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ABSTRACT 
This study aimed to investigate the adaptation and selection of Castle Rock (fresh market tomato cv) 

for salinity tolerance. Also, to study the initial assessment of epigenetic variation under the salinity stress 
and taking advantage of these variations to adapt and select new tolerant line of Castle Rock. The study 
took about 6 years from 2005 to 2010. Adaptation and selection was conducted for the characteristics, 
plant height, main stem diameter, number of branches per plant, number of leaves per plant, leaf area, dry 
matters weight per plant, fruit setting, number of days to 50% flowering, number of days to fruit ripening, 
number of fruits per plant, average fruit weight, total yield per plant, total chlorophyll content, total 
soluble solids, titrated acidity, vitamin C content, seed germination, proline content, Ca ••, K+ and Na+ 
content. As well as, anatomy was done for the main stem examining the percentage in measure between 
the stem diameter and pith, cortex and xylem. Three tomato genotypes were under the trial, Castle Rock 
(salinity sensitive cv), Edkawy (salinity tolerance cv) and C9 (Castle Rock adapted selected new line). C. 
proved tolerant to salinity through adaptation in 9 selecting cycles and it can be reproduced as a new 
Castle Rock improved line for salinity tolerance. 
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1. INTRODUCTION 
Stalinity plays a major role in soil degradation. 

It affects 19.5% of irrigated land and 2.1% of dry 
land agriculture existing on the globe. In many 
crop production areas., using of low quality water 
for irrigation and application of excess amounts of 
mineral fertilizers are the major reasons for 
increasing salinity problem in cultivated soils. Due 
to very rapid accumulation of salts in soil, salinity 
problem is also a critical constraint to vegetable 
production (Shannon and Grieve, 1999). Salinity 
effucts are more conspicuous in arid and semiarid 
regions, where limited rainfall, high evaporation 
and high temperature associated with poor water 
soil management contribute to the salinity 
problem and become of great importance for 
agriculture production in these regions. 

Environment cues are perceived and 
transmitted by a myriad of plant signal 
transduction pathways that, by turning on specific 
transcription factors in the nucleus, lead to the 
activation of genes encoding effectors 
productions that enable adaptation to 
environmental challenges. In recent years, it is 
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become clear that dynamic changes in chromatin 
properties and the biogenesis of small RNAs also 
contribute to transcriptional and post­
transcriptional regulation of gene expression 
important for stress responses (Angers et a/., 
20 I 0; Madlung and Comai, 2004; Borsani et al., 
2005; and Kumar & Wigge, 2010). Salt tolerance 
is a complex, quantitative, genetic character 
controlled by many genes. A few of these genes 
have been identified and provide information that 
can be useful in screening and selection programs 
(Shannon and Noble, 1990). Information is 
lacking on how most genes function in concert 
with other genes that may have influenced the 
mechanisms of salt tolerance. There is some 
capacity for selection under a particular stress 
environment, i.e., genetic variance is high 
compared to that under non-stress, tolerance might 
be improved without a concomitant yield decrease 
in a non-stress environment. These principles were 
demonstrated by Johnson et al. (1992) who found 
that selection for increased yield in alfalfa was 
effective under low and moderate salinities but not 
under non-saline conditions. Selection for salt 
tolerance under the wrong conditions or using the 




























