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Irrigation farming has increased in Nigeria in the recent times. The possible reason for this is the increased
awareness from the Fadama project jointly funded by World Bank, Federal Government and State Governments.
This work was carried out to assess the income generating potential of irrigation farming which may reduce
poverty and hunger and directly achieve an important aspect of the Millennium Development Goals. The study
which was conducted between October 2005 and April 2006 covered towns and villages within the South
Western region of Nigeria using data collected from a sample of four hundreds and fifty Fadama (irrigation)
farmers. Structured questionnaires were administered to irrigation farmers in selected towns of two randomly
selected Local Governments of two selected states (Oyo and Ogun States)- The result of the study showed that
irrigation farming is a profitable venture. Farmers realized an average net income (profit) of N109, 750 from
irrigation farming for the period. Furthermore, irrigation farming was found to be capable of alleviating poverty
among farming households because they were able to live above US $1/day/person which is the threshold for
poverty level. Hence irrigation farming can be used to achieve the MDG of reducing poverty and hunger. The
Ordinary Least Square (OLS) regression showed that farm size, years of irrigation experience, seed, labour and
fertilizer were found to have significant effects on profit realized from irrigation farming. Major crops grown are
vegetables (such as Okra, Chocorus olitorus, Telferia spp and Amaranthus).
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INTRODUCTION

In the year 2000, member states of the United Nations
came together to create a more prosperous world. In or-
der to achieve this, the joint declaration set out eight
goals: the Millennium Development Goals (MDGs). One
of the eight MDGs is the “Eradication of extreme hunger
and poverty”. The problem of hunger and of course mal-
nutrition cannot be addressed without paying proper at-
tention to agriculture. In the developing countries, most
farmers practice rain-fed agriculture which results in low
productivity, low income, perpetual poverty and malnutri-
tion. To improve agricultural productivity in these coun-
tries, irrigation farming along with the use of improved
seeds, fertilizers and other relevant inputs become the

*Corresponding author. E-mail: taofikdaud@yahoo.com.

best alternative option. This will help in reducing hunger
and malnutrition because there are direct relationships
between agricultural productivity, hunger, malnutrition
and poverty (Strauss 1986). It is a known fact that incre-
ased agricultural productivity enables farmers to produce
more food, which translates into better diets and under
good market conditions offers a the farmers opportunity
to earn more income.

Despite its plentiful resources and oil wealth, poverty is
widespread in Nigeria. The situation has worsened since
the late 1990s, to the extent that the country is now con-
sidered one of the 20 poorest countries in the world. Over
70% of the population is classified as poor, with 35% liv-
ing in absolute poverty. Poverty is especially severe in ru-
ral areas, where social services and infrastructure are
limited or non-existent. The great majority of those who
live in rural areas are poor and depend on the agricultural



for food and income. About 90% of the country’s food is
produced by small-scale farmers cultivating tiny plots of
land who depend on rainfall rather than irrigation systems
(Annon, 2008).

One of the goals of irrigation farming is the provision of
right amount of water at the right time for plant growth and
development. Consequently, it ensures sustainable agri-
culture with its economic benefits. Globally, massive in-
vestments have been made in the development of irriga-
tion scheme. In Nigeria, according to NINCID (2009), re-
cent survey suggest that 39% of the land mass is poten-
tially suitable for agriculture and out of this between 4.0
and 4.5 million ha (approximately 4.5 to 5.0%of the land)
are judged suitable for irrigated agriculture but only 1.1
million ha can be supported fully by the water avai-lable,
the remaining 3.4 million ha being Fadama.

The benefit of irrigation (which is the artificial supply of
water for agricultural crop growth) in Nigeria is not limited
to food supply alone but it also serves as a source of in-
come and employment during the slack period of rain-fed
agriculture. There are two distinct seasons in Nigeria.
These are the rainy (April to October) and the dry (No-
vember to March) season. Farmers are usually less busy
on the farm during the dry season; therefore, irrigation
farming serves as an alternative employment and addi-
tional source of income during the period. Irrigation farm-
ing practice has increased tremendously because of in-
creasing demand for vegetable and other food items dur-
ing off farming season. Fadama is a Hausa (a major eth-
nic group found in the northern part of Nigeria) word
meaning fertile alluvial plain soil located near rivers but
the word is ordinarily used to represent dry season irriga-
tion farming in Nigeria. Blench and Ingawa (2004) defined
Fadama as flood plains and lowly areas underlined by
shallow aquifers and found along Nigeria’s river systems.

Nigeria has a great potential for the production of high-
value vegetables and cereals during the dry season. This
is because the country is endowed in underground water
reserves. Given the need to utilize this potential resource
and ensure continuous cultivation to generate the dry
season farm income, government initiated the first Na-
tional Fadama development Project in the early 1990s.
The project was to develop small-scale, simple, low-cost,
farmer managed irrigation scheme under the World Bank
financing. According to Adesoji et al. (2006), the first Fa-
dama Development Project (Fadama 1), which was imple-
mented between 1993 and 1999, was executed in seven
core states: Bauchi, Gombe, Jigawa, Kano, Kebbi, Soko-
to and Zamfara. Following the widespread adoption of the
Fadama technology, farmers realized income increases
of up to 65% for vegetables, 334% for wheat and 497%
for rice. Impressed by the achievement of Fadama I,
government approached the African Development Fund
(ADF) and the World Bank for financial support towards
the second Fadama Development Project (Fadama lI).
The ADF approved a credit facility of UA 22 million (US $
30.8 million) in December 2003 and the Fadama Il com-
menced in June 2004. The project duration is six year.

The Fadama Il objective is to sustainably increase the in-
comes of Fadama users-those who depend directly or in-
directly on Fadama resources (farmers, pastoralists, fis-
hers, hunters, gatherers, and service providers) through
empowering communities to take charge of their own de-
velopment agenda. The project has three components
capacity building and advisory services, community infra-
structure development and project coordination and ma-
nagement. The main features include, empowering the
farmers, supporting the provision of market infrastructure,
improving the conflict resolution mechanism, supporting
rural and non-farm enterprises, focusing on the contribu-
tion of women and supporting increased food production
and efficient management of Fadama resources (FDP,
2005)

The implementation is to be carried out through the bot-
tom-top approach-individual farmer are coordinated by
the community level project implementation committee,
who are themselves coordinated by the local government
level project implementation committee. The local gover-
nment level project implementation committee is coordi-
nated by the state level project implementation commit-
tee, while the state committee is coordinated by the fe-
deral level project implementation committee. The take
off of the Fadama Il represents one of the ambitious step
by the government to achieve the goals of reducing hun-
ger in the country, however, achieving the stated object-
tives will not only require good execution and manage-
ment but also the avoidance of factors that caused the
failure of similar projects in the past (Babatunde et al.,
2008). Fadama lll Project also to be sponsored by the
World Bank is about to commence.

Eradication of extreme poverty and hunger is a prime
goal of the millennium development goals of the world
summit of the United Nations. Therefore, there is an ur-
gent need to assess the impact of irrigation farming in re-
lation to the Millennium Development Goal of eradication
of hunger and poverty from Nigeria perspective. Such
study would provide baseline information for govern-
ments, development agencies and potential farmers who
are interested in irrigation farming. Specifically, the objec-
tives of the study were to describe the socioeconomic
characteristics of irrigation farmers; to identify problems
militating against irrigation farming in the study area; to
determine profitability of irrigation farming and to deter-
mine factors affecting profit and hence estimate a profit
function.

METHODOLOGY
The study area

The study area is South-west Nigeria which comprises of six states
viz Lagos, Ogun, Oyo, Osun, Ondo and Ekiti states. The area is lo-
cated in the rain forest zone of the country with the upper part of it
having guinea or dgrivedo savanna vegetation. The area lies bet-
ween latitudes 3°30N — 8 30N and longitudes 6 30 -8°30 E with po-
pulation of about 30 million people. The major occupations of the in-
habitant of these areas are farming trading, craftsmanship and civil
service with about 60% of the population engaged in farming.



Major rivers capable of supplying irrigation water to the farmers is
the Ogun - Osun river along with its smaller tributaries. This was the
reason for the establishment of Ogun - Osun river Basin Develop-
ment Authority alongside other River basin Development Authorities
in the country in 1970 by the Federal Government. The main func-
tion of the River Basin Development Authorities is to develop infras-
tructures in areas close to the big rivers and encourage agriculture
through irrigation. The study area has a wide distribution of rivers,
streams and lowlands that are often explored by local farmers es-
pecially for dry season farming. Farmers usually plant Okro, Ama-
ranthus spp and Chocorus olitorius through irrigation in the areas
during dry season. Only few farmers plant maize sparsely on irriga-
ted farms. Several agro-allied industries are also located in this
area.

Sampling and data collection

Data used for this study were colleted from a farm survey of four
hundreds and fifty (450) farmers selected from a list of farmers
practicing irrigation farming in the study area. The farmers were se-
lected through a multi- stage sampling procedure as used by Rabhiji
and Rabhji, (2008). The first stage was the random selection of two
states (Ogun and Oyo) from the list of the six states in the region.
The second stage involved the purposive selection of two Local Go-
vernments noted for irrigation farming from each of the two selected
states. Respondents were then randomly selected from the lists of
farmers involved in irrigation farming in the areas. A total of two
hundred and twenty-five (225) respondents were sampled in each
of the two states. This amounted to a total of four hundred and fifty
(450) irrigation farmers. Data were collected with the aid of struc-
tured questionnaire designed to elicit information on socioeconomic
characteristics viz age, family size, education and years of farming
experience; irrigation variables viz access to water, ownership of
pumping machine and frequency of irrigation; economic viability of
irrigation activities viz fixed costs such as rental value of land, de-
preciation to implements like cutlasses, hoes, pumping machines,
and baskets; variable costs (such as cost of seed, fertilizer and la-
bour), interests and revenues from irrigation farming. Income as
used in the analysis and the discussion sections of this paper are
net income from the sales of farm produce harvested from irrigated
farms which is obtained by subtracting total cost from total revenue.
The questionnaires were subjected to test pretest method of vali-
dation, (Reynolds and Dimantopoulos, 1998). This was used to
adjust the content of the questionnaire.

Data analysis
Descriptive statistics

The data sets were converted to descriptive statistics such as fre-
quency tables and percentage in order to give brief background in-
formation about the socioeconomic characteristics of the population
under study.

Budgetary analysis (costs and returns)

This analysis according to Adegeye and Dittoh (1985) allows us to
establish profitability of an enterprise, in this case irrigation farming.
Formulae for this analysis were as follows:

Net Profit (Net Income) = Total Revenue (TR) - Total Cost (TC)
Total Cost (TC) = Total Variable Cost (TVC) + Total Fixed Cost
(TFC)

Gross margin (GM) = TR-TVC.

It is believed that if a business can recover its variable cost, then, it

is capable of continue in the short run.

Fixed cost items

1) Rental Value of Land
2) Depreciation to farm tools (such as hoes, cutlasses, watering
can, pumping machines, baskets, etc)

Variable cost items

1) Cost of seeds
2) Cost of fertilizer
3) Cost of labour (both family and hired labour)

From these, profitability ratios can be computed e.g.

Net& Pr ofit
Rate of Returns on Investment (RRI) =

Total cost

RRI allows one to determine net returns (profit) per amount of mo-
ney invested in the business and helps the farmer to form sound
and economically viable decisions on the farm.

Ordinary least square regression

Multiple regression models were used to fit an equation which may
be used to determine factors affecting profit and capable of predict-
ting the net income of respondents from irrigation farming. Varia-
bles included in the model were those thought a priori to be capable
of affecting level of farm income. The model is of this form:

Y= botb1X1+b2X2+b3X3+baXa+bsXs5+beXet+b7X7+bs X s+boXo+U

(Y =Net income realized from the sales of irrigation farm produce in-
cluding the value of irrigation farm produce consumed at home, X1
= Farm size (in ha), Xz = Irrigation experience in years , X3 = costs
of seed in Naira, X4 =cost of labour(cost of hired labour and input-
ted values of family labour used in irrigation farming in Naira), Xs =
marital status (1if married, zero if otherwise), Xe = cost of fertilizer
(N) , X7 = educational level in years spent in school, Xs = sex (1 for
male), U = error term, bo= intercept, bi’s are the population para-
meters to be estimated from the sample data).

A priori expectations
It is expected that

b1>0, by>0, b3>0, bs>0, bs>0, bg>0, b7>0, bg>0

Three functional forms of the equation above were analyzed viz:

The linear functional form:

Y = bytb1 X 1tbyXo+b3X3+bg X4 +bsXs5+beXetb7X71+bgXg+U

The Semi-log functional form:
Y = bgotbiLnX;+boLnXo+bslnX3+bsLnXs+bsLnXs5+bglnXg

+b7LnX7+bgLnXg+U

The Double-log functional form:



LnY = bg+b1LnX1+boLnXo+b3zLnX3+b4LnX4+bsLnX5

+bgLnXg+b7LNX7+bglLnXg+U

RESULTS AND DISCUSSIONS Socio-economic
characteristics of respondents

Majority of the respondents (75.8%) were males while the
rest (24.2%) were females. This is consistent with Adeoti
(2006) who reported that more men were found in farm-
ing than women. It however conflicts with Salisu (2001)
who reported that irrigation was a male affair only in Nor-
thern Nigeria. The disparity may be due to differences in
the cultures of the study areas, (that is Yoruba and Hau-
sa cultures). In the Yoruba culture which dominates the
south-western Nigeria (the area for this study), women
are allowed to do tedious jobs like farming while in the
Hausa culture which dominates the northern part of the
country, (where Salisu 2001 study was conducted) wo-
men are not allowed to do such jobs. Eighty-five percent
(85%) of the respondents were married and 5% were sin-
gles while 7 and 2% were widower and divorces respec-
tively, (Table 1). Household size of most respondents
ranged from those that have 5 members (57.6%) to 8
members (10.4%) with a mean household size of six (6).
It is expected that members of the household will serve
as a source of cheap labour on the farm. The range of
household size is lower when compared with what is ob-
tainable in the Northern part of the country (Salisu, 2001).
This may be due to certain socio-cultural factors outside
the scope of this study.

Furthermore, descriptive statistics showed that majority
of the respondents (54%) had primary education (Figure
1). 8.9% of the respondents had tertiary education while
2.9% of the respondents were educated through Mass Li-
teracy Program (Adult Education). It is thus obvious that
the educational standard of the respondents were gene-
rally low but not as low as other regions in Nigeria espe-
cially south eastern Nigeria and the northern part, (Akin-
sanmi and Doppler, 2005). This relatively higher educa-
tional status may encourage acceptance of innovation
which may raise farm productivity and income. The ave-
rage farm size cultivated by the farmers was 0.45 ha. The
sizes of irrigation farms owned by the respondents are
small when compared with what is obtainable in the nor-
thern part of the country, (Salisu, 2001). This may be due
to the fact that irrigation farming has existed for ages in
the northern zone when compared with the southern zone
of Nigeria. Moreover, irrigation land clearing is ea-sier in
the northern part of the country (which is mostly
vegetated with different species of grasses which can
easily be burnt to effect land clearing) while it is more te-
dious to clear in the south due to tick vegetation and mar-
shy terrain. Factors militating against irrigation farming as
reported by the farmers were lack of enough capital in
form of soft loans (85%), lack of access to fertilizer as at
when due (65%), unavailability of seeds (37%) and in

adequate extension services (9%) . It should be noted
that some farmers reported more than one problem.

Profitability of irrigation farming

Farmers realized an average net income (profit) of N109,
750 (about US $915) from irrigation farming. It should be
noted however that Fadama (irrigation farming) is not
done through out the years and farmers reported an ave-
rage period of two months for which they are engaged in
irrigation farming. If this net income is divided by sixty
days (two months), it means an average farmer realizes
N1, 829.17k per day from irrigation farming. However, it
should be noted that an average farmer has the respon-
sibility of catering for the household and it should be re-
called that the average household size was six people
per household. In the light of the above, the average net
income per person per day from irrigation farming (that is
1,829.17 / 6) is N304.86k (about US $ 2.54) per day, (Ta-
ble 2). This is quite above US $1 per day suggested by
the United Nations as the poverty threshold. It has been
recommended that for an individual to live above poverty
level, he/she must be able to spend at least $1 /day. To
this end, irrigation farming can actually take people above
the poverty line and possibly live more comfortable lives
which are one of the Millennium Development Goals
(MDG). Furthermore, the rate of Return on Investment
(RRI) was found to be 2.00 which imply that for every one
naira invested in the irrigation farming business a net pro-
fit of two naira accrues to the farmer. This rate of return
can be considered to be very high and lucrative com-
pared to many other businesses available around. This
also confirms that Fadama farming is a potential vehicle
capable of taking people away from poverty to prosperity.
Major crops planted are okro, Amaranthus spp and C. oli-
torius. Maize is sparsely planted.

Factors affecting income

Based on the criteria for selecting the lead equation (the
best fit) viz: the sign of the coefficients viz-a-viz the a
priori expectation; the t-value of each coefficient; the R
value of the functional forms estimated and the F-value,
the Double logarithm functional form was selected. The
Multiple Regression Analysis (MRA) revealed that all the
variables except Irrigation farming experience (X2), have
the expected signs in line with the a priori expectations.
Furthermore, the MRA showed that farm size (Xj) is sig-
nificant at g.o1 and it has a positive sign. This implies that
the larger the farm sizes the more the income. Years of
irrigation experience (X2) is significant at gos but has a
negative sign in contrast to our expectation which implies
that experienced farmers are realizing lower income. This
may be due to conservative attitude to innovations which
may be investigated in some other researches. Seed (X3)
is significant at 9.1 with a positive sign in line with expec-
tion meaning that the more the amount the farmer spend



Tablel. Socio-economic characteristics of the respondents.

Parameter Option frequencies Percentage
Sex Female 109 24.2
Male 341 75.8
Divorce 9 2
Married 381 84.7
Marital status Single 25 5.6
Widower 30 6.7
NA 5 1.1
Christian 246 54.04
Religion Islam 201 44.7
Traditional 3 0.7
1 20 3.8
Less than 3 119 26.4
Family size 4106 260 57.8
7t09 47 104
Greater than 10 4 0.9
Mean = 6 person /family
None 153 34.2%
Educational level Prlmary 243 54%
Tertiary 41 8.9%
Mass Literacy 13 2.9%
50,000 89 19.8
N50,001- N 100,000 118 26.2
Net Income #100001 - N 150000 179 39.8
N150001 - N 200,000 64 14.2

Mean income N 109,750.00

Table 2. Costs and returns.

TFEC (N ) TVC (N) TCHN) TR(N) GrossMargin  Profit(N) RRI
Average for the study sample 9,500 45,250 54,750 164,500 199,250 109,750 2.00
Average /hectare 21,110 100,555 121667 365,555 265,000 146,000

Table 3. Result of ordinary least square regression for the lead equation
(double logarithm).

Variable Symbol Coefficient t-value
Coefficient 0.654 1.23
Farm size X1 0.341%** 4.23
Farming experience X2 -0.005** -3.41
Seed X3 0.483*** 4.16
Labour Xa 0.810** 2.70
Marital Status Xs 0.087 1.02
Fertilizer Xe 0.23* 2.21
Education X7 0.165 1.56
Sex Xs 0.02 1.43

*** gignificant at 1%, ** significant at 5%, * significant at 10%,
Adjusted R® = 0.681, F-Value= 98.41

spend on seed or the more the quantity of seed planted on seed was used as a proxy for quantity planted. Mean-
the more the profit. It should be noted that amount spent while there must be a limit to the amount of seed that can



be planted on a piece of land in order to avoid competi-
tion and diminishing returns to input. Labour (X4) and fer-

tilizer (Xg) also has positive effect on profit realized from
irrigation farming. The adjusted R-squared value of 0.681
means 68.1% of the variation in the net income realized
from the irrigation activities by the farmers was explained
by the variables in the model. The implication of this is
that there are some variables which significantly affect ir-
rigation farming profit which are not included in the model
estimated. Such variables may be investigated in further
researches. The F-value of 98.41 significant at 1% level
means there is an overall significance of the model (Table
3).

The equation is stated thus:
LnY =-.654 + 0.34InX1-0.05InX2 + 0.48InX3 - 0.8InX4

—0.087.4InX5 + 0.23 InXg + 0.165 InX7 + 0.02InXg
R2=0.681, F = 98. 41 (p<0.01).

This model can predict the net income (profit) of the irri-
gation farmers using their farm size, irrigation farming ex-
perience, cost of seeds, labour cost, marital status, cost
of fertilizer, educational levels and gender of the farmers.
This is similar to Kevin and lan, (2004) who used loga-
rithmic regression models to predict irrigation externalities
and agricultural sustainability in the South - eastern
Nigeria.

Conclusion and Recommendation

Irrigation farming is a profitable and sustainable venture
for the farmers during the off peak period. Farmers make
an average net profit of N109, 750 (US $914) for the pe-
riod. This translates to about US $15.2 per day per far-
mer for the period (assuming irrigation farming have a cy-
cle of two months) and US $2.5 per person per day (gi-
ven that the average size of each farming household is
six). This is above UN recommendation of US $1.00 per
day per person. Therefore, it could be established that ir-
rigation farming can serve as an instrument for alleviating
poverty among farmers which is a major item among the
MDGs. It is noteworthy that this amount is not entirely
spent on consumption by the farming household and ex-
cess can be re-invested in irrigation farming, invested in
other ventures or saved for future consumption.

In conclusion, it is recommended that policy actions can
focus on factors which significantly affect income. Al-so,
irrigation and other agricultural development inter-vention
programs such as the Fadama Project (of the Federal
Government and the World Bank) should con-centrate on
the development of storage facilities and pro-vision of
enough soft loans to farmers which were identi-fied as
major problems militating against irrigation farm-ing. For
instance, farmers are always compelled to sell

their produce immediately after harvesting even when the
prevailing prices are not favourable to them. Such pro-
duce can be stored in raw or semi-processed forms which
may command higher prices in latter dates. These can
only be achieved if there are good policies backed with
adequate extension services that can train farmers on the
use of new technology such as irrigation schedu-ling and
pumping machine operating techniques and so on
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