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Introduction 
 

Maize (Zea mays L.) is one of the important Kharif 

fodder crops, which is cultivated on about 1.00 lakh 

ha in Punjab. The area for green fodder production 

in the Punjab has increased from 8.97 (2017-18) to 

9.00 (2023-24) lakh ha and the small increase in 

annual production was also recorded as 707 (2017-

18) to 710 (2023-24) lakh tones of green fodder 

(Anonymous 2023). India produced 30 million tones 

of maize on an area 9.9 million hectares 2020-21 

(agricoop.nic.in). Globally, 121 million tones of 

maize were produced from the 205.87 million 

hectares during 2023 (news.agropages.com). The 

global use of maize, is mainly consumed as animal 

feed (61%) in addition to its human feed (13%), 

industrial raw material (17%) and 9% in other use 

(OECD/FAO, 2019). It takes about 50 to 60 days to 

become available for harvesting.  

 

The green fodder is considered good for milch 

animals. It is grown widely around cities for sale as 

green fodder in the market. Ever since introduction 

of high yielding varieties in Punjab, in 1970’s, the 

area under maize has gradually reduced. The area 

and production of maize, which were respectively 
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The experiment was conducted to find out the planting method and nitrogen level 

for enhancing the seed yield of fodder maize (Zea mays L.). The treatment 

comprised of three planting methods as zero tillage (ZT), conventional tillage (CT) 

and bed planting (BP) and four nitrogen levels (0, 100, 125 and 150 kg N/ha. The 

results revealed that plant height, shelling percentage, seed and stover yield were 

not varied significantly with the various methods of establishment. It shows the 

fodder maize can be sown with ZT and BD rather sowing with conventional tillage. 

Successive increase of 25% N/ ha has significantly increased the seed and stover 

yield of maize with which significantly higher values of plant height, stover yield 

and shelling percentage was obtained with 150 kg N/ha. It can be concluded that the 

fodder maize can be sown by ZT with the application of 150 kg N/ ha for higher 

productivity by skipping the tillage operations at the time of sowing. 
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555 thousand hectares and 861 thousand metric 

tonnes during 1970-71, gradually declined to 129 

thousand hectares and 475 thousand metric tonnes, 

respectively during the year 2012-13. However, area 

under maize fodder cultivation increased about 445 

thousand hectares in 2023 as compared to 2012-13.  

 

Among the modern agro-management practices 

planting method and varying nitrogen rates, 

technique is imperative for boosting up of 

emergence, growth and production of corn. Planting 

method of establishment is one of a crucial factor for 

improving crop yield.  

 

Different planting methods are practiced in the 

world for sowing of maize crop. In-appropriate 

planting method results in barren plants, ears and 

their size remain smaller, crop become susceptible 

to lodging, diseases and pests resulting in lower 

yield per unit area. The planting methods like zero 

tillage and bed planting were recommended for 

sowing of maize for getting equivalent or more 

yields in comparison of conventional method.  

 

Considerable work has been reported on these 

aspects but efforts are still required to improve these 

techniques for getting maximum yield. Keeping in 

view the above, this study was planned to determine 

the nitrogen quantity for obtaining higher 

productivity by sowing the fodder maize with zero 

tillage and bed planting in comparison of 

conventional tillage.  

 

Materials and Methods 

 

Field experiment was carried out at the Student’s 

Research Farm, Department of Agronomy, Punjab 

Agricultural University, Ludhiana (36
0 

54’ North 

latitude and 75
0
 48’ East longitudes; 247 meters 

above mean sea level) in the Kharif seasons of 2012 

and 2013.  

 

The fodder maize was sown in three planting 

methods viz. zero tillage (ZT), bed planting (BP) 

and conventional tillage (CT) and four nitrogen (N) 

levels (0, 100, 125 and 150 kg N/ha) by keeping the 

planting methods in vertical strip and nitrogen levels 

in horizontal strip. The treatments were replicated 

three times in strip plot design. The soil of 

experimental field was sandy loam in texture and 

normal in pH, EC and organic carbon, medium in 

available N (125 kg N/ha), P (12.3 kg P2O5/ha) and 

K (115.0 kg K20/ha) before sowing of maize.  

 

Nitrogen was applied in the form of urea in three 

splits as per treatments. One third of the nitrogen 

was applied at sowing and other one third at knee 

high stage near the plant base and remaining one 

third at pre tasseling stage. The spacing of 50 cm 

was kept between rows and 20 cm among plant.  

 

The other crop husbandry was followed as per 

recommendation of Punjab Agricultural University, 

Ludhiana. Five cobs were selected at random from 

each plot for measuring shelling percentage. The 

shelling percentage was calculated by dividing the 

grain weight of five cobs by the total weight of five 

cobs and multiplying it by 100.  

 

Stover yield was determined by weighing the 

harvested crop before separation of cobs from the 

plants of each plot (0.7m x 3.5 m for bed sowing and 

1m x 3.5 m for zero and conventional tillage 

methods). Grain yield (q/ha) was determined by 

recording the seed yield after shelling of the cobs.  

 

Results and Discussion 

 

Plant height  

 

Plant height is an important index of plant growth 

and is often used to monitor the effect of various 

treatments on growth of crop. The periodic plant 

height data recorded at 20 days and at maturity have 

been presented in table1. During both the year, the 

plant height increased slowly upto 40 DAS with 

grand growth period from 40 to 60 DAS in which 

maximum increase in plant height has been 

recorded. The maximum plant height was recorded 

in bed planted crop followed by conventional tillage 

and zero tillage method (Table 1) at all the stages 

except 40 DAS, however the differences were non-
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significant among the different methods of planting. 

Higher plant height in bed planted crop was 

attributed to efficient water and nutrient absorption 

as the roots were better aerated being on raised bed 

in comparison to the conventional tillage sown crop 

have been observed by Freeman et al., (2007).  

 

The same result was reported by Hassanzadeh 

(2013) and Fatemi (2008) they observed non 

significant result of different planting methods on 

plant height. Similar Gokmen et al., (2001) also 

observed that bed grown crop produced taller plant 

as compared to other sowing methods. Aikins and 

Afuakwa (2010) reported that increased plant height 

with conventional tillage may be due to decreased 

soil bulk density, which increased proliferation of 

roots for the uptake of nutrients as well as moisture. 

Similarly, taller plants in conventional tilled plots 

were recorded as compared to zero tillage.  

 

The different levels of nitrogen influenced the plant 

height at 60, 80 DAS and at maturity during 2012. 

Plant height of maize increased with increase in 

nitrogen level from 0 to 150 kg N/ ha at all the 

stages of the crop growth (Table1).  

 

At 60 DAS and at harvest, application of 150 kg 

N/ha produced significantly taller plants over the 

control and 100 kg N/ha but showed at par with 125 

kg N/ ha. Whereas at 80 DAS, 150 kg N/ha was at 

par with 125 kg N/ ha and 100 kg N/ha but 

significantly higher than control, which was non-

significant in 2013. Higher N applications increase 

the cell division, cell elongation, nucleus formation 

as well as green foliage. It also encourages the shoot 

growth.  

 

Therefore, higher doses of nitrogen increased the 

chlorophyll content, which increased the rate of 

photosynthesis and extension of stem resulting 

increased plant height (Diallo et al., 1996).  

 

Similar results were found by Kumar (2009) and 

Paradkar and Sharma (1993). Amanullah et al., 

(2007) reported that increase in plant height with 

increasing number of nitrogen dose. Increasing 

nitrogen level from 120 kg /ha to 200 kg /ha also 

increased the plant height of hybrid maize varieties. 

 

Yields and shelling percentage  

 

Planting methods had no significant influence on 

grain yield, stover yield and shelling percentage of 

fodder maize (Table 2). BP showed better seed 

yield, stover yield and shelling percentage than CT 

and ZT.  

 

Bed planted crop had better growth resulting in 

higher stover yield than the other methods of 

sowing. Yadav et al., (2021) reported that the tillage 

and method of establishment has negative and 

positive effect on economic yield of maize.  

 

Seed yield and shelling percentage of fodder maize 

was recorded with 150 kg N/ha, which was 

significantly higher than other nitrogen levels in 

both the years. Singh et al., (2003); Srivastava et al., 

(2018) and Wei et al., (2019) observed a significant 

increase in grain yield at high N levels. Nitrogen 

application significantly influenced the stover yield.  

 

The close relation between biomass yield and 

nitrogen availability in the soil has been reported by 

Delgado (2001); Akmal et al., (2010). These 

findings are in accordance with Haque et al., (1996) 

and Uhart and Andrade (1995) who reported that 

nitrogen enhances vegetative growth. Similar results 

have been reported by Muhammad et al., (2002); 

Jokela et al., (1989) and Chaudry and Jamil (1998). 

 

Maize fodder gave the similar seed yield with the 

ZT, CT and BP. CT and BP requires intensive tillage 

for sowing of crop and it will enhance the cost of 

cultivation but not seed yield and also delay the 

sowing due to the seed bed preparation.  

 

The application of 150 kg N/ha gave the 

significantly higher seed yield than all other N 

levels. Therefore, fodder maize can be sown with 

ZT by using 150 kg N/ha for higher seed yield at 

low cost by skipping the tillage operation at the time 

of sowing.  
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Table.1 Effect of planting methods and nitrogen levels on plant height at different stages of fodder maize 

during Kharif of 2012 and 2013 

 

Treatment Plant height (cm) 

20 DAS 40 DAS 60 DAS 80 DAS At harvest 

2012 2013 2012 2013 2012 2013 2012 2013 2012 2013 

Planting method 

ZT 22.1 23.0 75.5 76.8 158.6 159.0 176.7 176.0 194.4 195.1 

CT 23.0 23.4 83.7 84.5 160.1 160.2 185.9 186.0 201.4 200.0 

BP 23.1 23.5 89.6 90.0 160.8 160.3 187.4 186.6 207.9 206.1 

CD (P=0.05) NS NS 4.2 NS NS NS NS NS NS NS 

Nitrogen level (kg/ha) 

0 21.5 2.6 79.1 79.5 140.0 141.0 147.9 148.3 169.6 170.1 

100 22.7 22.8 80.5 80.7 159.3 160.0 192.2 193.0 208.3 200.3 

125 23.2 23.5 81.9 81.3 165.8 165.2 199.4 200.1 210.5 213.1 

150 23.3 23.7 90.2 82.3 168.8 168.0 201.4 200.8 216.5 215.8 

CD (P=0.05) NS NS NS NS 5.3 NS 16.3 NS 7.0 NS 

 

Table.2 Effect of planting methods and nitrogen levels on grain, stover yield and shelling percentage of 

fodder maize during Kharif of 2012 and 2013 

 

Treatment Grain yield  

 (q/ha) 

 Shelling  

(%) 

Stover yield  

 (q/ha) 

2012 2013 2012 2013 2012 2013 

Planting method 

ZT 44.4 45.9 50.1 73.2 177.1 177.3 

CT 44.6 46.3 50.4 73.3 178.7 179.0 

BP 48.0 47.2 50.8 73.4 197.6 198.6 

CD (P=0.05) NS NS NS NS NS NS 

Nitrogen level (kg/ha) 

0 21.0 21.6 36.8 63.7 144.9 147.1 

100 45.3 45.4 46.7 70.6 171.8 173.0 

125 53.0 53.1 57.2 74.2 207.4 209.3 

150 63.3 65.6 61.0 84.3 213.7 214.8 

CD (P=0.05) 3.0 4.0 3.4 3.8 20.0 14.5 
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