GENETIC STUDIES AND PROPAGATION OF
DATE PALM SEEDLINGS USING
TISSUE CULTURE

By

AHMED GAMAL EL DIN MOHIE EL DIN HASSAN
B.Sc. Agric. Sci. (Biotechnology), Fac. Agric., Cairo Univ., 2004

THESIS
Submitted in Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCE
In

Agricultural Sciences
(Genetics)

Department of Genetics
Faculty of Agriculture
Cairo University

EGYPT

2010



APPROVAL SHEET

GENETIC STUDIES AND PROPAGATION OF
DATE PALM SEEDLINGS USING
TISSUE CULTURE

M.Sc. Thesis
In

Agric. Sci. (Genetics)

By

AHMED GAMAL EL DIN MOHIE EL DIN HASSAN
B.Sc. Agric. Sci. (Biotechnology), Fac. Agric., Cairo Univ., 2004

Approval Committee

Dr. MOHAMED SAFWAT A. MOHAMED......................cccc
Professor of Genetics, Head of Microbial Genetics Dept., NRC, Giza

Dr. AHMED MOHAMED ELSHARKAWY ...

Emeritus Professor of Genetics, Fac. Agric., Cairo University

Dr. AHMED NAGIB SHARAF...

Professor of Genetics, Fac. Agric., Calro Unlversny

Dr. REDA ELWANY A. MOGHAIEB .

Assistant Professor of Genetics, Fac. Agric., Calro Un1vers1ty

Date: 28 /10/ 2010



SUPERVISION SHEET

GENETIC STUDIES AND PROPAGATION OF
DATE PALM SEEDLINGS USING
TISSUE CULTURE

M.Sc. Thesis
In

Agric. Sci. (Genetics)

By

AHMED GAMAL EL DIN MOHIE EL DIN HASSAN
B.Sc. Agric. Sci. (Biotechnology), Fac. Agric., Cairo Univ., 2004

SUPERVISION COMMITTEE

Dr. AHMED NAGIB SHARAF

Professor of Genetics, Fac. Agric., Cairo University

Dr. REDA ELWANY A. MOGHAIEB

Assistant Professor of Genetics, Fac. Agric., Cairo University

Dr. MOHAMED REDA A. AHMED

Researcher, Plant Genetic Resources, Desert Research Center, Cairo



Name of Candidate:Ahmed Gamal EIDin Mohie EIDin Hassan Degree:M.Sc.
Title Name of Thesis: Genetic Studies and Propagation of Date Palm Seedlings
Using Tissue Culture
Supervisors: Dr. Ahmed Nagib Sharaf
Dr. Reda Elwany A. Moghaieb
Dr. Mohamed Reda A. Ahmed
Department: Genetics Approval: 28 /10/ ¥+ »

ABSTRACT

Genetic diversity and the degree of relatedness were measured among six
date palm varieties (Phoenix dactylifera L.) by means of protein banding
pattern, isozyme, RAPD, and inter-simple sequence repeat (ISSR) analyses.
The levels of polymorphism among the six genotypes were 83.3, 62.5, 60, and
50% as revealed by protein, esterase, GOT and peroxidase banding patterns,
respectively. While, 60.2% and 73% genetic polymorphism percentage were
obtained by RAPD and ISSR, respectively. Based on the data obtained, it was
possible to discriminate among the different genotypes used and to identify the
unknown genotype collected from Matroh Governorate. The highest number of
RAPD specific markers was scored for the unknown genotype (5 markers)
while the cultivar Karamah and Frehi scored three and two markers,
respectively. Four ISSR markers characterized the cultivar Karamah while
Frehi and Oshkingbil cultivars were characterized by only one marker each.
The cluster analysis indicates that the unknown cultivar was closely related to
the cultivar Frehi and Oshkingbil. The potential uses of the biochemical and
molecular markers in sex identification of in vivo grown date palm were
investigated. Two male-specific protein bands with the molecular weights of
72 and 47 kDa and another two female-specific bands with the molecular
weights of 135 and 55kDa were detected. Female-specific peroxidase band (RF
of 0.4) and male-specific esterase band (RF of 0.5) were also detected.
Random amplified polymorphic DNA (RAPD) technique was used to compare
genetic material from male and female date palm trees. The data indicate that
13 and 5 RAPD markers were found to be female-and male-specific,
respectively and can be applied for breeding programs aiming to improve date
palms. An efficient protocol for date palm regeneration from petiole explants
was developed. The genetic similarity among the regenerated plantlets was
determined by analyzing several regenerated plantlets and their mother plant
by RAPD analysis which indicates 68% similarity among them.

Key words: Date palm, ISSR, RAPD, sex-specific markers.
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INTRODUCTION

The botanical name of the date palm, Phoenix dactylifera L., is
presumably derived from a Phoenician name “phoenix™ which means
date palm, and "dactylifera" derived from a Greek word "daktulos"
meaning a finger, illustrating the fruit's form (Linné, 1734). Another
source refers this botanical name to the legendary Egyptian bird,
"Phoenix™ which lived to be 500 years old, and cast itself into a fire
from which it rose with renewed growth (Pliny, 1489 and Van Zyl,
1983). This resemblance to the date palm, which can also re-grow after
fire damage, makes the bird and the date palm share this name, while
"dactylifera” originates from the Hebrew word "dachel” which
describes the fruit's shape (Popenoe, 1938).

Belonging to the angiosperms-monocotyledones, Palmaceae a
family of about 200 genera and 1,500 species (Dowson, 1982). Phoenix
(Coryphoideae phoeniceae) is one of the genera which contains a
dozen species, all native to the tropical or subtropical regions of Africa
or Southern Asia, including Phoenix dactylifera L. (Munier, 1973).
According to Dransfield and Uhl, (1986) date palm is classified as

follows:
Group: Spadiciflora
Order: Palmea
Family: Palmaceae
Sub-family: Coryphyoideae
Tribe: Phoeniceae
Genus: Phoenix

Species: Dactylifera L.



