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Abstract 

Ni is considered as an essential element primarily because of its function as an irreplaceable component 

of urease which is responsible for the hydrolysis of urea N. Urea N acquired by plant is not available for 

plant N metabolism unless hydrolyzed to CO2 and NH3. Ni deficiency in legumes and other dicots causes 

a decrease in the activity of enzyme urease, a condition that causes accumulation of toxic levels of urea 

and is manifested as necrosis at the tip of the leaves. A field experiment was conducted during Zaid 

season of 2021on research plot of Udai Pratap (Autonomous) College, Varanasi (U.P.) adjoining the 

Department of Agricultural Chemistry and Soil Science. The physicochemical properties of the 

experimental soil were; pH (7.43), EC (0.48 dS m-1); organic carbon (0.55%), available nitrogen (243.18 

kg ha-1), available phosphorus (18.32 kg ha-1), available potassium (212.30 kg ha-1), available nickel 

(Trace). The experiment was carried out in randomized block design (RBD) with six treatments and three 

replications. Treatment were T0 = Control (RDF N: P: K), T1 = RDF+ Ni @ 0.50 kg ha-1, T2 = RDF + Ni 

@ 1.00 kg ha-1, T3 = RDF + Ni @ 1.50 kg ha-1, T4 = RDF+ Ni @ 2.00 kg ha-1, T5 = RDF + Ni @ 2.50 kg 

ha-1. The growth parameters (plant height, number of leaves and number of branches) were significantly 

increased by different treatments. The minimum value was recorded with control (without nickel) and 

maximum with treatment T4 (Ni @ 2 kg ha-1) at 15, 30, 45 and 60 days after sowing. Application of 

nickel at different levels increased the dry matter production. Highest seed and stover yields were 

recorded with treatment comprising Ni @ 2 kg ha-1. All the treatments have significant effect in case of 

N, P and K content in stover. The minimum concentration of N, P and K was recorded in case of control 

and maximum in T4. Similar trend was also found in case of N, P and K uptake by stover. Available N, P 

and K status of postharvest soil were also significantly affected by different treatments. The minimum 

amounts were recorded with treatment T0 (without nickel) and maximum with treatment T4 (Ni @ 2 kg 

ha-1). The application of nickel significantly affected the growth, yield and nutrient uptake by green 

gram. The available N, P and K status of post-harvest soil was also increased. The application of 2.0 kg 

ha-1 with20 kg N ha-1, 50 kg P2O5 ha-1 and 40 kg K2O ha-1 was found to be the best treatment regarding 

growth, yield, nutrients uptake and N, P and K status of soil. 

 

Keywords: Ni, legume, green gram, nutrient uptake 

 

Introduction 

Pulses are consumed as Dal, which is a cheap source of plant protein. These are consumed 

because of body building properties having presence of various amino acids. These also have 

medicinal properties. By products of pulses like leaves, pod coats and bran are given to 

animals in the form of dry fodder. Some pulse crops like Gram, Lobia, Urdbean & Moongbean 

are fed to animals as green fodder. Moong plants are also used as green manure which improve 

soil health and adds nutrient into the soil. 

India has made remarkable progress in enhancing production of pulses during the past 15 

years. During 2005-06, the total production of pulses in India was 13.38 million MT, which 

increased to 25.58 million MT during 2020-21. Currently, 24 mt production of pulses yields 

dal (Milled pulse) fit for human consumption of 18 mt after accounting for seeding and milling 

losses. In 2020, about 48 grams of pulses was available per capita daily in India. This was a 

decrease compared to the previous year. Rice and wheat had a higher per capita daily 

availability and had a higher consumption rate among food grains during the measured time 

period. 
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Green gram scientifically known as (Vigna radiata) is a plant 

species in the legume family and commonly called as mung 

bean, moong in India. India is its primary origin and is mainly 

cultivated in East Asia, Southeast Asia and the Indian 

subcontinent. It is the third important pulse crop of India 

grown in nearly 16 per cent of the total pulse area of the 

country. It contains protein rich seed with 20-25% protein and 

sometimes plants are cut and ploughed into the soil to enrich 

soil nitrogen. India is the major producer of green gram in the 

world and grown in almost all the States. It is grown in about 

4.5 million hectares with the total production of 2.5 million 

tonnes with a productivity of 548 kg/ha and contributing 10% 

to the total pulse production. According to Government of 

India, 3rd advance estimates, green gram production in 2020-

21 is at 2.64 million tonnes. 

Ni is the most recent candidate to be added in the list of 

essential nutrients for higher plant although failure to 

complete the life cycle in absence of Ni has only been 

demonstrated in a few plant species. Ni is considered as an 

essential element primarily because of its function as an 

irreplaceable component of urease which is responsible for 

the hydrolysis of urea N. Urea N acquired by plant is not 

available for plant N metabolism unless hydrolyzed to CO2 

and NH3. Consequently, urea grown plants are highly 

sensitive to inadequate Ni supply (Gerendas and Sattelmacher 

1999a) [29]. Ni was soon found essential to legumes (Eskew et 

al., 1983, 1984) [22-23] and subsequently was found essential to 

several temperate cereal crops (Brown et al., 1987a, 1987b, 

1990) [7-9]. Seed treatment with cobalt, molybdenum and 

Brady rhizobium strains has been widely practiced to improve 

crops. Additionally, seed treatment together with Ni 

fertilization of soybean might improve the efficiency of 

biological nitrogen fixation (BNF), boosting grain dry matter 

yield and N content (Lavres et al., 2016) [42]. Yossef et al. 

(1998) [65] reported that Ni deficiency resulted in marked 

disruption of N metabolism, malate and amino acids in barley 

while application of Ni at 30 mg/kg soil enhanced dry matter. 

Moreover, Khan et al. (1999) [37] found that addition of 0.05 

mg Ni/liter to nutrient solution gave the best results in terms 

of qualitative and quantitative characteristics of spinach. The 

studies forwarded by Roach and Barclay (1946) [56] in plants 

of potato (Solanum tuberosum), wheat (Triticum aestivum) 

and bean (Phaseolus vulgaris) in England indicated an 

increase in plant production as a result of foliar application of 

Ni. Additionally, Cataldo et al. (1978) [10] studied the 

dynamics and transport of Ni in soybean plants. 

Ni deficiency in legumes and other dicots causes a decrease in 

the activity of enzyme urease, a condition that causes 

accumulation of toxic levels of urea and is manifested as 

necrosis at the tip of the leaves (Eskew et al. 1983; Walker et 

al. 1985; Malavolta and Moraes, 2007) [21, 32, 44]. 

 

Materials and Methods 

Experimental site characteristics 

The field experiment was conducted during zaid season of 

2021 on research plot of the Department of Agricultural 

Chemistry and Soil Science. The experiment was carried out 

in randomized block design (RBD) with six treatments and 

three replications. The treatments were replicated thrice 

making the total number of 18 plots. Treatment were T0 = 

Control (RDF N: P: K), T1 = RDF+ Ni @ 0.50 kg ha-1, T2 = 

RDF + Ni @ 1.00 kg ha-1, T3 = RDF + Ni @ 1.50 kg ha-1, T4 = 

RDF+ Ni @ 2.00 kg ha-1, T5 = RDF + Ni @ 2.50 kg ha-1. 

Plant nutrients such as N, P, K and Ni were applied through 

chemical fertilizers. Full dose of nitrogen (20 kg ha-1), 

phosphorus (50 kg ha-1) and potassium (40 kg ha-1), Ni was 

applied as basal application at the time of sowing. 

 

Soil and plant analysis 

Soil samples were collected at 0-15cm depth after harvest of 

the crop and analyzed by standard method of analysis. Soil 

reaction (pH) was determined using soil: water suspension 

(1:2.5) with the help of glass electrode digital pH meter 

(Jackson, 1973) [33], EC by TDS meter, O.C. by Walkley and 

Black’s rapid titration method (Walkley and Black, 1934) [62], 

available N by alkaline permanganate method (Subbiah and 

Asija, 1956) [61], available P2O5, available K2O by 1N neutral 

ammonium acetate method (Jackson, 1973) [33], DTPA 

extractable Ni in soil by atomic absorption spectrophotometry 

(Lindsay and Norvell, 1978) [23]. Plant samples were also 

collected and dried at 70 0C for 12 hours. 0.5-gram ground 

plant sample was digested in sulphuric acid and perchloric 

acid with the ratio of 9:1 and digested samples were used to 

determine the nitrogen by micro Kjeldahl’s method, 

phosphorus by spectrophotometer and potassium by flame 

photometer (Jackson, 1973) [33]. Ni concentration was 

determined using spectrophotometer and atomic absorption 

spectrophotometer respectively.  

 

Results and Discussion 

Growth attributes 

The data obtained in respect of growth attributes at different 

growth stages under the use of boron and manganese have 

been presented in table 1. The average plant height under 

different treatments at 30 DAS varied from 19.55 to 23.40 cm 

at 45 DAS varied from 28.63 to 36.70 cm and at 60 DAS 

varied from 32.62 to 41.74 cm. Effect of Ni on plant height at 

30 DAS, 45 DAS and 60 DAS were statistically significant. 

Application of Ni significantly increased the plant height as 

compared to control.  

The observations related to number of leaves recorded at 30 

DAS showed that number of leaves varied from 10.38 to 

13.38 among all the treatments. The maximum number of 

plant leaves recorded in case of treatment T4 (13.38) and 

minimum was recorded in treatment T0 (10.38). Number of 

leaves per plant among all treatments at 45 DAS ranged from 

13.49 to 20.44. The maximum number of leaves recorded in 

case of treatment T4 (20.44) and minimum was recorded in 

treatment T0 (13.49). Number of leaves per plant among all 

treatments at 60 DAS ranged from 15.77 to 21.75. The 

maximum number of leaves recorded in case of treatment T4 

(21.75) and minimum was recorded in treatment T0 (15.77). 

Maximum number of leaves at all the stage was found in the 

treatment T4 due to more vegetative growth led by availability 

in optimum amount in comparison to other treatments. The 

observation recorded on number of branches plant-1 has been 

presented in table. It is clear from the data that the maximum 

number of branches were found with the treatment T4 at all 

the stages of observation recorded. At 45 DAS number of 

branches varied from 6.84 to 11.35. Effect of different 

treatments was found to be statistically significant. The 

second observation related to number of branches plant-1 was 

recorded at 60 days after sowing. At this stage number of 

branches varied from 9.56 to 13.54. However, effect of 

different treatments was found to be statistically significant at 

this stage. 

 

Yield attributes 

Application of B and Mn significantly increased the pods 

number as compared to control (table 2). The highest number 
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of pods were recorded with the treatment T4 (13.45) and 

lowest with the treatment T0 (14.33). T4 was found to be 

significantly superior over T4 and T1. 

It is evident from table 2 that 1000 seed weight (Test weight) 

varied from 23.76 to 43.63 g. Significant response was 

observed due to Ni application. The maximum test weight 

(43.63 g) was recorded with application of Ni @ 2.00 kg ha-1 

and minimum (23.76) was noted with control. T4 was found to 

be significantly superior over all the other treatments. 

Data on seed yield has been presented in table 2. The seed 

yield under different treatments was 11.4512.64, 13.52, 13.97, 

15.23 and 14.36 q ha-1 respectively for T0, T1, T2, T3, T4 and 

T5. Application of Ni significantly increased the seed yield as 

compared to control. T4 recorded maximum yield and was 

found to be significantly superior over other treatments. 

Data presented in table 2 revealed that application of different 

levels of Ni increased the stover yield as compared to control. 

Highest stover yield was found with treatment T4. Mean 

stover yield was 19.22, 19.98, 20.40, 21.01, 22.57 and 21.64 q 

ha-1 respectively for T0, T1, T2, T3, T4 and T5. T4 was found to 

be significantly superior over all the other treatments. 

 

Nutrient concentration and uptake 

N, P, K and Ni concentration in plant 

The data related to N, P, K and Ni concentration in plant 

(Stover) has been presented in table 3. Results revealed that 

soil applied Ni significantly increased N, P, K and Ni 

concentration in plant (stover) when compared to control.. The 

effect of Among the treatments, the concentration of N varied 

from 2.83 to 3.99%. Maximum phosphorus concentration in 

stover was found with the treatment T4 and minimum with T0. 

The concentration varied from 0.09 to 0.23%. Among 

different treatments, the content of K varied from 0.63 to 

0.79%. The maximum content was found with T4 and 

minimum with T0 (Control). It was also noted that effect of T4 

was found to be significantly superior. 

 

Nutrient uptake 

The data related to N, P, K and Ni uptake under different 

treatments by green gram crop is presented in table 3. 

Nutrient uptake by the plant (stover) was increased 

significantly by the addition of Ni over control. Among 

various treatments, the uptake of N by plant (stover) varied 

from 54.38 to 86.36 kg ha-1. Phosphorus uptake varied from 

1.72 to 5.19 kg ha-1. Among various treatments, the uptake of 

K by plant (stover) varied from 12.20 to 17.32 kg ha-1. T4 

recorded maximum uptake. Soil applied Ni at different levels 

significantly increased the Ni uptake. 

 
Table 1: Effect of treatments on growth attributes at different growth stages 

 

Treatment 
Plant height (cm) Number of leaves plant -1 No. of branches plant-1 

30 DAS 45 DAS 60 DAS 30 DAS 45 DAS 60 DAS 30 DAS 45 DAS 60 DAS 

T0 19.55 28.63 32.62 10.38 13.49 15.77 3.03 6.84 9.56 

T1 20.06 30.76 36.50 11.69 16.56 16.80 3.37 7.67 10.59 

T2 20.90 31.48 37.56 12.43 17.28 17.49 3.58 8.29 11.47 

T3 21.65 32.06 38.00 12.71 18.19 18.75 4.09 8.88 12.03 

T4 23.40 36.70 41.74 13.38 20.44 21.75 4.71 11.35 13.54 

T5 22.49 34.07 39.52 12.84 19.54 19.86 4.17 9.40 12.47 

SEm± 0.213 0.567 0.596 0.235 0.072 0.146 0.0854 0.183 0.126 

CD(P=0.05) 0.684 1.788 1.879 0.742 0.227 0.461 0.269 0.578 0.399 

DAS= Days After Sowing 
 

Table 2: Effect of treatments on yield attributes 
 

Treatment No. of pod plant-1 Test (1000 seed) wt. (g) Seed yield (q ha-1) Stover yield (q ha-1) 

T0 9.63 23.76 11.45 19.22 

T1 10.55 32.55 12.64 19.98 

T2 10.88 34.78 13.52 20.40 

T3 12.01 37.44 13.97 21.01 

T4 13.45 43.63 15.23 22.57 

T5 12.50 39.93 14.36 21.64 

SEm± 0.142 0.844 0.217 0.321 

CD(P=0.05) 0.449 2.660 0.684 1.011 

 
Table 3: Effect of treatments on nutrient concentration and uptake by stover 

 

Treatment 
Nutrient concentration Nutrient uptake 

N (%) P (%) K (%) Ni (ppm) N (kg ha-1) P (kg ha-1) K (kg ha-1) Ni (g ha-1) 

T0 2.83 0.09 0.63 0.06 54.38 1.72 12.20 01.15 

T1 3.12 0.14 0.68 1.10 62.37 2.82 13.58 21.97 

T2 3.29 0.17 0.71 2.23 67.68 3.47 14.45 45.49 

T3 3.49 0.19 0.75 2.36 73.58 3.95 15.79 49.58 

T4 3.99 0.23 0.79 3.12 86.36 5.19 17.32 70.41 

T5 3.79 0.21 0.77 4.60 85.35 3.71 17.24 99.54 

SEm± 0.06 0.01 0.01 0.086 0.70 0.08 0.19 04.90 

CD(P=0.05) 0.19 0.03 0.04 0.273 2.20 0.25 0.63 15.60 
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