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ABSTRACT    A Field experiment was conducted during Kharif 2016 at School of Agriculture, Sitholi Campus, ITM 
University Gwalior (MP) to study the effect of different levels of nitrogen and phosphorus on yield attributes, yield and 
economics of hybrid maize. The treatments consisted of each four levels of nitrogen (0, 50, 100 and 150 kg ha-1) and 
phosphorus (0, 25, 50 and 75 kg ha-1). The experiment was laid out by adopting randomized block design in factorial 
arrangement and replicated thrice. Among the different levels of nitrogen, application of N@ 150 kg ha-1 recorded 
higher values for yield attributes (cob length, number of grains cob-1 and 1000 grain weight) , yield (grain and stover) 
and economics of maize. This was on par with application of nitrogen @ 100 kg ha -1. With regard to phosphorus levels, 
application of phosphorus @ 75 kg ha-1 was found to be best over its lower levels on yield attributes (cob length, number 
of grains cob-1 and 1000 grain weight),  yield (grain and stover) and economics of maize, which was closely followed by 
phosphorus @ 50 kg ha-1. Among the different combination of nitrogen and phosphorus levels, application of nitrogen @ 
150 kg ha-1and phosphorus @ 75 kg ha-1 registered its superiority over others on yield attributes, yield  and economics of 
maize.  This treatment combination also recorded higher gross income, net income and benefit cost ratio due to higher 
yield and market value of the produce. 
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INTRODUCTION 
Maize (Zea mays L.) ranks third important cereal crop after rice and wheat in the World. Maize is grown in 
temperate, sub tropical and tropical regions of the world. It has been an important cereal crop because of its 
high production potential compared to any other cereal crop and adaptability to wide range of 
environments. Since the crop has very high genetic yield potential, It is called as the “Queen of cereals”. It is 
used for livestock feed and it is the cheapest and palatable livestock feed for animals such as pig, cattle, 
sheep, and poultry. It is also a source of raw materials for the production of corn sugar, corn starch, corn 
syrub and corn oil. Maize serves as staple food for millions of people in Asia, Africa and America. Maize is 
high in carbohydrates, protein and fairly good source of calcium, phosphorus, iron, and vitamin-A, nicotinic 
acid and riboflavin (Binod Kumar et al., 2016). Maize contains 4.5 per cent oil which is ideal for cooking. 
Maize occupies an important place in Indian economy, as like rice, wheat and millets. World wide maize is 
grown over an area of 181.03 million hectares with a production of 1073.93 million tonnes and with the 
productivity of 5.73 t ha-1. In India, maize occupies in an area of 9.50 million hectares with a production of 
24.50 million tonnes with the productivity of 2.58 t ha-1 (USDA, 2017). Maize being a C4 plant has higher 
yield potential which also depends on nutrient supplying capacity of the soil. However, its potential could 
not be utilized fully due to lack of proper agronomic management practices like Nutrient management, weed 
management, selection of season and variety (Sahrawat et al., 2008). Among them, inadequate supply of 
macro and micronutrients greatly affect the growth and yield of maize. 
Nitrogen is a vital plant nutrient and a major yield determining factor required for maize production. It is 
essential for carbohydrates metabolism within plants and stimulates vegetative and along with development 
uptake of other nutrients (Khan et al., 2014). When more nitrogen is applied, excess vegetative growth 
occurs, and the plant lodges with a high wind velocity. Crop maturity is delayed, and the plants are more 
susceptible to pest and disease. Deficiency of nitrogen results in low plant growth which reduces the grain 
yield, leaf area duration and rate of photosynthesis. It imparts dark green color to plants. Phosphorus play an 
important part in many physiological process occur within a developing and maturing stages of plant. It is 
also involed in enzymatic reaction in plant. Phosphorus is closely concerned with many growth processes in 
crop plants. It is involved in many biochemical reactions and concerned with the metabolism of 
carbohydrates, fats and protein and play roles in the breakdown of carbohydrates; phosphorus (P) is 
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another limiting nutrient in maize production. Phosphorus is essential for cell division because it is a 
constituent element of nucleoproteins which are involved in the cell development. It is also a very helpful for 
carbohydrate synthesis. It is important for seed and fruit formation and crop maturation. Phosphorus 
hastens the ripening of fruits thus counteracting the effect of excess nitrogen application to the soil. It helps 
to strengthen the skeletal structure of the plant  thereby  preventing lodging. It also helpful to maintain the 
quality of the grains and it may increase the plant resistance to diseases. Phosphorus is in adequate amount 
is necessary for earlier maturity, rapid growth and improve the quality of vegetative growth (Onasanya et al., 
2009). Deficiency of phosphorus is responsible for small ears in maize due to crooked and missing rows as 
kernel twist (Masood et al., 2011). Keeping the above fate in consideration, the present investigation was 
conducted to study the effect of different levels of nitrogen and phosphorus on yield attributes, yield and 
economics of hybrid maize 
 

MATERIALS AND METHODS 
The experiment was conducted at Experimental Farm, Sitholi Campus, Department of Agronomy, School of 
Agriculture, ITM University, Gwalior (M.P.) during the kharif season of 2016.The experiment was laid out in 
randomized block design with three replications having a plot size of 7.6 m x 1.80 m with row to row 
distance of 60 cm and plant to plant distance of 30 cm. A basal dose of N, P, K at rate of 120:60:40 was used. 
Half of nitrogen and full dose of P and k was applied a day before sowing. While the remaining half dose of N 
was applied at knee height stage of the crop. Nitrogen was applied at the rate of 0, 50, 100 and 150 kgha-1 
and phosphorus was applied at the rate of 0, 25, 50 and 75 kgha-1. The crop was harvested at maturity and 
data regarding cob length(cm), cobs plant-1, grains cob-1, 1000 grain weight (g), grain yield(kg ha-1) and 
stover yield (kg ha-1) were recorded. The cost of inputs, labour charges and prevailing market rates of farm 
produce were taken into consideration for working out gross and net returns per hectare. The benefit cost 
ratio was worked out various treatments by dividing the gross returns by cost of cultivation. 
 

RESULTS AND DISCUSSION 
Yield attributes and yield (Table 1): 
Nitrogen application increased yield attributes and yield of maize (Table 1). The highest values on yield 
attributes and yield was recorded under N @ 150 kg ha-1 This might be due to enhanced nutrients uptake by 
the crop by better translocation of photosynthates from source to sink as it is directly related to nitrogen 
(Nandita jena et al., 2013). This was followed by N@ 100 kg ha-1 . The leaf grain yield was recoeded under 
control (0 kg N ha-1). 
Soil application of phosphorus enhanced the yield attributes and yield of hybrid maize (Table 1). Application 
of P @ 75 kg ha-1 recorded highest values of yield attributes and yield of maize due to physiological process 
occur within a developing and maturing stages of plant. It is also involed in enzymatic reaction in plant and 
essential for cell division because it is a constituent element of nucleoproteins which are involved in the cell 
development (Onasanya et al., 2009). This was closely followed by application P @ 50 ka ha-1. Among the 
interaction of N and P, N@ 150 kg ha-1 and P@ 75 kg ha-1 recorded higher yield attributes and yield of maize. 

Table1: Effect of different levels of nitrogen and phosphorus on cob length (cm), cobs plant-1, grains cob-1, 
1000 grain weight (g),grain yield (kg-1) and stover yield (kg-1) of hybrid maize. 

Treatment Cob length Cobs plant-1 Grains cob-1 
1000 grain  
weight(g) 

Grain yield  
(kg-1)  

Stover  
yield (kg-1) 

Nitrogen levels, (kgha-1)  
0       9.80 1.00 400.0 150.30 4220.27 8799.50 
50 15.25 1.93 480.01 193.90 4802.80 9395.36 
100 15.93 1.93 495.67 200.55 4956.16 9656.04 
150 16.63 1.96 506.33 206.56 5010.90 9831.00 

SEd 0.240 0.042 7.640 4.505 73.153 127.125 
CD at 5% 0.504 0.089 16.051 9.465 153.695 267.090 

Phosphorus levels,( kgha-1)    
0      10.50 1.47 440.03 164.25 4257.81 8849.55 

25 15.48 1.84 480.96 193.69 4793.66 9434.75 
50 16.82 1.98 495.94 201.65 4917.13 9676.46 

75      16.22 2.00 505.10 205.66 5059.07 9771.20 
SEd      0.240 0.042 7.640 4.505 73.153 127.125 

CD at 5% 0.504 0.089 16.051 9.465 153.695 267.090 
Interaction N*P   
SEd      0.416 0.073 13.232 7.803 126.705 220.187 
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CD at 5% NS NS NS NS NS NS 
 

Economics (Table 2): 
Nitrogen and phosphorus levels greatly enhanced economics of hybrid maize (Table 2). Maximum gross 
return and net return were recorded at 150 kg N and 75 kg P2O5. The higher benefit cost ratio also observed 
with the application 150 kg N and 75 kg P2O5 ha-1(3.74) because it provides conclusive condition to the soil 
with the synergistic effect of N x P resulting better yield. The highest yield under 150 kg N ha-1 in 
combination with 75 kg ha-1 leading to better net return and benefit: cost ratio. These results are supported 
by the findings of Jeet et al. (2012). 

Table2: Economics of hybrid maize as effected by different nitrogen and phosphorus levels. 

Treatment Combination 
Gross Income 
(Rs ha-1) 

Total Cost 
(Rs ha-1) 

Net Income 
(Rs ha-1) 

B:C 

N0 P0 44747 27349 17398 1.63 
N1P1 54624 28599 26025 1.91 
N1P2 74578 29339 45239 2.54 
N1P3 104486 30079 74407 3.47 
N2P1 79905 29222 50683 2.73 
N2P2 89360 `29962 59399 2.98 
N2P3 112043 30702 81341 3.65 
N3P1 93364 29845 63519 3.13 
N3P2 114109 30899 83210 3.70 
N3P3 117136 31325 85812 3.74 
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