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Abstract 
This research work, ‘The Effect of Fertilizer on the Yield of Different 

Varieties of Maize sought to investigate the effect of inorganic fertilizer in 

different quantities/rates to different varieties of maize to produce the best 

yield. The data was collected from the written work from Bauchi State 

College of Agriculture (in conjunction with Bauchi State Agricultural 

Development Board) in coded form. The data cover the period of one rainy 

season. Factorial Analysis of Variance was employed and analysed the 

collected data and the Least Significant Difference. Result shows that both 

the varieties and fertilizer application differ in rates. There is an interaction 

between them of which the second variety and 90kg/ha produce the best 

yield. The study recommends that the use of factorial deign in testing the 

effect of different fertilizer rates on crop yield, especially when the 

experiment is large is highly recommended. 
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Introduction 
In Nigeria, intensive cropping is 

gradually replacing the traditional 

shifting cultivation that is associated 

with long period of fallow. The steady 

decline in food production, due to 

reduced length of fallow on land 

prompt farmers to amend the soil with 

different materials (fertilizer, in order 

to enhance plant growth and increase 

crop yield). Adepetu (1997), Sobulo 
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and Babalola (1992), have reported the use of several organic materials 

especially cow dung, poultry droppings, refuse compost and farmyard manure 

as soil amendments suitable for increasing crop production particularly among 

subsistence farmers in West Africa.   

Among the different sources, organic manure was found to be the most 

concentrated in terms of nutrient content Yayock and Awoniyin, (1994) in the 

farm. In Nigeria, Fabiyi and Ogunfowora, (1992) and Kotschi et al., (1989) 

noted the significant of poultry dropping in the southern part of Nigeria. 

Mokwunye (1980) and Kotschi et al., (1989) observed that manure application 

improved the availability of some minerals in the soil and especially the transfer 

of nutrients from rangeland to the crop plant. The positive effect of the 

application of inorganic fertilizer on crop yields and yield improvement had 

been reported Carsky and Iwuafor (1999). There are few reports available on 

the effects of some traits in the plant that influence yield. Follet (1982) reported 

that chlorophyll coloration is related to the amount of nutrients absorbed by the 

plant from the soil. Kaloyereas (1958) and Sivasurbramaniawn (1992) related 

the drought resistance of plants to the chlorophyll stability index that has been 

employed to determine the thermo stability of chlorophyll. Fertilizers applied 

to the soil supply plant nutrients for crop growth and affect the plants 

physiological processes, which serve as important instruments in yield 

development. 

Farm productivity growth is widely understood to be a precondition for broad 

based economic development in most of the developing world Johnston and 

Mellor, (1961); Tiffen, (2003). Achieving this productivity growth is likely to 

involve, among many other things, substantially increased use of inorganic 

fertilizer. Currently, fertilizer use in Sub-Saharan Africa averages 9 kilograms 

per hectare, the lowest of any developing region by far (FAO, 2004). While 

African policy makers and international donors recognize the urgency of raising 

fertilizer use by small farmers, for achieving both poverty alleviation and 

agricultural growth objectives, there is little consensus on the most appropriate 

policy and programmatic course of action. 

Maize is the staple food in Nigeria and most small-scale farming households 

are engaged in maize production. Fertilizer is used predominantly on maize and 

agricultural marketing is dominated by maize sales among smallholders 

Govereh et al. (2003). 

The objective of this paper is to estimate maize yield response to fertilizer under 

a range of small farm conditions, determine economic returns to fertilizer use 

for various soils, climates, management practices, and market conditions, and 
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identify the potential to increase fertilizer use and profitability through public 

policy tools in Nigeria. 

 

Statement of the Problem 

Fertilizer is a major ingredient in plant growth and yield. However, its study to 

improve crop yield have been on a continuous trend especially in the various 

field of Agriculture. A major problem is modelling fertilizer effect on crop yield 

where the design and experimentation is a necessary factor of consideration. 

Hence, this research work seeks to model fertilizer effect on maize yield using 

complete randomized block design model 

 

Research Hypotheses 

For the purpose of this study, three different hypotheses were formulated. These 

hypotheses and their test are present. 

A. H0: There is no significant difference among the four varieties of 

Maize. 

H1: At least one of the varieties is significantly different. 

B. H0: There is no significant difference among the three rates of NPK 

fertilizer. 

H1: At least one of the NPK fertilizers is significantly different. 

C. H0: There is no significant interaction between Maize varieties and 

fertilizer rates. 

H1: A significant interaction exists. 

 

Method of Data Collection 

The technique used for collecting data is documentary source (record). Data on 

event relating to the past are often obtained from either of the following source 

which includes historical documents, statistical reports and records from the 

Bauchi State Agricultural Development Board (BSADP). 

 

Methods of Data Analysis 

Analysis of Variance 

Analysis of variance (ANOVA) is a statistical analysis that separates the total 

variability found within a data set into two components: random and systematic 

factors. The reason for doing ANOVA is to test if there is significant difference 

between the mean groups on some variables. ANOVA allows you to break up 

the group according to the grade and see if the performance is difference across 

the grades.  
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Effects Estimation 

Main effect: The effect of a factor is defined change in response produced 

produce by change in the level of the factor. 

Interaction effect: It refers to the effect due to joint action of the factor involved 

in the experiment. 

The linear statistical model is    

   
( ) ....................(1)ijk i j ijkij

y     = + + + +
 

Where                i=1, 2…a        j=1, 2…b        k=1,2, … 

 And   µ is the overall mean effect 

 𝛼𝑖 is the effect of the 𝑖𝑡ℎ level of factor A 

 𝛽𝑗  is the effect of the 𝑗𝑡ℎ level of factor B 

(𝛼𝛽)𝑖𝑗 is the effect of interaction between factor A and B 

  𝐸𝑖𝑗𝑘  is a random error component having a normal distribution with zero Mean 

and constant variance 𝜎2.     

 

The hypothesis that we will test are as follows: 

The null hypotheses want to test are:  

𝑯𝑂: 𝛼𝑖=0   for i=1,2,… (no main effect for factor A) 

𝑯𝑂: 𝛽𝑗=0      for j=1,2,…,12 (no main effect for factor B) 

𝑯𝑂: (𝛼𝛽)𝑖𝑗=0     for i=1,2 and j=1,2,…,12 (no interaction) 

The alternative hypotheses are respectively: 

𝑯1: 𝛼𝑖≠0  for atleast one value of i 

𝑯1: 𝛽𝑗≠0  for atleast one value of j 

𝑯1: (𝛼𝛽)𝑖𝑗≠0   for atleast one value of i and j 

         Computing formulas for main effect 
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Computing formulas for sum of squares in a two factor analysis of variance: 

 

 Table1 Analysis of Variance Table for the Two-Factor Fixed Effect Model 
Source of variation Sum of squares Degree of freedom Mean Squares                 
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From the ANOVA we will be able to know if the effect of any factor and 

interaction is significant or not.  If any of the effects are significant, we precede 

using Duncan Multiple Range Test (DMRT) or Least Significant Difference 

(LSD). 

 

Data Presentation   

The experimental data have been collected from Bauchi State Agricultural 

Development Board (BSADP) and subjected to analysis; the data have been 

presented in appendix ‘A’. The data have been compiled by the written work of 

the statistical unit of the Bauchi State Agricultural Development Board 

(BSADP)  

 

Data Analysis 

Result from Appendix A 

The null hypothesis on the block was rejected since the P- value (0.00) is less 

than alpha (0.05) and concludes that there is significant difference between the 
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blocks. The varieties differ significantly as the P- value (0.00) is less than alpha 

(0.05), so also the fertilizer application differs in the quantity of output (yield) 

since the P- value (0.00) is less than the alpha (0.05). 

There is no significant interaction between block and fertilizer, and between 

block, varieties and fertilizer since the P- values are (0.298 and 0.798) 

respectively. This shows that blocks and varieties both responds to different 

quantities (rates) of fertilizer applied with no significant improvement in a 

particular block, particular variety or particular rate (of fertilizer). 

There is significant interaction between block and varieties, and between 

varieties and fertilizer since their P- values are (0.00 and 0.01) respectively. 

In average, block two (2) has the highest yield, i.e. it responds much more than 

the other blocks. Variety 2 responds significantly than the other two. The 

fertilizer rates (90kg/ha) produce the highest yield. 

 

Conclusion 

From the result obtained in evaluating three rates of NPK fertilizer on maize 

yield using factorial design, it can be concluded that the design as well as 

fertilizer rates is appropriate because the values from the outcome of the 

experiment, is an indication of a well conducted and managed experiment using 

a factorial design. Likewise, the analysis revealed that the three rates (30kg/ha, 

60kg/ha, and 90kg/ha) of the combined NPK fertilizer used in the experiment 

have a significant effect on maize yield. 

 

Recommendation 

Experimenters should present and understand the objectives of the experiment 

to be conducted because it plays an important role in choosing design. The 

usefulness of the results of an experiment with respect to the appropriate choice 

of treatments to be included in the experiments and the quality of conclusions, 

based on the results of experimentation cannot be better than the quality of data 

from such an experiment, Oyejola (2003). Hence, we recommend the use of 

factorial design in testing the effect of different fertilizer rates on crop yield 

especially when the experiment is large. 

This project work is recommended for further study by both the research 

students and the research institutes in the field of Statistics, Agriculture, etc. so 

as to improve the richness of the work. 
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Appendices 

Appendix ‘A’: Univariate Analysis of Variance 

Between-Subjects Factors 

 N 

Block 1 18 

2 18 
3 18 

4 18 

Variety 1 24 
2 24 
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3 24 

Fertilizer 1 24 

2 24 
3 24 

Source    Type III sum 

Of Squares 

df Mean Square F Sig. 

Model 

Block 

Varieties 

Fertilizer 

Block * Varieties 

Block * Fertilizer 

Varieties * Fertilizer 

Block * Varieties * Fertilizer 

Error 

Total 

1.714E9 

1.372E7 

8193984.381 

1787686.937 

9459756.150 

2860817.536 

8054215.927 

5387504.276 

3.377E7 

1.747E9 

64 

3 

3 

3 

9 

9 

9 

27 

128 

192 

2.678E7 

4573194.226 

2731328.127 

595895.646 

1051084.017 

317868.615 

894912.881 

199537.195 

263821.798 

101.493 

17.334 

10.353 

2.259 

3.984 

1.205 

3.392 

.756 

0.00 

0.00 

0.00 

0.00 

0.00 

.298 

.001 

.798 

 

 

Dependent Variable: Grain Yield 

 

Factor and Factor Interactions 
Estimated Marginal Means 

1. Grand Mean 

Dependent Variable: Yield 

Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

99.722 2.584 94.481 104.964 

2. Block 

Dependent Variable: Yield 

Block Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

1 97.000 5.169 86.517 107.483 

2 101.222 5.169 90.739 111.705 

3 99.889 5.169 89.406 110.372 

4 100.778 5.169 90.295 111.261 

                                                          3. Variety 

Dependent Variable: Yield 

Variety Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

1 92.750 4.476 83.671 101.829 

2 103.625 4.476 94.546 112.704 

3 102.792 4.476 93.713 111.870 

                                                      4. Fertilizer 

Dependent Variable: Yield 

Fertilizer Mean Std. 

Error 

95% Confidence Interval 

Lower Bound Upper Bound 

1 92.917 4.476 83.838 101.995 

2 100.583 4.476 91.505 109.662 

3 105.667 4.476 96.588 114.745 

 

  


