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ABSTRACT  

This paper examines the comparative analysis of maize and sorghum yields under different fertilizer application. 

Maize and sorghum were planted on a land area of 50m2 each. The 50m2 of land for maize and sorghum was 

further divided into two. NPK fertilizer was applied to one half while urea fertilizer was applied to the other half 

of land for maize and sorghum. The yields of maize and sorghum were calculated. The Physicochemical 

characteristics of the soil were analyzed using Association of Official Analytical Chemists (AOAC) Methods. 

Descriptive statistic, mean, Analysis of variance (ANOVA) and t- test statistic were used in data analysis. The 

result of the Laboratory analysis of the soil reveals that the soil is sandy and slightly acidic with low Nitrogen, 

Organic carbon, Organic Matter, and Potassium. The result of the Analysis of variance (ANOVA) shows that 

there is no significant difference in the values of the physicochemical parameters selected. This implies that the 

soil in the study area is relatively the same in term of physicochemical characteristics. In term of crop yield, the 

result of the study reveals that the average yield of maize under NPK and urea fertilizer is 1.69t/ha and 1.30t/ha 

respectively. Similarly, the yields of sorghum under NPK and urea fertilizer is 1.58t/h and 1.22t/h respectively. 

This implies that, in term of yields, maize and sorghum performed best when treated with NPK fertilizer than 

urea fertilizer. However, the result of t-test statistic shows that there is a significant difference in yields of maize 

and sorghum under NPK and Urea fertilizers because the p values for maize and sorghum, 0.0319 and 0.0222 

respectively, are less than 0.05. Therefore, the study recommend application of NPK fertilizer for both maize 

and sorghum crops for better productivity. 

Keywords:  Maize, NPK fertilizer, Sorghum, Urea fertilizer, Yield 

INTRODUCTION  

There are several factors that affect crop yield. Some of these factors include climate variability, changes in 

farming techniques, soil fertility and agricultural inputs like fertilizer. Variations in rainfall, temperature and 

other climatic parameters affects crop yields. Generally, changes in climatic elements affect crop productivity. 

According to Adeniyi, (2013), climate is so fundamental that it affects virtually all aspects of crop production. 

The type of crop grown, crop yield, time of planting and harvesting of crops in an area are climate determined. 

According to Ziska, et. al. (2016) changes in the occurrence and severity of droughts and floods could pose 

challenges for farmers and threaten food safety. Furthermore, soil fertility is an important factor in determining 

crop yield.  According to Hatfield, (2006) the capability of a soil to produce crop yield depend on its fertility. 

Therefore, variations in the fertility of soil in an area or over a period of time will cause variations in crop yield. 

The mineral composition of the soil in term of quality and quantity influence crop productivity. Hence, in order 

to increase the amount of agricultural production harvested per unit of land area, fertilizer application is required. 

Application of fertilizer, as an artificial measure of improving soil fertility to ensure steady improvement of crop 

yield and sustainable crop production, is critical in modern agricultural production. Fertilizer application is 

needed because deficiencies of nutrients like nitrogen, potassium, phosphorus, calcium, Sulphur, magnesium, 

boron, manganese, iron, zinc, and copper often occur in the soil due to nutrient uptakes by crops, crop 
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management techniques and other environmental conditions. Soil nutrient deficiency, mostly nitrogen (N), 

phosphorus (P), and potassium (K), has been identified as one of the important challenges in grain production 

Ning Wang, et. al. (2024). Therefore, fertilizers are needed to replace and improve nutrients balance in the soil. 

Fertilizers are often added to the soil to supply the necessary nutrients required for plant growth and productivity 

According to Adeyeye, et. al. (2018) adequate fertilizer is the prerequisite way to combat declining in crop yield. 

Jiang, et al. (2024) also reported that rational fertilization can improve the soil nutrient content and increase 

maize yield. In Nigeria, NPK (Nitrogen, Phosphorous and Potassium) and Urea fertilizers are the most common 

fertilizers types used for grain crops. 

There have been several studies on the impacts of NPK on soil nutrient conditions and crop yield. According to 

Liu,et al (2020) fertilizer application accountable for up to 50% of the total increase in crop yields in 

contemporary agricultural production. Similarly, Alvarez, et. al. (2017) opined that most studies have revealed 

that the application of nitrogen, phosphorus and potassium fertilizers has a major impact on soil fertility. Musa, 

et al. (2022) in the study of performance evaluation of maize (Zea mays L.) varieties for growth and yield as 

influenced by Urea and NPK fertilizers reported that application of NPK 20:10:10 fertilizer at 120kg/ha 

significantly influence maize yield. Ning Wang, et. al. (2024) also reported that the application of N and P 

fertilizers significantly improved maize yield by increasing SOC, N, and P concentrations, and advancing the 

reproductive stage. Maize yield and growth parameters increased with increased application of NPK fertilizer. 

Mello, et al, (2018) reported that Potassium plays a significant role in photosynthesis process by enhancing the 

translocation of photosynthesis, increasing enzyme activities, and contributing to the synthesis of proteins, 

carbohydrates, and fats, thus significantly increasing total crop productivity. According to Naumann, (2020) 

Potassium helps plants endure various biotic and abiotic stresses like pathogens, drought, and extreme 

temperatures.  Jones et al. (1991) also opined that potassium is the crucial foremost element involved in 

maintaining plant water status and cell pressure, which is responsible for regulating stomata opening and closing.  

Phosphorus also play a significant role in the photosynthesis process.  

According to Samar, (2023) Urea has served as the primary nitrogenous fertilizer worldwide since the early 

1950s and its generally acknowledged as the most concentrated nitrogen source, containing approximately 46% 

nitrogen. Similarly, Sina et all, (2014) reported that the effect of urea fertilizer on the number of grain rows, 

number of grains per row, the number of grains per ear, grain weight, grain yield, biological yield and harvest 

index were significant. NPK and Urea fertilizer enhance crop yield by providing the essential nutrients to crop 

in a balanced and easily absorbed form. Most studies have shown that the application of nitrogen, phosphorus 

and potassium fertilizers and urea fertilizer have a significant impact on both the yield and quality of maize and 

sorghum.   

The review of past literatures therefore, revealed separate studies on the impact of the fertilizer on crop yield. 

However, this study intends to compare the impact of the two fertilizers identified, NPK and Urea, on maize and 

sorghum yield with the view to ascertain which of the fertilizers is best suitable for the crops. 

Crop yield estimation is essential for enhancing agricultural practices and maximizing crop outputs. It guides 

famers in decision-making. Therefore, understanding the effect of specific fertilizer on crop yield is fundamental 

for improving farm techniques and ensuring food sustainability. There is the need to investigate the impact of 

different fertilizer on Maize and Sorghum yield to ensure optimum crop productivity. In this study, maize and 

Sorghum were selected because they are the commonly grown and staple cereal crops in Nigeria and also 

common source of income for many farmers. The production and consumption of Maize and Sorghum have 

increased tremendously. According to Rotili et al., (2021) Maize is one of the universally foremost staple cereals, 

standing as the second most planted crops in the world. Similarly, Dillon et al., (2007) stated that Sorghum is an 

important staple food for millions of poor rural farmers in the Semi-arid, Asia and Africa regions. Nigeria is the 

largest producer of sorghum in West Africa accounting for 71% of the total regional sorghum output (Gourichon, 

2013). Similarly, NPK and urea fertilizer were selected because they are widely available and used by farmers 

in the area.  In addition, Hauck, (1984) reported that both NPK and urea fertilizers can be easily manufactured, 

stored, transported, distributed and handled. Furthermore, farmers especially in Nigeria applied NPK fertilizer 

because nitrogen (N), phosphorus (P), and potassium (K) are essential for plant growth. According to Umeri, et 

al. (2022) Nitrogen (N) is a macro-element required for plant growth and it is essential for chlorophyll synthesis 
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while Oyedeji, et al (2014) reported that enough nitrogen is needed in the soil to for plant to grow well. Similarity, 

Akanbi et al. (2009) reported that crops display a considerable positive reaction to nitrogen application.  In 

addition, according to Abdullahi, et al. (2022) majority of studies have mostly concentrated on the response of 

maize to nitrogen especially in the savannas of Nigeria where production of maize is high. Therefore, the main 

objective of this study is to compare the impact of NPK and urea fertilizers on maize and Sorghum yields in Oke 

Ose, Kwara State.  

Study area 

The study was conducted in Oke Ose which is located on latitude 80 55’N and Longitude 40 65’. Oke Ose is one 

of the towns in Ilorin East Local Government Area of Kwara State. Ilorin East Local Government Area which 

was created in 1991, has its headquarters in Oke-Oyi and an area of 486 km2. The population census 2006 

population census put the population of the local Government at 204,310 which was projected to be 311,500 in 

2022. Ilorin East Local Government Area share boundaries with Ilorin South Local Government Area to the 

south, Ilorin West Local Government Area to the West, Moro Local Government Area to the north and Ifelodun 

Local Government Area to the east (Adeniyi, et. al. 2025). Figure 1 shows the map of Ilorin East Local 

Government Area and the study area.  

The climate of Oke Ose exhibits both wet and dry seasons. The rainy season which last for about 7 months 

begins towards the end of April and last till October while the dry season begins in November and ends in April. 

The temperature of the area ranges from 330 to 350 from November to January while from February to April 

from 340 to 370. Total annual rainfall ranges from 990.3mm to 1318mm. The rainfall exhibits double maximal 

pattern. The relative humidity ranges from 35% to 88%. In term of geology, the area is made up of Precambrian 

basement complex rock. These rocks are mostly igneous and metamorphic rocks. The soils are made up of loamy 

soil with medium fertility. Farming is the predominant activities in the area. Some of the common cereal and 

tuber crops grown in the area are maize, Sorghum, cassava and yam (Adeniyi, et. al. 2025). 

Figure 1: Map of Ilorin East Local Government Area and the study area.  
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MATERIALS AND METHOD 

Field Experiment  

The experiment was conducted at Oke Ose in Ilorin East Local Government Area, Kwara State. An experimental 

land area of 100m2 was divided into two, 50m2 each, and Maize was planted on one half while Sorghum was 

planted on the other half. The 50m2 of land for maize was further divided into two. NPK 15-15-15 fertilizer was 

applied to one half of land while urea 46-0-0 fertilizer was applied to the other half of land. The NPK fertilizer 

contain 15% of Nitrogen, 15% of Phosphorous in the form of phosphate and 15% of Potassium while urea 

fertilizer contains 46% of Nitrogen and zero Phosphorous and Potassium. Similarly, the 50m2 of land for 

Sorghum was further divided into two. NPK fertilizer was applied to one half of land while urea fertilizer was 

applied to the other half of land. The same quantity, 2.5kg, of NPK fertilizer and Urea fertilizer were applied to 

the crops at the same time. The yield of maize under the NPK fertilizer and Urea fertilizer were estimated. 

Similarly, the yield of Sorghum under the NPK fertilizer and Urea fertilizer were estimated. The yield of maize 

under NPK fertilizer was compared with that under the urea fertilizer while the yield of sorghum under NPK 

fertilizer was also compared with that under urea fertilizer.  

Grain Yield  

An area of 1m2 from the experimental area was measured using measuring tape. From the area, the number of 

heads or cobs of crop were counted and the number of grains per heads or cobs were also counted. This was 

done five times each for maize under NPK fertilizer and urea and sorghum under NPK fertilizer and urea 

fertilizer. Estimation of crop yield always involves estimation of crop area and quantity of harvested products. 

So, for this study, the average number of heads or cobs, the average number of grains per heads and the grain 

weight of the crop was used to estimate the yield of the crops. Therefore, the crop yield in tones per hectare was 

calculated as:  

Yield in t/ha = (A × B × C) / 10,000 

Where 

A = the average number of heads or pods in an area of 1m2  

B = the average number of grains per heads/cobs 

C= the grain weight of the crop  

To calculate C, the grain weight, the grains are measured in the scale pan and weight recorded. The volume is 

also measured in a graduated cylinder. Then divide the weight of the grains by the volume of the grains. 

Though there are many methods to estimate crop yield, some of which are direct and easy while some are more 

complex. However, in this study, the above method was adopted because it can be carry out relatively quickly 

and easily. 

Pre Planting Soil analysis 

Pre-Planting soil analysis was carried out to determine the pyhsico chemical characteristics of the experimental 

soil. Twenty soil samples were randomly collected with an auger at the depth of 0 – 20 cm from the experimental 

area. The soil samples were taken to laboratory analysis where they were air-dried and analyzed using 

Association of Official Analytical Chemists (AOAC) methods for analyzing physico-chemical properties of soil. 

The parameters analyzed were Potassium, pH, Sodium, Electric Conductivity, Organic matter, Organic carbon, 

Nitrogen, Phosphorous, Calcium, Magnesium, Exchangeable acidity, and Effective Cation Exchange Capacity 

(ECEC) and soil texture.  
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RESULTS AND DISCUSSION  

Physicochemical Characteristics of the Experimental Soil 

Physicochemical characteristics are measurable physical and chemical properties of soil which are essential for 

soil fertility, effectiveness of fertilizer, suitability for various crops and dictate the ability of soil to support crop. 

The laboratory results of the physicochemical characteristics of the pre-planting soil were presented in table 1. 

The result reveals that the mean values of pH, Nitrogen and Organic Matter are 6.77, 0.12 and 1.00 respectively 

while the mean values of Potassium and Organic Carbon are 0.38 and 0.58 respectively. The percentage of sand, 

silt and clay in the soil are 89.0, 7.0 and 4.0 respectively. The result therefore, reveals that, in term of textural 

class, the soil is sandy. The result also reveals that the soil is slightly acidic with low Nitrogen, Organic carbon, 

Organic Matter, and Potassium. This Implies that there is need for replacement and improvement of nutrients 

balance, especially Nitrogen, Potassium and Organic Matter, in the soil. The result also reveals that to increase 

crop yields, application of fertilizer, as an artificial measure of improving soil fertility, is required. Therefore, it 

is necessary to apply fertilizer especially NPK and urea, for optimum plant growth and improved yields. 

Table 1. Pre-planting soil physicochemical parameters of the experimental Area 

Soil Parameters Mean 

pH (H2O) 6.77 

Electrical Conductivity (dS/cm) 11.90 

Organic carbon (%) 0.58 

Organic matter (%) 1.00  

Nitrogen (%) 0.12 

Available Phosphorous (ppm) 72.72 

Potassium (cmol/kg) 0.38 

Sodium (cmol/kg) 0.10 

Calcium (cmol/kg) 1.15 

Magnesium (cmol/kg) 1.45 

Exchangeable acidity (cmol/kg) 0.32 

ECEC (cmol/kg) 3.40 

Sand % 89.0 

Silt % 7.0 

Clay % 4.0 

Source: Authors’ Computation, 2025 

Crop Yield Under NPK and Urea Fertilizers 

Crop yield is the quantity of harvested agricultural crop, for example, grains, from a definite unit of land area 

and it is usually expressed as weight per unit area. The average amount of maize and sorghum harvested per unit 
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area of 50 m2 under NPK fertilizer and urea fertilizer is presented in table 2. The table reveals that the average 

yield of maize and sorghum when NPK fertilizer was used was 1.69t/ha and 1.58t/ha respectively. Similarly, the 

average yield of maize and sorghum under NPK fertilizer and urea fertilizers was 1.30t/h and 1.22t/h 

respectively. Comparatively, the result shows that there are increase in yield in both maize and sorghum with 

the application of NPK fertilizer. In other word, in term of yields, maize and sorghum performed best when 

treated with NPK fertilizer than urea fertilizer. This implies that the two additional nutrients, Phosphorous and 

Potassium, provided by the NPK fertilizer which are not present in the Urea fertilizer have significant influence 

on the yield of the crops. Increased maize and sorghum yields required nutrient balance especially Nitrogen, 

Phosphorous and Potassium. The NPK fertilizer provided a complete nutritional values needed for improved 

yield. Hence, NPK fertilizer is more suitable for better maize and sorghum yields. The result agreed with the 

submission of Ning Wang, et. al. 2024 which states that a balanced NPK fertilizer regime effectively managed 

soil nutrient balance which eventually brings increase productivity. 

Table 2: Maize Yield under NPK and Urea Fertilizers 

Crop Yield 

 NPK Fertilizer (t/ha) Urea Fertilizer (t/ha) 

Maize 1.69 1.30 

Sorghum 1.58 1.22 

Source: Authors’ Computation, 2025 

T- test Statistics 

T-Test is a statistics test used to determine if there is a significance difference between means of two set of data. 

In this study, T-Test statistics was used to compare the means between maize and sorghum yield under NPK 

fertilizer and urea fertilizer. The result of the test shows that the p value for the maize yield under NPK fertilizer 

and urea fertilizer is 0.0319 while the p value for sorghum yield under NPK fertilizer and urea fertilizer is 0.0222. 

This shows that the different between the means is statistically significant because the p values are less than 

0.05. Therefore, this implies that there is a significant difference in yields of maize and sorghum under NPK 

fertilizer and Urea fertilizer. The difference could be as a result of the additional nutrients, phosphorous and 

potassium, provided by NPK fertilizer. This therefore, suggest that a balanced nutrient contents is required for 

high productivity for both maize and sorghum. 

CONCLUSION AND RECOMMENDATION 

The study examines the impacts of different fertilization application, that is NPK and urea fertilizer, on maize 

and sorghum yield. The result reveals that Maize and sorghum performed best when treated with NPK fertilizer 

than urea fertilizer in Oke-Ose, Ilorin East Local Government of Kwara State. The average yield of maize and 

sorghum were higher with the application of NPK fertilizer than the average yield when urea fertilizer was used. 

The increase in yields could be because NPK fertilizer reduce soil bulk density and also increase soil porosity 

which eventually increases the rate at which plant absorb nutrient. Therefore, comparatively, NPK fertilizer 

produces more yield of maize and sorghum than urea fertilizer. So, in term of increase in yield for maize and 

sorghum NPK fertilizer will be the most preferred fertilizer for better yield. Based on this finding, the study 

therefore recommend application of NPK fertilizer for both maize and sorghum crops for better productivity in 

the study area. 
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