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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 evaluate 

the performance of extra-early maize (Zea mays L.) as influenced by 

different nitrogen fertilizer levels. The experiment was laid out in a 

Randomized Complete Block Design (RCBD) where 0, 100,200 and 300 

kg N/ha was used as the treatments. The source of nitrogen fertilizer was 

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

harvest were stem girth, and leaf area at 3, 5 and 7 WAS, cob length, 1000 

seed weight and yield per hectare. All the data collected were subjected 

to analysis of variance (ANOVA) using SAS soft ware and the means were 

separated using the least significant difference (LSD). The result showed 

that as the nitrogen fertilizer increases, the growth and yield parameters 

also increase. Application of 300kg N/ha produced larger leaves 

(388.27cm2), bigger stems (2.082cm2) longer cobs (12.638cm), heavier 

1000 seed and higher yield (8.570 t/ha), therefore, the research suggested 

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

Mubi and its environs to the farmers and recommended for further 

research to ascertain the recommended rate to the farmers. 
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Introduction 

Maize (zeay-mays L.) is one of the most important cereal crops of the 

world following wheat and rice and hence it may be acceptable as third 

cereal crop for its higher productivity (FAO,2012). According to FAO 

data (FAO, 2006), the area planted of maize in west and central Africa 

increased from 3.2 million in 1991 to 8.9 million in 2001. This 

phenomenal expansion of the land area devoted to maize resulted in 

increased production from 2.4 million metric tones in 1961 to 10.6 million 

metric tones in 2001  (FAO, 2006). Its demand is increasing day by day 

as various food items, fodder for livestock, and feed for poultry, fuel and 

raw materials for industry (Tajul et al., 2013) maize can be consumed 

directly as green cob, roasted cob, or pooped grain, its grain can be used 

for human consumption in various ways, such as corn meal, fried grain 

and flour. Its grain has high nutritive value containing 66.2% starch, 

11,1% protein, 7.12% oil and 1.5% minerals. Moreover, it contains 90mg 

carotene, 1.8 mg niacin, 0.8mg thiamin and 0.1mg riboflavin per 100g 

grain (Chowdury and Islam, 1999). Maize oil is used as the best qualify 

edible oil. Green  parts of the plant and grain are used as livestock and 

poultry feed respectively. Stover and dry leaves are used as good fuel 

(Ahmed), 1994). Maize has a great utility in agro-industry for the 

production of corn syrup, soft drink, juice, bear, chewing gum, candy, 

chips corn flakes and starch. So maize can contribute in food and 

nutritional security program in Nigeria because of its higher productivity 

and nutritional value. The average yield of maize in the country is not 

satisfactory. It is rather very low compare with leading maize growing 

countries of the world. Some of the major causes of low maize yield are 
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declining soil fertility and insufficient use of fertilizer resulting in severe 

nutrient depletion of soil and low rain fall. In view of the rapidly 

expanding population in Nigeria and the general acceptability of corn as 

a popular staple food among small scale farmers and the desert 

encroachment in the North, there is the need to increase production 

through the supply of required adequate nutrients particularly nitrogen 

fertilizer to ensure optimal production. However, appropriate doze of 

nitrogen fertilizer can increase yield. It has been reported that maize crop 

responds very well to variable rates of nitrogen and this increases grain 

yield and protein contents (Singh and Dukey, 1991), in an experiment 

carried out in southern highland, it was estimated that a crop that produces 

5-6  t/ha will remove 100-150kg of nitrogen from the soil by harvest 

(Prihar, 1981). Study has showed increase in plant height and number of 

grain per ear with increasing nitrogen level when 50, 100 and 150kg N/ha 

were applied to three maize cultivars (Arain et al., 1989). It has been 

reported by Onasanya et al., (2009) in the study of growth and yield 

response of maize to different rate of nitrogen and phosphorus fertilizer in 

southern Nigeria that, application of 60kg N/ha + 40kg P/ha can bring 

about increase in yield. This study further confirms the role of nitrogen 

and phosphorus fertilizer in increasing growth and grain yield in maize 

production. Further study showed in response of maize cultivars to 

different levels of nitrogen fertilizer that maximum yield of grain (7.76 

t/ha) was obtained in the plots with 240kg N/ha and SC-404 cultivar. In 

an experiment conducted in savannas of West Africa, it was estimated that 

mean maize dry matter of all varieties increased linearly with increase in 

nitrogen rates. Average across varieties, grain yields of the early varieties 

was 144% higher at 120kg N/ha than without added nitrogen. Kogbe and 

Adediran (2003), showed that, the hybrid maize gave higher yields and 

used nitrogen and phosphorus more efficiently than the open pollinated at 

both trial locations. The yield of maize was higher in the Southern Guinea 

Savanna than in the derived Savanna in the study of the influence of 

nitrogen, phosphorus and potassium application on the yield of maize in 

the Savanna Zone of Nigeria. Kawsar et al., (2011) showed that 
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application of half mineral N and half PM produced the highest thousand 

grain weigh, grain yield and biological yield of maize. Akrain et. al., 

(2010) showed that the economical yield can be obtained by application 

of optimal level (225 kg/ha) of nitrogen in the performance of autum 

planted maize hybrids at various nitrogen levels under salt affected soils. 

Shafai et. al., (2012) showed that optimum yield (2.2 t/ha) was obtained 

by combination of 82 kg N/ha, 25cm intra row spacing and 1-9t  poultry 

manure /ha and should therefore, be adopted by extra early maize farmers 

in northern guinea savanna. This research therefore, is aimed at evaluating 

the performance of extra-early maize as influenced by different nitrogen 

fertilizer levels in Mubi, Northern guinea savanna. 

 

MATERIALS AND METHODS 

Description of experimental site 

The experiment was conducted at the students’ demonstration farm of the 

Federal Polytechnic, Mubi during the 2021 cropping season. Mub lies 

within latitude 1008N and 100 30’N and longitude 130 10’E and 130  25’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) and cultivar used was extra-early maize (95TZEE-W1). Nitrogen 

source for the experiment was Urea (46% Nitrogen). There were four 

treatments (0,100,200 and 300kg N/ha replicated three times. The 

experimental plot measured (6m2) with 0.5m between plots and 1m 

between replication. 

 

Data Collection 

Data collection started at 3 WAS. The growth and yield parameters 

recorded at different stages of crop growth and development were: stem 

girth, the stem girth of six randomly selected maize plants were measured 
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with a digital vanier caliper at 3,5and 6 WAS for each plot and the average 

values taken were recorded in cm2. Leaf area (cm), the leaf area was 

determined by the non-destructive length x width method (Sexana and 

Sigh, 1965) using the formula; leaf area = 0.75 (length x width), where 

0.75 is a constant. A leaf from the six randomly selected plants were 

measured from the net plot with a meter rule for each plot and the leaf area 

determine and the average taken at 3, 5 and 7 WAS. Cob length (cm), the 

length of six randomly dehusked maize cobs per plot were selected within 

the net plot were measured with a meter rule and the average value was 

recorded. 1000 – grains weight (g), one thousand grains were counted 

from each net plot and weighed. Shelling percentage, the shelling 

percentage of maize in each net plot was calculated as follows: 

Shelling % = weight of grain after threshing    x100% 

  Cob weight before threshing 

Yield per hectare (t/ha), the grain yield from net plot measured in grams 

then extrapolated to tones per hectare. 

 

Statistical analysis of data 

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

were statistically analyzed using the analysis of variance (ANOVA) 

procedure and the treatment means were separated using the least 

significant differences (LSD) at 5% level of probability. 

 

RESULTS AND DISCUSSION 

Crop characteristics and yield attributes. 

The response of leaf area to nitrogen fertilizer is presented in Table 1. The 

result showed significant difference among the treatments at all the growth 

stages except at 3WAS. Application of 300kg N/ha produced larger leaves 

at 5 and 7 WAS (245.61 and 388.2 7cm2) respectively, while 0kg N/ha 

produce smaller leaves. This is in line with the work of (Oikah  et al., 

1997) that application of low level of nitrogen exhibit plants with smaller 

leaves. Shaifai  et al., (2012), further supported this finding, that the effect 

of nitrogen on such yield components as leaf area was significant with 
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application of high rate of nitrogen. The response of stem girth to N-

fertilizer is presented in Table 1, and the result showed that, there was 

significant difference among all the treatments at all the growth stages 

except at 3 WAS. Application of 300 kg N/ha produced significantly 

thicker plant at 5 and 7 WAS (1.632 and 2.082 cm2) respectively. This is 

similar with the work of Kogbe and Adediran (2003) which stated that as 

nitrogen level increases, the yield components such as stem girth also 

increased. This is in line with the findings of Kamara and Sanginga (2009) 

who reported that application of high rate of nitrogen produced plants with 

larger stems, larger and larger cobs   

 

Table 1: Performance of extra-early in leaf area and stem girth as 

influenced by different nitrogen fertilizer levels. 

Treatments    Leaf area               Stem girth 

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

0  44.081 196.70b 311.18c 0.670  1.430b      1.715c 

100  46.016 224.71ab 355.80b 0.730  1.570a       1.814b 

250   95.199 230.54a 379.37ab 0.713  1.630a       2.051a  

300  45.044 295.61a 388.27a 0.731  1.632a       2.082a 

SE+  0.434 2.047 1.871 0.004  0.007    0.007 

Level of Sig.     N ** **  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 length is presented in Table II. The 

response of cob length to N – fertilizer indicated that, there was significant 

difference among the treatments. Application of 300 kg N/ha produced 

appreciable longer cobs (10.816cm). This is supported with the work of 

(Rauf and Reza, 2009) who revealed on the response of maize cultivars to 
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different levels of nitrogen fertilizer that the highest cob length was 

recorded  at the highest level of nitrogen fertilizer. This is similar to the 

work of Kogbe and Adediran (2003), as nitrogen level increases the cob 

length and diameter increased. The result of the response of nitrogen 

fertilizer on 1000 seed weight is presented in Table II. The result showed 

significant difference among the treatments. Application of 300kg N/ha 

produced heavier grains (231.17g) while application of 200kg N/ha 

produced the lowest 1000 grain weight (208.46g). Shainfai et. al., (2012) 

supported this findings on yield and yield components of extra-early 

maize that application of high rate of nitrogen fertilizer increased 100 

grain weight. 

 

Table II: Performance of extra-early maize as influenced by different 

nitrogen fertilizer levels on cob length, 1000 seed weight and yield per 

hectre. 

Treatments  Cob length  1000 Seed  Yield/hectare 

Kg N/ha     weight 

0   10.816b  209.63b  5.188c 

100   12.100a  223.48a  6.484b 

200   12.488a  219.51b  8.457a 

300   12.638a  231.26a  8.570a 

SE+   0.040   2.718   0.064 

Level of sig.    **     **     ** 

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 result of the effect of N-fertilizer on grain yield per hectare (t/ha) is 

presented in Table II. The response grain yield per hectare to N-fertilizer 
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showed that application of 300kg N/ha produced higher grain yield (8.570 

t/ha) while 0 kg N/ha produced the least. This is supported by Singh and 

Dukey (1991), that maize crop responded very well to variable rates of 

nitrogen fertilizer and thus, increases grain yield and protein content. 

Application of high rate of nitrogen fertilizer produced higher grain yield 

per hectre. Kwasar et al., (2011) supported this in which the application 

of high rate of nitrogen fertilizer produced the highest grain yield. Akran 

et. al. (2010) showed that economical yield can be obtained by application 

of optimal level of N-fertilizer which is contrary to this work. 

 

Conclusion. 

The results of this investigation concluded that yield and yield 

components of extra-early maize responded to different nitrogen fertilizer 

levels. As the nitrogen fertilizer levels increases so also they increased. 

Application of 300kg N/ha produced larger leaves (388.27 cm2) and 

thicker stems (2.082cm2), at all growth stages. It also produced longer 

cobs (12.638 cm), higher 1000 seed weight (231.26g) and highest grain 

yield per hectare (8.570 t/ha). Therefore, this finding suggested the use of 

300 kg N/ha for higher yield of extra-early maize in Mubi, Northern 

Guinea Savanna and recommended for further research.  
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