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ABSTRACT

The feeding capacity of the three adult - predators, Chrysopa
septempunctata Wesm., Coccinella septempunctata L., and Coccineila
undecimpunctata L. on soft scale insect, Coccus hesperidum L. was evaluated under
laboratory and lield cosnditions, where different densities from every predator
individual, nainely 1, 4, 6, 8 and 10 were introduced for eighty indivicuals of they prey.
C. undecimpunctata showed the highest feeding capacity in hoth [aboratory and field
conditions, and that was for almost all population densities of the predater. On the
other hand the feeding capacity in the field was higher than that in the laberatory for
the three experimental predators. Also, in case of single predator {density: 1), the .
feeding capacity was higher than all other densities {4, 6, 8 and 10}.This was common
for the three experimental predators under both tield and laboratory conditions.

INTRODUCTION

Chrysopids are widely distributed predators attacking aphids,
spider mites, mealy bugs, scale insects, eggs and newly hatched larvae of
certain lepidopterous insect pests as well as soft scale insects.

In Egypt, Awadallah et al. (1976), El-Haidari and Aziz (1978}, El-
Batran and Fathy {1991) recorded that, larvae of Chrysoperla carnea Steph.
are common in citrus orchards preying the soft-scale insect; Coccus
hesperidum L.

According to El-Batran (1992) the predator Chrysopa.
Septempunciata was the most effective natural’ enemy of the mealy bugs;
Planococcus cilri (Risso), Icerya aegyptiaca (Douglas) and Jfcerya. purchasi
Mask. In 1987, Wang and Hu-HL recorded Chrysopa kulingensis Naves as a
predator of aphids and scale insects.

Lady-birds have been recorded from a wide range of habitats
feeding on many different insect-species infesting citrus, mango, and hedges
such as aphids, scale insects, and mealy bugs, that was recorded in Egypt
(El-Batran, 1988 and Hashem and El-Halawany, 1996) as well as many parts
of the world (Pasqualini, 1975 in Raly; Oncuer, 1977 in Turkey and Selim,
1977 in Iraq).

The Coccus species (Homoptera - Coccidae) cause damage to
citrus groves and many other economic crops and that's why it's considered
to be key pests for citrus orchards in Egypt and in other countries.

Therefore the present work is an attempt to evaluate the
predacious efficiency of Chryspa septempunciata, and two coccinellid
species, Coccinella septumpunciata, and Coccinella undecimpunctata under
laboratory and field conditions.
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MATERIAL AND METHODS

1-Predators source:

Adults of Chryspa septempunciata Wesm,, Coccinelia
septumpunctata L. and Coccinella undecimpunctata L., were collected in
summer 2000 f{rom the citrus orchards cultivated at the experimental farm of
Mansoura University. Adult-predators were identified and transferred to the
laboratory where they were supplied with Aphis gossypii Glover. Collected
from its host plants in the same farm.

2-Laboratory experiments:

To evaluate the predacious efficiency of the three tested predators
under different densities; 1, 4, 6, 8 and 10 individuals/Petri dish measured
(15cm. in diameter). Each density was replicated five times and supplied,
daily, with 80 individuals of Coccus hesperidum collected from sweet orange
trees. Affer 24 hours, the number of preys consumed by each predator at
every density was recorded.

Laboratory experiments were carried out in the laboratory under
30.0+5.0°Cand 70 + 5 %.RH.

2-Field experiments

To determine the rate of prey consumption by any tested predator at
five densities (1, 4,6, 8 and 10 individuals) under field conditions (33.0+ 5.0
°C and 75+ 5%.RH), a group of infested leaves on one branch of sweet
orange having eighty individuals of Coccus hesperidum were caged by using
cylinder screen cages (10 ¢m. in diameter x 30 cm. in length). Every density
of the predator was introduced to one cage, for 24 hours, and replicated five
times. Then, the remained individuals ot the prey were recorded.

The percentages of predation (N %) was calculated as follows:

N% =£JclOO
M

whera, (P) is the number of eaten scale insects.
(M) is the initial number of prey used.

The obtained data were analyzed using the Student “t-test"

RESULTS AND DISCUSSION

As shown in Table (1), the predation percentages under field
conditions (54.09%) were significantly higher than those under iaboratory
conditions (38.18%). This was common for all experimental predator species,
where means of 53.90, 53.90 and 54.45% were recorded for the predation
percentages of Chrysopa septempunctala, Coccinella septempunciata and
Coccinella undecimpunctata, under field conditions, respectively. On the
other hand, the corresponding vaiues for the preceding predators under
laboratory conditions were 34.06, 39.35 and 40.60% respectively.
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The same ftable (Tablel) clearly shows that adults of C.
undecimpunctata seemed to be the most voracious feeder (47.53%),
‘followed by C. septempunctata (46.63%) and Chrysopa septempunctata
{44.25%) with no significant difference between these means,

It can be also noticed in the same table (Table: 1) that the
consumption rate of the prey in the field is more than that in the laboratory for
the three predators, it also shows that feeding capacity decreases as the
number of predalor increases, which occurred, specially, in C.
septempunctata, because of its high mutual interference which is higher that
the other two predators.  The results of t-test show that, the consumption
rate of one predator in the field is significantly higher (p<0.005) than that
under laboratory conditions, and that applies for the three predators, where
the mean percentages of consumed preys of the three predators, atthe
population density of one predator, under field and latcratory conditions were
59.75 and 74.42%, respectively. An increase in the density of the predator
caused an obvious decrease in the rate of predation and vise versa, being
lowest {17.08 and 35.92% under laboratory and filed conditions, respectively)
at the population density of ten predators.

The correlation between the predation-rate and the density of any of
the tested predator was worked out; the straight line relation was obtained
and plotted in Figure (1). The statistical values are summarized in Table 2 as
follows;

Table (1): Percentages of predation of the three adult predators under
different densities fed on C. hesperidum L under laboratory
and field conditions

. Experimental predators ]
Densitles of . Chrysopa Coccinella Coccinefla o
the predator Mean

No./dlsh) seplempunctala septumpunciata | undecimpunctata

Lab. | field Lab. field Lab. tield Lab. | field
1 54.25 | 70.00 66.00 77.50 58.00 75.75 59.75 | 74.42
) 42.50 LG:S.OO 54.75 67.25 53.78 83.00 50.33 | 64.42
B 3325 | 53.25 39.00 52.50 40.75 55.25 37.67 | 53.67
B 25.2?‘ 45.75 23.25 38.50 29.75 41.75 W 26.08 | 42.00
10 17.75 | 37.50 13.75 33.75 19.75 36.50 17.08 | 35.92
Average 34.60 LSS.QO 39.35 53.80 40.60 54.45 38.18 | 54.09
Mean 44.25 [ 46.63 47.53
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Table (2): slope and the Intercept values for the three tested predators
under the laboratory and field conditions

Laborato | Field
redator slope [Intercept| r* slope [intercept
Chrysopa. septempunctata  |4.1004 58.437 10.9993 [3.7008 [75.365 10.9860
C. septumpunctata -6.119% [74.845 10.9815 [5.2480 |84.358 10.9737
C. undecimpunctata -4.5779 B7.152 10.9612 [4.6245 |80.693 |0.9882

Fig. (1) shows the change of percentage of predation with the
predator capacity for the predators, in the field and in the laboratory, it's clear
that the relation is straight line relation, in the form:

X=aP+b
Where (X} is the percentage of predation.
(a) is the slope of the line.
(P} is the predator density.
(b} is the intercept of the line.
Table {2) shows the value of (a) and (b} for the three predators in the
laboratory as well as in the field.
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Fig. (1): The relation between the percentages of predation and density
of the three predators, where:
- Chrysopa septempunciata
----- C. septempunctata
C. undecimpunctata
1+ In the laboratory 2- In the field
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In the available literature, larvae of the lacewing Chrysoperfa
plorabunda (Fitch) were evaluated in laboratory and field tests aiming to
reduce the population density of the brown citrus aphid Toxoptera citricida,
these results agree with those obtained by Michaud (2001) who found a great
difference between the laboratory and fieid

Zou Yunding et al. {1987) found that the searching behavior of larvae
Harmonia axyridis (Pallas) coccinellidae atfected by many factors such as the
distribution area and light intensity. Behavior of some adults of coccinellid
species were studied by Gravsted and Klepetka (1992). They noticed that the
level of predation may depend more on plant architecture than on the
particular species of natural enemies prasent. According to Sengonca and
Kranz (2001), the reactions of beneficial arthropods to stimuli of prey are
becorning more important in the biological control of pests. They added that
the wolatiles emitted by the odor source "both plants and aphids" were
atiractive to about 28% of the reared predators and to 38% of the field-
collected predators. In 1998, Slosser et al found that Lady beeties and
lacewing affected by many factors such as population deveiopment and rate
of population decline of the prey, A. gossypii, which were maostly influenced
by plant nutrition, solar radiation, and temperature. Of course, in the field
many factors affected the prey-predator relationship and obviously reflected
on the predation coefficient and efficiency of the tested predators.
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