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INTRODUCTION 

 

Maize (Zea mays L.) is world’s third most important cereal crop after wheat and rice both in area and production. It has the highest production potential 

among cereal crops [1]. Maize has a high soil fertility requirement to achieve high yields and thus large quantities of nitrogen are required [2]. Organic sources of 
nitrogen are known to supply micro and macro nutrients for crop use. They contribute directly to the building of soil organic matter, which perform significant role 

in improving soil chemical, physical and biological properties [3]. Studies have shown the superior effect of integrated nitrogen management over sole use of 

inorganic or organic source in terms of improved soil fertility, balanced nutrient supply, and crop yield [4]. Several researchers [4,5] reported that the integrated 
use of mineral and organic N sources play key role in getting sustainability in agriculture. They reported that integrated nitrogen management play vital role for 

improving maize biological yield and grain yield. It can result in positive economic returns and at the same time limiting negative environmental impacts of crop 

production [6]. This shows that neither alone organic nor inorganic source is panacea for soil fertility management. 
The fertilizer use efficiency is mostly affect by timing of fertilizers application. To synchronize the nutrients supply with plant, demand the nutrients leaching 

is reduce [7]. Split-application of fertilizer is an essential approach to increase the nitrogen use efficiency in maize [1]. It improves nitrogen use by the crop while 

reducing the nutrient loss through leaching and volatilization [8]. [9] reported greater uptake of nitrogen, grain yield, heavier grains and it also promoted the crop 
growth than full application.  [10] found that split applications increased the grain yield from 2.7 to 4.5 t ha–1. The research work was carried out to find the 

response of response of maize to integrated nitrogen management and its application time. 

 

MATERIALS AND METHODS 

 

Experiment was conducted at Agronomy Research Farm at The University of Agriculture, Peshawar during summer 2014. The experiment was laid out in 
Randomized Complete Block design with four replications. Maize variety Azam was sown on 18th June 2014. Each plot of size 3 m x 3.5 m had five rows with R-

R 75 cm.  

 

Experimental Site: 

The experimental site is located in Peshawar at 34° N, 71.3° E and an altitude of 450 meters above sea level. The soil of the experimental site is silty clay 

loam, low in organic matter (0.7-0.9%) low in nitrogen (0.03-0.04%) and alkaline in reaction (pH 8.0-8.2) [11]. 

 

 

 

 

Table 1: Factors and their levels 

Factors Levels 

Residues Cereal 

 Legume 

Residues application time 0 Days before sowing 

Abstract 
 
Integrated nitrogen management and its application at suitable time is critical for increased soil productivity and crop 
sustainability. The objective of the current study was to evaluate the effect of crop residues, its application time and suitable 
application stage for nitrogen fertilization on yield of maize (Zea may L.) The experiment was conducted during summer 
2014and experimental design was randomized complete block (RCB) design having four replications. Cereal and legume 
residues at the rate of 5 t ha-1 each were applied at three different stages, i.e. 15 days before sowing, 7 days before sowing and 
at sowing while fertilizer nitrogen was applied at the rate of 100 kg ha-1in full and split doses at various growth stages 
(sowing and V6 stages). The results showed that legume residues resulted in higher grains ear-1 (298), 1000 grains weight 
(204 g) and grain yield (2290 kg ha-1). Among nitrogen application stages, split application resulted in maximum ears plant-1 
(0.87), grains ear-1 1000 GW (208 g), stover yield (8269 kg ha-1) and grain yield (2414 kg ha-1). Results presented that cereal 
residues and full dose of nitrogen at any stage performed poorly and resulted in least values of these parameters. It is 
concluded that legume residues at the rate of 5 t ha-1 along with the split application of nitrogen at the rate of 120 kg ha-1 
maximized the productivity of maize. 
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 7 Days before sowing 

 15 Days before sowing 

Nitrogen application stage S1 (full at sowing) 

 S2 (full at V6 stage) 

  Half at S1 + half at S2 

 

Statistical analysis: 

 The data were statistically analyzed using analysis of variance technique appropriate for randomized complete block design. Means were compared using 

Least Significant Difference (LSD) test at 0.05 level of probability, when the F-values were significant [12]. 

 

RESULTS AND DISCUSSION 

 

The results obtained on the effect of integrated use of urea and compost on yield and N uptake of maize are presented and discussed below: 

 

Grains ears-1: 

The results showed that crop residues and nitrogen application stages significantly (P<0.05) affected the grains ears-1 of maize. The maximum grains ears-

1(298) was obtained from legume treated plots as compared to minimum grains ears-1(270) obtained in treatments receiving cereal residues. Among nitrogen 
application stages, nitrogen applied in two splits i.e. half at sowing and half at V6 stage produced higher grains ears-1(307) while plots treated with nitrogen applied 

as full dose at V6 stage produced lower grains ears-1(264). Residue application time, control vs rest and all interactive responses were found non-significant. Our 

results aresupported by the findings of [13] and [14] who reported that combined use of urea and organic manure significantly increased grains ear-1 of maize.  

 

Ears plant-1: 

Analysis of data showed that crop residues and nitrogen application stages significantly influenced tears plant-1 of maize. Maximum ears plant-1 of 0.86 were 
obtained in treatment receiving cereal residues as compares to minimum ears plant-1 of 0.80 obtained in treatments receiving legume residues. Among nitrogen 

application stages, nitrogen applied in two splits i.e. half at sowing and half at V6 stage produced higher ears plant-1 (0.87) while plots treated with nitrogen 

applied as full dose at V6 stage resulted in lower ears plant-1of 0.80. Our results are in similarity with [13] who reported higher number of ears plant-1 when 
nitrogen was applied in organic and inorganic combination. However, our results are in contrast with the findings of [14] who reported that combined use of urea 

and organic manure had no significant effect on ears plants-1. 

 

Table 2: Yield and yield components of maize as affected by integrated nitrogen management and application. 

Factors Ears 

plant-1 

Grains 

ear-1 

1000 grains 

Weight (g) 

Plants at harvest Stover yield 

(kg/ha) 

Grain yield 

(kg/ha) 

Residues       

Cereal 0.86 a 270 b 187 b 51543 7903 2011 b 

Legume 0.80 b 298 a 204 a 52654 7363 2290 a 

LSD 0.05 24.6 14.61 ns Ns 262.66 

Residues application time       

0 Days before sowing 0.81 285 191 49907 7597 2027 

7 Days before sowing 0.83 285 193 53426 7881 2241 

15 Days before sowing 0.84 282 202 52963 7421 2183 

LSD Ns Ns Ns ns Ns Ns 

Nitrogen application stage       

S1 (full at sowing) 0.81 b 281 ab 193 bc 53796 7315 b 2065 b 

S2 (full at V6 stage) 0.80 bc 264 b 185 b 53888 7315 b 1972 bc 

Half at S1 + half at S2 0.87 a 307 a 208 a 49907 8269 a 2414 a 

LSD Ns 30.12 17.89 Ns 817.61 321.69 

Control 0.76b 266.75b 164 b 64444 b 6136 b 1648b 

Rest 0.83a 284.14a 195 a 52099 a 7633 a 2150a 

Mean values followed by different letters in each category are significantly different at 5% level of probability using LSD test.    

ns = Non-significant 

 

1000 grains weight: 

The results showed that crop residues and nitrogen application stages significantly affected the 1000 grains weight of maize. Higher 1000 grains weight (204 
gm) was obtained in treatment receiving legume residues as compares to minimum 1000 grains weight (187 gm) obtained in treatments having cereal residues. 

Split application of nitrogen resulted in higher 1000 grains weight (208 gm) while plots treated with nitrogen applied as full dose at V6 stage produced lower 1000 

grains weight (185 gm). Similar results were found by [13] who reported that higher thousand grains weight of maize was obtained when nitrogen from inorganic 
fertilizer and organic fertilizer each were applied in combination. Our results are also in line with the finding of [15] who concluded that 1000 grain weight was 

significantly affected by the application time of fertilizer at different growth stages of maize crop. Similar results were also found by [13] who reported that higher 

thousand grains weight of maize was obtained when nitrogen from inorganic fertilizer and organic fertilizer each were applied in combination.  

 

Plants at harvest: 
Analysis of the data proved that control vs rest significantly influenced the plants at harvest of maize. Higher plants at harvest (64444) were recorded in the 

rest plots compared to lower plants at harvest (52099) recorded in control plots. Crop residues, nitrogen application stages and residue application time and all 

interactive responses were found non-significant. 

 

Stover yield: 

The results showed that nitrogen application stages significantly affected the stover yield of maize. Nitrogen applied in two splits i.e. half at sowing and half 
at V6 stage produced higher stover yield (8269 kg ha-1) while plots treated with nitrogen applied as full dose at sowing and V6 stage produced lower stover yield 

of 7315 kg ha-1. Control vs rest also showed significant results. Maximum 1000 stover yield (7633 kg ha-1) was recorded in the rest plots compared to lower stover 

yield (6136 kg ha-1) recorded in control plots. Crop residues, residue application time and all interactive responses were found non-significant. These results are in 
line with the findings of [11] who reported highest biomass yield of maize with split application of nitrogen.  

 

Grain yield: 
The results showed that crop residues and nitrogen application stages significantly (P<0.05) affected the grain yield of maize. The maximum grain yield of 

2290 kg ha-1` was obtained in treatment receiving legume residues as compares to grain yield weight of 2011 kg ha-1 obtained in treatments receiving cereal 

residues. Among nitrogen application stages, nitrogen applied in two splits i.e. half at sowing and half at V6 stage produced higher grain yield (2414 kg ha-1) while 
plots treated with nitrogen applied as full dose at V6 stage produced lower grain yield of 1972 kg ha-1. Residue application time and all interactive responses 
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except residue x NAS were found non-significant. Similar results were found by [16] who suggested that grain yield of maize can be multiplied by applying 

organic manure in combination with urea.  

 
Conclusion and Recommendation: 

Legume residues and application of nitrogen fertilizer in two splits i.e. half at sowing and half at V6 stage performed better in terms of maize productivity. 

Thus application of legume residues with 120 kg N ha-1 in two splits i.e. half at sowing and half at V6 stage is recommended for higher maize productivity. 
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