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INTRODUCTION 

Vigna radiata is among the most important food crop 

plant in India. Apart from all the essential nutrients it 

also contains flavonoids, phenolic acids and organic 

acids as well.
[1]

 Importance of Vigna radiata has been 

recognized since time immemorial. In Ayurveda, it is 

known as Mudga, which means “that which brings joy, 

delight and gladness”. 

 

Soil salinity is among one of the major constrains 

limiting the agricultural productivity in nearly 20% of 

cultivated are and half of the irrigated area 

worldwide.
[2,3,4]

 Salt stress leads to several problems like 

cellular dehydration, reduction in rate of leaf expansion 

followed by cessation of expansion as the stress 

intensifies but the growth resumes when the stress is 

relieved.
[5] 

 

S.A. has been recognized as a regulatory signal 

mediating plant response to abiotic stresses such as 

drought
[6,7]

, chilling
[8,9] 

and heavy metal tolerance.
[10,11,12]

 

It also regulates many physiological functions like 

photosynthesis and seed germination. 

 

MATERIAL AND METHODS 

The present investigation was carried out to identify 

various changes occurring in ROS scavenging enzymes 

in seeds treated with salt and salicylic acid individually 

as well as in combinations of both as compared to 

distilled water set used as control. Seeds of both cultivars 

were procured from Seed Distribution Center, IARI, 

New Delhi. Experimental design used is completely 

randomized design. Enzymatic analysis was conducted 

on seeds treated with NaCl (50mM,100mM, 150mM), 

S.A. (0.01mM, 0.025mM, 0.050mM) and the 

combinations of both (50mM NaCl+0.01mM S.A., 

50mM NaCl+0.025mM S.A., 50mM NaCl+0.050mM 

S.A., 100mM  NaCl  +0.01mM  S.A.,  100mM  

NaCl+0.025mM  S.A.,  100mM NaCl+0.050mM S.A., 

150mM NaCl+0.01mM S.A., 150mM NaCl+0.025mM 

S.A., 150mM NaCl+0.050mM S.A.). The seeds were 

surface sterilized with 0.01% solution of sodium 

hypochlorite, and 20 seeds of each cultivar of Vigna 

radiata (Pusa Vishal and SML 668) were put in the petri 

plates with different concentrations of each treatment. 

This was done in the Plant Physiology and Tissue 

Culture Laboratory, Department of Botany, C.C.S. 

University, Meerut. Total Peroxidase Activity
[13] 

and 

Total Catalase Activity
[14] 

was estimated on 3
rd

, 6
th 

and 

9
th 

day after sowing. 

 

RESULT AND DISCUSSION 

Peroxidase activity was observed to decrease from 3
rd 

to 

9
th 

day after sowing in Vigna radiata  cv. Pusa Vishal, in 
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ABSTRACT 

In the present investigation analyses of different concentrations of salt, i.e., NaCl  (50mM,100mM and 150mM) 

and salicylic acid (0.01mM, 0.025mM, 0.050mM) were carried out in vitro, individually and in combinations, to 

find out their effect on ROS scavenging enzymes, Catalase and Peroxidase, on two cultivars of Vigna radiata -Pusa 

Vishal (P.V.) and SML 668. A separate set in distilled water was also analysed as control. Enzymatic activity was 

analysed on 3
rd

, 6
th 

and 9
th 

day of sowing after the radicle emergence. Peroxidase activity was found to be 

maximum in 0.01mM concentration of Salicylic Acid on 3
rd 

day after sowing in both the cultivars. Maximum 

catalase activity was observed in the combination treatment of 0.025mM S.A. + 100 mM NaCl on 6
th 

day after 

sowing in the cultivar Pusa Vishal. However, in case of second cultivar i.e. SML 668 maximum catalase activity 

was observed in the combination treatment of 0.050mM + 150mM NaCl on the 6
th 

day after sowing. All the results 

indicate that use of salicylic acid led to increase in ROS scavenging enzymes and help the seeds to combat with the 

salt stress. 
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control as well as in all the three concentrations of NaCl 

and S.A.  individually and in combination treatment of 

50mM NaCl concentration with all the three 

concentrations of S.A. However, the peroxidase activity 

increased from 3
rd 

to 6
th 

day up to 100mM NaCl with 

0.025mM and 0.050mM S.A. It also increased in 

combination of 150mM NaCl with 0.01mM and 

0.025mM S.A. concentrations. However, peroxidase 

activity decreased among control and treated seedlings 

after 9 days after sowing. Maximum peroxidase activity 

was recorded in 0.01mM S.A. on 3 days after sowing 

(Fig.1). 

 

 

 
 

In cv. SML 668, the maximum peroxidase activity, like 

previous cv. Pusa Vishal, was also observed in 0.01mM 

S.A. Among control as well as treated seedlings the 

peroxidase activity decreased from 3
rd 

to 9
th 

days after 

sowing (Fig.2). 

 

 

 
 

In case of catalase activity in the cv. Pusa Vishal, the 

catalase activity was noted to be decreasing from 3
rd 

to 

9
th 

day after sowing in case of control set and NaCl 

treated seedlings. While among the individual 

concentrations of S.A. and all the combination sets, the 

catalase activity was noted to be increasing. Maximum 

activity was observed in 100mM NaCl + 0.025mM 

S.A.(Fig.3). 
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The same response was seen with the second cv. SML 

668, the catalase activity decreased from 3
rd 

to 9
th 

days 

after sowing in control sets and NaCl treated seedlings, 

while increased in case of all concentrations of S.A. and 

combined treatments of both the elicitors. This indicates 

synergistic response of both the elicitors on catalase 

activity in both the cvs. of Vigna radiata L. Wilczek 

(Fig.4). 

 

 

 
 

The results indicate and reiterate the previous findings of 

involvement of Salicylic acid in modifying abiotic stress 

response.
[15]

 Cultivar specific modification of salt stress 

response by salicylic acid is very starkly evident. Results 

indicate that maximum peroxidase activity was shown 

with the lowest concentration of SA i.e. 0.01mM 

irrespective of the cv. and this activity decreased from 3
rd 

to 9
th 

day after sowing of seeds. Accumulation of ROS in 

cells might activate the ROS scavenging pathways 

leading to increase in superoxide dismutase and 

peroxidase activity and results in suppression of ROS.
[16] 

In the case of catalase the maximum activity is recorded 

with a combination treatment of both the elicitor 

molecules. Catalase and a variety of peroxidases are 

known to catalyze the breakdown of hydrogen 

peroxide.
[17]

 Increasing NaCl concentration leads to 

increased leakage of electrolytes and Malondialdehye 

content in Brassica napus seedlings and although SA is 

not essential for germination under normal conditions, it 

plays a promotive role in seed germination under high 

salinity by reducing oxidative damage.
[18] 

 

CONCLUSION 

In the light of results, we can conclude that, S.A., which 

itself is a ROS generating elicitor under biotic stress, is 

increasing the activity of ROS scavenging enzymes, 

peroxidase and catalase. Thereby, showing completely 

antagonistic response under salt stress. This leads to a 

new vision of finding some common factors through 

genetic engineering which can work in increasing 
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tolerance capacity of plants against both biotic as well as 

abiotic stress. 
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