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INTRODUCTION




resistant.  Such loss of current popular cultivars would cause a temporary
distuption in the industry as necessary adjnstments were made. Therefore,
mainlaining genetic diversity among crop genoiypes offers a measure of
protection against potential losses from crop pests and facilitates the creation of
searegating populations from which plants with supenor gene combinations can
he selected

At present Egyptian cotton genetic resources are very limiled meaning
that cotton breeders should focus their exertion to maintain and expand genetic
diversity. Patterns of genetic and geographical wvariahon in the cotton
collections need to be analyzed i order to better screen for desirable genes. It
may be possible to both increase diversity within regions and achieve greater
penetic gains in yield and fiber quality by tapping genetic resources outside
onc's geographic area. Introgression of genes from feral/exolic cotton and
through inter-intra-specific hybndizabon introgress desirable hentable waits
{msect, pathogen, and environmental siress resistance; unique fiber properties;
Mochemical propernes; etc) from related races into acceptable apgronomic
CENOTyPes.

Recognition and deseription of genetic vanation is accomplished at both
the phenotypic and the genotypic levels. Pedigree information and traditional
breeding  studies provide useful information on genetic diversity, The ability o
ufilize DNA technology, such as molecular markers, provides a more accurate
and reliable ghimpse into these genenic relanionships.

Although molecular markers are aot a direct product of quantitanve
zenehics, the explosion of interests in thelr use in plant breeding 15 large part
because of the mplementations they have for helping solve problems that are
common to quantitative genetics and plant breeding (Dudley, 1997). The
avatlabuity of molecular markers provides an addifional dimension to the use of
quanttative genetics in plant breeding. Potential applications of molecular
markers incinde marker-assisted selection, 1dentification of the number of genes
controfling quantitative traits, pgrouping germplasm info related groups,
selection of parents and marker-assisted backcrossing,

Increasing the scope of this work will assist in a beiter understanding of
the diversity exasting in Geossypium, of the hentable systems of cotton plant,
and of the systematics of the genus. The DNA-based studies also have afforded
(he opportumity to examine gemetic relationships across different pools of




cultivaicd germplasm. More  information wall be available on why plant
1esistance genes are clustered together, or what candidate genes should be
considered when manipulating quantitative freats loci for crop improvement
(Paterson, 1996}

Clustering, of vartous line types 18 apparent, indicating genettc distance
cstimates among cotton genotypes and will reveal useful information for fune
breeding efforts. This information can in turn be used te plan crosses and,

perhaps, maximize genetic diversity and heterosis.

The nses of molecular markers in assessing genctic relationships among
genatypes have many advantages. These usfulnesses are promeled by thetr: (1}
jarge numbers; {2} lack of environmental interaction; {3} abiity to be organized
into linkage groups apd (4) in a nunber of cases, estimates of penchc
relationships determined through  marker-based distance calculations have
correlated well with plant performance and pedigree. This makes them useful
tonls for discriminating samong, genetic relationships in cotion, At presend, little
information regarding penetic distance among cultivated cotton genotypes has
been conducted,

Molecular murkers have been used 1o assess the relalonstap among
species in the genus Gossypium, providing a clearer phylogenetic preture af tlus
group of plants. The visualization of DNA pelymorphisms wathun any germpool
iz known as “ DNA fingerprinting”. The fingerpnnds may be used as a tool for
determimng the 1dentity of a specific DNA sample or to assess the relatedness
between samples. Tinperprinis are also used as a source for genetic markers to
gencrate linkage maps or to identify molecular markers linked to phenotypic
trait and/or pgenetic loci. Many DNA fingerprinting techniques have been
devcloped in the past few years and are generally based on one of two

strateples:

I- classical, hybridization-based, fingerprinting

It involves the cutting of penomic DNA with restiiction Endonuclease
followed by electwophoritc  separation of the DNA fragments. Restriction
fragment length polymorphism (RFLPs) 1s an example for this technique.




11- PCR- based fingerprinting

It involves the i vitre amplification of particular sequence of DNA
using specific or arbitrary pomers and a thermostable Folymerase.
Amplification products are separated by electrophoresis and detected by
staiming or usc of labeled prmers. Techniques in this category include Random
Amplified Polymorphic DNA (RAPD), DNA amplification fingerpninting
{DAF} and Arbiirarily primed- Polymerase cham reaction, PCR, (AP-PCR).

Amplified Fragment Length Polymorphism (AFLP) technology i1s a
DNA fingerprinting technique that combines both of these strategics. 1t is based
on the selective amplification of subset of genomuc restriction fragments nging,
PCR. DNA is digested with restricion Endonuclease, and double-siranded
DNA adapters are ligated to the ends of the DNA fragmenis 1o penerafe
iemplate DNA  for amplfication (Lin and Kue, 19%5). The DNA
polymorphism 1dentified using AFLP are typically mhented m Mendelian
fashion and may therefore be used for typing, identification of molecular
markers, produce amarker-assisted breeding programs, and mapping of genetic
loga,

The current study  was planned through the eyes and the practical view
of conventional plant breeders, who have the desire to learn and accept
innovative methods that enhance the available crop unprovement techniques.
(Genetic improvement through hiotechnology needs conventional breeding for
many reasons. Of them, the elite cultivars will be the parents of the next
generation of improved genotypes. Second, field testing across locations er
cropping systems and over vears will be needed to determine the best selections
due to the GXE mteraction (Kang and Gauch, 1996). Third, the concept of
gene pools has been enlarged 10 include Transgencs and native cxotic gene
pools that are becomng avalable through comparative analysis of plant
biclogcal repertoires (Lt:i:., 1598).

Based on the previously stated concepts this study was initiated for the
ientification of cotton genstic matenals, blwrring the line beiween genetic
diversity and 1mprovement efforts. To dale only a few studies have been
conducted, touching molecular charactenzation of cotion genehic reticulation
and  diversity, Only a fcw siudics using AFLP markers, aimed at
charactenization of cotton species reticulation and genetic diversification, have
been conducted.  This study showing the robustuess and power of AFLT




tcchnique for cotton nuclear penome analysis and discriminating among

different cotton specias.

The main objectives of the enrrent study are:

1- Employing AFLP markcrs for studying intra- and mter-specific genetic
diversily and phylogenenc relationships amonpg a diverse collecnion ef

COTton taxa.

2- Utlizing traditional and molecwar breeding methodologies for the
identification of diverse genotypes and, consequently, the accurate choice
of the genetically umgue parents as potentially important new sources of

favorable alleles for Egyptian cotion improvement.




