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ABSTRACT 

All salinity types at 2000 mg/L increased stem diameter due to an increase in 
pith diameter, cortex thickness, width of epidenmis cell and vascular bundles 
dimensions (length as well as metaxylem vessel diameter). In addition, CaCI2 and 
NaCI+CaCb 1:1 (w/w) were the most effective in this respect. In addition, high salinity 
level (4000 mg/L) decreased most of the studied anatomical parameters. While, the 
pith diameter and number of vascular bundles were decreased only under NaCI at 
4000 mg/L On the other hand, pre-soaking seeds in selected chemicals used, in most 
cases, showed a positive effect on the stem structure and AsA at 50 mg/L or SA at 75 
mg/L was the most effective in this respect 

Low level of all salinity types (2000 mg/L) increased midrib region thickness 
due to increasing the length of main vascular bundle. While, the highest salinity level 
(4000 mg/L) led to a decrease in this respect due to the decrease in length of main 
vascular bundle. In addition. NaCI was more effective in this respect followed by 
NaCI+CaCh (1:1). On the other hand, the leaf blade (lamina) thickness was also 
decreased in plants grown under NaCI at 4000 mg/L followed by NaCI+CaCI2 (1:1) 
due to a decrease in the thickness of palisade and spongy tissues as well as upper 
and lower epidenmis width. Moreover, the application of chemicals used led to an 
increase in the thickness of midrib region as compared with untreated plants. In 
addition. SA {75 mg/L). AsA (50 mg/L) and a-tocopherol (100 mg/L) were more 
effective. In most cases, AsA at 50 mg/L or SA at 75 mg/L alleviated the harmful effect 
of salinity level (4000 mg/L) on midrib region and lamina thickness as well as the main 
vascular bundle dimensions when compared with untreated plants. Furthermore, AsA 
at 50 mg/L was more effective than the remaining treatments. 

INTRODUCTION 

The effect of salinity on plant caused various physiological and 
biological changes in plants. It damaged photosynthetic components, i.e. lipid 
peroxidation (Winston, 1990) and injuries to plant metabolism (Meneguzzo 
and Navarilzzo, 1999) and/or water deficit, ion uptake, salt-specific damages 
(Cumming and Elliot, 1991) and oxidative stress in plants (Xiong et al., 2002). 
Salinity also induces water deficit, even in well-watered soils by decreasing 
the osmotic potential of soil solutes, thus making it difficult for roots to extract 
water from their surrounding media (Koca eta!., 2007; Sankar eta/., 2007). 
Excessive sodium (Na+) inhibits the growth of many salt-sensitive plants and 
glycophytes, which include most crop plants. High concentrations of salt in 
soil enhanced generation of reactive oxygen species (ROS) including ·o2• 

H202, and ·oH (Wang eta/., 2008; Li, 2009). To prevent damage to cellular 
components by ROS, plants have developed a complex antioxidant system. 








































