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ABSTRACT  
 

The objective of this study was carried out in order to evaluate and identify three Egyptian barley landraces 
(Hordeum vulgare L.); Landrace 2 (L2), Landrace 6 (L6) and Landraces10 (L10) under salt stress at seedling 
growth stage. Four different salinity treatments 0 Mm of NaCl as a control, 50Mm, 100mM and 150mM. Seedling 
Vigor traits decreased with increasing of NaCl concentrations and the influence were significantly at the salt stress 
levels. Photosynthetic pigments including (Chl a, Chl b, and carotenoids) did not change significantly in response to 
salt stress. Landrace 2 had the lowest values of decreasing among the other landraces at the all of salinity levels 
compared with a control condition, while, the proline accumulation was increased in all of barley landraces under 
studies due to increasing of NaCl concentration. Therefore, L2 had the highest values (1.58, 1.81, 1.96 and 2.80 
mg/g) at (0, 50, 100 and 150 mM) of NaCl concentration in water respectively. Enzymes activities (peroxidase and 
catalase) cultivars also were increased under NaCl stress. The L2 had the highest values compared with the control 
condition, followed by L6 and L10. Therefore, (CAT) activity was reached to the highest values with increasing of 
NaCl concentration. The total polymorphic bands were twenty-two with molecular weight ranging from 82.99 to 
12.28 KD. Salinity stress of 150mM concentration increased the synthesis of new polypeptides bands in Landraces 
2 while, at the same level of salinity blocked the synthesis of new polypeptides band in landraces 6 and 10. 
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Introduction 
 

Barley (Hordeum vulgare L.) is a highly adaptable cereal and ranks fifth among all crops in dry matter 
production about the world. Addition, barley is an important food source in many places around the world, it has 
considered more tolerant for drought and salinity among cereals (Madidi et al., 2004; Khosravinejad et al., 2008; 
Mahmood, 2011 and Yousofinia et al., 2012). Salinity is one of the major abiotic stress that reduce plant growth and 
crop productivity in all of the world (Xiaoli et al., 2009 and Kausar et al., 2013). About 800 million hectares of land 
throughout the world are considered salt-affected (including both saline and sodic soils), which, represents more 
than 6% of the world’s total land area (FAO, 2009). Salinity stress led to reduction in photosynthesis, transpiration 
and other biochemical processes that associated with plant growth like plant development and crop productivity 
(Kendirli et al., 2005 and Tiwari et al., 2010). Application of NaCl treatments during the germination and seedling 
stages are considered the vital screening criteria, which, are widely used to select the salt tolerance genotype (Khan 
et al., 1993 and Naseer et al., 2001). Almansouri et al., (2001) reported that the early stages of development should 
be confronted by higher salinity levels more than the later stages, because, early seedlings growth will be in surface 
soil where there is a high salt accumulation due to evaporation and climbing of water by capillarity.  One of the way 
to improve barley genotypes was grown it under saline conditions, plants, which produced, could be considered as 
pure lines and use it as a parent in breeding programs (Abdelsamad et al., 2007). Babu et al. (2007) illustrated that 
the seedling of barley genotypes under salt stress led to decline in the rate of germination percentage, (root and 
shoot length) and (fresh and dry weights). Naseer et al., (2001) reported that the germination percentage, root and 
shoot length and fresh and dry weights were decreased in barley varieties with increasing in salinity level. Azza, et 
al. (2011) found that increasing salinity level generally decreased the content of photosynthetic pigments 
(chlorophyll a, b and carotenoids). Batanouny et al. (1988) and Radi, et al. (2013) reported that the lowest 
photosynthesis performance under higher salinity levels was due to inhibition of chlorophyll synthesis, a decrease 
of carboxylase and due to high chlorophyllase activity. On the other hand, the rate of proline accumulation in plants 
under slat stress was increased (Abdul-Jaleel et al., 2007 and Azam et al., 2012). Zu´n˜iga et al., (1989) reported 
that the accumulation of proline in barley epidermis and vascular bundles was found under stress conditions. Xiaoli 
et al. (2009) revealed that the Antioxidant enzymes are related to the tolerance to various abiotic stresses including 
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salinity. The salt tolerance in barley varieties have higher antioxidant enzyme activities than the salt sensitive 
varieties. Ismail, (2014) revealed that both qualitative and quantitative changes in the average optical density (O. 
D.) and molecular weight of protein banding in were due to NaCl stress as a result of the SDS-PAGE analysis. 

The objective of this study is to evaluate the salt tolerances for three Egyptian Barley landraces and to 
examine the changes of seedling vigor characteristics, proline accumulation, measuring antioxidant enzyme 
(peroxidase and catalase) activities, chlorophyll a, b and carotenoids content, and total vegetative proteins through 
SDS PAGE) which were used as indicator of salt tolerance in Barley.   

 
Materials and Methods 

 
Three Egyptian barley landraces (Hordeum vulgare L.) (L2, L6, L10) were used in this investigatin. Barley 

landraces were obtained from Field Crops Research Institute and National Gene Bank (NGB), Agricultural 
Research Center (ARC), Giza, Egypt. This work was carried out in Agric. Biochemistry department laboratories, 
Faculty of Agriculture, Al- Azhar University,Cairo, Egypt. Seeds were sterilized by 70% ethanol for 1 min, then for 
10 min by 10% commercial bleach (final concentration 4.8% of sodium hypochlorite) after that seeds were washed 
with sterile distilled water for one more time.  Seeds germination was carried out in four conditions; four 
concentrations of NaCl (0, 50, 100, and 150mM). All of the four treatments comprised three 9 cm diameter glass 
Petri dishes (three duplicates), and ten seeds were sown in each to germinate on Whatman’s filter paper. The Petri 
dishes were incubated in the dark conditions in an incubator. Until the 10th day, 5 mL of the appropriate solution 
was poured in each Petri dish. After ten days, plants were exposed to different salinity stress conditions, parameters 
were evaluated such as: germination percentage, root and shoot length and fresh and dry weights. The rest of plants 
were collected and stored at -20ᵒC until use in the analysis. 

  
Determination of the water contents and dry weights of seedlings  

Five seedlings from each treatment were weighed (shoot and root separately) and dried at 70 °C for 3 days. 
The dry weights were then recorded and water contents (%) were determined and expressed as means plus or minus 
standard error of the mean (SE). The fresh weight of the roots was not determined as it was not possible to recover 
intact root systems after the treatments. However, the water contents of both shoot and root were measured although 
an incomplete root system was used. 

 
Determination of photosynthetic pigment contents  

Contents of Chlorophyll a (Chl a), chlorophyll b (Chl b) and total carotenoids were spectrophotometrically 
(Jenway 6305 spectrophotometer, UK) determined according to Metzner et al. (1965). A known fresh weight of 
leaves was homogenized in 85% aqueous acetone for 5 min. The homogenate was centrifuged at 4000g for 10 min. 
The supernatant was diluted with 85% aqueous acetone and measured against a blank of pure 85% aqueous acetone 
at 3 wavelengths of 452, 644 and 663 nm. Determine the concentrations of the pigment fractions (chlorophyll a, 
chlorophyll b and carotenoids) as μg / ml using the following equations: 

Chlorophyll a = 10.3 E 663 - 0.918 E 644 
Chlorophyll b = 19.7 E 644 - 3.87 E 663 
Carotenoids = 4.2 E 425 - (0.0264 chlorophyll a + 0.426 
 

Determination of Proline content 
Proline content was determined according to Bates et al. (1973) Leaf tissue (0.5g) was homogenized with 

10ml of 3% sulfosalicylic acid at 4°C. The extract was filtered throught whatman No.2 filter paper. Two ml of 
extracted filtrate, 2ml of acid-ninhydrin and 2ml of glacial acetic acid were mixed in a test tube. The mixture was 
incubated at 100°C for 1h. The reaction was terminated on ice and the reaction mixture was then extracted with 4ml 
of toluene. The chromophore- containing toluene was separated from the hydrated phase. The absorbance at 520nm 
was spectrophometrically determined with toluene as the blank. The proline concentration was calculated based on 
a standard curve and was expressed as μg proline g-1 F.W. 

 
Enzymes activity assay 

Preparation of enzymes extract  
Fresh leaf samples were homogenized in liquid nitrogen in pre chilled mortar and pestle. (0.5g) from 

homogenized leaves were mixed with sodium phosphate buffer (0.1 M pH7.5). The homogenate was centrifuged at 
12,000 rpm for 20 min at 4°C. The supernatant was collected and kept under -20°C until assay of enzymes. Catalase 
activity assay. 

 
Assay of peroxidase activity 

Peroxidase activity was determined according to the protocol of Addy and Goodman, (1972). The reaction 
of mixture was consisted of 3ml of buffered pyrogallol [0.05 M pyrogallol in 0.1 M phosphate buffer (pH 7.0)] and 
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0.5 ml of 1% H2O2 added 0.1 ml enzyme extractand O.D. change was measured at 430 nm for every 30 seconds for 
2 minutes. The peroxidase activity was calculated using an extinction coefficient of oxidized pyrogallol (4.5 
litres/mol). 

 
Assay of Catalase activity 

Catalase activity was determined according to the protocol which modified by Chandlee and Schanalios, 
(1984). The catalase activity was measured as follow, 0.2 ml of the enzyme extract was mixed with 2 ml of 
phosphate buffer (pH 7.0) and 3.0% H2O2 was added to it, OD was taken immediately after adding H2O2 at 240nm 
as initial reading and after 3 min again as a final reading .phosphate buffer was used as a blank for 
spectrophotemeter. 

Statistical analysis: The statistical analysis for all data, which obtained was carried out and differences 
between means were calculated using L.S.D test according to Steel and Torrie, (1980). 

 
Estimation of total vegetative Protein by Using (SDS-PAGE) technique. 

Total vegetative protein of three Egyptian barley landraces were analyzed using Sodium Dodecyl Sulfate 
Polyacrylamide Gel Electrophoresis (SDS–PAGE) according to the method of Laemmli, (1970) and Studier, 
(1973). The protein gel was scanned and analysis was carried by image analysis software, which was provided from 
thermo scientific. 

 

Results and Discussion 
 
Effect of salinity stress on seedling vigor 

The final germination percentage, root length, shoot length, water content and dry content in the shoots, 
were affected by salinity stress compared with the control as shown in table (1) and figures (A, B, C, D, E). A 
decrease was expressed with the increase of NaCl concentrations. L10 was more affected than L6 and L2. Also, as 
shown in table (1) salinity showed significant difference between levels of NaCl concentration. The inhibitory 
effect on all of traits was clearly observed when comparing the effects of the highest NaCl concentrations to the 
controls. 
 
Table 1: Effect of salinity on seedling vigor of three Egyptian barley landraces.   

Parameter Traits 
FG% RL (cm) SL (cm) FWP DWP 

      Landraces 
L2 92.08 11.92 9.67 0.90 0.096 
L6 93.75 11.55 9.18 0.80 0.087 
L10 88.75 10.26 9.67 0.95 0.093 

         NaCl (g/L) 
0mM 100.00 16.23 12.38 1.19 0.102 

50mM 95.00 13.89 11.55 0.98 0.111 
100mM 89.44 9.82 8.03 0.80 0.082 
150mM 81.66 5.03 6.08 0.55 0.074 

 Landraces with NaCl (g/L) 
0mM of NaCl  

L2 100.00 16.67 12.50 0.98 0.121 
L6 100.00 17.63 11.50 0.98 0.104 
L10 100.00 14..477 13.13 0.97 0.081 

   50mM of NaCl 
L2 95.00 14.33 11.50 1.11 0.113 
L6 95.00 14.73 11.83 0.78 0.084 
L10 95.00 12.60 11.31 1.67 0.134 

   100mM of NaCl 
L2 88.33 12.00 8.50 0.85 0.057 
L6 95.00 7.50 7.47 0.74 0.084 
L10 85.00 9.95 8.13 0.79 0.104 

   150mM of NaCl 
L2 85.00 6.43 7.61 0.63 0.094 
L6 85.00 4.67 5.93 0.67 0.076 
L10 75.00 3.98 6.13 0.34 0.051 

 

LSD at 5% 
N.S. N.S. 0.65 0.08 N.S 
4.93 0.83 0.75 0.10 0.01 
N.S. N.S. 1.29 0.20 0.023 

FG, Final Germination; RL, Root Length; SL, Shoot Length; FWP, Fresh Weight Percentage; DWP, Dry Weight Percentage 
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Fig. (A): Effect of salinity stress on germination 
percentage of three barley landraces 
 

Fig. (B): Effect of salinity stress on Shoot length of 
three barley landraces. 

Fig. (C): Effect of salinity stress on Root Length of three 
barley landraces. 

Fig. (D): Effect of salinity stress on Fresh Weight of 
three barley landraces. 

 
Fig. (E): Effect of salinity stress on Dry Weight of three barley landraces. 
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Effect of salinity stress on photosynthetic pigments 
The estimated photosynthetic pigments (table 2 and figures F, G, H, J and I) revealed that the pigment 

composition including (Chl a, Chl b, and carotenoids) did not change significantly in response to salt stress. On the 
other hand, there was difference significant among treatments in the ratio between (Chl a, Chl b) and total 
Chlorophyll. In addition, L2 had the lowest values of decreasing among the other landraces at the all of salinity 
levels compared with a control condition, followed by L6 and L10 that was ranked at the last one. The decrease in 
chlorophyll content at higher salinity levels might be possibly due to changes in the lipid protein ratio of pigment-
protein complexes or increased chlorophyllase activity Iyengar and Reddy, (1996). Data on table (2) revealed that 
genotype L2 characterized with high contents of chlorophyll a, b as well as total chlorophyll either in control or in 
salt treatments. Also, L2 has highest content of carotenoid, because photosynthetic pigments are correlating with 
tolerance. 
Table 2: Correlation between salinity stress and photosynthetic pigments of Egyptian barley landraces. 

Parameter Traits 
 Chlorophyll A Chlorophyll B Carotenoid  Ch. A/B ratio Total Chlorophyll 

      Landraces 
L2 2.26 1.60 1.24 1.58 3.85 
L6 2.0 1.58 1.17 1.34 3.57 

L10 1.91 1.53 1.15 1.30 3.44 
     NaCl (g/L) 

0mM 2.65 1.73 1.34 1.71 4.38 
50mM 2.42 1.60 1.24 1.72 4.02 

100mM 1.77 1.52 1.20 1.24 3.28 
150mM 1.38 1.42 0.96 0.95 2.79 

 
   0mM of NaCl 

L2 2.70 1.80 1.40 1.66 4.49 
L6 2.70 1.70 1.31 1.79 4.41 

L10 2.55 1.70 1.31 1.68 4.25 
   50mM of NaCl 

L2 2.45 1.63 1.31 1.70 4.08 
L6 2.40 1.62 1.21 1.68 4.02 

L10 2.40 1.56 1.20 1.79 3.96 
   100mM of NaCl 

L2 2.08 1.55 1.22 1.50 3.63 
L6 1.60 1.50 1.20 1.10 3.10 

L10 1.62 1.50 1.19 1.13 3.11 
   150mM of NaCl 

L2 1.80 1.41 1.01 1.45 3.20 
L6 1.28 1.47 0.95 0.79 2.75 

L10 1.06 1.37 0.90 0.60 2.43 
 

LSD at 5% 
N.S. N.S. N.S. N.S. N.S. 
0.97 N.S. N.S. 0.41 0.94 
N.S. N.S. N.S. N.S. N.S. 

 

0

0.5

1

1.5

2

2.5

3

3.5

0mM 50mM 100mM 150mM

C
h

lo
ro

p
h

yl
l A

NaCl  Conc.

Chlorophyll A

L2 L6 L10

Fig. (F): Effect of salinity stress on Chlorophyll A of 
three barley landraces. 

 
Fig. (G): Effect of salinity stress on Chlorophyll B of 
three barley landraces. 
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Fig. (H): Effect of salinity stress on Carotenoid of three 
barley landraces. 
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Fig. (I): Effect of salinity stress on Chlorophyll A/B 
ratio of three barley landraces. 
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Fig. (J): Effect of salinity stress on Total Chlorophyll of three barley landraces 
 
Proline accumulation  
  Table (3) and figure (K) showed that the difference that effect of salinity stress for all of traits was 
significantly. Therefore, L2 had the highest values (1.58, 1.81, 1.96 and 2.80 mg/g) at (0, 50, 100 and 150 mM) of 
NaCl concentration in water respectively. In addition, the proline content was ranged from 2.80 mg/g in L2 at 
150mM of NaCl Conc. to 1.33 mg/g in L6 at control condition. There are many works confirmed that the 
accumulation of free proline during the expose barley landraces to salinity stress showed the highly tolerance to 
salinity according to Bajji, et al. (2000); Munns, (2005) and Safarnejad, (2004). Widholm, (1988); Ashraf, (1989); 
Velicevici, et al. (2011) and Pirasteh-Anosheh et al. (2014). they explained that the changes of proline 
accumulation in higher plants had been related with their ability to tolerate and adapt in salinity conditions. 
However, the role of proline in promoting tolerance to salt stress is a controversial theme. On the other hand, some 
authors confirmed that the raise in proline accumulation due to a salt stress effect, rather than a cause of tolerance. It 
could be concluded that results revealed that the proline accumulation was increased in all of barley landraces under 
studies due to increasing of NaCl concentration in water. 
 
Enzymes activity 

The activities of antioxidant enzymes (peroxidase and catalase) of barley leaves under NaCl stress as 
shown in table (3) and Figures (L and M). The responses of antioxidant enzymes were significant in the capability 
to tolerance of salt stress at the early growth stage of barley. POX activity was slightly different at 100mM of NaCL 
stress while, the results showed that the POX activity had significant increases at 150mM. In addition, the results  
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revealed that the L2 had the highest values among all of the landraces in the control condition and the other 
treatments, followed by L6 and L10. Also, the CAT activity, increased by increasing salinity stress. Catalase 
activity was superior significant under salt concentration. Also, L2 had the highest values of CAT activity in the 
control condition and the rest of traits as showed in table (2) and figure (H), followed with L6 and L10. The 
Catalase (CAT) activity was reached to the highest increasing in NaCl treatment of seedlings. This enormous 
increase might indicate that CAT is an important enzyme among other antioxidant enzymes, which examined in 
barley landraces. Thus, the antioxidants are played important role through defense system induced by salinity. 
According to Dai et al. (2009). 
 
Table 3: Correlation between salinity stress with proline content, peroxidase and catalase activities using L.S.D test according 

to Steel and Torrie (1980). 

Parameter 
Traits 

Proline  Peroxidase Catalase 
Landraces    

L2 2.04 7.49 65.62 
L6 1.84 6.94 62.72 

L10 1.89 5.91 51.43 
  NaCl (g/L) 

0mM 1.44 6.10 40.15 
50mM 1.72 6.35 55.43 

100mM 1.83 7.01 65.27 
150mM 2.8 7.65 78.84 

  0mM of NaCl 
L2 1.58 6.76 46.32 
L6 1.33 6.23 40.37 

L10 1.40 5.31 33.77 
  50mM of NaCl 

L2 1.81 6.95 60.71 
L6 1.55 6.31 59.62 

L10 1.81 5.79 45.98 
  100mM of NaCl 

L2 1.96 7.72 70.11 
L6 1.76 7.32 69.95 

L10 1.76 6.01 55..76 
  150mM of NaCl 

L2 2.80 8.52 85.35 
L6 2.72 7.92 80.97 

L10 2.60 6.53 70.21 
 

LSD at 5% 
0.06 0.84 0.84 
0.07 0.96 0.97 
0.12 N.S. 1.69 
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Fig. (K): Effect of salinity stress on Accumulation of 
proline of three barley landraces. 
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Fig. (M): Effect of salinity stress on Activity of Catalase enzyme of three barley landraces. 

 
Results illustrated on table (3) showed that landrace 2 (L2) has highest content of proline, either control 

(2.04) or under salinity stress (1.58, 1.81, 1.96 and 2.80, respectively) it can be noticed that L2 more tolerant than 
both L6 and L10 respectively. These genotype, also characterized with high activities of antioxidant enzymes 
(peroxidase and catalase) 7.49, 6.76, 6.95, 7.72 and 8.52 respectively for peroxidase and 65.62, 46.32, 60.71, 
70.11and 85.35 respectively for catalase as shown (table 3), the proline contents and antioxidant enzymes activities 
both increased as NaCl concentration increased. Generally, tolerance against salinity stress is L2, L6 then L10.  
 
Molecular evaluation of protein: 

Electrophoretic assays have been widely used as rapid and accurate tests to identify and characterize 
different crop cultivars by the use of appropriate and refined techniques, it is now possible to actually fingerprint 
each cultivar to assess its identity and its genetic potentialities El-Rabey and Zayed (2005), Shuaib et al. (2010) and 
Metwali et al. (2013). Biochemical fingerprinting was developed to identify vegetative protein pattern involved in 
salt stress response in three barley barley landraces 

The results indicated that the salt stress led to increase in the number of some new polypeptides in barley 
seedlings compared with control. Therefore, proteins, which separated from seedling, exposed to salinity stress as 
compared with control its  revealed that (i) induce the synthesis of some protein bands, (ii) disappear of some 
protein bands, (iii) variation in the level of bands intensity, (iv) some proteins remained without unchanged, (iiv) 
appear of some specific bands at low molecular weight.  Total vegetative proteins for each of studied landraces has 
genetic diversity among them tolerance against salt stress. The results of the analysis of vegetative proteins either 
for control or for salinity conditions were shown in tables (4) and figure (N). 

 

 
Fig. (N): Electrophoretic of SDS-PAGE of total vegetative proteins of NaCl-stressed for three Egyptian Barley 

landraces (L2, L6 and L10), (1,2,3,4) subjected to 0, 50, 100, 150 mM NaCl, (5,6,7,8) subjected to0, 50, 
100, 150 mM NaCl and (9,10,11,12) subjected to 0, 50, 100, 150 mM NaCl respectively. M = molecular 
weight marker. 
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Table 4: Molecular weight (MW) of SDS- PAGE total vegetative proteins for three Egyptian Barley landraces (L2, L6 and L10), 
subjected to 0, 50, 100, 150 mM NaCl, for each of them.  (+) means presence and (-) means absence of band. 

 L2 L6 L10 
MW RF 0mM 50mM 100mM 150mM 0mM 50mM 100mM 150mM 0mM 50mM 100mM 150mM 
82.99 0.297 - - - - - - - - - + - - 
80.45 0.306 - - - - +  - - - - - +  - 
76.80 0.320 + + + +  -  - +  - - - 
73.03 0.339  + + + + - + - + - + + - 
70.76 0.345 - - - - - - - - + - - - 
67.16 0.360 + - - - + - + + - - - + 
66.44 0.363 - - + - - - - - - - - - 
64.22 0.374  - + - - + - - - - - - - 
58.73 0.400 - - - + + - - - - - - - 
53.01 0.431 - - - - - - - - + - - - 
44.49 0.484 +  + - - + +  - - + + + +  
42.08 0.501 - - - - - - + + - - - - 
39.78 0.517 + + + + + - - - - - - - 
30.94 0.599 - - - - + - +  + + - + +  
29.42 0.608 - - - + - - - - - - - - 
26.66 0.638 - - - + - + +  + + - + +  
23.88 0.671 + + - - - - - - + - - - 
21.36 0.704 - - + - - - - - - - - - 
18.19 0.752 - - - +  - - - - - - - - 
15.82 0.794 - - - +  - - - - - - - - 
14.18 0.827 + + + +  + - - - + + + - 
12.28 0.870 - - - +  + - - - + + + - 

 
In total, twenty-two polymorphic bands were detected with molecular weight ranging from 82.99 to 12.28 

KD, these bands are distributed along the gel in a range of Rf : 0.297-0.870, results cleared that variation in the 
number of bands between genotypes. Landrace 2 had 7, 6, 6 and 10 bands in a control, 50mM, 100mM and 150mM 
respectively. Levels of proteins with molecular weights of 76.80, 73.03, 39.78 and 14.18 KDa polymorphic in all 
treatments were common bands under controlled treatments. Treatments that exposed to salt stress revealed 
induction of specific proteins with molecular weight 58.73, 29.42, 26.66, 18.19, 15.82 and 12.28. While, the 
landraces L6 and L10 had a total band  9,3,4 and 5 in L6 and 9,5,6,and 4 in L10  in a control, 50mM, 100mM and 
150mM respectively. The number of total band decrease in salinity treatments about controlled treatments. 

In addition, another difference found in the expression profiles among the studied cultivars. Where, the 
intensity of each band was used as an indicator for amount of protein, the rate of bands intensity level in L2 rose in 
salinity treatments as compared with controlled treatments. While L6 and L10 the rate of intensity of band level 
were much lower in salinity treatments as compared with controlled treatments. 

 

Conclusion  
 
Sometimes, abiotic conditions like salinity stress in the open field do not permit evaluation of salinity 

tolerance of the barley landraces and therefore is necessary to use one or more laboratory ways. The similar field 
that was induced by salinity stress to the natural field conditions to allow the characterization and identification of 
landraces in terms of tolerance to salinity. In addition, Soil salinization significantly limits crop production and 
consequently, has a negative effects on food security. 

 According to the previous results, it can be concluded that plants under salinity stress, made changes in 
some of their biochemical and physiological features. For instance, responses of proline accumulation, catalase and 
peroxidase activities in barley landraces. The higher efficiency of the proline accumulation, catalase and peroxidase 
activities in landraces can be considered as one of the factors responsible for its tolerance aganist salinity. Catalase 
(CAT) activity of seedlings was increased as NaCl concentrations increase seedlings. This enormous increase might 
indicate that CAT is an important biomarkers of barley landraces tolerance. Thus, the antioxidants are played 
important role through defense system induced by salinity. So, from this study, it can be observed that landrace 2 
had a higher amount of proline content, catalase and peroxidase activities proving to be more tolerant against of 
stress. Followed with Landraces 6 and 10 had. In addition, the results confirmed that the SDS method could be used 
to identify and characterize among barley landraces under salinity stress. Salinity stress of 150mM concentration 
increased the synthesis of new polypeptides bands in Landraces 2 while, at the same level of salinity blocked the 
synthesis of new polypeptides band in landraces 6 and 10. 
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