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INTRODUCTION 

Wheat (Triticum aestivum L.) is a world staple 

food and belongs to family Poaceae 

(Gramineae). It has been described as the 

'King of cereals' because of its acreage and 

high productivity, which also occupies a 

prominent position in the international food 

grain trade. Wheat ranks first in the world 

among cereals both with respect to area 

(221.68 million hectares) and production 

(757.92 million metric tonnes), with 

productivity of wheat at 3.29 tonnes per 

hectare (FAS/USDA 2016-17). In India, the 

total production of the wheat crop was 86.53 

metric tonnes from a covered area of 30.23 

million hectares during the past 2015-2016 

rabi season and accounted for 38% 4
th 

Advance estimate. 
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ABSTRACT 

The present study was conducted at the Crop Research Farm of the Institute of Agriculture 

Training and Research, Prem Nagar, Dehradun, Uttarakhand, India, during the 2022-23 year. 

The experimental design employed was a Factorial Randomized Block Design (RBD), 

comprising nine treatments each replicated three times. These treatments involved varying level 

of (Sulphur- 20kg, 25kg, 30kg/ha, Zinc- 20kg, 30kg, 40kg/ha) arranged in an RBD Factorial with 

plot size 2m×2m varying. The primary objective of this study was to assess the response of wheat 

crops to different levels of sulphur and zinc fertilization. The results indicated that both nutrients 

played crucial roles in enhancing late-sown wheat productivity and may offer valuable insights 

into sustainable crop management practices. Data analysis revealed that the most effective 

treatment for increasing the Quality characters and Yield is 30 kg Sulphur ha
-1 

+ 40 kg Zinc ha
-1

 

under agro-ecological conditions of Dehradun. This finding has the potential to guide farmers 

and agriculture practioners in optimizing crop yields and quality in similar environments. 
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Wheat provides nearly 55% of the 

carbohydrates and 20% of the food calories 

that are consumed by two billion people (36% 

of the world's population) as staple food. It is 

said that wheat is more nutritive than other 

cereals. It has a good nutrition profile with 

12.1 per cent protein, 1.8 per cent lipids, 1.8 

per cent ash, 2.0 per cent reducing sugars, 6.7 

per cent pentose, and provides 314 Kcal/100g 

of food. Wheat is also a good source of 

minerals and vitamins viz., calcium (37 

mg/100g), iron (4.1 mg/100g), thiamine 

(0.45mg/100g), riboflavin (0.13mg/100g) and 

nicotinic acid (5.4mg/100mg). Unlike other 

cereals, wheat contains a high amount of 

gluten, the protein that provides the elasticity 

necessary for excellent bread making. Hard 

wheat is high in protein (10-17%) and yields a 

flour rich in gluten, making it particularly 

suitable for yeast breads. The objectives of the 

present study was to find out the effect of 

different levels of Sulphur and zinc on growth 

and yield of wheat. 

 

MATERIALS AND METHODS 

The experiment was conducted in rabi Season 

of 2022-23 at the Institute of Agriculture 

Training and Research, Prem Nagar, 

Dehradun, Uttarakhand, India. The city is 

located at 25.28° N latitude and 81.54° E 

longitude. 410 m above mean sea level. All 

necessary facilities required for crop 

cultivation were available at the institute. 

 Data Collection: 

Data was collected on various parameters 

related to crop growth yield including plant 

height, leaf area index (LAI), number of tillers 

per plant, number of leaves, dry matter etc. 

and yield components such as spike length, 

grain weight per spike, grain yield and 1000-

grain weight.  

The experiment involved two factors 

in a randomized block design (factorial), 

comprising 9 treatment combinations, each 

replicated thrice. Treatments were randomly 

arranged in each replication and divided into 

27 plots. The treatments combine 

specifications of the layout, etc., are given 

below. 

Details of Treatment 

A) Sulphur level 

S1: 20 kg Sulphur ha
-1 

S2: 25 kg Sulphur ha
-1 

S3: 30 kg Sulphur ha
-1 

B) Zinc level 

Z1: 20 kg Zinc ha
-1

 

Z2: 30 kg Zinc ha
-1

 

Z3: 40 kg Zinc ha
-1 

 

Table 1: Treatment combinations 

Sl. No Treatment 

No. 

Treatment combination Treatment Description 

1. T1 S1Z1 20 kg Sulphur ha
-1 

+ 20 kg Zinc ha
-1

 

2. T2 S2Z1 25 kg Sulphur ha
-1 

+ 20 kg Zinc ha
-1 

3. T3 S3Z1 30 kg Sulphur ha
-1 

+ 20 kg Zinc ha
-1

 

4. T4 S1Z2 20 kg Sulphur ha
-1 

+ 30 kg Zinc ha
-1 

5. T5 S2Z2 25 kg Sulphur ha
-1 

+ 30 kg Zinc ha
-1 

6. T6 S3Z2 30 kg Sulphur ha
-1 

+ 30 kg Zinc ha
-1 

7. T7 S1Z3 20 kg Sulphur ha
-1 

+ 40 kg Zinc ha
-1 

8. T8 S2Z3 25 kg Sulphur ha
-1 

+ 40 kg Zinc ha
-1

 

9. T9 S3Z3 30 kg Sulphur ha
-1 

+ 40 kg Zinc ha
-1

 

 

Agronomic practices followed in crop 

cultivation 

The first step involved was through land 

preparation was prepared thoroughly to obtain 

fine soil tilth.the field was cleared with weeds. 

Approx. 15 days before the sowing of the 

experimental crop, the field was irrigated. The 

pre-sowing irrigation helped maintain the soil's 

moisture and prepare the soil for planting. 

The seed sowing was carried out on 

22dec, 2022 using seed drill maintaining a 

Row-to-Row distance of 25cm and Plant to 

Plant distance of 10cm at a depth of around 

5cm.  
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Fertilizers were applied as a basal dose at the 

time of sowing. Nitrogen was applied as per 

treatment through urea. However, 60 kg P2O5 

ha
-1

 through SSP and 40 kg K2O ha
-1

 through 

muriate of potash was applied at the time of 

sowing as a basal dose. 

The crop was allowed to grow and its 

progress was monitored. Visual observation 

were used to determine the proper stage of 

maturity. Harvesting took place on April 20, 

2023 at the stage of maturity determined 

through visual observaed. 

Half-meter lengths on both ends of 

each plot and two border rows from each side 

of the field were removed before harvest to 

minimise errors. 

The harvested produce was tied in 

bundles and weighed to determine biomass 

yield. 

Lastly, a thresher is used to separate 

seed or grain from the rest of the plant 

material. Pullman thresher was used for this 

purpose. 

 

RESULTS 

 Plant height (cm) 

Maximum plant height was observed with 

treatment by S3 (30 kg Sulphur ha
-1

). Further, 

data analysis revealed that S2 (25 kg Sulphur 

ha
-1

) was at par with S3 (30 kg Sulphur ha
-1

). In 

case of zinc treatments the highest plant height 

was recorded by treatment Z3 (40 kg Zinc ha
-

1
). However, analysis of the data revealed that 

Z2 (30 kg Zinc ha
-1

) had a similar effect on 

plant height as Z3 (40 kg Zinc ha
-1

). 

 Leaf area index (%) 

The Maximum leaf area index was recorded 

by S3 (30 kg Sulphur ha
-1

). Further, data 

analysis revealed that S2 (25 kg Sulphur ha
-1

) 

was at par with S3 (30 kg Sulphur ha
-1

). In the 

case of zinc treatments, the highest leaf area 

index was observed by treatment Z3 (40 kg 

Zinc ha
-1

). Treatment Z2 (30 kg Zinc ha
-1

) had 

a similar effect in leaf area index with Z3 (40 

kg Zinc ha
-1

). 

 Plant dry weight (g) 

The Maximum plant dry weight was recorded 

by S3 (30 kg Sulphur ha
-1

). Further, data 

analysis revealed that S2 (25 kg Sulphur ha
-1

) 

was at par with S3 (30 kg Sulphur ha
-1

). In case 

of zinc treatments highest plant dry weight 

was recorded by treatment Z3 (40 kg Zinc ha
-

1
). However, data analysis revealed that Z2 (30 

kg Zinc ha
-1

) was at par with Z3 (40 kg Zinc 

ha
-1

). 

 

Table 2: Effect of different treatments on growth components 
Treatment 30 DAS 60  DAS 90 DAS 

 Plant 

height 

Leaf 

Area Index 

Dry weight Plant 

height 

Leaf 

Area Index 

Dry weight Plant 

height 

Leaf 

Area Index 

Dry weight 

Zinc level    

Z1 21.74 1.88 16.78 75.53 2.87 81.51 95.22 2.51 148.50 

Z2 22.28 1.91 17.22 77.14 2.92 83.31 97.17 2.56 151.65 

Z3 24.08 2.07 18.61 83.36 3.16 90.04 105.01 2.77 163.89 

F test S S S S S S S S S 

SEd± 0.73 0.06 0.58 2.50 0.09 2.71 3.14 0.08 4.91 

C.D. (P=0.05) 1.50 0.13 1.18 5.10 0.19 5.53 6.41 0.17 10.03 

Sulphur level     

S1 21.82 1.88 16.84 75.80 2.88 81.81 95.57 2.52 149.04 

S2 22.46 1.93 17.37 77.78 2.95 84.01 97.98 2.58 152.91 

S3 23.81 2.04 18.41 82.45 3.12 89.05 103.86 2.74 162.09 

F test S S S S S S S S S 

SEd± 0.70 0.06 0.55 2.37 0.09 2.57 2.98 0.08 4.66 

C.D. 

(P=0.05) 1.42 0.12 1.12 4.84 0.18 5.25 6.08 0.16 9.52 

 

 Grain yield (q ha
-1

) 

Data on harvest stages of crop plants were 

collected in terms of grain yield are presented 

below. 

 Maximum grain yield was recorded by 

S3 (30 kg Sulphur ha
-1

). In the case of zinc 

treatments, the highest grain yield was 

recorded by treatment Z3 (40 kg Zinc ha
-1

). 

 Test weight (g) 

Maximum test weight was recorded by S3 (30 

kg Sulphur ha
-1

). In the case of zinc 

treatments, the highest test weight was 

recorded by treatment Z3 (40 kg Zinc ha
-1

). 
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Table 3: Effect of different treatments on yield components 
Treatment Test weight (g) Grain yield (q ha-1) 

Zinc level   

Z1 44.26 38.75 

Z2 45.12 39.50 

Z3 48.76 42.69 

F test S S 

SEd± 1.45 1.27 

C.D. (P=0.05) 2.96 2.59 

Sulphur level   

S1 44.42 38.89 

S2 45.50 39.83 

S3 48.23 42.22 

F test S S 

SEd± 1.38 1.20 

C.D. (P=0.05) 2.81 2.46 

 

DISCUSSION 

Plant height, number of leaves and leaf area 

increased with increasing levels of Sulphur up 

to 30 kg ha
-1

. Sulphur had a beneficial effect 

on wheat, accelerating the rate of 

photosynthesis, assimilation, cell division and 

vegetative growth. The sulphur application 

stimulated cell division, elongation and 

enlargement. Similar findings were also 

reported by Senapati et al. (2007) and Das & 

Borkotoki (2011). Plant height, number of 

leaves and leaf area increased with increasing 

zinc levels. Zinc plays a role in the metabolism 

of growing plants and is essential for several 

enzyme systems which regulate the various 

metabolic activities of the wheat plants. 

Similar effects were also reported by Slaton et 

al. (2005) and Pooniya & Shivay (2011). 

The yield of grain and straw increased 

with increasing application of Sulphur up to 30 

kg ha
-1

. Yield was the resultant of co-ordinate 

effect of growth and yield attributing 

parameters. The variation in yield of grain and 

straw, as well as harvest index by sulphur 

application, might be attributed to the pivotal 

role of Sulphur in improving growth and 

development activities. The application of 

Sulphur also produced more grains per plant 

and test weight. These ultimately result in 

higher grain and straw yields as well as a 

higher harvest index. The findings are in 

accordance to Singh &Singh (2004) and 

Senapati et al. (2007). 

Application of zinc 40 kg ha
-1 

brought 

a conspicuous effect on grain and straw yield. 

However, harvest index vary at all. The yield 

and harvest index might have increased due to 

good improvement in growth and yield 

attributes by the application of zinc. Similar 

findings were also reported by De et al. (2003) 

and Maiti & Das (2007). 

 

CONCLUSIONS 

This study suggests that a combination of 

overall (30 kg Sulphur ha
-1

) has a significantly 

positive effect on wheat growth, yield 

attributes and yield of wheat plants. In the case 

of zinc treatments, the highest growth, yield 

attributes, and yield were recorded by 

treatment Z3 (40 kg Zinc ha
-1

). The highest 

gross return and net return was also recorded 

by the combination of S3Z3 (30 kg Sulphur ha
-1 

+ 40 kg Zinc ha
-1

) and B: C ratio was recorded 

to be the highest in S3Z1 (30 kg Sulphur ha
-1 

+ 

20 kg Zinc ha
-1

.  It is concluded that wheat 

crops should preferably be grown with 30 kg 

Sulphur ha
-1 

+ 40 kg Zinc ha
-1

 under 

agroecological conditions of Dehradun. 
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