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ABSTRACT

The present note presents the importance of the Medfly, Ceratitis
capitate (Wied.) in the world especially in the medeast region including
Egypt, evaluation of the control methods used and the application of the
sterile insect technique (SIT) as a successful and safe method for the fly
eradication or control in many countries. Moreover, the important
requirements for the successful SIT programme and the trials for
improvement of this technique are discussed including the improvement
of the larval rearing media, male-only release , trapping and attracting
systems of the adult fly and the current research on genetic sexing for
elimination of females that cause great losses to fruit after release.

INTRODUCTION

The Mediterranean fruit fly, Ceratitis capitate Wied. (Medfly) is a
quarantine pest in a number of countries which import fresh fruit. It
occurs in many tropic and subtropic countries especially the
Mediteranean region, including all Eastmed entities. If not effectively
controlled, the medfly will cause great losses to these countries.
Currently, aerial or ground insecticide sprays are used for its control. As
a result of the continuous use of insecticide treatments, at least two
problems are faced ; that related to public perception of pesticide
residues in orchards and to increase secondary pest out break, beside the
high insecticide costs'0. The sterile insect technique (SIT) has been used
successfully against this pest in some countries, and a large number of
mass rearing facitities are already built. However, one of the obstacles
which has hindered a faster and wider adoption of (SIT) against the
medfly particularly in citrus, is the damage of fruit due to sterile female
stings . To overcome this problem, many trials have been done to
develop medfly genetic sexing strains in which large scale separation of
sexes is possible, to allow male-only sterile fly release*2"3"4*.
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This presentation will inform on the last and present status of the
use of the (SIT) for controlling the medfly will special stress on the
Medeast region including Egypt.

The Medfly is one of the primary " parasites of fruits and
vegetables. Its wide host range of over 200 species includes many
commercialy important crops. These include :

Sweet Orange
Mandarin
Apricot
Peach
Pear ,
Guava
Fig
Laquat

Bitter orange
Grape fruit
Plum
Apple
Quince
Mango
Papaya
and other potential hosts

Beside its cosmopolitical distrubution, the fly is the most
significant problem in fruit production in the eastern part of the
Mediterranean. It causes enormous damage or costs large sums of money
to control in entities of the region , namely Cyprus , Egypt, Israel ,
Jordan , Lebanon , Syria and Territory under the jurisdiction of the
palistinian Authority.

The total area involved in the Eastmed entities is about 1,309,3000
km2 , of this, 9,652,000 hectares are cultivated. Fruit production areas
total about 530,000 hectares in the area. Citrus is produced in slightly
less than one half of this area. If not effectively controlled, the medlly
will cause losses of from 20 to 100 % of the tropical and subtropical fruit
in the area. The costs of medfly control throughout the region varied
from approximately US $ 40 per hectar per year to over US $ 100 per
hectar per year, depending upon the host and the political entity
involved. An average of US $ 60 per hectar per year was established for
effective medfly control throughout the region.

In Egypt, the medfly infests citrus and stone fruit in all agricultural
areas and severely restricts the expansion of this portion of agricultural
sector. It not only reduces the quality of these commidities but also limits
their production to levels insufficient to supply national needs.
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The control methods used are insecticide applications, frequently
from 10 to 12 per year. The annual amount of insecticide used for
controlling the medfly in the Eastmed entities is in the hundreds of
tonnes.

Egypt has more than 7 millions acres of arable land, of which 1.3
million acres are used to produce crops susceptible to medfly attack
amount to more than 0.5 million tons annually, much of which must be
sprayed periodically with pesticides to establish some degree of medfly
control. Costs per application may reach more than US $ 70 per acre for
imported pesticides alone. Pesticide residue problems for harvesters and
consumers have also raised some concern as to the total dependence on
this measure alone as a means of controlling this pest. Despite these
pesticide treatment, a significant portion of the fruits on the market are
found to be infested when harvested at maturity.

Producers are therefore forced to rely on insecticide-bait sprays to
protect commercial fruit from fruitflies. Such sprays offset otherwise
viable integrated pest management (IPM) schemes, often including
augmenative release of natural enemis, that are in place against a number
of other fruit pests. As a result of this continuous use of insecticide
treatments growers face increasing environmental problems related not
only to public perception of pesticide residues in orchards and their
products, but particularly to increasing secondary pest outbreak*h. More
environment-friendly and target specific techniques, such as the SIT as
well as more sophisticated genetic control methods and / or augmenative
release of natural enemies, are therefore receiving renewed attention.

Research on the use of the Sterile Insect Technique against tropical
and subtropical fruit Hies, including the Mediterranean fruit fly began in
the med 1950'\ Since then the technology has matured enormously,
culminating in a number of important successes in controlling or
eradicating fruit fly pests, particularly in the western Hemisphere ,Japan
and Australia. SIT has been successfully used to control or eradicate the
medfly from Mexico, part of Guatimala. accidental introduction into the
USA , and is currently being used in Argentina and Chile. The SIT also is
used against a significant number of insect pests including the New
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World Serewworm , pink bollworm, codling moth, Mexican fruit fly,
Caribbean frui fly, gypsy moth, oriental fruit fly, etc.

Factories to produce sterile medflies exist in Hawaii, Mexico
Guatimala , Chile and Argentina. These factories currently produce more
than 1,5()(),()()(),()()() sterile medflies per week. There is need for
approximately 500 million more sterile medflies / week in the New
World. There are no medfly factories in other regions of the world. This
large number of already operating tephritid mass rearing facilities in the
world, and in particular the number of recently built or planned facilities
is in itself an indication of the progress made in the development of this
technology.

Sterile Insect Technique in Middle East and North Africa :

The project "Eradication of the Medfly from Egypt utilizing the
sterile insect Technique (MISR-MED)" was a co-operative undertaking
by the government of Egypt and the Inernational Atomic Energy Agency.
In 1982, a formal agreement was signed between the IAEA and Egypt to
eradicate this pest from Egypt. The project proposal arose from the need
to eradicate the medfly from Egypt in order to save annual losses to the
fruit industry due to medfly infestation. In 1983 a team of entomologists
undertook a survey of crop losses and estimated these to be between US
$ 20 and 40 millions annually. The team recommended that the
eradication project should be implemented without delay. However,
unfortunately MISR-MED was suspended by the Ministery of
Agriculture in 1986.

In 1986 , the government of Algeria, Tunisia , Lybia and Morocco
submitted requests to IAEA for assistance in developing national
capabilities to apply the SIT against the medfly. To satisfy these requests
the joints FOA / IAEA Divisionhas establprojects for these countries.
The purpose is to assist the countries in investigating the possibility of
applying SIT for medfly control and eradication. The economic
importance of medfly infestation has been assessed by the four countries.
Using the information available in the countries, the agro-economists
involved have evaluated under appropriate hypothesis the direct costs
and identified related indirect costs. The annual direct costs are estimated
to amount to not less than US $ 5,567,000 for Algeria, 7,484,000 for
Libya, 9,229,000 for Morocco and 7.436,000 for Tunisia.
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Consultants from Cyprus , Egypt, Esrael , Jordan , Lebanon , Syria
and the Territory under the Jurisdiction of Palestinean Authority were
invited to meet together in Vienna , Austria 24-27 May 1994 to discuss
the oportunities for medfly control on a regional basis using the SIT.

One of the obstacles . however, which has hindered a faster and
wider adoption of the Sterile Insect Technique against the Mediterranean
fruitfly , particularly in commercial citrus producing regions , is the
damage fruit suffers due to sterile female stings. These females ,
although not able to lay fertile egg , still have the drive to bore into fruit
thereby injuring it (at least commercially) and as a result reducing its
market value(5). Therefore , medfly genetic sexing strains in which large
scale separation of sexes is possible throug genetic manipulation ,
allowing male-only sterile fly releases. Since the early 198O's,when
genetic sexing work has initiated for medfly , important advances have
been made in medfly mass rearing systems.

The "first generation" genetic sexing strains based mainly on
pupal color mutation(2) were developed at various laboratories*3*
However, these strains never reached the stage of practical application in
field programmes due to rapid strain breakdown , late separation of sexes
at the pupal stage and the need for expensive sex storing machines.
Recently , genetic sexing strains based on a temerature sensitive lethal
(tsl) mutation have been developed at the FAO / IAEA laboratories at
Seibersdoef*4'. Unlike previous pupal color sexing strains , these "second
generation" sexing strains allow female killing at an early (embroynal)
stage , in addition , they are essentially stable under mass rearing
conditions. Rearing these strains requires adequate temperature control
systems especially in the larval rearing area producing males and females
for colony maintenance. In addition , egg production has to be
approximately three-fold if the male production of a given facility is to
be doubled.
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