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ABSTRACT

Laboratory experiments were carried out in the Insectary of the Economic
Entomology Department Faculty of Agriculture Mansoura University in the incubators
under constant temperature of 26x1°C and 70+#5 % R.H. to investigate some
biological characteristics of the two predators Cydonia vicina nilotica Muls and
Cydonia vicina isis Cr. when reared on artificial diets and natural prey Aphis gossypii
Glover during 2012 year. The results revealed that the larval duration period was
longer for the larvae of the two coccinellid predators reared on the three artificial diets
compared with that reared on A. gossypii. The data showed that the average longevity
of C. vicina nilotica females were 47.7+4.18; 50.64+4.42 and 53.03+4.96 days while
the average of deposited eggs per predator female were 34245.11; 599.44+6.85 and
655.18+8.75 eggs when fed on AD1 ; AD2 and AD3 respectively . The average
longevity of C. vicina isis females were 45.82+3.6; 50.59+3.82 and 52.61+4.17 days
while the average of deposited eggs per predator female were 410.8615.62;
632.46+9.37 and 695.78+12.67eggs when fed on AD1 ; AD2 and AD3 respectively.
The longevity period of C. vicina nilotica female was 51.8+4.16 days and the number
of deposited eggs per predator female averaged 680.95+9.84 eggs, while the
longevity period of C. vicina isis female was 50.51+3.65 days and the number of
deposited eggs per predator female averaged 718.56+10.75 eggs when the two
coccinellid predator reared on A.gossypii. As conclusion also the AD3 was the best for
rearing the two coccinellid predators. The statistical analysis showed significant
difference in the fecundity of the two coccinelled predators which reared on the two
artificial diets AD1; AD2 and the females which reared on A. gossypii, while the results
cleared that non-significant between the AD3 and the females fed on natural prey A.
gossypii. The results of this experiment assured the possibility of rearing these two
predators successfully on artificial diets.

Keywords: Cydonia vicina nilotica Muls. Cydonia vicina isis Cr., Aphis
gossypii Glover Biology, Artificial diets.

INTRODUCTION

In recent years much interest has been given to biological control of
harmful pests especially by predators and parasitoid insects. However, the
success these biological control agents necessitate their presence in
sufficient numbers when required. These obstacles can be only avoided by
their rearing on artificial diets under controlled conditions. C. vicina isis and C.
vicina nilotica playing an important role as biological control agents in
regulating the population density of some insect pests especially aphids
(Ghanim and EI-Adl, 1983, Ghanim and EI-Adl 1987 and Mohamed, 2001).
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Mass-rearing of predaceous coccinellids on natural preys is not easy,
because the preys can be collected during a part of the season together
when obstacles facing the preys in both space and man power. Therefore
attempts have been made to avoid these difficult by rearing coccinellid
predatory insects on artificial diets more than on live preys. A major problem
in the rearing of the coccinellid predatory insect's species is the diet
formation. The two approaches (holodic or miridic) are known for developing
artificial diets for insects. The holodic diets are based on preparing a mixture
of defined chemicals. This has been achieved with only a few insects, as the
demands of the insects on its food are very complex and are not yet
completely understood. Not only the diet must contain all necessary nutrients,
but also the food must have the correct mechanical properties to facilitate its
intake. The meridic diets based on preparing artificial diets by mixing different
natural substances are such as honey, yest, royal jelly, which is rich in most
of the necessary nutrients, including carbohydrates, proteins, essential
aminoacids, minerals, lipids and sterols. Numerous entomologists have made
several attempts to rear predacious coccinelllids on artificial diets prepared by
using Holidic, or Meridic diets (Smirnoff, 1958; Okada, 1970; Hukusima and
Takeda, 1975; Chen and Qin, 1982; Chen et al. 1989; Henders, et al. 1992;
Hattingh and Saways 1993; Abdel-Salam1995; Sun and Fang 1999;
Muhammad, and Sagib 2010 and Bahy EI-Din 2013). The present
investigation has been outlined to study the biological aspects of the two
coccinellid predators C. vicina nilotica and C. vicina isis when reared on
artificial diets and natural prey under constant temperature.

MATERIALS AND METHODS

Laboratory experiments were carried out in the Insectary of the
Economic Entomology Department Faculty of Agriculture Mansoura
University in the incubators under constant temperature of 26+1°C and 70+5
% R.H., to investigate some biological characteristics of the two predators
coccinellid Cydonia vicina nilotica Muls and Cydonia vicina isis Cr. when
reared on artificial diets and natural prey Aphis gossypii Glover during 2012
year. To obtain a culture from the two coccinellid predators a large numbers
of the adult stage were collected from vegetable crops during March 2012
and transferred to the laboratory. Twenty newly hatched first instar larvae of
each predator were introduced singly into in Petri dishes (10 cm diameters)
and divided to four groups each group consisted of 20 larvae were use as a
replicate three groups of them reared on the three artificial diets and one fed
on the natural prey A. gossypii.

Reared on artificial diets

Starting from the first larval instar of each predator the artificial diets
were used as food, the components of the three artificial diets are given in
Table (1,2 and 3). Each larval instar was reared in a Petri-dish (10 cm in
diameter) replicate with a filter paper in the bottom and on a piece of the AD
was placed on one side of the dish and a piece of cotton soaked with water
on the other side. Each predator was replicated twenty times. The artificial
diets and the piece of cotton were changed weekly. The Petri-dish was
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examined daily and the duration of the developmental stages were recorded.
The duration period of pupal stage and mortality for each predator were
calculated. For rearing the adult stage of each coccinellid beetles. The same
technique was carried out, and copule (male and female) was replicated ten
times. The life span of both sexes and fecundity of females were recorded
and calculated.

Table (1): Composition of the prepared artificial diet (AD1) for rearing

the coccinellid predator C. vicina nilotica and C. vicina isis

Ingredients Amount in %

1 Dried milk 17.8
2 Pollen grains 5.6
3 Dry powdered aphids 8.5
4 Yeast (powdered) 15
5 Sucrose (powdered) 55.8
6 Royal jelly (capsules powdered) 5.5
7 Multi-vitamins and minerals 3.6
8 Stereptophenicol 1.7

Total 100

coccinellid predator C. vicina nilotica and

Table(2):Composition of the prepared artificial diet (AD2) for rearing the

C.vicina isis.

Ingredients

Amount in %

1 | Dried fish 18.5
2 | Pollen grains 4.15
3 | Dry powdered aphids 8.75
4 | Dry powdered drone of honeybees 2.08
5 | Yeast (powdered) 2.97
6 | Sucrose (powdered) 54.96
7 | Royal jelly (capsules) 4.15
8 | Multi-vitamins and minerals 2.94
9 | Stereptophenicol 1.5
Total 100

Table(3):Composition of the prepared artificial diet (AD3) for rearing the

coccinellid predator C. vicina nilotica a and C. vicinaisis

Ingredients Amountin %

1 Dried yolk of eggs 10.5
2 Dried fish 10.5
3 Pollen grains 25
4 Dry powdered aphids 5.5
5 Dry powdered of drone honeybees 35
6 Yeast (powdered) 25
7 Sucrose (powdered) 53.7
8 Royal jelly (capsules) 5.0
9 Multi-vitamins and minerals 4.5
10 Stereptophenicol 1.8

Total 100
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Reared on the A. gossypii

At the same time, the same biological characters were also secured for
the two predators reared on natural prey A. gossypii as a control. Newly
hatched larvae from each two predators were introduced singly, into Petri-
dishes of the same in the diameters. The bottom of each dish was covered
with a filter paper to facilitate the predator larval movement. A known number
from different stages of A. gossypii was introduced daily at into each dish. A
small plant leaflet was replaced daily in each Petri-dish as food for the
aphids. The devoured aphid individuals were reduced daily. The mean
number of predated aphids by each predator larval instars was calculated.
From the emerged adults, ten sexed individuals of each predator were
introduced singly into Petri-dishes. The technique of rearing the adult stages
was the same of the larval stage. After copulation took place (after four days),
the two sexed were separated and kept singly in the dishes. The total number
of aphids individuals consumed by a male or female and the total number of
eggs laid per each predator female were estimated. The daily average of food
consumption during thr longevity of each predator stage was also calculated.
C: Data analysis

Data for the developmental time and average of consumption per larval
stage longevity, fecundity and consumption rate of the predator C. vicina
nilotica and C. vicina isis when reared on atrtificial diets and A. gossypii and
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

A: Reared on artificial diets
A.1. Cydoniavicina nilotica

The data represented in (Tables 4&5) showed that the results of certain
biological characters of C. vicina nilotica when fed on the three artificial diets.
It can be seen from these Tables that the duration of the larval stage lasted
24.52+3.5 ; 19.98+2.4 and 17.35+2.1 days as an average when fed on AD1,
AD2 and AD3 respectively, The pupal stage maintained 6.85+1.7; 6.17+1.5
and 5.96+1.42 days. The mortality reached 28.37; 24.55 and 21.15% when
this predator fed on AD1, AD2 and AD3 respectively (Table 4). The results in
Table 4 revealed that the AD3 was better for rearing C. vicina nilotica
because the larval instar developed successfully and the larval duration
period was shorter than the duration of the larvae fed on other diets. The
average longevity and fecundity of C. vicina nilotica females were (47.7+4.18
days; 342+5.11 eggs), (50.64 4.42 days; 599.44+6.85 eggs) and
(53.03+4.96 days; 655.18+8.75 eggs) when reared on AD1, AD2 and AD3
respectively (Table 5) while the average longevity of males were 32.10+2.47;
36.25+2.54 and 38.96+2.95 days when fed on the three artificial diets
previously mentioned. The data in this table revealed that the AD3 was highly
efficient for rearing C. vicina nilotica and deposited larger number of eggs.
These results agree with those of Ghanim and EI-Adl (1996, 1997) and
Ghanim et al. 2000).
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2- Cydonia vicinaisis

The results in Table 6&7 revealed that the duration of the larval stage
lasted 25.74+3.65; 20.63+2.75 and 18.14+2.17 days as an average when fed
on AD1, AD2 and AD3 respectively, the pupal stage maintained 6.96+2.1;
6.42+1.7 and 6.11+1.54 days. The mortality reached 26.86; 23.75 and 20.4%
when this predator fed on AD1, AD2 and AD3 respectively (Table 6). The
results in (Table 6) showed that the AD3 was best for rearing C. vicina isis
because the larval stage developed successfully and the larval duration
period was shorter than the duration of the larvae fed on other diets. The
average longevity and fecundity of C. vicina isis females were (45.82+3.6
days; 410.86+5.62 eggs), (50.59+3.82 days; 632.46+9.37 eggs) and
(52.61+4.17 days; 695.78+12.67eggs) when reared on AD1, AD2 and AD3
respectively (Table 7), while the average longevity of males were 31.85+2.8;
37.61+2.96 and 39.67+3.15 days when fed on the three artificial diets
previously mentioned. The data in this Table revealed that the AD3 was
highly efficient in rearing C. vicina isis and deposited larger number of eggs.
B: Reared on A. gossypii
1- Cydonia vicina nilotica
Immature stages

Data represented in Table (8) showed that the duration period, food
consumption and mortality percentages of the larval stage of the coccinellid
predator C. vicina nilotica when reared on A. gossypii. It can be seen from
this table that, the duration period of the larval stage averaged 15.23+1.35
days. The average of the total consumption during the four larval instars was
62.57+1.85, 50.65+1.52, 140.64+2.5 and 360.78+5.89 individuals
respectively. Meanwhile, the results revealed that, the average of the total
consumption per larva was 614.64+10.44 individuals. The percentages of
feeding capacity for each of the four larval instars of this predator were 10.18,
8.24, 22.88 and 58.7 % respectively. Therefore, it is obvious that, the third
and fourth larval instar of this predator represent together 81.58 % or
backbone in the predation activity. The percentages of the mortality were
8.65, 6.42, 4.51 and 1.2 % during the four larval instars respectively. The
duration period of pupal stage was 5.8+0.95 days.
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Table(8):Duration period of immature stages predaceous efficiency and
percentage of mortality of C. vicina nilotica reared on A.
gossypii under constant temperature of 26+1 C° and 70+5%
relative humidity.

A:Larval |Durationin Daily Average of total | % of % of
stage days average consumption | feeding | Mortality
consumption capacity

1 instar 4.36x£0.74 14.35 62.57+£1.85 10.18 8.65
2 "instar 1.65+0.42 30.70 50.65+1.52 8.24 6.42
3 “instar 3.85+0.64 36.53 140.64+2.5 22.88 4.51
4 " instar | 5.370.96 67.18 360.78+5.89 58.7 1.2
Total 15.23+1.35 40.36 614.64+£10.44 100 20.78
B: Pupal

stage 5.8+0.95
Adult stage

1: Predator female

The predator female fed on a total average of 1649.64+22.75
individuals, with a daily rate of 31.85 individuals during the longevity period of
51.8+4.16 days as seen in (Table 9). The average of the pre-oviposition
period was 5.5+0.79 days. The predator female consumed during this period
354.8+6.5 individuals with a daily rate of 64.51 individuals. The predator
female consumed during the ovipasition period on an average of
1050.17+15.85 individuals, this period lasted an average of 26.54+2.96 days
with a daily rate of 39.57 individuals. The number of deposited eggs per
predator female averaged 680.95+£9.84 eggs with a daily rate 25.66 eggs per
day. During the post-oviposition period, the predator female consumed
244.67+4.4 individuals this period lasted an average of 19.76+1.6 days with a
daily rate of 12.38 individuals.
2: Predator male

During its longevity, was lasted for an average of 37.84+2.65 days
(Table 9). The predator male consumed a total average of 1096.5+19.65
individuals with daily rate of 28.97 individuals.

Table (9): Longevity, food consumption and fecundity of C. vicina

nilotica adults reared on A. gossypii under constant
temperature of 26+1 C° and 70+5% relative humidity.
Adult stage Period in |Daily average |Average of total| No. of eggs
days consumption | consumption | Daily | Total
A : Female
Pre-oviposition 5.5+£0.79 64.51 354.8+6.5
Oviposition 26.54+2.96 39.57 1050.17+15.85 | 25.66 (680.95+
Post-oviposition 19.76+1.6 12.38 244.67+4.4 9.84
Longevity 51.844.16 31.85 1649.64+22.75
B : Male
Longevity 37.84+2.65 28.97 1096.5+£19.65
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1- Cydonia vicina isis
Immature stages

Data represented in (Table 10) showed that the duration period, food
consumption and mortality percentages of the larval stage of the coccinellid
predator C. vicina isis when reared on A. gossypii. It can be seen from this
table that, the duration period of the larval stage averaged 15.89+1.8 days.
The average of the total consumption during the four larval instars was
74.56+1.92, 56.86+1.2, 155.97+6.85 and 390.77+1.96 individual respectively.
Meanwhile, the results revealed that, the average of the total consumption
per larva was 678.16+15.82 individuals. The percentages of feeding capacity
for each of the four larval instars of this predator were 11.0, 8.38, 23.0 and
57.62 % respectively. Therefore, it is obvious that, the third and fourth larval
instar of this predator represent together 80.62 % or backbone in the
predation activity. The percentages of the mortality were 8.96, 5.7, 3.6 and
1.1 % during the four larval instars respectively.

Table(10):Duration period of immature stages predaceous efficiency
and percentage of mortality of C. vicina isis reared on A.
gossypii under constant temperature of 261 C° and 70+5%
relative humidity.

A: Larval |Duration in| Daily average Average of % of % of
stage days consumption total feeding | Mortality
consumption | capacity
11 instar | 4.48+082 16.64 74.56%£1.92 11.0 8.96
2 “instar 1.8+0.5 31.59 56.86+1.2 8.38 5.7
3 “instar | 4.1+0.75 38.04 155.97+6.85 23.0 3.6
4" instar | 5.51+1.1 70.92 390.77+1.96 57.62 1.1
Total 15.89+1.8 42.68 678.16+15.82 100 19.36
B:Pupal
stage 5.6£0.9
Adult stage

1: Predator female

The predator female fed on a total average of 1807.39+25.67
individuals, with a daily rate of 35.78 individuals during the longevity period of
50.51+£3.65 days as seen in (Table 11). The average of the pre-oviposition
period was 5.76+0.85 days. The predator female consumed during this period
390.65+7.56 individuals with a daily rate of 67.82 individuals. The predator
female consumed during the ovipasition period on an average of 1120.3+18.2
individuals, this period lasted an average of 25.9+2.6 days with a daily rate of
43.25 individuals. The number of deposited eggs per predator female
averaged 718.56+10.75 eggs with a daily rate 27.74 eggs per day. During the
post-oviposition period, the predator female consumed 296.44+5.2 individuals
this period lasted an average of 18.85+1.4 days with a daily rate of
15.73individuals.
2: Predator male

During its longevity, was lasted for an average of 38.75+2.96 day’s
(Table 11). The predator male consumed a total average of 1220.6+23.7
individuals with daily rate of 31.5 individuals.
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Table (11): Longevity, food consumption and fecundity of C. vicina isis
adult reared on the A. gossypii under constant temperature of
26+1 C° and 70+5% relative humidity.

Adult stage |Period in days Daily Average of total No. of eggs
average consumption| consumption |Daily Total
A : Female
Pre-oviposition 5.76+0.85 67.82 390.65+7.56
Oviposition 25.9+2.6 43.25 1120.3+18.2 |27.74(718.56x10.75
Post-oviposition 18.85+1.4 15.73 296.44+5.2
Longevity 50.51+3.65 35.78 1807.39+25.67
B : Male
Longevity 38.75+2.96 315 1220.6+23.7

Data represented in (Table 12 and Figure 1) showed that the Longevity
and fecundity of C. vicina nilotica and C. vicina isis adult reared on atrtificial
diets and natural prey A. gossypii. The data revealed that the average
longevity and fecundity of C. vicina nilotica 47.7+4.18; 50.64+4.42 and
53.03+4.96 days while the average of fecundity were 342+5.11; 599.44+6.85
and 655.18+8.75 eggs in AD1 ; AD2 and AD3 respectively . The average
longevity and fecundity of C. vicina isis were 45.82+3.6; 50.59+3.82 and
52.61+4.17 days while the average of fecundity were 410.86+5.62;
632.46+£9.37 and 695.78+12.67eggs in AD1; AD2 and AD3 respectively. It
can be noted that the AD3 the best for rearing this predator because the
female laid eggs equal with that reared on A. gossypii.

The statistical analysis showed significant difference in the fecundity of
the female between the two artificial diets AD1; AD2 and the female which
reared on A. gossypii, while the results cleared that non-significant between
the AD3 and the female fed on A. gossypii. As conclusion the larval duration
period was longer for the larvae of the two coccinellid predators reared on the
three artificial diets compared with that reared on A. gossypii, also the AD3
was the best for rearing the two coccinellid predators.

Table(12): Longevity and fecundity of C. vicina nilotica and C. vicina isis
adult reared on artificial diets and A. gossypii under constant
temperature of 26x1 C° and 70+5% relative humidity.

Predator
C. vicina nilotica C.vicinaisis
Food types
Longevity Fecundity Longevity Fecundity

AD1 47.7+4.18b 34245.11c 45.82+3.6b 410.86+5.62¢
AD2 50.64+4.42a | 599.44+6.85b 50.59+3.82a 632.46+9.37b
AD3 53.03+4.96a 655.18+8.75a 52.61+4.17a | 695.78+12.67a
A. gossypii 51.8+4.16a 680.95+9.84a 50.51+3.65a | 718.56+10.75a

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).
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Figure(1)Longevity and fecundity of C. vicina nilotica and C. vicina isis
adult reared on three artificial diets and A. gossypii under
constant temperature of 26x1 C° and 70+5% relative humidity.

The results of this experiment assured the possibility of rearing these
two predators successfully on artificial diets. Although the insects reared on
these diets have longer larval, pupal periods and the female deposited less
egg than those reared on natural preys (Kariluoto, 1980; Hattingh and
Samways, 1993 ; Ghanim and EI-Adl, 1996&1997 and Ghanim et al. 2000).
The data revealed that the AD3was the best for rearing of C. vicina nilotica
and C. vicina isis because the larval instars developed successfully ; the
larval duration was shorter and percentage of the mortality was lower than
the larvae fed on the other artificial diets. Although the female of these
predators deposited equal eggs with the comparing female reared on A.
gossypii. But of these predator insects as applied biological control agents
possible, as the rearing on artificial diets grantee the best method for
obtaining these predators at the proper time of reaching in sufficient number
and that makes the insect control specialists cross over the main obstacles
facing them in the used these predators in the applied control.
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Table (4): Duration period of C. vicina nilotica immature stages and percentage of their mortality when reared on

the three artificial diets under laboratory conditions.

Artificial Lraval stage Pupal stage % of

diets 1% 2M™ 3™ 4" Total in days mortality
instar instar instar instar

AD 1 6.79+1.82 3.75%1.1 5.62+1.3 8.36+1.96 24.52+3.5 6.85+1.7 28.37

AD 2 5.8+£1.2 2.35+0.9 4.85+1.12 6.98+1.8 19.98+2.4 6.17+1.5 24.55

AD 3 4.98+0.96 | 1.96+0.64 4.45+0.93 5.96+1.48 17.35+2.1 5.96+1.42 21.15

Table (5): Longevity and fecundity of C. vicina nilotica adults reared on the three artificial diets under laboratory

conditions.

Artificial Female Male longevity
diets Pre-oviposition | Oviposition | Post-oviposition Longevity Fecundity

AD 1 7.96+1.05 21.89+2.63 17.85+1.43 47.7£4.18 342+5.11 32.10£2.47
AD 2 6.50+0.92 24.94+2.86 19.20+1.62 50.64+4.42 599.44+6.85 36.25+2.54
AD 3 5.82+0.89 27.1+4.15 20.11+1.5 53.03+4.96 655.18+8.75 38.96+2.95

Table (6): Duration period of C. vicinaisis immature stages and percentage of their mortality when reared on the
three artificial diets under laboratory conditions.

Artificial Lraval stage Pupal stage | % of mortality
diets 1% 2M 3™ 4" Total in days
instar instar instar instar
AD 1 6.98+1.3 3.86+0.95 5.93+1.4 8.97+2.63 25.74+3.65 6.96+2.1 26.86
AD 2 5.93+0.96 2.6+0.63 4.85+1.3 7.25+1.8 20.63+2.75 6.42+1.7 23.75
AD 3 5.32+1.15 2.1+0.74 4.3+1.1 6.42+1.72 18.14+2.17 6.11+1.54 20.4

Table (7): Longevity and fecundity of C. vicina isis adults reared on the three artificial diets under laboratory

conditions.
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Artificial Female Male longevity
diets Pre-oviposition| Oviposition | Post-oviposition Longevity Fecundity

AD 1 8.57+1.2 20.48+2.51 16.77+1.3 45.82+3.6 410.86+5.62 31.85+2.8
AD 2 6.8+0.98 25.1+2.96 18.69+1.52 50.59+3.82 632.4619.37 37.61+2.96
AD 3 6.1+£0.92 26.2+3.54 20.31+1.6 52.61+4.17 695.78+12.67 39.67+3.15
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