
 

Copyright © 2025 The Author(s): This is an open-access article distributed under the terms of the Creative 

Commons Attribution 4.0 International License (CC BY-NC 4.0) 

 

 

 

 

 International Journal of Scientific Research in Science and Technology 

Available online at : www.ijsrst.com  

Print ISSN: 2395-6011 | Online ISSN: 2395-602X                                              doi : https://doi.org/10.32628/IJSRST25125116 
 

 
 

 

  

 

 

 

168 

Effect of Sulphur and Zinc Fertilization on Growth, Yield, and Yield 

Attributes of Greengram (Vigna radiata L.) under Eastern Uttar Pradesh 

Conditions 
Nitin Sharma1, Pankaj Singh1, Alok Kumar Singh2*, Kumar Anshuman1, K. N. Rai1, Sarita Devi Gupta1, 

Ankit Singh3, Susheel Kumar Srivastava3 
1Department of Soil Science and Agriculture Chemistry, Kamla Nehru Institute of Physical and Social Sciences, 

Sultanpur-228118, Uttar Pradesh, India 
2*Principal, Department of Genetics & Plant Breeding, Kamla Nehru Institute of Physical and Social Sciences, 

Sultanpur-228118, Uttar Pradesh, India 
3Department of Agronomy, Kamla Nehru Institute of Physical and Social Sciences, Sultanpur-228118, Uttar 

Pradesh, India 

A R T I C L E I N F O 
 

A B S T R A C T 

Article History: 

Accepted : 01 Sept 2025 

Published: 20 Sept 2025 

 

 The present study was conducted to study the effect of Sulphur and Zinc 

application on Growth and Yield of Green Gram (Vigna radiata L.) under 

eastern Uttar Pradesh condition. The treatments considered consisted of 

four levels sulphur (0, 15, 30, and 34 kg/ha) and four levels zinc (0, 5, 10, 

and 15 kg/HA) making sixteen treatment combination and was laid out in 

factorial randomised block design with three replications. The treatment 

combinations were evaluated for their effect on growth, and yield 

greengram of different treatment combinations. The results showed that 

application of 30 kg S/ha along with 5 kg Zn/ha proved to be the most 

remunerative and economical dose for getting the higher yield of the 

greengram under the eastern U.P. condition. 
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I. INTRODUCTION 

 

Pulses, “The wizard of the health” owe a strategic 

position in agricultural economy of India. Symbolic to 

its nomenclature, pulse (P = People, U = Umbrella, L = 

Livestock, S = Soil and E = Energy) is indeed a superb 

energy umbrella for people as dietary proteins, for 

livestock as green nutritious fodder and feed, for soil 

as mini-nitrogen plant and green manure (Ali, 1988). 

The pulses are a major source of protein for Indian 

people. Pulses have remained an integral component 

of Indian crop husbandry since time immemorial as 

they keep the soil productivity and alive. The area, 

production and productivity of pulses in India have 

been more or less stagnant, fluctuating between 21-23 

million hectares 10-13 million tonnes and 475-547 

kg/ha, respectively over the last three decades and 

thus production of pulses has not kept pace with 
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increase in per capita availability of pulses. According 

to a prospective planning, a developing country like 

India would need around 24.7 million tonnes pulses at 

present. However, during the year 96-97 the 

production of pulses was only 14.46 million tonnes, 

and per capita availability of pulses at 37g per day was 

also much less than the minimum requirement of 47 g 

per day as per norms of Indian Council of Medical 

Research (Anonymous, 1996-97). Thus, production of 

pulses is one of the such forgotten fronts and its 

vitalness in providing nutritionally balanced meals for 

Indian masses calls for immediate attention. Green 

gram is an excellent source of high-quality protein. It 

is consumed in different ways as dal, halwa, snack and 

so many other preparations. Ascorbic acid (Vitamin C) 

is synthesized in sprouted seeds of green gram. The 

amount of riboflavin and thiamine is also increased. 

Green gram is a leguminous crop. It has the capacity 

to fix atmospheric nitrogen through symbiotic 

nitrogen fixation. It is also used as green manure crop. 

It also provides an excellent green fodder to the 

animals. Being a short duration crop, it fits well in 

various multiple and intercropping systems. After 

picking of pods green gram plants may be used as 

green fodder or as green manure. The strategy for 

augmenting the pulse production in country without 

diverting land area from the existing crop is to grow a 

legume as a catch crop in the rice-wheat growing 

tracts of northern India, where assured irrigation 

facilities exist. After the harvest of rabi crops, a vast 

area in northern India is brought under the 

cultivation only with the onset of monsoon. The yield 

of legumes during summer season is much higher than 

that of kharif season as there is less infestation of 

diseases, insects and pests during summer. This is 

more true with short duration pulses (Lai and Yadav, 

1981). Green gram is primarily a short duration pulse 

crop of rainy season, however, with the development 

of early maturing varieties, it has proved to be an ideal 

crop for spring and summer season. It is, therefore, 

apparent that summer season offers and excellent 

opportunity for raising green gram. Increased use of 

high-analysis fertilizer materials free from sulphur 

and zinc ingredients and continuous multiple 

cropping with fertilizer responsive varieties of crops 

have accentuated the depletion of their reserves in the 

soil often leading to significant responses to their 

application.  

Sulphur is an essential macronutrient that plays a 

critical role in the growth, yield, and protein quality 

of pulse crops due to their high protein content and 

nitrogen-fixing ability (Lakkineni & Abrol, 1994; Saraf, 

1988; Aulakh & Pasricha, 1986). Research has shown 

that sulphur deficiency reduces plant height, 

branching, nodulation, and dry matter production, 

whereas its application significantly improves these 

growth parameters (Dube & Mishra, 1970; Aulakh & 

Pasricha, 1977; Nad & Goswami, 1983). Combined 

application with phosphorus enhances shoot, root, 

and nodule biomass (Khandkar et al., 1985), and 

gypsum-applied sulphur increases dry matter yield in 

cowpea and black gram (Raikhy et al., 1985; Bapat et 

al., 1986). Sulphur application also corrects chlorosis 

and promotes synchronized flowering and uniform 

maturity (Chatterjee, 1992; Raju et al., 1994). Yield 

attributes and grain yield respond positively to 

sulphur fertilization, with reports of up to 95% yield 

increase in green gram (Mehta & Singh, 1979) and 

significant improvements in pods per plant, seeds per 

pod, and 1000-seed weight up to 30–40 kg S/ha (Patel 

et al., 1992; Sharma & Singh, 1993). Multi-location 

trials confirmed 20 kg S/ha as the most beneficial dose 

for major pulses (Singh & Ali, 1994), though excessive 

application (80 kg/ha) sometimes reduced yields 

(Singh et al., 1994). Sulphur also enhances nutrient 

uptake, with increases in seed and straw sulphur 

content by up to 62.5% (Mehta & Singh, 1979) and 

improved total S uptake across several pulses (Kumar 

et al., 1994). Importantly, S application significantly 

raises protein content, with reported increases of 3–12% 

in seeds (Arora & Luthra, 1972; Aulakh & Chhibba, 

1992; Sharma & Singh, 1992), underscoring its vital 

role in improving crop nutritional quality. 
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Zinc (Zn) is a vital micronutrient required for 

enzymatic activities, chlorophyll synthesis, and 

nodulation, making it crucial for the growth and 

productivity of green gram and other pulses. Zinc 

deficiency leads to stunted growth, reduced branching, 

and poor nodulation, while its application markedly 

improves plant height, dry matter accumulation, and 

nodule number (Sharma et al., 1981; Yadav et al., 

1996). Studies have reported significant yield 

responses to Zn application, with optimal doses 

ranging from 4–25 kg Zn/ha depending on soil 

conditions (Singh & Bhandari, 1985; Yadav et al., 

1997). Foliar and soil-applied zinc have been shown to 

enhance chlorophyll content, photosynthetic activity, 

and biomass production, especially in zinc-deficient 

soils (Khinchi et al., 2007). 

Zinc fertilization also improves yield attributes such as 

number of pods per plant, seeds per pod, 1000-seed 

weight, and overall grain and straw yield (Bansal et al., 

1990; Meena et al., 2006). Uptake of zinc and other 

nutrients is significantly increased, leading to better 

nutrient balance in plants (Shukla & Warsi, 2000). 

Furthermore, zinc plays a vital role in protein 

synthesis, with several studies reporting an increase in 

seed protein content and quality following Zn 

application (Khinchi et al., 2007; Patel et al., 2010). 

Excessive zinc, however, may have no additional 

benefit or even depress yield, indicating the 

importance of applying zinc at recommended rates for 

maximum benefit. Overall, zinc management is 

essential for improving growth, nutrient uptake, yield, 

and quality of green gram. 

 

II. MATERIAL AND METHODS 

 

Sultanpur is found under a sub-tropical climate and 

situated in eastern U.P. India. The precipitation is 

normally spread over three and four months i.e. from 

the last week of June to the second week of October. 

The period from November to February is generally 

cool and dry. The summer season from the third week 

of March to May. 

The field experiment was conducted during the Zaid 

season of 2024 on the research plot of the Department 

of Agriculture Chemistry and Soil Science, Kamla 

Nehru Institute of Physical & Sciences, Sultanpur 

(U.P.). Sultanpur's soils, formed on alluvial deposits 

deposited by the river Gomati, are dominated by illite, 

quartz, and feldspars. Illite minerals are partly 

inherited from micas, which are predominant in the 

sand and silt fractions. 

There were four levels each of sulphur and zinc 

included in the experiment. The detail of treatments 

of year with their symbol is given below in Table 1. 

 

Table 1. Treatments and their Symbols 

Details of Treatments Symbol 

A. Level of Sulphur   

1. Control  S0 

2. 15.0 Kg / ha  S15 

3. 30.0 Kg / ha S30 

4. 45.0 Kg / ha S45 

B. Level of Zn  

1. Control  Zn0 

2. 5.0 Kg / ha  Zn5 

3. 10.0 Kg / ha Zn10 

4. 15.0 Kg / ha Zn15 

 

To see the effect of different treatments on crop, a 

number of observations on growth, yield attributes 

and yield of crop were recorded at different stages of 

crop growth. Since it is very difficult to study all the 

individuals of plant population. 5 plants sample from 

each plot were selected randomly and tagged for 

further study. The observations on growth of tire crop 

were taken starting from 15 days after sowing to 

harvest of the crop at the interval of 15 days. Plant 

population per running meter was recorded at 15 days 

after sowing. All the observation taken are categorized 

mainly in two groups, viz. pre- and post-harvest 

studies. 
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III. RESULT AND DISCUSSION  

 

All the data of growth and yield revealed that study 

showed significant variation when treated with 

different sources Sulphur and Zinc which applied 

were applied individually.  

 

3.1 Pre-harvest studies 

3.1.1 Plant population & Plant height 

 Plant population, recorded at 15 DAS, showed no 

significant differences due to varying levels of sulphur 

and zinc in either year. Plant height, measured at 30, 

45, 60 DAS and at harvest, exhibited slow growth 

until 30 DAS, followed by a rapid increase between 30 

and 45 DAS, reaching maximum height at harvest, 

with minimal increments after 60 DAS (Fig 1). 

Sulphur application significantly influenced plant 

height at all stages, with 30 kg S/ha (S30) generally 

showing optimal response; 45 kg S/ha (S45) was 

statistically at par with S30, both significantly taller 

than control (S0) and 15 kg S/ha (S15), while S15 also 

improved height over control. The percent increase in 

plant height due to S30 over control was 33, 18, 15, 

and 16 at 30, 45, 60 DAS and harvest, respectively, in 

2024. Zinc application also significantly affected plant 

height at all growth stages, with 5 kg Zn/ha (Zn5) 

producing the tallest plants, significantly superior to 

control (Zn0), 10 kg Zn/ha (Zn10) and 15 kg Zn/ha 

(Zn15). Zn10 and Zn15 were statistically similar, 

showing reduced height compared to Zn5, though 

Zn15 still exceeded control without reaching 

significance. The increase in plant height due to Zn5 

over control was 31, 18, 15, and 16% at 30, 45, 60 DAS 

and harvest, respectively. 

 
 

 
Fig. 1 Effect of   Sulphur and Zinc on Plant Height 

(cm) at different stages of crop growth 

 

3.1.2 Number of primary branches per plant 

 It is evident from data given in Fig. 3 that number of 

primary branches per plant increased significantly 

with the increasing levels of sulphur up to 30 kg/ha at 

all the stage of crop growth. S45 was at par with S30.  

Zinc application @ 5 kg/ha recorded significant 

increase over control, Zn10 and Zn15 but Zn10 and Z n15 

showed significant reduction in number of primary 

branches per plant at all the stages of crop growth. 

However, Zn10 being at par with Z n15 recorded 

significant increase over control but Z n15 did not 

reach the level of significance. 
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Fig 2. Effect of Sulphur and Zinc on no. of primary 

branches per plant 

 

3.1.3. Number and dry weight of nodules per plant 

The number and dry weight of nodules per plant at 45 

and 60 DAS were significantly influenced by both 

sulphur and zinc application (Table 10). Sulphur 

application increased nodule number and dry weight 

up to 30 kg S/ha (S30), with 45 kg S/ha (S45) showing 

no significant advantage over S30. The response to S30 

over control was 36–40% for nodule number and 35–

40% for nodule dry weight during 2024. Zinc 

application also enhanced nodulation, with 5 kg Zn/ha 

(Zn5) producing the highest number and dry weight 

of nodules, significantly superior to higher zinc levels. 

Zn10 and Zn15 improved nodulation over control, but 

doses beyond 5 kg/ha showed reduced effectiveness or 

even adverse effects. The increase due to Zn5 over 

control was 33–37% for nodule number and 32–37% 

for nodule dry weight at 45 and 60 DAS, respectively, 

highlighting the importance of optimal sulphur and 

zinc levels for effective nodulation in green gram. 

 

 

 
Fig. 3 Effect of Sulphur and Zinc on No. of Nodules 

per plant and dry Weight of Nodule 

 

3.2 Post-harvest studies 

The number of pods per plant in green gram increased 

significantly with sulphur application up to 30 kg/ha 

(S30), with S45 showing no significant advantage; the 

increment due to S30 over control was 10–23% during 

2024. Zinc application also enhanced pod number, 

with 5 kg Zn/ha (Zn5) being significantly superior to 

Zn10, Zn15, and control, while higher zinc levels 

showed reduced effectiveness; the response to Zn5 

was 9–22%. Pod length and number of grains per pod 

were not significantly affected by sulphur or zinc, 

although maximum pod length and grain number 

were observed with S45 and Zn5, respectively. Grain 

weight per plant increased markedly with S 

application up to 30 kg/ha, with S45 at par with S30, 

showing 17–45% enhancement over control. 

Similarly, Zn5 significantly improved grain weight per 

plant over other zinc levels, with Zn10 and Zn15 also 

showing increases over control but lower than Zn5, 

indicating that moderate sulphur and zinc doses 

optimize yield components in green gram. 

 

Table 2 Effect of Sulphur and Zinc on Number of pods 

per plant, Length of pod, Number of grains per pod, 

Grain weight per plant 

Treatment 

Number 

of pods 

per plant 

Length 

of pod 

(cm) 

No. of 

grains 

per 

pod 

Grain 

weight 

per 

plant (g) 

S (kg/ha)     

S0 8.78 6.14 7.99 2.61 
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Treatment 

Number 

of pods 

per plant 

Length 

of pod 

(cm) 

No. of 

grains 

per 

pod 

Grain 

weight 

per 

plant (g) 

S15 9.84 6.40 8.31 3.24 

S30 10.84 6.69 8.61 3.80 

S45 10.93 6.72 8.64 3.86 

SEM  0.20 0.20 0.19 0.13 

CD at 5% 0.58 NS NS 0.36 

Zn 

(kg/ha) 

    

Zn0 9.14 6.20 8.10 2.82 

Zn5 11.20 6.84 8.72 4.01 

Zn10 10.28 6.53 8.44 3.49 

Zn15 9.77 6.38 8.29 3.18 

SEM  0.20 0.20 0.19 0.13 

CD at 5% 0.58 NS NS 0.36 

 

Sulphur application up to 30 kg/ha significantly 

improved 1000-grain weight, grain yield, biological 

yield, and harvest index in green gram, with S30 

increasing test weight by 2–5% over control and S15, 

and raising grain yield by 39% compared to control 

during 2024. Higher sulphur levels (S45) were 

generally at par with S30. Zinc application at 5 kg/ha 

(Zn5) was most effective in enhancing these 

parameters, increasing 1000-grain weight by 2–5%, 

grain yield by 73%, biological yield, and harvest index 

(26.36%) compared to control, while higher zinc doses 

(Zn10 and Zn15) were less effective or even reduced 

performance. Overall, moderate doses of sulphur and 

zinc optimized yield, biomass accumulation, and 

harvest efficiency in green gram.  

 
 

 
Fig. 6. Effect of sulphur and Zinc on 1000 grain 

weight (g), Biological yield and Grain yield 

 

IV. CONCLUSION 

 

Sulphur plays a vital role in plant growth and 

metabolism, being essential for the synthesis of S-

containing amino acids (cystine, cysteine, 

methionine), proteins, enzymes, coenzymes, vitamins, 

chlorophyll, ferredoxins, and alkaloids, and indirectly 

supporting nitrogen fixation (Tisdale et al., 1993). In 

green gram, sulphur application up to 30 kg/ha 

significantly enhanced vegetative growth, including 

plant height, primary branches, functional leaves, dry 

matter accumulation, and nodulation, though it did 

not markedly affect flowering or maturity. Improved 

vegetative growth translated into superior yield 

attributes such as number of pods per plant, grain 

weight, and 1000-grain weight, ultimately increasing 

grain, straw, and biological yields as well as harvest 

index. Sulphur uptake, along with zinc uptake, 

increased significantly with higher sulphur levels due 

to enhanced biomass and nutrient concentration. Seed 
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protein content and yield also improved with sulphur 

application, reflecting its direct role in protein 

synthesis and enhanced seed production (Aulakh and 

Pasricha, 1977; Rathee and Chahal, 1977; Khandkar et 

al., 1985; Joseph and Varma, 1994; Kamat et al., 1981). 

Zinc is a crucial micronutrient involved in the 

synthesis of tryptophan, a precursor of auxins like 

indole acetic acid, and is essential for chlorophyll, 

starch, protein synthesis, and several enzymatic 

activities (Tisdale et al., 1993; Marschner, 1988). In 

green gram, zinc application significantly enhanced 

vegetative growth, including plant height, primary 

branches, functional leaves, and dry matter 

accumulation, with the optimum response observed at 

5 kg Zn/ha, while higher doses caused reductions. 

Nodulation and nodule dry weight also increased due 

to zinc’s role in auxin production, supporting nitrogen 

fixation (Skoog, 1940). Zinc influenced flowering and 

maturity, reducing days to 75% flowering and 

maturity at higher doses, and improved yield 

attributes such as number of pods per plant, grain 

weight, and 1000-grain weight, though pod length 

and grains per pod were not significantly affected. 

Consequently, grain, straw, and biological yields 

increased markedly at 5 kg Zn/ha, with harvest index 

also improving due to better translocation of 

photosynthates. Zinc application enhanced both 

sulphur and zinc uptake and increased seed protein 

content, reflecting its role in protein synthesis and 

overall growth, consistent with findings in mungbean, 

urdbean, lentil, soybean, and pigeonpea (Ahmed et al., 

1986; Shukla et al., 1983; Puste and Jana, 1995). 
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