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ABSTRACT

Searching rate and mutual interference value of the two Chrysopid predators,
Chryscpa septempunctata Wesm. and Chrysoperla camea (Steph.) were evaluated in
response to three species of aphids, Aphis gossypii Glover, Aphis craccivora Kech,
and Rhopalosiphum maidis Fitch, in the laboratory.

Ch. septempunctala larvae exhibited relatively higher searching rate in
comparison with Chr. camea on all tested aphid preys. The searching rate for larvae
of both Chrysopid predators was affected by the larval age as well as the prey
species. However, the searching rate increased as the larvae grew clder. In addition
to both predators recorded the highest seacching rate on A. gossypii followed by R.
maidis and A. cracivora, respectively.

The regression analysis indicated that both predators exhibited lower
interference  value on A craccivora and R. maidis than A. gossypi. Ch
septempunctata had a high searching rate with relatively high mutual interference in
comparison with Chr. camea.

INTRODUCTION

The study of Chrysopid species as biological agents, against aphid
pests is reviewed in the literature of various countries including Egypt. Lolivier
et al. (1999), Badgujar ef al. (2000), El-Defrawi et al. (2000}, and Wittenborn
and Olkowski (2000). The recent problems caused by aphids drew much
attention to one of its important natural enemies Chrysoperfa carnea (Steph.),
which has been used successfully as a biological agent for the potential
control of several important pests attacking field and orchard crops
(Gurbanov, 1982 and lbrahim and Afifi, 1991). Chryscpa septempunctata
Wesm. is one of the few species among the Chryspids, whicn both its larvae
and adults are predaceous. Abd El-Kareim (1998) record that Chr. carnea
showed a higher searching rate of all the tested larval instars, at all densities
than C. undecimpunctata L., which higher mutual interference value
especially with the last instar than Chr. carnea.

The aim of this study was to evaluate some searching characteristics
(i.e. searching rate and mutual interference) of the two Chrysopid predators,
Chr. carnea (larvae) and Ch. septempunctata (including larvae and adult) in
response to different prey species of aphids.

MATERIALS AND METHODS

Adults of Chrysoperla carnea Steph. and Chrysopa septempunctata
Wesm. wefe collected from a citrus orchard, located in Mansoura University
farm by using a sweeping net. The collected aduits were kept in glass
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chimney, for egg lying, which provided with feeding sources (honey solution
and aphids for Chr. carnea and Ch. septempunctata, respectively). The eggs
transferred singly by cutting of their stalk in glass tube until hatching.

Individuals of each species were collected from untreated host plants
with insecticides located in Mansoura district. Homogenous plants were
collected and artificially infested with aphids for the experiments.

To compare the searching rate {a;} and interference value of each
tested predator larvae inresponse to different prey species of aphids (Aphis
gossypii Glover, Aphis craccivora Koch, and Rhopalosiphum maidis Fitch)
under Iaboratory conditions, five densities (1, 3, 6, 7 and 9; of each predator
larval instar (1%, 2™ and 3" instar larvae, respectively), were evaluated by
confining 150 individual of each different preys with each predator density in
a cylinder screen cage (10 in diameter and 30 cm length) for 24 hrs. Each
predator density was replicated five times. The predated preys were counted
and recorded. The searching rate (a) and interference value (m)of each
Chrysopid larval instar were calculated in response to each prey species.

The searching rate was calculated according fo Varley et al. (1973) as
follow:

1 N
a= loge
p S

Where:
P: is the number of predators,
N: is the number of preys and S is the number of unpredsceased
insects.
The relationship between the search rate (a,) and predater density {log
P) are indicated by the slope of the evaluaticn:

logs =log Q-mlog P

Where:
Q: is the quest value (the search rate when the predator density is
one),
m: is the mutual interference value.

The study was carried out at room temperature 3045°C and RH 70£5%
during summer 1999,

The same searching characteristics of the predator adult of Ch.
septempunctata newly emerged adult females and males was afso evaiuated
at five prey densities 1, 3, 5, 7 and 9 in the previously mentioned plastic pots,
which is provided with 150 individuals of each prey species: Each adult
predator density was replicated five times.
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RESULTS AND DISCUSSION

1. Searching rates:

The first instar larvae of each Ch. septempunctata and Chr. carnea
showed similar searching rates at all tested densities in response to A
cracivora (Table 1 and 2). The third instar larvae of both Chrysopid species
exhibited the higher searching rate in comparison with that of the first or
second instar, especially, Ch. septempunctata. However, the older larvae has
higher searching rate than the newly ones. The obtained data also illustrated
that Ch. septempunctata aduit females showed relatively higher searching
rate in comparison with adult male (Tabie 1). In respect to the prey species,
the searching rate for both predators was affected by prey species. A
gossypii proved to be the favourable pray for both tested predators, followed
by R. maidis and A. cracivora, respectively (Tables 1, 2 and 3).

Table 1: The searching rates of the different larval instars and adult
stage (male and female of Ch. septempunctata in response to
different prey species, A. gossypii, A. cracivora and R. maidis
at different predator densities {1, 3, 5, 7 and 9 individuals,

respectively).
Prey Predator Larval instar Adult
Species Density | 1¥instar | 2 instar | 3" instar | Male | Female
1 0.24 0.70 2.25 0.40 0.60
A, gossypii 3 0.08 0.20 060 | 011 | 020
5 0.04 0.1 0.31 0.10 0.10
7 0.02 0.08 0.02 0.03 0.10
9 0.01 0.04 0.12 0.02 0.04
1 0.13 0.50 110 0.30 (.40
\A. cracivora 3 0.04 0.10 0.30 0.10 0.10
5 0.02 0.08 0.20 0.04 0.10
7 0.01 0.05 0.10 0.02 0.04
2] 0.01 0.03 0.10 0.02 0.03
4 0.16 0.50 1.10 0.30 0.43
R. 3 0.05 .20 0.35 0.10 0.12
imaidis 5 0.02 0.08 0.20 010 010
7 0.02 0.05 0.10 0.03 0.05
9 0.01 0.03 010 | 003 | 003 |

~ Second instar larvae of Ch. carnea (Table 2) recorded approximately
the same searching rate of A. carcivora and R. maidis at all predator density.
Also, the 3™ instar larva of Ch. septempunctata exhibited the same response
on both A. cracivora and R. maidis, respectively (Table 1).

Generally, the searching rate of Chr. carnea and Ch. septempunctata
increased as the larvae grew older. On the other hand, the searching rate
was affected by the prey species. However, both predators recorded the
highest searching rate on A. gossypii followed by R. maidis and A. craccivora,
respectively. This in agreement with Abd El-Kareim (1998} when Chr. carnea
and Coccinella undecimpunctata L. reared on the cotton whitefly Bemisia
tabaci Genn.
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Table 2: The searching rates of the different larval instars of Chr. camea
in response to different prey species, A. gossypii, A. cracivora
and R. maidis at different predator densities (1, 3,5,7 and 9
individuals, respectively).

Prey Predator Larval instar
Species Density 1= 2" 37
instar instar nstar
1 0.21 0.60 1.87
%. gosSypii 3 0.06 0.20 0.50
5 0.03 0.10 0.25
7 0.02 0.10 0.15
9 0.01 0.04 0.10
1 0.12 0.42 0.90
|A. cracivora 2 0.04 0.12 0.30
5 0.02 0.10 0.14
7 0.01 0.04 0.11
9 0.01 0.03 0.10
1 0.13 043 097
R. 3 0.04 0.13 0.30
imaidis 5 0.02 0.10 0.17
7 0.01 0.04 0.15
9 .01 0.03 Q.10

Table 3: The relationship between the search rate {a) and predator
density (P) on to different prey species (A. gossypii, A.
cracivora and R. maidis) for each larval instar of both
predators (Ch. septempunctata {A) and Chr. carnea (B).

Larval | Pred- Prey species

instar | ator A, gossypii A. cracivora R.maidis
1% instar A Log, =-0.35-1.60logP |Logs=-0.83-1.301logP |Log.=-0.79-1.191lcg P
larva B 0g. =-0.50-1.54logP 1L0g.=-0.83-130logP Log.=-0.35-1601logP
2" instar A Log.=-0.23 -1.12logP |Log,=-0.34— 111 log P |Log, = -0.83 — 1.07 log P
Harva B tog,=-035-160logP Hog.=-051-1893logP [Log.=-051-183lgP
I3 instar lLoga =-0.22-1.14logP [Loga=-0.17-12910gP [Log,=-0.17-129 log P
larva B Logs=-0.31-136lgP [Log,=-0.06-108logP [Log,=-0.06-1.14JogP
Adult Male [Log,=-0.17-1.55logP |Logs=-0.40-151logP fLoga=-0.41-116logP

tage  female JLog, = -0.18 - 1.20 log P_|LoGa = -0.39 — 1.20 log P |Log, = -0.38 — 1.07 log P
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Fig. 1: The relation between predator density (Log P} and searching rate
{Log.,) of Chr. carnea larvae {(1*, 2", 3 instars).
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Fig. 2: The relation between predator density {Log P} and searching rate
(Logx) of Ch. septempunctata larvae (1%, 2*°, 3 instars) and
adults (male and female).

2. Mutual interference:

As shown in Figs 1 and 2, by increasing predator density, the number
of consumed preys per predator larvae was decreased specially in case of
Ch. seplempunclata. Such reducticn is evidence in a reducing search rate
(Rogers and Hassell, 1874).

The regression of various searching rates (a) on (P) of different
predator density for each prey could be illustrated the relationship between
the search rate and predator density.

Searching rate of both predators at different predator larval instar as
well as Ch. septempunctata adult stage densities are illustrated in Figs 1 and
2. Searching rate of Chr. carnea larvae was slightly decreased as well as
predator density increases in comparison with Ch. septempunctata (EI-
Arnaouty and Ferran, 1993).
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As shown in Table 3 and Figs 1 & 2, the mutual interference value of
both tested predators showed variable changes according to prey species.
According to El-Batran and Fathy (1991), the predating efficiency of Chr.
ca:tea increased as the larvae grew older. They added that the larva needs a
certain amount of proteins to grow up and this amount of proteins determines
the consumed number of prey. Also, Dai {1990} and Nastskova (1985) added
that the rate of development varied depending on the prey species.

Both stages (larva and adult) of the predator Ch. septempunctata have
high predation ability on the three tested aphid preys. The third larval instar
comes in first rank in predation followed by the second, and first one,
respectively. This finding is in agreement with the results given by Ghanim &
El-Adl {1987) and El-Batran (1992, also they reporied that the feeding
activity of Ch. septempunctata was differs according to prey tvpe.

F. maidis was the best prey as nourishment, and may cffer special
nutritional elements for the Chrysopid, Parachrysopa pallens R. in
compariscn with A. gossypii and B, brassicae (Abou Bakr, 1989). The present
investigation indicate that both chrysopid species exhibited relatively lower
interference value in response to R. maidis.

Ribeiro and Freitas (2000} recorded that adult food is important to
reproductive potential and development changes on Chryscpesia externa
(Hagen), that is agree with the results of the present work.

According to Varley et al. (1973) the higher the searching efficiency
with low interference value, the lowestthe averaged densities of both prey
and predator populations, Therefore, both predalors promise to be a good
predators against aphids. However, both predators exhibited the highest
searching rate in response to A. gossypii and the lowest interference value on
R. maidis.

The impact of Chr. carnea seems very promising for the control of
some aphid species (Bondarenka, 1875 and lbrahim & Afifi, 1591).

Then, we can use predators, Ch. septempunctata and Chr. carnea as
biological contrel agent against many species of aphids in a mass rearing and
releasing program through the year in the integrated pest management
program.
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