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Abstract 

Environmental pollution due to industrial activity, mining, agricultural activity and transportation, leads to production of high 

amounts of contaminants like heavy metals into surface water and ground water and soils which ultimately leaches to ground 

water and also affects the biosphere. Seed is the developmental stage that leads to subsequent vegetative developmental 

processes Cucumis sativus L. and it becomes sensitive to external stress. In this study, germination was conducted in cucumber 

[Cucumis sativus L.] in order to find out the changes in germination, different developmental stages in terms of its growth, 

physiological and biochemical alteration due to nickel stress. The seeds of cucumber were germinated in variable nickel 

concentrations of ranging from 0-100 mg/L of Nickel as nickel chloride solution. It was found that germination percentage and 

Seedling vigour indices were reduced with increasing concentration of nickel. In another experiment conducted in pot culture 

revealed that, different physiological and biochemical parameters like total chlorophyll content and total protein content were 

decreased whereas free proline content were increased with increase in concentration of Nickel. It was also observed that seeds 

of cucumber showed better result in terms of different physiological and biochemical parameters in 20 ppm of Nickel at 

different interval of days like 10th, 20th and 30th days of growth of seedling thereby indicating that Nickel within 20 mg/kg 

could facilitate the plants growth and it is subsequently affect the seedling when it exceeds from 20 mg/kg of nickel in soil. 
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Introduction 

Dispersal of industrial and urban waste generated by human 

activities is a major environmental concern which causes the 

contamination of soil. The surface deformation, caused by 

mining and surface construction damage, is becoming a 

problem. This is drawing more and more attention to 

underground mining causing surface deformation [1, 2]. 

Contamination of agricultural soils due to trace metal in 

agricultural soil are major environmental problems today [3]. 

Uptake of metals by plants can have strong adverse impact 

on both plants as well as animals through the food chain [4]. 

There are thirty five metals responsible for occupational and 

residential exposure among which twenty three are heavy 

metals. Heavy metals can include elements lighter than 

carbon and can exclude some of the heaviest metals [5]. 

Nickel is just one of a variety of obiquitous trace metal 

emitted to the environment from both natural and 

anthropogenic sources. Sukinda is only indigenous 

resources of Nickel ore of India which produces the lateritic 

nickel ore [6]. Nickel is considered as a micronutrient for 

plants as it is required at very low concentration by plants 
[7]. According to International Agency for Research on 

Cancer, Nickel is reported as one of the toxic heavy metals 

and it is also considered as human carcinogens [8]. As Nickel 

is one of the heavy metal pollutant, it is of interest to study 

the effect of nickel on alteration of growth and development 

along with different physiological and biochemical 

parameters of Cucumis sativus L. 

 

Materials and Methods 

Cucumis sativus L. is a popular vegetable plant particularly 

in tribal rich pockets of the states of Odisha. Seeds of 

Cucumis sativus L. were obtained from Orissa University of 

Agriculture and Technology, Sambalpur to be used as the 

experimental material. Seeds of cucumber were surface 

sterilized with 0.1% mercuric chloride and washed 

thoroughly with tap water and then with distilled water. 

Hundred uniform seeds were germinated in petridish with 

different nickel concentration and it was incubated for five 

days and then number of germinated seeds were counted 

and percentage of germination were calculated, Seedlind 

vigour indices [9] were also calculated. Another experiment 

had been carried out in pot culture in which seeds were 

sown in pre-treated soil which was treated with different 

concentration of nickel ranging from 20 mg/kg to 100 

mg/kg with a nickel less soil and different growth and 

biochemical parameters like total chlorophyll content [10], 

total protein content [11] and free proline content [12] were 

estimated in plants at 10, 20 and 30 days after treatment. All 

the experiments were done in triplicates and the data was 

statistically analyzed and standard error of mean (SEM) was 

calculated. 

 

Results and Discussion 

Germination percentage were decreased at higher 

concentration of Nickel. Reduction in germination 

percentage of Cucumis sativus L.at higher concentrations 

may be attributed to the interference of Nickel ions. 

Seedling vigour index were increased at lower concentration 

and decreased at higher concentration, simultaneously the 

significant decrease in radicle length of Cucumis sativus L. 

seedling suggested that low concentration of Nickel was 

beneficial for seedling growth. Nickel at higher 

concentrations suppressed the seedling growth (Table-1). 

Similarly different physiological and biochemical 

parameters were also found to be better in 20 mg/kg of soil 
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and then it was found to be decreased with increasing 

concentration of nickel (Fig. 1 & 2). Free proline content 

were found to be increased with increasing concentration of 

nickel (Fig. 3). 

Different concentration of nickel affected seed germination 

in Cucumis sativus L. plants. Since, germination is the most 

crucial stage of plant development, the germination of seeds 

can be used as an indicator of early response of the plants in 

adverse environmental condition [13]. During germination Ni 

inhibits all cellular processes [14] thus, slow down growth of 

plumules and radicles. Similar inhibition of germination at 

higher concentrations was observed by [15] with cobalt 

treatment in Vigna mungo (L.) Hepper. But the results 

obtained from the germination studies indicated that 

Cucumis sativus L. showed higher seedling growth and dry 

weight at 40 mg/kg nickel level in the soil. The values of 

growth parameters showed that Nickel had a significant 

stimulating and nutritional effect at 20mg/kg concentration 

which is beneficiary for plants growth and above 40 ppm it 

shows adverse impact on seedling growth. The growth 

parameters beyond this concentration indicated that a little 

excess of Nickel above these levels had an adverse effect. 

From the result of this investigation, it can be concluded that 

Nickel at lower concentration has a stimulating effect on the 

germination process and seedling growth of Cucumis sativus 

L. and will inhibit the same at higher concentrations. Similar 

results were reported on the effect of cadmium on Triticum 

aestivum, [16] chromium on Salvia sclarea, [17] and cobalt and 

zinc on Pennisetum americanum L. and nickel stress on 

Macrotyloma uniflorum (Lam.) verdc. [18]. Different 

physiological and biochemical changes also reported in 

different studies like impact of Cr+6 toxicity in plants [19] and 

nickel toxicity in Arachese hypogea L. [20]. 

 
Table 1: Effect of Nickel on Seed Germination, Radicle Length, Seedling Vigour Index, of 5th days of Cucumis sativus L. 

 

Treatments Germination Percentage Radicle Length (in cm) Seedling Viguor Index 

Control 98±0.344 3.214±0.1043 314.972 

20ppm 83 ±1.436 2.42±0.9978 200.86 

40ppm 64±1.448 1.96±0.6542 125.44 

60ppm 48±2.886 0.98±0.0976 47.04 

80ppm 25±6.432 0.42±0.0458 10.5 

100ppm 8±5.648 0.12±0.0754 0.96 

 

 
 

Fig 1: Effect of Nickel ions on total chlorophyll content of 

Cucumis sativus L. Seedlings grown in pot culture experiments. 

 

 
 

Fig 2: Effect of Nickel ions on soluble protein content of Cucumis 

sativus L.seedlings grown in pot culture experiments. 

 
 

Fig 3: Effect of Nickel ions on free prolin content of Cucumis 

sativus L. seedlings grown in pot culture experiments. 

 

Conclusion 

The alteration in growth and biochemical parameters of the 

seedling indicated that nickel had a significant stimulating 

nutritional effect up to 20mg/kg concentration for Cucumis 

sativus L. and all the parameters above these levels had an 

adverse effect. From the result of this investigation, it can be 

concluded that nickel at lower concentration had a 

beneficiary stimulating effect in terms of plants nutrition 

and growth and devlopment of plant and inhibited the same 

at higher concentrations. So it can be utilized for plant 

nutrition as micronutrient with controlling the limit within 

20 ppm.  
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