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A For the past three decades Africa has been a net importer
of food, therefore agriculture plays significant role in
Africads devel opment

A Agricultural biotechnology alone will not solve the multitude
of problems that farmers in Africa face but it has the
potential to make crop breeding and crop management
systems more efficient thereby generating improved crop
varieties and higher yields.

A The challenges facing the continent on biotechnology and
biosafety include
I lack of fund;
I loss of trained technical expertise;
I slow development of the biotechnology sector;
I Inadequate IPRs infrastructure;
|

| government not taking a more active political role in promoting the
technology and

I the public acceptance.
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A The North Africa (NA) region expands from Egypt to
Morocco and embrace Egypt, Libya, Algeria, Tunisia,
Morocco, Algeria and Tunisia.

A Countries in this region have a low percentage of
arable land with and extensive regions of deserts.
Agriculture playing an important role in the national
economy of NA countries, it serve to provide food and
raw materials for the domestic industry in these
countries.

A Countries in the region are food importers especially for
cereals. The main crops cultivated in the NA region are
cereals, grain legumes, forage species, vegetables,
citrus, sugar crops, fiber crops, oil crops, almond and
date palm.
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Diagram illustrating the production of the 12 most important food
and agricultural commodities in Egypt according to FAOSTAT 2009



Top Production for North African Countries
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A Food security is a major challenge for the NA
continent. To reach self-sufficiency for food in the
region, a demand for improving agricultural practices
IS requested.

A The big challenge is to feed all people with the
limited available land and with less water.

A To achieve this goal there is a need to use and
develop new technologies, to increase farmer
awareness, to set suitable governmental policies and
to reclaim arid lands.

A Biotech plants aim to increase both the amount and
guality of food produced on the continent and by
doing so, making families more food-secure, exports
more profitable, and improving social and political
stabllity. It is major opportunity to enhance the
production of food crops




What do we expect from Biotech Plants?

A During the last three decades, scientists in the field of
modern biotechnology did tremendous works for developing
Biotech plants with increased productivity and nutrition, safe
and tolerate different environmental stresses.

A Integrating conventional plant breeding with plant
biotechnology will have great impacts on the global food/feed
market,

I would contribute to global food, feed and fiber security;

I would lead to a safer environment; a more sustainable agriculture; and

I WOLII0(|1 alleviate poverty and hunger in the developing countries of the
world.

A For any agricultural technology, benefits are usually quantified
IN monetary terms.

AFarmersodo adoption of new tect
expectations of their net benefits. They choose technologies
and practices that they expect to earn the greatest benefits
based on yield performance, taste and preferences, farm
characteristics, savings in management time, demand for
produce/product and costs.



Biotechnology Trade

A All NA countries have ratified the Cartagena
protocol of biosafety. It requires countries to
establish biosafety for trans-boundary
movement, transit, handling and use of all living
modified organisms that may have advance
effects on the conservation and sustainable use
of biological diversity, taking into account risks to
human health.

A However, the region is experiencing delays in
the implementation of the new biotechnologies
and the national biosafety framework (NBF).



National Biosafety Frameworks
(NBFs)

NBFs vary from country to country, but usually
have a number of common components:

A Government policy on biosafety
A Regulatory regime for biosafety

A System to handle notifications/requests for
permits

ASystems f or edfbrodmernsandupo:
monitoring for environmental effects

A Systems for public information, public
awareness and public participation
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Article 2

neéeEach Party shall take nece
legal, administrative and other measures to implement its

obligations under this Protocol éeé
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Status of Biosafety Regulation in North Africa (Source: ABNE)
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Biotechnology Trade

A North African countries consume large
guantities of biotech products such as corn
and soybeans.

A Although most of North African countries
(Egypt, Tunisia; Algeria and Morocco)
adopted Biotech plants for crop production
Improvement, and for agricultural research
and development, Egypt was the only
country to approve commercialization of
Biotech plants.



Biotechnology Trade

AEgyptbs agriculture plays
economy of the country. Crop rotation helped to
raise the agricultural production.

A Although it has not yet produced any commercial
biotech crops, Egypt leads the Middle East and
North Africa region in the development and
acceptance of agricultural biotechnology.

A The Egyptian government continues to maintain a
general import policy for biotic plants that allows
Imports as the long as the imported product is also
consumed in countries of origin.
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Biotechnology Trade

A In Algeria, most agricultural activities are in the north of
the country. The dominant crops are annual, and mainly
field crops such as cereals, forages, food legumes and
potatoes.

AAt 238 million hect ar e dargest |
country, but only 3.4 percent is arable land, of which less
than one-fifth is cultivated (around 15 million hectares).
The country depends on imports for 45 percent of its
food.

A Tunisia is a net importer of agricultural products. United
States exports coarse grain, wheat, soybeans (together
with soybean oil and soy meal), corn and corn oil to
Tunisia. However, the activities involving the production
of Biotech plants and recombinant DNA in Tunisia are
restricted to the structures of research.



Biotechnology Trade

A Moroccan imported agricultural, food, beverages, and
tobacco products. It has very close economic and trade
relations with the EU countries, they control about 40% of
Moroccods agricultur al and f
for over 60% of Moroccan agricultural exports (mostly fresh
fruits and vegetables).

A Interestingly, only about 4% of exports go to the United
States (for the most part olives, olive oil, anchovies, capers,
processed tomatoes, occasionally Clementines, and
essential oils). Moroccan imports soybeans and products,
corn, corn products, and wheat (soft and durum), and
planting seeds from the United States.

A In Libya they import most of their agricultural and food
products. then Sahara covers 90% of land, it is a desert with
only a few oases and has no permanent rivers, but aquifers
lie beneath the vast desert.



Submit Permit Application

National Biosafety Committee

Issue
importation Supreme Committee Seed Registration

For Food Safety Committee
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Assign inspectors from relevant Institutes
Ins pect to ensure compliance

Applicant request for registration

Commercial Release

Steps required for Commercial release of Genetically engineered Plants in Egypt




Agbiotechnology
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yield effect of institutions can crop biodiversity can
biotechnology tends reduce IP and be preserved and
regulatory costs for could even be

to be larger in developing countries restored with
developing countries biotechnology



Capacity Building

AThe implementation of plant biotechnology in
Africa requires an infrastructure of various
disciplines, incorporating scientific expertise,
policy, regulatory and institutional frameworks.

fOne of the most challenging matters is the
availability of qualified personnel's capable of
handling and carrying out biotechnology
research and applications. Most NA countries
hold a large number of research Institutes that
adopt biotechnology activities.



Capacity Building

Miotechnology framework in Egypt consists of:

I Universities whether governmental such as Cairo and
Ain-Shams University or private Universities including

American and German Universities in Cairo.

I Research institutes such as the National Research
Center, Scientific Research and Technology complex
and the Agricultural Research Center (ARC) which
brings together 16 research institutes; including
Agricultural Genetic Engineering Research Institute

(AGERI) and Desert Research Center.



Capacity Building

An Algeria, there are 5 public institutes and 11 universities
that carry out biotechnology activities.

AAmong these institutes are: the Institut National de la Recherche
Agronomique dOoOAl g®ri e (I NRAA) , |l nstitut
Institut Technique des Cultures Maraicheres et Industrielles (ITCMI), Institut
Technique de | 6Arboriculture Fruiti re
de | 6Agricul tur e Onthddaherihand, the earfigstTnEliftss) that
started biotechnology activities are |In
Institut de Biologie (ALGER/USTHB) and Institut de Biologie/ORAN. The different
organizations were involved for 12 - 39 years in plant breeding and from 4 to 19 years
In biotechnology.

AThe Algerian National Wheat breeding program was
initiated by INRAA and ITGC with the involvement of
ICARDA and a mixed team (INRAA/ITGC) to handle the
different activities.



Capacity Building

An Tunisia, Plant Biotechnology was started recently in
1990 when INRAT established a biotechnology laboratory
to use tissue culture for micropropagation and to produce
citrus-free disease.

Miotechnology activities are carried out in Public
Universities as Ecole Supérieure d'Horticulture de Chott Mariem Public
University, Faculté des Sciences de Tunis Public University and Institut
National Agronomique de Tunisie, Public Research Centers as Centre de
Biotechnologie de Sfax 17 CBS, Institut National de Recherche
Agronomique Tunisie Public and Institut National Recherche
Scientifigue&Technique and private centers as Société Mabrouka and
Station d'Appui de la Manouba.

An CBS, the transformation of wheat has been developed
after evaluation of local germoplasm for salt tolerance and the
genetic mapping of salt tolerance genes. The transgenic lines
are evaluated In the greenhouse. Also, transgenic potatoes
for resistance to the storage moth have been obtained while

development of wheat with salt tolerance is still in progress.



Capacity Building

An Morocco, most of the biotechnology activities
are carried out In governmental research

Institutes such as Institut National de la recherche
Agronomique (INRA); Institut Agronomique et Veterinaire AV
Hassan | | (1 AV) ' Ecol e Nat
(ENA) and Ecole Nationale Forestiere d Ingénieurs (ENFI) and

Faculties of Sciences of the Universities system.

AThe Networks of Centres of Excellence in Morocco includes
MisoBiop (Competence Centre for Soil Micro-Biology and
Plant Biotechnology), Faculté des Sciences (Rabat) and INRA.
An Morocco, INRA has several on-going research
activities on legumes cereal transformation
research to produce drought tolerant durum and
bread wheat and Faba bean resistant to
Orobanche.



Capacity Building

An Libya, the Biotechnology activities are
limited to some universities (University of
Elfatin, University of Omar Mukhtar
University of Sabha, Academy of post
graduate) and Research center.
Biotechnology Research Center (BTRC) is
among the most popular Institutes that
carry out plant biotechnology activities.



Biotech plants in Egyptian

A Egypt has planted GM corn
and cotton in several climatic
regions in the agricultural N Fungal

resistance

research stations and In
selected area in the country to
conduct field trails.

A The situation of biotechnology
In Egypt Is rather complex.
Although Egypt is ready for
commercializing a number of
economically important GM
crops developed by Egyptian
Institutes, none of them has
reached the market yet.




Biotech plants in Egyptian
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Biotech plants in Pipelines

Biotech Potato Biotech Tomato



