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Abstract 

An experiment was conducted at the students’ Demonstration Farm of the 

Federal Polytechnic, Mubi during the 2021 cropping season to investigate the 

effect of different Nitrogen Fertilizer levels on the Performance of extra-early 

maize (Zea-mays L.). The experiment was laid out in a Randomize Complete 

Block Design (RCBD) and replicated three times, where 0,100,200 and 300 kg 

N/ha were used as the treatments. The source of Nitrogen fertilizer was Urea 

(46% N). The parameters observed during the plant growth and at harvest 

were; plant height, number of leaves, cob diameter, shoot dry matter, kernel 

depth and yield per plant. All the data collected were subjected to analysis of 

variance using SAS soft ware and means were separated using the least 

significant difference (LSD). The result showed that as the nitrogen fertilizer 

levels increases, the growth and yield parameters also increased. Application 

of 300 kg N/ha produced taller plants (118.912cm), highest number of leaves 

(11.372), larger cobs (4.951cm2) highest shoot dry matter (168.71g), larger 

seeds (0.701cm) and highest yield per plant (53.010g). Therefore, the research 

suggested for the use of 300 kg N/ha for production of high yield of extra-early 

maize in Mubi and its environs to the farmers and recommended for further 

research. 
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Introduction 

Maize (Zea mays L.) is one of the most important cereal crops in the world, 

(FAO 2012). Adopted to wide variety of climate and soil condition is due to the 

physiology (Janice et. al., 2010). Maize can be grown in both tropical and 

temperate environment under irrigation and rain fed which is common in sub-

Sahara Africa. Maize is commonly grown under rain fed condition in most parts 

of Nigeria with very small amount produced under irrigation, FAO (2012). 

Maize popularity is due to its remarkable diversity of vegetative types which 

makes is staple food in Nigeria and livestock feed in USA. Leslie (1979) viewed 

that maize is grown from latitude 58’N and 40’s and at altitude that ranges from 

sea level to 3300m above sea level. Among staple foods of Northern Nigeria, 

especially Mubi, Maize is the most important commonly accepted crop (Brown 

and David, 2009).Martin et al,, (1976) reported that maize seed contain 72.1% 

carbohydrate, 13.5% water, 10% protein, 4% oil, 0.43% phosphorus, 0.16% 

magnesium and 0.27% sulphur. Barden et al. (1987) reported that maize can be 

used as food such as breakfast cereals, alcohol and spirit, corn syrup and sugar, 

corn meal and flour. The cultivation of maize has increased over the years at 

expense of sorghum and millet in more favourable rainfall area of its preference 

as food crops in these areas (Rawland, 1993). Maize grows best on rich well 

drain neutral or alkaline soil because it is a heavy feeder (Martin et al. (1976). 

In Northern Guinea Savannah Zone (110-90N) the mean annual rainfall 

(750mm-1000mm) having duration of (120-140days) are not only adequate for 

growth but allows more reliable conditions for production (Rowland, 1993), 

Sangoi (2001) observed that, maize is generally cold intolerant and is more 

sensitive to drought at sillking stage, especially when they emerge when the 

flowers are ready for pollination. The response of maize plant to application of  

nitrogen varies from variety to variety, location to location and also depend on 

the availability of nutrients (Oikah et al., 1997). Research result have shown 

that various maize cultivars differ markedly in grains yield response to nitrogen 

fertilization (Bundy and Carter, 1988). Previous findings indicated that the 

increase in maize grain yield after nitrogen fertilization is largely due to an 

increase in the number of ears per plant, increase in total dry matter, distributed 

to the grain and increase in average ear weight (Beauchamp et al., 1976, 

Nxumola et al., 1993). Other studies indicated that maize cultivars differ in 

grain yield response to nitrogen application (Kamprath et al., 1982; Oikeh et 
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al., 1997). The results of various fertilizer experiment carried out in Nigeria 

showed that, hybrid maize cultivars were found to require high fertilizer rate for 

optimum yield and also indicated that maize responded to nitrogen better in 

Savanna than in the forest ecology (Sobulo, 1980). It was further suggested that 

60-70kg N/ha served as economic rate for maize in the rain forest and over 

100kg N/ha in the Savanna. The differences between the two zones was 

however, attributed to the presence of higher insulation in the savanna (Sobulo, 

1980). The yield of maize in farmers’ fields is too low comparatively in this 

region compared to that obtained in other countries and in research stations for 

food, animal feed, industrial use and export. However, appropriate dose of 

nitrogen fertilizer can increase yield. This research therefore, was aimed at 

revalidating and improving on the various findings to determine the appropriate 

dose of nitrogen fertilizer and recommend it to improve maize production and 

the yield in Mubi and its environs. The objective of the research was to evaluate 

the effect of different rases of nitrogen fertilizer on the growth, and yield of 

extra-early maize. 

 

MATERIALS AND METHODS 

Description of experimental site 

The experiment was conducted under rain fed condition at the students 

demonstration farm of the Federal Polytechnic, Mubi during 2021 cropping 

season. Mubi lies within latitude 1008’N and 10030’N and longitude 13010’E 

and 13025’E at 696m above sea level is located in the Northern Guinea Savanna 

Zone of Nigeria with annual rainfall ranges from 700-1000mm with peaks in 

July to September (Whiteman 1981). 

 

Experimental Design 

The experiment was laid out in a Randomize Complete Block Design (RCBD). 

There were Four treatments replicated three times. Nitrogen source for the 

experiment was Urea (46% Nitrogen). The experimental plot measured (6m2) 

with 0.5m between plots and 1m between replications. 

 

Data Collection 

Data collection started at 3 WAS. Growth and yield parameters recorded at 

different stages of crop growth and development were:- plants height, this was 
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taken from a sample of six randomly selected maize plants within the net plot 

of each plot. A meter rule was used in measuring the plant height (cm) from the 

grown level to the topmost growing leaf at 3, 5 and 7 WAS and mean calculated. 

Number of leaves, visual counting of leaves on six randomly selected plants 

from the net-plot was made at 3,5, and 7 WAS respectively and the number was 

recorded for each plot, then the mean value was calculated for each plot. Cob 

diameter, this was taken from a sample of fix cobs per plot randomly selected 

from the net plot and measured with a digital venier caliper and the values were 

recorded. Shoot dry matter, six randomly selected plants from the net plots were 

cut from the base using a sharp knife at harvest and weighed using a spring 

balance to determined the shoot dry matter (g) when the plants were already 

dry.Yield per plant, the grains of six randomly selected plants cobs from each 

sub plot were weighed (g) separately after drying and shelling, then the average 

yield was calculated. 

 

Statistical analysis of the Data 

All the data collected were analyzed using SAS software 1990. The data were 

statistically analyzed using the analysis of variance (ANOVA) procedure. The 

treatment means were separated using the least significant difference (LSD) AT 

5% level of probability.  

 

RESULTS AND DISCUSSION 

Crop characteristics and yield attributes  

The plant height at 3, 5 and 7 WAS is presented in Table 1. Response of plant 

height to N-fertilizer showed significant difference among the treatment at all 

the growth  stages except at 3WAS. Application of 300 kg N/ha gave 

significantly taller plants in all the growth stages except at 7WAS where 100Kg 

N/ha produced the tallest (120.82cm). This is in line with the work of (Oikeh et 

al., 1997) who revealed that application of low level of Nitrogen produce plants 

with low growth rate. In this research application of 0 kg N/ha produce plants 

with low growth rate. Similarly Uwah et al, (2009) supported this finding, that 

application of N-fertilizer at highest rate significantly increases plant height. 

The number of leaves at 3, 5 and 7 WAS is presented in Table 1. Result showed 

significant differences among the treatments at all growth stages except at 

3WAS. Application of 300 kg N/ha produce the highest number of 5 and 7 WAS 
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(11.801 and 11.372), while application of 0 kg N/ha produced the least.This is 

supported by the work of (Uwah et al., 2009), who reported on the effect of  

mineral fertilizer on the performance of sweet maize in Southern rain forest of  

Nigeria that application of Nitrogen fertilizer at highest rate significantly 

increased number of leaves per plant. 

 

Table 1. Effect of Nitrogen fertilizer on plant height and number of leaves. 

Treatment     plant height    Number of Leaves 

N(Kg/ha) 3  5  7  3  5  7

   

0  21.101 58.121b 114.211b 8.098  8.190c  10.260c 

100  21.102 62.910a 120.820a 8.180  10.132b 10.971 

200  20.920 64.761a 118.110a 6.987  11.801a 11.372a 

300  20.919 66.260a 116.912a 6.850  10.526ab 11.021ab 

SE+ 0.118  0.299  0.585  0.021  0.027 

 0.024 

level of sig. NS  *  *  NS  **  ** 

Means with the same letter(s) in each treatment group are not significantly 

different at P≤ 0.05 (LSD). 

WAS = Weeks after sowing  

*     =  Significant 

*     =  Highly significant 

NS  =  Not significant 

 

The effect of Nitrogen fertilizer on cob diameter is presented in Table II. The 

result showed significant differences existed among the treatments and 

application of 300kg N/ha produced significantly larger cobs (4.951cm2) which 

is statistically at par with the application of 200 kg N/ha. Treatment O kg N/ha 

gave the least cob diameter. This is in line with the work of (Reza, 2009), on 

the response of maize cultivars to different levels of Nitrogen fertilizer that 

highest cobs diameter was recorded with highest levels of nitrogen fertilizer. 

Shanifai et al., (2012), further supported on this findings on yield and yield 

components of extra-early maize as influenced by nitrogen fertilizer in Zaria, 

that the effect of nitrogen on such yield components as cob diameter was 

significant as the level is high. The response of nitrogen on shoot dry matter 

(Table II) showed that, there was highly significance difference among the 

treatments. Application of 300kg N/ha produced plants with high shoot dry 
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matter (168.71g) while 0 kg N/ha produced the least. This agrees with the work 

of (Kausar et, al,.)in which the application of  high rate of nitrogen fertilizer 

produced the highest biological yield but is contrary to the work of (Amos, 

2009), who viewed that soil water and Nitrogen interactive effect on maize 

grown on vertisol in Ghana that 80kg N/ha significantly increase biomass yield 

and nitrogen uptake. 

 

Table II. Effect of Nitrogen fertilizer on cob diameter, shoot dry matter, Kernel 

dept and yield per plant.  

Treatments 

N (Kg/ha     Cob diameter        Shoot dry matter Kernel dept    Yield/plant   

0  4.334b                  96.54c           0.617c            41.011b 

100  4.721a          131.020b 0.662ab 48.556a 

200  4.911a          168.71a  0.701a  51.367a 

300  4.951a          154.95ab  0.652b       53.010 

SE+  0.009   2.201  0.003  0.414 

Level of Sig **   **  **  ** 

 

Mean value with the same letter(s) in each treatment group are not significantly 

different at p≤ 0.05 (LSD) 

**  = Highly Significant  

NS = Not Significant 

 

The result of the effect of nitrogen fertilizer is presented in Table II and the 

result showed significant difference among the treatments. Application of 300 

kg N/ha produced larger seeds (4.931cm), while 0kg N/ha produced the least. 

This agrees with the report by (Singh and Dukey, 1991) that maize crop 

responds very well to variable rate of nitrogen and thus, increases kernel depth. 

This also agrees with the Work of (Kawsar et al., 2011) in which the high rate 

of nitrogen application produced larger grains and high yield. The result of the 

effect on N-fertilizer on yield per plant is presented in Table II. On the response 

of yield per plant to nitrogen fertilizer, application of 300 kg N/ha produced 

significantly higher yield (53.010g) while 0 kg N/ha produced the least 

(41.011g). Reza (2009) supported this finding on the response of maize cultivars 

to different levels of nitrogen fertilizer at the research farm of Islamic Azad 
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University, Iran, grains per plant and number of grains per ear were recorded at 

the highest levels of nitrogen fertilizer. Similarly, (Dukey, 1991) reported that 

maize crop respond very well to variable rates of nitrogen and thus, increase 

grain yield. 

 

Conclusion 

The result of this investigation concluded that plant height responded to 

application of high rate of nitrogen fertilizer. Application of 300kg N/ha  

produce the tallest plants (118.912cm) also application of 300 kg N/ha produced 

the highest number of leaves which is statistically at par with application of 

200kg N/ha. The research also revealed that, application of 300kg N/ha 

produced plants with larger cob (4.951cm2), shoot dry matter (168.71g), Kernel 

depth (0.701cm) and yield per plant (53.010g). Therefore, the research 

suggested the use of 300 kg N/ha for production of higher yield of extra-early 

maize in Mubi and its environs and recommended for further research.   
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