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Abstract 

An experiment was conducted to study yield and yield components of wheat under different 

seed rates and nitrogen levels. Five seed rates (S1 = 60 kg ha-1, S2 = 80 kg ha-1, S3 = 100 kg 

ha-1, S4 = 120 kg ha-1 and S5 = 140 kg ha-1) and five nitrogen levels (N0 = Control, N1 = 40 kg 

ha-1, N2 = 80 kg ha-1, N3 = 120 kg ha-1 and N5 = 140 kg ha-1) were tested in the experiment. 

Results showed that maximum tillers m-2 (334), leaf area index (4.50), grains spike-1 (60), 

1000-grains weight (41.91 g), grain yield (3957 kg ha-1) and biological yield (10172 kg ha-1) 

was produced by the plots seeded with 120 kg ha-1. Similarly nitrogen fertilization at the rate 

of 120 kg ha-1 resulted maximum (348) tillers m-2, leaf area index (4.42) grains spike-1 (63), 

1000-grain weight (42.19 g), grain yield (4145 kg ha-1) and biological yield (10579 kg ha-1). 

In case of interaction between seed arte and nitrogen it was observed that maximum tillers m-

2, leaf area index, grains spike-1, 1000-grain weight, grain yield and biological yield was 

produced by plots received seed at the rate of 120 kg ha-1 and nitrogen with 120 kg ha-1, 

while maximum leaf area index was recorded from the plots seeded with 120 kg ha-1 and 

fertilized with 80 kg N ha-1.  
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Introduction 

Nitrogen has long been recognized as a 

critical nutrient for wheat [1]. Work 

established adequate nutrient levels for 

crops has usually involved in whole 

canopy analysis [2, 3], but researchers 

have increasingly recognized the 

importance and utility of analyzing 

individual plant components at various 

stages of growth to better understand how 

wheat develops and grows [3, 5]. Analysis 

of individual plant components, when 

done, has almost exclusively been based 

on pooling basic tissue types such as 

leaves, stems, and kernels from all shoots 

within the canopy. With the development 

of morphological naming schemes that 

uniquely identify each plant component [6] 

researchers can now communicate with 

greater detail and precision about 

phenomena occurring during wheat growth 

and development. The basic tissue types of 

leaves, stems, and kernels can now be 

partitioned as part of individually 

identified culms or as parts of phytomers. 

Phytomers are the fundamental building 

block of culms consisting of a node and 

tissues developed from it, including the 
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blade, sheath, internode, and axillary bud. 

An advantage of this approach is that the 

canopy can be considered a dynamic 

population of culms or phytomers 

appearing, growing, interacting, and 

senescing over time, with the final result 

determining crop yield [5, 7].  

Plant density is one of the major factors 

determining the ability of the crop to 

capture resources. It is of particular 

importance in wheat production because it 

is under the farmer's control in most 

cropping systems. Optimum plant densities 

vary greatly between areas according to 

climatic conditions, soil, sowing time, and 

varieties. Consequently, there is a value in 

defining relationships between density and 

wheat yield to establish optimum seeding 

rates for various agro-climatic regions. The 

difference in seed rates giving maximum 

yields cannot attribute to differences in the 

plant population established from the 

weight of the seed sown, but other factors 

may be involved. Greater plant population 

can be obtained from higher seed rates, but 

would give poor growth and development 

of the crop which will ultimately have 

adverse effect on the number of ear 

bearing or productive tillers, number of 

grain spike-1, spike length, number of 

spiklets spike-1, grain weight and finally 

the grain yield. However, with too low 

seed rate all these characters may not be 

able to compensate for the effect of 

reduced spike population, though wheat 

has the ability to adjust the variation in 

seed rates within certain limits, use of low 

seed rates do not produce the required 

number of plants in the field that could 

efficiently utilize light, water and nutrients 

and thus result in low yield. Use of 

maximum seed rates may cause lodging, 

exhaustion of nutrients and water before 

maturity and may provide favorable 

condition for insect pest and disease 

incidence. 

Keeping in view the importance of 

optimum seed rate and nitrogen level, the 

present study was designed to find out the 

effect of different seed rates and nitrogen 

levels on wheat production. 

Materials and methods 

Yield and yield components of wheat as 

affected by different seed rates and 

nitrogen levels were studied in a field 

experiment. The experiment was laid out 

in randomized complete block design (split 

plot arrangement) having four replications. 

The sub plot size of 4 x 1.8 m2 (having 6 

rows, 30 cm apart) was maintained. Prior 

to sowing, a composite soil sample from 

the experimental area up to 30 cm depth 

was collected and analyzed for physico-

chemical characteristics. The soils of the 

site were clay in texture having on an 

average N (0.42%), P2O5 (6.22 ppm) and 

K2O (97.75 ppm).  Seed rates (S1=60 kg 

ha-1, S2=80 kg ha-1, S3=100 kg ha-1, 

S4=120 kg ha-1,  S5=140 kg ha-1) 

were allotted to main plots, whereas 

nitrogen levels (N0 = Control , N1=40 kg 

ha-1, N2 =80 kg ha-1, N3=120 kg ha-1, 

N4=140 kg ha-1) to sub plots. Wheat 

variety Lakki- J03 was sown on a well 

prepared seed bed. Various seed rates were 

used and the crop was sown on the same 

calendar day of sowing. Phosphorus was 

applied at the rate of 90 kg ha-1 in the form 

of Single super phosphate (SSP) and urea 

was used as a nitrogen source.  All 

phosphorus doses were used during 

sowing time. While nitrogen was applied 

in two split doses i.e. 50 % N at sowing 

time and 50 % at tillering stage. All other 

agronomic practices were maintained 

constant. Data was recorded on number of 

tillers m-2, grains spike-1, leaf area index, 

1000-grains weight (g), biological yield 

(kg ha-1) and grain (kg ha-1). For number 

of tillers three central rows of one meter 

length were counted. Grains spike-1 data 

were calculated by average of five spikes 

randomly selected in each sub plot. Leaf 

area index was determined by dividing leaf 

area tiller-1 by ground area. Thousand 

grains weight recorded by using electrical 

balance. At maturity three rows of the plot 

were harvested and tied into small bundle 

for sun drying, the dried bundles were 
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used for noting biological yield and after 

that threshed for of grain yield. Statistical 

analysis of the two years data was done at 

1 % level of probability using Duncan’s 

Multiple Range Test (DMRT) to test the 

difference between the individual means. 

[8].  

Results and discussion 

Tillers m-2 

Data presented in table 1 indicated that 

tillers m-2 of wheat significantly affected 

by seed rates and nitrogen levels. More 

tillers m-2 (334) were counted in plots 

received seed at the rate of 120 kg ha-1, 

while less number of tillers m-2 (280) were 

recorded when 60 kg ha-1 seed rate was 

used. The tillering potential was much 

higher at optimum seed rate, when 

compared to low or high seed rate. 

Maximum tillers at higher seed rates then 

at lower seed rates were reported by [9, 

11]. Regarding nitrogen application 

number of tillers increased with each 

increment in nitrogen level. Maximum 

tillers m-2 (348) were recorded in plots 

treated with N at rate of 120 kg ha-1, 

followed by 140 kg N ha-1, while 

minimum tillers m-2 (235) were recorded 

in control plots (received no nitrogen). 

This increase might be due to increased 

nitrogen rate up to some level, therefore, 

led to greater stimulation of vegetative 

growth. All fertilizer levels significantly 

affected vegetative growth of the plant 

depending upon the availability of needed 

nutrition which leads to proportional 

increase in tillers m-2 [12, 13]. The 

interactive effect of seed rate and nitrogen 

levels was also found significant   

(Figure 1a). Plots received seed at the rate 

120 kg ha-1 and  120 kg N ha-1 produced 

more tillers m-2  whereas less tillers m-2 

were counted in plots treated with 60 kg 

ha-1 seed rate in control plots (0 kg N ha-1).  

 

Table 1. Tillers m-2, leaf area index and number of grains spike-1 of wheat as affected by 

different seed rate and nitrogen levels  
 Treatments Tillers m-2 Leaf area index Number of grains 

spike-1 

A: Seed rate    

 S1 (60   kg ha-1) 280.50 d 3.17 d 51.25 d 

 S2 (80   kg ha-1) 300.40 c 3.54 c 55.85 c 

 S3 (100 kg ha-1) 301.75 c 3.91 b 58.55 b 

 S4 (120 kg ha-1) 334.85 a 4.50 a 60.80 a 

 S5 (140 kg ha-1) 322.40 b 3.38 cd 59.35 b 

 LSD (P < 0.05 12.32 0.27 1.35 

B: Nitrogen levels    

 N0 (Control) 235.30 d 2.12 d 49.45 e 

 N1 (40  kg ha-1) 291.55 c 3.65 c 54.20 d 

 N2 (80  kg ha-1) 320.15 b 4.03 b 56.90 c 

 N3(120 kg ha-1) 348.00 a 4.42 a 63.90 a 

 N4 (140 kg ha-1) 344.90 a 4.27 a 61.35 b 

 LSD (P < 0.05) 11.14 0.17 2.18 

C: Interaction (A x B)    

LSD (P < 0.05) 21.70 0.39 4.26 

Means followed by different letters are significantly different from one another at P < 0.05

Leaf area index 

Data given in table 1 indicated that seed 

rate and nitrogen application significantly 

affected leaf area index. Maximum LAI 

(4.10) was recorded when plots were 

seeded with 120 kg ha-1, while 60 kg ha-1 

seed rate resulted minimum LAI (2.76). 

This might be due to long vegetation 

growth in low seeded plots than higher 

seeded ones. The seeding rate at 140 kg ha-
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1 decreased the leaf area index due to 

greater competition among the plants for 

the limited sunlight and available nutrients 

in the soil. Nitrogen application had also a 

significant effect on LAI. Maximum LAI 

(4.03) was noted when 120 kg N ha-1 was 

used, while minimum LAI (2.92) was 

recorded with no nitrogen application. 

Regarding the interactive effect, LAI 

increased with increase in seed rates and 

nitrogen levels (Figure 1b). Highest LAI 

was recorded when 120 kg ha-1 seed rate 

and 120 kg N ha-1 was used, while less 

LAI was found in plots supplied with 60 

kg ha-1 seed rate in control plots. 

Number of grains spike-1 

The potential of wheat spike is determined 

by the number of grains spike-1 which is an 

important yield component of grain yield. 

Statistical analysis of the data indicated 

that seed rate and nitrogen application had 

a significant effect on number of grains 

spike-1 (Table 1). Plots seeded with 120 kg 

ha-1 seed rate produced more grains spike-1 

(60), whereas 60 kg ha-1 seed rate resulted 

less number of grains spike-1 (51). Higher 

seed rates produced significant decrease in 

the number of grains spike-1[9, 10, 14]. 

Grains spike-1 also increased with increase 

in nitrogen levels up to a certain limit. 

More grains (63) spike-1 were produced by 

the plots 120 kg N ha-1, while less grains 

spike-1 (49) were recorded control plots. 

These results are in agreement with [15], 

who reported that grains spike-1 increased 

at 120 kg N ha-1. In case of S x N 

interaction, more number of grains spike-1 

were counted in plots treated with 120 kg 

ha-1 seed rate and 120 kg N ha-1 

(Figure1c). These findings are in 

conformity with the results of [16], who 

also found that the indication of seed rate 

and nitrogen levels had significant effect 

on grains spike-1. 

Thousand grains weight (g) 

Table 2 revealed that thousand grains 

weight of wheat considerably affected by 

seed rates and nitrogen levels. Maximum 

1000-grains weight (41.91 g) was recorded 

when plots were seeded with 120 kg ha-1. 

Further increase in seed rate decreased 

thousand grains weight and the minimum 

1000-grain weight (38.30 g) was recorded 

when 60 kg ha-1 seed rate was used. The 

reduced grain weight with higher seed rate 

might be due to greater competition among 

plants in plots seeded at the highest rate as 

compared to plants in plots where less seed 

rate was used These results are in 

conformity with [14, 17], who also 

reported that 1000 grains weight decreased 

with increasing in seeding densities. 

Regarding N levels, heavier (42.19 g) 

grain were noted when 120 kg N ha-1 was 

used, while lighter grains (37.38 g) were 

recorded with no nitrogen fertilizer. These 

results are in agreement with those of [18]. 

The interaction between seed rate and 

nitrogen levels was also found significant 

(Figure 1 d). Maximum  1000-grain weight 

was noted when 120 kg ha-1 seed rate and 

120 kg N ha-1 was used, while minimum 

1000-grain weight was noted from plots in 

which seed rate was used 60 kg ha-1 in 

control plots. These results are in 

conformity with [14]. 

Grain yield (kg ha-1) 

Data presented in table 2 indicated that 

grain yield was significantly affected by 

different seed rates and nitrogen. 

Maximum grain yield (3957 kg ha-1) was 

found in plots seeded with 120 kg ha-1, 

while minimum grain yield (2784 kg ha-1) 

was recorded in plots in which 60 kg ha-1 

seeds were sown. These results are in 

agreement with [9, 10, 11, 19, 20, 21] who 

reported that grain yield increased as seed 

rate increased and the highest grain yield 

was noted in plots seeded at the rate of 120 

kg ha-1. Data further revealed that grain 

yield was significantly affected by 

different nitrogen levels. Plots treated with 

120 kg N ha-1 produced maximum grain 

yield (4145 kg ha-1), while minimum 

(2479 kg ha-1) was recorded in  control 

plots. This might be due to adequate 

supply of nutrients during grain filling 

duration. Grain yield increased with 

increasing N rate up to some level [18]. 

Regarding the interaction between seed 
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rate and nitrogen levels grain yield 

increased with increase in seed rate up to 

120 kg ha-1 and N up to 120 kg ha-1 (Figure 

1e). Similar results were found by [22]. 

Biological yield (kg ha-1) 

Biological yield of wheat considerably 

affected by seed rates and nitrogen levels. 

(Table 2). Maximum biological yield 

(10172 kg ha-1) was noted when plots were 

seeded with 120 kg ha-1, followed by plots 

seeded with 80 and 140 kg ha-1, while 

minimum biological yield (8738 kg ha-1) 

was recorded when 60 kg ha-1 seed rate 

was used. These results are in agreement 

with [14], who stated that the increase in 

biological yield with higher seed rate 

might be due to more number of plants per 

unit area, though with reduced tillers. In 

case if nitrogen levels, maximum (10579 

kg ha-1) biological yield was noted when 

120 kg N ha-1 was used, while minimum 

biological yield (7615 kg ha-1) were 

recorded in control plots. Increase in 

biological yield with increase in nitrogen 

levels may be due to the effect of nitrogen 

on vegetative growth of wheat as well as 

increase in tillers number with higher rates 

of nitrogen. These results are in 

conformity with [15], who stated that 

biological yield and most grain yield 

components increased with 120 kg N ha-1. 

The data also indicated that interaction 

between seed rate and nitrogen levels was 

also found significant effect (Figure 1f). 

Data showed that biological yield 

increased up to the seed rate of 120 kg ha-1 

and also N up to 120 kg ha-1. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Tillers m-2, leaf area index, 
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number of grains spike-1, thousand grains weight, grain yield and biological yield of 

wheat as affected by seed rates and nitrogen levels 
Table 2. 1000-grains weight, grain yield and biological yield of wheat as affected by 

different seed rate and nitrogen levels  

 Treatments 

 

1000-grains 

weight (g) 

Grain yield (kg ha-1) Biological yield (kg 

ha-1) 

A: Seed rates  

S1 (60   kg ha-1) 

38.30 d 2784.03 c 8738.45 c 

 S2 (80   kg ha-1) 41.23 ab 3169.43 bc 9417.65 b 

 S3 (100 kg ha-1) 40.90 bc 3608.33 ab 10006.15 a 

 S4 (120 kg ha-1) 41.91 a 3957.64 a 10172.40 a 

 S5 (140 kg ha-1) 40.40 c 3459.72 ac 10094.05 a 

 LSD (P < 0.05) 0.79 677.60 382.60 

B: Nitrogen levels    

 N0 (Control) 37.38 c 2479.17 c 7615.90 c 

 N1 (40  kg ha-1) 40.43 b 3209.72 b 9861.20 b 

 N2 (80  kg ha-1) 40.90 b 3700.69 ab 10046.40  b 

 N3(120 kg ha-1) 42.19 a 4145.14 a 10579.75  a 

 N4 (140 kg ha-1) 41.85 a 3444.43 b 10225.45  ab 

 LSD (P < 0.05) 0.79 571.00 273.90 

C: Interaction (A x B)    

LSD (P < 0.05 1.54 1277.00 612.50 

Means followed by different letters are significantly different from one another at P < 0.05 
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