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Survey of Natural Enemies of Fig Wax Scale Ceroplastes rusci L. (Homoptera:
Coccidae) and Seasonal Abundance of the Parasitoid Scutellista caerulea
Fonscolombe (Hymenoptera: Pteromalidae) in Jordan
Raida A. Awamleh *, Tawfiq M. Al-Antary** and Hamzeh M. Bilal ***
ABSTRACT
The parasitic and predatory complex of fig wax scale (FWS), Ceroplastes rusci L. (Homoptera: Coccidae), was surveyed
in Jordan during two years (2006-2007). 100 FWS infested samples from five plant species (fig, wild fig, oleander, poplar
and mistletoe) from 43 different locations were sampled. Five parasitoids belonging to four families of Hymenoptera were
reared from the FWS. Scutellista caerulea Fonscolombe (Hymenoptera: Pteromalidae) was the most abundant parasitoid.
It was collected form 91% of the surveyed locations. The predators belong to Coleoptera, Lepidoptera, Neuroptera,
Thysanoptera and Acari. The seasonal trend of Scutellista caerulea was also studied at two sites.
Keywords: Ceroplastes rusci, Scutellista caerulea, Natural enemies, Fig, Jordan.

INTRODUCTION

Antary and Sharaf, 1994). This insect attacks almost all parts of
the trees including leaves, twigs and fruits. Heavily infested

The area planted with common fig Ficus carica L. is

plants appear unhealthy and the scales encrust the twigs and

estimated to 540 ha representing 0.8% of the total area

petioles. It damages the trees by sucking plant sap and

cultivated with fruit trees (Department of Statistics, 2006).

covering vegetation with excreted honeydew. The honeydew

Furthermore, there are uncountable numbers of fig trees

assembles on the lower leaves, fruits and branches (Abu-

scattered in the home gardens or in the borders of olives, stone

Huiege, 1962; Al-Momany and Al-Antary, 2008). Sooty mold

fruits and grape orchards. The total annual production of fresh

fungus grows on it and dust accumulates on the sticky

fig is about 3400 MT.

substances. The leaves, twigs and fruits become black stained.

Fig wax scale (FWS), Ceroplastes rusci L., is one of the

The fungal layer interferes with the penetration of sunlight and

common scale insect species in Jordan. It has been reported as

reduces photosynthesis, transpiration and subsequently crop

a serious pest of fig (Khasawineh and Talhouk, 1964; Talhouk,

quality and quantity.
Numerous predators and parasitoids had been reported

1969; Mustafa-Al-Antary and Al-Momany, 1990; Mustafa-Al-

attacking FWS (Table 1). Bénassy and Biliotti (1963) considered
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the natural enemies of FWS as the most important factor
controlling the occurrence and severity of infection. In Jordan, a
few information is available on natural enemies of this insect.
Talhouk (1969) recorded the presence of three natural enemies
from Jordan. These are: Scutellista caerulea Fonscolombe,
Tetrastichus sp. and Coccidophaga scitula Ramb.
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Table 1. Predators and parasitoids associated with fig wax scale in the world.
Family
Encyrtidae

Species

References

Paraceraptocerus italicus (Masi)

Argyriou and Santorini (1980)

Microtyres falvus (How.)

Hammad (2006)

Bothriophryne sp.

Aphelinidae

Hammad (2006)

Coccophagous lyciminia (Walker)

Bénassay and Biliotti (1963)
Argyriou and Santorini (1980)
Özsemerci and Aksit (2003)

Eulophidae

Tetrastichus ceroplastae (Girault) [Aprostocetus

Talhouk (1969)

ceroplastae (Girault)]

Bénassy and Franco (1974)
Argyriou and Santorini (1980)
Özsemerci and Aksit (2003)
Morsi and Mousa (2004)
Hammad (2006)

T. gibbus

Bénassay and Biliotti (1963)

Tetrastichus ceroplastophilus (Domenichini)

Bénassay and Biliotti (1963)
Bénassy and Franco (1974)
Argyriou and Santorini (1980)
Özsemerci and Aksit (2003)

Marietta exitiosa (Compare) M. sp.

Morsi and Mousa (2004)

M. exitiosa (Compare)

Hammad (2006)

Metaphycus dispar (Mercet)

Özsemerci and Aksit (2003)

M. helvolus (Compare)

Morsi and Mousa (2004)

M. zebratus (Mercit)

Morsi and Mousa (2004)
Hammad (2006)

Pachyneuron concolor Forster [P. muscarum L.]
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Pteromalidae

Scutellista cyanea (Motsch) [=Scutellista caerulea

Abu-Huiege (1962)

Fonscolombe]

Khasawineh and Talhouk (1964)
Bénassay and Biliotti (1963)
Talhouk (1969)
Inserra (1971)
Argyriou and Santorini (1980)
Al-Rouechdi et al. (1996)
Morsi and Mousa (2004)

Hammad (2006)

Tomocera californica (How.)

Bénassay and Biliotti (1963)

Coccinellidae

Abu-Huiege (1962)

Chillocorus bipustulatus (L.)

Khasawineh and Talhouk (1964)
Inserra (1971)
Özsemerci and Aksit (2003)
Hammad (2006)

Hammad (2006)

Pharocymnus ovoidues (Sicard)
Cydonia vicina isis (Cr.)

Inserra (1971)

Exochomus quadripustulatus (L.)

Rouechdi et al. (1996)

Özsemerci and Aksit (2003)

Scymnus subvillosus (Goeze)
Scymnus rubromaculatus(Goeze)
Synharmonia conglobata [Oenopia conglobata L.]

Noctuidae

Eublemma scitula Ramb.

Argyriou

[Coccidiphaga scitula Ramb.]

and Santorini (1962)
Khasawineh and Talhouk (1964)
Inserra (1971)
Özsemerci and Aksit (2003)
Hammad (2006)

Vu et al. (2006)

Eublemma amabilis (Moore)
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Al-Rouechdi et al. (1996)

Anthocoridae

Neuroptera

Amin (2000)

Chrysoperla carnea (Stephens)
Anisochrya prasina

Al-Rouechdi et al. (1996)

A. flavi frons
Phloeothripdae

Amin (2000)

Phytoseiidae

Amin (2000)

Pleosporaceae

Alternaria infectoria (Simmons)

Shabana and Ragab (1997)

(pathogenic agent)

Previous studies of the parasitoid complex associated

caerulea among the most active parasitoids. The highest

with FWS around the world have identified four

monthly percentage of parasitism on FWS was reported

dominant parasitoid species. These include Scutellista

to be 35-40% in Syria (Al-Hariri, 1980) in September

caerulea

and November, whereas a higher level of parasitism

(Fonscolombe)

(=

S.cyanea

Motsch.),

(65%) was reported in Italy (Inserra, 1971).

Metaphycus spp., Coccophagous lyciminia (Walker) and

Metaphycus spp., an important FWS parasitoid, was

Tetrastichus spp.
S. caerulea is a widely distributed egg-feeder of

reported by several workers (Özsemerci and Aksit, 2003;

many coccid insects (Prokopenko and Mokrousova

Morsi and Mousa, 2004; Hammad, 2006), but its

1981; Shaaban et al., 2003). It was reported as an

efficacy on FWS is unknown.

imported parasitoid of the olive black scale Saissetia

The aim of this work is to report the natural enemies

oleae (Orphanides, 1988). Many previous reports

of fig wax scale (FWS) C. rusci and the seasonal

considered S. caerulea as an unusual natural enemy

abundance of one of its parasitoids in Jordan.

because it develops either as a parasitoid or a predator
MATERIALS AND METHODS

(Ehler, 1989). When host eggs are unavailable, the larva
is able to develop as an external parasitoid. Much work

Parasitoids and Predators Associations

had been carried out on S. caerulea in olive groves

100 trees from 43 different locations were sampled in

(Orphanides, 1988; Shaaban et al. 2003; Kumral and

Jordan. Ten leaves infested with C. rusci were collected

Kovanci, 2004), whereas little attention had been paid to

randomly from different fig orchards during spring,

this parasitoid on FWS (Ragab, 1995). Earlier work

summer and autumn months of 2006 and 2007. Each

provided significant information on the biology,

location was sampled once and the samples were taken for

seasonal abundance and description of this species

laboratory inspection. Abandoned orchards were preferably

(Bodenhiemer, 1951; Saad et al., 1977; Ehler, 1978;

checked. The leaves were kept in a well-ventilated glass jar

Prokopenko and Mokrousova, 1981 and 1983; Ibrahim,

and monitored weekly for adult parasitoids emergence.

1984). Khasawineh and Talhouk (1964) considered S.

FWS infested plant parts were examined visually for
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predators in the field. Adult predators were collected by an

Wadi-Shuieb fig site were chosen for sampling. Ten fig

aspirator when they were observed feeding on scale insects.

leaves were collected randomly from each tree once each

Larvae of predators which were found during working in

month, from January to December during the two years,

the laboratory were kept in a Petri dish until emergence (in

2006 and 2007. In the laboratory, different numbers of

case they pupated early).

scales were randomly chosen and examined under the
microscope for the presence of larvae or pupae of S.

The emerging parasitoids were transferred into glass
vials containing 70% ethanol and identified to the generic

caerulea. The monthly percentage

level by using the key of Rosen (1967) and Universal

caerulea in the two sites was calculated by dividing the

Chalcidoidea Database with the assistance of Dr. Abid Al-

total number of parasitized scale by larvae and pupae over

Naby Basher from Damascus University.

the total number of inspected scales, multiplied by 100.

In case of

of parasitism by S.

uncertainty, specimens were left and described in the results

Sex ratio was defined in June, July and August in Al-

survey table as unidentified. The predators were identified

Salt fig orchard. The collected pupae were counted and

by the researchers using the collection of Jordan University

kept in a well ventilated glass jar and monitored weekly

Museum. The percentages of surveyed locations where

for adult parasitoids emerging. The emerged individuals

each species was collected were then calculated.

were counted under the microscope to determine the

Also,

some

scales

were

examined

under

female: male ratio.

the

stereomicroscope for accurate inspection. Predatory mites
RESULTS

and thrips were collected from the caged samples and kept
in 60% ethanol. Yellow sticky traps (20X30cm) were also

Parasitoids and Predators Associations

used in May and June in 2006 and 2007 to monitor the first

The parasitic and predatory insects associated with

flight activity of FWS parasitoids in Al-Salt and Wadi-

five FWS infested plant species (fig, wild fig, oleander,

Shuieb fig sites. Cards of the traps were collected and

poplar and mistletoe) in the surveyed areas in Jordan are

transferred to laboratory for microscopic examination.

listed in Table (2). Five parasitoids belonging to four

These cards were replaced every three weeks.

families of Hymenoptera were reared from FWS. The

Seasonal Abundance of Scutellista caerulea

predators

belong

to

Coleoptera,

Ten fig trees from Al-Salt fig site and five trees from

Neuroptera, Thysanoptera and Acari.

Lepidoptera,

Table 2. Parasitoids and predators associated with fig wax scale infesting five plant species in Jordan during 2006-2007.
Family

Species

Pteromalidae

Scutellista caerulea Fonscolombe

Encyrtidae

Anicetus sp.
Metaphycus sp.

Eulophidae

Tetrastichus sp.
Coccophagous sp.
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Noctuidae

Eublemma scitula (Ramb.)

Coccinellidae

Coccinella septempuntata L.
Chillocorus bipustulatus
Scymnus sp.
Oenopia sp.
Nephus bepistulatus

Chrysopidae

Chrysoperla carnea Stephens
Chrysopa pirla

Thripidae

Unidentified

Predaceous mite

Unidentified

Pyemotidae

Pyemotes sp. (hyperparasitoid)

Pleosporaceae

Alternaria sp.(pathogenic agent)

S. caerulea was the most abundant parasitoid. It was

parasitoid. It was collected from 30 % of the surveyed

collected form 91% of the surveyed locations (Figure1)

locations (Figure 1). The parasitoid develops inside the

from infested five plant species (fig, wild fig, oleander,

late second and early third stage nymphs and kills them.

poplar and mistletoe). Results of FWS dissection in the

It overwinters as pupae within the body of the scale.

laboratory indicated that S. caerulea parasitized all the

The parasitized scales appeared yellow and flat, and the

stages except the first stage, possibly because the

wax layer was thin. Also, the ventral side of the scale

individuals of this stage were very small to be

was very thin and transparent. The parasitoid larvae

parasitized. S. caerulea overwintered as young larvae

pupated inside the scale body emerged by cutting a

under the overwintering scales or pupae in the old scales.

circular hole in the dead scale. Many larvae developed

Mostly, the individuals who overwintered as adults or

inside the same scale. They were found in small numbers

pupae perished inside the scales in the winter. Male:

with the exception of Moqablin site in Amman

female ratio was found to be approximately 1:1 in the

Governorate where their activity was more noticeable.

studied months. Scale sizes were greatly influenced by

They were more abundant in November samples.

the parasitoid sizes. Large parasitoid females emerged

Anicetus sp. was collected from 23% of the surveyed

from large scales. The sizes of S. caerulea pupae were

locations (Figure 1). Adults were reared from third stage

greatly variable. Also, large pest females were more

nymphs and adults. High activity of this species was

preferable to be attacked with S. caerulea.

observed during September and October.
Tetrastichus sp. was recovered from FWS collected

Metaphycus sp. was the second most common
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from ten sites in October and November in 2006-2007.

the beginning of spring. The hyperparasitoid Pyemotes

Parasitization by this species was low at all locations.

sp. was found attacking larvae, pupae and adults of S.

Coccophagous sp. was recorded at low population from

caerulea inside the insect scale. The percentage of

26% of the locations (Figure 1). It was reared from third

parasitism reached 80% in some orchards in Wadi-

nymphal stage and young adult females.

Shuieb. This pyemotoid mite was reported for the first
time on S. caerulea in Jordan.

E. scitula was collected from three locations, but was

Other

most abundant at Mrajmeh site in Madaba. The larvae

insects,

including

various

members

of

cover the body with a light silken web to which

Hymenoptera, were noticed in different orchards, which

numerous host remains were attached. This serves as a

might have been collecting honeydew from the FWS. Also,

shield to protect them from ants. E. scitula overwintered

scale crawlers were seen trapped in webs of spiders.
One entomopathogenic fungus Alternaria sp. was

as pupae under the shield-like case on the lower twigs.
In the laboratory, adults emerged from collected pupae

identified

by

using

the

description

of

http://

in July and laid eggs on the tissue which cover the jar.

ag.arizona.edu/plp/alternaria/online website. The spores

The eggs were orange, round and flattened on the top.

were isolated from healthy young scales at one site (Al-

Five coleopterans, namely; Chilocorus bipustulatus

Salt). However, Alternaria species are known as major

L., two Scymnus spp. and Oenopia sp. and Coccinella

plant pathogens. A. alternata has been recorded causing

septempuntata were observed to feed heavily on FWS in

leaf spot and other diseases to over 380 host plant species

different locations and in the laboratory. The lady bird

http://en.wikipedia. org/eiki/ Alternaria_ alternata. It is an

beetle adults (C. septempuntata) were commonly

opportunistic pathogen on numerous hosts causing leaf

encountered in September in 2006-2007.

spots, rots and blights to many plant parts (Serdani et al.,

Two chrysopids were also collected. Larvae of the

1998). It also causes upper respiratory tract infections in

green lace wings Chrysoperla carnea Seph. were heavily

AIDs patients and asthma in people with sensitivity

observed on FWS in abandoned orchards. The other

http://en.wikipedia. org/ eiki/ Alternaria_alternata. A.

chrysopid species Chrysopa pirla was recorded in Al-

alternata was also isolated from dying or dead aphids. The

Salt at one location. Feeding on FWS was observed also

fungus infested the first and second instars. The immature

in the laboratory. Unidentified species of Thripidae was

conidia were noticed in the body sap of scales during

collected from one location.

dissecting. The mature conidia were clearly apparent on a

Different species of mite were found inside or under

slide preparation when the scale was lifted on the bench for

the scales. Phytoseiid mite was noticeably abundant at

one week to dry up.
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Unidentified
Predatory mites
Coccinella septempuntata
Oenopia sp.
Scymnus sp.
Chilocorus bipustulatus
Pyemoptes sp.
Chrysopa pirla
Chrysoperla carnea
Predatory thrips
Eublemma scitula
Coccophagous sp.
Tetrastichus sp.
Metaphycus sp.
Anicetus sp.
S. caerulea
0

10

20

30

40

50

60

70

80

90

100

Figure 1. The percentage of surveyed locations where each species was collected.
Seasonal Abundance of S. caerulea

parasitism were exhibited in Wadi-Shuieb compared to

Adults of S. caerulea were observed and captured on

Al-Salt (Figure 2). In Al-Salt, a gradual accumulation of

sticky cards early in late May in Wadi-Shuieb and

parasitoids was noticed after June reaching a peak of

delayed to mid-June in Al-Salt in both years (2006 and

53% and 63% in 2006 and 2007, respectively. In Wadi-

2007) (Figure 2). Data from both sites showed that

Shuieb, peaks of abundance were achieved in October

Scutellista larvae and pupae were present throughout

(75%) in 2006 and in September (70%) in 2007. The

both years. Based on the number of larvae and pupae in

percentages of parasitism in both sites decreased sharply

the inspected samples at both sites, higher rates of

in November and December in both years.

80

Percentage of parasitism

70
60
50

Salt-2006
Wadi-Shuieb 2006

40

Salt 2007

30

Wadi-Shuieb 2007

20
10
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Fab.

Jan.

0
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Figure 2. Seasonal abundance of S. caerulea (larvae+pupae) in Al-Salt and Wadi-Shuieb in 2006 and 2007.
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DISCUSSION

increasing temperature within limits increased the total

A complex of entomophagous insects parasitizing

number of eggs deposited by S. caerulea. On the other

FWS was found in the surveyed areas in Jordan. Except

hand, S. caerulea might enter a diapause when the

for S. caerulea, Tetrastichus and Coccidiphaga scitula

environmental conditions were unfavorable or when its

(Talhouk, 1969), all others on the list are recorded for

host entered a diapause (Bodenhiemer, 1951). In

the first time on FWS in Jordan.

December, the decrease in temperature and leaves

S. caerulea was known as a common predator on

shedding affected both the host and the predator. The

coccids in various regions (El-Minshawy et al., 1978;

result of sex ratio coincided with the result reported by

Kumral and Kovanci, 2004). Most of literature

Saad et al. (1977) who reported 1:1 male to female ratio

considered S. caerulea an ineffective predator, since it

most the time.

consumes only up to 75% of the host eggs and a

Metaphycus sp., an important parasitoid on the black

considerable percentage of host offspring of the attacked

scale S. oleae (Tena et al., 2008), showed good

scales remains able to complete development unharmed

percentage of occurrence (30%) which indicted that this

(Rosen, 1967; McCoy and Selhime, 1971; Argyriou and

is an important parasitoid of the highlighted scale.

Santorini, 1980). Many crawlers couldn't get out because

In this study, Anicetus was reported for the first time

of the presence of S. caerulea pupae. More than 500

in Jordan. It was reported in Egypt as a parasitoid of

hatched dead crawlers were counted inside the

Ceroplastes africanus (Hamed and Hassanein, 1990). C.

parasitized scales.

rusci is a new host record of this species.

Results of seasonal abundance of S. caerulea showed

Natural enemies are considered to be an important

that there were clear variations during the two years at

factor in maintaining FWS population at low level

the two sites. Availability of the parasitizable stages of

(Argyriou and Santorini, 1980), but apparently not adequate

FWS and effect of extreme temperature might explain

in reducing the host numbers effectively during the season

this fluctuation. Higher percentage of parasitism by

in the surveyed areas. In spite of the fact that the percentage

larvae and pupae occurred in September and October in

of parasitism by S. caerulea was much higher than those

2006 and 2007 in Wadi-Shuieb with a delay until

reported in earlier literature (Inserra, 1971; Al-Hariri, 1980;

November in Al-Salt in both years. This coincided with

Ragab, 1995), its action didn't seem to have a significant

the availability of third and mature host stages. The

effect upon the population of FWS. This might be due to a

results on seasonal abundance of S. caerulea are

number of factors. Laboratory dissection of different stages

consistent with the findings of other studies (Ragab,

of FWS revealed S. caerulea strongly being attacked by the

1995). FWS start hatching and developing in Wadi-

pyemotid mite Pyemotes sp. This finding is of paramount

Shuieb 2-4 weeks earlier than in Al-Salt. In spite of the

importance to the biological control of FWS or even the

fact of S. caerulea being attacked by the pyemotid mite

black scale S. oleae, and the reason might be the fact of

in both sites, percentage of parasitism was found to be

S. caerulea having a limited influence on FWS in all

higher in Wadi-Shuieb compared to Al-Salt. This might

infested areas. However, the parasitoid that was parasitized

be attributed to higher temperatures in the former site.

by the Pyemotes sp. Produced offspring.

The strong influence of temperature on phenology of S.

Furthermore, applying insecticides for controlling

caerulea was shown by Ibrahim (1984), who found that

FWS was commonly used in June after crawler
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emergence. Most of the sprayed insecticides stayed

sp. and the noctoid moth E. scitula found abundant at

active for 2-3 weeks after spraying coinciding with the

two locations to other parts of Jordan are therefore more

emergence of S. caerulea adults. Fortunately, S.

likely to improve the biological control.

caerulea adults avoided the pesticide partially by

The entomophagous fungus Alternaria infectoria was

gradual emerging. Data on natural enemies suggest the

reported as a good bio agent of FWS by Shabana and

assistance of a pest management specialist in developing

Ragab (1997). In the present study, the low incidence of

IBM programs. For example, transfer and establishment

Alternaria sp. at the time of survey might be due to dry

of natural enemies such as the parasitic wasp Anicetus

weather conditions.

REFERENCES
Abu- Huiege, B. 1962. Distribution and life cycle of fig wax

interessnt pour l'etude de la dynamique des populations.

scale Ceroplastes rusci. The Eleventh Report of

Entomophaga, 8, 213-217.

Agricultural Research Station, Dier-Alla, Research and

Bénassay, C. and Franco, E. 1974 . Sur l'écologie de

Extension Department, Ministry of Agriculture, 40-46.

Ceroplastes rusci L. ( Homoptera, Lecanoidae) dans les

Al-Hariri, G. 1980. Economic entomology for the fourth

Alpes-maritimes. Ann. Zoo. Ecol. Animale, 6: 11- 39.

year.

Aleppo

University-

Agricultural

Faculty,

Bodenheimer, F. S. 1951. Citrus entomology in the middle

Department of Books and University Publications.

east with special reference to Egypt, Iran, Iraq, Palestine,

Aleppo, 465pp.

Syria and Turkey. The Hague: W. Junk, 663 pp.

Al-Momany, A. and Al-Antary, T. 2008. Pests of garden
nd

and home. 2

Department of Statistics. 2005. Agricultural Statistics,

edition, Jordan University Publications,

Department of Statistics (DOS), Amman, Jordan.

Amman. 518pp (in Arabic).

Ehler, L.E. 1978. Competition between two natural enemies

Al-Rouechdi, K., Othman, A. and Adi, W. 1996. The bio-

of Mediterranean black scale on olive. Environ.

importance of fig wax scale parasitoids in Syria. Arab

Entomol., 7: 521- 523.

Agriculture Engineer, 43: 28-31.

Ehler, L.E. 1989. Observations on Scutellista cyanea

Amin, A. H. 2000. Studies on the biology, host plants and

Motsch. (Hymenoptera: Pteromalidae). Pan-Pacific

natural enemies of fig wax scale, Ceroplastes rusci L. at

Entomologist, 65(2): 151-155.

Al-Beida region, Libya. Seventh Arab Congress of Plant

El-Minshawy, A.M., Saad, A.H. and Hammad, S.M. 1978.

Protection, 2000. Amman- Jordan. 427pp (Abstract).

Efficacy of the natural enemy Scutellista cyanea

Anonymous. 2007. Natural History Museum, Universal

Mostch. (Hym., Pteromalidae) on Sassetia coffeae

Chalcidoidea Database. www.nhm.ac.uk.com

Wlk., S. oleae (Bern.) and Ceroplastes floridensis

Argyriou, L. C. and Santorini, A. P. 1980. On the

Comst. (Hom., Coccidae). Z. Ang. Ent., 85: 31-37.

phenology of Ceroplastes rusci L. ( Hom. : Coccidae)

Hamed, A.R. and Hassanein, F. 1990. Survey of natural

on fig trees in Greece. Mededlingen van de

enemies of important scale insects, mealy bugs and white

Rijksfaculteit Landbouwwetenschappen te Gent, 45:

flies in Egypt. Zagazig J. Agric. Res., 17(1): 131-134.

593-601.

Hammad, K. 2006. Seasonal abundance of Ceroplastes

Bénassay, C. and Biliotti, E. 1963. Ceroplastes rusci L.
(Homoptera:

Coccoidea,

Lecaninae).

rusci Linnaeus and its natural enemies of fig trees at El-

Exemple

Khattara

-443-

District,

Sharkia

Governorate.

Zagazig

Jordan Journal of Agricultural Sciences, Volume 5, No.4, 2009

University Journal, 32(5): 973-998 (Abstract).

Aydin province. Turkiye Entomoloji Dergisi, 27(1): 13-25.

Ibrahim, A. G. 1984. Factors affecting ovipositional

Prokopenko, A. and Mokrousova, L. 1981. Scutellista Mot.

behavior of Scutellista cyanea, an egg parasitoid of

as a biological controller of the Japanese wax scale.

Hemispherical scale. Pertanika, Malaysia, 7(3):49-52.

Zashchita Rastenii, Moskva, 12 :43.

Inserra, S. 1971. Ceroplastes rusci L. in the citrus groves of

Prokopenko, A. and Mokrousova, L. 1983. Scutellista

the province of Catania. Bollettino del Laboratorio di

against the Japanese wax scale. Zashchita Rastenii,

Entomologia

Moskva, 12:40 (Abstract).

graria "Flippo Silvestri" Portici, 28:

77-97 (Abstract).

Ragab, M.E. 1995. Efficiency of Scutellista cyanea Motsch

Khasawineh, A.M. and Talhouk, A.S. 1964. The fig wax scale,

(Hym., Pteromalidae) and Tetrastichus ceroplastae

Ceroplastes rusci (Linn). Z. Ang. Ent., 53: 113-151.

(Gir.)(Hym., Eulophidae) in population suppression of

Kumral, N. A. and Kovanci, B. 2004. Population dynamics

Ceroplastes rusci L. (Hom., Eulophidae). Journal of

of Saissetia oleae (Oliv.) and activity of its natural

Applied Entomology, 119(9):627-630.

enemies in olive groves in Bursa (Turkey). Proceedings

Rosen, D. 1967. Keys for the identification of the

of the International Symposium on Scale Insect Studies,

hymenopterous parasites of scale insects, aphids and

th

rd

19 -23 2004, 237-245.

aleyrodids on citrus. Scripta Hierosalym., 18: 43-79.

McCoy, C. and Selhime, 1971. Influence of some natural

Saad, A.H., El-Minshawy, A. M. and Hammad, S.H. 1977.

enemies on black scale, Saissetia spp., in Florida.

Studies on the bionomy of Scutellista cyanea Motsch.

Journal of Economic Entomology, 64(1): 213-217.

( Hym. Pteromalidae). Z. ang.Ent. 83, 155-161.

Morsi, G. and Mousa, F. 2004. Seasonal abundance of the

Serdani, M., Crous,P.W., Holz, G. and Petrini, O. 1998.

fig wax scale insect, ceroplastes rusci Linneus

Endophytic fungi associated with core rot of apples in

(Homoptera : Coccidae) and its parasitoids in Middle

South Africa, with specific reference to Alternaria sp.

Egypt. Egyptian Journal of Biological Pest Control,

Sydowia, 50(2): 257-271.

14(1): 59-64.

Shaaban, A.R., Hafez, A. and Badary, H. 2003. Survey and

Mustafa-Al-Antary, T. and Al-Momany, A. 1990. Pests of

dynamics of natural enemies of the Mediterranean black

garden and home. Al-Dar Al-Arabiah for Publications,

scale, Saissetia oleae (Homoptera: Coccidae) in Egypt.

Cairo, 350 pp.

Egyptian Journal of Agriculture Research, 81(1): 113-

Mustafa-Al-Antary, T. and Sharaf, N. 1994. Insects of fruit

123 (Abstract).
Shabana, Y.M. and

trees, woody trees and ornamentals. Dar Hunain for

Ragab, M.E. 1997. Alternaria

infectoria, a promising biological control agent for the

Publication, Amman, 460 pp.

fig

Orphanides, G. M. 1988. Current status of biological

wax

scale,

control of the black scale, Saissetia oleae (Olivier), in

Coccidae),

Cyprus. Technical Bulletin, Agricultural Research

Technology, 7(4): 553-564.

Institute,

Ministry

of

Agriculture

and

in

Ceroplastes
Egypt.

rusci

Biocontrol

(Homoptera:
Science

and

Talhouk, A. S. 1969. Insect and mite injurious to crops in

Natural

the

Resources, Nicosia, Cyprus, 100: 8pp.

middle

eastern

countries.

Monog.

Angew.

Entomol., 21: 1- 239.

Özsemerci, F. and Aksit, T. 2003. Investigations on some
biological characteristics and fluctuation of Ceroplastes

Tena, A., Soto, A. and Garcia-Mari, F. 2008. Parasitoid

rusci L. ( Homoptera : Coccidae) harmful to fig trees in

complex of black scale Saissetia oleae on citrus and

-444-

Raida A. Awamleh, Tawfiq M. Al-Antary and Hamzeh M. Bilal
(Homoptera: Coccidae) in south-east Vietnam: Pest

…Survey of Natural

olives: parasitoid species composition and seasonal

status, life history and biological trials with Eublemma
Noctuidae).

(Lepidoptera:

Moore

Trend. BioControl, 53:473-487.

amabilis

Vu, N.T., Eastwood, R., Nguyen, C.T. and Pham, L.V.

Entomological Research, 36: 196-201.

)2006. The fig wax scale Ceroplastes rusci (Linnaeus

ﺍﻟﻁﻔﻴﻠﻴﺎﺕ ﻭﺍﻟﻤﻔﺘﺭﺴﺎﺕ ﺍﻟﺘﻲ ﺘﻬﺎﺠﻡ ﺤﺸﺭﺓ ﺍﻟﺘﻴﻥ ﺍﻟﺸﻤﻌﻴﺔ ،Ceroplastes rusci L.
ﻭﺍﻻﻨﺘﺸﺎﺭ ﺍﻟﻤﻭﺴﻤﻲ ﻟﻠﻤﺘﻁﻔﹼل  S.caeruleaﻓﻲ ﺍﻷﺭﺩﻥ
ﺭﺍﺌﺩﺓ ﻋﻭﺍﻤﻠﺔ* ،ﺘﻭﻓﻴﻕ ﺍﻟﻌﻨﺘﺭﻱ** ،ﻭﺤﻤﺯﺓ ﺒﻼل

***

ﻤﻠﺨـﺹ
ﺘﻡ ﺤﺼﺭ ﺍﻟﻁﻔﻴﻠﻴﺎﺕ ﻭﺍﻟﻤﻔﺘﺭﺴﺎﺕ ﺍﻟﺘﻲ ﺘﻬﺎﺠﻡ ﺤﺸﺭﺓ ﺍﻟﺘﻴﻥ ﺍﻟﺸﻤﻌﻴﺔ  Ceroplastes rusci L.ﻓﻲ ﺍﻷﺭﺩﻥ ﺨﻼل ﺍﻟﻌﺎﻤﻴﻥ
 . 2007-2006ﺘﻡ ﺠﻤﻊ  100ﻋﻴﻨﺔ ﻤﻥ ﺨﻤﺴﺔ ﺃﻨﻭﺍﻉ ﻨﺒﺎﺘﻴﺔ ﻤﺼﺎﺒﺔ ﺒﻘﺸﺭﻴﺔ ﺍﻟﺘﻴﻥ ﺍﻟﺸﻤﻌﻴﺔ )ﺍﻟﺘﻴﻥ ﻭﺍﻟﺘﻴﻥ ﺍﻟﺒﺭﻱ ﻭﺍﻟﺩﻓﻠﺔ
ﻭﺍﻟﺤﻭﺭ ﻭﺍﻟﺩﺒﻕ( ﻤﻥ  43ﻤﻭﻗﻌﹰﺎ .ﻭﺠﺩﺕ ﺨﻤﺴﺔ ﻤﺘﻁﻔﻼﺕ ﺘﺎﺒﻌﺔ ﻷﺭﺒﻊ ﻓﺼﺎﺌل ﻤﻥ ﺭﺘﺒﺔ ﻏﺸﺎﺌﻴﺔ ﺍﻷﺠﻨﺤﺔ
 .Hymenopteraﺍﻟﻤﺘﻁﻔل  Scutellista caeruleaﻜﺎﻥ ﺍﻷﻜﺜﺭ ﺸﻴﻭﻋﹰﺎ ﻭﻗﺩ ﺠﻤﻊ ﻤﻥ  % 91ﻤﻥ ﺍﻟﻤﻭﺍﻗﻊ ﺍﻟﻤﻤﺴﻭﺤﺔ .
ﻭﺘﺘﺒﻊ ﺍﻟﻤﻔﺘﺭﺴﺎﺕ ﺭﺘﺒﺔ ﻏﻤﺩﻴﺔ ﺍﻷﺠﻨﺤﺔ ) (Coleopteraﻭﺭﺘﺒﺔ ﺤﺭﺸﻔﻴﺔ ﺍﻷﺠﻨﺤﺔ ) (Lepidopteraﻭﺭﺘﺒﺔ ﺸﺒﻜﻴﺔ ﺍﻷﺠﻨﺤﺔ
) (Neuropteraﻭﺭﺘﺒﺔ ﻫﺩﺒﻴﺔ ﺍﻷﺠﻨﺤﺔ ) (Thysanopteraﻭﺍﻻﻜﺎﺭﻭﺴﺎﺕ ) .(Acariﻜﻤﺎ ﺘﻤﺕ ﺩﺭﺍﺴﺔ ﺍﻻﻨﺘﺸﺎﺭ ﺍﻟﻤﻭﺴﻤﻲ
ﻟﻠﻤﺘﻁﻔل  S.caeruleaﻭﻨﺴﺒﺔ ﺍﻟﺘﻁﻔل ﻓﻲ ﻤﻭﻗﻌﻴﻥ.
ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺩﺍﻟﺔ ، Scutellista caerulea ، Ceroplastes rusci :ﺍﻷﻋﺩﺍﺀ ﺍﻟﻁﺒﻴﻌﻴﺔ ،ﺍﻟﺘﻴﻥ ،ﺍﻷﺭﺩﻥ.

____________________________________________

* ﻁﺎﻟﺒﺔ ﺩﻜﺘﻭﺭﺍﻩ.

** ﺃﺴﺘﺎﺫ ،ﻗﺴﻡ ﻭﻗﺎﻴﺔ ﺍﻟﻨﺒﺎﺕ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ،ﺍﻟﺠﺎﻤﻌﺔ ﺍﻷﺭﺩﻨﻴﺔ ،ﻋﻤﺎﻥ ،ﺍﻷﺭﺩﻥ.

*** ﺃﺴﺘﺎﺫ ،ﻗﺴﻡ ﻭﻗﺎﻴﺔ ﺍﻟﻨﺒﺎﺕ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ،ﺠﺎﻤﻌﺔ ﺩﻤﺸﻕ ،ﺩﻤﺸﻕ ،ﺴﻭﺭﻴﺔ.
ﺘﺎﺭﻴﺦ ﺍﺴﺘﻼﻡ ﺍﻟﺒﺤﺙ  2008/10/7ﻭﺘﺎﺭﻴﺦ ﻗﺒﻭﻟﻪ .2009/2/3
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