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Increasing the output of rice to match the growing demand for rice is a global challenge, and with 
growing world population, the need becomes more pertinent. For developing countries with high 
population density like Nigeria, the importance of rice in the food security status of the population 
cannot be questioned. Although the production of rice in Nigeria has been increasing over time, there is 
need to move towards sustainable land and water management. This has placed considerable demand 
to increase productivity per unit of land. The way in which the resources in rice production are utilized 
is a crucial pointer to the manager of a way to re-organize production to ensure higher productivity. 
This study examined resource use efficiency in rice production using the Cobb Douglass production 
function. Respondents for the study were randomly selected among farmers in the Lower Anambra 
Irrigation Project. The study showed that although rice production is profitable in the area, some 
resources were not efficiently being utilized. Recommendations for increasing the output of rice were 
proffered.  
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INTRODUCTION 
 
Rice (oryza sativa) as a crop has received widespread 
attention from International and regional bodies due to its 
importance. Research work continues to go on to develop 
better varieties of the crop suited to a particular climates. 
In West Africa, under the umbrella of the West African 
Rice Development Authority (WARDA), some countries of 
West Africa of which Nigeria is one, are carrying out 
intensive research and promotion of the cultivation of  the  

crop (WARDA, 1996). 
Among the cereal grains, rice is the second only to 

wheat in terms of total world production (Goni et al., 
2007). A recent Food and Agriculture Organization (FAO) 
estimate of cereal supply and demand puts the 
2015/2016 world wheat production at 758.0 million 
tonnes followed by rice which is 497.8 million tonnes, 
while  data  for  other  grains  is  aggregated  together  as 
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coarse grains (FAO, 2017). It is a preferred food in urban 
centers of many countries including Nigeria (Igbokwe, 
2001) and in institutions, because of the relative ease of 
preparation in catering for large numbers of people 
(Akande, 2002).  

In Nigeria, its importance is seen in the fact that it is 
accepted amongst all cultures (Okeke et al., 2008; 
Onimawo, 2012), and is normally preferably prepared in 
social functions. As noted earlier the ease in preparation 
and its wide usage in festivities have made rice a popular 
meal in most households in Nigeria, with almost similar 
recipes for preparation across the cultures. It is estimated 
that the per capita consumption of rice is about 24.8 kg 
(Adeyeye et al., 2010).  

Rice is a semi- aquatic plant which thrives well in wet 
parts of the landscape where other cereal crops cannot 
survive, but is less tolerant of low soil moisture than other 
crops (Huke, 1976). This means that, it can only be 
produced where there is enough water within the crop 
growth cycle. Almost all agro-ecological zones in Nigeria 
can support rice growth (Akande, 2002; Daramola, 2005). 
On the basis of water availability, there are two major rice 
farming systems namely: upland rice and wet paddy or 
swamp rice. The swamp rice or wet paddy describes a 
system where the land on which rice is grown is water 
logged for most part of the year. Such lands are located 
close to river banks, or in lowland plains covered with 
water from a dam (FAO, 1984).  

Upland rice refers to a system of growing rice on both 
flatlands and sloping lands that depend on rainfall for 
moisture (IRRI, 1975). The major rice ecosystems in 
Nigeria are lowland upland rain-fed, lowland rain-fed, 
upland rainfed and supplementation of precipitation by 
Irrigated production systems which together account for 
97% of rice produced in Nigeria (Daramola, 2005).  

Rice is processed simply by removal of husk and bran. 
Fat and protein content are low (Erhabor and Ojogho, 
2011), so it can store well in a hot and damp climate. It 
has been noted that rice is the leading food in parts of the 
world with high population density and in areas where 
dietary levels are not adequate (Bouman et al., 2007; 
Huke, 1976).  

In terms of consumption in Nigeria, rice is the fourth 
most important staple crop, rising from a fifth position in 
the 1960’s (Akande, 2002; Cadoni and Angelucci, 2013; 
Osifo, 1971).  It is thus not surprising to note that rice 
production in Nigeria has been increasing over the 
decades (Figure 1).  

This spectacular growth in production could be 
attributed to a variety of factors including the rapidly 
growing per capita demand for rice, expansion of 
cultivated area, and the influence of government policies 
and programs in the rice sector (Erhabo and Ojogho, 
2011; Ogundele and Okoruwa, 2006; WARDA, 1981).  

This  growth  notwithstanding,  the  demand  for  rice  in  
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Nigeria far outstrips the domestic supply (Bamidele et al., 
2010; Kebbeh et al., 2003; Odomenem and Inakwu, 
2011). The growth in demand is attributed to factors such 
as increasing population, increased income levels, and 
rising urbanization (Akande, 2002; Cadoni and Angelucci, 
2013).  

Nigeria is currently the largest producer and consumer 
of rice in West Africa (Cadoni and Angelucci, 2013; 
Daramola, 2005; Oyinbo et al., 2013). Nigeria meets its 
demand deficit through importation of rice from other 
countries (Ogundele and Okoruwa, 2006; Akinbile, 2010, 
Adenuga et al., 2013; Obayelu et al., 2017). Currently, 
Nigeria is the second largest importer of rice in the world 
(Cadoni and Angelluci, 2013; Oyinbo et al., 2013).  

In an attempt to bridge the supply/demand gaps, the 
Federal Government of Nigeria, under various regimes 
have come up with programmes and  policies to stimulate 
greater local production and consumption of locally 
produced rice and other staple crops (Cadoni and 
Angelluci, 2013; Ajijola et al., 2012; Ogundele and 
Okoruwa, 2006; WARDA, 2003).  The country has the 
capacity in terms of fertile land, agro-climatic conditions 
and labour to substantially increase its rice production 
and output (Coalition for African Rice Development 
(CARD), 2009).  

The attendant benefits this would provide to all in the 
rice value chain are enormous and worth pursuing. For 
instance this would create further employment in the 
production, processing, and marketing aspects of the rice 
value chain. Also it is important to enhanced accessibility 
from the production site to the market that this will 
generate. Apart from increasing income and contributing 
to food security, increased rice output overtime may turn 
around the supply-demand gap, saving foreign exchange 
for the nation. 

The Lower Anambra Irrigation project in Omor Anambra 
State is the focus of this study. Rice is the sole crop 
grown here. The Irrigation project is situated in Anambra 
state which is one of the states of South-eastern Nigeria, 
noted for its high population density (Okafor, 1991), with 
an estimated density of 1,500-2,000 persons per square 
kilometer with most people residing in urban areas 
(Ministry of Economic Planning and Budget, 2005). Rice 
is also a staple crop here and has grown in importance 
with the changing socio-economic status of the 
population. The combination of high population density 
and insufficient land for agriculture drives the need for 
increased output of rice in existing rice production 
technologies. With a poverty estimate of 51% in 2005 and 
57.70% in 2008 based on a poverty mapping conducted 
through the support of reforming the Institutions program 
(SRIP) of the European Union (EU-SRIP, 2008), there is 
a need to produce more food and at the same time 
alleviate poverty in the state.  

Increasing the  output  of  rice  at a low unit cost so that  
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Figure 1. Nigeria rice production trend 1971-2014. Source:  Calculation with data from FAOStat 2017. 

 
 
 
farmers can be assured of reasonable profits and poor 
consumers can purchase at low prices becomes a 
growing challenge. According to Coalition for African Rice 
Development (CARD) (2009), rice yield in the Irrigation 
schemes in Nigeria has the potential to reach 7 to 9 
tonnes/hectare, while rainfed lowland has the yield 
potential of 3.0 to 6.0tonnes/ha but this potential is not 
being realized. The rainfed lowland realizes only 1.5 to 
3.0t/ha of rice (CARD, 2009), while irrigated rice realizes 
3.5t/ha (Cadoni and Angelluci, 2013). 

Apart from biophysical and institutional factors, a key 
socio-economic factor in assessing crop performance is 
the resource use efficiency in the farm.  An examination 
of resource allocation scenarios in existing rice production 
systems would provide starting point information on why 
rice productivity is less than desired in Nigeria.   

This study therefore examines resource use efficiency 
in the Lower Anambra Irrigation Project (LAIP), Anambra 
state. The LAIP is a public sector irrigation scheme with 
the objectives of contributing to food production so as to 
achieve self sufficiency in food, introduction of advanced 
farming techniques for high production together with 
intensive training of staff and farmers, and formulation of 
optimum cropping pattern, establishment of farm 
management and farmers’ organization (LAIP, 2000). In 
Nigeria, more than 90% of rice is produced by resource 
poor small scale farmers (CARD, 2009; Muhammad-
Lawal et al., 2013), and most of the farmers have small 
farm sizes of about 1 to 5 hectares (Odozi, 2014). Given 
this average size of farm land, economies of application 
of relevant technologies remain elusive.  

Increasing the output of rice and consequently the 
supply entering the market depends primarily on the 
quantity of  labour,  suitable  land  and  capital  under  the 

control of farmers, the existing production techniques and 
constraints as well as access to additional resources and 
techniques (Winch and Kivunja, 1978).  

The incentive for farmers to increase their production of 
rice will depend upon the relative profitability of rice vis-à-
vis the other crops in their farming systems; the ability 
and cost of adopting technologies; the ability and cost of 
reducing present rice production constraints; the perceived 
risk associated with new planting materials and techniques 
(Winch and Kivunja, 1978). As the Nigerian government’s 
priority is to promote productivity in staples including rice 
(FMARD, 2016), there is need to examine the efficiency 
of production so as to proffer policy guideline. 

Although rice as a crop and product has attracted 
several studies in Nigeria, many focused on policy, 
consumption and marketing dimensions (Cadoni and 
Angelucci, 2013; Daramola, 2005; Ifejirika et al., 2013; 
Emodi and Madukwe, 2011; Erhabor and Ojogho, 2011; 
Adeyeye et al., 2010; Bamidele et al., 2010; Daramola, 
2005), while several studies focused on productivity and 
resource use efficiency in rice production, in other parts 
of Nigeria. For instance Ogundele and Okoruwa (2006) 
ascertained technical efficiency differential between 
improved rice variety farmers and those who planted 
traditional varieties of rice in Kaduna, Kano and Ebonyi 
states of Nigeria. The stochastic frontier model was used 
in the study and showed that there was no significant 
difference in efficiency between the two categories.  

A study by Kebbeh et al. (2003) focused on constraints 
and opportunities for irrigated rice farming in six irrigation 
schemes mainly in Northern Nigeria. In the Lake Chad 
basin, Goni et al. (2007) examined resource use efficiency 
in rice production using a Cobb-douglas Production 
function. 



 
 
 
 
 
 
Results and findings from these studies cannot be easily 
applied to rice production in Southeastern Nigeria given 
the agro-ecological differences between the study areas.  

There is need to examine the resource allocation 
scenarios amongst rice farmers in Southeastern Nigeria, 
particularly in the highly populated states like Anambra, 
hence this study. Although the area under study is within 
a public sector irrigation facility, the rice production 
studied was under rainfed system as the irrigation scheme 
had become dilapidated.  
 
 
Resource use efficiency 
 
Farm resources are inputs of labour, capital, land and 
management. These are combined in different ways to 
produce outputs. An increase or decrease in output is a 
result of the level and or method in which the resources 
used in production are combined. As defined by Olayide 
and Heady (1982) agricultural productivity is the index of 
the ratio of the value of total farm output to the value of 
the total inputs used in farm production.  

Productivity can be enhanced by increase in quality of 
inputs, changes in techniques, better trained labour, 
substitution of capital for labour, better organization of 
production and new ideas even when there are no 
changes in the quantity and proportion of factors (Olayide 
and Heady, 1982; Lipsey, 1983).  

Optimal productivity of resources denotes an efficient 
use of resources in the production process. Efficiency is 
concerned with relative outcome of the processes and 
activities and techniques used in converting a set of 
inputs into output. According to Upton (1996), the 
economic optimum can be obtained by comparing the 
cost per unit of a resource input with the marginal product 
earned. The economic optimum is then obtained where 
the marginal value product equals the unit factor cost 
(Upton, 1996).   

As defined by Ellis (1993), technical efficiency is the 
maximum obtainable level of output that can be gotten 
from a given level of production inputs. For a farm to be 
considered as a perfectly efficient farm, this ratio has to 
be unity (Olayide and Heady, 1982). This means that the 
larger the amount of the input the smaller the size of this 
ratio (Timmer, 1980).  

Efficiency techniques can be considered therefore as 
those techniques that give higher output for a given set of 
inputs than other possible techniques with lower total 
production cost. Differences in technical efficiency 
according to Minjidadi and Norman (1982) can be 
attributed to at least four factors: differences in managerial 
ability; the employment of different levels of technology 
as indicated by the quality or type of input employed; 
different environmental qualities like soil, rainfall and 
solar   radiation;  and  non  economic  and  non  technical  
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factors which can prevent some farmers from working 
hard enough on their plots, thus failing to achieve the 
best level of farm output. 

Allocative or price efficiency refers to the ability to 
choose levels of input and outputs that maximize profit 
given relative prices (Ellis, 1993).       
 
 

MATERIAL AND METHODS 
 

The area studied was Anambra state, Nigeria. Anambra state has a 
total land area of 4,415.54 m3 and a population of 4.182.032 
persons (NPC, 2006).  

More than 50% of the population are engaged in agricultural 
production in the area of food crops, tree crops, fisheries and 
livestock (Anambra State Agricultural Development Programme 
(ANADEP), 2006). The actual area cropped with rice in Anambra 
State is estimated at 12,000 hectares, and the production systems 
are rainfed lowland and rainfed upland (Ecosystems Development 
Organisation (EDO), 2003). The rice potential for the state remain 
largely untapped (EDO, 2003; LAIP, 2000). 

A purposive selection of the Lower Anambra Irrigation Project 
(LAIP) in Aghamelum Local Government area in the state was done 
due to the large scale of rice production in the area. The irrigation 
project has a land area of 5,000 hectares. From this, 3,850 
hectares were developed for irrigated cropping while the rest (1,150 
hectares) is used for rainfed farming (LAIP 2000). There are two 
distinct seasons in the local government area: the rainy and dry 
season. The duration of the rainy season is about 7 to 8 months in 
the area, starting from April/May to October/November. The 
average annual rainfall in the area is approximately 1,730 mm and 
this is bi-modally, distributed with peaks in July and September. The 
area records a maximum temperature of 38°C and a minimum 
temperatures of 22°C annually (Urama and Hodge, 2004). 

Respondents for the study were selected using purposive and 
simple random sampling methods. Because the study was on rice, 
the Lower Anambra Irrigation project area was purposively selected 
in the first instance as it is a major rice growing area. A total of 160 
farmers were randomly selected from the list of farmers involved in 
rainy season production. After data cleaning, 143 farmer responses 
were finally used for the study.  

The data were obtained from primary sources using structured 
questionnaires. A pilot test of the questionnaire was done so as to 
remove ambiguity and ensure accuracy. Apart from the socio-
economic characteristics of the farmers, data collected included 
farmers input level and costs, and output level and price data.  

To measure resource productivity and enterprise profitability the 
Cobb- Douglass production function and Gross Margin Analysis 
were used. These are specified as follows: 
 

 Y  =  aX1
b1X2

b2   X3
b3   X4

b4 X5
b5     ei 

Where Y   =   Output of rice (kg) 
 X1 = Land (farm size  in hectares) 
 X2

 = seed ( rice seed  in kg).  
 X3 = Labour  (measured in mandays)  
 X4 =  Fertilizer ( measured  in Kg)  
               X5 =   other agrochemicals used (N). 
b1, b2, b3,  b4,  b5,   are elasticity of response of X1,  X2 , X3, X4, and 
X5  to output respectively 
 

 a = intercept 
 ei = error term  
 
In  order to determine the resource use efficiencies, the b-values as 
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obtained from the regression results were used to determine the 
allocative efficiency by estimating the ratio of the Marginal Value 
Product (MVP) of each input to the factor price or Marginal Factor 
Cost (MFC) of the factor input. Thus allocative efficiency is best 
achieved where: 
 

Allocative Efficiency  = 1
MFC

MVP
 
 

 
Where: 
 
MVP = Marginal Value Product of the resource input 
MFC = Marginal Factor Cost of the resource input 
 
If the value of the above ratio is more than one, it means that the 
farmers were under utilizing the production resource. If on the other 
hand, the above ratio is less than one, it implies that the survey 
farmers were over utilizing the production resource. Gross Margin 
(GM) is specified as follows: 
 
GM   = TR – TVC  
 
where  
 
GM = Gross margin (N) per hectare 
TR = Total revenue (N) per hectare 
TVC = Total variable cost (N) per hectare 
 
From the Gross Margin the Net Profit is derived as follows: 
 

Net Profit = GM – FC  
 
Where FC is the fixed costs of production like rent, depreciation on 
farm implements 
 
 
Cost of production and management practices in rice 
production 
 
The cost of one season production for one hectare of irrigated rice 
field was not completely uniform amongst the respondents because 
of certain variations like differences in intensity of weed, time of 
carrying out operation, disease and pest occurrence, and so many 
other variables. The averages of the costs and quantities harvested 
were computed and used in calculations. The average yield of 
paddy rice was 26.14 bags of 202 kg bag all being equivalent to 
4705.2 kg of paddy rice per hectare.  The farmers rented the rice 
fields in plots from the irrigation agency in LAIP. 

Each plot is comprised of eight chains. Two plots in the rice 
scheme, add up to one hectare therefore, a hectare has 16 chains. 
For most of the operations, labour is paid for per chain of field 
worked. The first activity undertaken is land clearing and 
preparation. This is mostly done using tractor, although a few 
farmers used human labour for this activity.  After harrowing, the 
rice seed is planted by broadcasting across the chains in a manner 
to ensure even spread. This is usually done by two people.   

After two weeks, if there are some portions of the field that did 
not germinate well, “patching” is done to fill up those portions, by 
replanting, this time more carefully to ensure germination. The 
number of people involved in patching is determined by the severity 
of the germination gap. This is followed by fertilizer application 
which is by broadcasting too. Two people on the average carried 
out this activity. The pesticide as well as herbicide used are in liquid 
form and are applied by spraying  using  sprayer. Weeding  is  done 

 
 
 
 
using human labour. The average charge for this activity was N580 
per chain.  

When the rice starts producing panicles, the next thing is to 
guard against the pests. The major pest in the area is the bird. The 
farmers guard against it by engaging labourers to watch and drive 
out birds from the field. Some put a scare crow in addition. The rice 
is cut when fully mature at about three months after planting. The 
sheaves are then threshed using a threshing machine to remove 
the seeds from the sheaves. Thereafter, winnowing is done to 
separate the sheaves from the seeds. The seeds are then bagged 
and transported out of the farm. The average costs involved in 
these processes are as outlined in the results section. 

 
 
RESULTS  
 

The Cobb-Douglas Production function was used to 
determine the influence of inputs used for rice cultivation 
on the output of rice in LAIP. The predictor variables were 
land, (X1), seed (X2), Labour (X3), fertilizer (X4) and 
Agrochemicals (X5). The regression result is presented in 
Table 1.  

The overall F-value (F= 217.6751; p ≤ 0.05) of the 
regression is significant at 5%. The significant variables 
are seed, land and fertilizer. These accounted for 88% of 
the total variation in the output of rice in the location. This 
study shows that fertilizer has a positive influence on 
yield. Since the co-efficient of Cobb Douglas equation is 
the elasticity, it can be said that a unit increase in the 
level of fertilizer will lead to a 30% increase in rice yield.  

Farm size also influenced yield positively. From the 
table, since the coefficients are the elasticities, it can be 
said that when a farmer increases his farm size by a unit, 
output would increase by 108%. The quantity of seed 
used was also significant but had a negative sign.  
 
 

Resource use efficiency in rice production 
 

The coefficients of the relevant explanatory variables 
obtained were used to calculate the efficiency of resource 
utilization as presented in Table 2. The table shows the 
measures of efficiency of resource use in rice production 
in LAIP Omor. The parameters such as the average 
physical product (APP), marginal physical product (MPP), 
Marginal value Product (MVP), marginal factor cost ( 
MFC) and the ratio of  MVP to MFC were derived and are 
presented in the table. It shows that there is allocative 
inefficiency in the utilization of resources. All of the 
resources were underutilized.  
 
 
Gross margin analysis  
 

For a gross margin and profit analysis to be done, a crop 
enterprise cost and return statement or budget is needed. 
According to Johnson  (1990),  variable  costs  are  those  
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Table 1.  Estimated Cobb-Douglass function for rice in LAIP. 
 

Variable  Regression coefficients Standard error t-value 

Intercept 3.729 0.397 9.38 

Land 1.081* 0.187 5.77 

Seed -0.233* 0.687 -3.39 

Labour -0.089 0.136 -0.65 

Fertilizer 0.302* 0.105 2.86 

Chemicals -0.035 0.041 -0.87 
 

R
2
 = 0.88; * = Significant at 1%. 

 
 
 

Table 2. Efficiency of resource use in rice production. 
 

Resource APP (kg) MPP(kg) MVP(N) MFC(N) MVP/MFC 

Land 5229.69 5655.21 232881.54 2200 105.8 

Seed 50.73 11.84 487.762 196 2.488 

Fertilizer 20.25 2.54 251.898 84 2.998 
 

Note: APP = Average physical product, MPP =Marginal Physical product, MVP= Marginal Value 
Product, MFC= Marginal Factor Cost. 

 
 
 

costs that vary in roughly direct proportion to the level of 
activity or area planted.  They are costs over which a 
manager has control at a given time (Kay et al., 2008).  

The gross margin is the difference between value of 
production and the marginal cost of that production. In 
practice, it is taken as the surplus (or deficit) left after 
variable costs have been subtracted from value of 
production or gross income. The Table 3 below shows 
the cost and return statement for rice production in LAIP. 
The average yield of paddy was 26 bags weighing 202 kg 
each on the average. The total revenue derived from this 
was N 216, 320. The major variable cost component was 
labour used for various farm operations. 

Gross margin is given as Total revenue per hectare – 
Total Variable cost per hectare. In the LAIP scheme total 
revenue is given as N216 320 and total variable cost is 
N123, 518 
 

Gross Margin = TR- TVC  
 

= N 216,320 - N 123,518 
= N 92,802 
 
Profit is given by TR - TC 
 
= N 216,320 - N 126,658  
= N 89,662 
 
 

DISCUSSION 
 

The  analysis  has  shown  that  some  resources  namely  

seed, land and fertilizer were significant in influencing 
yield of rice. Fertilizer had a positive influence on yield. 
This could be because rice responds highly to fertilizer 
application.  

As noted by Ogundele and Okoruwa (2006), fertilizer is 
one of the most critical inputs in rice production. Since 
farm size positively influenced the rice yield, there is 
room for farm size expansion within the limits of the 
management capacity of the farmers. The LAIP 
authorities can do well, to expand the area allocated to 
farmers in the rainy season, and thus increase an 
individual farmers allotment. 

Use of seed negatively influenced rice output. It could 
be that they were overusing seeds, as it was observed 
that they planted rice by broadcasting method, or 
because of poor seed management practices. It is also 
possible that farmers were using grains to plant but not 
seeds, so using additional quantities of seed may not 
mean much to output.  

In a similar study of resource use efficiency by Goni et 
al. (2007) in the Lake Chad area of Borno state, it was 
found that labour and fertilizer significantly influenced the 
rice output at 1% level. Farm size was not significant 
while seed affected the output at 5% level of significance. 
The ratio of the MVP to MFC for all the resources shows 
that, there is allocative inefficiency as resources were 
underutilized. 

Farmers should consider increasing their use of the 
resources, within the limits of their management capacity 
and biological relationships, as this has a high potential 
for farmers to  increase  their  output  and  income. These 
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Table 3.  Enterprise cost and returns statement for one hectare of rice crop in LAIP. 

  

Item Unit Quantity Price/Unit N Amount N 

A. Revenue - - - - 

Sale of Paddy Rice 202kgbag 26 8320 216,320 

Total Revenue - - - 216,320 

B.Variable Costs - - - - 

Seed    Bag 3 4900 14700 

Fertilizer 50kg bag 5 4200 21000 

Pesticide Litre 3 1082 3246 

Herbicide Litre 7 1460 10220 

Labour - - - - 

Land preparation Manday 1 6600 6600 

Harrowing Manday 16 400 6400 

Planting Manday 2 500 1000 

Patching of Rice Field Manday 3 600 1800 

Fertilizer Application Manday 2 400 800 

Herbicide Application Manday 3 450 1350 

Pesticide Application Manday 3 430 1290 

Weeding Manday 8 580 4640 

Bird Scaring - 2 4436 8872 

Harvesting - 16 450 7200 

Packing of rice panicles - 10 370 3700 

Threshing - 5 5370 per plot 10740 

Winnowing - 7 560 3920 

Gathering - 6 420 2520 

Bagging - 6 420 2520 

Transport Bag 25 440 11000 

Total Variable Costs (B) - - - 123 518 

Gross Margin (A-B) - - - 92 802 

C Fixed Costs - - - - 

Administrative charge  Ha 1 2 200 2 200 

Depreciation  - - - 940 

Total fixed cost - - - 3140 

Total Costs (B + C) - - - 126 658 

Profit( TR- TC) - - - 89 662 

 
 
 
findings agree with Goni et al. (2007) as their study found 
that the ratios of MVP to MFC were greater than unity (1) 
for seed, farm size and fertilizer in the Lake Chad area of 
Borno State.  

The gross margin analysis shows that, the major cost 
component was labour. This accounted for about 59% of 
the variable costs in LAIP. It also showed that rice 
production is a profitable enterprise. 

 
 

Conclusion 
 
From  this  study,  it  can  be  inferred  that  although  rice  

production in the scheme is income yielding and 
profitable, the enterprise is not organized or managed in 
ways to ensure efficiency. This means that under the 
current resource management and utilization scenario, 
increased rice output will not be easily attained. As rice is 
a major staple crop and its production, processing and 
marketing are sources of livelihood not only in the area 
but also all over the nation, there is need to address the 
underlying factors leading to inefficiency. In the light of 
this, the following recommendations are proffered: 
 
(1) Since a good proportion of the land in the project area 
is not put under use in the rainy season, there is  need  to 



 
 
 
 
 
 
increase the size of land allocated to a farmer in the 
project which utilize economies of scale.   
(2) There is need to examine rice seed handling by 
farmers to ensure that they use viable seeds. 
(3) The dilapidated irrigation facilities should be repaired, 
as rice thrives best with ample water supply, which 
enable dry season production of the crop. 
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