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Biology of Chrysoperla zastrowi sillemi (Esben-Petersen) on mealy bugs and aphids
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ABSTRACT: Studies on biology of Chrysoperla zastrowi sillemi on mealy bugs and aphids indicated that the incubation period of
C. zastrowi sillemi was significantly minimum to the extent of 3.94 days on Aphis gossypii followed by 4.19 days (Phenococcus sole-
nopsis) and 4.28 days (Maconellicoccus hirsutus). The significantly maximum egg hatching of C. zastrowi sillemi (89.00 per cent) was
observed on 4. gossypii followed by P solenopsis (86.00 per cent) and M. hirsutus (79.00 per cent). The growth index and the larval
duration of C. zastrowi sillemi were 7.21, 5.14; 4.83, 11.36; 12.87, 12.61 days on second instar nymphs of 4. gossypii, P. solenopsis and
M. hirsutus respectively. The significantly lowest pupal duration to the extent of 7.41 days was observed when grown on P, solenopsis fol-
lowed by 7.42 days on A4. gossypii and 7.95 days on M. hirsutus. Significantly the shortest life - cycle duration to the extent of 50.97 and
54.93 days by male and female adult of C. zastrowi sillemi was observed on M. hirsutus. The pre-oviposition period (4.50 days) was lowest

on A. gossypii while oviposition period (23.40 days) of C. zastrowi sillemi was highest on 4. gossypii.
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INTRODUCTION

Green lacewing, Chrysoperla zastrowi sillemi (Esben
- Petersen) (Neuroptera : Chrysopidae) has long been con-
sidered as an important natural predator because of its po-
tential to control a variety of soft bodied insects like aphids,
coccids, mealybugs, thrips, psyllids, whiteflies, and eggs
and larvae of many lepidopteran pests and mites occurring
on various crops (Rao and Satyanarayana, 1984). Most of
the adult chrysopids are non predatory but their larval in-
stars are predatory. The chrysopids are emerging as potent
biocontrol agents against mealybugs and aphids however,
further research is needed to ascertain their efficiency in the
integrated pest management programme. Hence present in-
vestigation on biology of C. zastrowi sillemi on mealy bugs
and aphids was carried out.

MATERIALS AND METHODS

The culture of Chrysoperla zastrowi sillemi available
with the National Bureau of Agriculturally Important Re-
sources, Bangalore was used for these studies. The differ-
ent techniques adopted for the maintenance and mass cul-
ture of preys and its predator are given below:

Mass multiplication of Maconelicoccus hirsutus (Green)
on pumpkins

The laboratory technique of rearing of mealy bugs
on ripe red pumpkins, Cucurbita maxima standardized
by Chacko et al. (1978) and Singh (1978) were adopted
for present investigation. The pumpkins were inoculated
with egg masses of M. hirsutus (Green) with the help of
wet camel hair brush. Number of egg sacs placed on each
pumpkin varied according to size of pumpkin. The ambient
temperature and relative humidity of the laboratory ranged
from 25°C to 30°C and 65 to 75 per cent, respectively.

Mass multiplication of Phenococcus solenopsis (Tinsley)
on potato

The laboratory technique of rearing of mealy bugs
on potato sprouts reported by Branigan (1916) and further
modified by Smith and Armitage (1920) and elaborated by
Fisher (1963) was used in the present investigation. The
Plastic pots having 26 cm diameter and 24 cm height were
used for plantation of the potatoes. After plantation pota-
toes were slightly covered with soil. The pots were watered
regularly. The potatoes were well sprouted in 10 to 12 days.
On such sprouted potatoes the ovisacs of P solenopsis (Tin-
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sley) were transferred. The mass culture of mealy bugs was
maintained throughout the period of investigation.

Mass multiplication of Aphis gossypii (Glover) on cotton

The culture of aphids was obtained from the pesticide
free cotton variety RCH-2 BG-II grown in a plot size of 5 x
5 sq.m at the spacing of 45 x 10 cm.

Multiplication of Crysoperla zastrowi sillemi (Esben-
Petersen):

The culture of C. zastrowi sillemi eggs was obtained
from ICAR-NBAIR, Bangalore. After adult emergence the
adults were differentiated as male and female sex by ob-
serving thickness of abdomen. The females were with swol-
len while males with narrow and thin abdomen. The adults
that emerged on the same day were placed in oviposition
cage for the purpose of egg laying. The castor pollens and
cotton swabs dipped into drinking water, 50 per cent honey
solution and proteinex mixture (equal quantity of proteinex
+ fructose + honey + powdered yeast dissolved in small
quantity of water) were kept in the lid of plastic container
(15 x 12 cm) as food for the adults. The inner surface and
top of the container were covered by black century thick
paper in order to serve as oviposition substrate. Thus, the
freshly laid eggs were used for investigation on biology of
C. zastrowi sillemi on mealy bugs and aphids.

Biological studies

The studies on biology of C. zastrowi sillemi, M. hir-
sutus and P solenopsis and A. gossypii was carried out in a
completely randomized design replicated five times at the
temperature of 25 + 2°C maintained in BOD incubator. One
hundred freshly laid eggs of C. zastrowi sillemi were kept
in five petri dishes each containing 20 eggs as a replicate.

The observations were recorded in respect of incubation pe-
riod and per cent egg hatch. The newly hatched larvae were
reared individually on mealy bugs and aphids in the vials (4
x 2 cm) food were changed daily. The observations on the
larval duration, per cent larvae pupated, growth index, pu-
pal duration, adult emergence and life-cycle duration were
recorded castor pollens, moinstened cotton swabs dipped
into drinking water, 50 per cent honey solution and pro-
teinex mixture were provided daily to the adults. The black
century thick paper was used to cover the inner surface and
top of the oviposition cage to serve as oviposition substrate.
10 pairs of adults were kept for observing fecundity. The
number of eggs laid by each female was counted daily till
its death.

The growth index was calculated by using Howe
(1953) formula.

Growth index — Per cent larvae pupated

Mean larval duration (days)
RESULTS AND DISCUSSION

Minimum incubation period of Crysoperla zastrowi
sillemi reared on A. gossypii was 3.94 days which was sig-
nificantly different from that reared on P soleopsis (4.19
days) and M. hirsutus (4.28 days) The incubation period
of C. zastrowi sillemi was found to be 3.09 + 0.23 days
when fed on 4. gossypii infesting cotton (Kapadia and Puri,
1992). Saminathan et al. (1999) recorded the incubation
period of C. zastrowi sillemi to the tune of 3.45 days when
reared on A. gossypii. The significantly highest egg hatch-
ing of C. zastrowi sillemi was recorded when fed on 4. gos-
sypii (89.00 per cent) followed by P, solenopsis (86.00 per
cent) and M. hirsutus (79.00 per cent).

Table 1. Biology of Crysoperla zastrowi sillemi on mealy bugs and aphids

Biological parameters Preys used for Crysoperla zastrowi sillemi SEm=+ CD at 5% |CV(%)
Aphis gossypii | Phenococcus Maconellicoc-
solenopsis cus hirsutus
Mean incubation period 3.94 4.19 4.28 0.04 0.13 2.22
Per cent egg hatch 89.00 86.00 79.00 2.45 7.54 6.47
(70.92) (68.54) (62.86)
Mean larval duration (days) 11.36 12.87 12.61 0.13 0.39 2.33
Mean per cent larvae pupated 81.94 66.15 60.82 1.76 5.41 5.64
(64.90) (54.47) (51.25)
Growth index 7.21 5.14 4.83 0.16 0.50 6.37
Mean pupal duration (days) 7.42 7.41 7.95 0.13 0.40 3.88
Per cent adult emergence 80.16 88.03 86.32 2.00 6.16 5.27
(63.63) (70.03) (68.54)
Total developmental period 22.72 24.48 24.67 0.20 0.62 1.87
Pre-oviposition period (days) 4.50 4.70 5.30 0.13 0.42 6.26
Oviposition period (days) 23.40 20.80 19.20 0.30 0.91 3.14
Fecundity / female 3939 227.1 127.9 3.73 11.50 3.33
(19.92) (15.07) (11.30)
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Fathipour and Jafari (2004) reported 88.42 per cent
egg hatch of C. zastrowi sillemi on mirid bug. Adsul (2009)
observed egg hatching of C. zastrowi sillemi to the tune of
94 per cent on U. carthami followed by L. erysimi (93 per
cent), B. brassicae (89 per cent) and A. craccivora (78 per
cent). Takalloozadeh (2015) observed egg hatching of C.
zastrowi sillemi to the tune of 89.15, 91.22, 90.65, 95.12
and 88.95 per cent on A. panicae, M. persicae, A. craccivo-
ra, A. gossypii and A. fabae, respectively. The shortest mean
larval duration of C. zastrowi sillemi to the extent of 11.36
days was observed when fed on 4. gossypii followed by M.
hirsutus (12.61 days) and P. solenopsis (12.87 days).This
indicates that the grub period of C. zastrowi sillemi was
lengthened when grown on P, solenopsis.

The significantly highest pupation of C. zastrowi sil-
lemi was recorded when fed on second instar nymphs of 4.
gossypii (81.94 per cent) followed by P solenopsis (66.15
per cent) and M. hirsutus (60.82 per cent). The growth index
values varied from 4.83 to 7.21. The significantly highest
growth index was observed in the case of larvae which fed
on second instar nymphs of 4. gossypii (7.21) over P, sole-
nopsis (5.14) and M. hirsutus (4.83). According to Bansod
and Sarode (2000), Dhepe (2001), Khuhro et al. (2012) and
Takalloozadeh (2015) the duration of larvae of C. zastrowi
sillemi were 9.82, 9.87, 9.60 and 9.92 days when reared on
A. gossypii respectively.

The significantly minimum pupal duration of C. zas-
trowi sillemi was found to be 7.41 days when reared on P
solenopsis followed by A. gossypii (7.42 days) and M. hir-
sutus (7.95 days). Mannan ef al. (1997), Thite and Shivpuje
(1999), Geetalakshmi ef al. (2000) and Chakraborty and
Korat (2010) recorded the pupal period of C. zastrowi sil-
lemi to the extent of 9.43, 8.40, 8.40 and 6.92 + 0.13 days
when its larval stage fed on A. gossypii, respectively. The
significantly highest adult emergence was observed in the
case of larvae which were reared on P, solenopsis (88.03 per
cent) followed by M. hirsutus (86.32 per cent) and 4. gos-
sypii (80.16 per cent). The mean total developmental period
of C. zastrowi sillemi was observed to be significantly low-
est when reared on A4. gossypii (22.72 days) over rest of the
preys under investigation. This indicates that the total de-
velopmental period of C. zastrowi sillemi was lengthened
when grown on M. hirsutus as compared to A. gossypii and
P, solenopsis.

The data revealed that pre-oviposition period (5.30
days) of C. zastrowi sillemi was significantly lengthened
as compared to the larvae fed on P solenopsis (4.70 days)
and 4. gossypii (4.50 days). However, its oviposition period
was found to be significantly highest on 4. gossypii (23.40

112

days) followed by P, solenopsis (20.80 days) and M. hirsu-
tus (19.20 days). Significantly highest eggs (396.9) were
laid by female C. zastrowi sillemi when its larvae fed on
A. gossypii followed by P. solenopsis (227.1) and M. hir-
sutus (127.9). Mannan et al. (1997) observed that the pre-
oviposition, oviposition and post-oviposition periods of C.
zastrowi sillemi on A. gossypii and M. persicae were 6.55,
21.10 and 7.95 days and 9.25, 21.85 and 11.20 days, respec-
tively. Sattar ef al. (2011) observed that the pre-oviposition,
oviposition and post-oviposition periods of C. zastrowi
sillemi on A. gossypii and P solenopsis were 3.3740.18
and 3.62 + 0.18, 27.62 + 0.42 and 21.62 + 0.49 and 6.87
+ 0.47 and 7.00 + 0.56 days, respectively. Significantly
highest eggs (396.9) were laid by female C. zastrowi sillemi
when its larvae fed on A. gossypii followed by P. solenopsis
(227.1) and M. hirsutus (127.9).

Table 2. The mean longevity and life-cycle duration of Crys-
operla zastrowi sillemi on mealy bugs and aphids

Name of prey Longevity | Life-cycle duration
(days) (days)
Male |Female | Male | Female

Aphis gossypii 30.7 |34.9 5342 |57.62
Phenococcus solenopsis  |25.5 [31.0 4998 |55.48
Maconellicoccus hirsutus |26.3 |30.2 5097 |54.93
S.E+ 0.06 |0.06 0.02 0.25

C.D at 5% 0.17 [0.19 0.05 0.79

C.V. (%) 0.47 (0.41 0.08 1.02

Significant differences were observed in respect of
longevity of male and female C. zastrowi sillemi when
reared on mealy bugs and aphids. The significantly highest
longevity of male and female C. zastrowi sillemi was re-
corded on A4. gossypii (30.7 and 34.9 days). It was followed
by the longevity of male and female C. zastrowi sillemi on
P, solenopsis (25.5 and 31.0 days) and M. hirsutus (26.3
and 30.2 days). Kapadia and Puri (1992) reported that the
female and male C. zastrowi sillemi survived for 39 to 56
and 28 to 48 days, respectively on A. gossypii.

The significantly shortest life-cycle duration of male
and female C. zastrowi sillemi to the extent of 49.98 and
55.48 days was observed on P. solenopsis followed by life-
cycle duration of the male and female C. zastrowi sillemi
on M. hirsutus (50.97 and 54.93 days) while, it was longest
(53.42 and 57.62 days) when grown on 4. gossypii.

It indicates from the present investigation on biology
of C. zastrowi sillemi grown on species of mealy bugs and
aphids that the durations of different life-stages excepting
longevity of male and female were shortened when grown
on aphids. The its egg hatch, pupation, oviposition period,
fecundity and longevity of male and female was increased.
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This could be because of variations in the nutritional sta-
tus of different host insects used in the investigation, when
grown on A. gossypii as compared to their durations when
grown on P, solenopsis and M. hirsutus.
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