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Abstract: 

Increase in the atmospheric mean temperature is mainly due to emission of green house gases 

(carbon dioxide (CO2), methane (CH4), ozone (O3), nitrous oxide, chlorofluoro carbons (CFCs)) by 

anthropogenic (Eitzinger et al., 2010) and agricultural systems (Smith and Olesen 2010). Black gram [Vigna 

mungo (L.) Hepper] is a tropical leguminous plant, popularly known as Urd bean or Mash in India. Black 

gram is very nutritious as it contains high levels of protein. Plants improve protective mechanism of heat 

stress responses encompassing different pathways that provide tolerance during HT stress. Plants adapt 

tolerance to high temperature stress by inherent basal level as well as acquired (Hikosaka et al., 2006). 

Tolerance limits vary between genotypes, but are also subject to acclimation (Weis et al., 1988). TIR 

(Temperature Induction Response) is a potential and versatile one for identifying highly thermo-tolerant 

genotype from a large population (Srikantbabu et al., 2002). SODs play a significant role in protecting 

lysing cells against the toxicity and mutagenicity of active 02 species by virtue of their capacity to scavenge 

the 02.- (Sandalios, 2001). Enzymatic test was made to resistant (LBG-806)   and susceptible variety (LBG-

823) of control, lethal (non-induced) and induced treatments of at 0th, 1st, 2nd and 3rd day seedlings. There 

was no significant difference was found between control and non-induced treatments in any day. In contrast 

rise in content in induction treatment over control was significantly different at (P≤0.01) in all days. 
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I. Introduction:  

In recent years, with the recognition of global climate change, studies on regional impacts in 

particular food crops come to forefront of scientific community. Minor deviations from the normal weather, 

efficiency of food production is seriously impaired. Inter-Governmental Panel on Climate Change assessed 

a range of scenarios of future greenhouse-gas emissions and concluded that these would lead to an increase 

in global mean temperatures between 1.6°C and 6.9°C by the end of the 21st century. The most worrying 

part of the prediction is the estimated increase in winter and summer temperatures by 3.2°C and 2.2°C 

respectively by 2050 (IPCC, 2007).  

                         SODs play a significant role in protecting lysing cells against the toxicity and mutagenicity 

of active 02 species by virtue of their capacity to scavenge the 02
.- (Sandalios, 2001). Zhao et al., (2006) 

expressed that increase in SOD activity and decrease in oxidative damage were closely related. Tolerance to 

temperature stress in plants showed positive correlation with increase in antioxidants (Hasanuzzaman et al., 

2012; Almeselmani et al., 2006). The results indicated that xinmu No,1 was tolerant to salt or drought 
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stresses during germination as its activity of anti-oxidant enzymes(superoxide dismutase, peroxidase, 

ascorbate peroxidase and catalase). Combined increase of SOD and APX was observed in transgenic 

tobacco plants under high light intensity and low temperature stress (Gupta et al., 1993).  

II. Materials and methods: 

1) PLANT SAMPLINGS: Black gram temperature resistant variety LBG-806 and susceptible 

variety LBG-823 were selected based on the previous study through TIR technique (Sujatha B 

et al., 2018)  

TIR technique involves series of experiments i.e., identification of lethal/challenging 

temperature, sub-lethal temperatures and finally screening of thermo-tolerant genotypes from 

large populations by subjecting aseptically germinated seedlings from each variety to three 

temperature treatments i.e. control, induced and non-induced 
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This method was developed by Srikanthbabu et al., (2002), followed by Vijayalakshmi et al., 2015 

(rice), Babu et al., 2013 (ragi), Chandola et al., 2016 (tomato), Vidya et al., 2017 (banana).The activity of 

the superoxide dismutase was assayed by measuring its ability to inhibit the photochemical reduction of 

nitroblue tetrazolium adopting the method of Beauchamp and Fridovech (1971). 

  Enzymatic test was made to resistant (LBG-806)   and susceptible variety (LBG-823) of control, 

lethal (non-induced) and induced treatments of at 0th, 1st, 2nd, and 3rd day seedlings. 

Enzyme assay: 

The 3 ml reaction mixture contained 50 mM phosphate buffer (pH 7.8), 13 mM methionine, 75µM 

nitro blue tetrazolium, 2µM riboflavin, 0.1 mM EDTA and 0.1 ml of enzyme extract. Riboflavin was added 

last and the test tubes were shaken and placed 30 cm below light blank consisting of two 15W florescent 

lamps. The reaction was started by switching on the light. The reaction was allowed to take place for 30 min 

and was stopped by switching off the light. The tubes were covered with a black cloth. The absorbance of 

the solution was measured at 560 nm in BIO-RAD Smart Spec plus UV visible spectrophotometer. The 

reaction mixture which was not exposed to the light did not develop colour and served as control.  

Log A560 was plotted as a function of the volume of enzyme extract used in the reaction mixture. From the 

resultant graph the volume of the enzyme extract corresponding to 50% inhibition of the reaction was read 

and was considered as one enzyme unit. 

III. Results and Discussion 

In resistant variety, at 0th day both induction and non-induction treatments showed increased in 

content (91.42 %; 14.28 %) respectively over control was observed. In the subsequent recovery period i.e. 

from 0th to 3rd day rise in content was observed both in induction and non-induction treatments (44.77%; 

32.5%) respectively. At the end of 3rd day, both induction and non-induction treatments showed increase in 

content (94%; 6%) over same day of control treatment (Fig. 1). There was no significant difference was 
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found between control and non-induced treatments in any day. In contrast rise in content in induction 

treatment over control was significantly different at (P≤0.01) in all days. 

In susceptible variety, at 0th day both induction and non-induction treatments showed increased in 

content (119.04 %; 14.28 %) respectively over control was observed. Rise in content in induction treatment 

over control was significant at (P≤0.01 In recovery period from 0th to 3rd day both induction and non-

induction treatments showed increase in content (23.91%; 116.66%) respectively. At the end of 3rd day, both 

induction and non-induction treatments showed increase in content (21.27%; 10.63%) over control of the 

same day (Fig. 2). Control treatment showed increase in content from 0th to 3rd day both in resistant and 

susceptible varieties (42.85%%; 123.80%) respectively.  

 

*Mean followed by the different letters on column were significantly different at p≤0.01 
Fig. 1 Resistant variety (LBG-806)   

 

*Mean followed by the different letters on column were significantly different at p≤0.01 
Fig. 2 Susceptible variety (LBG-823) 

In this research work significant increase in SOD content was observed in induction treatment of 

both resistant ((91.42 %) (Fig. 1) and susceptible (119.04 %) (Fig. 2) varieties, at 0th day over their 

respective control treatment. Results indicated that during induction treatment seedlings get acclimatized to 

face terminal lethal temperatures with the production of SOD content. SOD plays a potential role to 

scavenge ROS that are produced during induction period. In subsequent recovery period also, resistant 

variety showed increase in SOD activity over control treatment. In non-induction treatment, both varieties 

showed 14.28% increase in content at 0th day over control which is very less when compared with increase 

in induction treatment.  
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Heat acclimation during induction treatment led to a significant increase in SOD due to its strong 

ability to scavenge ROS in both resistant and susceptible varieties, as reported by Xu et al., (2006), Wahid 

and Close (2007) and Yuan et al., (2011). Rise in antioxidant enzyme activity may increase heat tolerance 

by detoxification of the heavy load of ROS. Stress induced signaling molecules may enhance the production 

of antioxidants in cells to provide thermo-tolerance (Sairam and Tyagi, 2004). Participation of the SODs in 

an intracellular signaling pathway in Arabidopsis was observed under severe salt stress (Alscher et al., 

2002). 
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