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ABSTRACT 

An experiment was conducted at Malakandher Research Farms, NWFP Agricultural University Peshawar 

during 2005 to study the effect of nitrogen levels and planting methods on the yield and yield components of 

maize. The experiment was conducted in Randomized Complete Block (RCB) design with split plot 

arrangements having four replications. Statistical analysis of the data revealed that planting methods had a 

significant effect on number of grains cob
-1 

and thousand grains weight and a non significant effect on number 

of cobs plant
-1

, barrenness percentage, cob length and harvest index. Similarly, the effect of nitrogen level was 

significant for all parameters except number of cobs plant
-1

, number of grains cob
-1

 and harvest index. The data 

revealed that maximum number of grains cob
-1

 (439.8), thousand grains weight (279.5 g), grain yield (3494 kg 

ha
-1

) and stalk yield (7093.75 kg ha
-1

) were recorded in those plots which were sown on ridge planting method. 

Similarly, plots treated with 200 kg N ha
-1

 recorded maximum cob length (15.67 cm), thousand grain weight 

(289.67 g), grain yield (3934.80 kg ha
-1

) and stalk yield (8854.16 kg ha
-1

). Maximum number of grains cob
-1

 

and thousand grain weight was recorded in plots sown on ridge and with the application of  200 kg N ha
-1

. 

 

INTRODUCTION 

Nitrogen plays an essential role in the growth and 

development of the crop. It enhances the yield of 

the crop. Lack of nitrogen results in stunted 

growth, pale yellow color, small grain size and 

reduced yield. It is an essential component of 

amino acid and protein. The growth of plant 

primarily depends on nitrogen availability in soil 

solution and its utilization by crop plants. Dry 

matter production and its conversion to economic 

yield is a cumulative effect of various 

physiological processes occurring during the life 

cycle of a plant. An increase in yield of maize with 

increasing rate of nitrogen has been reported 

(Khan et al. 1994; Alvi, 1994). It needs to be 

explored to determine the desired quantity of 

nitrogen fertilizer for boosting yield per unit area 

to avoid wasting of money by using extra quantity 

of this valuable material. Sanjeev et al. (1997) 

reported a significant increase in grain and stover 

yield with the application of 240 kg N ha
-1

. 

Number of grains ear
-1

, 1000-seed weight, and 

grain weight ear
-1

 increased significantly with  the 

application of 180 N ha
-1

 and grain yield plant
-1

 

with the application of 240 kg N ha
-1

. Highest 

yield was produced by improved cv. Kissan by the 

application of 100:50 kg NP ha
-1

 (Hussain et al., 

1999). Shivay and Singh (2000) reported that 

highest plant height, LAI and dry matter 

accumulation were recorded with 120 kg N ha
-1

. 

Fedotkin and Kravtsov (2001) investigated that 

best growth and highest yields were obtained with 

240 kg N ha
-1

. Plant height, cob length, grains ear
-1

 

and 1000 grain weight increased significantly with 

increasing N rate (Gokmen et al., 2001). Similarly, 

Mahmood et al. (2001) while studying  the effects 

of different levels of N on yield and yield 

components of maize revealed that nitrogen  had a 

significant effect on plant height, number of grains 

cob
-1

, 1000 grain weight and harvest index. 

Maximum grain yield (5.7 t ha
-1

) was produced 

when N was applied at the rate of 180 kg ha
-1

. Ali 

et al. (2002) reported that maize treated with NP 

combination of 150:90 kg ha
-1

 produced maximum 

grain yield. Method of sowing has a great role to 

play in increasing maize yield. Our farmers 

generally use the old broadcast method of sowing 

with so many disadvantages i.e. uneven 

distributions of seeds, depth, and seed lying 

scattered being picked up by birds. Maize 

improved planting method may lead to increased 

production of maize which will lead to attain self-

sufficiency in food and feed. Gupta et al. (1979) 

reported that maize and sorghum grown on ridges 

yielded 14 to 106 percent and 6 to 59 percent 

respectively compared to planting on flat beds. 

Ridging also improve seedling emergence as well 

as plant fresh weight. Maximum 1000 grain 

weight, plant height and grain yield was obtained 

with ridge sowing (Majid et al., 1986; Sandhu and 

Hundal, 1991; Shaikh et al., 1994). 

Keeping in view the importance of nitrogen and 

planting methods for achieving economical yield, 

the present study was conducted to evaluate the 
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effect of different planting methods and various 

nitrogen levels on the yield and yield component 

of maize 

 

MATERIALS AND METHODS 

In order to study the “Effect of different planting 

methods and various nitrogen levels on the yield 

and yield components of maize” an experiment 

was carried out at Malakandher Research Farms, 

NWFP Agricultural University Peshawar during 

July, 2005. The following treatments and their 

sub-levels were studied during the experiment.  

 

Planting methods 
Ridge planting  

Broadcast planting  

Flat planting 
*
 

 

Nitrogen levels 
Control  

80 kg ha
-1

  

120 kg ha
-1 

 

160 kg ha
-1 

 

200 kg ha
-1 

 

 

The experiment was conducted in randomized 

complete block design with split plot arrangements 

having four replications. Planting methods were 

assigned to main plots while nitrogen levels to sub 

plots. The sub plot size was kept at 5×4 m
2
. Maize 

variety Azam was used during the study. Full dose 

of P2O5 at the rate of 50 kg ha
-1

 was applied at the 

time of sowing. Half dose of nitrogen was applied 

at the time of sowing while the remaining half of 

nitrogen was applied at knee height stage. Soil 

analysis was carried out before sowing for total 

minerals nitrogen status. Analysis of the composite 

soil sample (0.30 m depth) taken before sowing 

showed that total mineral nitrogen was present at 

the rate of 1.89 mg kg
-1

. All other agronomic 

practices (i.e. weeding, irrigation etc.) were kept 

uniform for all treatments. 

The following observations were recorded during 

the course of study 

1. Barrenness percentage 

2. Cob length 

3. Number of cobs plant
-1

 

4. Number of grain cob
-1

 

5. Thousand grain weight 

6. Grain yield 

7. Stalk yield 

8. Harvest index 

 

                                                 
*
  Sowing on flat bed in lines 

 

Procedures for Recording Data 
Among the total plant population, barren plants 

were counted and then barrenness percentage was 

worked out as follow. 

Plant barrenness (%) = 100x
plantsTotal

plantsBarren  

To record data regarding cob length, cobs were 

harvested from randomly selected plants in each 

sub plots, dried, shelled and cob length was 

measured. Number of cobs plant
-1

 was recorded by 

counting the number of cobs on randomly selected 

plants. The cobs harvested from randomly tagged 

plants in each sub plot were dried and shelled. 

Numbers of grains cob-1 were recorded and their 

average was then worked out. Thousand grains 

weight was taken on randomly selected shelled 

cobs of each sub plot and then their average 

weight (g) was recorded. Grain yield data was 

recorded in each sub-plot and then converted into 

kg ha
-1 

according to the following formula. 

      Grain yield (kg ha
-1

) = 
)m(20Area

m10000x(plot)yieldGrain
2

2

 

Dry weight of the stalk was recorded after two 

weeks of sun drying from each sub plot and then 

converted into kg ha
-1

. Harvest index was 

calculated as follows. 

 100x
yieldBiological

yieldEconomic
(%)indexHarvest =

 

Data recorded was statistically analyzed according 

to RCB design and upon obtaining significant 

differences; least significant differences (LSD) test 

was employed (Steel and Torrie, 1980).  

 

RESULTS AND DISCUSSION 

Barrenness Percentage 
Data concerning barrenness percentage is 

presented in Table I. Statistical analysis of the data 

revealed that the effect of nitrogen levels were 

significant (p < 0.05), whereas planting methods 

and their interaction with nitrogen levels had a 

non-significant effect. Data presented in Table I 

indicated that maximum barrenness percentage 

(14.66%) was recorded in control plots followed 

by plots treated with 80 Kg N ha
-1

. Similarly, 

minimum (12.66%) barrenness percentage was 

observed in plots receiving 200 Kg N ha
-1

. These 

results are supported by Shivay and Singh (2000) 

who concluded that with increase in nitrogen level, 

barrenness percentage decreased. Mean value of 

the data also indicated that ridge or broadcast 

sowing with no nitrogen application recorded 

maximum (15.25%) barrenness percentage when 

compared with other interactions. Similarly, when 

the effect of planting method was considered, 
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maximum (13.8%) barrenness percentage was 

recorded for flat sowing. These results agree with 

those reported by Jafar et al. (1998) who 

concluded that different sowing methods had a non 

significant effect on number of cobs plant
-1

, grain 

weight cob
-1

 and 1000 grain weight.  

 

Cob Length  

Table II shows data regarding cob length. Analysis 

of the data revealed that nitrogen levels had a 

significant (p < 0.05) effect, while planting 

methods and their interaction with nitrogen levels 

had a non-significant effect on cob length. 

Maximum cob length (15.67cm) was produced in 

plots receiving 200 Kg N ha
-1 

followed by plots 

treated with 160 and 120 Kg N ha
-1

. Similarly, 

minimum (11.75 cm) cob length was recorded in 

control plots. These results are in conformity with 

those reported by Gokmen et al. (2000) who 

concluded that increase in nitrogen levels also 

increased cob length. It is also clear from the data 

that ridge sowing with 200 Kg N ha
-1

 recorded 

maximum (16.25 cm) cob length when compared 

with other interactions. Though, the effect of 

planting method was non significant, however 

maximum (14.25 cm) cob length was observed by 

ridge sowing. 

 

Number of Cobs Plant
-1

 

Data regarding number of cobs plant
-1

 is reported 

in Table III. Statistical analysis of the data 

revealed that the effect of nitrogen levels, methods 

and their interaction was non-significant. 

However, mean values of the data indicated that 

maximum number of cobs plant
-1

 (0.88) was 

recorded in plots receiving 160 Kg N ha
-1

, while 

minimum cobs plant
-1

 was noted in control plots.
  

Similarly, it is also clear from the data that ridge 

sowing with 200 Kg N ha
-1

 recorded maximum 

(0.89) number of cob plant
-1

 when compared with 

other interactions. Similarly, plants sown on ridges 

recorded maximum number of 0.87 cobs plant
-1

, 

when compared with other planting methods. 

These results also confirms findings of Jafar et al. 

(1998) who reported that number of cobs plant
-1

 

was non significantly affected by planting method. 

 

Number of Grains Cob
-1

 

Statistical analysis of the data revealed that 

planting methods and their interaction with 

nitrogen levels had a significant (p < 0.05) effect 

on number of grains cob
-1

 whereas the effect of 

nitrogen levels was non significant (Table IV). 

Maximum number of grains cob
-1

 (439.8) was 

recorded in those plots which were sown on ridges 

followed by flat planting method. Similarly, 

minimum (382.50) number of grains cob
-1 

was 

observed in broadcast planting method. Gupta et 

al. (1979) also reported that maize and sorghum 

grown on ridges yielded more than flat beds and 

broadcasting because of better aeration of soil. It is 

also obvious from the data that ridge sown plots 

receiving 200 Kg N ha
-1

 recorded maximum 

(476.75) number of grains cob
-1

 when compared 

with other interactions. Though the effect of 

nitrogen levels was non significant, however, 

maximum (419.75) number of grains cob
-1

 was 

recorded in plots receiving 120 Kg N ha
-1

. These 

results are in conformity with those reported by 

Mahmood et al. (2001).  

 

Thousand Grains Weight 

Data regarding thousand grains weight is shown in 

Table V. Analysis of the data revealed that 

nitrogen levels, sowing methods and their 

interactions had a significant (p < 0.05) effect on 

thousand grains weight. Mean values of the data 

indicated that maximum (289.66 g) thousand 

grains was recorded by those plots which were 

treated with 200 Kg N ha
-1

 followed by plots 

receiving 160 Kg N ha
-1

. Similarly, minimum 

(247.16 g) thousand grains weight
 
was noted in 

control plots. The data also indicated that ridge 

sowing gave maximum (279.5 g) thousand grains 

weight when compared with other sowing 

methods. Similarly, maximum (310.25 g) thousand 

grains weight was produced by plots of ridge 

planting method receiving 200 Kg N ha
-1

.  Nunes 

et al. (1996) reported that grain yield and all 

component of the plant increased by increasing 

levels of nitrogen fertilizer. 

 

Grain Yield  

Analysis of the data revealed that nitrogen levels 

and planting methods had a significant (p < 0.05) 

effect on grain yield. While interaction of nitrogen 

levels with planting methods was non-significant 

(Table VI). Maximum grain yield (3934.8 kg ha
-1

) 

was produced by those plots which received 200 

Kg N ha
-1

 followed by plots treated with 160 Kg N 

ha
-1

. Similarly, minimum (2305.0 kg ha
-1

) grain 

yield was observed in control plots. Nitrogen 

fertilizer had contributed to the high grain yield of 

maize crop. Similar results were also concluded by 

Fedotkin and Kravtsov (2001) who investigated 

that highest grain yield was obtained by the 

application of N at the rate of 240 kg ha
-1

. It is also 

clear from the data that ridge sown plots gave 

maximum (3494.0 kg ha
-1

) grain yield when 

compared with other sowing methods. This might 

be due to the fact that ridge planting provided 

good soil condition for root development reducing 
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lodging and ensured efficient use of irrigation 

water. This fact was also supported by Sandhu and 

Hundal, (1991) who reported that grain yield was 

significantly affected by different planting 

methods. When the effect of planting method with 

nitrogen levels interaction was taken into an 

account, the data recorded that maximum (4222.0 

kg ha
-1

) grain yield was produced by ridge sowing 

treated with 200 Kg N ha
-1

. 

 

Stalk Yield  

Data concerning stalk yield is shown in Table VII. 

Statistical analysis of the data revealed that 

nitrogen levels and planting methods had a 

significant (p < 0.05) effect on stalk yield. Where 

as, the effect of their interactions were non-

significant. Maximum stalk yield (8854.16 kg ha
-1

) 

was recorded in plots to which nitrogen was 

applied at the rate of 200 Kg N ha
-1

. Similarly, 

minimum (5260.41 kg ha
-1

) stalk yield was 

recorded in control plots. This fact was also 

supported by Sanjeev et al. (1997) who reported 

that grain and stalk yield increased significantly 

with increase in nitrogen application. It is also 

inferred from the data that ridge sowing gave 

maximum (7093.75 kg ha
-1

) stalk yield when 

compared with other sowing methods. This might 

be due to the fact that ridge planting method 

provided better root growth environment, reduce 

lodging and enhanced nutrient absorption capacity. 

Similar results were also reported by Gupta et al. 

(1979) who investigated that maize grown on 

ridges yielded more than flat beds Though the 

effect of planting method with nitrogen levels was 

non significant, however, maximum (9312.5 kg ha
-

1
) stalk yield was produced by ridge sowing treated 

with 200 Kg ha
-1

.   

 

Harvest Index  

Statistical analysis of the data indicated that the 

effect of nitrogen levels, methods and their 

interaction was non-significant (Table VIII). 

However, maximum harvest index (27.79 %) was 

recorded in plots which received 160 Kg N ha
-1. 

Minimum harvest index was observed in control 

plots. Ali et al. (2002) reported that harvest index 

was affected non-significantly due to nitrogen and 

phosphorous levels. It is also clear from Table VIII 

that flat sowing with 200 Kg N ha
-1

 recorded 

maximum (28.6 %) harvest index when compared 

with other interactions. Similarly, maximum 

(27.48 %) harvest index was recorded by flat 

sowing while minimum (26.36) harvest index was 

noted for broadcast.  

 

CONCLUSION 

Results presented in this study indicated that 

increasing levels of N application and ridge 

sowing had a significant effect on all the 

parameters investigated. Application of N at the 

rate of 200 Kg ha
-1

 and ridge sowing performed 

better than other treatments. 

 

Table I Barrenness percentage of maize as affected by different planting methods and nitrogen 

levels. 

Planting methods N level 

(kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 15.25 15.25 13.50 14.66a 

80 14.50 14.50 14.25 14.41ab 

120 13.25 12.25 13.75 13.08bc 

160 13.00 12.50 12.75 12.75c 

200 11.00 12.00 15.00 12.66c 

Mean 13.40 13.30 13.85  

LSD value at p < 0.05 for nitrogen levels = 1.555 

 

Table II Cob Length (cm) of maize as affected by different planting methods and nitrogen levels. 

Planting methods N level 

(kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 11.25 12.50 11.50 11.75d 

80 13.50 13.75 12.50 13.25c 

120 15.00 15.00 13.75 14.58b 

160 15.25 14.50 14.00 14.58b 

200 16.25 15.00 15.75 15.66a 

Mean 14.25 14.15 13.50  

LSD value at P < 0.05 for nitrogen levels = 0.9134 
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Means followed by different letters are significantly different at 5% level of probability. 

 

Table III Number of cobs plant
-1

 of maize as affected by different planting methods and nitrogen 

levels. 

Planting methods N level 

(kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 0.85 0.85 0.86 0.85 

80 0.86 0.86 0.85 0.85 

120 0.88 0.88 0.86 0.87 

160 0.87 0.87 0.87 0.88 

200 0.89 0.88 0.85 0.87 

Mean 0.869 0.868 0.858  

 

Table IV Number of grains cob
-1

 of maize as affected by different planting methods and nitrogen 

levels. 

Planting methods N level 

(kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 407.50cde 380.25ef 404.00cde 397.25 

80 428.00bc 396.25de 405.00cde 409.75 

120 441.25b 401.25cde 416.75bcd 419.75 

160 445.50b 379.75ef 417.25bcd 414.16 

200 476.75a 355.00f 421.00bcd 417.58 

Mean 439.80a 382.50c 412.80b  

 

LSD value at p < 0.05 for planting methods = 19.02 

LSD value at p < 0.05 for planting methods x nitrogen levels = 30.59 

Means followed by different letters are significantly different at 5% level of probability. 

 

Table V  Thousand grain weight of maize as affected by different planting methods and nitrogen 

levels. 

Planting methods N level 

(kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 252.00fg 245.00g 244.50g 247.16e 

80 268.00cd 252.50fg 256.50ef 259.00d 

120 276.75c 256.25ef 269.00cd 267.33c 

160 290.50b 261.25def 278.00c 276.58b 

200 310.25a 265.00de 293.75b 289.66a 

Mean 279.50a 256.00c 268.35b  

 

LSD value at p < 0.05 for planting methods = 10.73 

LSD value at p < 0.05 for nitrogen levels = 6.078 

LSD value at p < 0.05 for planting methods x nitrogen levels = 10.53 

 

Table VI Grain yield (kg ha
-1

) of maize as affected by different planting methods and nitrogen 

levels. 

Planting methods N level 

(kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 2416.00 2194.00 2305.00 2305.00d 

80 3277.50 2555.00 2721.50 2851.33c 

120 3582.75 3166.50 3333.00 3360.75b 

160 3971.75 3583.00 3610.75 3721.83a 

200 4222.00 3638.50 3944.00 3934.83a 

Mean 3494.00a 3027.40b 3182.85b  

LSD value at p < 0.05 for planting methods = 209.4 

LSD value at p < 0.05 for nitrogen levels = 286.1 
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Means followed by different letters are significantly different at 5% level of probability. 

 

 

Table VII Stalk yield (kg ha
-1

) of maize as affected by different planting methods and nitrogen levels. 

Planting methods N level 

(Kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 5437.50 5125.00 5218.75 5260.41d 

80 6312.50 5781.25 5937.50 6010.41c 

120 6593.75 6125.00 6312.50 6343.75c 

160 7812.50 6750.00 6937.50 7166.66b 

200 9312.50 8562.50 8687.50 8854.16a 

Mean 7093.75a 6468.75b 6618.75b  

 

LSD value at p < 0.05 for planting methods = 217.7 

LSD value at p < 0.05 for nitrogen levels = 553.8 

Means followed by different letters are significantly different at 5% level of 

 

Table VIII Harvest index (%) of maize as affected by different planting methods and nitrogen levels. 

Planting methods N level 

(kg ha
-1

) Ridge  Broadcast  Flat  

Mean 

 

0 25.75 25.87 26.87 26.16 

80 27.45 25.97 27.32 26.91 

120 26.15 25.90 27.12 26.39 

160 28.37 27.45 27.55 27.79 

200 27.92 26.60 28.55 27.69 

Mean 27.13 26.36 27.48  
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