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ABSTRACT 
 

Among the abiotic stresses, salinity is one of the most destructive factors which limits the crop production 
considerably. Suitable improves or stress alleviant is one of the tasks of plant biologists. Arginine (precursor of 
polyamine, i.e., spermidine, spermine, putrescine) is considered one of exogenous protectant which may 
alleviate the harmful effects of salinity stress. To achieve the aforementioned objective, two pot experiments 
were performed at the screen greenhouse of Agronomy Department, National Research Centre, Cairo, Egypt to 
study the effect of pre-soaking of mung bean seeds in different concentrations of arginine (0.0, 0.3, 0.6 and 1.2 
mM) on growth, yield and chemical composition of yielded seeds of mung bean plants grown under different 
salinity levels (1500, 3000. 4500 and 6000 ppm) in 2008 and 2009 summer seasons. All growth parameters 
(plant height and dry weight) were significantly reduced at the highest salinity levels (3000, 4500 and 6000 
ppm), while 1500 ppm induced slight increase. Salinity induced significant increases in Na and significantly 
decreased N, P, and K contents in green leaves of mung bean, as well as, yield components (plant height, pods 
number and weight, seeds number/pod, seeds weight/plant and biological yield/plant) and nutritional value 
(soluble carbohydrate, polysaccharides, total carbohydrate, proline, total amino acids and total protein) of seeds 
were reduced.  Pre-treating mung bean seeds with arginine with different concentration 0.3 and 0.6 and 1.2 mM 
exhibited significant increments in mung bean growth, yield and yield components and  nutritional value of 
yielded seeds compared to the untreated plants. The magnitude of increments was much more pronounced in 
response to 0.3 mM of arginine. From this study it could be concluded that, pre-soaking seeds of mung bean 
with arginine could alleviate the harmful effect of salinity especially at the lower levels of salinity  of at all the 
studied parameters. 
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Introduction 
 

World agriculture is facing a lot of challenges like producing 70% more food for an additional 2.3 billion 
people by 2050 while at the same time fighting with poverty and hunger, consuming scarce natural resources 
more  efficiently and adapting to climate change (FAO 2009). However, the productivity of crops is not 
increasing in parallel with the food demand. The lower productivity in most of the cases is attributed to various 
abiotic stresses. Salinity is one of the most brutal environmental factors limiting the productivity of crop plants 
because most of the crop plants are sensitive to salinity caused by high concentrations of salts in the soil. A 
considerable amount of land in the world is affected by salinity which is increasing day by day. More than 45 
million hectares (M ha) of irrigated land which account to 20% of total land have been damaged by salt 
worldwide and 1.5 M ha are taken out of production each year due to high salinity levels in the soil (Munns and 
Tester 2008).  

In most of the cases, the negative effects of salinity have been attributed to increase in Na+ and Cl– ions in 
different plants hence these ions produce the critical conditions for plant survival by intercepting different plant 
mechanisms. Although both Na+ and Cl– are the major ions which produce many physiological disorders in 
plants, Cl– is the most dangerous (Tavakkoli et al. 2010 ). Salinity at higher levels causes both hyperionic and 
hyperosmotic stress and can lead to plant damage. 

Soil or water salinity is detrimental to plant growth and productivity as it causes nutritional imbalances by 
altering the uptake of nitrogen, phosphorus, potassium, and calcium, and interferes with the cellular metabolism 
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by causing ion toxicity and osmotic perturbations. Under salinity the predominant cause of ion toxicity is the 
replacement of K+ with Na+ and non-covalent interactions of Na+ and Cl− ions with amino acids of proteins and 
enzymes (Hasanuzzaman et al., 2012). The effect of this ionic imbalance manifests at the cellular as well as at 
the whole-plant level. Massive changes in ionic and water balance cause molecular damage and arrest growth 
(Jaleel et al. 2008). The deleterious effects of salinity on plant growth are associated with low osmotic potential 
of soil solution, nutritional imbalance, specific ion effect, hormonal imbalance and induction of oxidative stress, 
or a combination of these factors (Parida and Das 2005, Rahnama et al., 2011).  

As indicated by Munns (1993), the effect of salinity on plant growth occurs in two-phase model. The first 
phase of the growth reduction is due to the osmotic stress of the salt outside the roots, the second phase being 
due to toxic effects that is to the accumulation of salt inside the plant to toxic levels. Potassium uptake is 
particularly important due to the chemical similarities between Na+ and K+, which makes difficult the 
discrimination between the two ions by transport proteins (Yamaguchi and Blumwald 2003). Thus, high levels 
of Na+, or high Na+:K+ ratios can disrupt various enzymatic processes in the cytoplasm. Therefore, one of the 
key elements in salinity tolerance is the ability to maintain a high cytosolic K+/Na+ selectivity.  

Plant biomass production depends on the accumulation of carbon products through photosynthesis, but 
elevated salinity can adversely affect photosynthesis (Ashraf and Harris 2004). Salinity reduces the ability of 
plants to take up water, causing a reduction in growth along with a suite of metabolic changes (Munns 2002). A 
metabolic response to salt stress is the synthesis of compatible osmolytes. These mediate osmotic adjustment 
and therefore protect sub-cellular structures and reduce oxidative damage caused by free radicals, produced in 
response to high salinity (Ashraf and Foolad 2007).  

The osmotic stress has a greater effect on growth rates than the ionic stress. Ionic stress impacts on growth 
much later and with less effect than the osmotic stress, especially at low to moderate salinity levels (Munns and 
Tester 2008). High salt concentration in root affects the growth and yield of many important crops (Taffouo et 
al., 2004). Salinity may reduce crop yield by upsetting water and nutritional balance of plant (Khan et al., 2007, 
Taffouo, 2009 and Abdul Qados, 2009). 

Mung bean (Vigna radiate L.) is a summer crop with short duration (70 – 90 days) and high nutritive value. 
The seeds contain 22-28 % protein, 60 – 65 % carbohydrates, 1 – 1.5 % fat, 3.5 – 4.5 fibers and 4.5 – 5.5 % ash. 
It has many effective uses, green pods in cooking as peas, sprout rich in vitamins and amino acids (Lawn and 
Ahn, 1985). This crop can be used for both seeds and forage since it can produce a large amount of biomass and 
then recover after grazing to yield abundant seeds (El– Karamany et al., 2003, Hozayn et al., 2007) and can be 
used in broilers diets as a non – traditional feed stuff (El-Khimsawy et al., 1998).  

Arginine is one of the essential amino acids, considered the main precursor of polyamines which produced 
by decarboxylation of arginine via arginine decarboxylase to form putrescine (Bocherueu, 1999). Polyamines 
and their precursor arginine have been implicated as vital modulators in a variety of growth, physiological and 
developmental processes in higher plants (Glastone and Kaur-sawhny, 1990). Polyamines are involved in the 
control of cell cycle, cell division, morphogenesis in phytochrome and plant hormone mediated process and the 
control of plant senescence, as well as in plant response to various stress factors (Abdel Monem, 2007). The 
application of arginine significantly promoted the growth and increased the fresh and dry weights, certain 
endogenous plant growth regulators, chlorophylls a and b and carotenoids in bean (Nassar et al., 2003); in wheat 
(Abd El Monem, 2007 and El-Bassiouny et al., 2008). Moreover Hassanein et al., (2008) and Khalil et al., 
(2009) recorded the positive role of arginine in alleviating the inhibition occurs as the result of exposing plants 
to stress.    

The objective of the present study was to evaluate the response of mung bean grown under saline irrigation 
and to investigate the role of arginine in alleviating the harmful effects of salinity stress. 
 
Materials and Methods 

 
Two pot experiments were performed at the screen greenhouse of Agronomy Department, National 

Research Centre, Dokki, Giza, Egypt to study the effect of pre-soaking of mung bean seeds in different 
concentrations of arginine (0.0, 0.3, 0.6 and 1.2 mM) on growth, yield and chemical composition of yielded 
seeds of mung bean plants grown under different salinity levels (1500, 3000. 4500 and 6000 ppm) at 2008 and 
2009 summer seasons. Mung bean seeds cultivar Kawmay-1 was soaked in different arginine concentrations for 
6 hrs before sowing. The treatments were arranged in split plot in CRD design where salinity levels and arginine 
concentrations were allocated in main and sub plot, respectively. The mung bean soaked seeds were sown in 
pots (50 cm in diameter) containing equal amounts of sand and clay (1:1) soil. Every treatment consisted of 5 
replicates. The pots were irrigated with equal volumes of the various salinity levels (Stroganov nutrient 
solutions (Stroganov, 1962)) after 21 days from sowing. Irrigation was run as follow 3 times with saline 
solutions and one with tap water. NPK Fertilization was done as the recommended rate. After 15 days from 
sowing thinning was carried out, so as five uniform seedlings were left in each pot for studying the effect of 
different treatments on the yield of mung bean cultivar. 
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Data recorded: 
 
After 60 days from sowing, three mung bean plants were taken from each pot to determine plant height and 

dry weight of plant as well as the nutrient elements N, P, K and Na were determined in green leaves according 
to the method described by Cottenie et al., (1982). At harvest, data on yield and yield contributing characters 
were recorded from each pot i.e., plant height (cm), Number of pods plant, Number of seeds pod, 100-seed 
weight (g), seed, straw and biological yield per plant and harvest index (%). In dried seeds, a total soluble 
carbohydrate was determined using modifications of the procedures of Yemm and Willis, (1954) and Handel 
(1968). Total carbohydrate content was determined calorimetrically according to Dubois et al. (1956). 
Polysaccharides were calculated by the difference between total carbohydrates and total soluble carbohydrates. 
Total free amino acids and proline contents were determined calorimetrically according to Hassanein, (1977) for 
extraction (Muting & Kaiser, 1963) and Bates et al. (1973). Total N and protein contents were determined by 
the Kjeldahl method of Pirie (1955).  

 
Statistical analysis: 

 
The values of all parameters were statistically analyzed to find out the level of significance using MSTAT-

C package program (MSTAT, 1988). The means differences were compared by Least Significant Difference test 
(LSD) at 5% level of significance. 

 
Results and Discussion 
 
Growth and nutrients content of mung bean plants: 

 
From the results obtained in Table (1), it could be concluded that plants irrigated with saline water showed 

great depression in plant height and dry weight/plant as compared with control. Such reduction may be due to 
the inadequacy of nutrients presented in the growing media (Sliman and Ghandoor, 1988). Or to the decrease in 
water entry rate into plant (Shreif, 2000) since under saline condition root pressure is reduced causing a decrease 
in water flow. That means less water is taken up by the roots and transported into shoots. Consequently, less 
water is available for normal growth and development (Satti and Lopez, 1996). In this concern, Greenway and 
Munns (1980) and Yeo and Flowers (1986) stated that the reduction in the previous parameters of growth could 
be attributed to the effect of salinity which caused a disturbance in plant uptake which lead to forming low 
molecular weight than higher molecular weight which consequently reflected on fresh and dry weight. They 
added that the growth of cells is primarily correlated with turgor potential, and decreased turgor in the major 
caused of inhibition of plant growth under saline conditions. Furthermore, El-Agrodi et al. (2005) stated that 
salinity levels above 0.2% had high significantly decrease on root dry weight. 

The content of nutrients (N, P, K and Na) in mung bean leaves as affected by different salinity levels are 
presented in Table (1). It is clear from data that increasing salinity levels significantly reduced the percentage of 
N, P and K. These results  are in agreement with those obtained by Azza et al. (2008) on Toxodium, disticum. In 
this connection, Hanafy Amed et al. (1996) pointed out that salinization impaired N accumulation and 
incorporation into protein and raised total free amino acid accumulation in saline plant.  

Furthermore, the reduction in P concentration under saline conditions. Table (1), not only because of ionic 
strength effect that reduce the activity of phosphate but also because phosphate concentration in soil solution is 
tightly controlled by sorption processes and low solubility of Ca-P minerals. Therefore, it is understandable that 
phosphate concentration in field grown agronomic crops decreased as salinity increased (Mohamedin et al., 
2006). 

Concerning potassium concentration, Gemea et al. (1996) found an increase in Na concentration and a 
decrease in K concentration in leaves with high salinity, this result may be due to a possible antagonism between 
K and Na. This antagonism could be due to the direct competition between K and Na at the site of ion uptake at 
plasma lemma. Data in Table (1) indicated that there was a gradual increase in Na percentage in mung bean 
leaves with increasing salt concentration of irrigation water. Accordingly, the increase in Na concentration in 
plant with salinity may be a result of the ability of plants to use Na to maintain an adequate osmotic potential 
gradient between the plant tissues and the external solution (Glenn, 1987).  

In this concern, Gray and Deluo (2004), stated that excess salt increases the osmotic pressure of soil water 
and produce conditions that keep the roots from absorbing water and nutrients and resulted in low nutrients in 
plant tissues. Generally, the reduction in vegetative growth and nutrients concentration due to high salinity 
effect is in harmony with those obtained by Taffauo et al. (2004), El-Agrodi et al. (2005) and Tauffauo et al. 
(2009) on some legumes plants. 
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Table 1: Effect of  different concentrations of arginine on some macro elements in leaves of mungbean  grown under salinity stress at 60  
              days after sowing (avarage of both seasons).  

Character 
Treatment 

Plant height 
(cm) 

Dry weight 
 (g/plant) 

Macro elements (%) 

Salinity 
(ppm) 

Arginine 
(mM) 

N P K Na 

Zero Zero 30.67 2.05 0.96 0.09 0.99 0.017 
0.30 56.00 5.74 1.85 0.26 2.39 0.135 
0.60 52.00 5.62 1.54 0.23 2.13 0.057 
1.20 45.33 5.29 1.34 0.21 1.96 0.021 

1500 Zero 42.67 3.17 1.12 0.11 1.39 0.025 
0.30 51.67 4.49 1.69 0.19 2.17 0.102 
0.60 45.33 4.09 1.43 0.17 1.78 0.071 
1.20 43.00 3.31 1.31 0.15 1.58 0.046 

3000 Zero 33.67 2.31 1.16 0.11 1.37 0.020 
0.30 48.67 4.68 1.54 0.23 2.33 0.105 
0.60 45.00 3.63 1.48 0.17 2.05 0.065 
1.20 40.67 3.38 1.29 0.15 1.79 0.038 

4500 Zero 31.33 1.85 0.92 0.08 1.24 0.032 
0.30 44.33 4.23 1.47 0.18 2.27 0.121 
0.60 38.67 3.40 1.14 0.12 1.87 0.072 
1.20 35.00 2.61 1.09 0.09 1.45 0.069 

6000 Zero 29.33 1.83 0.81 0.04 0.89 0.050 
0.30 39.00 2.34 1.22 0.15 1.89 0.164 
0.60 36.00 2.20 1.04 0.10 1.66 0.132 
1.20 32.00 1.94 0.87 0.06 1.17 0.071 

LSD at 5% 3.10 0.12 0.08 0.02 0.06 0.004 
Mean of main effects:      

S
al

in
it

y 
 (

pp
m

) 

Control 46.00 4.68 1.42 0.20 1.87 0.057 
1500 45.67 3.76 1.39 0.16 1.73 0.061 
3000 42.00 3.50 1.37 0.17 1.89 0.057 
4500 37.33 3.02 1.16 0.12 1.71 0.074 
6000 34.08 2.07 0.99 0.09 1.40 0.104 

LSD at 5% 1.38 0.04 0.11 0.02 0.06 0.001 

A
rg

in
in

e 
 (

m
M

) Zero 33.53 2.24 0.99 0.09 1.18 0.029 
0.30 47.93 4.29 1.55 0.20 2.21 0.125 
0.60 43.40 3.79 1.33 0.16 1.90 0.079 
1.20 39.20 3.31 1.18 0.13 1.59 0.049 

LSD at 5% 1.27 0.05 0.21 0.03 0.11 0.002 
 

Results in Table (1) showed that soaking mung bean seeds in different arginine concentrations (0.3, 0.6 and 
1.2 mM) significantly increased plant height, dry weight/plant and the concentration of N, P, K and Na in leaves 
as compared with control treatment.  These results are in good harmony with those obtained by Abd El-Moneim 
(2007) and El-Basiouny et al. (2008). 

Data also show that the maximum increases in the previous parameter were obtained by using 0.3 mM 
arginine. In this connection, Xu et al. (2001), El-Bassiouny and Bekheta (2001) and Nassar et al. (2003), 
suggested that the main role of all arginine products (putrescine, spermidine and spermine) in salt treated plants 
on the long run is to maintain a cation-anion balance in plant tissue by stabilizing membrane at high external 
salinity. They added that exogenous application of polyamine (end product of arginine) to several plant species 
have been shown to promote cell division, cell differentiation and general growth promotion. They can also help 
at stabilize membrane and wall properties (Velikov et al., 2000) and protect plant against environmental stress 
(Mo and Pua, 2002). It can be suggested that amino acids can act as components of salt tolerance mechanism 
and build up a favorable osmotic potential inside the cell in order to combat the effects of which replaced nitrate 
in the vacuoles. 
 
Mung bean yield and its Components: 

 
Data in Table (2) showed that at harvest, the plant height, pods number and weight/plant, seeds 

number/pod, seed and straw yield as well as the biological yield of mung bean plants significantly affected by 
salinity irrigation water. All the salinity levels (1500, 3000, 4500 and 6000 ppm) induced significantly decreases 
in all the previous parameters of yield and its components as compared with control treatment (irrigation with 
tap water). For instance, the reduction in plant height, pods number and weight/plant and seeds number of pod 
reached to 33.69%, 49.9%, 30.43% and 25.6%, respectively in plants irrigated with 6000 ppm saline water. The 
depressive effect of salinity water on mung bean yield may be attributed to the harmful effect of salt stress on 
growth, the disturbance in mineral uptake and/or enhancement, of plant respiration (Abd El-Haleem et al., 
1995).  
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Table 2: Effect of  different concentrations of arginie on yield and its components of mungbean grown under salinity stress (avarage of both 
seasons). 

Character 
Treatment 

Plant ht. 
 at harvest 

(cm) 

Pods no/
plant 

 
Pods wt. 
(g/plant) 

Seeds 
no/pod 

Yields/plant (g) HI (%) 

Salinity 
(ppm) 

Arginine 
(mM) 

Seed Straw Bio. 

Zero Zero 42.67 4.45 2.08 10.00 1.79 3.51 5.30 33.74 
0.30 58.33 7.17 4.47 10.00 3.66 5.62 9.28 39.44 
0.60 46.00 6.25 2.65 10.00 2.08 4.11 6.19 33.60 
1.20 44.33 4.67 2.28 10.00 1.86 3.75 5.61 33.16 

1500 Zero 46.67 4.83 1.61 10.00 1.37 2.67 4.04 33.89 
0.30 60.33 6.33 2.50 10.00 2.21 3.17 5.38 41.08 
0.60 53.67 5.92 1.90 10.00 1.52 3.09 4.61 32.97 
1.20 51.33 4.83 1.84 10.00 1.46 2.86 4.32 33.80 

3000 Zero 34.00 3.58 1.79 9.56 1.28 3.25 4.53 28.26 
0.30 49.67 6.08 3.18 10.00 2.65 4.76 7.41 35.76 
0.60 45.33 5.00 2.34 10.00 1.74 3.94 5.68 30.63 
1.20 40.33 4.92 2.08 9.89 1.46 3.28 4.74 30.80 

4500 Zero 29.33 3.29 1.59 8.67 1.03 2.25 3.28 31.40 
0.30 43.33 5.58 2.38 10.00 1.83 3.27 5.10 35.88 
0.60 43.00 4.32 1.81 9.78 1.38 2.86 4.24 32.55 
1.20 32.67 4.25 1.72 8.67 1.27 2.76 4.03 31.54 

6000 Zero 22.00 2.15 0.98 7.24 0.75 1.89 2.64 28.33 
0.30 40.00 3.33 1.98 7.89 1.58 2.84 4.42 35.75 
0.60 26.00 2.68 1.28 7.44 1.11 2.34 3.45 32.23 
1.20 22.33 2.42 1.13 7.24 0.93 2.17 3.10 30.00 

LSD at 5% 4.31 0.66 0.23 0.41 0.08 0.38 0.37 2.32 
Mean of main effects:       

S
al

in
it

y 
 (

pp
m

) 

Control 47.83 5.63 2.87 10.00 2.35 4.25 6.59 34.98 
1500 53.00 5.48 1.96 10.00 1.64 2.95 4.59 16.76 
3000 42.33 4.90 2.35 9.86 1.78 3.81 5.59 52.12 
4500 37.08 4.36 1.88 9.28 1.38 2.78 4.16 61.98 
6000 27.58 2.64 1.34 7.45 1.09 2.31 3.40 35.43 

LSD at 5% 1.54 0.26 0.06 0.22 0.03 0.08 0.09 0.77 

A
rg

in
in

e 
 (

m
M

) Zero 34.93 3.66 1.61 9.09 1.24 2.71 3.96 31.12 
0.30 38.20 4.22 1.81 9.16 1.40 2.96 4.36 31.86 
0.60 42.80 4.83 2.00 9.44 1.57 3.27 4.83 32.40 
1.20 50.33 5.70 2.90 9.58 2.39 3.93 6.32 37.58 

LSD at 5% 1.77 0.27 0.09 0.17 0.03 0.15 0.15 0.95 

 
Moreover, Tester and Davenport (2003), and Tayffouo et al. (2009) reported that, the significant decrease 

of yield components observed under salt stress in cowpea would be partly related to a significant reduction of 
chlorophyll contents (more than 50%), and K+ concentration in saline media. They added that metabolic toxicity 
of Na+ is largely a result of its stability to compete with K+ for binding sites essential for cellular function. More 
than 50 enzymes are activated by K+ and Na+ cannot substitute in its role. Thus, high levels of Na+ or high 
Na+/K+ ratios can disrupt various enzymatic processes in the cytoplasm. Moreover, protein synthesis requires 
high concentration of K+, owing to the K+ requirement for binding of RNA to ribosomes. 

The obtained results in this study agree with those obtained by Zadeh and Naeini (2007) and Hussein et al. 
(2008), who stated that yield parameters were reduced by increasing rate of salts applied to soil. The NaCl salt 
of higher levels gave significantly higher decrease in biological, straw and grain yields of wheat and canola 
plants as compared with control treatment. 

Results in Table (2), show that, presoaking seeds of mung bean in different concentration of arginine (0.3, 
0.6, 1.2 mM) under all salinity levels caused an increase in all parameters of yield components as compared to 
the corresponding salinity level. 

Krishnamuthy (1991), reported that, when putrescince (arginine substance) was exogenously supplied on 
the salt stressed plant, the grain yield of rice increased. This increment could be due to antisenescence effect of 
putrescine. El-Bassiouny and Bekheta (2001) proved that putrescine is intimately involved in salt treated wheat 
plant thereby regulating growth, development and grain yield and Wada et al. (1994). Nassar et al. (2003) 
concluded that arginine inducer early flowering and fruiting of morning glory and bean plants respectively. 

 
Chemical constituents of mung bean seeds: 

 
The obtained results in Table (3) show that irrigation of mugn bean plants with different salinity levels 

(1500, 3000, 4500 and 6000 ppm) significantly decreased all the physiological constituents except proline % 
(Total soluble sugar, polysaccharides, total carbohydrates, total amino acids and protein content) as compared 
with control treatment. The magnitude of reductions increased with increasing the salinity levels. The reduction 
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in total soluble sugar, polysaccharides and total carbohydrate in mung bean seeds could be attributed to the 
nutritional imbalance and specific toxic effect of salinity as reported by Nou et al. (1995), hyperosmotic stress 
and reduced photosynthesis (Abd El-Wahab, 2006). 

Moreover, total amino acid content in mung bean seeds found to be adversely affected due to salinity effect. 
The same results was obtained by Sarwat and Sherif (2007) who stated that, amino acids appeared to be 
decreased with salinity depending on the concerned amino acids response by barley plants. 

The reduction in protein percentage in seeds of mung bean seeds irrigated with different salinity levels may 
be attributed to the reduction in total nitrogen in green leaves (Table 1), consequently decreased N content in 
seeds as salinity increased. These results were in line with Abd El-Wahab (2006) on Foeniculum vulgare. 

Results presented in Table (3) clear that proline content of mung bean seeds significantly increased 
gradually by increasing the salinity levels as compared with control treatment. These results demonstrated that, 
the physiological function of proline which accumulated in mung bean under salinity stress may not only just 
behave as an osmolytes and protectant but also have other roles related to stress. Proline content in mung bean 
seeds is in good agreement with those obtained by Mohamedin et al. (2006) on sunflower. 

The levels of salinity led to a pronounced decrease in physiological constituents in mung bean. This 
reduction could be attributed to toxic of Na+ and Cl- in the physiological active parts of tissues, and to inefficient 
compartmentation for these ions in vacuoles (Yeo and Flowers, 1986). 

Generally, the responses to salinity vary not only among the different crops but also among different organs 
of plant. Depending on osmotic upset, some physiological changes occur in stomata conductance, transpiration, 
photosynthesis, chlorophyll content and root and leaf activity. Consequently, reduction of physiological 
constituents and yield might be observed. Came to the same conclusion (Kucukahmetler, 2003). 

 
Table 3: Effect of  different concentrations of arginine on chemical constituents in grains of   mungbean   grown under salinity stress  at 

2009 season. 
Character 
Treatment 

Chemical constituents in grains 
(mg/100 g grain weight) 

Protein  
(%) 

Salinity 
(ppm) 

Arginine 
(mM) 

Total soluble 
Sugar 

Poly 
sacharides 

Total  
carbohydrates 

Total amino 
acids 

Proline 

Zero Zero 23.16 36.67 59.83 46.83 14.93 24.35 
0.30 36.70 37.74 74.44 60.44 21.36 29.30 
0.60 26.18 44.06 70.24 51.99 17.77 25.29 
1.20 25.84 36.30 62.14 48.95 17.22 25.12 

1500 Zero 21.36 36.21 57.57 56.50 14.18 20.00 
0.30 33.16 46.35 79.51 68.71 19.98 25.50 
0.60 25.22 44.99 70.21 61.77 16.60 22.90 
1.20 25.08 43.28 68.36 58.66 16.18 21.27 

3000 Zero 19.43 26.34 45.77 40.50 16.18 21.16 
0.30 28.55 36.57 65.12 55.33 21.73 24.55 
0.60 23.16 37.32 60.48 48.34 20.35 23.09 
1.20 20.24 30.37 50.61 47.90 18.88 21.21 

4500 Zero 16.22 26.31 42.53 40.05 17.64 18.67 
0.30 24.84 32.19 57.03 51.39 22.33 23.67 
0.60 20.22 32.00 52.22 46.39 21.78 20.83 
1.20 18.59 26.49 45.08 44.73 21.40 20.23 

6000 Zero 11.28 20.37 31.65 36.07 20.35 17.30 
0.30 21.13 25.03 46.16 50.66 24.76 22.63 
0.60 16.78 21.76 38.54 44.19 23.51 18.33 
1.20 15.50 22.68 38.18 42.51 22.80 17.63 

LSD at 5% 1.01 2.96 3.64 3.64 0.56 0.38 
Mean of main effects:      

S
al

in
ity

 
 (

pp
m

) 

Control 27.97 38.69 66.66 52.05 17.82 26.02 
1500 26.20 42.71 68.91 61.41 16.74 22.42 
3000 22.84 32.65 55.49 48.02 19.29 22.50 
4500 19.97 29.25 49.22 45.64 20.79 20.85 
6000 16.17 22.46 38.63 43.36 22.86 18.97 

LSD at 5% 0.63 1.65 1.88 1.10 0.18 0.17 

A
rg

in
in

e 
 (

m
M

) Zero 18.29 29.18 47.47 43.99 16.66 20.30 
0.30 21.05 31.83 52.87 48.55 19.30 21.09 
0.60 22.31 36.03 58.34 50.54 20.00 22.09 
1.20 28.88 35.58 64.45 57.31 22.03 25.13 

LSD at 5% 0.42 1.21 1.49 1.49 0.23 0.15 

 
Data presented in Table (3) show the role of arginine to ameliorate the adverse effect of salinity on the 

physiological constituents of mung bean seeds (total soluble sugar, polysaccharides, total carbohydrates, total 
amino acids, praline content and protein content). The pretreatment of mung bean seeds with arginine 
significantly increased the physiological constituents of mung bean seeds under saline and non-saline irrigation 



399 
J. Appl. Sci. Res., 9(1): 393-401, 2013 

 

 

water. The increment magnitude was much pronounced by using 0.3 mM arginine under all salinity levels. 
These results could be supported by the results obtained by Abd El-Moneim (2007), El-Bassiony et al. (2008) 
and Hassanein et al. (2008) who indicated that arginine was the most effective compound in increasing soluble 
sugars, polysaccharides, total carbohydrates, total amino acids, proline and protein contents of wheat plants and 
grains under normal or stressed condition. 
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