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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±1C0

) to study the influence of three 
constant temperature degrees on certain biological characteristics of the coccinellid 
predator Nephus inc/udens (Kirsch) when reared on the third nymphal instars of 
Planococcus citri Risso, leery a 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 
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 fef11ale 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 ;lcerya 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, /cerya purchasi 
Maskell, the Egyptian fluted mealybug, lcerya aegyptiaca (Douglas), the 
seychellarum mealybug, /cerya 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 Abdei-Salam eta/. 2010). 
Nephus includens (Coleoptera: Coccinellidae) is an important indigenous 
predator of mealybugs (Homoptera: Pseudococcidae) Kontodimas et a/. 
(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 consumption rate (lzhevsky 
and Orlinsky 1998; Kontodimas et a/. 2004a; Kontodimas et a/. 2004b; 
Omakar and James 2004; Kontodimas eta/. 2007 Awadalla, Hagar 2010; 
Abdei-Salam et a/. 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 r~<e-:· 
longevity, fecundity of this predator to measure these parameters fc;· 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, Mansour._9 ... 
University, from the beginning of February 2012 tell the end of March 2013 
under three constant temperature degrees (20±1, 25±1 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 guaja11a L. and citrus trees which were found to be a 
heavily infested with P/anococcus citri Risso, /cerya seyche/larum 
(Westwood) and Macone/licoccus 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 (1 0 em diameters) and divided to three 
groups consisted of 20 larvae was use as a replicate and fed on P. citri, I 
seychellarum and M. hir_sutus 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 

__ n_y~ph instar ot P. r.itri., /. seychel/arum and M. hirsutus species were offered 
and the devoured individuals were replaced daily for N. includens. A small 
leaflet from ficus o.- guava replaced daily as a food for the third nymphal 
instar of these mealybu·g 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: Ua!"\ 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. seychel/arum 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 

1: The biological aspects of the predator N. includens 
1.1. Rearing on the three mealybug species 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; I. seychellarum and M. hursutus lasted 
14.96±0.64; 17.89±0.72 and 19.04±0.85 days respectively. The average of 
the total consumption during the larval stage when reared on P. citri; I. 
seychel/arum 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; 11.96±0.57 and 12.1±0.73 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. citri; I. ~eyc/Jel/arum and M. hursutus fasted 84.76±1.96. 
87 .35±2.17 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 st·1owed 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. seyc/Je/larum and M. hursulus 
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. inc/udens when reared on some 

I b 1°C d 70 5% R H mealy! ug spec1es at 20± an ± D . . 

c:s: 
Eggs larval stage Pupal Egg-

incubation Duration in Average of stage Adult 
days total 

consumption 
Preys species 

~------ ------ ---P. citri ---- 9.53± 14.96± 105.71 11.52± 36.01± 
0.4a 0.64c ±1.96b O.Sa 1.96ab 

----··-·- -- ---
I. seychel/arum 9.64± 17.89± 119.67± 11.96± 39.46± 

,-- 0.46a _ 0.72b 2.1a 0.57a 2.15a ---------
19.04± 91.56:!- 12.1± M. hirsutus 9.85± 40.99± 

0.53a 0.85a 1.3c 0.73a 2.72a ---------·-- ---- ... --------- - '---. . 
Mean followed by the same letters m a column for each penod are not s1gmficantly 
differences at O.OSievel of probability (Dancan·s Multiple Range Test). 

Table (2): Longevity; average total consumption and Fecundity of the 
coccinellid N. includens when reared on certain mealybug 

----~~· d 1es un er cons an empera urea - an - D . .. ------- t tt t t 20+1 °C d 70+5o/c R H 
... ........._ Adults 

'-...._, 
-,_ 

Female Male ---- ---- ·-··-· --------- ----·- -- - ------ -- - -------- ----------
Longevity Average of Fecundity Longevity Average of total 

total consumption 
consumption .. 

' ...... --
- --

~4.76± 
---- -

420.82± 102.52± 64.78± 240.86± 
1.96ab 5.1a 1.51a 2.1b 2.84a ... 

--- ------- --- ------ __ .. _____ 
------ -

87.35± 345.87± 77.43± 72.65± 215.73± 
2.17a 4.26b 1.16b 2.46a 2.15b -

80.27± 244.62± 49 27± 61.42± 160.21± 
1.85c 3.9c 1.1c 1.95b 1.78c 

----:-;~----;-c.,---~------=-----------; -- ---.---~ . Mean followed-by the same letters m a column for each penod are not s•gmficantly 
differences at 0.051evel of probability (Oancan·s Multiple Range Test). 

1.2. Rearing on the three mealybug species at 25±1 °C 
A: Immature stages 

The obtained results m Table (3) showed that the duration period of the 
la1val stage of the predator N. includens when reared at 25±1°C and fed on 
the third nymphal inst1r of P citri; I seyciJe/larum and M. hursutus lasted 
12.13±0 ~)7; 15 1±0.84 and 16.75±1.1 days respectively. The average of the 
total consurnption during the larval stage reared on P citri; /. seychellamm 
and M. lwrsutus as preys reached 125.71±2.54; 140.6±2.96 and 110.47±1.79 
indivictu~ls respectively. The duration period of the pupal stage was lasted 
9.75±0.45: ·HJ.26±0.52 and 10 73±0.54 days when this predator was fed on 
the three te~.ted preys. The total developmental time of the immature stages 
was 28 6:H 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 Tab!·e (4) cleared that the female longevity when the 
predator fed on P. citri; I. seychellarum and M. hursutus lasted 73.46±1.81 ; 
75.62±1.95 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; I. 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 · 

I b t 25 1 °C d 70 5o/c R H meatyl u~ spec1es a ± an ± 0 .. 
Eggs Larval stage Pupal stage Egg-

~ incubation Duration in Average of total Adult 
s days consumption 

P citri 6.75± 12.13± 125.71± 9.75± 28.63± 
0.24a 0.57c 2.54b 0.45a 1.27c 

I. seychellarum 6.91± 15.1± 140.6± 
.. 

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 1.79c 0.54a 1.93a 

0 0 

Mean followed by the same letters m a column for each penod are not s1gmf1cantly 
differences at O.OSievel 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 

spec1es un d t t 25 1°C d 0 5°/c R H er cons ant tempera ure at ± an 7 ± 0 .. 

~ 
Female Male 

Longevity Average of total Fecundity Longevity 
-----::--

Average of 
consumption total 

s consumption_ --
P citri 73.46± 564.73± 185.74± 59.62± 378.5± 

1.81b 6.84a 1.92a 1.51b 3.15a 
I. seychellarum 75.62± 407.21± 1 09.46± 61.51± 305.96± 

1.95a 6.15b 1.54b 1.97a 2.84b 
M. hirsutus 

----------t-----71.35± ----------------
71.51± 280.62± 56.42± 188.46± 
1.56b 3.7c 1.1 c 1.32b 1.56c 

0. Mean followed by the same letters m a column for each penod are not s1gnrf1cantly 
differences at O.OSievel of probability (Dancan·s Multiple Range Test). 

937 



Mohamed~ Nadia E. et a/. 

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 30±1 °C 
and fed on the third nymphal instar of P. citri; /. seychellarum and M. hursutus 
lasted 10.76±0.46 ; 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 
107.6±2.57; 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 
9.24±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 

~~restage 
-
Eggs Larval stage Pupal Egg-

Preys-...~ incubation Duration in Average of total stage Adult 
species days consumption . 

mealyrg S(>OCies at 30±1°C and 70±5% R.H •. 

P. citri 4.65± 10.76± :, 107.6± 8.54± 24.25± 
0.17a 0.46ab 2.57ab 0.36a 1.3ab 

I. seychel/arum 4.72± 11.95± 121.89± 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 letters m a column for each penod are not s1gmf•cantly 
differences at 0.051evel 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 ; 
66.41±1.84 and 65.17±2.1 days respectively, while that was lasted for the 
adult 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 115.84±1.76; 82.6±1.5 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 

ie de 30 1° % R H spec1 sun r constant temperature at :1: C and70:1:5 ... 

~ 
Female Male 

Longevity Average of Fecundity Longevity Average of 
total total s 

s consumption consumption 

P. citri 64.85± 486.38± 115.84± 51.24± 307.38± 
1.46a 5.67a 1.76a 1.15ab 2.85a 

I. 66.41± 398.46± 82.6± 55.71± 278.55± 
seychellarum 1.84a 3.48b 1.5b 1.18a 2.15b 
M. hirsutus 65.17± 260.68± 50.67± 53.8± 172.16± 

2.1a 3.1c 0.91c 1.62a 1.67c 
Mean followed by the same letters In a column for each period are not significantly 
differences at O.OSievel of probability (Dancan·s Multiple Range .rest). 

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

_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; 17.89±0.72 
and 19.04±0.85 days respectively. The average of the total consumption for 
larval stage when this predator fed on the obviously mealybug species 
reached 105.71±1.96; 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 12.13±0.57; 
15.1±0.84 and 16.75±1.1 days when reared on P. citri, I. seychel/arum and 
M. hirsutus at 25±1°C respectively. Average of total consumption during the 
larval stage when this predator fed on the three tested mealybug species 
were 125.71±2.54; 140.6±2.96 and 110.47±1.79 individuals respectively. The 
obtained results showed that the larval stage lasted 10.76±0.46; 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 
107.6±2.57; 121.89±3.1 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 o~ the predator N. 
inc/udens immature stages. 

Temp. Mealybug Immature st8Ai8 Egg-
degrees species eggs Larval stages Pupal Adult 

Average Average stage 
duration consumotion 

20°C P. cltri 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 2.1 0.57 2.15 

M. hirsutus 9.85± 19.04± 91.56± 12.1± 40.99± 
0.53 0.85 1.3 0.73 2.72 

25"C P. cltri 6.75± 12.13± 125.71± 9.75± 28.63± 
0.24 0.57 2.54 0.45 1.27 

I. seychellarum 6.91± 15.1± 140.6± 10.26± 32.27± 
0.3 0.84 2.96 0.52 1.74 

M. hirsutus 6.95± 16.75± 110.47± 10.73± 34.43± 
0.33 1.1 1.79 0.54 1.93 

30"C P. citri 4.65± 10.76± 107.6± 8.54± 24.25± 
0.17 0.46 2.57 0.36 1.3 

I. seychellarum 4.72± 11.95± 121.89± 8.86± 25.53± 
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 2.71 0.56 1.57 

Canhilal et al. (2001) mentioned that the developmental times of eggs, 
1st , znd , 3rd , 4th , larval instar • pupa and total (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 et a/. (2004a) reared N. includens on P. citri on 
Citrus aurantum leaves and found that the durations of eggs, 1st. 2nd, 3rd, 4th 
larval instar, pre-pupa and pupa were 7.84±1.05, 2.7±0.58, 2.0±0.25, 
2.22±0.25, 3.96±0.43, 1.56±0.42, 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, 1.88±0.36, 3.42±0.45, 1.34±0.35, 
and 5.10±0.5 days. Abdei-Salam et at. {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 I. purchasi; I. aegyptiaca and I 
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 
20±1°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 64.78±2.1; 
72.65±2.46 and 61.42±1.95 days respectively. The average of the total 
consumption per female was reached 420.82±5.1; 345.87±4.26 and 
244.62±3.9 individuals at 20±1°C respectively with highly significant 
differences. Also ·tor adult male reached 240.86±2.84; 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; 77.43±1.16 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 
redaN" lde dl ta PI tor .mcu nsa uts IQeS. 

Temp. Adult stages 
degrees Mealybug Female Male 

species Longevity Average of Fecundity Longevity Average of 
consumption 

102.-52±-~---· 
consumption 

20"C p citri 84.76± 420.82± 64.78± 240.86± 
1.96 5.1 1.51 2.1 2.84 

I. seychellarum 87.35± 345.87± 77.43± 72.65± 215.73± 
2.17 426 1.16 2.46 2.15 

M. hirsutus 80.27± 244.62± 49.27± 61.42± 160.21± 
1.85 3.9 1.1 1.95 1.78 

25"C P. citri 73.46± 564.73± 185.74± 59.62± 378.5± 
1.81 6.84 .!·9~- 1.51 -:::c 3.15 ____ 

I. seychellarum 
·-·· 

407.21t f--61.51±-75.62± 109.46± 305.96± 
1.95 6.15 1.54 1.97 2.84· 

~---- -71.51± -· 
280.62±- ... 71.35±-r--······· -188.46±-M. hirsutus 56.42± 

1.56 3.7 1.1 1.32 1.56 
30"C P. citri 64.85± 

-·-o-
486.38± 115.84± 51.24± -307.38± 

1.46 5.67 1.76 1.15 2.85 ·-
/. seychellarum 66.41± 398.46± 82.6± 55.71± 278.55± 

1.84 3.48 1.5 1.18 2.15 
M. hirsutus 65.17± 260.68± 50.67± 53.8:1: 172.16:1: 

2.1 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 
73.46±1.81; 75.62±1.95and 71.51±1.56 days respectively, while the longevity 
period for the male reached 59.62±1.51; 61.51±1.97and 56.42±1.32 days 
respectively. The average of the total consumption per female was reached 
564.73±6.84; 407.21±6.15 and 280.62±3.7 individuals at 25±1°C respectively 
with highly significant differences. Also the adult was male reached 
378.5±3.15; 305.96±2.84 and 188.46±1.56 individuals respectively with highly 
significant differences. The' number of deposited eggs per female was 
185.74±1.92; 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 on the three mealy bug species 
under constant temperature of 30±1°C lasted an average of 64.85±1.46; 
66.41±1.84 and 65.17±2.1 days respectively, while the longevity period for 
the male reacht!d 51.24±1.15; 55.71±1.18 and 53.8±1.62 days respectively. 
The average of the total consumption per female was reached 486.38±5.67; 
398.46±3.48 and 260.68±3.1 individuals at 30±1°C respectively with highly 
significant differences. Also the adult male was reached 307.38±2.85; 
278.55±2.15 and 172.16±1.67 individuals respectively with highly significant 
differences. The number of deposited eggs per female was 115.84±1.76, 
82.6±1.5 and 50.67±0.91 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 

941 



---~------

Moham~ Nadia E. et al. 

consumption rate per female at 30t1°C comparing with the other temperature 
degrees. The number of deposited eggs per female was the highest 185.7 4± 
1.92 eggs when this predator female reared on P. citri ~t 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 a/. (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 ~.4 eggs at 25°C, while at 30°C, they were 123.0 and 2.1 eggs. 
Kontodimas et a/. (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 5.62±0.46, 
28.26±1.66 and 33.88±1.49 days at 25°C, while at 30°C they were 4.62±0.36, 
20.52±1.11 and 25.14±1.3 days Moreover Kontodimas et a/. (2007) reported 
that the average longevity of N. inc/udens 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. Abdei-Salam et 
a/. (2010) found that the predator N. includens when reared on /. 
seycl!ellawm under constant temperature of 28°C the total longevity and 
fecundity per female 60.17±5.20 days and 50.67±4.79 eggs respectively. 

REFERENCES 

Abdei-Salam, A H.; A.A. Ghanim; H. A. Elkady; ME. EI-Nagar and Hagar S. 
S Awadalla (2013). lnflunce of constant temperature degrees on the 
biological characters and predacous efficiniency of the predator 
Rodolia cardinalis (Mulsant) J. of plant Protection and Path., Mansoura 
Univ., Vol. 4(3):317-324. 

Abdei-Salam. A H.; AA Ghanim and Hagar S. S. Awadalla (2010}. 
Biological attributes and life table parameters of Nephus includens 
(Kirsch) (Coleoptera:Coccinellidae) as a natural enemy of Margarodid 
mealybugs in Egypt. J. of plant Protection and Pathology, Vol. 1(1):51-
62. 

Abd .. Rabou. S (2001). Parasitiods attack mealybug (Homoptera: Coccidae: 
Pseudococcidae) in Egypt, J. Agri. Res., 79(4) 1355-1377. 

Awadalla, Hagar S. S. (2013). Ecological and biological studies on certain 
mealybug species and thir associated natUJal enemies at Mansoura 
district. Ph D. Thesis, Fac. Agic. Mansoura Univ. pp198. 

Awadalla, Hagar S. S. (2010). Studies on biological and life tables 
parameters of certain predacious insects which associated with some 
mealybugs. M. Sc. Thesis, Fac. Agric., Mansoura Univ. pp. 125. 

942 



J. Plant Prot. and Path., Mansoura Univ., Vol. 4 (11), November, 2013 

Canhilal, R.; N. Uygun and G. R. Carner (2001). Effects of temperature on 
development and reproduction of predatory beetls, Nephus includens 
Krish (Coleoptera:Coccinellidae) J. Agric. Urban Entomol., 18(2): 117-
125. 

CoHort Software. (2004). CoStat. Www. cohort. Com. Monterey, California, 
USA. 

Esfandiari, M. and M.S. Mossadegh (2007). Spatial distribution and sampling 
of /cerya purchasi Mask. (Hom.: Margarodidae) on orange trees in 
South West Iran. J. Bioi. Sci., 7(7): 1239-1243. 

Hamed, A. R. and B. Saad (1989). Adaptation of Rodollia cardinalis (Mulsant) 
(Coleoptera: Coccinellidae) to lcerya aegyptiaca (Douglas) and Jcerya 
seychellarum (Westwood) (Homoptera: Margrodidae). Proc. First Int. 
Conf. Econom. Entomol., 11: 33- 36. 

lzhevsky, S. S. and A. D. Orlinsky (1998). Effect of temperature on 
development and reproduction of a predatory beetle, Nephus includens 
Kirsch (Coleoptera: Coccinellidae). Entomophaga, 33{1): 101-114. 

Kontodimas, D. C.; D. Lykouressis; M.G. Karanadinos; P. Kastoyannos; G. 
J. Stathas ; P. A. Eliopoulos and L. P. Economou (2004a). The effect 
of temperature on the development of Nephus includens (Kirsch) and 
Nephus bisigantus (Bohiman) (Coleoptera: Coccinellidae) predators of 
Planococcus citri (Hemiptera: Pseudococcidae). Entomologia 
Hellenica, 15: 5-17. 

Kontodimas, D. C. ; P. A. Eliopoulos; G. J. Stathas and L. P. Economou 
(2004b).Coprarative temperature-dependent development of Nephus 
incfudens (Kirsch) and Nephus bisigantus (Bohiman) (Coleoptera: 
Coccinellidae} preying on Planococcus citri (Risso) (Hemiptera: 
Pseudococcidae): evaluation of linar and various nonlinear models 
using specific criteria, Environmental Entomolgy, 33(2):1-11. 

Kontodimas, D. C.; P. G. Milonas G. J. Stathas ; L. P. Economou and N. G. 
Kavallieratos 2007). Life table parameters of the pseudococcid 
predator Nephus includens (Kirsch} and Nephus bisigantus 
(Coleoptera: Coccinellidae). Eur. J. Entomol., 104:407-415. 

Omakar, E. and B. E. James (2004). Influence of prey species on immature 
survival, development, predation, and reproduction of Coccinella 
transversalis Fabricius (Col., Coccinellidae). J. Appl. Ent., 128:150-15?-

943 



Mohllmed Nadia E. et, al. 

~\,;. ~IJjll ~~I ...::.t_;oWI ~ ...::.1~ ~y J-,. ..j ~ "-:'~ ...:....._»i 
~1:. i.).P ..:4.)l ~ ~ Y • H" J'J.. W ..J- .J Y • H .;JJI! ~~ .j-o o.foll .,1 i.J_,....wl 

(Krisch)J'JiW ~;~ ~ ~ ._,k. t...#> l...lyl ·r \'". _, "r Yo , ·r Y • ""' 

.sA_,~~ .j-o t',;l ~ ~ .;-lJ...::.4J_,... ._,k. .. ;J>;; -:w ~ Nephus includens 
Macone/licoccus _, /cerya seychel/arum (Westwood) _, Planococcus citri Risso 
.):!All J _,l.. "il O.)..o ..J!.i • J _,..II ...::.~.;. Jl! ~y:ill t u. J "il .lJc. <ll ~ ...::-..;... j , hirsutus Green 
~ \.o .b..._;... J ~ J.-,:WI ~ ...::.~ L.S -~ .J ~~ ·~ ;jfo J'.fo.oll ~ 
~~_,.II ..51 tY ._.k ...::.l5j.!ll.» ..::..j;,:; ~ "r Yo ;.;_,.. ~.>l .llc. .)c.l .:)S ;~_,I U.J:!ll 
_,1 tU.J!..l...::.....U lJ..\Sll J_,l..'"il ·~ •.fo J F' ..::...ni <!IllS_, ~..]:!l! t.J ... d •.fo ~ P. citri 
...::.~.;.~ ~JIW4 ·r Y"· •J.Y'- ~.>l .lJc. ~ ~~ ._.ki ;)5 _, ~.J.l:i •J_,..II ...::.\,;.Jol o.ll.:!j 
','I "I'±' Ao,vt ._..1! ...:.J......._, ~~;)A~~~ ...>'.fo.JIIl.to ~ ...:.-..:.._, .li1 , ..sft'"il oj_,..ll 
.:,... tY J.:..ii j Wjl!l ~ _, "r Yo oJy:. ~.>l ._,k. ..!:.U"il •» ~.f> .lie. o.loo-1_,11 ~ ~ 
~Jol.)c> P. citri ~~ ~,.11 ..51_,. N. includens .l,lall ~ ..,...;.w ~~jill~~ ..;11 

.,.s~'"ii>J_,..II-.::4y .J o~l ~ .:;,.11 ti.Jol4 ~.Ji..l.! ·r Yo aJy:. 

·~~-~,_;]n~ 
o_;AWI ~- ~IJjll ~ 

944 

~~~ 
c)J*toll J..l.S .1.u.i ~ 1 .s. i 

•• J.Jl ~ J_,_.. I .s. i 


