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ABSTRACT 
Salinity can have damaging effect on plant growth either because of toxicity of specific ions or as a 

result of osmotic stress. Concentration of a salt has a significant role in this. Influence of two salts 

(NaCl and KCl) on germination and early growth of mungbean is being reported in this 

communication. Germination of Vigna radiata cv Hum-1 was reduced by higher concentration 

(100mM) of salts particularly sodium chloride. Radical length increased in treatments having lower 

concentrations (10mM) of sodium and potassium chloride, however, higher concentrations reduced 

radical length as well. All NaCl treatments and higher concentrations of potassium decreased 

plumule growth however plumule growth increased in 10mMKCl. Fresh and dry weight of different 

organs also exhibited more or less similar trends. Nitrate reductase activity reduced in sodium 

chloride treatments, however seedlings raised with potassium chloride treatments showed enhanced 

nitrate reductase activity. 

 _________________________________________________________________________ 

 

Keywords: Mungbean, Nitrate reductase activity, 

Salinity stress, Vigna radiata. 

 

INTRODUCTION 

Mungbean Vigna radiata L (wilczek) is 

considered as one of the important legume crops 

characterized by a relative high content of 

proteins rich in leucine, phenylalanine, lysine, 

valine, isoleucine and certain vitamins (Oplinger 

et al., 1990). Mungbean is also an important 

pulse crop with exploited medicinal properties.  

Salinity is the presence of soluble salts in the 

soils or water which can cause stress or death to 

crops and vegetation, increase soil erosion, 

pollute drinking water and damage roads, fences, 

railways, buildings and natural ecosystems 

(Abrol, 1986). During their growth and 

development plants are exposed to abiotic (high 

and low temperature, salinity, drought, radiation 

etc.) and biotic (pathogen, fungus etc.) stress 

factors, which decrease their yield and affect the 

quality of their products (Habashy et al., 2008). 

Moreover, over 6% of the world's total land area 

is affected by salinity and sodicity (Munns, 

2005). Most crops are salt sensitive or 

hypersensitive plants (glycophytes) in contrast to 

halophytes which are the native flora of saline 

environments. Some halophytes have capacity to 

accommodate extreme salinity because of very 

special anatomical and morphological adaptations 

or avoidance mechanisms (Flowers et al., 

1986).The tolerance of salt stressed plants is 

dependent on their ability to accumulate 

inorganic solutes from external media in their 

tissues. Sodium chloride is one amongst the most 

frequently accumulated salt in soil suffering from 

salinity. Sahu et al., (1999) and Misra et al., 

(1999) found that salinity caused decrease in 

photosynthetic pigment content and photosystem 

II electron transport activity in mungbean plants. 

Potassium is an essential macronutrient that plays 

a vital role in the regulation of plant growth and 
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development (Mengel and Kirkby, 2006; 

Agarwal et al. 2009). It has been reported to 

alleviate the severe effects of a number of biotic 

and abiotic stresses including drought (Umar and 

Bansal, 1995; Umar, 2006). Yield improvement 

under drought conditions may be brought about 

by devising management strategies, like 

application of potassium fertilizers, which 

maximize the amount of water available to the 

crop (Turner and Begg, 1981; Loomis 1983; 

Mahadhar et al., 1996). Nitrate reductase enzyme 

(NR) represents the rate limiting step in nitrate 

assimilation and can be used as a marker to 

estimate the capacity of plant roots and shoots to 

assimilate external N (Beeverz and Hazeman, 

1980; Oaks, 1994). Salinity is considered to be 

the major factor influencing crop production in 

mungbean hence an attempt has been made in the 

present investigation to find out the general and 

possible salinity effects of different 

concentrations of KCl and NaCl on mungbean.  

 

MATERIALS AND METHODS 

Seeds of mungbean (green gram) Vigna radiata 

cv. Hum - 1 were taken from Rajmata Vijayaraje 

Scindhia Agricultural University, Gwalior.  

Healthy and uniform seeds were surface sterilized 

with 0.01% mercuric chloride solution for 2-3 

minutes followed by thorough washing with 

distilled water, thereafter the seeds were allowed 

to germinate in petri plates lined with filter paper. 

Stress was imposed by germinating and raising 

the seedlings in different concentrations of NaCl 

and KCl solutions. Seeds treated with distilled 

water served as controls. 

Germination percentage and growth 

characteristics were recorded in a routine manner. 

After 72 hours of sowing, the seedlings were 

taken and processed for the determination of 

activity of nitrate reductase.  

In vivo nitrate reductase was assayed following 

Srivastava, (1974) as followed by Tiwari (1996) 

as outlined below: 

Fresh material (0.3g) was cut into small pieces 

and put into 5 ml tubes filled with incubation 

medium (0.1m phosphate buffer with 200mM 

KNO3 and 0.5% n-propanol v/v at 7.5 pH, 

maintained  in dark for two hours at 30°C. 

Subsequently aliquot (1ml) was taken and 

sulphanilamide (1ml of 1% in 3NHCl) and 

napthethylene diamine hydrochloride (1ml of 

0.02%) were added to it followed by thorough 

mixing. Thereafter, it was allowed to develop 

colour for 25 minutes and finally optical density 

was recorded at 540nm. Nitrate reductase activity 

was calculated using standard curve of nitrite and 

expressed in terms of µ mole nitrite 

produced/hr/g of the fresh weight. 

 

RESULTS AND DISCUSSION 

Germination of Vigna radiata cv Hum-1 was 

reduced by higher concentration (100mM) of 

salts particularly sodium chloride (63.33%) in 

100mM of sodium chloride and (67.14%) in 

100mM KCl as compared to (77.7%) in control. 

Decrease in germination percentage was in 

accordance with the results obtained by Misra 

and Diwedi (2004) in green gram (Phaselous 

aureus). 

Highest radical length was recorded with 

treatments having lower concentrations (10mM) 

of sodium and potassium chloride this could be 

near to optimal concentration for growth 

however, at higher concentration radical length 

was reduced. Highest plumule length was 

recorded in KCl (10mM). In all NaCl treatments 

and higher concentrations of potassium decreased 

plumule growth was obvious. The reduction was 

greater in sodium chloride treatments in case of 

plumule length as well (Table 1). Decrease in 

shoot and root length of mungbean in NaCl 

treatment (200mM) has also been reported earlier 

(Haleem and Mohammed, 2007; Akbari et al., 

2008 Saffan, 2008 and Saha et al. 2010). 

However, we found some enhancement 

particularly in radical length at low concentration 

(10mM) of salts. 

The fresh and dry weight of different organs also 

exhibited more or less the same trend (Table 

2).The results are in accordance with the findings 

of Musyimi et al. (2007) in Avocado seedlings 

grown at high salinity which resulted in large 

reductions in fresh and dry weight production of 
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both shoot and root. Highest moisture percentage 

of radical, leaf and plumule was recorded in 

control and least in 100mMNaCl. Decrease in 

moisture percentage with increasing salinity 

stress is on the lines of the results reported by 

Meloni et al. (2004) in Prosopis alba at 

600mML
-1

of NaCl. 

Stress was comparatively greater in NaCl than 

KCl as in 100mMNaCl growth was strongly 

inhibited and so much that no sample of leaves 

and plumule were recovered. Increase in 

concentration from 10-100mMKCl resulted in 

increased nitrate reductase activity and the 

highest value observed was in plumule 

100mMKCl treatment (0.666 µmol nitrite 

produced/ hr/g/fresh weight). Hence nitrate 

reductase activity was reduced in sodium chloride 

treatments, however, in potassium chloride 

treatments nitrate reductase activity showed an 

increase. Such observations have also been 

reported by Haleem and Mohammed 2007; 

Aslam et al., 1984, Garg et al., 1990, Dubey, 

1998; Hageman and Flesher 1960; Badruddin and 

Dutta 2004 and Arulbalachandran 2009. 

Sharma and Agarwal (2002) have also reported 

increase in nitrate reductase activity due to 

potassium treatments. The increase being greater 

in treatments where potassium was used as 

KNO3. Accompanying anions also showed an 

impact on the uptake of potassium as well 

potassium supplementation also led to depletion 

of nitrogen in the medium as a consequence of 

improved nitrogen utilization. Improved growth 

traits and nitrate reductase activity in potassium 

treatments has been reported earlier as well 

(Tiwari et al., 1996). However, for the present 

experiments we used only potassium chloride and 

not potassium nitrate which is reported to have 

greater impact on different growth parameters. 

 

Table 1: Germination percentage (recorded after 48 hours of seed wetting) of Vigna radiata (L. 

Wilczek) cv Hum-1 subjected to salinity stress induced by salts (NaCl and KCl). 

Sr. no.  Treatments 
Germination     

percentage 

Radical length  

(in cm) 

Plumule length (in 

cm) 

01 Control (DW) 77.72±0.27 10.23±0.565 1.15±0.08 

02 10 mM NaCl        66.25±0.460 12.00±0.756 1.00±0.13 

03 50 mM NaCl                  70±0.2886 10.50±0.58 0.70±0.047 

04 100 mM NaCl      63.33±0.645 4.76±0.49 0.10±0.042 

05 10 mM KCl 70±0.471 10.88±0.759 1.16±0.05 

06 50 mM KCl 72±0.326 8.78±0.62 1.02±0.09 

07 100 mM KCl                  67.14±0.359     7.8625±0.626 0.32±0.04 

 

 
Fig. 1: Germination percentage (recorded after 48 hours of seed wetting) of Vigna radiata (L. Wilczek) cv 

Hum-1 subjected to salinity stress induced by salts (NaCl and KCl). 
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Table 2: Fresh weight, dry weight and moisture contents of different organs of the seedlings (after 

72 hours of seed wetting ) of Vigna radiata cv HUM-1 subjected to salinity stress. 
Treatments Radical Plumule Leaves 

Fresh 

Weight 

Dry 

Weight 

Moisture  

Percentage 

Fresh 

Weight 

Dry 

Weight 

Moisture  

Percentage 

Fresh 

Weight 

Dry 

Weight 

Moisture  

Percentage 

Control 

(DW) 

1.143 

± 

0.08 

0.087 

± 

0.0068 

92.37% 

0.098 

± 

0.056 

0.006 

± 

0.0003 

93.87% 

0.115 

± 

0.005 

0.0141 

± 

0.0022 

87.73% 

10 mM 

NaCl 

0.740 

± 

0.084 

0.059 

± 

0.0017 

92.00% 

0.024 

± 

0.0003 

0.0049 

± 

0.00075 

83.33% 

0.0584 

± 

0.101 

0.0109 

± 

0.00049 

81.54% 

50 mM 

NaCl 

0.787 

± 

0.082 

0.070 

± 

0.0079 

91.18% 

0.016 

± 

0.0019 

0.0041 

± 

0.00092 

75.00% 

0.057 

± 

0.0084 

0.0106 

± 

0.0030 

82.45% 

100 mM 

NaCl 

0.03631 

± 

0.079 

0.0421 

± 

0.0073 

88.38% 

0.01 

± 

0.008 

0.0021 

± 

0.00 

79.00% 

0.0075 

± 

0.00077 

0.0033 

± 

0.0013 

56.00% 

10 mM KCl 

0.9573 

± 

0.048 

0.073 

± 

0.011 

92.37% 

0.025 

± 

0.0019 

0.0056 

± 

0.00063 

77.60% 

0.078 

± 

0.0115 

0.014 

± 

0.031 

82.05% 

50 mM KCl 

0.824 

± 

0.177 

0.066 

± 

0.016 

91.90% 

0.028 

± 

0.0049 

0.0053 

± 

0.0014 

81.07% 

0.073 

± 

0.0057 

0.161 

± 

0.0035 

77.94% 

100 mM 

KCl 

0.545 

± 

0.016 

0.059 

± 

0.007 

89.17% 

0.012 

± 

0.0018 

0.0022 

± 

0.0004 

81.66% 

0.067 

± 

0.009 

0.010 

± 

0.0001 

85.07% 

 

 

 

Fig. 2: Fresh and dry weight of different organs of the seedlings (after 72 hours of seed wetting) of 

Vigna radiata cv Hum-1 subjected to salinity stress. 
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Table – 3: Nitrate reductase activity (µ mol nitrite produced/ hr/g/fresh weight) in seedlings (72 

hours after seed wetting) of Vigna radiata L (Wilczek) cv. Hum – 1 subjected to salinity stress 

using NaCl and KCl. 

Treatments 

Nitrate reductase assay 

 (µ mol nitrite produced /hr/g/fresh weight) 

Radical Plumule Leaves 

Control (DW) 0.5056±0.015 0.536±0.04 0.559±0.025 

10 mM NaCl 0.3611±0.059 0.0446±0.098 0.5188±0.032 

50 mM NaCl 0.513±0.090 0.3626±0.05 0.4331±0.02 

100 mM NaCl 0.3723±0.08 _ _ 

10 mM KCl 0.5015±0.047 0.5341±0.085 0.50±0.094 

50 mM KCl 0.544±0.045 0.650±0.078 0.545±0.048 

100 mM KCl 0.615±0.081 0.666±0.084 0.598±0.16 

 

 

Fig. 3: Nitrate reductase activity (µ mol nitrite produced/hr/g/fresh weight) in seedlings (72 hours 

after seed wetting) of Vigna radiata L (Wilczek) cv Hum – 1 subjected to salinity stress using NaCl 

and KCl. 

 
CONCLUSION 

The germination of Vigna radiata cv Hum-1 

was reduced by higher concentration (100mM) 

of salts particularly sodium chloride however, 

increase in radical length was recorded in 

treatments having lower concentration (10mM). 

In all NaCl and higher potassium treatments 

decrease in plumule growth was obvious. The 

reduction was greater in sodium chloride 

treatments in case of plumule length as well. 

Nitrate reductase activity was reduced in 

sodium chloride treatments, however, in 

potassium chloride treatments nitrate reductase 

activity showed an increase. 
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