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ABSTRACT

Laboratory experiments were carried out in the Insectary of Economic
Entomology Department, Faculty, of Agriculture, Mansoura University, from the
beginning of February 2012 tell the end of March 2013 under three constant
temperature degrees (20+1, 25+1 and 30+1C°) to study the influence of three
constant temperature degrees on certain biological characteristics of the coccinellid
predator Nephus includens (Kirsch) when reared on the third nymphal instars of
Planococcus citri Risso, Icerya seychellarum (Westwood) and Maconellicoccus
hirsutus (Green) The data cleared that with increasing the temperature degrees the
duration periods of the immature stages decreased, with significant differences. The v
obtained results revealed that the average of total consumption per larva was the
highest at 25+1°C and when this predator fed on the mealybug species P. citri during
its larval stage. The results revealed that, the longevity of the predator adult stage
decrease with increasing the temperature degrees, also it can be noticed that, the
highest consumption rate per female at 30+1°C comparing with the other temperature
degrees. The number of deposited eggs per female was the highest 185.74+ 1.92
eggs when this predator female reared on P. citri at 25+1°C. As a conclusion the best
mealybug species for the mass rearing this predator on P. citri at 25+1°C comparing
with the other tested mealybug species and the other temperature degrees.

Keywards: Nephus includens (Kirsch) Planococcus citri Risso ;/cerya seychellarum
(Westwood); and Maconellicoccus  hirsutus  (Green) Constant
temperature degrees, Biological aspects.

INTRODUCTION

Several mealybug species are pests of citrus, fruit trees, ornamental
plants and grapevine in Egypt. The cottony-cushion scale, Icerya purchasi
Maskell, the Egyptian fluted mealybug, Icerya aegyptiaca (Douglas), the
seychellarum mealybug, Icerya seychellarum (Westwood); Planococcus citri
Risso and Maconellicoccus hirsutus (Green); are important pests in many
locations of the world especially in tropical and subtropical countries. Their
high harmfulness is mainly due to the absence of effective entomophagous
insects which could reduce their numbers (Hamed and Saad 1989; Abd-
Rabou 2001, Esfandiari and Mossadegh 2007 and Abdel-Salam et al. 2010).
Nephus includens (Coleoptera: Coccinellidae) is an important indigenous
predator of mealybugs (Homoptera: Pseudococcidae) Kontodimas et al.
(2007). Several studies drew attention to the importance of this coccinellid
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species as a predator. This cooccinellid predator could make a good
candidate for rearing and release in pest hot spot infestations in open fields
because it has a good searching activity and high consumptlon rate (Izhevsky
and Orlinsky 1998; Kontodimas ef al. 2004a; Kontodimas et al. 2004b;

Omakar and James 2004; Kontodimas et al. 2007 Awadalla, Hagar 2010,
Abdel-Salam et al. 2013 and Awadalla, Hagar 2013). In Egypt, few
information is available or the influence of different temperature degrees and
prey types on the biological characteristics and life table parameters of the
most important predators feeding on mealybug species. However, scanty
attention has been paid to the developmental time, consumption rzi€,
longevity, fecundity of this predator to measure these parameters fcr mass
rearing and release. Therefore, the objective of this investigatior was aimed
to study the influence of different constant temperature degrees and
mealybug species as preys on the biological characteristics of this coccinellid
predator N. includens under laboratory conditions.

MATERIALS AND METHODS
Laboratory experiments were carried out in the Insectary of

Economic Entomology Department Faculty, of Agriculture, Mansoura
University, from the beginning of February 2012 tell the end of March 2013
under three constant temperature degrees (20+1, 251 and 30+1°C) To
obtain a culture from Nephus includens (Kirsch) a large number of this
predator in the pupal stage were collected from ficus, Ficus nitida Thunb.,
guava trees, Psidium guajava L. and citrus trees which were found to be a
heavily infested with Planococcus citri Risso, Icerya seychellarum
(Westwood) and Maconellicoccus hirsutus (Green) and transferred to
Laboratory until emergence of the adults. Newly deposited eggs of this
predator was divided into three group; each group consisted of 70 eggs each
group of the eggs was kept at one of the following constant temperature
degrees 20+1 , 25+1 and 30£1°C as well as 70+5 % R. H.
A: Larval experiments

To avoid cannibalism, newly first larval instar of the predator from each
group were individually in Petri dishes (10 cm diameters) and divided to three
groups consisted of 20 larvae was use as a replicate and fed on P. citri, |
seychellarum and M. hirsutus nymphs each group of the larvae was kept at
one of the following constant temperature degrees (20%1; 25+1; 30+1°C).
Apiece of filter paper was placed on the bottom of each Petri dish to provide a
walking surface for the predator larvae. A known surplus numbers of the third
__nymph instar ot P. citri,, I. seychellarum and M. hirsutus species were offered
and the devoured individuals were replaced daily for N. includens. A small
leaflet from ficus or guava replaced daily as a food for the third nymphal
instar of these mealybug species. Attacked prey individuals were counted
and recorded daily throughout the period of the larval instars.
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B.: Adult experiments

After emergence from the pupae the predator adults were sexed and
then introduced singly into a Petri dish. Know numbers of P. citri, I
seychellarum and M. hirsutus nymphs were offered daily on a ficus or guava
leaflet to predator adults. Counting and removing the undevoured nymphs in
Petri dish were practiced before introducing the new nymph individuals. After
five or six days from emergence copulation took place and the two sexes
were immediately separated and kept singly in the dishes. Daily numbers of
laid eggs per predator female during its ovipositional period was counted. In
addition the total number of eggs laid per predator female was estimated. The
daily consumption throughout adult was calculated.
C: Data analysis

Data for the developmental time and average of consumption per

larval stage longevity, fecundity and consumption rate of the N. includens
adult when reared on P. citri, I. seychellarum and M. hirsutus nymphs were
subject for one way analysis of variance (Anova) and the means were
separated using Dancan's Multiple Rang Test (Cohrot Software 2004).

RESULTS AND DISCUSSION

I: The biological aspects of the predator N. includens
1.1. Rearing on the three mealybug spemes under 20+1°C
A: Immature stages
The obtained results in Table (1) showed that the duration period of

the larval stage of the predator N. includens when reared at 20+1°C and fed
on the third nymphal instar of P. citri; |. seychellarum and M. hursutus lasted
14.96+0.64; 17.8910.72 and 19.04+0.85 days respectively. The average of
the total consumption during the larval stage when reared on P. citri; |
seychellarum and M. hursutus as preys reached 105.71+1.96; 119.67+2 1
and 91.56+1.3 individuals respectively. The duration period of the pupal stage
was lasted 11.52+0.5; 11.961+0.57 and 12.120.73 days when this predator
was fed on the three tested preys. The total development time of the
immature stages was 36.01+1.96; 39.46+2.15 and 40.99+2.72 days when
this predator reared on the three mealybug species, with significant
differences.
B: Adult stage

Data represented in Table (2) cleared that the female longevity when the
predator fed on P. citr, I. seychellarum and M. hursutus lasted 84.76+1.96 ;
87.3522.17 and 80.27+1.85 days respectively, while that was lasted for the
adult male 64.78+2.1, 72.65+2.46 and 61.42+1.95 days respectively. The
obtained results shiowed that the total consumption for the predator female
during its longevity period were 420.82+5.1; 345 87+4 26 and 244.62+3 .9
individuals when the predator fed on P. citri; I. seychellarum and M. hursutus
respectively. The average of the total consumption for the predator adult male
was 240.86+2.84, 215.73£2.15 and 160.21%1.78 individuals when this
predator reared on the three mealybug species. The number of deposited
eggs per predator female was averaged 102.52+1.51; 77.73%#1.16 and
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49.27+1.1 eggs, when this predator reared on the three obviously mealybug
species with significant differences.

Table (1): uration periods; average total consumption of the immature
stages of the coccinellid N. includens when reared on some
mealybug species at 20£1°C and 70#5% R.H.

Immature stage Eggs Larval stage Pupal Egg-
incubation | Duration in Average of stage Adult
days total

consumption
Preys species ™\

P. citri '953¢ 1496+ - 105.71 11.52¢ | 36.01x
) 0.4a 0.64c +1.96b 0.5a 1.96ab
I. seychellarum 9.64% 17.89+ 11967+ 11.96% 39.46+
0.46a 0.72b 2.1a 0.57a 2.15a
M. hirsutus 9.85+ 19.04+ 91.56+ 121+ 40.99+
0.53a 0.85a 1.3c ) 0.73a 2.72a

SIS PR U S ——— L. 2
Mean followed by the same letters in a column for each period are not significantly

differences at 0.05level of probability (Dancan's Multipfe Range Test).

Table (2): L.ongevity; average total consumption and Fecundity of the
coccinellid N. includens when reared on certain mealybug
species under constant temperature at 20+1°C and 70£5% R.H..

. Adults o Femate -}  Male
\\\ Longevity| Average of | Fecundity | Longevity |Average of total
Tl total consumption
e consumption *
Preys species ™. o
P. citri 84.76+ 420.82¢ 102.52+ 64.78+ 240.86%
] 196ab 5.1a _151a | 214 | 284a =
I. seychellarum 87.35¢ 345.87¢ 77.43% 72.65¢ 21573+
2.17a 4.26b 1.16b 2.46a 2.15b
M. hirsutus 80.27% 244 621 49 27+ 61.42¢ 160.21%
1.85¢ 3.9¢c 11c | 195 | 178 |

Mean followed by the same letters in a column for each period are not significantly
differences at 0.05level of probability (Dancan's Multiple Range Test).

1.2. Rearing on the three mealybug species at 251 °C
A: Immature stages

The obtained resuits in Table (3) showed that the duration period of the
larval stage of the predator N. includens when reared at 25+1°C and fed on
the third nymphal instar of P citri; | seychellarum and M. hursutus lasted
12.13+0 57, 15 11+0.84 and 16.75%+1.1 days respectively. The average of the
total consumption during the larval stage reared on P. citri; I. seychellarum
and M. hursutis as preys reached 125.71+2.54; 140.6+2.96 and 110.47+1.79
individuals respectively. The duration period of the pupal stage was lasted
9.75+0.45; 10.26120.52 and 10 73+0.54 days when this predator was fed on
the three tested preys. The total developmental time of the immature stages
was 28 63+127; 32.27+1.74 and 34.43+1.93 days when fed on the three

~—-mealybuq species, with significant differences.
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B: Adult stage

Data represented in Table (4) cleared that the female longevity when the
predator fed on P. citri, I. seychellarum and M. hursutus lasted 73.46+1.81 ;
75.6211.95 and 71.51+1.56 days respectively, while that was lasted for the
adult male 59.62+1.51; 61.51£1.97 and 56.42+1.32 days respectively. The
obtained results showed that the total consumption for the predator female
during its longevity period were 564.73+6.84; 407.21+6.15 and 280.62+3.7
individuals when the predator reared on P. citri; |. seychellarum and M.
hursutus respectively. The average of total consumption for the predator adult
male was 378.5+3.15; 305.96+2.84 and 188.46+1.56 individuals when this
predator reared on the three mealybug species. The number of deposited
eggs per predator female was averaged 185.74%1.92; 109.46+1.54 and
71.35%1.1 eggs, when this predator reared on the three obviously mealybug
species.

Table (3): Duration periods; average total consumption of the immature
stages of the coccinellid N. includens when reared on some

mealybug species at 25¢1°C and 70£5% R.H..

lmmature stage Eggs Larval stage Pupat stage| Egg-
incubation| Duration in | Average of total Aduit

Preys species days consumption
P citri 6.75% 12.13% 125.71% 9.75+ 28.63z
0.24a 0.57¢c 2.54b 0.45a 1.27c
I. seychellarum 6.91+ 15.1% 1406+ = 10.26+ 32.27+
0.3a 0.84ab 2.96a 0.52a 1.74ab
M. hirsutus 6.95+ 16.75% 110.47¢ 10.73% 34.43¢
0.33a 1.1a 1.79¢c 0.54a 1.93a

Mean followed by the same letters in a column for each period are not significantly
differences at 0.05level of probability (Dancan's Multiple Range Test).

Table (4): Longevity; average total consumption and Fecundity of the
coccinellid N. includens when reared on certain mealybug
species under constant temperature at 25t1°C and 70+5% R.H..

Aduits Female Male
Longevity | Average of total | Fecundity | Longevity | Average of
consumption total
Preys species consumption |
P citri 73.46% 564.73+ 185.74+ 59.62+ 378.5%
1.81b 6.84a 1.92a 1.51b 3152 |
|. seychellarum 75.62+ 407.21+ 109.46+ 61.51¢ 305.96¢
1952 |  6.15b 1.54b 1.97a 2.84b
M. hirsutus 71.51+ 280.62¢ 71.35¢ 56.42+ 188.46+
1.56b 3.7¢c 1.1c 1.32b 1.56¢

Mean followed by the same letters in a column for each period are not significantly
differences at 0.05leve! of probability (Dancan's Multiple Range Test).
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1.3. Rearing on three mealybug species at 30£1°C
A: Immature stages .

The obtained results in Table (5) showed that the duration period of the
larval stage of the predator coccinellid N. includens when reared at 30x1°C
and fed on the third nymphal instar of P. citri;, . seychellarum and M. hursutus
lasted 10.7610.46 ; 11.95%0.51 and 12.7+0.69 days respectively. The
average of the total consumption during the larval stage when this predator
reared on the three cbviously mealybug species as preys reached
107.642.57; 121.89+3.1 and 102.87+2.71 individuals respectively. The
duration period of the' pupal stage was lasted 8.54+0.36; 8.86+0.42 and
9.241+0.56 days. The total development time of the immature stages was
24.25+1.3; 25.53+1.46 and 26.74+1.57 days on the three mealybug species,
with significant differences.

Table (5): Duration periods; average total consumption of the immature
stages of the coccinellid N. includens when reared on some
mealybug species at 3021°C and 70:5% R.H..

ature stage Eggs Larval stage Pupal Egg-
Preys - incubation | Duration in | Average of total| stage Adult
species days consumption .
P_citri 465+ © 10.76% - 107.6¢ 8.541+ 24.25%
0.17a 0.46ab 2.57ab 0.36a 1.3ab
1. seychellarum 472+ 11.95¢ 121.892 8.86% 25.53%
0.19a 0.51a 3.1a 0.42a 1.46a
M. hirsutus 4.8+ 12.7+ 102.87% 9.24+ 26.74%
0.2a 0.69a 2.71b 0.56a 1.57a

Mean followed by the same fetters in a column for each period are not significantly
differences at 0.05tevel of probability (Dancan's Multiple Range Test).

B: Adult stage

Data represented in Table (6) cleared that the female longevity when the
predator fed on P. citri; I. seychellarum and M. hursutus lasted 64.85+1.46 ;
66.4111.84 and 65.17+2.1 days respectively, while that was lasted for the
aduit male 51.24+1.15; 55.71+1.18 and 53.8+1.62 days respectively. The
obtained results showed that the total consumption for the predator female
during its longevity period were 486.38+5.67; 398.46+3.48 and 260.68+3.1
individuals respectively. The average of total consumption for the predator
adult male was 307.38+2.85; 278.55+2.15 and 172.16+1.67 individuals when
this predator reared on the three mealybug species. The number of deposited
eggs per predator female was averaged 115.84x176; 82615 and
50.67+0.91 eggs, when this predator reared on the three obviously mealybug
species.
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Table (6): Longevity; average total consumption and Fecundity of the
coccinellid N. includens when reared on certain mealybug
species under constant temperature at 30£1°C and 70£5% R.H..

Adulits Female - Male
Longevity| Average of |Fecundity|Longevity| Average of
Preys total total
Ispecies consumption consumption
P. citri 64.85% 486.381 11584+ | 51.24% 307.38%
1.46a 5.67a 1.76a 1.15ab 2.85a

L 66.41¢ 398.46+ 8261 55.71% 278.55%
seychellarum 1.84a 3.48b 1.5b 1.18a 2.15b
M. hirsutus 65.17+ 260.68% 50.671 53.8+ 172.16%

- 2.1a 3.1c 0.91c 1.62a 1.67¢

Mean followed by the same letters in a column for each period are not significantly
differences at 0.05level of probability (Dancan's Multiple Range Test) :

II: Influence of constant temperature degrees and mealybug species as
preys on some biological aspects of N. Includens

Data represented in Table (7) cleared that the larval stage of the
predator N. includens when reared on the three mealybug species under
constant temperature of 20+1°C lasted an average of 14.96+0.64; 17.8910.72
and 19.0410.85 days respectively. The average of the total consumption for
larval stage when this predator fed on the obviously mealybug species
reached 105.7111.96; 119.67+2.1 and 91.56%1.3 individuals respectively,
with highly significant differences. Meanwhile, results showed that, the
duration period of the larval stage of N. includens was lasted 12.1310.57;
15.1£0.84 and 16.75%1.1 days when reared on P. citri , I. seychellarum and
M. hirsutus at 2531°C respectively. Average of total consumption during the
larval stage when this predator fed on the three tested mealybug species
were 125.7142.54; 140.642.96 and 110.47+1.79 individuals respectively. The
obtained results showed that the larval stage lasted 10.7610.46; 11.95+0.51
and 12.7+0.69 days when this predator fed on the three tested mealybug
species at 30£1°C. The average of the total consumption per larva was
107.642.57; 121.8913.1 and 102.82+2.71 individuals respectively, with highly
significant differences. The data cleared that with increasing the temperature
degrees the duration periods of the immature stages decreased with
significant differences. The obtained results revealed that the average of total
consumption per larva was the highest at 25+1°C and when fed the mealybug
species on P, citri during its larval stage.
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Table (7); Influence of constant temperature degrees and some
mealybug species on some biological aspects of the predator N.
includens immature stages.

Temp. Mealybug immature stages Egg-
degrees species eggs Larval stages Pupal Aduit
Average Average stage
duration | consumption
20 °C P. citri 9.53¢ 14.96% 105.71 11.52¢ | 36.01+
0.4 0.64 +1.96 0.5 1.96
I. seychellarum 9.64+ 17.89¢ 119.67+ 11.96+ | 39.46%
0.46 0.72 21 0.57 2.15
M. hirsutus 9.85% 19.04x 91.56+ 121t | 40.99+
0.53 0.85 1.3 0.73 2.72
25°C P. citri 6.75+ 12.13% 125.71+ 9.75¢ | 28.63%
0.24 0.57 2.54 0.45 1.27
1. seycheifarum 6.91% 15.1¢ 140.61 10.26% | 32.27x
. 03 084 . 2.96 0.52 1.74
M. hirsutus 6.95+ 16.75¢ 11047+ 10.73¢ | 34.43¢
0.33 1.1 1.79 0.54 1.93
30°C P. citri 4.65¢ 10.76% 107.6+ 854 | 2425+
0.17 0.46 2.57 0.36 1.3
1. seychellarum 4.72+ 11.95¢ 121.89+ 8.86t | 2553t
) 0.19 0.51 3.1 0.42 1.46
M. hirsutus 4.8+ 12.7¢ 102.87¢ 9.24+ | 26.74+
0.2 0.69 2.7 0.56 1.57

Canhilal et al. (2001) mentioned that the developmental times of eggs,
1%, 2™ 37 4™ larval instar , pupa and tfotal (egg-adult) of N. includens
when reared on P. citri were 7.3, 3.3, 2.3 , 2.6, 3.6 12.3 and 31.4 days at
25°C, while at 30°C, they were 5.4, 3.0, 2.0, 2.2, 3.1, 8.9 and 24.6 days.
Meanwhile, Kontodimas e! al. (2004a) reared N. includens on P. citri on
Citrus aurantum leaves and found that the durations of eggs, 1%, 2™, 3", 4"
larval instar, pre-pupa and pupa were 7.8411.05, 2.710.58, 2.0+0.25,
2.22+0.25, 3.9610.43, 1.5610.42, and 7.98+0.59 days at 25°C, while at 30°C,
they were 5.16£0.49, 2.08+0.24, 1.54+0.35, 1.8810.36, 3.4210.45, 1.3410.35,
and 5.10+0.5 days. Abdel-Salam et al. (2010) found that, the total
developmental time of N. includens immature stages was 26.3, 25.9 and
28.2 days when this predator reared on |. purchasi; I. aegyptiaca and |
seychellarum respectively at 28 °C, with significant differences.

The obtained results in Table (8) revealed that, the longevity for female
when reared on the three mealy bug species under constant temperature of
20x1°C lasted an average of 84.76+1.96; 87.35+2.17and 80.27+1.85 days
respectively, while the longevity period for the male reached 64.7812.1;
72.654+2.46 and 61.42+1.95 days respectively. The average of the total
consumption per female was reached 420.8215.1; 345.8714.26 and
24462139 individuals at 20£1°C respectively with highly significant
differences. Aliso ‘for adult male reached 240.8612.84; 215.73+2.15 and -
160.21+1.78 individuals respectively with highly significant differences. The
number of deposited eggs per female was 102.52+1.51; 77.4311.16 and
49.27+1.1 eggs when the predator female fed on the three tested mealybug
species respectively with highly significant temperature.
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Table (8). Influence of constant temperature degrees and some
mealybug species on some biological aspects of the
predator N. includens adult stages.

Tomp. Adutt stages
degrees | Mealybug Female Male
species Longevity| Average of [Fecundity {Longevity [Average of
consumption consumption
20°C |P. citri 84.76% 420.82+ 102.52+ | 64.76% 240.86%
1.96 5.1 1.51 2.1 2.84
I. seychellarum | 87.35% 345.87+ 77.43x | 72.65% 215.73%
217 4 26 1.16 2.46 2.15
M. hirsutus 80.27+ 244 62+ 4927+ | 61.42% 160.211
1.85 39 1.1 1.95 1.78
25°C |P. citi 73.46+ 564.73¢ 185.74+ | 59.62+ 378.5¢
1.81 6.84 1.92 1.51 315 |
1. seychellarum | 75.62% 407.21¢ 109.46¢ | 61.51¢ 305.96+
196 | 6.15 1.54 197 284~ ]
M. hirsutus 71.51% 280.62¢ 71.35¢ | 56.42% 188.46%
. 1.56 3.7 1.1 1.32 1.56
30°C |P. citi 64.85+ 486.38¢ 115.84+ | 51.24¢ 307.38+
1.46 567 1.76 1.15 2.85
1. seychellarum | 66.41% 398.46¢ 82.6+ 65.71¢ 278.55¢%
1.84 3.48 1.5 1.18 2.15
M. hirsutus 65.17+ 260.68x 50.67+ 53.8+ 172.16%
21 | 3.1 0.91 1.62 1.67

The longevity for female when reared on the three mealy bug
species under constant temperature of 25+1°C lasted an average of
73.4611.81; 75.62+1.95and 71.5141.56 days respectively, while the longevity
period for the male reached 59.62+1.51; 61.51+£1.97and 56.4211.32 days
respectively. The average of the total consumption per female was reached
564.7316.84; 407.2146.15 and 280.6213.7 individuals at 2531°C respectively
with highly significant differences. Also the adult was male reached
378.513.15; 305.96+2.84 and 188.4611.56 individuals respectively with highly
significant differences. The' number of deposited eggs per female was
185.7411.92; 109.46+1.54 and 71.35+1.1 eggs when the predator female fed
on the three tested mealy bug species respectively.

The longevity for female when reared an the three mealy bug species
under constant temperature of 30+1°C lasted an average of 64.85:1.46;
66.4111.84 and 65.1712.1 days respectively, while the longevity period for
the male reached 51.24%1.15; 55.71121.18 and 53.841.62 days respectively.
The average of the total consumption per female was reached 486.28+5.67,
398.46+3.48 and 260.68+3.1 individuals at 3021°C respectively with highly
significant differences. Also the adult male was reached 307.3842.85;
278.55%2.16 and 172.1611.67 individuals respectively with highly significant
differences. The number of deposited eggs per female was 115.8441.76,
82.61+1.5 and 50.6710.91 eggs when the predator female fed on the three
tested mealybug species respectively. The obtained results in Table (8)
revealed that, the longevity of the predator adult stage decreased with
increasing the temperature degrees, also it can be noticed that, the highest
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consumption rate per female at 30£1°C comparing with the other temperature
degrees. The number of deposited eggs per female was the highest 185.74+
1.92 eggs when this predator female reared on P. citri at 25+1°C. As a
conclusion the best mealybug species for the mass rearing of this predator

was P. citri at 25:1°C comparing with the other mealybug species and the
other temperature degrees.

Canhilal et al. (2001) mentioned that the mean longevity of pre-
oviposition,  oviposition, post-oviposition, total longevity periods of N.
includens when fed on P. citri were 5.7, 45.8, 21.7, and 70.0 days at 25°C
while at 30°C they were 4.6, 41.2, 21.1, and 69.0 days. The mean longevity
of males was 78.0, and 77.0 days at 25 and 30°C, respectively. The mean
number of eggs/female and mean number of eggs/female/days were 133.5,
and 2.4 eggs at 25°C, while at 30°C, they were 123.0 and 2.1 eggs.
Kontodimas et al. (2004a) reared N. includens on P. citri on Citrus aurantum
leaves and found that the duration of pre-oviposition period (adult-egg), total
immature (egg-adult) and biological cycle (egg-egg) were 5.6210.46,
28.2611.66 and 33.88+1.49 days at 25°C, while at 30°C they were 4.6210.36,
20.52+1.11 and 25.1411.3 days Moreover Kontodimas et al. (2007) reported
that the average longevity of N. includens at 25.30, and 32.5°C were 69.5,
61.1 and 49.6 days, respectively and the average fecundity was 126.8; 108.5
and 87.4 eggs per female at the same temperature degrees. Abdel-Salam et
al. (2010) found that the predator N. includens when reared on /.
seychellarum under constant temperature of 28°C the total longevity and
fecundity per female 60.1745.20 days and 50.6714.79 eggs respectively.
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