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Brief Summary of the Report

Biotechnology is considered nowadays as the most important
technology in the agriculture sector in the advanced world. Its
applications involve recombinant DNA technology and genetic
transformation of plants and animals and, more recently, the
applications of nanotechnology that results in the creation of
new molecules with ambitious agricultural applications.

These applications, along with others when merged together,
they can retrieve new avenues for food production and
agricultural cervices that secure the sustainable development
for agriculture sector which results in securing the increasing
needs of the world’s population.

Since Arab countries have not yet benefited from these
applications in the agriculture sector, the Arab Organization for
Agriculture Development (AOAD) paid attention towards the
detection of the present status of biotechnology in the Arab
countries and point out the weaknesses and obstacles so that
the organization can help in developing joint programs for
development of Arab countries in the agriculture sector.

The present study is a merge among different studies of ten
Arab countries on the status, weaknesses and obstacles as
well as future prospects and possible joint programs for the
benefit of the Arab world. The study has been made in six
chapters, in which the first involves the present status and
applications of biotechnology in the Arab countries. The
chapter has identified biotechnology and evolution of its
applications starting from tissue culture (conventional
biotechnologies or first-generation biotechnologies) up to the
second-, third- and fourth-generation applications that involve
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plant and animal genetic transformation, genomics,
bioinformatics and nanotechnology.

Outputs of this technology became well-known and so popular
that helped the farmers all over the world solving difficult
problems in agricultural treatments and applications in
addition to the safety and health issues. They involve the
production of virus-free seedlings of economically important
crops such as banana, potato and date palm through tissue
culture, embryo rescue and production of dihaploids, cell
fusion, serological diagnosis for plant and animal diseases, the
production of environmentally-friendly biopesticides,
improvement of crops like corn, rice and wheat via marker-
assisted selection for biotic- and abiotic-tolerant germplasm,
evaluation of biodiversity in crop plants and animals.

As for the genetic engineering applications, it is now possible
to transfer genes between genetically-unrelated species. The
most well-known examples of economically-important traits in
crop plants are the tolerance to abiotic stresses such as
salinity and drought, resistances to insects, viruses and
herbicides. Nanotechnology has recently strongly emerged for
the creation of new molecules and particles and possibly help
in the production of food with new color, flavor and chemical
constituents that meet the consumer’s health needs and
desire. It also can help consumer detect food spoilage and
farmer can use new chemicals as essential plant nutrients and
insecticides.

The first chapter also reflects the negative performance of
Arab countries, while developed countries are putting the
short- and long-term plans to maximize the benefits due to
the adoption of these technologies. This indicates that Arab
countries will eventually be in a position to import outputs of
these technologies rather than having a roll in the inputs. The
chapter also indicate the possible risks of commercializing
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different biotechnology’s outputs on human and animal health
and on the sustainable use of biodiversity and, accordingly, it
is a must to follow the rules indicated in the Cartagena
protocol for the safe use, handling, trans-boundary movement
of GMOs.

Chapter two indicates the present status of researches and
applications in agriculture biotechnology in ten countries of the
Arab world. It briefs the present activities and achievements in
the area of plant and animal production. Great differences in
the quality of technologies adopted so far in these countries
are noticed which reflect the difference in the policies, financial
support and human recourses available in these countries.

Plant tissue culture is the most common biotechnological
application in these Arab countries, where it involved the
production of virus-free seedlings of different plant crops such
as date palm, potato, banana, strawberry and olives and more
recently medicinal plants as sources of secondary metabolites
and genes for abiotic-stress tolerance. There are tens of
laboratories in the Arab region that produce and commercialize
millions of seedlings every year. Private sector in Egypt and
Jordan, for example, commercialize as high as six million
seedlings per year that are virus- and phytoplasma-free.

Considering the genetic fingerprinting and molecular markers
for the sustainable use of genetic resources and traceability of
economically-important traits, there are a number of projects
handling the issues of recombinant DNA via molecular
markers, the detection of relatedness of genetic resources and
genome mapping and marker-assisted selection. Examples of
Arab countries utilizing these applications are Egypt, Morocco,
Jordan, Lebanon and Syria in a number of plant crops such as
date palm, wheat, corn, olives, beans and trees.
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In the area of molecular diagnosis of plant diseases, most of
the Arab countries rely on the serological detection (ex.,
potato, trees, etc.), while a little number utilize on the
molecular tools in diagnosis of viral, fugal and phytoplasma
diseases. Through this, Egypt, Lebanon and Jordan have
developed antibiotics against viruses and commercially
distributed the diagnostic kits.

In the area of preservation of genetic resources, Arab
countries, in general, have the infrastructure for preserving
seeds only without the possibility to do genotyping and
detection of germination ability and making seed refreshment.
Egypt is the only Arab country that have a successful story of
the establishment of a gene bank inside the Agriculture
Research Center (Giza, Egypt) that preserves economically-
important crop seeds like wheat, barley and corn besides other
crop seeds under -80 up to -1800C.

In the area of genetic transformation, there are no programs
in the Arab countries on utilizing this technology in plant
improvement, except for Egypt that is working on the
production of Bt-cotton and is, now, testing transgenic wheat
for drought stress tolerance in the desert. There is also an
effort towards the development of corn tolerant to water and
heat stresses and cucurbits and tomato with virus resistance.

In the area of biosafety, the subject of GM detection was
extensively raised as one of the important issues in
governmental organizations of Arab countries, with focus on
GM corn. The detection relied on the use of polymerase chain
reaction (PCR). However, the FAO is organizing a regional
program including Lebanon, Syria, Jordan, Yemen, Sudan and
ARE to establish the infrastructure for the detection of GMOs in
crop seeds and products.
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In the area of veterinary sciences, as the animal resources
represent the most important income of the agriculture sector
for Arab countries such as Sudan and Egypt, biotechnological
applications include the molecular diagnosis of diseases via
PCR and the studt of the genetic information on the molecular
level for infectious diseases of bacteria, viruses and
phytoplasma that help in finding ways of defense. There are
efforts in the production of antiserum and use of molecular
markers in the breeding programs of countries like Egypt,
Sudan and Eraq. However, many of these applications are in
the infantry stage.

Chapter two also emphasizes the applications in the area of
food production and the detection of toxicity and food safety
and the use of enzymes with nutritional value (ex., Amylase,
protease, etc.) and in recycling of agriculture residuals. Many
Arab countries are producing biofertilizers and biopesticides
such as Iraq ((biofertilizer from nitrogen-fixing Rhyzobia) and
Egypt (biopesticide from locally isolated from Bacillus
thuringiensis). The latter bioproduct is successfully
commercialized in Egypt, Saudi Arabia and Sudan for a
number of years.

In the area of bioenergy production, Sudan is producing
ethanol from Molas (Kenana Co.). Irag and Yemen are
producing biogas from microorganisms. As for the treatment
of environmental contaminants, Arab countries are paying
attention towards the treatment of sewage water utilizing
microorganisms (ex., Morocco, Iraq, etc.). However, these
applications are still in the infantry stage.

Chapter three is emphasizing the scientific other organizations
working in the area of biotechnology. The research center
mostly governmental and belong to ministry of agriculture
while universities and institutes belong to the ministry of
higher education and scientific research. The chapter indicates
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the great difference in facilities that serve the applications of
biotechnology in the Arab countries. Egypt is considered as
one of the well-equipped Arab country, while Yemen is the
least-equipped. There are many accredited laboratories in
Egypt and Lebanon. Many research projects have been funded
in Arab countries for the applications of biotechnology from the
European Union and different American agencies such as
Morocco, Syria and Lebanon. The fund includes infrastructure
and instrumentation. However, the local governmental fund
from the Arab countries still weak and not enough to cover
research expenses.

Chapter four emphasizes the policies and legislations in the
Arab countries on the safe handling of biotechnology products
and outputs. Most Arab countries have ratified the Cartagena
protocol that indicates the safe handling, trans-boundary
movement and commercialization of GM products. Some
countries have already prepared a bill for the biosafety issues
and guidelines, however, law has not yet been approved from
the Parliaments of these countries.

Chapter five deals with the constraints and obstacles in
utilizing or adopting biotechnological approaches in agriculture
research and development in Arab countries. The chapter also
indicates the recommendations to overcome these problems in
the Arab countries. The chapter indicated the promising
achievements which might attract the private sector to invest
in these products. The most promising examples involve the
outputs of tissue culture and the production of virus-free
seedling for a number of economically important crops, the
production of the biopesticide AGERIN, the production of
biofertilizers, recycling of Agricultural residuals, the production
of drought-tolerant wheat and insect-resistant cotton. Sound
of these biotechnological outputs will be feasible in the near
future.
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As for the constraints and obstacles in the areas of
biotechnology, most Arab countries indicated that lack of
policies, legislations, national research and development
programs, cleverness, infrastructure and funding are the most
affecting problems. This chapter emphasizes the main
recommendations given in the country reports such as the
need to name a gene bank to serve the Arab region, have
harmonized legislations on how to handle, transfer and
commercialize outputs of this technology, creation of an Arab
Expert Center in the hot subjects of biotechnology,
determination of a center-of-excellence for the Arab region,
creation of Arab networking to exchange information in the
news and events of biotechnology and establishment of
research and development programs in the area of
biotechnology. The Arab Organization for Agricultural
Development can help speed and fulfill these
recommendations in a more organized way.

Chapter six emphasizes suggested research and development
programs for the Arab region as a starting for cooperation
among them under the umbrella of the AOAD. Two candidate
programs involve :

“The Development of Heat Tolerant Bread Wheat for The Arab
Region”.

“"Risk Assessment of Modern Biotechnology Products on
Biodiversity in the Arab Region”.
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