M., 2004. Biology
and predatory potentiality of Chrysoperia
carnea on the tobacco aphid, Myzus nicotianae
(Homoptera). J. Ecobiol., 16: 161-167.

Kareim, A.IL, 1998. Searching rate and potential
of some natural enemies as bio-control agent
against the (Homoptera:

Bemisia tabaci

Journal of Innovative Sciences

December 2019 | Volume 5| Issue 2 | Page 97

o0 .
Ools Links
OResearchers


https://doi.org/10.1007/BF01905539
https://doi.org/10.1007/BF01905539
https://doi.org/10.1093/ee/25.5.1224
https://doi.org/10.1006/bcon.1996.0100

OPEN a ACCESS

Feeding Potential of Chyroperia carnea

Aleyrodidae). J. Appl. Entomol., 122: 487-492.
https://doi.org/10.1111/7.1439-0418.1998.
tb01532.x

Khan, J., Ehsan-ul-Haq, H., Javed, 1., Mahmood,
T., Rasool, A., Akhtar, N. and Abid, S., 2013.
Biological parameters and predatory potential of
Chrysoperla carnea (Neuroptera: Chrysopidae)
feeding on wheat aphid Schizaphis graminum
(Hemiptera: Aphididae) under laboratory
conditions. Pak. J. Agric. Res., 26: 12-17.

Krishnamoorthy, A. and Mani, M., 1982. Feeding
potential and development of Chrysopa scelestes
Banks on Heliothis armigera (Hubn.) under
laboratory conditions. Entomology, 7: 385-388.

Legaspi,]J.C., Nordlund, D.A. and Legaspi, Jr. B.C.,
1996. TTritrophic interactions and predation
rates in Chrysoperla spp. attacking the silver leaf
whitefly. South Western J. Entomol.,21: 33-42.

Liu, T. and Chen, T., 2001. Effects of three
aphid  species (Homoptera:  Aphididae)
on development, survival and predation of
Chrysoperla carnea (Neuroptera: Chrysopidae).
Appl. Entomol. Zool., 36: 361-366. https://doi.
org/10.1303/aez.2001.361

Megahed, M.M., Abou-Zeid, N.A., Farghaly,
H.T., Marei, S.S. and Zeid, N.A.A., 1984. The
predating efficiency of Chrysopa carnea Steph.
on certain hosts. Agric. Res. Rev., 60: 201- 208.

Rabinder, K., Kaur, R. and Brar, K.S., 2008.
Development and predation efficacy of
Chrysoperla carnea (Stephens) on mealy bug,
Phenacoccus splenopsis (Tinsley) under laboratory
conditions. J. Insect Sci., 21: 93-95.

Rana, B.S. and Srivastava, R.C., 1998. Feeding
potential and growth rate index of aphid lion,
Chrysoperla carnea on difterent species of aphids.
Paper presented In Nation. Sem. Entomology, 2:
34-39.

Renu, Y. and Pathak, PH., 2010. Effect of
temperature on the consumption capacity of
Chrysoperla  carnea (Stephens) (Neuroptera:
Chrysopidae) reared on four aphid species. Inz.
J- Life Sci., 5: 271-274.

Saminathan, V.R. and Baskaran, R.K.M.,1999.
Biology and predatory potential of green
lacewing, Chrysoperla carnea (Neuroptera:
Chrysopidae) on different insect hosts. Indian
Agric. Sci., 69: 502-505.

Saminathan, V.R., Mahadevan, N.R. and
Muthukrishnan, N., 2003. Influence of
prey density on the predatory potential and

development of Chrysoperla carnea. Indian J.
Entomol., 65: 1- 6.

Sattar, M. and Abro, G.H., 2011. Mass rearing
of Chrysoperia carnea (Stephens) (Neuroptera:
Chrysopidae) adults for integrated pest
management programmes. Pak. | Zool., 43:
483-487.

Sengonca, C., Griesbach, M. and Lochte, C.,
1995. Suitable predator-prey ratios for the use
of Chrysoperla carnea (Stephens) eggs against
aphids on sugar beet under laboratory and field
conditions. Z. Pflanzenkr. Pflanzenschutz, 102:
113-120.

Shalaby, F.F.,, El-Heneidy, A.H., Hafez, A.A., Bahy,
I.A., and El-Din, 2008. Seasonal abundances of
common Coccinella species in some economic
field crops in Egypt. Egypt. J. Agric. Res., 86(1):
303-317.

Singh, N.N. and Manoj, K., 2000. Potentiality of
Chrysoperla carnea in suppression of mustard
aphid population. Indian J. Entomol., 62: 323-
326.

Singh, N.N. and Hamid, L.,1998. Development of
different stages of Chrysoperia carnea (Steph.)
on Corcyra cephalonica and mustard aphid.
Paper presented In Nation. Sem. Entomology,
2:62: 323-326.

Singh, N.N. and Kumar, M., 2000. Potentiality of
Chrysoperla carnea (Stephens) in suppression of
mustard aphid population. Indian J. Entomol.,
62: 323-326.

Tauber, M.]., Tauber, C.A., Daane, K.M. and
Hagen, K.S., 2000. Commercialization of
predators: recent lessons from green lacewings
(Neuroptera: Chrysopidae: Chrysoperla). Am.
J- Entomol., 46: 26-38. https://doi.org/10.1093/
ae/46.1.26

Venkatesan, M., Singh, S.P. and Jalali, S.K., 2000.
Rearing of Chrysoperla carnea (Stephens)
(Neuroptera: Chrysopidae) on semi-synthetic
diet and its predatory efficacy against cotton
pests. Entomology, 25: 81-89.

Venkatesan, T., Singh, S.P,, Jalali, S.K. and Joshi,
S., 2002. Evaluation of predatory efficiency of
Chrysoperla carnea (Stephens) reared on artificial
diet against tobacco aphid, Myzus persicae
(Sulzer) in comparison with other predators. /.
Entomol. Res.,26: 193-196.

Yuksel, S. and Goemen, H., 1992. The effectiveness
of Chrysoperia carnea (Stephens) (Neuroptera:
Chrysopidae) as a predator on cotton aphid,

Journal of Innovative Sciences

December 2019 | Volume 5| Issue 2 | Page 98

e o .
Dol Links
GResearchers


https://doi.org/10.1111/j.1439-0418.1998.tb01532.x
https://doi.org/10.1111/j.1439-0418.1998.tb01532.x
https://doi.org/10.1303/aez.2001.361
https://doi.org/10.1303/aez.2001.361
https://doi.org/10.1093/ae/46.1.26
https://doi.org/10.1093/ae/46.1.26

OFEN a REEESS Ramzan ez al.
Apbhis gossypii (Glov) (Homoptera: Aphididae). Zaki, FN. and Gesraha, M.A., 2001. Production of

Turk. Nat. Cong. Entomol., 2: 209-216. the green lacewing, Chrysoperla carnea (Steph.)
Zaki, FN., 1987. Larval duration and food (Neuroptera: Chrysopidae) reared on semi-
consumption for the predator, Chrysoperia artificial diet based on algae, Chlorella vulgaris.
carnea Steph. under different constant regimes. J. Appl. Entomol., 125: 97-98. https://doi.
Annu. Agric. Sci., 32: 1827-1836. org/10.1046/j.1439-0418.2001.00479 .x
Journal of Innovative Sciences P s 9 Links

December 2019 | Volume 5| Issue 2 | Page 99 **@Researchers


https://doi.org/10.1046/j.1439-0418.2001.00479.x
https://doi.org/10.1046/j.1439-0418.2001.00479.x

