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Introduction 
 

Wheat (Triticum aestivum L.) is the most 

important and widely cultivated food crop in 

the world. In India, wheat is the second 

important cereal crop, first being Rice. It 

contributes nearly one-third of the total food 

grains production. It is consumed mostly in 

the form of bread as “Chapati”. Wheat straw 

is used for feeding cattle. Wheat contains 

more protein than other cereal and has a 

relatively high content of niacin and thiamine. 

It is basically concerned in providing the 

characteristics substance “Glutin” which is 

very essential for bakers. Wheat is the second 

most staple food grain in Indian diet and main 

source of protein and calories for large section 

of population. By 2020, India will have a 

population of about 1.3 billion and there will 

be a substantial pressure on land to produce 

more food. Stagnation in wheat production, 

lower productivity and inferior quality of the 

produce is due to various constraints 

including inadequate and imbalanced nutrient 

application (Prasad, 2012).  
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A field experiment was conducted at Crop Research Farm (CRF), SHUATS, 

Allahabad, during the Rabi season of 2017 with 12 treatments replicated thrice in 

randomized block design, to study the productivity and quality of wheat (Triticum 

aestivum L.) as influenced by different levels of potassium and nitrogen fertilization. 

Yield attributes and yield exerted significant variation due to application of different 

levels of potassium and nitrogen. The result revealed that treatment T8 (60 kg K2O + 

120 kg N ha
-1

) was found to be maximum for no. of grains spike
-1

 (52.13) and test 

weight (49.87 g). Grain and Straw yield (6.30 t ha
-1

 and 8.94 t ha
-1 

respectively) were 

found to be highest in treatment T11 (90 kg K2O ha
-1

+ 120 kg N ha
-1

). Regarding the 

grain quality of wheat, the highest protein content (11.81 %) was recorded from 

treatment T8 (60 kg K2O + 120 kg N ha
-1

). 
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Potassium (K) is the third most important 

macronutrient required for plant growth, after 

nitrogen (N) and phosphorus (P), and is one 

of the principle plant nutrients underpinning 

crop yield production and quality 

determination. As potassium is involved in 

many physiological processes, its impact on 

water relations, photosynthesis, assimilate 

transport, and enzyme activation can have 

direct consequences on crop productivity 

(Pettigrew, 2008) by regulating the opening 

and closing of stomata and therefore 

regulating moisture loss from the plant. For 

this reason, potassium is colloquially known 

as “poor-man‟s irrigation” because it assists 

crops to achieve yields more effectively 

(SQO, 2015). The requirement for K varies 

from plant to plant and from species to 

species. For example, wheat requires K for 

optimal growth and development while 

adequate K results in superior quality of the 

whole plant due to improved photosynthetic 

efficiency, increased resistance to some 

diseases, greater water use efficiency, and 

helps to maintain a normal balance between 

carbohydrates and proteins. Sufficient K 

results in stronger wheat straw and assists in 

grain filling (Agri-News, 2012).Balanced 

fertilizers are essential for the enhancement of 

the yield. Nitrogen fertilizer is basically used 

for better seed development, seed maturity 

and grain production. Nitrogen is most often 

the limiting nutrient for plant growth and 

development (Andrews et al., 2004). Grain 

yield and quality of wheat is improved by the 

foliar application of nitrogen fertilizer, 

Rozsypal (1989).Therefore, an experiment 

was conducted to study performance of wheat 

with different levels of potassium and 

nitrogen fertilization in terms of yield 

attributes, yield and quality. 

 

Materials and Methods 

 

The experiment was carried out at Crop 

Research Farm, Department of Agronomy, 

Naini Agricultural Institute, SHUATS, 

Allahabad (U.P.).  

 

The area is situated on the south of Allahabad 

on the right hand of rivers Yamuna at Rewa 

Road at a distance of about 7 km of Allahabad 

city. Allahabad has sub-humid sub-tropical 

climate with the monsoon commencing from 

July and withdrawing by the end of 

September. The rainfall is unevenly 

distributed and most of it is received between 

July and September. 

 

Apart from this, a few winter and summer 

showers are also received. The soil of the 

experimental field was sandy loam in texture 

with pH 7.6, low in organic carbon 0.42%, 

available P 13.50 kg/ha and available K 

257.04 kg/ha. This experiment was conducted 

in year 2017-18 during the Rabi season and 

wheat variety „SHIATS-W6‟ was sown on 

15
th

 November, 2017.  

 

The experiment consisted of four potassium 

levels, viz. 0 (Control), 45, 60 and 90 kg K20 

/ha and three nitrogen levels, viz. 90, 120 and 

150 kg N/hawith 12 treatments replicated 

thrice in randomized block design.  

 

A common dose of phosphorus @ 60 kg/ha 

was applied through single super phosphate, 

at the time of sowing. Half of nitrogen was 

applied as basal dressing at sowing and rest 

half of nitrogen was top-dressed at the time of 

first irrigation at the crown root initiation 

stage of crop. The crop received six uniform 

irrigations. Potassium and nitrogen was 

applied through muriate of potash and urea 

respectively, as per treatments. Other 

agronomic management practices were 

followed as per the standard recommendation. 

Crop was harvested in the last week of March. 

The data on various, yield attributes and yield 

were recorded in different treatments. All the 

data were statistically analyzed. 
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Results and Discussion 

 

Yield attributes 

 

Number of grains per spike 

 

Number of grains spike
-1

is an important yield 

contributing parameter and has a direct 

bearing on the final grain yield of wheat. The 

data as presented in Table 1 showed that there 

was a significant difference within the 

treatments for number of grains spike
-1

. 

Treatment T8 (60 kg K2O ha
-1 

+ 120 kg N 

ha
-1

) recorded significant and highest number 

of grains spike
-1

 (52.13). However, except for 

control, all other treatments were statistically 

at par with treatment T8 (60 kg K2O ha
-1 

+ 120 

kg N ha
-1

). Application of potassium 

improved the number of grains spike
-1

which 

might be due to the favourable effects of 

potassium on nutrient uptake, photosynthetic 

activity, improving its mobilization (Arif et 

al., 2017). These results are in close 

agreement with the findings of Jan et al., 

2012. Meynard, 1987 reported that the 

number of grains spike
-1

is the best indicator 

of wheat response to nitrogen and that grains 

spike
-1

is negatively affected by nitrogen 

deficiency. Iqtidar et al., (2006) also reported 

similar findings. 

 

Test weight  

 

The data as presented in Table 1 revealed that 

potassium and nitrogen fertilization had a 

significant effect on grain weight. Treatment 

T8 (60 kg K2O ha
-1

+ 120 kg N ha
-1

) resulted 

in significant and highest increase in test 

weight (49.87 g). However, treatment T4 

(45kg K2O ha
-1

+ 90 kg N ha
-1

), T5 (45kg K2O 

ha
-1

+ 120 kg N ha
-1

), T9 (60 kg K2O ha
-1

+ 150 

kg N ha
-1

), T11 (90 kg K2O ha
-1

+ 120 kg N  

ha
-1

) and T12(90 kg K2O ha
-1

+ 150 kg N ha
-1

) 

were found to be statistically at par with T8 

(60 kg K2O ha
-1

+ 120 kg N ha
-1

).Adequate 

potash supply increased the photosynthetic 

rate of the crop and material transition in 

phloem, grain filling process and facilitates 

the quick transportation of nutrients and 

assimilates towards the grain which increase 

the test weight (Akhter, 2016). It was 

observed that the crop receiving higher levels 

of nitrogen fertilizer produced bolder grains 

and hence higher test weight was obtained 

(Farooq et al., 2018). 

 

Yield  

 

Grain and straw yield of wheat increased 

significantly with the application of potassium 

and nitrogen fertilization. Treatment T11 (90 

kg K2O ha
-1

+ 120 kg N ha
-1

) resulted in 

significant and highest increase in grain and 

straw yield (6.30t ha
-1

 and 8.94t ha
-1

 

respectively). However, treatment T7 (60kg 

K2O ha
-1

+ 90 kg N ha
-1

) and T10 (90 kg K2O 

ha
-1

+ 90 kg N ha
-1

) were found to be 

statistically on a par with treatment T11 (90 kg 

K2O ha
-1

+ 120 kg N ha
-1

). The increased yield 

with the potassium fertilization might be due 

to increased availability, absorption and 

translocation of potassium nutrient. As 

potassium is essential for grain development, 

the favourable effect of high doses of 

potassium on yield attributes was mainly 

responsible for higher grain and straw yields 

(Singh et al., 2015) (Table 2).  

 

The increase in grain yield with the 

application of nitrogen can be ascribed to 

better plant growth and dry matter production 

due to higher photosynthetic area 

(Satyanarayana et al., 2017). The results were 

in corroboration with the findings of Sharma 

and Manohar, 2002. Increase in straw yield 

with the application of nitrogen probably 

came through favourable influence of 

nitrogen on growth parameters in terms of 

plant height, number of tillers, dry matter 

production and LAI (Patra and Ray, 2018). 

Similar findings were reported by Beheraa 

and Rautaray, 2010.  
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Table.1 Effect of potassium and nitrogen fertilization on yield attributes and yield of wheat  

 

 

 Treatment Yield attributes Yield 

No. of grains  

spike
-1

 

Test weight 

(g) 

Grain yield 

(t ha
-1

) 

Straw yield 

(t ha
-1

) 

T1 Control+ 90 kg N ha
-1

 42.13 45.67 4.77 6.82 

T2 Control + 120 kg N ha
-1

 34.13 46.00 4.55 6.31 

T3 Control + 150 kg N ha
-1

 42.80 46.67 3.86 5.37 

T4 45kg K2O ha
-1

+ 90 kg N ha
-1

 48.13 48.00 3.93 5.37 

T5 45kg K2O ha
-1

+ 120 kg N ha
-1

 50.80 48.67 4.71 6.44 

T6 45kg K2O ha
-1

+ 150 kg N ha
-1

 45.07 47.00 4.84 6.74 

T7 60kg K2O ha
-1

 + 90 kg N ha
-1

 50.00 47.33 5.46 7.79 

T8 60 kg K2O ha
-1

+ 120 kg N ha
-1

 52.13 49.87 4.08 5.59 

T9 60 kg K2O ha
-1

+ 150 kg N ha
-1

 43.00 48.00 4.79 5.95 

T10 90 kg K2O ha
-1

+ 90 kg N ha
-1

 43.53 47.33 5.31 7.29 

T11 90 kg K2O ha
-1

+ 120 kg N ha
-1

 49.73 48.00 6.30 8.94 

T12 90 kg K2O ha
-1

+ 150 kg N ha
-1

 44.00 48.67 5.07 6.92 

 F test S S S S 

 SEd (±) 4.47 1.12 0.58 0.94 

 CD (P=0.05) 9.27 2.31 1.21 1.94 

 CV (%) 12.04 2.86 14.97 7.61 
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Table.2 Effect of potassium and nitrogen fertilization on grain protein 

 

  

Treatments 

 

Grain Protein (%) 

T1 Control+ 90 kg N ha
-1

 7.66 

T2 Control + 120 kg N ha
-1

 7.88 

T3 Control + 150 kg N ha
-1

 10.94 

T4 45 kg K2O ha
-1 

+ 90 kg N ha
-1

 10.28 

T5 45 kg K2O ha
-1 

+ 120 kg N ha
-1

 11.38 

T6 45 kg K2O ha
-1 

+ 150 kg N ha
-1

 11.68 

T7 60 kg K2O ha
-1 

+ 90 kg N ha
-1

 9.19 

T8 60 kg K2O ha
-1 

+ 120 kg N ha
-1

 11.81 

T9 60 kg K2O ha
-1 

+ 150 kg N ha
-1

 10.50 

T10 90 kg K2O ha
-1 

+ 90 kg N ha
-1

 9.63 

T11 90 kg K2O ha
-1 

+ 120 kg N ha
-1

 10.72 

T12 90 kg K2O ha
-1 

+ 150 kg N ha
-1

 11.38 

*Data on grain protein content are not subjected to statistical analysis  
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