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Abstract  
Fertilizer use and its impact on the productivity of maize based farms were 

investigated in Kogi State, Nigeria. A two stage sampling procedure was 

adopted to select 120 maize farmers from three Local Government Areas 

namely; Lokoja, Idah and Adavi. Using well structured questionnaire, 

purposive selection and random sampling methods were used in stage one 

and two respectively. Data for the study was analyzed with descriptive 

statistics and instrumental variables approach using the Cobb - Douglass 

function and the two stage least squares (2SLS) regression. The result showed 

that quantity of labor, number of extension visit, farm size and distance of 

farm from fertilizer input were significant. The key factors which influenced 

the fertilizer use on maize output include; quantity of agro-chemicals used, 

quantity of seeds used, farm labor and quantity of fertilizer used. A summary 

of the marginal effects of the regressions showed that variables under 2SLS 

model exerted greater impact on maize output than under the OLS model in 

the study area. The study concludes that the quantity of fertilizer used by 

farmers in the study areas influenced maize output positively. Policies aimed 

at encouraging farmer’s access to fertilizer input, extension services, Agro 

services centers, amendment of land tenure policy and improved farming 

technology were recommend for improved maize productivity.  

 

African Scholar 
Publications & 

Research  
International  

VOL. 24 NO. 1 
ISSN: 2177-1998 
MARCH, 2022 

African Scholar Journal of Biotechnology and Agricultural Research (JBAR-1) 



10  africanscholarpublications@gmail.com                                                                               

 2022 

 

 

Introduction 
Low soil fertility is one of the main 

causes of Africa’s low farm 

productivity and persistent food 

insecurity. Food and Agricultural 

Organization (FAO, 2017) claimed 

that tremendous increase in fertilizer 

use is the most potent factor in raising 

farm productivity. According to 

Olayide et al, (2019) who  cited   

Olson (2011)   that adequate use of 

fertilizer has been found to increase 

agricultural output and fertilizer use  

could increase food production by at 

least 50%. Fertilizer use is limited in 

Africa and intensive mono cropping 

has led to widespread depletion of soil 

nutrients.  Olayide et al, 2019 also 

cited Singh et al, 2016 that nutrient 

limitation, especially Nitrogen (N), is 

one of the major constraints to 

agricultural  productivity in the Cereal 

Dominated Savannas of Sub-Saharan 

Africa (SSA). However, the negative 

nutrient balances confirm a recent 

observation that only partial nutrient 

requirements are often met in West 

Africa. 

 The Federal Ministry of Agriculture 

and Water Resources stated that 

public spending on agriculture in 

Nigeria is low, with less than 2% of 

the federal budget allocated to 

agriculture (2001-2005).  The Federal 

Government approved a sum of N41.5 

billion as fertilizer budget for 2009 

farming season. The government also 

approved about N200 billion as 

budget for the agricultural sector 

(FMAWR, 2013).    According to 

Okojie, 2019 the Nigerian government 

has reduced its budgetary  allocation  

to the agricultural sector by 20% from 

N173 billion in 2018 to N138 billion 

in 2019 despite government efforts to 

attain food security. The N138 

comprises of both recurrent and 

capital expenditure which cannot 

address issues relating to 

mechanization,  rehabilitation of 

irrigation facilities and dams, 

extension services, insurance, 

fertilizer subsidy research and 

development. While low spending in 

agriculture is an obvious flaw, more 

worrisome is the lopsidedness of such 

spending. FMAWR, 2019 reiterated 

that   three out of 179 sub Items of the 

Federal Government agricultural 

capital expenditure accounted for 81% 

of fertilizer procurement and 

Keywords: Fertilizer use, maize farms, instrumental variables, productivity, 

Cobb – Douglass function, 2SLS model, OLS model. 
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distribution, the National Special Program on Food Security (NSPFS) (22%), 

and the buyer of last resort grain purchase program (16%). For those policies 

and strategies that have been designed, performance indicators are limited and 

continue to constrain the tracking of progress and improvements in agriculture 

(Nagy and Edun, 2012). 

According to OXFAM, 2020 Nigeria agriculture account for over 40 percent of 

the economic activities employing little above 60 percent of the working 

population. Budgetary allocation to the agricultural interventions is grossly 

inadequate. The Nigerian agricultural budgetary allocation, if passed into law 

as proposed in the 2021 budget will again fail the Maputo Declaration of 2003, 

which stipulates  among other things, allocation of 10 percent of the federal 

budgets to agricultural development (Abbdulkareem, 2020). According to the 

Nigeria Sovereign Investment Authority (NCIA), 2021 Nigeria has produced 

about 30 million bags of 50kg fertilizers under the Presidential Fertilizer 

Initiative (PFI) since 2017, the PFI has also facilitated an increase in the number 

of participatory blending plants from 7 to 44. The goal is to achieve the local 

production of one million metric tonnes of blended Nitrogen, Phosphorus and 

Potassium (NPK) fertilizer for wet season farming and 500MT for dry season 

farming. 

Population growth and level of poverty in Nigeria is a major threat that needs 

to be addressed. To increase agricultural productivity therefore, soil condition 

through which crops grow is very vital. Ishaku Amapu, 2018 reported that most 

soils in Nigeria, like other parts of Sub-Saharan Africa, are poor compared to 

most other parts of the  world. Therefore to restore food production to the point 

where food insecurity no longer poses a threat, there is the need to invest in the 

soil, the farmers most, important natural resource (FAO, 2018). 

As well known, food production in Sub-Saharan Africa continues to lag 

population growth, Although large population and relatively high income 

growth in developing countries could give Asia the largest net deficit in cereals 

over the next decade. Cereals deficit in Africa will be much greater. And, unless 

present trend are reversed, 25 years from now, Africa will have the world's 

largest net deficit in cereals, both in absolute and relative terms. Importing food 

supplies adequate to offset these deficits will not, in all likelihood be 

economically feasible (Eric et al., 2015). 

It is worthy of note that farmers in Sub-Saharan Africa use an average of only 

8 kilograms of fertilizer per hectare yearly while fertilizer use in regions that 



12  africanscholarpublications@gmail.com                                                                               

 2022 

 

have experienced rapid growth in agricultural productivity, on the other hand, 

use between (100 - 200) kg/ha (Reardon et al.,2008). Improved crop varieties 

can  realize their maximum yield potential only with  a significant increase in 

the use of mineral fertilizers. Ideally, farmers should integrate  the use of  both 

organic and mineral fertilizers to improve soil structure, increase soil organic 

matter and enhance nutrient uptake by plants. But mineral fertilizers are needed 

to produce the organic amendment. Extremely low use of mineral fertilizers is 

among the most important constraints to agricultural productivity in Africa. No 

region in the world has achieved food security without significant increase in 

fertilizer use (A F S, 2016).  

Abubakar 2018, reported that one other area we must focus on in increasing 

agricultural productivity is the use of fertilizer. If we must use more fertilizer 

however, we need to first develop our production capacity by setting up Urea 

production plants across the nation.  

Mwangi 2005, reported on fertilizer research conducted between 1990-2005, 

confirmed that fertilizer, in combination with other intensification practices, has 

tripled  an  average cotton yields in West Africa from 310kg/ha to 970kg/ha. 

Research summarized more recently shows numerous cases of strong fertilizer 

response for maize in East and Southern Africa.  

Low soil fertility is a problem throughout most of Sub-Saharan Africa (SSA). 

Moreover, the drastic reduction in fallow periods and the almost continuous 

cropping without soil fertility restoration has depleted the nutrient base of most 

soils. By the mid-late 1990s, all SSA countries were demonstrating a negative 

annual nutrient balance. Countries that have the highest nutrient loss are the 

ones where fertilizer use is low and soil erosion is high. These areas include the 

East Africa Highlands and a number of countries in West Africa (Donovan et 

al, 2012).  

Low soil fertility is also a driving force behind the conversion of natural areas 

for agricultural extension. It is generally accepted that agricultural 

intensification is the only viable means to conserve key natural areas while 

increasing food security for the continents growing population and generating 

economic growth through improved agricultural productivity. Land degradation 

undermines the ability of countries to move in this direction, and the loss of soil 

nutrients is the most important contributing factor to the land degradation 

process. The use of inorganic fertilizers is a critical part of the strategy to stop 

land degradation, restore soil fertility and better manage the soup l resources 
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that are funder mental for sustainable agricultural and economic development 

(Heisey and Mwangi, 2016). 

 

PROBLEM STATEMENT 

The Food and Agricultural Organization, 2018 stated that fertilizer use in 

Nigeria is very low compared with requirements of the crops. Despite the 

underutilization of inorganic fertilizer in Nigeria, there is still always a short 

supply. The need has always been greater than availability; hence the 

government embarks on fertilizer importation annually. Fertilizer import has 

increased from 89,000 tons of nutrient in 1979 to about 200,000 tons in 1986. 

(1.1 million tons of fertilizer types); the requirements based on (Low) rates of 

fertilizer application 400,000 tons P205 and 200,000 tons K2O, that is about 1.1 

tons of nutrients. The National Fertilizer Company of Nigeria (NAFCON) could 

produce about 400,000 tons of Urea and about similar weight of 15 – 15 - 15 

Compound Fertilizer in Nigeria (Onwuka, 2015). 

The Federal Ministry of Agriculture and Water Resources 2015 reported that 

fertilizer procurement and distribution accounted for about 43% of the total 179 

sub-items of the Federal Government Agricultural Capital Expenditure. Despite 

the huge investment by the government at improving agricultural production 

and self sufficiency, there exist a general decline in farm productivity, 

(FMAWR, 2015). This has led to increased retail market prices of farm 

products. In the wake of the global food crisis and consequent rise in food 

prices, the Nigerian government announced that it would spend about N65 

billion to import 650,000 metric tons of fertilizer into the country 

(Onwuemenyi, 2017). 

A report from the preliminary survey carried out by the Nigerian Civil Society 

Initiative on Food Security in 2019 observed that most state governments have 

failed to complement the efforts of the federal government and hardly pay 

attention to issues of transparency and accountability. Most farmers monitored 

across Kogi State and in particular the study area, revealed that they could not 

access fertilizer bags, therefore they purchased from the unsubsidized fertilizer 

product in the open market which is very expensive  

NCSIFS, 2019 reported from a random survey on fertilizer distribution 

witnessed a disturbing scenario. Most farmers across the states cannot access 

fertilizer input through the government agencies. Corruption in the entire 

process had made it impossible for ordinary farmers to access fertilizer, none 
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the less the use. The consequence has been poor farm output and high prices of 

foodstuffs. This study is justified in the area of analytical technique. Previous 

research employed a variety of analytical tools. These include: the use of 

ordinary least square regression to determine the level of fertilizer use (Oluyole 

et al., 2009); Tobit model to analyze the intensity of fertilizer use (Olayide et 

al., 2019): Linear functional model to determine the level of fertilizer 

consumption (Ezeh et al., 2018): Net returns and logistic models to estimate and 

compare the net returns of cassava farmers that use organic and inorganic 

fertilizers (Ohajianya D O et al.,2017): The use of panel data to examine the 

impact of government funded fertilizer subsidies on natural level fertilizer use 

(Gilbert, J.R and Jayne, T.S, 2018): The normalized translog yield response 

model to analyze the factors that influence the productivity of maize among 

small holder farmers (Tchale, H. et al., 2016): Others are: Weighted endogenous 

sampling Maximum Likelihood estimator in the specification of a Probit and 

Tobit fertilizer adoption models in Ethiopia (Fufa, B. and Hassan , R M, 2015): 

Tobit model to identify the influence of socio-economic factors of the improved 

maize adopters on the decision to adopt fertilizers in the Chitwan district of 

Nepal (Panel, et al., 2019): Nationally representative dataset and information 

on why farmers did not purchase fertilizer, estimated a double hurdle fertilizer 

adoption models for Ethiopia (Croppenstedt, et al , 2003): Logit Maximum 

Likelihood procedure to examine the impact of economic, social, physical and 

technical factors on the adoption of single-ox, fertilizer and pesticide 

technologies as part of a post- drought recovery project in  Tegulet-Bulga 

district in Ethiopia (Kebede, et al., 2012): Other exponential growth models are: 

Probit and Logit  models (Poison and Spencer, 2001; Lapar and Pandey, 1991; 

Olouch, et al., 2011; Omolehin and Nuppenau,  2013; Nunnez and Maccann, 

2014; Chiami and Tsuji, 2004. Some of these studies explained only the 

intensity of fertilizer use but did not address the impact of fertilizer adoption on 

farm productivity. Some of these researches explained only the probability but 

not the intensity of resource use.  

 

The questions that will be answered by this study are as follows: 

(1) What are the socio-economic characteristics of the farmers? 

(2) Do farmers have access to fertilizers? 

(3) What factors influence fertilizer use? 

(4) Does farmer’s fertilizer use affect maize productivity? 
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(5) What are the constraints faced by farmers in accessing fertilizers? 

 

OBJECTIVE OF THE STUDY 

The broad objective of this study was to examine the effect of fertilizer use on 

maize farms in Kogi State, Nigeria. The specific objectives are to: 

1. Examine the socio-economic characteristics of farmers,  

2. Examine farmer’s access to fertilizer, 

3. Determine the factors that influence fertilizer use, 

4. Determine the effect of fertilizer use on maize productivity, 

5. Identify constraints faced by farmers towards accessing fertilizers.  

 

JUSTIFICATION FOR THE STUDY 

This study is expected to add to the existing body of knowledge by shedding 

more light on the fertilizer use situation and impact of the use of maize output 

in the study area. This insight is also expected to awareness on the need to 

improve on farmer’s fertilizer use and efficiency towards improving farm 

productivity. This study will also inform and assist the government and policy 

makers on the policies required to improve l fertilizer use and productivity in 

the study area. It is also believed that the outcome of this study will provide 

useful information which may be needed for further studies toward raising the 

level of farm productivity through fertilizer access and effective use. This study 

also built on the existing methodology by the use of instrumental variables 

approach. 

 

THEORETICAL FRAMEWORK 

This study was conceived based on the theory of technology adoption (fertilizer 

use). Eric W.C et al, 2015 reported that fertilizer adoption is expected among 

other things, to boost agricultural productivity and shift the production frontier 

upwards. A change in productivity of fertilizer input or an increase in the use of 

fertilizer (technology adoption) is expected to shift the production frontier 

upwards given an improvement in hybrid seed technology that increases yield 

per hectare. The concept of fertilizer use is based on how much fertilizer 

adoption is applied by farmers per hectare of farmland. Farmers must access 

fertilizer input before its use. Fertilizer use is expected to increase maize output 

which in turns leads to improved productivity and therefore shifting the 

production frontier upward. 
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METHODOLOGY 

 STUDY AREA  

The study was conducted in Kogi State, Nigeria. It is located on Longitude 70 

30’ N and Latitude 6042’E. Kogi is a state in the North - Central Zone of Nigeria 

with a population of about 3,595,789 people (NPC, 2005). Kogi State 

population was 3,850,400 in 2011, this form about 2.351 percent of Nigeria total 

population. If the population growth rate would be the same as well in period 

(2006-2011) at +3.05 percent per year, Kogi population in 2021 would be 

estimated to be about 5,197,581 people.  It is popularly called Confluence State 

because the confluence of River Niger and River Benue is at its capital. The 

state was created on 27 August 1991 from parts of Kwara State and Benue State. 

There are three main ethnic groups and languages namely; Igala, Ebira and 

Okun with minorities like Bassa, Small fraction of Nupe (Lokoja) Gwari, 

Kakanda, Oworo, Ogori - Magongo and Egan communities. It is made of 21 

Local Governments. These are: Ajaokuta, Ankpa, Ofu, Idah, Igala-

LlmelaOdolu, Bassa, Yagba-West, Yagba-East, Mopa-muro, Ijumu, Kabba-

bunu, Okene, Okehi, Adavi, Ogori-magongo, Dekina and Ibaji local 

government area. Its mineral resources include; Coal, Limestone, Iron, 

Petroleum and Tin etc. Agricultural crops include coffee, Cocoa Oil, Palm, 

Cashew, Peanuts, Maize, Cassava, Yam, Rice and Melon etc. 

 

DATA AND SAMPLING TECHNIQUE 

A two - Stage sampling procedure was adopted for this study. In stage one a 

purposive selection of three Local Government Areas was made with one from 

each Senatorial District. The Local Governments are; Lokoja, Adavi and Idah. 

In the second stage, a random sampling of farmers from the three Local 

Government areas selected was made. A total of 240 respondents were sampled 

from which 80 farmers were selected from each Local Government Area. Both 

cross-sectional and panel data was employed. Data were obtained from the 

following villages: Bando, Felele,  Oshokwoshoko, Obajana, Obangede, Otite, 

Zango-daji, Idah, Ede, Akuta, and Akpo.Thecross-section data was sourced 

from farmers directly with the aid of well structured questionnaire and personal 

interviews. The panel data was obtained from Kogi State Ministry of 

Agriculture and Natural Resources, Lokoja and Kogi Agricultural Productivity 

Enhancement and Livelihood Scheme, Lokoja. 
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ANALYTICAL TECHNIQUE 

The data collected were analyzed with the use of descriptive statistics and 

instrumental variables (2SLS) approach. The analysis was made using SPSS, 

Software Package Version 13 and STATA SE 9. The descriptive statistics was 

used to analyze objectives one, two and five respectively i.e. the socio-

economic variables of the farmers, fertilizer access characteristics as well as the 

constraints faced by farmers in accessing fertilizer. The statistics include; 

Frequency, Percentages, Mean, Standard Deviations, Minimum and Maximum 

values.  

 

INSTRUMENTAL VARIABLES APPROACH 

The instrumental variables were used to analyze objectives three and four 

respectively i.e. to determine the level of fertilizer used by the farmers and the 

effect of the quantity of fertilizer used by farmers on maize productivity. The 

analysis was made with the use of the two Stage Least Square (2SLS) 

regressions. The first stage regression was used to determine the factors that 

influence farmer’s fertilizer use. The OLS and second stage regression were 

used to determine the effect of the quantity of fertilizer used by farmers on 

maize output. The instrumental variables (Proxy) were used to control for 

endogeneity and selectively bias, to estimate causal relationships when 

controlled experiments are not feasible, allow consistent estimates when 

explanatory variables (Covariates) are correlated with the error terms. 

Estimating the causal effect of some variable X on Y, an instrument is the third 

variable Z which affects Y only through Z’s effect on X. For this study, the 

chosen instruments are highly correlated with the original explanatory variable 

but uncorrelated with the equation and measurement errors (ui and wi).  

In this study, the quantity of fertilizer used is the only variable that needs 

instrument because it is an endogenous variable which depends on other 

exogenous variables; therefore this study used the following instruments to 

control for endogenedty of the quantity of fertilizer used in the model. These 

include; fertilizer availability, fertilizer price, a maximum years of schooling, 

number of extension visit, farm size, distance of farm from fertilizer input. 

These influence maize output through their effects on the quantity of fertilizer 

used. In models without exogenous covariates, a 2SLS model using dummy 

instrument is the same as Wald Estimator (Holland 1986). 
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Given a Cobb – Douglass equation as below in  

lnYi ꞊ γlnOij + βlnXij + ei…………………………. (i)  

Where InYi ꞊ Natural Logarithm of the quantity of maize output in kg per 

hectare for the ith farm. 

Oij ꞊ Vectors of exogenous variables  

Which are:- 

O1 ꞊ Quantity of labor in man – days  

O2 ꞊ Quantity of seeds in Kg 

O3 ꞊ Quantity of agro-chemicals in liters 

Xij꞊ Quantity of fertilizer used in Kg by the ith farm 

 i꞊ 1…………………………………. n farms 

 j꞊ 1…………………………………. k inputs 

In principle, we can construct  a 2SLS estimates in two steps. 

 

STAGE 1 

The quantity of fertilizer used is regressed on all the exogenous covariates plus 

the instruments as below: 

Given Xij ꞊ vOij + cZij + ui………………. (2) 

 Where  Xij ꞊ Quantity of fertilizer used in kg 

   Oij ꞊ Vectors of explanatory variables 

   Zij ꞊ Instrumental variables  

Which are: 

Z1 ꞊ Fertilizer availability (Number of times available)  

Z2 ꞊ Number of extension visit 

Z3 ꞊ Distance of farm from fertilizer input  

Z4 ꞊ Farm size in hectares  

v and c ꞊ Parameters to be estimated 

 

The equation above was used to obtain an estimated value of quantity of 

fertilizer used due to the effects of exogenous covariates and the instruments. 

This is called the first stage effects of the instrument. 

 

STAGE 2 

Here the quantity of fertilizer used is replaced with the predicted values from 

its first stage model i.e the fitted values from the first stage regression are 

plugged directly in place of the endogenous regressor (xi). 
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Given  Yi ꞊ αOi + β(vOi+ cZi + ui) + ei………………………………. (3)  

  Yi ꞊ αO1 + ɸEi + vi ………………................................... (4) 

 

Where  Yi ꞊ Output of maize in kg 

  Oi ꞊ Vector of explanatory variables  

  Ei ꞊ Predicted quantity of fertilizer used in kg. 

 

Equation (4) implies that in the second stage regression, the quantity of maize 

output (Y) in kg was regressed on the part of the quantity of fertilizer used (E) 

that is uncorrelated with the error term. The 2SLS purges fertilizer use (X) of 

its correlation with the error term by controlling for endogeneity. 

 

RESULTS AND DISCUSSION  

Socio-economic characteristics of the respondents: 

The socio-economic characteristics of the respondents is presented in Table 1  

 

Table 1: Distribution of Respondents According to socio-economic 

characteristics 

 

Socio-economic  No. of   Per.  Stddev   Mean      Min   Max 

Characteristics  Respondent   (%) 

Gender  

Male    188   78.3  

Female   52   21.7 

Total    240   100 

 

Age Categories  

(Yrs)  

Less than 21  24   10.0 

21 - 40   50   20.8 

41 - 60   130   54.1  

Above 60  16   6.6 

Total    240   100 10,657     51.65 27 72  
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Marital Status  

Single   40   16.7 

Married   200   83.3 

Widow   -   - 

Total    240   100  

 

Educational  

Status  

No Formal   162   67.5 

Education   

Primary   48   20.0 

Education    

Secondary  30   12.5  

Education  

Total    240   100            0  12 

Household  

Size  

1-4   12   5.0 

5-8   80   33.3 

9-12   108   45.0 

13-17   40   16.7 

Total    240   100 3.1268      9.0  3 17 

 

Farm size  

(Ha)  

Less than 1  10   4.2 

1-4   200   83.3 

5-10   24   10 

11-15   6   2.5 

Total    240   100 2.238        3.27 0.5 12 

Farming  

Experience  

1-10   24   10.0 

11-20   144   60.0 

21-40   48   20.0 

Above 40  25   10.0  
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Total    240   100 7.30879 11.0 3 40  

Source: Field Survey, 2021 

 

Table 1 showed that about 78% of the respondents were males while 22% were 

females, this shows that farmers in the study area are mostly male. This agrees 

with the findings of Olaleye (2000) and Ibitoye et al (2014) that small scale 

farming are mostly carried out by males due to its tedious nature. The mean age 

of the farmers was 51 years, with standard deviation of 10.657, maximum and 

minimum ages of 72 and 27 years respectively. This indicates that majority of 

the farmers were within 21-60 years old. This means that the larger proportion 

of the farmers are very active, young and agile. 

The results also showed that 83.3% of the farmer are married, 16.7% are single 

and none are widowed. This implies that a larger percentage of the farmers in 

the study are married with responsibilities. The study also indicated that 45.0% 

of the farmers have a household size of 9-12 persons, 33.3% have a household 

size of 5-8 persons, 16.7% have a household size of 13-17 persons and 5% have 

a household size of 1-4 persons. The mean, standard deviation, minimum and 

maximum household sizes are 9.0, 3.1268, 3.0 and 17. This implies that larger 

proportion of the farmers are between  5-12 persons indicating moderate to large 

family size, a probability for increase family labor. Result on size of farmland 

showed that 83.3% of the farmers have between 1 and 4 hectares of farmland, 

10% have farm size of 5-10 hectares, 2.5% have farm size of 11-15 hectares and 

4.2% have farm size of less than one hectare.   

The mean, standard deviation, minimum and maximum farm size are 3.27, 

2.2387, 0.5 and 12 hectares respectively. 

The result also showed that 67.5% of the farmers had no formal education, while 

32.5% had primary and secondary education. This implies that maize farmers 

are mostly uneducated which probably reflects their unawareness to and access 

to fertilizer information. 

The result further revealed that the mean age of farming was 11 years with 

standard deviation of 7.30879. The minimum years of farming were 3 and 

maximum years were 40. This implies that majority of the farmers had long 

years of farming experience.  
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FARMERS FERTILIZER ACCESS         

Table 2: Distribution of farmers by fertilizer source and quantity   

SOURCE   NO OF    PERC.   MEAN S.D MIN MAX 

   RESPONDENT   (%) 

Government   120   50.0% 

Dealers   80   33.3 

Cooperative   40   16.7 

Market     0   - 

Total    240   100 

 

Quantity  

(kg/ha)  

From dealers  

50 - 200  28   11.6 

250 - 400    212   88.4 

Total               240    100 342 1.51738 50 400 

 

Quantity  

(kg/ha) 

From govt. 

50   36   15.0 

100   164   68.3 

150   28   11.7 

200   12   5.0 

250   -   - 

Total    240   100 100.3 0.6827 50 200 

Source: Field Survey, 2021 

 

Table 2: Revealed that about 50% of the farmers sourced fertilizers from 

government, 33.3% from dealers and 16.7% from cooperatives. This implies 

that majority of the farmer’s sourced fertilizers from the government but not in 

required quantity  they demanded. The average (Mean) kg/ha of fertilizers 

accessed from the dealers is above the agronomic recommended rates of 

200kg/ha while the average accessed from the government is below 
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recommended rates indicating low fertilizer access by the farmers from the 

government.  

 

TABLE 3  

FERTILIZER TYPE, ACCESS AND PRICES.  

Distribution of farmers by prices of 50kg bag of fertilizer accessed.   

Fertilizer  Prices/50kg No. of  Percentage S.D (N)  Mean  Min  Max   

(kg/ha)  source bag (N) resp. (%) 

Others  10000-15000       144              60.0 

Government  5500.00 72 40.0 

Total     240  100 

 

Fertilizer type  

N.P.K    156  65 

Urea     60  25 

Superphosphate    24  10 

Total     240  100 

Transport cost    48      

(N)  

<200    48  20 

2000-3000   168  70 

4000-6000   24  10  

Total     240  100 

Source: Field Survey, 2021 

 

The results from table 2 also showed that 68.3% of the farmers accessed 

100kg/ha of fertilizers from government with 200kg/ha as the maximum and 

50kg/ha as the minimum values respectively. The mean fertilizer quantity was 

100.3kg/ha with standard deviation of 0.6827. This implies that majority of the 

farmers had access to small amount of fertilizers from the government. The 

result with respect to  table 3, and type of fertilizer used by farmers showed that 

65% used N:P:K, 25% used urea and 10% used superphosphate. The table also 

revealed that 60% of farmers bought fertilizer between N10, 000 andN15, 000, 

40% bought fertilizer for N5,500 with mean fertilizer price of N9861.67 and 

standard deviation of N4293.732 indicating larger proportion of farmers 
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accessed fertilizers from dealers at higher prices. Table 3 with respect to 

transportation cost from farm to the fertilizer input, showed that about 70 

percent of the farmers expended between N2000 to N3000 to access fertilizer 

input, this is expected to add to their production cost. 

 

FACTORS THAT INFLUENCE FERTILIZER USE 

REGRESSION RESULTS SHOWING THE IMPACT OF FERTILIZER 

USE ON MAIZE OUTPUT  

Table 4: Regression results showing the impact of fertilizer use on maize output  

 

VARIABLES   PER 

FARM 

   PER 

 HECTARE  

 

 OLS  2SLS  OLS  2SLS 

 Maize 

output 

 Fertilizer 

use  

Maize 

output 

Maize 

output  

Fertilizer 

use  

Maize 

output 

Quantity of 

fertilizer used 

(kg) 

0.5 

(0.11)*** 

  0.69 

(0.22)*** 

0.41 

(0.10)*** 

 0.48 

(0.20)** 

Quantity of 

labor (man 

days)  

0.77 

(0.23)*** 

 1.11 

(0.19)*** 

0.63 

(0.28)** 

-0.65 

(0.17)*** 

1.24 

(0.12)*** 

-0.75 

(0.30)** 

Quantity of 

seeds (kg) 

0.77 

(0.10)*** 

 -0.05(0.11) 0.83 

(0.13)*** 

0.62 

(0.17)*** 

-0.45 

(0.21)** 

0.66 

(0.19)*** 

Quantity of 

agrochemicals 

(Litres) 

0.11 (0.5)*  0.06 (0.05) 0.99 

(0.55)* 

0.17 

(0.10)* 

0.69 (0.10) 0.17 

(0.10)* 

Fertilizer 

availability (No 

of times)  

  -0.09 

(0.07) 

  -0.08 (0.07)  

Number of 

extension visit  

  0.06 

(0.03)* 

  0.56 

(0.04)** 

 

Distance of 

farm from 

fertilizer input 

(km)  

  -0.75 

(0.35)** 

  -0.77 

(0.38)* 

 

Farm size    -0.69 

(0.02)*** 

    

Constant -1.06 

(0.34)*** 

 0.56 

(0.34)* 

-1.28 

(0.42)*** 

1.63 

(0.29)*** 

0.66 

(0.33)** 

1.61 

(0.30)*** 
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 F (4.115) ꞊ 

61.84 

 F (7.112) ꞊ 

8.28  

F (4.115) ꞊ 

57.46 

F (4.115) ꞊ 

8.03  

F (6.113) ꞊ 

34.42 

F (4.115) ꞊ 

4.66 

Prob > F 0.0000  0.0000 0.0000 0.0000 0.0000 0.0016 

R2 0.6827  0.4038 0.7529 0.2183 0.7127 0.2151 

Adjusted R2 0.6717  0.3550 0.7343 0.1911 0.6920 0.1878 

Root MSE 0.24387  0.18384 0.24643 0.2751 0.20086 0.22797 

Source: Field survey, 2021 

*** ** * represent significance at 1% 5% and 10% probability levels 

respectively values in parenthesis are the standard error    

 

PER FARM 

The results of the first stage of the 2SLS model in table 4, reveals F-value of 

8.28 indicating that overall regression is statistically significant at 1% level. The 

R2 value of 0.4038 implies that all explanatory variables combined pooled about 

40% of the changes in  the quantity of fertilizer used by farmers in the study 

area. The analysis showed that factors such as quantity of labor used, distance 

of farm from fertilizer input, number of extension visit and farm size were 

significant statistically at (1, 10, 5 and 1) percent respectively. The quantity of 

Labor used and  number of extension visit are both positive and statistically 

significant at 1% and 10% levels. This result is consistent with Akpan and Aya, 

2001 David, P.C, 1995; Olayide et al; 2019 

 

PER HECTARE 

The result on per hectare basis of first stage regression showed F-value of 34.42 

with overall regression significant at 1% level. The R2 value of 0.7127 implies 

that about 71% of the changes in the quantity of fertilizer used are influenced 

by all variables combined. The quantity of seeds used is statistically significant 

at 5% level and is negatively signed. The distance from farm to fertilizer input 

is statistically significant at 10% level and it negatively signed. This implies 

that the closer the distance from farm to fertilizer input, the more the use. This 

result is consistent with De Groote, et al, 2006. 

 

EFFECT OF FERTILIZER USE ON MAIZE OUTPUT  

PER FARM 

The result of the OLS regression showed that F-value is statistically significant 

at 1% level. The R2 value indicated that all exogenous variables combined can 

9 
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pool about 68% of the changes in maize output. The quantity of fertilizer used, 

the quantity of seeds and labor used were statistically significant at 1% and are 

positively related to the maize output. This implies that a unit change in quantity 

of fertilizer used brought about 0.52 unit increase in maize output. A unit change 

in the quantity of labor and seeds used brought about 0.77 units each increase 

in maize output. The F-value of 57.46 revealed that the overall regression is 

statistically significant at 1% level. 

 

PER HECTARE 

The F-value of regression of 4.66 revealed that the overall regression is 

statistically significant at 1% level with small R2value pooling 22% of the 

changes in maize output. 

A comparative analysis of all variables based on  per farmland and on per 

hectare showed that all the four variables under the OLS regression influenced 

maize output. These are quantities of seeds, agro-chemicals, labor and fertilizer 

used. This result when compared to the second stage regression revealed that 

the quantity of labor used by farmers impact negatively on maize output. The 

quantity of fertilizer used is statistically significant and impact on maize output 

positively both on per farm and per hectare basis. This may be due to farmers 

access and use of fertilizer through the extension contact. The results obtained 

on factors that influenced the quantity of fertilizer used based on per farm, 

showed that variables such as quantity of labor, distance of farm from fertilizer 

input, farm size and  number of extension visit are statistically significant at 1%, 

5%, 1% and 10% levels respectively. 

The R2 values for OLS and 2SLS of 22% on per hectare basis are small 

compared to 68% on per farm basis. This implies that the effects of all 

production inputs combined are able to pool more changes in maize output on 

per farm when compared to per hectare. Thus variables on per farm basis are 

more significant though all variables are significant and the overall regression 

is also significant. A summary of the marginal effects of the regressions showed 

that variables under the 2SLS model exerted greater impact on maize output 

than under the OLS model in the study area.     

 

  



27  africanscholarpublications@gmail.com                                                                               

 2022 

 

CONSTRAINTS TO FERTILIZER ACCESS 

Table 5 

Distribution of farmers by constraints faced towards accessing fertilizer  

Constraint    No of Respondents   Percentage (%) 

High cost   50    20.8 

Late access    50    20.8 

Non-availability   98    40.8 

Finance                24    10.0 

Diversion    18    7.5 

Total     240    100 

Source: Field Survey,2021 

 

Table 5 showed the constraints faced by farmers in accessing fertilizer in the 

study area. About 40.8% of the farmer’s complained of non-availability, 20.8% 

high cost of fertilizer, 20.8% late access, 10% finance and 7.5% fertilizer 

diversion into unknown destination. The study revealed that majority 

complained of non-availability. The quantity of fertilizer used is a function of 

its availability. Low level of availability of fertilizer may raise the price beyond 

what the farmers can afford. This may also lead to artificial scarcity limiting the 

capacity of the farmers to access fertilizers at the right time, quantity and price. 

This study discovered that these constraints undermined the farming activities 

in the study area.  

 

CONCLUSION AND RECOMMENDATIONS 

The study revealed that the factors which influenced farmer’s fertilizer use in 

the study area are: quantity of labor, number of extension visit, quantity of 

seeds, farm size and distance from farm to fertilizer input. The study also 

revealed that the following factors impact positively on maize output on per 

farm basis. These are quantity of fertilizer used, quantity of seeds, quantity of 

labor and quantity of agro-chemicals used. The study also discovered on per 

hectare basis, factors such as quantity of Labor used impact negatively on maize 

output. This study therefore concludes that the quantity of fertilizer used by 

farmers in the study area positively impact maize output. 

Based on the problems identified from the study, the following 

recommendations are made: 
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• Agro-service centers should be located close to the farmers 

• Extension services and  number of extension agents to farmers ratio 

should be improved upon for farmers to access new technology      

• Farmers should be allowed more access to farm input supply by 

regulating agencies. 
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