
MOLECULAR MARKERS ASSOCIATED WITH 
DROUGHT TOLERANCE IN CITRULLUS 

COLOCYNTHIS  
PHOSP 

 
By 

AHMED HASSAN MOHAMMED HASSAN 
B.Sc. Agric. Sc. (Genetics), Ain Shams University, ٢٠٠٠ 
M.Sc. Agric. Sc. (Genetics), Ain Shams University, ٢٠٠5 

 
 

A thesis submitted in partial fulfillment 
of 

the requirements for the degree of 
 

DOCTOR OF PHILOSOPHY 
 

in 
Agricultural Science 

(Genetics) 
 
 
 

Department of Genetics 
Faculty of Agriculture 
Ain Shams University 

 
 

٢٠١٠ 
 
 



  

Approval Sheet 
 

MOLECULAR MARKERS ASSOCIATED WITH 
DROUGHT TOLERANCE IN CITRULLUS 

COLOCYNTHIS  
 

 
By 

AHMED HASSAN MOHAMMED HASSAN   
B.Sc. Agric. Sc. (Genetics), Ain Shams University, 2000 

 M.Sc. Agric. Sc. (Genetics), Ain Shams University, ٢٠٠٥ 
   

This thesis for Ph.D. degree has been approved by: 
 
Dr. Mahmoud Imam Nasr …………………....………. ………. 

 Prof. Emeritus of Genetics, Genetic Engineering and 
Biotechnology Research Institute, Minufiya University 

 
Dr. El-Sayed Hassan Hassanien…………………...…………….. 

 Prof. Emeritus of Genetics, Faculty of Agriculture, Ain Shams 
     University 

 
Dr. Rania Ahmed Younis .………………………………..………. 

 Associate Prof. of Genetics, Faculty of Agriculture, Ain Shams 
University  

 
Dr. Mohamed Abdel-Salam Rashed…………………….……….. 

Prof. of Genetics, Faculty of Agriculture, Ain Shams University 
 

 
Date of Examination: 26/10/٢٠١٠   



  

MOLECULAR MARKERS ASSOCIATED WITH 
DROUGHT TOLERANCE IN CITRULLUS 

COLOCYNTHIS 
 
 

By 
AHMED HASSAN MOHAMMED HASSAN   

           B.Sc. Agric. Sc. (Genetics), Ain Shams University, 2000 
 M.Sc. Agric. Sc. (Genetics), Ain Shams University, ٢٠٠5 

 
 

Under the supervision of: 
 
Dr. Mohamed Abdel-Salam Rashed 

Prof. of Genetics, Department of Genetics, Faculty of Agriculture, 
Ain Shams University (Principal Supervisor) 
 

Dr. Rania Ahmed Younis 
Associate Prof. of Genetics, Department of Genetics, Faculty of 
Agriculture, Ain Shams University 
 

Dr. Nahed Ahmed Kamel Fahmey Rashed 
Associate Research Prof. of Genetics, Department of Genetic 
Resources, Desert Research Center  

 
 
 
 
 
 
 



  

 
 
 



AACCKKNNOOWWLLEEDDGGMMEENNTT  

First I wish to thank Allah for all the favors and for 
prosperity and patience to achieve this study. 

I wish to express my deep gratitude and sincere 
appreciation to Prof. Dr. S. H. Hassanien, Prof. of Genetics, 
Faculty of Agriculture, Ain Shams University for the best 
acquisition, continuous supervision, kind encouragement, 
sincere help criticism and precious advices during the progress 
of thesis work and the preparation of the manuscript. 

I would like to express my deepest thanks to Prof. Dr. F. 
M. El-Domyati, Prof. of Genetics, Faculty of Agriculture, Ain 
Shams University for his close supervision and personal and 
scientific help during the period of this study. 

I would like to express my deepest thanks to Prof. Dr. M. 
A. Rashed, Prof. of Genetics, Faculty of Agriculture, Ain 
Shams University for his kind supervision and personal and 
scientific help during the period of this study and his efforts in 
reviewing the thesis. 

I would like to express my deepest thanks to Prof. Dr. 
Ismail A. Hussein Prof. of Pomology, Desert Research 
Center, for his constructive criticism, providing all needed 
facilities, sincere help criticism, kind encouragement and 
helpful instructions. 

I would like to express my deepest thanks to Dr. Rania 
A. Younis, Assocate prof. of Genetics, Faculty of Agriculture, 
Ain Shams University for her kind supervision and scientific 
help and her efforts in reviewing the thesis. 

I would like to express my deepest thanks to Dr. Nahed 
A. Rashed, Assocate prof. of Genetics, Desert research center 



for her kind supervision and scientific help and her efforts in 
reviewing the thesis. 

Special thanks to Dr. Sherif Edries and All the staff 
members of Department of Genetics, Faculty of Agriculture, Ain 
Shams University, for their cooperation, support and unlimited 
assistances. 

My deepest thanks to the staff members of North Sinai 
Station, Desert Research Center (DRC), for their kind support.  

Finally, I am deeply indebted to my parents and my 
wife for their support, continuous encouragement and praying 
for me. 



ABSTRACT 
 

Ahmed Hassan Mohammed, molecular markers associated 
with drought tolerance in Citrullus colocynthis. 
Unpublished ph.D Thesis, Genetics Department, Faculty of 
Agriculture, Ain Shams University, 2010. 
      The present study represents some Mean performance of 
chemical compositions and vegetative measurements in 
Citrullus colocynthis. Chemical compositions were measured 
for some components (% Mean total Alkaloids, Mean total 
Proline Conc. µg/ml (ppm) and Mean total pigments), for four 
different sites at Red sea coast (Elba Mountain), New valley 
area, North Sinai, and Katreen. Some vegetative 
Measurements were measured also in Citrullus colocynthis for 
some characters (Mean leaf area cm2, Mean leaves number, 
Mean branches number, Mean stem diameter cm, Mean shoot 
length cm and Mean roots length cm). On the other hand 
molecular markers associated with drought tolerance were 
studied using thirteen preselected random primers (RAPD) and 
fourteen preselected (ISSR) primers exhibited polymorphism 
obtained from the DNAs of sixteen samples of C. colocynthis 
(C1-C4) from the four different sites at Elba Mountain, New 
valley, North Sinai, and Katreen areas. 
The study also aimed to detection and sequencing of some 
drought tolerance genes in Citrullus colocynthis using the 
genomic DNA based on the four plants analysis, each plant 
from Elba Mountain, New valley, North Sinai, and Katreen 
areas. The specific primers of those drought tolerant genes 
were (Dehydrin gene), (UB gene), (P5CS gene), (PEPKS 
gene) and (ACT gene), which were succeed to detect some 
drought tolerant genes among the four locations of Citrullus 
colocynthis. 
 

   Key words: Citrullus colocynthis, chemical compositions, vegetative 
Measurements, RAPDs, ISSRs, molecular markers and 
drought tolerant genes. 
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