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The role of three different hosts viz., eggs of Corcyra cephalonica, brinjal aphids
and mango mealy bugs on development, longevity, larval and pupal period of green
lacewing (Chrysoperla carnea), was investigated in laboratory conditions (50 * 1°C, 70
+ 5 % RH and photoperiod of L16: D8). In this study Chrysoperla was fed on Corcyra
eggs, brinjal aphids and mango mealy bugs. Significant effects of host on larval duration,
total developmental period, pupal duration, per cent larval survival and adult longevity
of green lacewing were observed. The average larval period of C. carnea fed on was 14.40,
15.20 and 15.60, respectively. Pupal duration of 9.45, 10.02 and 9.77, respectively was
recorded in same order of prey. Also the adult longevity of adults from eggs Corcyra,
brinjal aphid and mango mealy bugs treatment was 25.40, 26.20 and 27.80 days for males
and 31.40, 32.40 and 36.80 days for females. All the results showed that Total
developmental period and per cent larval development suggested that eggs of C.

cephalonica as better food for C. carnea.

Keywords: Chrysoperla carnea, biological characteristics, brinjal aphids,
mango mealy bugs Corcyra cephalonica.

The prey suitability for generalist
predatorsisanimportant feature for efficient mass
rearing and IPM. Chrysopidae family includes
more than 1800 well known speciesand it has been
amongst the useful insects of agricultural
ecosystemswhich arevery effective and applicable
inbiological control programs against agricultural
pests (Canard et al., 1984). They are voracious
predators of a wide variety of soft bodied
arthropodsincluding insect’si.e. aphids, caterpillar,
leafhopper, whiteflies, thrips and insect eggs
(Carrillo and Elanov, 2004). C. carnea has got a
considerable attention asabiological control agent
because of its ability to control avariety of insect
pests having higher searching ability and wide
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adaptability infield (Morrison, 1985). The effects
of different prey species were investigated on the
pre-imaginal development, survival, adult longevity
and fecundity of the green lacewing. According to
Kannan (1999), natural enemies encountered
preying on aphids were chrysopids, coccinellids
and syrphids the first of these being the most
important and dominant predators. A number of
studies have demonstrated the role of lacewing C.
carnea (Stephens) (Neuroptera: Chrysopidae)
releases to enhance biological control of aphids
(Sarwar etal., 2011; Sarwar, 2013).

The adult is non-predacious, feeds on
honeydew and pollen and has a high reproductive
potential and long oviposition period (Dean and
Satascok, 1983). The adults are not predatory and
can be easily cultured on relatively simple diets
(Nordlund and Morrison, 1996). Mass rearing of
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parasites/predators is a pre-requisite for any
successful biological control programme, butitis
imperative to have suitable host. The C. carnea
was mass cultured on the eggs of rice grain moth
(Corcyra cephalonica), but it has a good feeding
potential on different insect pests of cotton. The
feeding potential of C. carnea varied on different
host eggs such as cotton bollworms; P. gossypiella,
H. armigera, E. vittella and grain moth S.
cerealella, and nymphs or adults of aphids (Sarwar
eta.,2011).

Thestudiesindicatethat larval and pupal
durations of the predator C. carnea were
significantly affected dueto feeding upon different
hosts and the total developmental period was
significantly shorter when the predator was offered
with aphids as host. The fecundity, fertility,
pupation, hatchability and longevity of the
predator were also higher on aphids followed by
pink and spotted bollworms, and Angoumoisgrain
moth eggs. However, sex ratio was not affected
due to the feeding upon different hosts. Based on
the studies, aphids appeared to be the most
promising host for mass rearing of the predator
(Sarwar et ., 2011). In several Chrysoperlaspecies
(including C. carnea), ahigh nutritional quality of
aphid prey has been shown to result in increased
larval development, larval survival, pupa weight,
adult longevity, and reproduction rates (Liu &
Chen, 2001)

MATERIALS AND METHODS

Lacewings Chrysoperla carnea eggs,
larvae, pupae and adults were obtained from
Biological control laboratory 11 VR, Varanasi. Brinjal
aphid (Myzus persicae), Mango mealy bug
(Drosicha mangiferae) and Rice moth (Corcyra
cephalonica) eggswere utilized for the experiment
on predator C. carnea (Stephens). The experiments
were conducted under C. R. B. D. with five
repetitions. Therewerefive setsin each repetition.
Mass Production of Corcyracephalonica

Maizegrain freefrom any infestation was
coarse grind and heat sterilized in hot air oven at
100°C for 30 minutes. About 2.5 kg of the maize
grains were mixed with 100 g of the groundnut
powder and 5 g powdered yeast were kept in plastic
tray (45x30x10cm). A spray of streptomycin
sulphate 0.05% was given @ 10-20 ml per tray to
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prevent bacterial infection. Sulphur 80 WP was
added @ 5 g per tray to prevent mite infection.
Corcyraeggs0.5cc (8000-9000 eggs) per tray were
sprinkled uniformly in grain medium of each tray.
This tray was covered with muslin cloth. The
hatched larvae feed on the grain by webbing. Full
grown larvae pupateinside the webbed grains mass
for 5-7 days and adult moths emerged after 35-40
days from date of inoculation. The emerged
Corcyraadultswere collected daily and they were
transferred in to a specially designed oviposition
cage. The collected eggs were rolled over for
cleaning. 1.00 cc of Corcyra eggs approximately
contains 18000-20000 eggs. About 100 pairs of
Corcyramoths (50 per cent females) produce 1.5¢cc
of eggs during its eggs laying period of 4 days.
Then these sieved eggs were sterilized under 365
nm UV lamp for 45 min, these eggs were used as
food for rearing of C. carnea.
Production of Chrysoperlacarnea

For mass production of C. carnea 50
pairs of adults were kept in ovipositional cage,
measuring 65 x 30 x 25cm. The sides of the cage
were lined with smooth nylon wire mesh with the
sliding top cover with black cloth (inner side) for
facilitating the egg laying by females. The sliding
top cover wasreplaced every day starting from 4t
day onwards. The ovipositional cage was kept for
30 days and the dead adults were removed every
alternate day. The adult in oviposition cage were
fed daily with equal quantity of protinex + fructose
+ castor/maize pollen + yeast and drinking water in
the ratio of (1:1:1:1:4). One day old eggs were
dislodged from the black top cover of the
oviposition cage by rubbing gently with a piece of
sponge. Eggsthuscollected were utilized for further
multiplication. Thelarval rearing of C. carneawas
performed in multi cavity trayswith 12 cells/tray of
2 x 1.5cm. Three days old C. carnea eggs were
mixed with Corcyra eggs. After hatching larvawere
transferred singly into each cell with the help of
moist camel hair brush. The inactivated Corcyra
eggswereprovided intheentire cellsby sprinkling
@ 0.5cc Corcyraeggsfor 100 larvae of C. carnea.
The cocoons were collected after 24 hours of
formation and housed in oviposition cage for
emergence of adult.
Total larval period of C. carnea

The newly hatched larvae of C. carnea
wereindividually transferred to Petri dishes (5.5cm
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x 1.5cm), with the help of afine hair brush. A |eaf
disk (6cm diameter) of cotton on afilter paper (5cm
diameter) was placed in the Petri dish and a few
drops of water were added to moisten the leaf disc
and filter paper. Thelarvawas supplied with fresh
nymphs and eggs until it pupated. Time between
hatching and pupal initiation was recorded as the
total larval period.
Pupal period of C. carnea

The pupas were kept inside the 9cm
diameter Petri dish for emergence of the adults.
Pupal period was recorded by constant inspection
of thelarvafor the exact timing of pupal initiation
till the emergence of the adult.
Adult longevity of C. carnea

Two daysold virgin adultswere paired in
the rearing glassvials (4 x 7.5cm), provided with
standardized adults diet on hard paper card and
wet cotton was placed in glassvials. The period of
survival of each male and female was observed
regularly in order to record longevity (days). Care
wastaken not to injure predator when transferring
them to fresh food or while cleaning the container.
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Total developmental period of C. carnea

The newly hatched larvae of C. carnea
were transferred singly into Petri dishes (9cm
diameter and 1.5cm height). There will be 5
repetitions for each treatment each repetition
having 5 sets. At the beginning a wet filter paper
placed at the bottom of every Petri dish. At least 60
aphid nymphs and equal number of crawlers of
mealy bugs counted and placed in these dishes.
Thedevelopmental periods (larval instars, cocoon
period etc.) of the predator were recorded on each
of the hosts separately.

RESULTS

Larval period

The data collected on the effect of
different hosts on total larval duration, pupal
period, adult longevity and total developmental
period were summarized in Table 1 and Figure 1
clearly suggested that larval duration was highest
in case of C. cephalonica (15.60 days), minimum
larval duration was recorded in case of mango

Table 1. Comparison of larval, pupal, and total life duration and longevity of
C. carnea, when fed on different hosts

Hosts Total larval Pupal Adult longevity Total development period
duration  duration Male  Femae Male Femae
Eggsof C. cephalonica 15.60 9.45 25.40 31.40 50.45 56.40
Brinjal aphids 15.20 10.02 26.20 32.40 51.52 57.60
Mango mealy bugs 14.40 9.77 27.80 36.80 51.97 61.00
C.D. @ 1% 0.318 0.235 0.463 0.856 0.318 0.450
S. Em.x 0.103 0.075 0.150 0.278 0.103 0.146
CV. 342 1.73 2.84 4.14 1.00 1.25
* Average of 5 sets in each replication
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Fig. 1. Comparison of larval, pupal, and total life duration and longevity of C. carnea, when fed on different hosts
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mealy bugs (14.40 days) and treatment involving
thefood of brinjal aphid wasfound at par with the
Corcyra eggs.
Pupal period

It was observed that C. carnea when fed
with eggs of C. cephalonica recorded shortest
pupa period of 9.45 daysfollowed by mango mealy
bug 9.77 days. Pupal period of C. carnea whenfed
with brinjal aphid during their larval period showed
asignificantly longer pupal period of 10.02 days
whencomparedtoother treatments (Table 1, Fig. 1).
L ongevity of adults

Data presented in Table 1 and Figure 1
for the longevity of the adult showed maximum
male and female longevity in case of treatment
involving the eggs of C. cephalonica (27.80 and
36.80 days). Treatment with mango mealy bug
showed the lowest adult male and femalelongevity
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of theC. carneai.e. 25.40 and 31.40, respectively.
Whereas the mealy bug treatment showed no
significant difference in the treatment involving
brinjal aphid.
Total developmental period

Developmental period of both male and
female showed the longest time (51.97 and 51.97
days, respectively) in case of mango mealy bugs
aspresented in Table 1 and Figure 1. Whereas, the
treatment involving the eggs of C. cephalonica
showed the shortest developmental period, 50.45
and 56.60 of maleand female of C. carnea.
Per cent larval survival

Data presented in Table 2 represents the
per cent larval survival of C. carnea. It suggested
that maximum larval survival was obtained with
eggs of Corcyra during all three instars with
average of 95.03 per cent.

Table 2. Per cent larval survival of C. carnea on different hosts

Hosts * Average per cent larvae complete their development
1% instar  2Minstar  3Yinstar Mean
Eggsof C. cephalonica 96.30 95.80 93.00 95.03
Brinjal aphids 93.52 91.50 87.50 90.84
Mango mealy bugs 91.60 89.40 86.40 89.13
C.D.a 1% 1.929 2.601 3.248 -
SEmzt 0.619 0.835 1.042 -
CV. 1.476 2.021 2.620 -

* Average of 5 sets in each replication

DISCUSSION

The shortest larval period was recorded
on eggs of C. cephalonica, while longest was on
mango mealy bug, similar resultswere reported by
Balasubramani and Swamiappan (1994), wherethey
recorded longest larval period (8.20 days). The
survival of larvae of C. carnea feeding on C.
cephalonica was 86.7% same treatment was
reported best in present study with 95.03% larval
survival. Significantly minimum (5.88 days)
duration for pupae was registered when fed with
eggsof C. cephalonica (Nandan et a ., 2014), which
was in accordance with the present study where
C. cephalonica eggs recorded the least pupal
period of 9.45 days. Same study also reported male
longevity (27.57 days) with eggsof C. cephalonica
which was also found least (25.40 days) in our
study. Adult female longevity was reported least
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with the C. cephal onica eggs. Total developmental
period of male and femal e wasrecorded least with
Corcyraeggsi.e. 50.45 and 56.40 days, respectively
no related results were found from the cited
literature.

CONCLUSON

From the present study it can be
concluded that the eggs of C. cephalonica as the
most suitable for laboratory host of C. carnea.
Larval food significantly affected the length of
larval period where Corcyra eggs showed longest.
Similarly, minimum pupal period, maleand female
longevity was also recorded in this study by the
larvafed on C. cephalonica eggs. Per cent larval
survival of the C. carnea was recorded maximum
in case of the eggs of C. cephalonica.
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