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Summary

The aim of the current study was to induce variation in sour orange (Citrus aurantium L.) in
vitro using the chemical mutagens , (sodium azide and colchicines) .Two approaches were used . The
first was to induce lateral shoots on nodes excised from growing seedlings , then rooting and
acclimatization . The second was to initiate callus from different seedlings explants , then induction

of embryogenesis . Different combinations of auxins , cytokinins and gibberillines were examined .

Explants were surface sterilized with NaOCl at ).® % for Y© min . after immersion for ¥+ sec .
with absolute ethanol . Explants were rinsed with sterilized distilled water , then cultured on MT

nutrient medium .

Results showed that BA at Y.© mg /L induced lateral shoot formation . Including of GA+ at Y.©
mg / L induced shoot elongation , while NAA had no effect on both shoot formation and elongation .

Rooting was promoted on half strength MS medium supplemented with Y mg/L NAA .

Explants with single nodes were either treated with +.+°, +.Y , .2 or Y. mM of sodium

azide or with +.+2, +.Y, «.20or Y.+ % of colchicine for ¥+, or 4+ min.

There was a significant reduction in bud proliferation (%) , rooting , number and length of
shoots . Similar pattern was recorded in number of initiated roots and length with increasing
concentration of the mutagen compared with control . Phenotypic variation in leaf colour and shape
was observed . Regenerated shoots were rooted for subsequent studies , after plantlets

acclimatization .

Epicotyls showed a superiority over other explant sources in their response to callus
induction reaching 14.Y¢e7Z . Both BA and NAA at ). mg/L significantly increased callus induction ,
fresh and dry weight compared with other combinations . Callus deteriorated after the fourth

subculture on the same medium .

Calli treated with the two chemical mutagens for the above indicated time periods showed a
significant decrease in callus survival (%) , mean fresh and dry weight particularly that grown on high

concentrations (Y.* mM sodium azide or Y.+ % colchicine) for the three studied periods .



Results showed that embryogenesis occurred in MT medium supplemented with BA at ).®
mg /L + NAA at +.) mg/L + ME at ©++ mg/L . Embryogenesis decreased with increasing the levels of

both mutagens and the period of exposure .

Callus induced from albino seedlings was mixed with that initiated from green seedlings .

However, rapid deterioration occurred in the first type while the second continued in its growth .

Results of total protein analysis using electrophoresis for callus samples treated with both
mutagens and leaves originated on lateral shoots (treated and non — treated ), showed differences

in number of protein bands , location and their intensity on acrylamide gel.

Differences in molecular weights were also recorded compared with controls .

Results of PCR reactions using RAPD method for DNA samples taken from treated and
untreated callus and leaves , revealed that differences in number of duplicated bands , location ,

intensity and their estimated molecular sizes were recorded .
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A Adenine

ABA Abscisic Acid

ACO Aconitase

AP-PCR Arbitrary Primed Polymerase Chain Reaction
ATP Adenosine Tri-Phosphate

BA Benzyl Adenine

BAP 1-Benzyl Amino Purine

Bp Base Pair

B- Pyredoxine-HCI

C Cytosine

CaOCly Calcium Hypochlorite

CH Casein Hydrolysate

CRD Completely Randomized Design
CTAB Cetyl Trimethyl Ammonium Bromide
Y,¢-D Y,£-Dichlorophenoxy Acetic Acid




DAF DNA Amplification Fingerprint
dATP Deoxy Adenosine Tri-Phosphate
dCTP Deoxy Cytidine Tri-Phosphate

dGTP Deoxy Guanosine Tri-Phosphate
DNA Deoxyribo Nucleic Acid

dTTP Deoxy Thimidine Tri-Phosphate
EDTA Ethylene Diamine Tetra Acetic acid

G Guanine

GAr Gibberellic Acid

GOT Glutamate Oxaloacetate Transaminase
IAA Indole Acetic Acid

IBA Indole Butyric Acid

IDH Isocitrate DeHydrogenase

Y-ip N"-(Y-Isopentenyl Adenine)

KD Kilo Dalton

Kin N"-Furfuryl Amino Purine

LAP Lucine Amino Peptidase

LSD Least Significant Differences

mMRNA Messenger RiboNucleic Acid

MDH Malic Acid DeHydrogenase

ME Malt Extract

Y-ME Y- Mercapto Ethanol

MS Murashige and Skoog Medium

MT Murashige and Tucker Medium

NAA a- Naphthalene Acetic Acid

NaOCI Sodium Hypochlorite

PCR Polymerase Chain Reaction

PG 1-Phospho Gluconate Dehydrogenase
PG) Phospho Glucose Isomerase

PGM Phospho Glucose Mutase

RAPD Randomly Amplified Polymorphic DNA
Rf Rate of Flow

RFLP Restriction Fragment Length Polymorphism
RNA Ribo Nucleic Acid

SDS Sodium Dodecyl Sulphate

SOD Super Oxide Dismutase

T Thimine

TEMED N,N,N,N-Tetra Methyl Ethylene Diamine
uv Ultra Violet

Zeatin 1-(£-Hydroxy-Y-Methyl-Y-Butenyl)
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