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The Egyptian cotton culture and industry started to de-
velop in the 1820s. Improving cotton varieties cultivated
in different locations in the delta region and newly re-
claimed areas was considered a national priority in 2002.
The aim is to increase the profitability of cotton produc-
tion, and meet the competitive edge with other crops with
a major task to increase the total cotton cultivated area in
newly reclaimed land in Egypt with maximum cotton qual-
ity and quantity production level per hectare.

The target of the cotton biotechnology program is to use
advanced recombinant DNA technology to preserve cot-
ton germplasm quality, increase its productivity by re-
sisting biotic factors and tolerating environmental condi-
tions (heat, salt and drought) for the sensitive varieties
focusing on producing high quality fiber and maintain-
ing fiber quality and quantity when cultivated in newly
reclaimed areas. In coordination with the Cotton Research
Institute, new hybrids have been tested in order to select
varieties for the improvement of heat and salt stress tol-
erance using recombinant DNA technology. The Agricul-
tural Genetic Engineering Research Institute (AGERI),
the Cotton Research Institute (CRI) of the Agricultural
Research Center and the Ministry of Agriculture will su-
pervise final field-testing of the new transgenic cotton
hybrids. The following steps have been studied to fulfill
this goal:

* Identification and isolation of abiotic stress tolerance
genes responsible for heat and salt stress tolerance.

* Development of an eukaryotic vector carrying the in-
dicated gene and selectable marker.

* Creation of an Egyptian cotton transformation system
for proven constructs and elaboration of a regenera-

tion system for Gossypium barbadense target variet-
ies.

The next step will be molecular studies on transgenic cot-
ton plants at different levels (in the controlled environ-
ment, greenhouse and confined field-testing).

The main goal of the cotton biotechnology program at
AGERI is to develop new biotechnological approaches
to control insects with minimal use of insecticides, a step
in this direction is to produce transgenic Egyptian cotton
varieties that resist insects and tolerate abiotic stress (heat,
salt and drought). Genes, which have the potential to im-
prove cotton quantity and quality, must be identified, ma-
nipulated, and genetically engineered into a genotype that
cotton breeders can effectively utilize. Identification of
genes resistant to insects, and to adverse growing condi-
tions like high temperature, soil salinity and drought and
their incorporation into new varieties will have a direct
impact on the productivity of the plant. With the transfor-
mation process becoming more successful, genetic engi-
neering is going to be a major thrust in cotton research
and production.

Main achievements of the program:

1- In vitro regeneration and transformation of Egyptian
cotton varieties.

2- Study of key proteins and their genes responsible for
salt, drought, heat stress tolerance, and insect resistance
(multiple adversity resistant genes).

3- Development of transgenic Egyptian cotton varieties,
resistant to insects, using Bt genes molecules, CryI(A)b
and Cryl(A)c with targeted activities for the pink boll-
worm.
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4- Study properties and biochemical functions of key fac-
tors responsible for fiber initiation and development for
fiber quality maintenance and improvement.

5- Isolation and purification of megabase size DNA and
construction of Egyptian megabase DNA bacterial artifi-
cial chromosome (BAC) libraries to be used in gene fam-
ily identification and map-based cloning.

6- Development of transgenic cotton tolerant to abiotic
stress via carbohydrate accumulation via overexpression
of manitole dehydrogenase gene and fructane synthase
gene for manitole and fructan accumulation and also, via
amino acid accumulation using over expression of Delta-
1-Pyrroline-5-Carboxylate Synthase gene.

Additional progress in these areas is likely to be achieved
in a shorter period of time than before due to new devel-
opments in gene identification and transformation tech-
nologies. Genomic technologies associated with struc-

tural, functional and bioinformatics are being developed
under the AGERI biotechnology program targeting the
most needed economic traits for Egyptian cotton such as
fiber quality, earliness and multiple adversity gene fami-
lies associated with host plant resistance. Using new
AGERI genomic laboratory facilities and BAC libraries
that are developed, screening for these traits is carried
out. Several genes for stress resistance and fiber modifi-
cation are being tested in various laboratories. New genes
for insect and herbicide resistance are being sought. A
strategy to modify fiber using metabolic pathway engi-
neering to produce aliphatic polyester compounds is un-
der development. Particle bombardment technology has
been developed to introduce and test genes in elite vari-
eties of cotton, without the need for regeneration or other
tissue culture practices and backcrossing. These devel-
opments will lead to improved agronomical and fiber traits
in cotton and enable the industry to expand its market
share.
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