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ABSTRACT 
 

A field experiment was conducted during the rabi season of 2020 at Agriculture Research 
Farm of School of Agricultural Sciences and Technology, RIMT University, Mandi 
Gobindgarh, Punjab to study the response of late sown wheat (Triticum aestivum L.) to 
nitrogen levels under different sowing methods. The experiment was laid out in a 
randomized complete block design (RCBD) in three replications. The treatments comprised 
of three sowing methods viz. conventional sowing, bi-directional sowing and bed planting; 
and three nitrogen levels viz. 75, 100 and 125% of recommended dose of nitrogen (RDN). 
All the growth and yield attributing characters significantly increased in bed planting and 
bi-directional sowing over conventional except ear length. The grain yield was significantly 
higher in bi-directional (44.9 q ha-1) and bed planting (47.7 q ha-1) over conventional 
method (35.4 q ha-1). The magnitude of increase in grain yield in bed planting and bi-
directional sowing over conventional sowing was 23 and 31 per cent, respectively. But the 
differences in grain yield between bed planting and bi-directional was non-significant. 
Straw yield also followed the same trend but harvest index was not influenced significantly 
by sowing methods. The application of 125 and100% RDN recorded significantly higher 

growth and yield attributes over 75% RDN except ear length. The 125% RDN recorded 
significant higher grain yield (47.4 q ha-1) over 75% RDN (36.8 q ha-1) but was at par with 
100% RDN (42.0 q ha-1). The differences in grain yield between 75 and 100% RDN was 
also non-significant. The application of 125% RDN recorded 29.1 and 12.8 percent higher 
grain yield of late sown wheat over 75 and 100% RDN, respectively. Straw yield also 
followed the same trend but harvest index was not influenced significantly by nitrogen 
levels. Interaction between sowing methods and nitrogen levels was found non-significant 
in all the parameters.  
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Introduction 
  

heat (Triticum aestivum L.) has the highest importance among all the crops 
grown for the grain purpose worldwide. In India wheat alone covers about 25% 
of the total area covered by cereal crops. Wheat flour mostly used for making 

chapati and bread (Singh et al. 2007). Wheat is major cereal crop in Punjab. Presently, in 
Punjab wheat crop occupy 35.20 lakh hectares during 2020-21 with the production of 
176.2 lakh tonnes and average yield of 50.04 quintal per hectares (Anonymous, 
2021).There were various factors involved in low production of wheat including application 
of nitrogen fertilizer in improper amount, edaphic properties, method of sowing, quality of 
irrigation water, prevailing climate condition and mismanagement of field operation by the 
farmer due to lack of knowledge and awareness. Nitrogen is main component and major 
constitute of plants for formation of living tissues. It is necessary to apply nitrogen fertilizer 
in the soil for bumper yield of wheat (Ullah et al. 2018).  Wheat is planted with different 

sowing methods depending upon the available soil water, time of planting amount residue 
in the field (Tanveer et al. 2003). So, it is essential to evaluate the location specific 
nutrient management to restore the nutrient balance in soil and to sustain the crop 
productivity. Keeping these in view the present study entitled “Response of late sown 
wheat to nitrogen levels under different sowing methods” was undertaken. 
 
Materials and Methods 

The experiment was carried out during the rabi season 2020-21 at the Agricultural 
Research Farm, RIMT University, Mandi Gobindgarh, Punjab. The experimental field is 
located at 30.66420 N latitude and 76.29140 E longitude at an altitude of 268 meters above 
mean sea level. The site was low in organic carbon (0.38%) and available nitrogen (144.6 
kg Nha-1), medium in available phosphorus (17.3 P2O5ha-1) and potassium (168 kg K2Oha-

1). The experiment was laid out in a randomized complete block design (RCBD) with three 
replications. The treatments comprised of three methods of sowing viz. Conventional 
sowing, bi- directional sowing and bed planting and three nitrogen levels viz. 75, 100 and 
125% RDN. The seed at the rate of112.5 kg was used irrespective of the sowing methods. 
The nitrogen in the form of urea (46% N) was applied as per the treatments. The gross 

plot size was 4.3m × 3.5m and net plot size was 4.0m × 3.0m. The crop was sown on 
December 31, 2020 and harvested on May10, 2021. All the other practices were applied 
uniformly to the treatments.  
 
Result and Discussion  
 
Growth Parameters 

The plant height of late sown wheat was influenced significantly by sowing 
methods and nitrogen levels (Table 1).Among different sowing methods, the significantly 
higher plant height was observed in bed planting (89.1 cm) and bi-directional sowing (88.7 
cm) over conventional method (72.6 cm).The magnitude of increase in plant height was 
27.1 and 22.7 percent, respectively. However, the differences between bed planting and 
bi-directional sowing were non-significant. Jani et al.(2008) observed the higher plant 
height in bed planting over conventional sowing which was might be due to higher dry 

W 

http://www.pgrindias.in/


 PLANTA – Vol.-4, April 2022: 850 – 855 
(Research Book Series Chapter – 93) 

 

____________________________________________________________________________________________
Kaur and Tiwana, Response of Late Sown Wheat (Triticum aestivum L.) to Nitrogen Levels | 852  

www.pgrindias.in  

matter production, translocation and the conversion of photosynthesis to growing shoot.  
Dhingra et al., (1986) Reported that the higher plant height in bi-directional over 
conventional sowing due to uniform distribution of the plants per unit area and better 
establishment of seedling. The nitrogen level 125% (90.1 cm) and 100% RDN (87.7 cm) 
recorded significantly higher plant height over 75% RDN (73.5 cm) by a margin of 22.5 
and 19.3 per cent, respectively. But the differences between 100and 125% RDN was non-
significant. The interaction effect between sowing methods and nitrogen levels was found 
to be non-significant. Wysocki et al. (2007) also reported higher plant height at higher 
nitrogen levels (203 kg ha-1). The application of nitrogen increased cells protein content 
and size of plant cell, as a result of which leaf area and photosynthetic rate increased 
resulting in higher plant height. 
 
Yield Attributes 

The ear length of late sown wheat was influenced significantly by sowing methods 

and nitrogen levels (Table1). The bed planting method recorded significantly higher ear 
length (13.2 cm) over conventional sowing (9.1 cm) but at par bi-directional sowing (10.8 
cm).The bi-directional sowing was at par with conventional sowing. The application of 
125% RDN (13.0 cm) was significantly higher over 75% (8.9 cm) but was at par with 
100% RDN (11.0 cm). The interaction between sowing methods and nitrogen levels was 
found non-significant.Patel and Upadhyay (1993)observed that the application of 120 kg N 
ha-1increased ear length significantly over 90 kg N ha-1 and further increase of nitrogen 
level 150 kg N ha-1did not influence the ear length significantly. 

The grains ear-1 of late sown wheat were influenced significantly by sowing 
methods and nitrogen levels (Table1).Among different sowing methods, grains ear-

1increased significantly in bed planting (54.6) and bidirectional sowing (52.5) over the 
conventional sowing (44.5) by a margin22.4 and 17.7 percent higher, respectively. 
However, the differences between bi-directional sowing and bed planting were non-
significant. Tripathi (1999) also reported that conventional planting gave 2.4 percent less 
grain ear-1 in conventional sowing as compared to bed planting. The application of 125 
(52.8) and 100% RDN (48.7) recorded significantly higher grains ear-1 over 75% RDN 
(42.5).But the differences between 100 and 125% RDN was non-significant. The non-

significant interaction between effect was observed in sowing methods and nitrogen levels. 
Gundapur and Bhatti (1993) observed that nitrogen promote the initiation of ear that 
resulted in a greater number of grains ear-1.  

Grain weight ear-1 of late sown wheat was influenced significantly by sowing 
methods and nitrogen levels (Table 1). The grain weight ear-1 in bed planting (2.15g) and 
bi-directional sowing (1.96 g)was significantly higher over conventional sowing (1.55 g)but 
the differences between bi-directional sowing and bed planting were non- significant. The 
application of 125 (2.2 g) and 100% RDN (1.86 g) was recorded significantly higher grain 
weight over 75% RDN (1.33 g). But the difference between 100 and 125% RDN was non-
significant. nitrogen level 100% was at par with 125% RDN. Non-significant interaction 
between effect between nitrogen levels and sowing methods was recorded.  

Test weight of late sown wheat was influenced significantly by sowing methods 
and nitrogen levels (Table1). Among different sowing methods, the significantly higher test 
weight was observed in bed planting (47.7 g) and bi-directional sowing (42.8 g) over 
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conventional sowing (36.5 g). But the differences between bed planting and bi-directional 
was non-significant. Hussan and Akbar(2005) observed that the higher test weight 
obtained from planting wheat on beds than conventional method because the beds are 
made by taking soil from furrow. In this way, beds receive a higher concentration of 
nutrient fertilizer. The application of 125 (48.5 g) and 100% RDN (43.5 g) recorded 
significantly higher test weight over 75% RDN (37.1 g). But the nitrogen level 125% RDN 
was at par with 100% RDN. Non-significant interaction effect was noticed between sowing 
methods and a nitrogen level was. Parihar and Tripathi (1990) also revealed that test 
weight increased significantly with increasing nitrogen rates up to 100 kg N/ha and further 
increase in nitrogen to 150 kg/ ha did not show considerable increase in grain weight. 
 
Yield Parameters 

Grain yield of late sown wheat was influenced significantly by sowing methods and 
nitrogen level (Table1).The bi-directional sowing (44.9 q ha-1) and bed planting (47.7 q ha-

1) recorded significantly higher grain yield over conventional method (35.5 q ha-1). The 
magnitude of increase in grain yield was 23 and 31 per cent, respectively. But the 
differences between bi-directional sowing and bed planting was non- significant. Hassan 
and Akbar (2005) reported higher grain yield over conventional sowing due to deposition 
of fertile top soil in bed planting. Walia and Cheema (1986) also reported that higher grain 
yield in bidirectional over conventional sowing was due to increased crop growth rate 
because of less weeds in bi-directional sowing and higher light interception by crop. The 
application of 125% RDN recorded significantly higher grain yield (47.4 q ha-1) over 75% 
RDN (36.8 qha-1)but was at par with 100% RDN (42.0 q ha-1). The differences in grain 
yield between 75 and 100% RDN is also non-significant. The application of 125% RDN 
recorded 29.1 and 12.8 percent higher grain yield of late sown wheat over 75 and 100% 
RDN, respectively. Interaction between sowing methods and nitrogen levels was found 
non-significant. Beheraa and Rautaray (2010) reported the higher grain yield obtained with 
increased nitrogen levels up to (165 kg N ha-1) which was might be due to its favourable 
effect on yield attributing characters.  

Straw yield of late sown wheat was influenced by sowing methods and nitrogen 
levels (Table1). The bed planting sowing (63.8 q ha-1) and bi-directional sowing (61.6 q ha-

1) recorded significantly higher straw yield over conventional sowing (50.1 q ha-1) by a 
margin of 22.9 and 27.1 per cent higher, respectively. But the differences between bi-
directional sowing and bed planting was non-significant. The highest straw yield was 
observed with 125% RDN (66.5 q ha-1) which was significantly higher over 75 (51.4 q ha-1) 
and 100% RDN (57.6 q ha-1). The magnitude increase was 29.8 and 15.6 percent, 
respectively. Moreover, the application of 100% RDN (57.6 q ha-1) also recorded 
significantly higher straw yield over 75% RDN (51.4 q ha-1) by margin 12.6 percent. Non-
significant interaction between sowing methods and nitrogen levels was recorded. Ghobadi 
et al. (2010) also observed the taller plants, greater number of tillers per unit and total dry 
matter which collectively resulted in higher straw yield. However, nitrogen levels and 
sowing methods failed to affect the harvest index of late sown wheat. 
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Table 1: Effect of nitrogen levels under different sowing methods on the growth     
parameters, yield attributes and yield of late sown wheat 
(% of Recommended Dose of Nitrogen = 75% 100% and 125%) 

 

 
 
Conclusion 

It may be concluded that significantly higher grain yield of late sown wheat (47.7 
and 44.9 q ha-1) may be obtained with the bed planting method and bi-direction also wing 
over conventional sowing (35.4 q ha-1). The nitrogen levels of 125% RDN (47.4 q ha-1) 
recorded significantly higher grain yield over 75% RDN (36.8 q ha-1) but was at par with 
100% (42.0 q ha-1). 
 
 

Treatments 
 
 

Plant 
height 
(cm) 

Ear 
length 
(cm) 

Grains/ 
ear 

Grain 
wt./ear 

Test 
wt.     
(g) 

Grain 
yield 

(q/ha) 

Straw 
yield 

(q/ha) 

Harvest 
Index 
(%) 

Sowing 
methods 

 

Conventional  72.6 9.1 44.6 1.55 36.5 35.4 50.1 39.3 

Bi-directional  88.7 10.8 52.5 1.96 42.8 44.9 61.1 41.6 

Bed planting 89.1 13.2 54.6 2.15 47.7 47.7 63.8 42.4 

CD at 5% 8.7 2.97 6.91 0.40 5.6 7.48 5.07 NS 

Nitrogen 
levels 

 

75% RDN 73.5 8.9 41.5 1.33 37.1 36.8 51.4 39.5 

100% RDN 87.7 11.0 48.7 1.86 43.5 42.0 57.6 41.3 

125% RDN 90.1 13.0 52.8 2.20 48.5 47.4 66.5 42.4 

CD at 5% 8.7 2.97 6.91 0.40 5.6 7.48 5.07 NS 

CD 
interaction at 
5% 

NS NS NS NS NS NS NS NS 

CV% 4.1 8.2 7.6 9.8 7.06 7.5 6.9 5.8 
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