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I. INTRODUCTION

The origin of the olive tree is lost in time, coinciding and mingling with the
expansion of the Mediterranean civilizations which for centuries governed the destiny
of mankind and left their imprint on Western culture. According to the IOOC there are
789 million trees worldwide, 95 per cent of them in the Mediterranean region. (I00C
2001). Although greater than 125 arthropod species attack olive plants, the olive fly,
Bactrocera oleae Gmelin (Diptera: Tephritidae), is the major threat to olives
worldwide.(3) In table olives, the larval damage is largely cosmetic but can also
increase rot, and only minimal infestations are tolerated. Acceptable levels of damage
in olives destined for oil production are higher (about 10%).(3) Less important pests
attacking olives include Lepidoptera: olive moth, Prays oleae (Bernard), jasmine moth,
Palpita unionalis Hiibner, olive pyralid moth, Euzophera pinguis Haworth, and
leopard moth, Zeuzera pyrina L., Homoptera: black scale, Saissetia oleae (Olivier),
olive scale, Parlatoria oleae Colvée, and oleander scale, Aspidiotus nerii (Bouche), and
Coleoptera: olive bark beetle, Phioeotribus scarabacoides Bern, and twig cutter beetle,
Rhynchites cribripennis (Desbrocher des Loges), as well as the olive thrips, Liothrips
oleae Costa, and olive psylla, Euphyllura olivina Costa. The importance of these pests
varies with location, climate, and the intended use of the olives.

A total of 12 arthropod species was found on the leaves of olive trees on 2 sites
in Alexandria, 2 in Tora and 4 in Fayoum districts of Egypt (El-Hakim and Helmy,
1982). The species of insects and mites associated with olive trees in an irrigated olive
pIantafion in Egypt are listed. Eighteen of the species encountered were pests of the
tree, and the other 13 were parasitoids and/or predators of these (Moursi and
Mesbah ,1985). A list of the hymenopteran parasitoids of common pests of olive in
Egypt. The present work deat with the status of ocuurence of pests of olive as well as
their management control in Egypt (El-Khawas et al, 2000). This research article
includes a review of economic importance, survey, bionomics, IPM of the pests on
olive in Egypt ( Chemical control, biological , agricultural and mechanical control).
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II. COLEOPTERA

a. Economic Importance of Coleoptera on olive:

There are two different kinds of damage, the first affecting debilitated or
weakened olive trees and the second well-developped, vigourous trees. In the first
instance, damage is caused by larval feeding and by adults which attack the already
weakened stems and branches of debilitated olive trees, increasing damage and
causing further decline and sometimes death of trees. In the second, losses are due
to adults producing incisions on small, healthy branches when feeding, causing the
tips to dessicate, or to adults damaging axillary buds when trying to initiate small
galleries or holes in which to hibernate.

b. Survey of Coleoptera:

Hylesinus taranio Bernard , Leperisinus fraxini Panz. and Phloeotribus
scarabaeoides Bernard (Coleoptera: Scolytidae) recorded for first time in Egypt
(Hamza ,1975).

c. Bionomics of Coleoptera:

It was found that females initiated egg tunnel construction, copulation takes
place either on the bark in the initial phase of egg tunnel construction, or inside the
tunnel system. Observations of one male copulating with several females and of
solitary females in galleries with eggs suggested that the males sometimes leave after
copulation.

d. IPM of Coleoptera:
* Chemical control:

The effect of cypermethrin, a pyrethroid insecticide, on P. scarabaeoides
(Coleoptera: Scolytidae), an important dlive insect pest, has been studied in the
laboratory to evaluate its use in the management of this scolytid. Three olive trees
were sprayed with a 0.1%, 0.01% and 0.001% solution of cypermethin and a forth
tree with water for the control. At 1, 3, 5, 7, 10 and 13 weeks after spraying, a
randomly-selected twig cut from each tree, and 5 bark beetles were placed in a
glass bottle and kept at 24°C. After 48h mortality was recorded and the twigs were
examined for feeding galleries. Results show that the solutions of cypermethrin
caused 80%~100% beetle moartality over the entire test period with the exception of
the 0.001% solution, in which the mortality was similar to the control after the 7th
week. The olive twigs were analysed by GC-MS to quantify the insecticide residues.

Different insecticides have been tested for the control of the olive bark beetle,
P. scarabaeoides . This scolytid can be managed at two points in its biological cycle: in
pruned logs, where it excavates reproduction galleries, or in living trees, after

emergence from the logs, where it digs feeding galleries. In mortality laboratory
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bioassays, the efficiency of organophosphorus insecticides has been ranked és
follows: chlorpyrifos + dimethoate < formothion < methidathion. Formothion and
methidathion, the two most efficient, were sprayed on olive logs together with a
pyrethroid insecticide, deltamethrin, and a formulation which combined an
organophosphorus (fenitrothiori) and a pyrethroid (cypermethrin) insecticide.
Deltamethrin inhibited the excavation of new reproduction galleries and induced a
repellent effect on the olive pest. In contrast, none of the organophosphorus
insecticides or the combination, fenitrothion + cypermethrin, were able to control the
olive bark beetle. In olive trees, deltamethrin controlled this olive pest without
showing the repellent effect observed for logs. Ethylene, a plant hormone, has been
reported as an attractant for the olive bark beetle. The use of dispensers which
released ethylene increased the number of P scarabaeoides approaching the treated
olive trees, thus favouring its use in a lure-and-trap control system.

* Biological control:

The semiochemical system of the olive bark beetle Phloeotribus scarabaeoides was
investigated. During the course of their life-cycle, whole insects, excised hindguts,
frass, wood and leaves were collected, from both the field and from a laboratory
rearing system. Samples were analysed by capillary GC/MS, after solvent extraction,
collection of air volatiles on a sorbent or solid sample injection. Olfactometer
bicassays were used to test the different samples and individual compounds for
attraction to both sexes. Decanal, undecanal, 2-decanone, 2-nonanone and 2-
undecanone, as well as 0 - and B -pinene, were identified as attractive compounds.

Observations on the biology of Cheiropachus quadrum (Hym: Pteromalidae) and
Dendrosoter protuberans (Hym: Braconidae), were conducted. Both species are the
main parasites of the olive bark beetlesHylesinus varius and P. scarabaeoides (Col:
Scolytidae) in the South of Spain. Results have shown that an increase in body size of
the host does not imply an increase in parasite efficiency. In fact, host size inversely
affects parasite efficiency forC. quadrum. Bearing in mind this fact, the abundance of
the host and the ease of its rearing in the lab, it is therefore advisable to usel.
scarabaeoides as the host for mass rearing of the parasites studied here. On the other
hand, the presence of white light is a negative factor for parasite longevity and
fecundity. The pupae and all larval instars are parasitised.C. quadrum does not have a
preference for any particular stage or larval instar of the host whilst there is a
preference for the third and fifth larval instar by D. protuberans. With respect to the
sex ratio of parasites, an incréase in the number of males increases the fecundity of

the females. The results obtained in this study cambe considered essential in the
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development of a biological control system for olive bark beetle pests based on an
increase in the population of C. quadrum and D. protuberans.

The survey was conductd on parasitoids of P£. scarabaeoides on olive Cerocephala -
eccoptogastri Masi, Chefropachus colon L. (Pteromalidae) and Eurytoma morio Boh.
(Eurytomidae) (Batt, 2006).

*Agricultural and mechanical control:

Trapping is one method that has been used for control purposes but this has
proved not to work. Research has shown that traps will actually lure more beetles in
and more damage can occur in areas with traps. The traps, which are commercially
available, should only be used for surveys. Homeowners could use mechanical

methods on selected plants, such as knocking beetles off into soapy water.
II1. DIPTERA

a. Economic Importance of Diptera on olive:

On crop intended for oil extraction there are 4 different kinds of damage: a)
premature drop of attacked fruits, b) direct pulp destruction caused by larvae
developing in the fruits ¢) acidity increase and other secondary effects associated with
larval development, including the development of pulp infections and oviposition
resulting from holes in the skin. The olive fruit fly (Bactrocera oleae (Gmelin), 1788)
(formerly Dacus oleae) is a serious pest of olives in most of the countries around the
Mediterranean Sea. The larvae are monophagous, and feed exclusively on olive fruits.
Adults feed on nectar, honey dew, and other opportunistic sources of liquid or semi-
liquid food. The damage caused by tunneling of larvae in the fruit results in about 30
percent loss of the olive crop in Mediterranean countries, and especially in Greece and
Italy where large commercial production occurs.

b. Survey of Diptera:

Bactrocera oleae (Gmelin) recorded for first time in Egypt (Effatoun, 1924).
¢. Bionomics of Diptera:

Dacus oleae reported as a monophagous insect pest (El- Ezaby, 1973). He stated
that the peak of D. oleae was recorded by the end of May. The flies disappeared
completed during June and July and occurred again by August in low numbers till
February. Donia et a/. (1971) showed that the population of D. oleae reached its peak
during the second half of September and a high population continued until the middle
of November. One peak of D. oleae was reported found by mid- September and that
the peSt existed all year in Fayoum Governorate (Awadallah, 1973). The development
of D. oleae was studied by El-Ezaby (1973). Incubation period of eggs and duration
of larval and pupal stages decreased with increase of temperature. Relative humidity
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affected percentage of egg hatching, pupation of larvae and emergence of adults.
Longevity of both female and male adult flies was equal, the shortest and the longest
being 4 and 118 days, respectively. The control of D. oleae in Kom-Oshim district
(Fayoum Governorate) for two successive years by using four insecticides. These
insecticides showed almost equal effects against D. ofeae, a long residual effect and
no injuries neither to the fruits nor to the leaves. Two or three applications of the
insecticides were enough to protect the olive fruits against D. ofeae infestation was
studied (Awadallah and Nadium, 1970). Large sizes of olive fruits were preferred than
the small ones for Dacus pleae oviposition this statement stated by (Atalla ,1958).

The population densities of the tephritid Dacus oleae on olive was studied for a
year in 3 localities in Egypt by means of traps baited with diammonium phosphate.
Populaﬁions were low in August and September, especially in Tora and Fayoum owing
to the hot dry weather. Populations were 3 times as large in olive groves containing
large trees as in those with small trees. Infestation of fruits began in early July in
Alexandria, in August in Tora and in September in Fayoum (El-Hakim and El-
Sayed,1982:) . The 1st infestation of Dacus oleae [ Bactrocera oleae] was recorded in
July on Weteken and in August on Pecual, with the maximum percentage infestation
occurring in October for both varieties. There was no significant difference in the rate
of infestation between the 2 olive varieties (Abdel-Rahman,1995) .

The "Attract and Kill" pheromone lures were evaluated in Fayoum and Behera
experimental olive orchards in Egypt during the 2001 and 2002 seasons, respectively,
for controlling the olive fruit fly 8. oleae. Methods used were field efficacy, gravimetric
measurements (weighing), and residual analysis. Field results indicated that "Attract
and Kill" pheromone lures performed better in Fayoum olive grove than in Behera
groves, while gravimetric and residual analysis showed no significant differences in
the pheromone release rates between lure dispensers aged in the two olive groves.
The overall results indicated that in semi-isolated olive groves or in regions where the
fly develops low or moderate populations per year, the use of one lure per féur olive

trees was sufficient and self effective, while in regions where the fly develops high
population density, additional control measures were needed (Al-Elimi, 2003) . Field

studies were carried out during 1995-96 in Egypt to investigate the -infestation of
olives (cvs. Aghizi Shami, Manzanillo, Picudo and Mission) by D. oleae [Bactrocera
oleae]. Olives were sampled before infestation (7-9 weeks old), at the beginning of
infestation (15-17 weeks old) and at the peak (24-26 weeks old). Infestation started
early (July) in cvs. Aghizi Shami and Manzanillo. The percentage of damaged fruits
increased during the season, and infestations were more severe in 1996. Cv. Aghizi
Shami was the most infested, followed by cv. Manzanillo, cv. Picudo, and cv. Mission
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(El-Bassiouny et al., 1996).. The effect of infestation by Bactrocera (Dacus) oleae to

olive fruits of the variety Aghizi (Shami) was investigated in Fayoum Governorate,
Egypt. Samples containing 0, 20, 40, 60, 80 and 100% infested fruits were analyzed
for moisture content, oil content and physical properties. Infested samples were used
for oil extraction. The resultant oil was analyzed for iodine value, peroxide value, acid
value and refractive index. Infestation decreases the weight, volume and pulp percent
of olive fruits. Oil content, refractive index and iodine value were decreased with
increasing infestation, the highest peroxide value was at 60% infestation. There is no
appreciable change in acidity and moisture content. The fly preferred the fruits which
contain a high proportion of pulp. El-Heneidy et a/, (2001) Olive is one of the -
important crops in Egypt, which is liable to be attacked by many species of insect
pests. Of which, the olive fruit fly, Bacterocera (Dacus) oleae [ Bactrocera olea€), is
the most important. A study was conducted to survey and study the seasonal
abundance of the parasitoids of the pest in Egypt. Periodical samples of infested fruits
were collected for two successive seasons: 1997/98 and 1998/99 (Salama et al,
1997).

d. IPM of Diptera:

Management of olive fruit flies depends on bait sprays, trapping of adult flies,
harvest timing, fruit sanitation after harvest, and biological control (Van Steenwky et
al. 2003).

*Chemical control:

Insecticides are used in bait-sprays or as sprays from the air to control the olive
fruit fly. More environmentally benign techniques that are being tested or used in
limited areas are use of radiation sterilized males and pheromones.

*Biological control:

Infested fruits were kept under laboratory conditions until emergence of
parasitoid adults. The survey showed that eight parasitoid species, on the immature
stages of the fly (larvae and pupae), all belonged to the order Hymenoptera:
Cyrtoptyx latipes, Cyrtoptyx sp., Eupelmus sp., Eurytoma sp., Eurytoma martelli,
Macroneura [Eupelmus] sp., Pnigalio agraules and Opius concolor. The first seven
species were recorded for the first time in Egypt. The eight parasitoid species were
recorded in the fresh fruits, while only six were recovered from the fallen fruits. All
species were recorded from July to November. The mean percentages of parasitism of

O. concolor and P. agraules reached 38.9 and 10.8%, respectively ( El-Heneidy et al.,
2001). Parasitism by a braconid (Opius sp.) was found only in Alexandria. (El-Hakim

and El-Sayed .1982). The parasitoids, Opius concolor, Pnigalio agraules, Eupelmus sp.,
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Macroneura sp., Eurytoma martellii, Eurytoma sp. and Cyrtoptyx latipes on Bactrocera
oleae (El-Khawas et al., 2000).
*Agricultural and mechanical control:

More envir'onmentally benign techniques that are being tested or used in limited
areas are use of radiation sterilized males and pheromones. Both sexes can be
sterilized with 8 to12 krad (80 to 120 Gy radiation) when late pupae are exposed to
the irradiation. Synthesis of 1,5,7-trioxaspiro[5.5]Jundecane, an analog of the major
pheromone component, has been synthesized and tested, and under optimal
conditions it was as attractive as the natural compound, but it did not last as long in
traps as the natural material. Small plywood rectangles dipped in 0.1% (a.i.) aqueous
solution of deltamethrin for 15 minutes and added to bait stations containing either
sex pheromone or ammonium bicarbonate, a food attractant, gave cost-effective
control in a large test orchard. In California, management depends on bait sprays,
trapping of adult flies, harvest timing, fruit sanitation after harvest, and biological
control (Van Steenwky et al. 2003).

IV. HOMOPTERA
1. Scale insects:

a. Economic Importance of scale insects on olive:

Scales and some other species excrete honeydew, a sweet, sticky liquid produced
by insects that ingest large quantities of plant sap. Sticky honeydew and the blackish
sooty mold growing on honeydew can bother people even when scale populations are
not harming plants. When plants are heavily infested with scales, leaves may look
wilted, turn yellow, and drop prematurely. Scales sometimes curl leaves or cause
deformed blemishes or discolored halos in fruit, leaves, or twigs. Bark infested with
armored scales may crack and exude gum. Certain armored scales aiso feed on fruit,
but this damage is often just aesthetic. Soft scales infest leaves and twigs but rarely
feed on fruit. A major concern with soft scales is their excretion of abundant
honeydew, which contaminates fruit, leaves, and surfaces beneath plants. Honeydew
encourages the growth of black sooty mold and attracts ants, which in turn protect
scales from natural enemies. When numerous, some scale species weaken plants and
cause them to grow slowly. Branches or other plant parts may die if they remain
heavily infested with scales. If plant parts die quickly, dead brownish leaves may
remain on branches, giving them a scorched appearance. Several years of severe
infestations may kill young plants. Certain armored scales may be more likely to kill
plants. Soft scales reduce plant vigor, but seldom kill trees or shrubs (Gill,1997).
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b. Survey of scale insects:

Survey of scale insects attacking olive trees in Egypt has been attracted many
researchers and scientists e.g. Eizat(1957), Amin( 1966), Mourdi & Mesbah (1985),
Hamza (1975), Amin and Saleh(1975), : El-Hakim and Helmy (1982) and Moursi and
Hegazi (1983).

c. Bionomics of scale insects :

The study of the population densities of the diaspidids showed that Leucaspis
riccae Targ.had 4 population peaks in Tora and Fayoum and 3 in Alexandria, and
Parfatoria oleae had 3 peaks in Tora and Fayoum and 2 in Alexandria. The scale
insects migrated from the leaves to the fruits at the beginning of July (El-Hakim and
Helmy, 1982). L. riccae differences in susceptibility to it were observed between
different olive cultivars. L. riccae had 2 overlapping generations a year-(Moursi -and
Hegazic 1983). H. /ataniae, sampled on olive, was a common pest in the Nile Delta,
Egypt. Three peaks of abundance occurred at 2 monthly intervals from mid-April, and
a 4th in mid-December ((Hassanein and Hamed,1984) .

The common scale insect pests which were found on leaves, branches and fruits
throughout the year were the 4 diaspidids Leucaspis riccae, Parlatoria oleae,
Aspidiotus hedera auct. [A. nerii] and Aonidiella aurantii, The population fluctuations
of these 4 diaspidids were studied between February and May (Moursi and Mesbah,
1985). The prepupa, pupa and adult of the male of L. riccae, which is considered to
be one of the major pests of olive in Egypt, are described and illustrated, and the
similarities and differences between the genera Leucaspis and Parlatoria are
discussed(Nada and Mohammed, 1984) .

Aspidiotus hederae [A. nerii} and Saissetia hemispherica [S. coffeae] were the
main species of hemipterans attacking olive trees, while S, olea was rarely observed.
A. nerif occurred throughout the year on leaves and branches of both olive varieties
with population peaks in February and March, September, October and November. It
was also found attacking fruits from August and the infestation increased until harvest
(Abdel-Rahman, 1995)

The population fluctuations of P. oleae were studied‘in two regions of Assiut
Governorate (Sahel-Selim and Assiut College Farm). The pest population decreased
gradually from January till April and then increased to reach its maximum level of
abundance in September in Sahel-Selim. The average mean number of P. oleae was
512.83 and 626.5 individuals/50 leaves during the two years under consideration,
respectively. Approxiniately, the same trend occurred in Assiut College Farm, except
that the population of the pest was very low compared with that at Sahel-Selim
(Abou-Elhagag, 2004).
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d. IPM of scale insects:
* Chemical control:

The Triona oil (2%) or Malathion (0.3%) gives satisfactory results on P. oleae.
Rexona (dimethoate) (0.15%), methyl-parathion (0.15%) and Pacol (mineral oil plus
parathion) (1.25%) were recommended. The author also concluded that insecticides
could be generally applied on trees as long as the temperature did not exceed 310C
(Soliman, 1970).

* Biological control:

Natural enemies or beneficial insects are commercially available for release against
California red scale and perhaps certain other scales. However, conserving resident
natural enemies is a more efficient and longer lasting strategy than buying and
releasing beneficial in gardens and landscapes. Grow flowering plants near scale-
infested trees and shrubs to help attract and support natural enemies. Adults of
predatory bugs, lacewings, lady beetles, and parasitic wasps live longer, lay more
eggs, and kill more scales when they have plant nectar or pollen and insect honeydew
to feed on. Minimize dust, which interferes with natural enemies. For example, wash
plant surfaces midseason, or when the foliage is covered with dust. Depending on the
scale species and the extent to which biological control has been disrupted, it will take
several months of conservation efforts (such as controlling ants and dust and avoiding
application of persistent insecticides), or until the next season or longer, before scale
populations are reduced by biological control. If current levels of scales are
intolerable, use a short residual insecticide such as oil or soap to reduce scale
populations while conserving natural enemies. Parasitic wasps are often the most
important natural enemies of scales. Parasites include many species of Aphytis,
Coccophagus, Encarsig, and Metaphycus. The female wasp lays one or several eggs in
or on each scale, where the tiny maggotlike wasp larvae feed. When parasitized,
some scales are darker-colored than normal. Estimate parasite activity before making
a treatment decision. Check for discolored (parasitized) scales and scale covers with
round exit holes made by emerging adult parasites. Lift the covers of armored scales
and examine beneath them for immature parasites. Predatory Chilocorus, Hyperaspis,
and Rhyzobius species lady beetles (ladybugs) can easily be overlooked because many
are tiny, colored and shaped like scales, or feed beneath scales. Hyperaspis species
are tiny, shiny, black lady beetles with several red, orange, or yellow spots on the
back. Rhyzobius lophanthae has a reddish head and underside, and a grayish back
densely covered with tiny hairs. The twicestabbed lady beetle, Chilocorus ‘orbus, is
shiny black with two red spots on its back, and reddish underneath. The multicolored
Asian lady beetle, Harmonia axyridis, is a relatively large, variably colored species. 1t is
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mostly orange, red, or yellow with 19 large dark spots, or fewer, smaller, or no spot
on its wing covers. The alligatorlike larvae of lady beetles often occur openly on
plants. In certain species, small larvae are hidden under the female scale body or
cover where they feed on scale eggs and crawlers (Gill, 1997).

Parasitism by a species of Aphytis was observed only during the rainy season,
when the relative humidity was high, it thus had little influence in regulating
populations of L. riccae on rain-fed olive (Moursi and Hegazi, 1985). The encyrtid
parasitoid, Habrolepis aspidioti was the only significant natural enemy and reached
peak abundance in mid-June, parasitizing 58% of scale H. /ataniae (Hassanein and
Hamed, 1984). The aphelinid parasitoid Aphytis maculicornis was found attacking A.
oleae while A. chrysomphali attacked Aspidiotus nerif and Aonidiella aurantii. L. riccae
was attacked by Aphytis sp. (Moursi and Mesbah, 1985)

S. oleae is an important pest of olive trees in Egypt. A survey of the parasitoids -of
S. oleae was carried out monthly between April 1995 and March 1997 in three
different locations (Northern coast, Matruh and El-Arish) in Egypt. Five species of
Encyrtidae (Diversinervus elegans, Metaphycus flavus, M. zebratus and 2 other
species of Metaphycus), a species of Pteromalidae (Scutellista caerulea) and an
aphelinid hyperparasite (Marietta leopardina) were found. The two Metaphycus spp.
and Marietta leopardina are new records for Egypt (Abd-Rabou, 1999).

Aphytis sp. on L. riccae, and Marfetta sp. and Habrolepis sp. on Aonidiella aurantii.
All parasitoids, except Opius concolor, Apanteles syleptae and Aphytis sp., are new
records for the country (El-Khawas ef a/, 2000).

The aphelinid parasitoids, Aphytis paramaculicornis, A. chrysomphali and Encarsia
aurantii were mass reared and released at monthly intervals in olive groves infested
with Parfatoria oleae at five locations in Egypt. A total of about 115 000 adult
parasitoids were argumentatively released between March and February. Although the
percentage parasitism of the scale increased in the experimental plots compared with
the control plots after parasitoid release, there was no apparent reduction in the scale
populations at any site. Only £. gurantii populations continued to increase during
March to September and this appeared to be the parasitoid best adapted to attack the
P. oleae populations when they were near their peak, however, it did'not become
established at two of the sites. It is concluded that further augmentative releases are
unlikely to improve the present biological control of P. oleae at any of these sites
(Abd-Rabou, 2001a). _

The Mediterranean black scale, Saissetia oleae is the most important pest of
olive in Egypt. Indigenous parasitoids of S. oleae from different localities were

collected, reared and mass produced, about 113 000 parasitoids were released for
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augmentative biological control. At three locations in Egypt, several releases of the
following indigenous parasitoids were made: Alaptus sp., Baeoanuisa sp.,
Coccophagus lycimnia, Diversinervus elegans, Metaphycus bartletti Metaphycus
flavus,  Metaphycus helvolus, Metaphycus zebratus, Microterys flavus,
Parechthrodryinus coccidiphagus and Scutellista caerulea. The indigenous parasitoid
Mgtaphycus bartletti plays an important role in controlling S. oleae in Egypt. Maximum
parasitism rates by this species reached 83, 56, and 33% on the Northern Coast, at
Mersa Matruh and El-Arish, respectively (Abd-Rabou, 2001b).

Twenty-nine natural enemies (11 parasitoids and 18 predators) of the
Mediterranean black scale (Saissetia oleae) was recorded in a survey conducted in
Egypt during 1998-2000. The population dynamics of the five hymenopterus
parasitoids, i.e. Metaphycus bartletti, M. flavus, Microterys flavus [M. nietneri],
Diversinervus elegans and Scutellista cyanea [S. caerulea], were studied in a Northern
Coast site during 1998-99 and 1999-2000. Metaphycus bartletti was the most effective
parasitoid of Saissetia oleae on olive trees with maximum rates of parasitism of 23.0
and 24.5% during 1998-99 and 1999-2000, respectively. The population dynamics of
6 predators were studied at the same site. Two peaks were recorded annually for
Chilocorus bipustulatus, Chrysoperla carnea, Coccinella undecimpunctata, Orius sp.,
and Scymnus syriacus. Exochomus flavipes and Orius sp. were recorded at low
populations throughout the study ( Abd-Rabou, et a/, 2003)

Three P. oleae parasitoids, Encarsia aurantii, Aphytis chrysomphali and Aphytis
diaspidis, were found in Sahel Selim, while A. diaspidis was the only parasitoid species
recovered from Assiut College Farm. The first two parasitoids, £. aurantii and A.
chrysomphali, are considered as first record on the olive scale insect in Assiut. The
effects of weather factors (minimum and maximum temperatures as well as relative
humidity) on the population of the pest and its parasitoids and the effects of these
parasitoids on the population of the pest were also determined in Sahel-Selim (Abou-
Elhagag, 2004).

The Mediterranean black scale, Saissetia oleae is the most important pest of
olive in Egypt. Indigenous parasitoid Metaphycus lounsburyi from different localities in
Egypt, were manipulated, reared and mass-produced for classical biological control in
Egypt, more than 193 130 parasitoids were released. Several releases were made
between May 1999 and April 2001. Increases of the parasitism from 17.4 to 42.0 and
from 6.4 to 19.2 during the first year (1999-2000) and the second year (2000-01),

respectively, in the Northern Coast. This parasitoid became established in some of the
release sites in El-Arish and Matruh Governorates (Abd-Rabou, 2004a) .
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The Mediterranean black scale, Saissetia oleae is an important pest of olive in
Egypt. Approximately 113 250 indigenous parasitoids of S. oleae from different
localities in Egypt, were mass produced and released at 3 locations, from April 1999 to
April 2000. Among all the indigenous parasitoids released, only Metaphycus bartletti
established itself on S. oleae with parasitism rates of 83, 56, and 33% in the Northern
Coast, Marsa Matruh and El-Arish, respectively (Abd-Rabou, 2004b).

The hemispherical soft scale, Saissetia coffeae (Walker) (Homoptera:
Coccidae), is one of the most important pests attacking olive trees in Egypt. During
the period 2001-2003, a total of about 300,000 individuals of the parasitoid
Coccophagus cowperi Girault (Hymenoptera: Aphelinidae), obtained from India, was
released at 35 sites for the biological control of S. coffeae on olive trees in Egypt. The
maximum parasitism rates reached 53 and 62%, while average parasitism rates were
17.2 and 30.8% in the Marsy Mattrouh and El-Arish locations, respectively. These
results indicate establishment of this parasitoid on this important economic plant in
Egypt ( Abd-Rabou, 2005).

* Agricultural and mechanical control:

Provide plants with good growing conditions and proper cultural care, especially
appropriate irrigation, so they are more resistant to scale damage. Prune off heavily
infested twigs and branches to eliminate scales when infestations are on limited parts
of the plant. Pruning to open up tree canopies helps to control scales and possibly
other species in areas with hot summers, such as the Central Valley of California. This
pruning increases scale mortality as a result of heat exposure. When landscaping,
choose plants that are relatively pest-free and well adapted to local conditions.
Consider replacing problem prone plants. Most pests are highly host specific. Scales
that can feed on many different plants usually damage only certain of these plant
species and though present, do not damage other species or cultivars in the same
plant genus (Gill, 1997)

2. Whiteflies:

a. Economic Importance of whiteflies on olive:

The whitefly injures the plant by consuming large quantities of sap, which it
obtains with its sucking mouth parts. Further injury is caused by sooty mold fungus
which grows over fruit and foliage in the copious amount of honeydew excreted by
the whitefly. This black fungus may cover the leaves and fruit so completely that it
interferes with the proper physiological activities of the trees. Heavily-infested trees
become weak and produce small crops of insipid fruit. Also, fruit covered with sooty
mold will be retarded in ripening and late in coloring, especially the upper part, which
may remain green after the lower portion has assumed the color of ripe fruit. The fruit
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often must be washed before it is put on the market. A secondary injury to the trees
may result from an excessive increase of the common scales of olive which find
protection under the sooty mold that covers leaves and branches.

b. Survey of whiteflies:

Ohly three species of whiteflies have been recorded attacking olive trees in Egypt.
These are Aleurolobus olivinus (Silvestri) (Abd-Rabou, 1996), Bemisia tabaci
(Gennadius) (Abd-Rabou, 1997) and Siphoninus phillyreae (Haliday) (Abd-Rabou,
2003). |
c. Bionomics of whiteflies:

Aleurolobus olivinus (Silvestri) has only one generation ber year.
Adults are active in June and July. Natural enemies usually suffice to keep
populations of this whitefly at a very low level.

d. IPM of whiteflies:

Management of heavy whitefly infestations is very difficult. Whiteflies are not
well controlled with any available insecticides. In many situations, natural enemies will
provide adequate control of whiteflies, outbreaks may occur if natural enemies that
provide biological control of whiteflies are disrupted by insecticide applications, dusty
conditions, or interference by ants.

*Chemical control:

If you choose to use insecticides, insecticidal soaps or oils such as neem oil may
reduce but not eliminate populations.

*Biological control:

Whiteflies have many natural enemies, and outbreaks frequently occur when
these natural enemies have been disturbed or destroyed by pesticides, dust buildup,
or other factors. General predators include lacewings, bigeyed bugs, and minute
pirate bugs. Several small lady beetles including Clitostethus arcuatus (on ash
whitefly) and scale predators such as Scymnus or Chilocorus species, and the Asian
multicolored lady beetle, Harmonia axyridis, feed on whiteflies. Whiteflies have a
number of naturally occurring parasites that can be very important in controlling some
species. Encarsia spp. parasites are commercially available for release
*Agricultural and mechanical control:

Yellow sticky traps can be posted around the field to trap adults. Such traps won't
eliminate damaging populations but may reduce them somewhat as a component of
an integrated management program relying on multiple tactics. Whiteflies do not fly
very far, so many traps may be needed.
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3. Psyllidae :

a. Economic Importance of psyllids on olive:

The pest causes severe damage to the olive trees. The 2nd generation, being
associated with the new fowering and fruiting olive branches, is the most harmful not
only because the direct feeding activity affects yield but also because indirect action
by producing waxy secretions induces many of the flowers to abort, even those not
attacked directly. The presence of honey-dew and sooty moulds aggravate the latter
situation. Psyllids suck plant juices. Some secrete a white wax and all produce
honeydew, sometimes in palletized or crystallized form, on which blackish sooty mold
grows. High psyllid populations reduce plant growth or cause terminals to distort,
discolor, or die back. High populations of certain species, such as olive psyllid, can
cause defoliation. A few species cause galls on leaves or buds, for example when
psyllid feeding causes the plant to form a pit around where each nymph settles. Early
damage typically occurs on young foliage where most eggs are laid.

b. Survey of psyllids:

The olive psyllid, Euphyllura straminea Log. is an economic important insect pest
on olive trees in Egypt.
¢. Bionomics of psyllids:

The seasonal abundance of £. straminea on olives was investigated. The effect of
weather parameters on the insect population was also evaluated. The first and second
instars nymphs appeared in November or Early December until late June and were
most abundant in March or April. The third and fourth instars appeared in December-
January and January, respectively, and were abundant in April. The adults occurred
the whole year and were abundant in April. Weather factors were significantly and
negatively correlated with nymphal and adult populations, respectively, in both years
(Elwan, 2001).

d. IPM of psyllids:

~ Most native species of psyllids require no management, even when populations are
abundant, plants can tolerate substantial feeding and psyllid populatidns will decline
naturally (Dreistadt, 1994).

* Chemical control:

Because beneficial often do not become abundant until after psyllids are common
and weather has warmed, supplemental control may be desired in certain situations.
However, psyllids are difficult to control effectively with insecticides because they
reproduce year-round in much in different countries and can infest large plants or
those with dense canopies, which prevents good spray coverage. Limit use of
insecticides to situations where psyllids and their damage cannot be tolerated.
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Azadirachtin (Azatin, Neemazad), neem oil, insecticidal soap (potassium salts of fatty
acids), and horticultural oil (an insecticide labeled narrow range, superior, or supreme
oil) can provide temporary control of psyllids that are directly contacted by the spray.
Infested new growth must be thoroughly covered with the insecticide spray. The low
toxicity and short persistence of these "organically acceptable” materials does not kill
natural enemies that migrate in after the spray has dried, so application of these
materials early in the season before natural enemies buildup on (and migrate from)
nearby unsprayed plants is compatible with later-season biological control. However,
an additional treatment may be necessary within several weeks if psyllid populations
rebound and the plants produce a new growth flush.

* Biological control:

Natural enemies, including lady beetles, lacewing , small predaceous bugs, and
parasitic wasps (Dahlsten,1995 and Dahlsten, et a/. 1998 ) , which attack only certain
psyllids, provide at least partial control of all the psyllids. Conserve psyllid natural
enemies by using appropriate cultural practices and only low toxicity, short-
persistence pesticides or, whenever possible, inject insecticides instead of spraying if
direct control action is needed. The introduced species of natural enemies now occur
naturally throughout different countries of the world.

*Agricultural and mechanical control:

Yellow sticky traps are the best way to monitor psyllids infesting olive.

Excess irrigation and fertilize established woody plants unless foliage appearance or
plant growth is unsatisfactory because of a confirmed nutrient deficiency. Most
nutrient deficiency symptoms are caused by poor root health (such as infection by
fungal pathogens) or improper soil conditions (such as inappropriate soil pH,
inadequate drainage, and excess irrigation). These adverse root conditions cause
unhealthy looking foliage even when nutrient levels in soils are sufficient for plants,
adding fertilizer will not remedy these problems. Irrigating appropriately and avoiding
fertilization discourages the excessive succulent foliage that promotes increased
populations of phloem-sucking insects such as psyilids. Minimize shearing or pruning

of terminals reducing the populations.
V. LEPIDOPTERA

a. Economic Importance of Lepidoptera on olive:

The olive moth Prays oleae (Bern) (Lepidoptera: Yponomeutidae), is one of the
most important insect pest of olives in the Mediterranean basin. The type of damage
depends on the attacked tissue. The damage (leaf drop) done by the leaf or winter
generation (phyllophagous) is seldom serious. On the contrary damage caused by the
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flower (anthophagous) generation can be important. These larvae directly destroy the
flowers or cause the abortion of the flower bunches covered by silken threads spun by
the larvae when passing from one bud to the next. The fruit (or carpophagous)
generation larvae cause the premature drop of the fruits when they bore into the
kernel of the olive fruit or later when they try to vacate the fruit to pupate.

The leopard moth ( Zeuzera pyrina (L.)) is one of the most important pests of
apple and pear orchards in Mediterranean regions (*) (and, in certain countries, of
olive). The seriousness of the attacks varies according to the age of the plantations: -
On young trees: 1 caterpillar is enough to kill a tree, 3-year-old trees can lose part of
their structure. The attacked trees become extremely vulnerable to wind damage and
the central axis system is permanently affected. - Old trees are sverely damaged,
particularly in dry years and on dry ground. Healthy trees resist attacks better
(favourable influence of irrigation and of a balanced mineral supply). - Trees
weakened by leopard moth attacks are frequently subject to 'other xylophagous pests:
hornet clearwing moth (Synanthedon myopaeformis), goat moth (Cossus cossus),
bark beetles. Furthemore, the old larval galleries serve as a refuge to the woolly aphid
(Eriosoma lanigerum), which thus partially escapes from chemical treatments,

b. Survey of Lepidoptera:

Fahmy (1953) recorded Palpita unionalis Hb.for first time in Egypt. On olive.
Amin& Saleh (1975) recorded Prays oleae Bemn. for first time in Egypt. On olive. El-
Sherif (1975) recorded Zefleria oleastrella (MilliOre) for first time in Egypt. El-Hakime
& El- Sayed (1982/ 1983b) recorded Zeuzera pyrina (L.) (Lepidoptera, Cossidae ). for
first time in Eg):lpt. Moursi& Mesbah (1985) recorded Lobesia botrana (Denis &
Schiffermiiller) (Lepidoptera, Tortricidae) for first time in Egypt. On olive. Badr et al.,
(1986) collected (P. oleae) from olives,
¢. Bionomics of Lepidoptera:

The biology of two important lepidopterous pests, Prays oleae Bernard and Palpita
unionalis Hiibner. The target pests were reared on olive plants, Oleae eurgpaea L.
(Oleaceae) under laboratory conditions for two successive generations, from March to
June 2002. For A. oleae, the duration of larval stage development in the first
generation was 21.4 + 0.18 days at 19.3-20.9 °C, 65-68 % R.H, while in the second
generation it was 14.8 + 0.10 days at 20.8-24.2 °C, 65-69 % R.H. The number of
eggs laid per female ranged from 58 to 109 eggs in the first generation, and from 47
to 113 in the second. The larval stage duration of P. unionalis was 16.3 * 0.12 days
at 16.8-22.9 °C, 65-69 % R.H. and 15.5 + 0.12 days at 21.6-25.5 °C, 6669 % R.H.
for the first and second generations, respectively. Also, the number of eggs laid per
female ranged frdm 630 to 653 eggs, and from 425 to 493 eggs in the second
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generation under the same previous laboratory conditions. £, ofeae laid eggs at night
mostly singly on flower-buds, more on the calyx. than on the petals. The larvae mined
on leaves and damaged groups of flowers. Abdel-Rahman (1995) The population
dynamics of several insect pests attacking 2 olive cultivars (Weteken and Pecual)
grown in 6 groves in the El-Qasr region, Matrouh Governorate, Egypt, was studied.
The immature stages of Prays oleae were observed throughout the year and
populations began to increase from April, with peak numbers occurring in May on
Pecual and June on Weteken, with Pecual being more susceptible than Weteken.
Phloeotribus oleae [ P. scarabaeoides] became active from April to October and caused
the highest amount of damage between June and August. Pecual was more
susceptible to this pest than Weteken.

P. unionalis adults were active at night, laid eggs singly at twilight usually on
the lower surface of foliage. Larvae fed on leaves spinning several leaves together to
form shelter for the pupa (Shehata, et a/. 2003).

The peak of P. unionalis infestation at Alexandria Governorate was estimated
during May and July (Badaawi et a/,,1976). P. unionalis eggs were laid in groups of 2-
86 in the laboratory and singly or in small groups of 2-6 in the field (EI-Kifl et
al,1974). Total number of eggs per female reached 141-882 eggs. A. unionalis moths
preferred the terminal rows of olive leaves for eggs laying (Foda, 1973 and Badaawi
et al, 1976 ).

In Egypt, Z. pyrina is a serious polyphagous pest in fruit and wood trees. Larvae
were reared on its natural hosts (apple, pear, pomegranate and olive) as well as on
artificial medium diets, each containing saw dust of one of the previously mentioned
hosts. Number of larvae and pupae completed their development, percentage of
pupation, larval and pupa! durations, rate of moth emergence, mating, oviposition,
longevity, incubation périod and percentage of hatchability were studied in details on
natural hosts and artificial medium diets. The approximated life cycles were 336.7
(318-370), 344.8 (337-367), 328.7 (321-360) and 377.3 (366-398) days on natural
hosts and 126.0 (121-137), 132.8 (123-146), 136.3 (126-158) and 144.1 (141-162)
days on artificial medium diets when reared on apple, pear, pomegranate and olive,
respectively. Out of 100 eggs each reared on their natural hosts (apple, pear,
pomegranate or olive) were 20, 24, 18 and 20% completed their development to
adult moths. The percentage recovery when reared on the respective artificial diets
were 68, 58, 64 and 61%. Rearing Z. pyrina on atificial diets reduced the total period
of the life cycle by approximately 2/3 compared to rearing on their natural hosts
(Tadros, et al., 2003).
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The cossid Zeuzera pyrina (a trunk pest of various forest, fruit and ornamental
trees) on olive in Egypt showed that it severely infested olive groves in the Tora
district, where larval density averaged 7.05 larvae/tree, but it was absent from the
Fayoum district, where the regular pruning and fertilization programme that was
carried out was presumed to have eliminated newly hatched larvae and rendered the
trees less susceptible to attack. Adults emerged throughout the year in Tora and were
most abundant from April to September ( El-Hakim and El-Sayed ,1982). Emergence
of adults of the cossid Zeuzera pyrina, a very important pest of olives in Egypt, began
in the 2nd half of April and continued until December. Four generations were
observed in this period. The north-eastern aspect of the trees was preferred for adult
emergence. Temperature proved to be the principal prevailing weather factor that
influenced moth activity, while relative humidity had a lesser effect. Spraying the olive
trees with- Tombel [a mixture of quinalphos with thiometon], parathion-methyl or
Cidial [phenthoate], 3 times at 3-weekly intervals beginning in the 2nd week of July,
was effective and economic (Ismail, et a/., 1992) .

The leopard moth, Z. pyrina, is a polyphagous pest attacking more than 70 shrub
species belonging to over 30 botanical families including olive. It seriously attacks

both young and old olive trees and presents continuously threat for olive farming on
almost all olive growing areas in Egypt. The damage caused by the Zeuzera pyrina L .

larvae has already led to uprooting of many olive groves in Egypt. Infestation rates by
Z. pyrina of a large olive farm (ca. 450 feddans) of young and fruitful olive trees (61
774 trees) of nine table olive cultivars were studied for two successive years (2002-
03). The farm was divided into 88 uniform plots (5-7 feddans each). Each plot was
surrounded by windbreak trees (Casuarina sp.) isolating each plot from the others.
Each plot contained 2, 3 or 5 olive cultivars of total 780-900 trees per plot. All trees of
21 plots were carefully inspected at the peak period of adult emergence of leopard
moth. The results suggest three categories of olive cultivars: (1) susceptible (Toffahi,
Hamedy and Sennara), (2) intermediate (Kalamata, Dolce, Becual and Manzanillo),
and (3) resistant (Aks and Shamy). Interestingly, the co-existence of one olive cultivar
may decrease or increase the rate of infestation by Z. pyrina larvae. The study may
provide information about colonization of the leopard moth on specific olive cultivar in
multiple cultivar cropping olive farm system. The present work suggests that using
cultivar diversity of olive trees in olive groves is a good method for reducing crop
losses due to leopard moths. Discovery of allomones in resistant cultivars, which drive
away edg laying of Zeuzera feméles, may be fruitful in protecting the susceptible olive

cultivars, i.e., olive farms frﬁom the leopard moth (Hegazi and Khafagi, 2004).
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A study was carried out on a large ecological olive area situated near Cairo (177
km, south Alexandria, Egypt). Ten comparable plots which cuitivated each with 2 or
more table olive cultivars in lines side by side were selected to study the varietal
sensitivity of olive trees to the leopard moth, Zeuzera pyrina L. (Lepidoptera:
Cossidae). The olive cultivars could be categorized into 3 groups, each in descending
order of sensitivity as follows: (1) sensitive, Toffahi, Becual, Sennara and Manzanilla,
(2) intermediate, Kalamata and Dolce, and (3) resistant, Hamedy, Aks and Shamy.
Infestation of olive trees by the leopard moth concentrated in the north-west side
than in the south-east. The results justify the effect of wind direction on the egg-
laying behaviour of Z. pyrina females during thel peak of their flight activity
(September-October). Interestingly, the co-existence of one olive cultivar in lines side
s by side with another cultivar and the grown cultivars on the neighbouring farm to the
farm of interest may decrease or increase the rate of infestation by Z. pyrina larvae.
Discovery of allomones in resistant cultivars which drive away egg laying of Z. pyrina
females may be fruitful in protecting sensitive olive cultivars ( Hegazi and Khafagi,
2005).

d. IPM of Lepidoptera:

Various methods are used for the suppression of the moth population. The larvae
of the first generation are susceptible to standard strains of Bacilus thuriengiensis
(var. kurstak)) (Yiambrias et al. 1986). The control measures for the second
generation afe insecticide treatments. The mating disruption technique evaluated
during the last five years was effective in suppressing the moth population. The
pheromone {(Z)-7-hexadecenal} (Campion et al 1979), formulated in a-cyclodextrin
and dispensed in olive groves at a rate of 40 to 50 g/ha, prior to the onset of the 2 nd
generation inhibited male catches in pheromone traps. The fruit infestation remained
below the economic threshold level (Mazomenos et al. 1999). The number of males
- caught in the pheromone traps in September (3 rd generation) was also low. This
indicated that the pheromone concentration within the treated grove remained at
relatively high levels resulting in a high proportion of trap catches inhibition. Palpita
unionalis Hb. peaked during March in November Tahrir district (Behria Governorate)
(Hamza,1975).

* Chemical control :

When larvae of Palpita unionalis were exposed for 2 days in the laboratory to
deposits of a formulation of Bacillus thuringiensis on olive leaves, the LC50s were 6.8
x 10superscript 3, 15.0 x 10superscript 3 and 10.8 x 10superscript 3 units/ml for the

1st, 3rd and 5th instars, respectively. Sublethal doses increased the duration of the
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larval stage (especially when treatment toék place in the 3rd instar) and reduced the
consumption of foliage ( El-Hakim and Hanna, 1982) .

Field experiments were conducted in Egypt in 1991 to evaluate the efficacy of
the entomophilic nematodes Steinernema carpocapsae, Heterorhabditis heliothidis and
H. bacteriophora against the cossid Zeuzera pyrina on olive trees. The nematodes
were applied either by spraying (at 5000 or 10 000 infective stages of distilled water)
or by injection (at 2500 or 5000 infective stages per ml of distilled water) into larval
galleries of the pest. S. carpocapsae was the most effective nematode species against
larvae of Z. pyrina using both methods of application, followed by H. heliothidis and
H. bacteriophora. Mortality ranged from 31 to 88%, depending on the method and
time of application, and concn of the nematode suspension. Injecting the nematodes
directly into larval galleries was more effective than spraying in the summer. Spraying
was, however, very effective in the autumn (October and November) when the
temperature ranged between 15 and 28 degrees C. The rates of mortality were
positively correlated with the concn of the nematode suspension. Better control of
larvae of Z. pyrina using the nematodes was achieved on olive trees (Abdel-Kawy, et
al, 1992).

Field studies on the cossid Zeuzera pyrina were carried out on infested olive trees
at Giza, Egypt, and .Iaboratow experiments were conducted on Phloeotribus
Scarabaeoides with olive tree cuttings to investigate the population dynamics of the 2
species. Adults of P. scarabaeoides emerged from the 1st week of May until the 3rd
week of December. Four broods were detected throughout the following periods:
April-July, June-November, September-November and November-December. The
activity of the scolytid seemed to be affected by the combined action of climatic
factors rather than by individual factors. Emergence of Z. pyrina started in thé 2nd
half of April and continued until December, and during this period 4 broods were
observed. Moth emergence was highest on north-east facing olive trees. Temperature
was the principal factor influencing moth activity, with relative humidity having a
lesser effect (Ismail, et al,, 1988) .

The biology of Philoeotribus scarabacoides was studied in the laboratory at 20,
25 and 30 degrees C and 55, 65, 75 and 85% RH. The egg period averaged 5-11
days. The larvae burrowed galleries under the bark at right angles from the parent
gallery. The larval stage lasted 26-75 days and the pupal stage 5-29 days. Females

laid an average of 55 eggs. The total life cycle varied from 45 to 105 days (Ismail, et
al, 1991) . ’ :

Results are presented of a study, investigating the efficacy of 3 Bacillus
thuringiensis (Bt) products, i.e. Dipel 2X, Delfin and‘ Bactospeine, against the olive leaf
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moth, A. unionalis. The percentage egg hatch was slightly affected by the egg
treatment (Dipel 2X at 0.0625 and 2.000 g/I) while the resultant larvae were strongly
affected. Larval mortality was 78.5 and 8.3% for 24-h-old eggs, while it was 56.9%
and 8.7% for 48-h-old eggs treated with 2.000 g Dipel 2X and the control,
respectively. The lifespan of males and females developed from treated 24-h-old eggs
was highly increased in comparison with the control moths, while the reverse was true
for treated 48-h-old eggs. The pre-oviposition period for moths developed from the
treated eggs was increased, while the reverse was true for the oviposition period and
number of deposited eggs per female. Treatment of larvae with all the Bt products
caused an increase in larval and pupal durations, and reduction in percentage
pupation and moth emergence. Pre-oviposition and post-oviposition periods of moths
developed from the treated larvae increased significantly while the reverse was true
for the oviposition period, fecundity and fertility. Comparing the results at the LC50
levels revealed that Dipel 2X was the most effective product, where the larval
mortalities reached 96.67 and 93.11%, followed by Delfin (86.21 and 82.67%) and
Bactospeine (65.52 and 65.52%) for 2nd and 4th instars, respectively. The results of
an investigation on the persistence of Dipel 2X in the field under natural
environmental conditions in Egypt is also presented. Three groups of olive branches
were sprayed with 3 concentrations of Dipel 2X (0, 0.0625 and 2.000 g/1). A sample of
small branches was picked up from each group after 2, 4 and 7 days of treatment.
The mortality of P. unionalis larvae on the 5th day of feeding increased significantly as
the concentration increased in all the tested periods: feeding on treated leaves for 5
days, and feeding on treated leaves for one day then on untreated leaves for 4 days.
The percentage mortalities decreased significantly as the time between spraying olive
trees and collecting leaf samples increased. Mortalities of 68.9, 60.0 and 24.4 and
44,4, 22.2 and 15.6 were obtained at 2, 4, 7 days at 2.000 and 0.0625 g/l,

respectively. Feeding for 5 days recorded the highest rate of mortality (62.2 and
91.1%) at 0.0625 and 2.000 g/|, respectively (Ghoniemy et a/., 1998) .

In Egypt, Z. pyrina is a serious polyphagous pest in fruit and wood trees. LaNae
were reared on its natural hosts (apple, pear, pomegranate and olive) as well as on
artificial medium diets, each containing saw dust of one of the previously mentioned
hosts. Number of larvae and pupae completed their development, percentage of
pupation, larval and pupal durations, rate of moth emergence, mating, oviposition,
longevity, incubation period and percentage of hatchability were studied in details on
natural hosts and artificial medium diets. The approximated life cycles were 336.7
(318-370), 344.8 (337-367), 328.7 (321-360) and 377.3 (366-398) days on natural
hosts and 126.0 (121-137), 132.8 (123-146), 136.3 (126-158) and 144.1 (141-162)
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days on artificial medium diets when reared on apple, pear, pomegranate and olive,
respectively. Out of 100 eggs each reared on their natural hosts (apple, pear,
pomegranate or olive) were 20, 24, 18 and 20% completed their development to
adult moths. The percentage recovery when reared on the respective artificial diets
were 68, 58, 64 and 61%. Rearing Z. pyrina on artificial diets reduced the total period

of the life cycle by approximately 2/3 compared to rearing on their natural hosts
(Tadros, et al., 2003).

Six insecticides (Malathion, Quik, Cidial, Dimethoate, Actellic, Deltamethrin) and
two mineral oils (Super misrona and Kemesol) are currently used to control the most
important pests in Mediterranean olive cultivation (olive fly, olive moth and black
scale). Potential side-effects of these compounds were tested on the egg parasitoid
Trichogramma cacoeciae Marchal, following recommendations of the working group
'Pesticides and Beneficial Organisms' of the International Organization for Biological
Control, West Palaearctic Regional Section (IOBC/WPRS). In the present study, three
different types of test methods were carried out: (1) initial toxicity dose-response test
on adult wasps, (2) initial toxicity test on pupae, using field recommended rates, and
(3) persistent test on olive foliage to assess the duration of harmful activity. The six
insecticides tested reduced parasitism by 80-95% and rated as moderately harmful at
the field recommended doses. The two mineral oils reduced parasitism up to 25% and
were therefore rated as harmless to the adult stage of the parasitoid. The results of
the pupal test (parasitoid pupa inside the host egg) showed that Malathion was
harmless, Quik, Actellic and Cidial were slightly harmful, while Dimethoate and
Deltamethrin were moderately harmful. The results of the persistence test on olive
foliage showed that Malathion, Quik and Actellic were slightly p-ersistent, while Cidial,
Dimethoate and Deltamethrin were moderately persistent. (Youssef, et al., 2004) .
* Biological control:

A list of the hymenopteran parasitoids of common pests of olive in Egypt: Opius
concolor, Pnigalio agraules, Eupelmus sp., Macroneura sp., Eurytoma martelli
Eurytoma sp. and Cyrtoptyx latipes on Bactrocera oleae (El-Khawas et al,, 2000) .

Apanteles syleptae and Brachymeria aegyptiaca on Palpita unionalis, Apanteles sp.
and Bracon sp. on Prays oleae (El-Khawas et al., 2000) .

Several ectoprepupal and pupal hymenopteran parasites of P. scarabaeoides were
recorded in Egypt for the first time: the pteromalids Cerocaephala cornigera,
Cheiropachus quadrum, Rhaphitelus maculatus, the encyrtid Litomastix truncateflus
[ Copidosoma truncatellum), Eupelmus sp. and Eurytoma sp. ( Ismail, et al., 1988) .

A survey of the natural, enemies associated with the olive leaf moth, Palpita

unionalis, and the olive moth, Prays oleae, was conducted in two olive groves
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(Paradise Park, Giza and Borg El-Arab, Alexandria) in Egypt. Samples from the two
target pests were collected weekly from both locations from March to October 2002.
Samples were kept under laboratory conditions until emergence of parasitoid adults
and/or occurrence of any of pathogen symptoms. Ten hymenopterous parasitoid
species were recorded, five on each of Palpita unionalis (Apanteles xanthostigma and
A. syleptae, Xanthopimpla punctata and Brachymeria euploeae and Brachymeria spp.)
and Prays oleae (Apanteles xanthostigma and Opius concolor, Tetrastichus
amethystinus and Hockeria bispinosa and Chalcis modesta). Of the 10 parasitoid
species, A. xanthostigma, X. punctata, Brachymeria spp. and Brachymeria euploeae,
are thought to be the first records for Egypt. Moreover, for the first time in Egypt,
Bacillus thuringiensis was isolated from the larvae of both Paipita unionalis and Prays
oleae, while the polyhedrosis virus was isolated only from the larvae and pupae of
Palpita unionalis (Nasr, et al., 2002)

Preliminary field trials were conducted in 2003 in Cairo, Egypt on the effect of
creating vegetation islands with flowering plants on the populations of beneficial
insects in olive agro-ecosystem, with emphasis on the natural enemies of some
lepidopterous olive pests. Islands of flowering plants (2x2 m) were created
alternatively between olive trees, in four rows. Six different treatments were
considered: (1) bare soil (control), (2) summer squash, Cucurbita pepo, (3) radish,
Raphanus sativus, (4) roquette, Eruca sativa [E. vesicaria), (5) turnip, Brassica rapa
[B. campestris var. rapa], and (6) wild flora (groundsel, Senecio vulgaris). Occurrence
of several groups of beneficial insects was significantly increased in the vegetation
islands in comparison to the uncovered soil (control). The catches using sticky traps
were recorded as follows: 41.32% hymenopterous parasitoids (Ichneumonidae,
Chalcididae, Braconidae, Philanthidae, Tephiidae, Chrysididae, Eulophidae,
Blasticotonidae and Pemphredonidae), 45.89% predators (Coccinellidae, Syrphidae,
Anthocoridae and Chrysopidae) and 12.79% hymenopterous pollinators (Andrenidae).
Radish, roquette and squash, in addition to wild groundsel, were highly attractive to
the most abundant natural enemies of olive pests, i.e. the hymenopterous parasitoids
and coccinellid predators, as well as the pollinators. So, olive growers could be
recommended to encourage inter-planting such flowering plants among olive trees to
enhance natural enemies associated in olive orchards ( Nasr, et a/., 2004).

A survey of two-year studies (2001-2003) was carried out in two olive groves
sited at two representative olive growing areas, namely Paradise Park (arid area) and
Burg El-Arab farm (semi-arid area) to monitor the frequency of endemic
Trichogramma species on olive moth (Prays oleae) and jasmine moth (Palpita

unionalis). The suspended host bait traps were found to be a more practical and
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effective tool for collecting 7richogramma wasps than the attached ones. Four
naturally occurring Trichogramma species were collected for the first time in Egypt
from the olive groves, where releases have never been conducted. 7. bourarachae
was collected exclusively from Burg El-Arab farm. It seems that this wasp species
adapts well to the semi-arid area. Three species, namely 7. cordubensis, T. nr.
pretiosum and 7. cacociae were isolated from Paradise Park farm. All of these wasps
were also bred from naturally parasitized host eggs during favorable and even at
unfavorable temperature conditions of June-August. However, these endemic species
did not occur naturally in sufficient numbers to keep the pest populations from
reaching damaging levels. The excessive usage of insecticides and the oophagous
predators (e.g., ants and lacewing larvae) are some factors that affect the
performance of Trichograrmma wasps in olive farms. The presence of warm weather
wasp strains suggests the existence of well-adapted wasp species or strains which
may be appropriate candidates for the control of target pests in olive groves.
Additional study is required to determine the best "habitat-specific” species/strains of
Trichogramma for augmentative release of naturally occurring wasps and to
incorporate them into integrated pest management programs. Efforts should be made
to conserve these endemic species from oophagous predators, hot weather and
insecticides. The olive and jasmine moth-larvae and pupae found under tree canopies
_ were bred and emerged parasitoids were listed. (Hegazi, et al. , 2005)

Field releases of 900 000 7. evanescens per ha per release were applied against
the anthophagous (9 and 26 March, and 4 and 22 April) and carpophagous (13 and 27
May, and 10 and 24 June) generations of the olive moth, P. oleae, in 2001 in Egypt. A
comparable olive grove (0.5 ha) of the same olive cultivars (Toffahi and Shamy) was
chosen as the control site. The flight phenology of the olive moth males was weekly
monitored with sex pheromone traps. Estimation of infestation rates by target pest on
olive leaves, flowers, fruits and pre-mature fallen fruits, as well as parasitisrﬁ by 7.
evanescens, was weekly recorded. Olive fruit yield of treated and untreated areas was
carefully gathered and weighed. The male catches in the treated sites were greatly
reduced from the third release of the first flight to the last release of the second flight
of the olive moth. The reduction of male catches in the treated plots resulted in
decreasing number of eggs of target species on olive shoots in the treated sites
compared to the control site. The maximum percentage of parasitism in P. oleae eggs
occurred on 27 May. The results of the efficacy of releasing wasps on the number of
pre-mature fallen fruits and fruit yield per tree (weight and number) at the treated
and control sites offer encouraging data concerning the protection of olive yield by

inundative releases of T. evanescens. Importantly,- a thelytokous strain of T.
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cordubensis was reared for the first time in Egypt from naturally parasitized P. oleae
eggs and will be tested in the near future (Hegazi, et a/., 2004)

In Egypt, Zeuzera pyrina L. (Lepidoptera: Cossidae) is a serious polyphagous
pest in fruit and wood trees. Larvae were réared on its natural hosts (apple, pear,
pomegranate and olive) as well as on artificial medium diets, each containing saw
dust of one of the previously mentioned hosts. Number of larvae and pupae
completed their development, percentage of pupation, larval and pupal durations, rate
of moth emergence, mating, oviposition, longevity, incubation period and percentage
of hatchability were studied in details on natural hosts and artificial medium diets. The
approximated life cycles were 336.7 (318-370), 344.8 (337-367), 328.7 (321-360) and
377.3 (366-398) days on natural hosts and 126.0 (121-137), 132.8 (123-146), 136.3
(126-158) and 144.1 (141-162) days on artificial medium diets when reared on apple,
pear, pomegranate and olive, respectively. Out of 100 eggs each reared on their
natural hosts (apple, pear, pomegranate or olive) were 20, 24, 18 and 20%
completed their development to adult moths. The percentage recovery when reared
on the respective artificial diets were 68, 58, 64 and 61%. Rearing Z. pyrina on

artificial diets reduced the total period of the life cycle by approximately 2/3 compared
to rearing on their natural hosts (Tadros, et a/,, 2003).

*Agricultural and mechanical control:

An olive farm of 240 ha near Cairo (Egypt) was selected to control the olive
moth, Prays oleae Bern., by an integration of egg parasitoids and pheromones upon a
promise of the farm's owner to keep his farm pesticide-free. During the 2nd flight of
the olive moth, its population density in olive groves other than the experimental
ones, exceeded our expectations. Therefore, 2 black light traps namely UV-sticky
(BLS) and UV-water (BLW) traps were construded from materials generally available
around the farm. When 3 traps/each type were used, unexpected mass-trapping of
the olive moth was recorded. The traps saved the fruit yield of the whole farm by
sweeping over most population of P. oleae moths from the farm without using any
insecticide. The BLS traps proved to be safer for the environment than the BLW. The
trap may be integrated with other approaches to control the olive moth, e.g., the
mating disruption method. Additional careful testing is required to fully reveal and

document the basic trap's true potential (Hegazi and Khafagi, 2005)
VI. MITES

a. Economic Importance of mites on olive:
Overseas, at least nine species of eriophyoid mites belonging to seven genera are

known to occur on olives. The most harmful species, in addition to 0. maxwellj, are
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Aceria oleae (Nalepa), Tegolophus hassani (Keifer) and Ditrymacus ath/'ase//a Keifer. It
is difficult to estimate the amount and type of injury which is caused by each different
species because they occur in mixed populations and have similar feeding habits
(Castagnoli & Oldfield 1996). However, heavy infestations of O. maxwelli can cause
the premature fall of olive flowers, spotting and distortion of leaves (Russo 1972). In
nurseries and young plantations, springvand autumn infestations of buds can lead to
serious disorders in growth and even block the development of young plants
(Castagnoli & Oldfield 1996).
b. Survey of mites: ,

Eriophyoid mite infestation is commonly found on indigenous or exotic olive
cultivars in different nurseries in Egypt. Investigations carried out for three years in

Menufiya Governorate revealed the presence of Aceria olivi (Zaher and Abou-Awad),
Oxycenus nifoticus Zaher and Abou-Awad (El-Laithy , 1999) .

Mites from an abandoned olive nursery in Egypt were observed for two years,
during which species diversity, seasonal fluctuations and biological aspects of specific
eriophyid species were studied. Two eriophyid species - the olive bud mite Aceria
oleae Nalepa and the olive rust mite 7egolophus hassani (Keifer), Oxycenus maxwelli
(Keifer) (Acari: Eriophyidae) (Abou-Awad ef a/., 2005).
¢. Bionomics of mites:

El-Laithy (1999) The eriophyoid mite A. o/ was predominant especially during
summer and autumn, while O. nifoticus was almost rare.

Population abundance of the eriophyid mites the olive bud mite Aceria oleae Nalepa
and the olive rust mite T7egolophus hassani (Keifer) were affected by climatic
conditions, predation, shady and sunny zones, leaf age and vertical distribution. About
12, 5, 15 and 4 generations were recorded for both eriophyid species during the two
successive years, respectively. A control measure of one spring pesticide (abamectin)
seemed to be the most successful against the harmful mites. Life table parameters
showed that the population of T. hassani multiplied 9.92 times in a generation time of
14.42 days at 31 degrees C and 80% r. H., while the A. oleae population increased
16.70 times in a generation time of 13.50 days at the same conditions. Field and
laboratory studies indicated that the olive bud mite is considered to be a disastrous
mite on shrub and young olive trees .

Generally, overwintering females of O. maxwelli are found on the upper surfaces
of leaves. Only about 1 to 4 mites are found per apical leaf at that stage. With the
onset of spring, females move to the buds and new leaflets where they start to
reproduce rapidly. In a short space of time, all life stages are found. Throughout the

flowering stage, individuals migrate to the developing buds, calyx and ovaries.
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Densities can reach as many as a hundred mites per flower. Individuals then move
onto the young fruits. When the fruit reaches more than 0.5 cm in diameter they
move to the persistent flower sepals. During summer, olive bud mites return to the
leaves and populations decrease again (Castagnbli & Oldfield 1996).

d. IPM of mites:

*Chemical control:

Insecticidal soaps and oils should be carefully considered when a pesticide is
required. They are effective against mites and the least toxic to people, other non-
target organisms and the environment. Most miticides are not effective on eggs.
Therefore two or more applications of the miticide will be required at five-day intervals
during the summer or seven-day intervals during the winter. For the most current
insecticide recommendations to control these pests, please contact the local county
office of the Cooperative Extension Service. If you have access to the World Wide
Web you can consult the University of Florida's Insect Management Guide
*Biological control:

During a survey of predatory mites on olive in Egypt as potential natural
enemies of arthropod pests, a new phytoseiid was found that is described from the

adults as Amblyseius olivi sp. n. and illustrated. A key to the females of all species of
Amblyseius known in Egypt is given (Nasr and Abou-Awad . 1984) .

The development of individuals of the phytoseiid Amblyseius olivi on all stages
of the olive pest Eriophyes olivi, nymphs of Tetranychus urticae and on pollen grains
of castor (Ricinus communis) at 27 degrees C and 70-80% RH was studied in Egypt.
The average developmental period was shorter in individuals reared on the eriophyid
(4.7 days) than on the tetranychid (5.7 days) or the pollen (4.9 days). The lifespan of
adult females was about 33 days on all diets. The average number of eggs laid per
female in 10 days was higher on those reared on the eriophyid (35.3) than on the
tetranychid (8.3). Adult females consumed an average of 120.1 eriophyids or 7.5
tetranychids per day (Abou-Awad and El-Banhawy, 1986).

The African Raphignathoidea are reviewed. The superfamily includes predators,
semi-aquatic and aquatic species and litter-living species. Saniosulus nudas,
Exothorhis sudanicus, Eupalopsellus olearius (on olives in Egypt) (Meyer and
Ueckermann, 1989).

Some biological parameters and the predaceous capacity of Agistemus
exsertus, Amblyseius swirskii and Phytoseius finitimus were determined in the
laboratory at 27 degrees C and 60-80% RH. The predatory mites successfully fed on
Eriophyes olivi [Aceria olivil. The developmental time of the predaceous mites
averaged 10.5, 5.7 and 7.9 days, respectively. The phytoseiid A. swirskii was more
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voraciqus than the other predators, with a prey consumption rate of 144.4 prey
individuals/female per day. The stigmaeid Agistemus exsertus had the highest
fecundity rate of 66.6 eggs/female, followed by Amblyseius swirskii 44.4 and P.
finitimus 23.5 eggs/female, during an oviposition period of 18.58, 20.06 and 16.0
days, respectively. The net reproductive rate and finite rate of increase were 40.59

and 1.24, respectively, for Agistemus exsertus, 23.78 and 1.32 for Amblyseius swirskii
and 16.32 and 1.12 for P. finitimus (El-Laithy, 1998).

Two predatory mites, the phytoseiid Amblyseius swirskii Athias-Henriot and the
stigmaeid Agistemus exsertus Gonzales, collected from olive cv. 'Eigezy'. The
predatory mites were more frequent in 1995-1996 than in 1996-1997. Introduction of
(or inoculation with) predatory mites onto olive seedlings and young olive trees may
replace miticide applications against eriophyoid mite infestation (El-Laithy, 1999).

Mites from an abandoned olive nursery in Egypt were observed for two years,
during which species diversity, seasonal fluctuations ‘and biological aspects of specific
eriophyid species were studied. Two eriophyid species - the olive bud mite Aceria
oleae Nalepa and the olive rust mite 7egolophus hassani (Keifer), representing a basic
trophic level - were fed upon by two predacious mites - Neoseiulus cydnodactylon
(Shehata and Zaher) and Agisternus olivi Romeih (Abou-Awad et a/,, 2005).

The life table and prey consumption of the predatory phytoseiid mite Neoseiulus
cydnodactylon Shehata and Zaher as affected by feeding on the motile stages of the
olive bud mite Aceria oleae Nalepa, the olive rust mite 7egolophus hassani Keifer
(Acari: Eriophyidae) and nymphs of the two-spotted spider mite 7etranychus urticae
Koch (Acari: Tetranychidae), had been studied in the laboratory at different
temperatures and relative humidities. The rise of different temperatures and relative A
humidities from 15 degrees C and 50% to 25 degrees C and 70% and 31 degrees C
and 80% shortened development and increased reproduction and prey consumption.
Individuals of eriophyid olive mites promoted the different stages to develop faster
than tetranychid nymphs did. The maximum reproduction (2.84, 2.7 and 2.39
eggs/[female]/day) was recorded at the highest temperature, while the minimum
reproduction (1.35, 1.15 and 0.79 eggs/[female]/day) was observed at the lowest
temperature with all prey species. Life table parameters indicated that feeding of A.
cydnodactylon on A. oleae led to the highest reproduction rate (rm=0.225 and 0.122
females/female/day), while feeding on 7. urticae gave the lowest reproduction rate
(rm=0.158 and 0.098) at 31 degrees C and 80% relative humidity and 15 degrees C
and 50% relative humidity, respectively. N. cydnodactylon seems to be a voracious
predator of both eriophyid and tetranychid mites. The adult female daily consumed on
average 136 A. oleae, 99 T. hassani and 12 T. urticae at 31 degrees C and 80%
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relative humidity, while it devoured 72, 52 and 6 individuals, respectively, at 15
degrees C and 50% relative humidity. Both eriophyid and tetranychid mites are

thought to be profitable prey species of N. cydnodactylon as a facultative
predator(Metwally et a/,., 2005) .

VII. THYSANOPTERA

a. Economic Importance of Thysanoptera on olive:

The thrips feed by rupturing the epidermal cells and imbibing the sap. The
destruction of the attacked cells results in the yellowing and the dessication of
damaged areas. The severity of damage caused by nymphs and adults depends upon
the timing of attack. Leaves become deformed by the asymmetric and hardened
growth of their tissues. The fruits also become deformed and smaller than normal.
On young trees or during the emergence of new shoots, attacks on new terminal buds
may prevent development or cause deformation. On floral buds or young fruits the
attack can cause abortion or their destruction with considerable effect on yield.

b. Survey of Thysanoptera:

Liothrips oleae Costa recorded for first time in Egypt (Moursi& Mesbah,1985).
c. Bionomics of Thysanoptera:

Liothrips oleae (Costa) (Thysanoptera, Phlaeothripidae) in an olive-growing area
The number of L. oleae specimens captured in the olive-groves was fairly small during
early April and early June samplings, but greater in the late April and early August
samplings. Their abundant presence in the late April sampling could be due to the
numerous specimens of the overwintering generation.

d. IPM of Thysanoptera:
* Biological control:

The predators of Liothrips oleae (CosTa) were Chrysopa , Chrysoperla spp. and
Orius spp., Franklinothrips orizabensis and Franklinothrips vespiformis. -
*Agricultural and mechanical control:

Monitor thrips adults and nymphs by branch beating or shaking foliage or flowers
onto a sheet of paper, a beating tray, sheet, or clipboard. Adult thrips can also be
monitored using bright yellow sticky traps. Blue sticky traps are most effective for
capturing western flower thrips, but thrips are harder to discern on this darker
background.

Thrips often move into olive when plants in weedy areas or grasslands begin to
dry in spring or summer, so it is wise to avoid blanting susceptible plants next to
these areas or to control nearby weeds that are alternate hosts of certain thrips.

Vigorous plants normally outgrow thrips damage, keep plants well irﬁgated, but avoid
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excessive applications of nitrogen fertilizer, which may promote higher populations of
thrips. Remove and dispose of old, spent flowers. The agricultural practies like,
pruning. row Covers. row covers and Reflective Mulch. Managing vegetation in and
around olive groves in important in reducing the potential for damage from western
flower thrips. Avoid discing orchard cover crops while trees are in bloom. Disc open
areas adjacent to groves as early as possible to prevent thrips' development and
migration to olive trees. There is no current California registration for any chemical
treatment. In years when this pest is particularly damaging and a special local need
registration is approved, apply treatments at full bloom if thrips are migrating to olives

and their presence has been noted in the bloom.
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