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ABSTRACT

Effect of prey kind on some biological aspects of C. Carnea was studied under
laboratory conditions of 28 +2 °C and 655 %R.H. The studied preys were Thrips
tabaci Lindr, Gynaikothrips ficorum Marshall, Aphis durantae Thobald, Spdoptera
littoralis (Biosd.), and control fed on (A. craccivora Koch.).

The obtained results revealed that there were significant differences
between the total developmental periods (26.9, 20.6, 23.0, 19.8 days when this
predator reared on T.tabaci, G. ficorum, A. durantae, and S. littoralis compared with
(15.4 + 0.4) days with (15-16) in control (A. craccivora). There were highly significant
differences between oviposition periods (17.9, 15, 7.6, and 10.0 days compared with
10.0 days in control (A. craccivora), respectively. Adult longevity (female: 30.5, 15.6,
25, 25.1 days but recorded 20.0 days in control (A. craccivora). and male: 30, 20.5,
27.2, and 20.9 days) compared with 15.4 days in case of rearing on A. craccivora.
While fecundity (number of eggs/female: 109, 131, 156, and 43 eggs) compared with
210eggs in control, (A. craccivora Koch.). And sex ratio (female: male); 1:2, 1:2, 1:1
and 1: 2 respectively. All results are recorded for the preys: T.tabaci, G. ficorum, A.
durantae, and S. littoralis, respectively. While, the control. Fed on A. craccivora was
(1:1).
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INTRODUCTION

The predator, Chrysoperla carnea (Stephens) is one of the most
beneficial and prolific predators found on cotton, corn, and other field crops in
many parts of the world (WhitcombandBell (1964); Van den
Bosch and Hagen (1966); Abdel-Salam (1995). Ithas relatively short
generation times, adults lack a prey requirement for reproduction, and thus
oviposition is not dependent on large population of prey (Hagen et al. 1970);
Tuber and Tuber (1974). Larvae have a relatively broad range of acceptable
prey (New, 1975; Hydron and wihtcomb, 1979), tolerance to
insecticides (Croft, 1990), Wetzel et al. (1991); Abdel-Salam (1995) and they
are amenable to mass rearing, releasing, and manipulation in the
field Ridgway et al. (1970); Hagenet al. 1976), Tassanet al.
(1979); (Hasegawa et al., 1989); (Tauber and Tauber 1993). The role of C.
carnea in controlling different aphid species on various crops has been
studied by several investigators (Sundby, 1966; Scopes, 1969); Hagley,
1989). Ebert and Cartwright (1997) reported that C. carnea was able to cause
an overall reduction in aphid abundance when caged on field grown cotton.
Also, the effect of prey on the developmental times longevity and fecundity of
this predator has been observed (El-Dakroury et al. (1977); Awadallah et
al., (1978); Afzal and Khan, (1978); Sengonca and Grooterhorst (1985);
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(Ghanim and EI-Adl, 1987); Ghanimet al. (1988); Obryckiet al.
(1989); Klingen et al. (1996); Osman and Selman (1996); Morris et al.
(1998) and Shalaby et al. (1998).Therefore this investigation has been
outlined to study the effect of some prey types on certain biological aspects
of C. carnea under laboratory conditions.

MATERIALS AND METHODS

1-Rearing technique of Chrysoperla carnea.

Adults of C. carnea were collected by a sweeping net on okra and other
field crop plants from Zagazig district, Sharkia, Governorate. The collected
adults were transferred immediately to laboratory.The rearing technique was
the same as described by (Morels — Shahira, 1980) as follows:- Cylindrical
glass cages (17.0cm height and 10.5cm diameter) with upper and lower
openings covered with black muslin cloth held position by rubber bands were
used for maintenance and rearing the predator. The black muslin was used
as a site of ovi-position and it was easy to see and collect the deposited eggs
from it. Collecting of eggs was performed daily by cutting off their stalks by
means of a fine pair of scissors and using of a fine wet brush. The adults
were fed on pieces of cotton wool impregnated with (20-25) % sugar solution.
The adults were transferred daily to newly prepared units provided with fresh
feeding solution. The collected eggs were placed separately into small plastic
vials (3cm.diameter and 6cm.height) plugged with a pieces of cotton wool.

2- Methodology:-

The newly hatched larvae were divided into four groupsand an
additional group as a control. Each of 50 Larvae of the five groups.
Were reared individually in vial tubes (1x3 inch) to avoid cannibalism and
rearing took place until emergence at laboratory conditions of 28 + 2 °C and
R.H. 65 £5%.

3- Statistical analysis:

Data were statistically analyzed according to complete randomized
block design. The appropriate methods were used for the analysis of data
according to Fisher (1950), Duncan (1955) and Snedecor (1970).By
computer program (Costat, 1990) prograram methods).

RESULTS AND DISCUSSION

A-Effect on immature stages:-
1-Egg stage:-

Data presented in Table (1) showed that the incubation periods of
C. carnea varied from 3.11+ 0.03 to 3.15 £ 0.07 days, compared with 2.3+ 0.1
days in control with nonsignificant differences among the four preys.. These
results were completely consistent with those obtained by El-Dakroury et
al. (1977) who reported that the incubation period of C. carnea averaged 3.2
days when fed on eggs and larvae of Heliothis armigera (Hb.) at 27-30°C.
Awadallah et al. (1978) found that C. carnea eggs hatched after 3.11, 2.97,
3.2 and 3.15 days after rearing on T. tabaci nymphs, G. ficorum nymphs, S.
litoralis egg-masses and A. punicae at 28°C. Abdel-Galil et al. (1991)
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mentioned that the period was 3.7 and 3.1 days when C. carnea larvae were
fed on A. gossypii at 26 and 30 °c, respectively. Patro and Behera (2002)
found that at 26.7+1.3 °C and 78.2+5.6% relative humidity, the incubation
period recorded 6.95+0.56 days. El-Baity and Habashan (2013) showed
that the incubation period of eggs was 3.2 and 3.8 days when fed on the
fresh eggs of Sitotroga cerealella and cooled eggs respectively. On the other
hand, Javed et al. (2013) indicated that the incubation period was 3.8+0.08
days, and Magar et al. (2013) showed that the incubation period recorded
2.93 days when C. carnea larvae were provided with different preys.

2-Larval stage:-

Duration of the first instar larvae of C. carneafed on the above-
mentioned preys recorded 3.6 £ 0.2, 3.1 £ 0.3, 2. 7 + 0.1 and 3.2 + 0.1days,
respectively with significant variations among the four preys (L.S.D. = 1.045)
compared with 1.5 + 0.2 days in the control. (Table, 1). Which were close to
that reported by Javed et al. (2013) who indicated that the developmental
period of the first instar larvae ranged from 2.0 £ 0.1 to 3.6 + 0.1 days.

The second instar larval duration lasted 2.5+ 0.2, 3.00 + 0.2, 3.2 £+ 0.3
and 2.3 £+ 0.3 days, But 2.7 £ 0.2 days in cheek. Using the above-mentioned
preys, with highly significant variations (Table, 1). Javed et al. (2013) reported
that the developmental period of the second instar larvae of C. crania ranged
from 2.840.07 to 3.4+0.11 days. Which were slightly different from the data
reported on this study. As For the third instar larvae of the predator, the
developmental period recorded 7.5+ 0.88,3.9+0.54,54 +0.3and 3.1 %
0.2 days, respectively, compared with 2.7 + 0.2 days. When larvae were
fed on the above mentioned preys with a highly significant variations between
preys (Table, 1) Javed et al. (2013) indicated that the developmental period
of the third instar was 4.9 +0.10, 4.0 £0.06, 3.4 +0.13 days at different
temperatures..

Yuksel and Gocmen (1992) mentioned that the survival time of C.
carnea third instar larvae in laboratory was 6.2 days. The present study
indicated that the total larval developmental period of C. carnea ranged from
8.5 + 0.29 to 14.18 + 0.64 days using the above-mentioned preys and the
control was10.3 + 0.4 days. While, Salah et al. (1995) who showed that the
mean duration of the total larval stage of C. carnea fed on the grape
thrips, Rethrips syriacus (Mayet) nymphs was 9.19 + 0.11 days.But Patro
and Behera (2002) studied the developmental period at 26.7+1.3 °C and
78.2+5.6% relative humidity and the recorded data indicated that the
developmental period for the larval stage was 8.40+0.72 days. The present
results were slightly lower than that reported by Javed et al. (2013) who
indicated that the total larval durations were 11.9+0.13, 9.7+ 0.31, and 8.2+
0.14 days, at three temperatures, and Magar et al. (2013) who showed
that the developmental period of the larval stage of C. carnearanged from
9.40 to 15.00 days.
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3-Pupal stage:-

Data presented in Table (1) showed that the pupal stage of C.
carnearecoded 8.4 £ 0.15, 7 + 0.1, 8.3 £ 0.1 and 8.1 + 0.1 days while the
Control was 6.240.2 days. Using the above-mentioned preys with
nonsignificant variations between preys. While, Balasubramani Control and
Swamiappan (1994) revealed that the pupal period of C. carnea was shorter
on B. tabaci and A. biguttula (7.40 days) and longer on neonate larvae of H.
armiger (8.40 days). Salah et al. (1995) showed that the mean duration of
the pupal stage was 7.34 * 0.08 days with grape thrips, Rethrips
syriacus (Mayet) used as a prey. While, Sarode and Sonalkar
(1998) observed that the pupal period of C. carnea was 9.17 days. Javed
et al. (2013) indicated thatthe pupal duration ranged from 6.8+ 0.07 to
9.2+ 0.10 days at three different temperatures. EI-Baity and Habashan
(2013) showed that the pupal period was 11.2 days on Sitotroga
cerealella fresh eggs and 9.4 days on cooled eggs of S. cerealella, there was
nonsignificant  difference between the two periods. Magar et al.
(2013) showed that the pupal period of C. carnea after larval feeding on
Aphis gossypii, Helicoverpa armiger and A. biguttula was 6.2, 6.4 and 6.67
days, respectively.

4- Total developmental period:-

Referring to the data shown in Table (1), the recorded data for the total
developmental periods C. carnea were 26.9 + 0.6, 20.60 + 0.3, 22.95 + 0.5
and 19.74+0.4 days. But the control was 15.4 + 0.4 days, using the above-
mentioned preys. A highly significant differences between prays were
recorded (L.S.D. =1.30). Bryckiet al (1989)showed thatimmature
development of Chrysoperla carnea requires 20.5, 21.6, and 24.9 days at 27
degrees C, with a photoperiod of LD. 16:8, when fed oneggs of O.
nubilalisand  Agrotis  ipsilonand neonate larvae of A.  ipsilon,
respectively. Balasubramani and Swamiappan (1994) revealed that the total
developmental period (egg to adult) in C.carnea was 19.15, 19.35, 19.95,
20.15 20.60 and 22.50 days when larvae were fed on B. tabaci, eggs
of Corcyra cephalonica, H. armigera, A. gossypii, A. biguttula and neonate
larvae of H. armigera, respectively. Saminathan et al. (1999) studied the
biology and predatory potential of the green lacewing, C. carnea, the total
developmental period of C. carnea on different insect preys ranged from
18.59 (A. craccivora (groundnut) to 22.74 days (H. armigera neonate larvae).
Atlhan et al. (2001) revealed that the total duration of the total developmental
period in C.carneawas 19.15, 19.35, 19.95, 20.15 20.60 and 22.50 days
when larvae were fed on Bemisia tabaci, eggs of C. cephalonica, H.
armigera, A. gossypii, A. biguttula and neonate larvae of H. armigera,
respectively.Patro and Behera (2002) showed that the life-cycle of C.
canea (fed on Aphis craccivoraat 26.7+1.3 °C and 78.2+5.6% relative
humidity) was completed in 19.36x1.18 days. Khan and Mushtaq
(2011) showed that the total developmental period ranged from 19-23, 23-25
and 23-24 days respectively. And Javed et al. (2013) studied developmental
durations of immature stages of C. carnea fed on C. cephalonica eggs at
three constant temperatures 24+1, 28+1°C and 32+1°C .
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B- Effect on mature stage:-
1- Longevity of adults (male & female):-

Data in Table (2) indicated that adult male longevities of C. carnea
were 30.0 £ 0.09, 20.5 0.6, 27.2+ 0.09 and 20.09 + 2.06 days for adults
resulted from larval feeding on the mentioned preys. While the longevities of
adult female recorded 30.5 £1.10, 15.55 +0. 1 and 25.0 £ 2.1 and 25.1 £ 2.5
days, respectively. But the control was 23.7+0.4 days. Magar et al.
(2013) showed that the maximum longevity of male and female were 26.53
and 38.20 days, respectively. Javed et al. (2013) indicated that the female
and male longevities were 51.2 + 2.18 and 32.4 + 2.04 days, respectively
which is nearly double that reported on this study.

*Pre -oviposition period:-

Data in Table (2) showed that the pre-oviposition periods of C. carnea
females resulted after larval feeding on different preys were 9.4+0.30,
2.6+0.6, 2.5+ 0.6 and 3.4+2 days, respectively. While cheek was 3. 5 + 0.7
days.

** Oviposition period:-

Data recorded in Table (2) for the oviposition period of C. carnea
females indicated that the ovi-posional periods were affected by the prey
kind, being; 17.86 £ 1.9, 2 £+ 0.5, 7.6 £ 0.6, and 10 £ 0.4 days for larval
feeding on the preys under study, respectively. While in the control
recorded 11.6%0.07 d ays.

***Post-oviposition period:-

The post-oviposition periods were 8.3 + 2.3, 7.5 + 0.6, 5.0+t0.6 and
3.8+0.08 days, respectively, compared with 4.10 + 0.1 with (4-6) (Table 2)

3) Fecundity (number of eggs /female):

Referring to the data in Table (2), the total of number of eggs /
female of C. carnea adult after larval feeding on the above-mentioned preys
were 109 + 8.4, 131.00 + 8.5, 156.00+ 0.9 and 43.4+ 2.01days, respectively.
Compared with 210 + 2.00 eggs in control.( Ahpis craccivora other authors
reported different fecundities for C. carnea using other preys, such as
Sarode and Sonalkar (1998) who indicated that the maximum highest
fecundity was 350.75 eggs/ female. Saminathan ef al. (1999) studied that the
biology and predatory potential of the green lacewing, C. carnea. He reported
that adults oviposited a maximum of 318.40 eggs when reared on A.
craccivora collected from cowpeas followed by A. gossypii (okra), A.
gossypii (Quava) and A. gossypii(cotton) (271.20,266.80 and 262.40
eggs/female, respectively). Atlhan et al. (2001) showed that the total number
of eggs laid per female was 807.86 and the eggs laid per female per day
were 19.67eggs. Khan and Mushtaq (2011) showed that the C. carnea adult
laid a maximum of 278.3+8.28 eggs per female when reared on C.
cephalonica eggs. Javed et al. (2013) results indicated that the female
fecundity was 384.2+21.20 eggs per female.
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4) Sex-ratio (female: male):

The sex-ratios among C. cornea adults resulted after feeding on the
above-mentioned preys were highly affected by the prey kind. The recorded
values for the sex ratios were 1: 2, 1:2, 1:1, and 1:2, respectively. Compared
with 1:1 in the control. The obtained results showed that highest percentage
of females was obtained when the predator’s larvae were fed on eggs larvae
newly hatching of insect, S. littoralis.
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