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ABSTRACT: Salinity is one of the major obstacles to increasing crop productivity. Some of the most 
severe problems in soil salinity occur in arid and semiarid regions of the world. Besides these regions, 
salinity also affects agriculture in coastal regions and areas affected by low-quality irrigation water. The 
germination phase is the most important and sensitive phases in salinity tension. Salinity by reducing of 
water potential and special poisonous ions such as: Na+, Cl- and reducing of its necessary nutrition 
calcium and potassium has negative influence on seed germination. Plants have many behaviors against 
with salinity indicating. Osmoregulation in plants is one of the effective and meaningful mechanisms 
against with salinity stress. Proline and hydroxyproline in structural proteins are clearly distinguished from 
free proline, which serves to regulate osmotic adjustment. Proline transporter was highly expressed in the 
apical region of barley roots under salt stress. Plant, or algal, responses to salinity depend on PSII 
response to this stress and on the increased accumulation of zeaxanthin which is believed to be involved 
in the energy dissipation mechanism that protects the photosynthetic apparatus. 
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INTRODUCTION 
 

Salinity stress 
 Salinity is one of the major obstacles to increasing crop productivity. Some of the most severe problems in soil 
salinity occur in arid and semiarid regions of the world. Besides these regions, salinity also affects agriculture in 
coastal regions and areas affected by low-quality irrigation water. The soil salinity affects large areas of the world’s 
cultivated land, causing significant reductions in crop yield (Grewal, 2010). The soil salinity is one of the most problem 
affecting agriculture productions fertility in the world an estimated 6% of total global land area, which equates to 
between 400 and 950 × 106 hectares and nearly half of all irrigated land being adversely affected by high salinity. 
High salt stress disrupts the homeostasis of water potential and ion distribution at both the cellular and the whole-
plant levels (Wenxue, 2003). Salinity tolerance at germination and seedling stages determines the stand density in 
the field under saline conditions. Most cereals including wheat (Mass and Poss 1989), rice (Heenan . 1988), and 
barley (Greenway 1965) are reported to be more salt-tolerant at germination than at seedling stage. Therefore 
seedling stage is relatively the most sensitive growth stage determining the plant stand density, which affects the 
final yield. 
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Germination phase 
 The germination phase is the most important and sensitive phases in salinity tension (Dizaji, 1998). Salinity by 
reducing of water potential and special poisonous ions such as: Na+, Cl- and reducing of its necessary nutrition 
calcium and potassium has negative influence on seed germination (Chesson, 2004). Salinity stress increase ions 
poisonous, changing enzymes activation and seeds hormones in germination phases (Othman, 2006). Salinity by 
competing in nutrition element absorption causes to growth reduction. Different experiments on cultivating plants 
explained this subject which increasing of salinity can reduce micro- stem and micro- root length and also dry weight 
of these bodies in comparison with instance sample meaningfully (Chesson, 2004). 
 
The negative effect of salinity 
 The negative effect of salinity on plant growth is a result of the low osmotic potential of soil solution, changes in 
nutrient uptake and specific sodium and chloride ion effects, and the effect depends on the salt concentration as well 
as on the growth conditions (Kalaji and Pietkiewicz, 1993; Marschner, 1995). These changes affect plant growth and 
development at different levels of plant organization (Munns, 2002), e.g., they may reduce photosynthetic carbon 
gain and leaf growth rate (Munns, 1993). 
 
Behaviors against with salinity stress 
 Plants have many behaviors against with salinity indicating. Osmoregulation in plants is one of the effective and 
meaningful mechanisms against with salinity stress (Paneknyat, 2007). The most important of these osmoregulators 
solutions including of soluble sugars (such as: sakaroz, glucose, fructose, terhaloz, rafinoz (Prabhjot, 2001). Insoluble 
sugar (starch, amylose, amilopectin,) and Tetra amino acid such as proline (Shuji, 2002). 
 
The mechanisms of salt tolerance 
 The mechanisms of salt tolerance are very complex (see e.g., Kalaji and Pietkiewicz, 1993). The metabolic sites 
of salt influence have not been fully investigated, in particular in the photosynthetic apparatus; thus, there are no 
reliable indicators of plant tolerance tom salinity that could be used by plant breeders to improve salinity tolerance in 
agricultural crops (Shannon, 1998; Kalaji and Pietkiewicz, 2004). Crop yield and growth parameters have been 
commonly used by breeders to screen for salinity tolerance (Cramer, 1990; Noble and Rogers, 1992; Munns, 1993; 
Kalaji and Guo, 2008). 
 
Proline content 
 Proline and hydroxyproline in structural proteins are clearly distinguished from free proline, which serves to 
regulate osmotic adjustment. proline transporter (HvProT) was highly expressed in the apical region of barley roots 
under salt stress (Ueda, 2007). Increasing of amino acid concentration which contributes to osmoregulation, is due 
to several factors such as: inhibition of proline analysis, inhibition of enter of proline to protein or increasing of protein 
analysis which accompany with growth reduction (Kao, 1981). Proline has conservative effect on nitrate reductase 
activation of cellular membrane in barely plant leaf under low- water situation seems that cellular membrane 
resistance is one of the best physiologic indices against with environmental stress and is as a parameter for plants 
selection with high resistance is high (Neto, 2004 , Tantau, 2004).Carbohydrate soluble aggregations in leaves under 
stress indicating of its involve in plant consistency process (Kerepesi, 2000).The reduction of photosynthesis activity 
is one of the main reasons in salinity influence of plants in which is due to chlorophyll reduction and also reduction 
of Co2 absorption and photosynthesis capacity (Fransisco, 2002). 
 
Photosystem II 
 Plant responses to salinity stress are determined by many factors (including gene expression), particularly by 
those responsible for osmoprotectant production and accumulation in chloroplasts. The osmoprotectant 
glycinebetaine protects the photosystem II (PSII) complex by stabilizing the association of extrinsic PSII complex 
proteins under salt stress (Murata, 1992; Papageorgiou and Murata, 1995), while glycinebetaine and proline are 
responsible for osmotic adjustment and they protect subcellular structures in stressed plants (Hare, 1998; 
Yamaguchi-Shinozaki, 2001). Plant, or algal, responses to salinity depend on PSII response to this stress (Mohanty 
., 1974; Belkhodja, 1994; Kalaji and Guo, 2008) and on the increased accumulation of zeaxanthin which is believed 
to be involved in the energy dissipation mechanism that protects the photosynthetic apparatus (Ashraf and Harris, 
2004). Enhancement of superoxide dismutase (SOD) and ascorbate peroxidase activities may also play an important 
role in plant tolerance to salt stress which keeps PSII activity at a high level (Tanaka, 1999).  
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Elevated atmospheric CO2 concentrations 
 Studies have shown that at elevated atmospheric CO2 concentrations, plants may be better able to counteract 
the water stress caused by drought (Robredo, 2007) or salinized conditions (Pérez-López ., 2009) by reducing 
transpiration and increasing water potential (Rozema, 1993). Under elevated (CO2), more CO2 is assimilated due to 
greater diffusion of CO2 into the leaf, thereby increasing the supply of carbohydrates. An increase in carbohydrate 
content would reduce the osmotic potential and allow the plant to maintain turgor pressure (Munns, 1999). In addition, 
stomatal conductance generally decreases (Roden and Ball, 1996; Sebastiani, 2002), implying that plants may use 
less water and use it more efficiently. This increase in water use efficiency and decrease in passive dehydration 
suggests the possibility of saving water under the combined conditions of elevated (CO2) and salt stress. Numerous 
studies have investigated the interaction between elevated (CO2) and drought conditions; however, fewhave 
reported on the combined effect of elevated (CO2) and salinity on water relations (Sionit and Patterson, 1985; 
Rozema, 1991; Rozema, 1993; Chen, 1999; García-Sánchez and Syvertsen, 2006; Melgar, 2008). Additionally, 
some studies support the hypothesis that CO2 enrichment stimulates plant growth via increased net photosynthesis 
and not via improved water relations (Rozema, 1991), while other studies focus on improved water relationships to 
explain the greater growthrate (Bowmanand Strain, 1987). Thus, the current knowledge about the interaction 
between rising (CO2) and salinity remains insufficient forpredicting the impact of climate change on plant growth and 
production; further investigation concerning the mechanisms of this interaction is needed. 
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