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Abstract 

Rice is one of the major food crops for more than 3.5 billion people. Nitrogen plays a very important role 

in crop growth and it can limit yield potential of cereals. For pushing up the yield to maximum there is a 

need for better crop management practices. As nitrogen constitutes about 70% of the atmospheric gases, 

atmospheric nitrogen can also be used up by the plants after reduction by soil microorganisms. Hence 

soil contains both forms of nitrogen, NH4 and NO3
-. Both the forms of nitrogen are available in the soil as 

mobile form but the crop plants are able to exploit only 30-40% of the applied nitrogen. The 

concentration of nitrogen in rice crop has a very strong effect on the number of spikelets and the nitrogen 

top-dressing during the panicle development can strongly control the spikelets number. The relationship 

between the number of spikelets and the quantity of nitrogen absorption by the rice crop was not only 

related to panicle initiation stage but also to panicle development stage The present study was conducted 

during the Kharif season of 2018 to evaluate the effect of different doses of nitrogen (N0, N50 &N100) on 

yield attributes of 6 rice genotypes namely; RNUE 1 (BPT-5204), RNUE 2 (Jaya), RNUE 3 (MTU-

1010), RNUE 4 (Rasi), RNUE 5 (Rasi × Jaya/2) and RNUE 6 (Sampada). On increasing doses of 

nitrogen, yield & yield attribute parameters increased. Highest grain yield was recorded in MTU 1010 

under N100. 
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Introduction 

Rice (Oryza sativa. L) is an annual grass belonging to genus Oryza. Rice is semi-aquatic and it 

includes around 22 species of the genus Oryza, out of which 20 are wild. Globally around 870 

million people suffer from chronic under nourishment, and the vast majority of them are living 

in developing countries where rice is strongly associated with food security and political 

stability. The highest rice production and consumption is among the Asian population. Up to 

50% of the dietary caloric supply and a considerable amount of the protein intake for around 

520 million people in Asia is provided by rice (Muthayya et al., 2014) [8]. In Asia, 90% of the 

world’s rice is cultivated, and almost all of it is consumed there itself. China and India alone 

account for 50% of the rice cultivation. The current rate of rice yield is increased by 1% per 

year which is very less to meet the demand and hence it is required to double its production by 

2050 (Ray et al., 2015) [10]. Nitrogen (N) is one of the vital macronutrient which is required to 

sustain plant life and it is the key substrate in numerous important structural, genetic and 

metabolic compounds of plant cells. 

Traditionally, nitrogen (N) fertilizers have been applied uniformly in the entire field, while 

ignoring the inherent spatial variation in crop nitrogen needs within crop fields (Khosla et al., 

2010) [6]. Rice requires nitrogen in bigger quantities than any other nutrient and so it has 

become the most critical limiting factor that influences grain yield (Siddiqui et al., 2008) [12], 

while there is no obvious decrease in the concentration of straw nitrogen content in the late 

emerging tillers (Sparkes et al., 2006) [13]. The application of nitrogen fertilizers can increase 

the number of productive tillers (Budhar and Palaniappan, 1996) [1], however, not every tiller 

contributes similarly in the same way to high productivity (Sahu et al., 2004) [11]. Grain yield 

in rice is mainly limited by the total number of fertile and sterile spikelets. Non-structural 

carbohydrate accumulation and translocation (Zheng et al., 2010) [16], confine the degeneration 

of differentiated spikelet (Zhang et al., 2013) [15], and finally lead to an increase in grain yield 

(Dobermann et al., 2002; Zheng et al., 2010; Zhang et al., 2013) [3, 16, 15]. The relationship 

between the number of spikelets and the quantity of nitrogen absorption by the rice crop was 

not only related to panicle initiation stage but also to panicle development stage (about 30 days 

from the panicle initiation to the heading) (Wang et al.,1997) [14]. The total number of grains 

and number of filled grains per panicle increased gradually with the increasing levels of 

nitrogen up to 100 kg of nitrogen ha-1. The length of the panicle increased considerably, by 
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increasing level of nitrogen dose from 60 and 80 kgha-1 to 120 

kgha-1, while the 1000 grains weight increased significantly 

with increasing the N level from 60 to 100 kgha-1 and more. 

The nitrogen dose that led to the higher grain yield (120 kg 

nitrogen ha-1) was due to greater number of panicle m-2, the 

number of filled grains panicle-1 and thousand grain weight, 

together with higher nitrogen uptake and efficient 

translocation to the sink (Rao et al. 2014) [9]. 

 

Materials and Methods 

The field experiment was conducted during kharif season in 

2018 at G.B Pant University of Agriculture & Technology, 

Pantnagar, India. The seeds of 6 rice genotypes (BPT-5204, 

Jaya, MTU-1010, Rasi, Rasi × Jaya/2, Sampada) used as 

experimental material were obtained from the Directorate of 

Rice Research, Rajendranagar, and Hyderabad. The field 

experiment was laid down in split plot design with nitrogen 

treatments (N0, N50 and N100) in the main plot and it was sub 

divided into three subplots (R1, R2 and R3) for 6 rice 

genotypes. 

 

Economic yield 

The total grain weight under 1 m2 area from each replication 

was harvested and finally expressed g/m2 as economic yield. 

 

Biological yield 

At maturity, plants from each replication were uprooted from 

the ground level under 1m2 area, bundled, labeled and then 

dried under sunlight to eliminate overnight dew, then weighed 

the samples in grams and then converted in terms of g/m2as 

biological yield. 

 

Thousand grain weight 

In a random manner, samples for measuring 100 grain weight 

were taken from each replicate of every treatment, then 

weighed in grams (g) and converted into 1000 grain weight. 

 

Harvest Index 
Harvest index was calculated for each replication by applying 

a formula, and expressed in percentage (%) 

 

HI = (Economic yield/ Biological yield) × 100 

 

Results and Discussion 

Biological and economic yield 

The effect of different doses of nitrogen on biological yield 

(g/m2) of rice genotypes is presented in Table 1. From the 

study it was observed that with increasing doses of nitrogen, 

biological yield (g/m2) also increases in all genotypes of rice 

and highest biological yield (g/m2) was observed in N100. The 

maximum increase in biological yield at N50 was observed in 

MTU-1010 (52.16%) and minimum in BPT-5204(16.28%). 

However under N100, maximum increase in biological yield 

was observed in MTU-1010 (84.11%) and minimum in BPT-

5204 (45.62%) over N0. The N×G interaction was found to be 

statistically significant between N0 and N50, N50 and N100 and 

also between N0 and N100 for all genotypes of rice. The effect 

of different doses of nitrogen on economical yield (g/m2) of 

rice genotypes is presented in Table 1. From the study it was 

observed that with increasing doses of nitrogen, biological 

yield (g/m2) also increases in all genotypes of rice and highest 

biological yield (g/m2) was observed in N100. The maximum 

increase in economical yield at N50 dose was observed in 

MTU 1010 (60.56%) and minimum in BPT-5204 (14.38%). 

However under N100, maximum increase in economical yield 

was observed in MTU 1010 (116 times) and minimum in 

Sampada (32.99%) over N0. The N×G interaction was found 

to be statistically significant between N0 and N50, N50 and N100 

and also between N0 and N100 for all genotypes of rice. 

 

1000 grain weight and harvest index 

The effect of different doses of nitrogen on 1000 grain weight 

(g) of rice genotypes is presented in Table 2. From the study it 

was observed that with increasing doses of nitrogen, 1000 

grain weight (g) also increases in all genotypes of rice and 

highest 1000 grain weight (g) was observed in N100. The 

maximum increase in 1000 grain weight at N50 dose was 

observed in BPT-5204 (15.41%) and minimum in Rasi × 

Jaya/2 (3.02%). However under N100, maximum increase in 

1000 grain weight was observed in MTU 1010 (23.30%) and 

minimum in Rasi × Jaya/2 (11.71%) over N0. The N×G 

interaction was found to be statistically significant between 

N0 and N50, N50 and N100 and between N0 and N100 for all the 

genotypes of rice. The effect of different nitrogen doses on 

harvest index (%) of rice genotypes is presented in Table 2. 

From the study it was observed that with increasing doses of 

nitrogen, harvest index (%) may or may not be enhanced and 

highest harvest index (%) was observed in N50. The maximum 

percent increase in harvest index at N50 was observed in Rasi 

× Jaya/2 (12.54%) and minimum by Rasi (5.41%). However 

under N100, maximum percent increase in harvest index was 

observed in MTU 1010 (17.06%) and minimum in Rasi 

(0.71%) over N0. The N×G interaction was found to be 

statistically significant between N0 and N50 for all genotypes 

of rice except for BPT-5204, Jaya, Sampada and N×G 

interaction was found to be statistically significant between 

N50 and N100 for all genotypes of rice except Sampada, Jaya 

and Rasi and N×G interaction was found to be statistically 

significant between N0 and N100 all genotypes of rice except 

for Jaya and Sampada.  

 

Conclusion 

Based on the present experimental study we can conclude that 

with increasing doses of nitrogen yield and yield attribute 

parameters biological yield, economic yield and thousand 

grain weight increased. Although harvest index showed no 

particular trend with increasing dose of nitrogen. On 

comparing among different rice genotype, highest grain yield 

was produced by BPT-5204 (462 g/m2) under N50 and MTU-

1010 (800 g/m2) under N100. So it can be concluded that rice 

genotype MTU-1010 can be suggested for breeding programs 

& future references because of highest grain yield N50 level of 

nitrogen have higher nitrogen use efficiency among different 

rice genotypes. 
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Table 1: Effect of different doses of nitrogen on biological and economic yield of rice genotypes 

 

Biological yield (g/m2) Economic yield (g/m2) 

Genotypes N0 N50 N100 
% increase over N0 

N0 N50 N100 
% increase over N0 

N50 N100 N50 N100 

BPT-5204 932±7.26 1084±7.26 1357±7.26 16.28 45.62 404±4.41 462±10.52 622±7.23 14.38 54.22 

Jaya 1035±7.68 1357±7.26 1822±12.01 31.08 76.01 417±2.88 526±11.05 588±5.56 26.06 41.01 

MTU-1010 965±7.68 1469±15.89 1777±9.28 52.16 84.11 371±5.68 596±2.60 800±6.64 60.56 115.54 

Rasi 997±10.13 1237±20.27 1626±9.93 24.08 63.11 420±12.85 550±13.77 690±1.76 30.79 64.21 

Rasi × Jaya/2 884±7.26 1157±16.91 1498±8.81 30.94 69.62 367±4.61 541±15.82 709±6.65 47.41 93.19 

Sampada 882±7.26 1100±7.63 1328±7.26 24.76 50.66 354±9.13 427±7.23 470±4.91 20.74 32.99 

MEAN 949.00 1234 1568   389 517 646   

 N G N×G N G N×G 

S. Em± 3.36 4.75 8.23 3.36 4.75 8.23 

CD 5% 9.65 13.65 23.65 9.65 13.65 23.65 

N0 = 0 Kg N/ha, N50 = 50 Kg N/ha, N100 = 100 N Kg/ha, ± = Standard error of mean 

 
Table 2: Effect of different doses of nitrogen 1000 grain weight and harvest index of rice genotypes 

 

1000 grain weight (g) Harvest index (%) 

Genotypes N0 N50 N100 
% increase over N0 

N0 N50 N100 
% change over N0 

N50 N100 N50 N100 

BPT-5204 18.76±0.11 21.65±0.29 22.53±0.27 15.41 20.10 43.3±0.64 42.58±0.84 45.85±0.417 1.656↓ 5.885 ↑ 

Jaya 14.55±0.12 15.76±2.40 17.55±0.26 8.27 20.62 40.3±0.09 38.75±0.90 32.28±0.392 3.817↓ 19.878↓ 

MTU-1010 15.14±0.31 17.41±0.25 18.67±0.16 14.97 23.29 38.46±0.68 40.57±0.26 45.01±0.181 5.519↑ 17.053↑ 

Rasi 24.46±0.16 27.48±0.2 29.32±0.28 12.36 19.90 42.14±1.03 44.41±0.49 42.43±0.358 5.409↑ 0.704↑ 

Rasi × Jaya/2 23.97±0.47 24.7±0.16 26.78±0.13 3.02 11.71 41.55±0.18 46.75±0.67 47.32±0.191 12.537↑ 13.897 ↑ 

Sampada 21.11±0.29 22.78±0.04 23.83±0.07 7.91 12.90 40.12±1.02 38.83±0.89 35.41±0.18 3.200↓ 11.740↓ 

MEAN 19.67 21.63 23.11   40.98 41.98 41.38   

 N G N×G N G N×G 

S. Em± 0.26 0.36 0.63 0.25 0.35 0.61 

CD 5% 0.73 1.04 1.80 0.72 1.01 1.75 

N0 = 0 Kg N/ha, N50 = 50 Kg N/ha, N100 = 100 N Kg/ha, ↓ = Decrease, ↑ = Increase, ± = Standard error of mean 
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