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The study was the examination of the efficiency use of fertilizer on maize crop production in Demsa 
Local Government Area of Adamawa state, Nigeria. The objective of the study was to examine the 
effects of fertilizer use on the total output of maize and to make appropriate recommendations on how 
to achieve economic efficiency in fertilizer use. Simply random sampling technique was employed in 
the selection of the 67 respondents which form the sample size, structured questionnaires were 
employed in the generation of the data for the study. From the analysis of the data, it was revealed that, 
majority of the respondents constituting about 54.6 percent fall within the ages of 20 and 39 years. The 
main source of land ownership as revealed was through inheritance as was accounted for 59.38 percent 
of the respondents. The results also reveal that, about 68.75 percent of the respondents were married 
with about 25 percent unmarried. Widows constituted about 6.25 percent. However, majority of the 
farmers, about 57.81 percent got their fertilizers from the open market, while the government agencies 
and other sources constitute about 42.19 percent. The regression analysis results show that the 
equation was in good fit since the R

2 
and F-values were significant 0.667 and 0.1899 respectively. Based 

on the above findings, it was therefore recommended that the government should encourage more and 
new extension service delivery network to educate farmers on appropriate level of fertilizers to be used, 
availability, accessibility at the right time and rates of application, provision of adequate farm 
machineries to improve mechanize farming so as to  help the farmers reduce labour shortage and cost, 
and possibly to strengthen task force committees to check and control the price and diversion of 
fertilizers. 
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INTRODUCTION 
 
In sub-Saharan Africa with Nigeria inclusive, greater use 
of mineral fertilizers is crucial to increasing food 
production and slowing the rate of environmental 
degradation, thereby helping in reducing poverty through 
the provision of economic activities that would helpin 
guaranteeing social and economic development. Efforts 
to reduce   rural  poverty  in  the past tended to focus   on  
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increasing the income and food security of rural poor 
people. Increasingly, there has been a greater emphasis 
on the human and social factors that cause poverty 
(IFAD, 2010). 

Nigeria is one of the most populated countries in Africa 
presently with an estimated population of over 150 million 
people as reported by 2006national census and the 
largest in Africa with a fast-growing economy. Agriculture 
is the mainstay of the economy, contributing about 56 per 
cent of GDP (NBS, 2011). In order to realize the objective 
of self-sufficiency in food and fibre production  in  Nigeria,  
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a number of combined strategies have beenemployed to 
increase the productivity of cultivated land. Shah (1994) 
stated that increased production could only be achieved 
with a proper combination of agronomic practices and 
cultivation of highyielding varieties under the specific 
climatic conditions which is in conformity with the works 
of Sleper and Phoelman (2006) which reveals that, 
hybrids generally have higher yield potential than open 
pollinated varieties. Hybrids maize has long ears, more 
grain rows per ear and greater grain yield than the open 
pollinated cultivars. The area of land under cultivation 
could be increased by as much as 100 per cent. And 
there is substantial scope for an increase in irrigation, 
which now covers only 7 per cent of irrigable land in the 
country. In the past and present, the agricultural systems 
were based on the cultural methods of operations; use of 
high weed infestation (Subhan et al., 2008), sub-optimal 
plant nutrition (Rasheed et al., 2004a), water stress 
(Tabassum et al., 2007), improper planting methods and 
crop varieties (Rasheed et al., 2004b; Abdullah et al., 
2007) also led to low yield and productivity. Shifting 
cultivation and bush fallowing were the basic means of 
keeping land productive. Nowadays, technology and 
technological advancement have made possible the 
application of modern agricultural inputs as well as 
improved agronomic practices to achieve this aim. 
Hence, chemical fertilizers have been recognized as one 
of the inputs that hold the key to accelerate agricultural 
production in Nigeria, (Rasheed et al., 2004a). 

Prior to 1976, individual state governments were 
responsible for the procurementand distribution of their 
fertilizerthrough sales agents and extension service units 
of the ministry of Agriculture. Each state managed its own 
fertilizer regimesindependently. This arrangement was 
plagued by numerous challenges. The most serious of 
these problems include: 
 
i. State made separate importation arrangements, thus 
large differences were observed in prices for even same 
brand and quantity of a particular fertilizer. 
ii. Fertilizer ordered for different states arrived the seaport 
at the same time leading to bunching of ships and 
causing great difficulties in the coordination of bathing. 
iii. There was wide control over the quantity and type of 
the material fertilizer being imported as well as quality of 
packaging material. 
 
The focus of this study however, was to examine as how 
best can maize yield be increase under fertilizer usage. 
The choice of maize is basically predicated by a number 
of reasons and the rate of its production in the study 
area. 

Maize is one of the most important staple foods in 
Nigeria. It is consumed by both human beings and 
livestock alike alone with its use in many processing 
industries. Maize is also a major component of livestock 
feed.   This  crop  is   capable   of   producing  the  largest  

 
 
 
 
quantity of grain per unit area (Akbar et al., 2008), 
because of its short life cycle and possibility of growing 
two crops in one year, maize is considered to play an 
important role in the economy of a country. It is the 
primary staple food in many developing countries (Morris 
et al., 1999). According to FAO, 1986, maizeconstitutes 
about 61% of chick, 71.7% of pullets and 65.5% of layers 
and breeder rations respectively. The high nutritive 
content ofmaize makes it an excellent fattening feeds, 
preferable to other cereals in preparing livestock feeds. 
Hence the nutritional value is clearly indicated in the 
Table 1. 
 
 
Economics of fertilizer use 
 
Economics principles can be used to determine the rate 
of fertilizer farmers should use on their crops. Economist 
assumes that, farmers at all times want to maximize their 
profit. The principle states that to maximize profit, a 
farmer should continue to add fertilizer to the crop so as 
the value of the extra output is greater than the cost of 
the extra fertilizer use. In order words, the marginal cost 
of fertilizer must equate the minimal revenue. Production 
processes in which fixed factors are involved are subject 
to the law of diminishing returns. This implies that, as the 
amount of the other inputs are held constant; the amount 
of variable input will increase. Thus, a point is reached 
beyond which the marginal product declines. Hence, the 
most economic range of production is that range at which 
production of marginal physical product (MPP) is 
declining but is greater than zero. 

However, the amount of extra output obtain from the 
application of fertilizer to a particular crop depends on 
many variables including weather, variety, soil, cultivation 
practices as well as quantity of fertilizer and time of 
application. 
 
 
METHODOLOGY 
 
The methodology covers the research methods, the study 
area, sources of data, sampling techniques, and 
techniques of data analysis and limitation of the study. 
 
 
Area of study 
 
The study area is Demsa Local Government Area of 
Adamawa State consisting of two chiefdoms, ten districts 
and many village areas. About 90% of the people in the 
Local Government depend on farming for their livelihood; 
Demsa Local Government Agric. Department (1997).  

Demsa Local Government Area is located on latitude 
10° 04’ N and longitude 12°

 
10’E. It has an altitude of 

192.0 meters with average annual rainfall of 919.2mm. 
The soil of the area   is   characterized   by   sandy   loam  
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Table 1. Nutritional contentof maize and other cereals. 
 

Nutrient  Maize Rice Guinea C0rn Millet Wheat Oat 

Calories 9/100 409.65 397.14 394.06 413.79 413.79 390 

Protein % 10.65 12.51 15.03 9.02 9.03 14 

Carbohydrate  83.88 90.18 79.12 83.86 75 68 
 

Source: Oyenuga (1968) 

 
 
(Adamawa State Ministry of Land and Survey, 1993). The 
Local Government shares boundaries with Numan and 
Shelleng from the South, Mayo Belwa and Yola South 
from the North-east and Girei from East. Hence, 
Adamawa state is located at the Northern part of Nigeria. 
It lies between latitude 7° and 11° North of the equator 
and between longitude 11˚ and 14° east of the Greenwich 
meridian. It shares boundaries with Taraba state in the 
Southwest; Gombe state in the Northwest and Borno 
state in the North. TheState has an international 
boundary with the Cameroun Republic along its Eastern 
boarder. It covers a land area of about 38.74km

2 
with a 

current projected population of about 3.2 million people 
according to 2006 National Census figure using the 
annual estimated population growth rate of 2.8% 
(Adebayo and Tukur, 1997). The state is divided into 
three (3) political zones comprising of twenty one Local 
Government Areas. Both descriptive and inferential 
statistics were employed in the analysis of the generated 
data. These consist of; means, Percentages, frequency 
distribution, correlation matrix and regression analysis.  
 
 
Data collection, sampling techniques and data 
analysis 
 
The data used for the study were mainly from primary 
sources through the use of structured questionnaires 
which were administered to the selected 67 respondents. 
Simple random sampling technique was used for the 
selection of the villages. Both descriptive and inferential 
statistics were adopted in the analysis. These consist 
mainly of the use of means, percentages, frequency 
distribution, and correlation matrix and regression 
analysis. Also t-test and f-test analytic tools were 
employed. 

Linear function of the regression model was adopted 
for the analysis which is represented in the following: 
 

Y = f(x 1, x 2, x 3, x 4, x 5, x 6) 
 

 -b0 + b 1x 1 + b 2x 2 + b 3x 3 +b 4x 4 +b 5x 5 + b 

6x 6 + ei 
 

Y= Maize output (kg) 
X 1 = Age of farmers (yrs) 
X2= Years in farming experience (yrs) 
X 3= Farm size for maize in hectares (ha) 

X4= Quantity of fertilizer use (kg) 
X5= frequency of fertilizer application (no.) 
X 6= Cost of labour(N) 
ei= Error term 
 
 
RESULTS AND DISCUSSION 
 
Socio-economic characteristics of respondents 
 
The information in Table 2 shows the age distribution of 
farmers in the study area, it was revealed that none of the 
respondents were less than 20 years of age. Majority of 
the respondents about34.33 percent fall within the age 
range of 30-39 years, about 26.56 percentof the 
respondents fall within the age range of 40.49 years. 
However, 20.31 percent of the respondents fall within the 
age range of 20-29 years, about 12.50 percent of the 
respondents is within the age range of 50-59 years while 
about 6.25 percent werethose above 60 years. From the 
above results, it reveals that majority of the farmers in the 
study area were young and possibly strong enough to 
meet the challenges of labour intensive requirement of 
farmingsystem being practiced in area. 
 
 
Marital status of respondents 
 
The analysis reveals that majority of the respondents 
which accounted for 68.75 percent constituting 44 
farmers were married,unmarried among the respondents 
constituted about 25 percentwith 16 farmers while 4 of 
the respondents were widows constituting 6.25 percent. 
 
 
Sex of respondents 
 
This simply refers to the biological expression of the 
respondent which is being differentiated between male 
and female. In this regards and from the results of the 
analysis obtained, male farmers dominated the study 
area with regards to the farming activities with 42 
respondents constituting 65.63 percent, while the 
remaining 22 respondents constituted 34.37 percent of 
females. This depicts that, most of the farming activities 
in the study area is being undertaken by males and 
possibly may have wider and great impact in terms of 
contribution to farming activities. 
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Table 2. Socio-economic characteristics of farmers. 
  

Variables  Number of Farmers Percentages (%) 

Age Range   

20-29 13 20.31 

30-39 22 34.38 

40-49 17 26.38 

50-59 8 12.50 

> 60 yrs 4 6.26 

 64 100.00 

Marital Status   

Married  44 68.75 

Single  16 25.00 

Widowed  4 6.25 

Divorced  0 0.00 

 64 100.00 

Sex    

Male  42 65.63 

Female  22 34.37 

 64 100.00 

Educational Attainment   

Non-formal 10 15.63 

Primary  11 17.19 

Secondary  18 28.12 

Post-Secondary 25 39.06 

 64 100.00 

Land Ownership   

Inheritance  38 59.38 

Communal  12 18.75 

Lease  5 7.87 

Purchase  9 14.06 

 64 100.00 
 

Source: Field Survey, 2012 

 
 
Educational status of respondents 
 
This refers to the level of literacy attainment achieved by 
respondents. The level education which often influence 
the level of acceptability and adoption of new 
technologies and innovation that will help in shaping their 
overall participation in whatever farming activities they 
may likely come across. Similarly, it is expected that, 
there were the knowledgein terms of advocating, the 
higher the possibility of one’s willingness to looking for 
new and innovative advancement in a given choice 
occupation. Therefore, literacy level tends to have 
positive resolve most on the rate of participation and 
adoption of best practices. 

The analysis of level of education of respondent 
therefore revealed that, out of the 64 respondents, only 
10 respondents representing 15.63 percent had non-
formal education while 11 respondents constituting 17.19 
percenthad primary school education. However, those 
with secondary and  post-secondary  levels  of  education 

were 18 and 25 respondents representing28.12and 39.06 
percent respectively. This indicates that, their educational 
level is quite  adequate  to  comprehend  and  adopt  new 
technologies that maybe provided through the various 
capacity building efforts in all aspect of agricultural 
practices and thereby leading them to sustainable 
livelihood. 
 
 
Land ownership 
 
Land is one of the natural resource available to 
agriculture and often considered as one of the most 
important input in agricultural production. The system of 
land use, control and ownership tends to have great 
influence on agricultural production. However, from the 
analysis it shows that, 38 respondents constituting 59.38 
percent obtained their land through inheritance, 12 
respondents accounting 18.75 percent of communal. 
Similarly, 5  respondents  representing  7.81 percentages 
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Table 3. Production activities (Labour Source and Credit acquisition for Farmers).  
 

Source of Finance Number of Farmers Percentage 

Labour Source   

Family  30 46.88 

Communal  8 12.50 

Hired  11 17.18 

Family/Communal 3 4.69 

Family/Hired 7 10.94 

Family/Hired/Communal 5 7.81 

 64 100.00 

Credit Acquisition   

Personal Savings 46 71.87 

Agricultural Loans 1 1.57 

Communal Banks 2 3.13 

Friends and Relations 6 9.13 

Personal Savings/Agricultural Loan 2 3.13 

Personal Savings/Friends/Relations 5 7.81 

Personal Savings/Agric. Loan/Friends 2 3.13 

 64 100.00 
 

Source: Field Survey, 2012. 

 
 
their land through leasing process with the remaining 9 
respondents resulting to about 14.06 percent acquire 
their lands through purchase. 
 
 
Labour 
 
Labour and labour requirement are necessary factors in 
the establishment of any investment and one of the major 
determinant of the success of any project. The labour 
situation in the study area shows that family and hired 
labours were the main sources of labour. Farmers also 
used communal labour which is another form of informal 
cooperative with the family labour as a major source of 
labour in the study area. The results gotten from the 
survey indicated that, the farmers who used family labour 
were at the majority comprising of 30 respondents which 
represented about 46.88 percent, the communal and 
hired labour comprising of 8 and 11 respectively 
accounted for about 12.50 percent and 17.18 percent. 
Those that combine both family and hired labour which 
stood at 7 represented about 10.94 percent. Similarly, the 
family and communal combined labour employed had 3 
representing about 4.69 percent whereas those that 
combined all the 3 sources of family, hired and communal 
labour available were 5 constituting about 7.81 percent. 

 
 
Credit acquisition 
 
Capital or otherwise finance either in the form of support, 
loan or credit or in whatever forms plays an important in 
any given investment. Similarly, the availability and the 

accessibility of the credit and right cost and time is very 
central to the development of any enterprise. Therefore, 
accessibility, ability and affordability to credit would shape 
the way small holder farmers see agriculture and the 
strategies they adopt. This would enable them select 
better and high yielding varieties, plant early and stick to 
sustainable practices (Ogunleye, 2000; Lakwo, 2010). 
From the analysis, it was further revealed that, majority of 
the respondents 46 constituting 71.87 percent, finance 
their farming business through personal savings, 1 
respondent constitutes 1.86 percent sourced his farm 
from agricultural loans obtained from financial 
institutions.Similarly, 2 respondents accounting for3.13 
percent financed their farm business from commercial 
banks with 6 respondents taking 9.37 percent finance 
their farms from friends and relations. Thus, some 
respondents have multi-variate sources (Table 3). 
 
 

Fertilizer use 
 

Fertilizer either in the form of organic manure or chemical 
form is normally being used as a catalyst for increase in 
soil productivity, crop growth and yield. Fertilizer is one of 
the most important inputs that directly affect productivity 
of a land which on the final analysis affects crop growth, 
development and yield. Hence, in the study, both the 
organic and inorganic fertilizers were used. The inorganic 
fertilizer was the widely most used fertilizers in the study 
area with 53 respondents constituting 82.81 percent while 
the remaining 11 respondents constituting 17.19 percent 
usedthe organic type. It is therefore evident clear that 
farmers in the study area were aware of the benefits 
derived from the use of fertilizer (Table 4). 
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Table 4. Use of fertilizer. 
 

Application /Type Number of Farmers Percentages 

Inorganic Fertilizer 53 82.81 

Farm Yard/Organic Manure 11 17.19 

 64 100.00 
 

 Source: Field Survey, 2012. 

 
 

Table 5. Farmers source of fertilizer. 
 

Source  Number of Farmers Percentage 

Ministry of Agriculture (MOA) 3 4.69 

Agricultural Development Program  (ADP) 6 9.37 

Open Market 37 7.81 

MOA and ADP 3 4.69 

ADP and Open Market 4 6.25 

Others  11 17.19 

 64 100.00 
 

Source: Field Survey, 2012. 

 
 

Table 6. Regression analysis selected variables. 
 

Variable  R
2
-value R 

-2
- value F-value S-Error Remarks 

Age of farmers (yrs) 0.003 0.000 0.0021 0.1528 Not significant 

Years in farming (yrs) 0.000 0.000 0.0002 0.1475 Not significant 

Farm size (Ha) 0.518 0.510 0.6652 0.1063 Significant 

Quantity of Fertilizer 
Used (kg) 

 

0.300 

 

0.289 

 

0.2620 

 

0.1285 

 

Significant 

No. of fertilizer 
application 

 

0.000 

 

0.000 

 

0.000 

 

0.1550 

 

Not significant 

Cost of labour (N) 0.311 0.286 0.1221 0.1232 Significant 

Combine Equation 0.667 0.631 0.1899 0.0904 Significant 
 

Source: Field Survey, 2012 

 
 
Source of fertilizer 
 
From the results obtained (Table 5), it was revealed that 
37 respondents who were at the majority constituted 
57.81 percent got their fertilizer from the open market in 
which the cost of procurement is relatively high while 3 
and 6 respondents constituting 4.69 and 9.37 percent 
procured their fertilizer from the Ministry of Agriculture 
and Agricultural Development Program (ADP). Similarly, 
3 respondents who accounted for about 4.69 percent and 
4 respondents constituting 6.25 percent respectively 
sourced their fertilizers from Ministry of Agriculture, ADP 
and the open market. Only 11 of the farmers accounting 
for 17.19 percent obtained theirsfrom other sources like 
friends, relations and farm yard manure. 

The total output i.e. harvest measured in bags (100kg) 
was used as the dependent variable while the 
independent variable include the X1 (ages of farmers), X2 
(years in farming experience), X3 (farm size  in  hectares), 

X4 (quantity of fertilizer used in 50kg bags), X5 (number of 
fertilizer application in a season) and X6 (cost of labour in 
naira). 

The results of the regression analysis from the 
combined effect of the six variables reveals that, farm 
size, quantity of fertilizer used and cost of labour, all 
together are highly significant as revealed by the with the 
R

2
, adjusted R

2
 and the F-valuesof 0.667, 0.631 and 

0.1699 respectively (Table 6). 
 
 
Conclusion 
 
From the results of the study, the economies of fertilizer 
used on maize crop production in Adamawa State; A 
case study of Demsa Local Government Area shows that, 
the high output of maize from the study area was due to 
the returns in maize which induced many farmers into 
maize production. However, the farmers in the study area  



 
 
 
 
despite the high output of maize do notget much of the 
needed increase in yield even after the application which 
may be due to its late supply and application to the maize 
crop in the study area. Also, many farmers do not use 
fertilizer in the right quantities due to the fact that, the 
cost of procuring fertilizer as against the market price of 
the produce has been discouraging and economically 
unjustifiable from the economic point of view.  
 
 
Recommendations 
 
The following are the recommendations made based on 
the findings of this research; That Government should 
mount better agricultural extension services to educate 
the farmers on the recommended fertilizer to use 
methods of and time of application, reliable source of 
credit should be established community levels. This is to 
be done in both cash and kind and channeled to the 
farmers through cooperative organization, availability of 
various types/ alternatives fertilizers at the appropriate 
time is identified as a very important factor, provisionof 
farm machinery and other mechanized services to help 
the farmers reduce labour cost and shortage problems in 
fertilizer application, fertilizer management committee 
should be established to check and control the price and 
diversion of fertilizer and other essential agricultural 
inputs. 
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