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Abstract

Seasonal abundance of 18 species of the genus Aphytis Ho-
ward (Hymenoptera : Aphelinidae) from Egypt were observed on ten
host plants infested with eleven armored scale insect species (diaspid-
ids) in seven governorates between 1997 and 2000. Results indicate
that some species (e.g. Aphytis holoxanthus DeBach, Aphytis melinus
DeBach and A. paramaculicornis DeBach & Rosen) had effective rates of
parasitism on the population of Chrysomphalus aonidum, Aonidiella au-
rantii and Parlatoria oleae (Colvee), respectively. The highest rates of
parasitism were 70.9, 66.4 and 57.0%, respectively. This groups was
followed by Aphytis lepidosaphes Compere, Aphytis paramculicornis De
Bach & Rosen, Aphytis chrysompjali (Mercet), Aphytis lingnanensis, Aph-
ytis diaspidids (Howard), Aphytis libanicus Traboulsi and A. phoenicis De
Bach & Rosen with maximum parasitism rates of 59.2, 57.0, 41.4, 43.2,
29.3, 28.6 and 20.4, respectively. The rest of studied Aphytis species,
maximum parasitism rates were between 0.8 and 14.6%.

INTRODUCTION

Armored scale insects (Homoptera: Diaspididae) are notorious plant pests on
fruit and nut trees, ornamental shade trees, shrubs and ground covers, forest trees,
greenhouses and on indoor plants (Miller and Kosztarab,1979).

The main injury caused by these insects is caused by from their ingestion of
plant sap. The damage is manifested in reduction of plant vigor. Severely infested
plants grow poorly, may drop leaves prematurely and suffer dieback of twigs and
branches. The infested host plant can be so weakened that it dies. Control of these
pests by the application of chemical insecticides is a quick and easy step towards the
reduction of their population density. However, the use of pesticides is accompanied by
many problems, which include the toxic effects on humanbeings and animals as well as
beneficial insects. Pesticides also, badly affect soil fauna through their accumulation in
the soil. However, the control of armored scale insects in Egypt still relies on the use of
insecticides, such as organophosphates or mineral oils, especially in the summer during
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heavy infestations (Abd-Rabou, 1997a). The abundance of Egyptian Aphytis have at-
tracted many authors (e.g. Moursi & Mesbah 1985; Hafez et al., 1987; Hafez, 1988;
Abd-Rabou, 1997 b,c; Abd-Rabou & Hendaway, 2000).

The genus Aphytis Howard (Hymenoptera: Aphelinidae) constitutes the most ef-
fective natural enemy of armored scale insects. Several of its members have been used
successfully in biological control against economically significant pests (Rosen, 1988).

The present work deals with the seasonal abundance of eighteen species of ge-
nus Aphytis from eleven scale insects on 10 host plants in 7 locations in Egypt.

MATERIALS AND METHODS

Samples of various armored scale insects were collected to study the population
dynamics of Aphytis on ten host plants as follow: '

Citrus sp.: 10 trees, 20 years old and 2.5m in height located at each of Qalyubiya,
Minya, Giza and Alexandria.

Ficus nitida: 5 trees, many years old and 2m in height located at each of Minya and Qal-
yubiya.

Jasminum sp.: 10 trees, many years old and 1.5m in height located at Giza.
Laurus nobilis: 20 trees, many years old and 1m in height located at Alexandria.
Oleander sp.: 4 trees, many years old and 1.5m in height located at Qalyubiya.
Prunus armeniaca: 5 trees, 25 years old and 3m in height located at Qalyubiya.
Psidium guajava: 10 trees, 25 years old and 4m in height located at Alexandria.
Mangifera indica: 4 trees, 35 years old and 8 m in height located at Ismailia.

Olea europaea: 8 trees, 15 years old and 4.5m in height located at each of Northern
Coast and Fayoum.

Phoenix dactylifera: 3 trees, many years old and 6m in height located at Ismailia.

The selected plants for the present investigation did not receive any chemical
control for several years ago before this study. The samples from the first seven host
plant species were collected half monthly from Alexandria, Giza, Qalyubiya and Minya
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between January 1997 and December 1998. The samples from the remaining host
plant species were collected half monthly from Fayoum, Ismailia and the Northern Coast
between January 1999 and December 2000. For each host plant, the sample size was
30 leaves, with the exception of Jasminum sp. and Olea sp., from which 80 leaves were
collected in each sample. Each leaf was stored in a well-ventilated emergency glass
tube and monitored daily for the emergence of parasitoids.

Two methods were used to count the first and second nymphal instars, non
gravid females and the males (preadult) (scale stages) of armored scale insects and
their parasitoids on the plant leaves as follows;

1. Square-inch method: In this method, one square-inch was defined on the un-
derside of each leaf and the armored scale insects and their parasitoids located in this
area were counted and recorded. This technique was employed in the following plant
species: M. indica, Oleander sp., P. dactylifera, and P. guajava.

2. Whole leaf area method: In this method, the scale found on the whole area
of each leaf were counted and recorded. This method was employed in the case of Cit-
rus sp., F. nitida, Jasminum sp., L. nobilis, Olea sp. and P. armeniaca.

The parasitism rate was determined by dividing the number of emerging parasi-
toids by the number of hosts.

RESULTS AND DISCUSSIONS

The obtained result of survey and abundance of the eighteen Aphytis species are
presented in Table 1. Data is presented in accordance with the species activity rank.
Rate of maximum parasitism as well as the mean rate over the year was considered.

Highest rate of parasitism was observed for A. holoxanthus on Chrysomphalus
aonidum infesting Citrus sp. at Giza. Rate of parasitism reached 70.9 and 67.4% with
means of 40 and 30.6% over 1997 and 1998, resbeciiwiy. Dates of maximum activity
were Nov. 1, 1997 and Nov. 15, 1998. The seasonal activity of this parasitoid on C.
aonidum is presented in Fig. 1.

The second highest rate of parasitism rate was observed for A. melinus on A. au-
rantii infesting Citrus sp. at Minya. Rate of parasitism reached 66.4 and 51.5% with
means of 33.3 and 26.5% over 1997 and 1998, respectively. Dates of maximum activ-
ity were Oct. 1, 1997 and Nov. 1, 1998. The seasonal activity of this parasitoid on Ao-
nidiella aurantii is presented in Fig. 2.
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The third highest rate of parasitism was observed for A. mytilaspidis on Parlator-
ia oleae infesting P. armeniaca at Qalyubiya. Rate of parasitism reached 66.0 and
48.7% with means of 30.0 and 18.9% over 1997 and 1998, respectively. Dates of
maximum activity were Nov. 1, 1997 and Nov. 1, 1998. The seasonal activity of this
parasitoid on P, oleae is presented in Fig. 3. '

The fourth highest rate of parasitism was observed for A. lepidosaphes on Lepid-
osaphes beckii infesting M. indica at Ismailia. Rate of parasitism reached 59.2 and
49.9% with means of 25.9 and 22.1% over 1999 and 2000, respectively. Dates of
maximum activity were Dec, 1, 1999 and Nov. 15, 2000. The seasonal activity of this
parasitoid on L. beckii is presented in Fig. 4.

The fifth highest rate of parasitism was observed for A. paramaculicornis on P.
oleae infesting Olea europaea at Northern Coast. Rate of parasitism reached 57.0 and
40.1% with means of 29.6 and 19.2% over 1999 and 2000, respectively. Dates of
maximum activity were Mar 15, 1999 and April 15, 2000. The seasonal activity of this
parasitoid on P. oleae is presented in Fig.5.

The sixth highest rate of parasitism was observed for A. chrysomphali on Chry-
somphalus dictyospermi infesting F. nitida at Qalyubiya. Rate of parasitism reached
41.4 and 36.8% with means of 15.2 and 11.9% over 1997 and 1998, respectively.
Dates of maximum activity were Nov. 15, 1997 and Dec. 1, 1998. The seasonal activi-
ty of this parasitoid on C. dictyospermiis presented in Fig. 6.

The seventh highest rate of parasitism was observed for A. lingananensis on Par-
latoria ziziphi infesting Citrus Sp. at Giza. Rate of parasitism reached 43.2 and 30.7%
with means of 24.9 and 15.9% over 1997 and 1998, respectively. Dates of maximum
activity were July 15, 1997 and Aug. 1, 1998. The seasonal activity of this parasitoid
on A. lingananensis is presented in Fig. 7.

The eighth highest rate of parasitism was observed for A. diaspidis on P, oleae
infesting Oleae europea at Northern Coast. Rate of parasitism reached 26.1 and 29.3%
with means of 7.9 and 10.2% over 1999 and 2000, respectively. Dates of maximum
activity were May 15, 1999 and May 1, 2000. The seasonal activity of this parasitoid
on P. oleae is presented in Fig. 8.

The ninth highest rate of parasitism was observed for A. libianicus on Lucaspis
riccae infesting Olea éuropaea at Fayoum. Rate of parasitism reached 28.6 and 20.3%
with means of 6.8 and 9.0% over 1999 and 2000, respectively. Dates of maximum ac-
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tivity were Nov. 1, 1999 and Oct. 15, 2000. The seasonal activity of this parasitoid on
L. riccae is presented in Fig. 9.

The tenth highest rate of parasitism was observed for A. phoenicis on Parlator-
ia blanchardi infesting P. dactylifera at Ismailia. Rate of parasitism reached 20.4 and
18.5% with means of 12.7 and 7.2% over 1999 and 2000, respectively. Dates of max-
imum activity were Aug. 1, 1999 and Aug. 15, 2000. The seasonal activity of this par-
asitoid on P. blanchardiis presented in Fig. 10.

The rest of Aphytis sp., the parasitism rates reached between 0.8 and 14.6%
with means between 0.1 and 7.4%, Table, 1.

Considering the date of maximum activity out of the 36 observed ones, 12, 9
and 4 dates occurred in Nov., Dec. and Oct., respectively. This time group was followed
by 4 and 3 dates occurred in May and August, respectively. This observation indicated
that most parasitism activity occurs mainly during autumn season to early winter. This
time of the year in characterized by moderate temperature (with gradual decrease) as
well as abundance of maturing females, which will go through the winter season to pro-
duce the spring generation as the temperature warmth up.

Considering this phenomena diaspidid host plants showed by inspected during
Oct. — Nov. for level of infestation as well as rate of parazitism. This would give a clue
for the following season level of infestation and can help in predicting the next season
activity. Avoiding any chemical control measurements during this period of time is high-
ly recommended.
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Fig.1. Rate of parasitism of Aphytis holoxanthus resulted from Chrysomphalus aonid-
um on Citrus sp. in Giza.
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Fig.2. Rate of parasitism of Aphytis melinus resulted from A. aurantii on Citrus sp. in
Minya.
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Fig.3. Rate of parasitism of Aphytis mytilaspidis resulted from P. oleae on P.armeniaca
in Qalyubiya.
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. Rate of parasitism of Aphytis lepidosaphes resulted from L. beckii on M. indica
in Ismailia.
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Fig.5. Rate of parasitism of Aphytis paramaculicornis resulted from P. oleae on Oleae
sp. in Northemn Coast.

45 5

ae ~»- Aphytis chrysomphali
LU o i < i D o

36

20

Rate of parasitism

L S — - ‘
@q’\ ¢W ,\\':' ,Qh ¢“} \5‘5 \{\ ,Sb \ﬂ N)\;‘ \\Q ‘\(\“’\;@q% ,s\“f 5\'5 Q‘ \\‘} \\h ,\(\ ,\\% .\{3 Q\»& .é@ \\{‘P
N ¥
Fig.6. Rate of parasitism of Aphytis chrysomphali resulted from C. dictyospermi on

F.nitida sp. in Qalyubia.
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Fig.7. Rate of parasitism of Aphytis lingananensis resulted from P.ziziphi on Citrus sp.
in Giza.
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Fig.8. Rate of parasitism of Aphytis diaspidis resulted from P. oleae on Oleae sp. in
Northern Coast.
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Fig.9. Rate of parasitism of Aphytis libianicus resulted from L. riccae on Oleae Sp. in
Fayoum.
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Fig.8. Rate of parasitism of Aphytis phoenicis resulted from P, blanchardion P, dac-
tylifera in Ismailia.
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