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ABSTRACT

This study was carried out during the period from 2017 to 2021 at
Kaha vegetable research farm, Qalyubia, Egypt, for the open field
experiment. While tissue culture experiment was carried out in tissue culture
Laboratory, Vegetable Research Departments, Horticulture Research
Institute, Giza, Egypt. The aim of this work was to induce genetic variations
in garlic by using of chemical mutagens as well as somatic embryos grown in
vitro then evaluate the result under Egyptian local conditions. The study was
divided into two parts as (1) treat garlic cv. El Balady cloves with chemical
mutagens [Ethyl methane sulfonate (EMS), Sodium azide (SA) and
colchicine (Col)] for periods (6 and 12 h) at concentrations (0.01, 0.05 and
0.1%) in the open field and (2) induce genetic variation through indirect
somatic embryogenesis of garlic cv. El Balady by using various
concentrations of 2,4-Dichlorophenoxyacetic acid (2,4-D) (0, 1, 2, 3, and 4
mg/l) for callus formation. The formed callus were subcultured into MS
medium supplemented with a combination of 2,4-D and 6-Benzyladenine
(BA) at concentrations (0, 1 and 2 mg/l) for embryos induction. The results in
field showed that SA at concentrations 0.05 and 0.1% led to not germinating
any clove, which confirms that they are lethal doses, while the concentration
0.01 % achieved the lowest characteristics of vegetative growth and yield in
the first season but it gave the highest characteristics of vegetative growth
and yield in the third season. EMS and Col induced positive effects on
vegetative growth and yield characteristics. Five new clones were obtained
from the field treatments, and the clones were superior as compared with
control for vegetative growth and yield characteristics as well as chemical
characteristics of the cloves in the third season. For the in vitro experiment,
2,4- D at concentration 1 mg/l gave the highest callus formation traits and 1
mg/l BA was the best concentration for embryos induction traits. Four new
clones were obtained from the embryogenesis in vitro and planted in the
greenhouse for evaluation. The results of RAPD test showed that the obtained

nine clones, from both experiments, were different from the control.
Key words: Garlic, Chemical mutagens, Somatic embryogenesis, Vegetative growth, Yield,
chemical characteristics, RAPD test.







DEDICATION

I would like to dedicate this thesis to my family that
encouraged and supported me over the years to achieve this worR,

Very special thanks to Dr Mohamed Mostafa, Sayed
Mansor and all my colleagues in Tissue Culture Lab for sincere
help. Also special thanks to my best friend and workmate Dr
Yasser Mohamed Mohamed for his help during the work period.






ACKNOWLEDGEMENT

First of all, Thanks to Allah for offering me
the strength to fulfill this hard mission.

I wish to express my sincere appreciation and deep gratitude
to Or Merghany Mohamed Merghany, Professor of Vegetables,
Vegetable Crops Department, Cairo University for his valuable
advices to me. I will always remember his generous help.

Also, I wish to express my sincere appreciation and deep
gratitude to Or Farida FarouR, Kabil, Associate Professor of
Vegetable Crops Department, Cairo University Cairo University
for her kind supervision and the facilities offered to me during the
preparation of this work,

I feel deeply thanks to Dr Mahmoud Mohamed Samy,
Senior Researcher, Horticulture Research Institute, Agriculture
Research Center for his Rind supervision and the facilities offered
to me during the preparation of this work, and writing the
manuscript.

Also, I wish to express my deep thanks to Dr Sayed
Mahmoud Ahmed, Head Researcher, Horticulture Research
Institute, Agriculture Research Center for his help during the
preparation of this work and writing the manuscript.

Also, I wish to express my deep thanks to Dr Engy Osman
Lecturer, Department of Genetics, Faculty of Agriculture, Cairo
University for her help during the Genetics worR,






LIST OF ABREVIATIONS

UM Micromolar

2.4-D 2,4-Dichlorophenoxyacetic acid
BAP Benzyl amino purine

cm Centimeter

Col Colchicine

cv Cultivar

EMS Ethyl methane sulfonate

g Gram

I liter

m Meter

M Mutation generation

mg Milligram

MS Murashige and Skoog medium

SA Sodium azide






