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ABSTRACT 

The experiment was carried out at the Student Farm of CCS HAU, Hisar for two consecutive kharif 

seasons of 2011 and 2012.  The field was laid out in a split plot design following the block randomization 

system with three replications.  Four varieties (HC 541, HC 308, HC 171 and HJ 513) and five nitrogen 

levels (0, 40, 60, 80 and 100 kg N ha-1) were taken in the main plots and subplots, respectively.  Data 

collected revealed that varieties and nitrogen levels has a significant influence on panicle length, number of 

grains panicle-1, test weight and grain yield in both the years.  Variety HJ 513 gave the maximum panicle 

length (28.4 and 29.6 cm), highest number of grains panicle-1 (1385 and 1402), test weight (17.60 and 

24.33g) and grain yield (1949 and 1938 kg ha-1) in both the years. The overall economic optimum nitrogen 

rate (EONR) was found to be 139.1 kg ha-1 for all the varieties. However, each individual variety showed 

the following EONR: HJ 541 (143.1 kg ha-1), HC 308 (144.4 kg ha-1), HC 171 (139.3 kg ha-1) and HJ 

513 (131.5 kg ha-1). The application of 100 kg N ha-1 gave the highest net returns and BC ratio. Variety 

HJ 513 had the highest BC ratio (2.24 and 2.01) in both years. 

Keywords: Test weight, Grain yield, Nitrogen, Economic nitrogen rate (EONR), Net returns, 

Benefit cost ratio. 

 

1. INTRODUCTION 

Sorghum ranks fifth in the worldwide production as a grain crop among cereals after wheat, 

rice, maize and barley [1]. Forage sorghum is the basic feed for livestock and it is especially 

valuable for feeding animals in most regions of the world [2].  Its fodder contains more than 50% 

digestible nutrients with 8% protein, 2.5% fat and 45% nitrogen free extract.  The grain of 

sorghum is consumed in some countries by humans.  To get high yields of sorghum, the correct 

amount of nitrogen fertilizer should be applied.  On the global scene regarding plant nutrients 

and their importance, N is considered the most limiting factor for plant growth after water [3].  

Grain yield of sorghum is a result of many attributing factors such as panicle length, grains 

panicle-1 and test weight, which work together to enhance yield.  It was reported by Almodares, et 

al. [4] that application of nitrogen increased panicle length.  Miko and Manga [5] noticed a non 
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significant influence of nitrogen on panicle length. Application of nitrogen increased the number 

of grains panicle-1 [6]. On the contrary, Soleymani, et al. [7] reported a non significant effect of 

nitrogen application on number of grains panicle-1. There was an increased test weight with 

nitrogen application [6]. However, non significant impact was reported by Soleymani, et al. [7] 

on the same parameter. Guler, et al. [8] observed that the effect of nitrogen levels on grain yield 

was non significant though the greatest values were obtained with increased nitrogen rates.  The 

application of nitrogen to sorghum improves grain yield with significant linear and  

quadratic responses [6].  Uchino, et al. [9] also reported a significant increase in grain 

yield of sorghum up to 90 kg N ha -1.   

It is important that optimum N fertilizer dose to crops is established to maximize 

yields and profits.  Increasing the amount of nitrogen will result in loss rather than 

profits for the producer and fertilizing the plant with nitrogen beyond the optimum 

amount will lead to considerable loss in yield [10]. Sawyer, et al. [11] observed that 

economic optimum rates of fertilization are rates that maximize profits for producers.  

The objectives of the present study were to find out the effect of nitrogen on 

sorghum yield attributing characters, productivity and optimum ni trogen dose that 

would maximize profits.  

 

2. MATERIALS AND METHODS 

The research experiment was conducted at the Student Farm, Department of Agronomy, 

CCS Haryana Agricultural University, Hisar during two kharif seasons (2011 and 2012).  The soil 

was sandy loam with mean pH 7.40, EC 0.24 (dSm-1), OC 0.40 (%), Available nitrogen 128 (kg ha-

1), Available phosphorus 13.0 (kg ha-1) and Available potassium 157.5 (kg ha-1). Experiment was 

conducted in a split plot design with three replications. The main plots consisted of four sorghum 

varieties (HJ 541, HC 308, HC 171 and HJ 513), while in the subplots there were four nitrogen 

fertilizer levels (40, 60, 80 and 100 kg ha-1) with control (0 kg N ha-1).  Grain sorghum seeds were 

sown after presowing irrigation at the spacing of 45 cm x 15 cm.  Half nitrogen was applied to 

each treatment at sowing. The remaining nitrogen fertilizer was applied as top dressing at 35 

DAS. Atrazine was applied as a pre-emergence herbicide at the rate of 0.5 kg a.i. ha-1 to control 

weeds.  At 15 DAS, thinning was done to obtain the required plant population ha-1. Irrigation of 

the field was done whenever needed using the channels that were made between plots.  

Five plants were picked at random and had their panicles measured with a 30 cm ruler to find 

their length. Panicle length was averaged as panicle length plant-1. Number of grains panicle-1 

was obtained by calculating the mean grain number after seeds were counted from five panicles 

using a seed counting machine. A thousand seed were picked from the counted grains and 

weighed on a balance to get test weight. The EONR was calculated with the help of the quadratic 

equation.  BC ratio was obtained from the ratio of net returns to cost of cultivation.  Recorded 

data was statistically analysed according to Panse and Sukhatme [12].  
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3.RESULTS AND DISCUSSION 

3.1. Yield Attributes 

A perusal of data (Table 1) indicated that varieties and nitrogen levels had a significant effect 

on the panicle length, number of grain panicle-1 and test weight.  Variety HJ 513 gave the longest 

panicles (28.4 and 29.6 cm), highest number of grains panicle-1  (1385 and 1402) and maximum 

test weight (17.6 and 24.33g) among all the varieties tested and HC 171 produced the shortest 

panicles (19.9 and 21.3 cm), lowest number of grains panicle-1  (1243 and 1271) and test weight 

(13.77 and 20.15g) in both years.  It was noticed that as the nitrogen levels increased, panicle 

length, number of grain panicle-1 and test weight also increased significantly.   The increase in the 

panicle length could be due to genetic makeup of varieties as well as the nitrogen applied.  The 

number of grains panicle-1 and test weight could have increased due to the nitrogen enrichment as 

well as the availability of other nutrients to the plants as nitrogen tends to facilitate the uptake of 

P and K.  These results are in line with the findings of [4, 6]. However the results of this study 

are contrary to [5, 7] who reported that nitrogen application had no significant effect on these 

parameters. 

 

3.2. Productivity 

There was a highly significant effect of varieties on grain yield in both years of the study 

(Table 1).  During both years, cultivar HJ 513 gave the highest grain yield (1949 and 1938 kg ha-

1) followed by HJ 541 with 1615 and 1599 kg ha-1, respectively. HC 171 recorded the lowest grain 

yield (1384 and 1412 kg ha-1).  Increasing nitrogen fertilizer levels significantly enhanced grain 

yield. Application of 100 kg N ha-1 recorded the highest grain yield while control resulted in the 

lowest grain yield. Increased grain yield could be due to an increase in nitrogen uptake and 

balanced P and K in the soil after N application and also it may be due to enhanced number of 

grains panicle-1 and test weight. These results corroborate with the findings of Buah and 

Mwinkaara [6] and Uchino, et al. [9]. 

 

3.3. Optimum dose of Nitrogen 

An examination of data from Table 2 indicated that HC 308 had the highes t 

agronomic optimum nitrogen rate (AONR) (149.6 kg ha -1) and EONR (144.39 kg ha -1) 

on pooled data basis. Variety HJ 513 showed the lowest AONR (134.8 kg ha -1) and 

EONR (131.5 kg ha -1). Cursory glance at Fig.1 below revealed that the optimum dose 

of nitrogen tends to be beyond 100 kg ha -1 for all varieties. 

 

4. ECONOMICS 

Data (Table 3) revealed that application of 100 kg N ha-1 gave the highest net returns among 

all the nitrogen treatments.  Control had the lowest net returns in all the varieties in both years.  

A further analysis of data showed that the highest BC ratio was obtained with the application of 

100 kg N ha-1.  Variety HJ 513 had the highest BC ratio (2.24 and 2.01) than other varieties 

followed by HJ 541 (1.98 and 1.73) in both the years, respectively.  The lowest BC ratio (1.41 and 

1.45) was observed with HC 171 in both the years, respectively. 
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The application of nitrogen fertilizer enhanced the yield attributing factors and grain yield.  

There was a significantly noticeable increase in the yield components and grain yield with 

increased nitrogen fertilizer level.  Application of 100 kg N ha-1 gave the highest grain yields.  

The lowest AONR and EONR were recorded with variety HJ 513 in both years. HJ 513 gave the 

highest net returns and BC ratio.  From the computed data on optimum dose of nitrogen, 

application beyond 100 kg ha-1 to varieties tested can still be economically feasible on the sandy 

loam soils of Hisar . The mean meteorological data shown in Fig. 2 and 3 depicted that rainfall 

was better during the second experiment. This must have contributed to the good performance of 

the sorghum crop. 
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Table- 1. Effect of varieties and nitrogen levels on panicle length, number of grain panicle-1, test 

weight and grain yield 

 

 

Table-2. Regression equations, correlation coefficients (R2) and grain yield (Y) (kg ha-1) from 

pooled data (2011 and 2012) 

 

AONR = Agronomic optimum nitrogen rate is the nitrogen rate that will produce maximum grain yield regardless of 

cost. 

EONR = Economic optimum nitrogen rate is nitrogen rate that will result in maximum financial return to N. It is 

usually less than the AONR. 

 

Fig-1. Relationship between N rate and sorghum grain yield (pooled data) 
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Table-3. Economics of various treatment combinations for sorghum 

 

Nitrogen levels Varieties 

N 1 = Control     V1 = HJ 541 

N2 = 40 kg N ha-1   V2 = HC 308 

N3 = 60 kg N ha-1   V3 = HC 171 

N4 = 80 kg N ha-1   V4 = HJ 513 

N5 = 100 kg N ha-1 

 

 

Fig-2.  Mean weekly meteorological data during the cropping period of sorghum – 2011 
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Fig-3.  Mean weekly meteorological data during the cropping period of sorghum – 2012 
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