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The study examined the
Government Area of Kwara State,
from purposively salected area, using

Economics of Irrigation
Data was collected from 70 farmers

structured questionnalres.
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returns to scale of 1,05 also showed an Increasing return
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INTRODUCTION

Nigerla is predominantly an agricultural country
blessed with an estimated 98.3 million hectares
of land, of which about 75 percent s arable, and
an estimated human population of about 110
million people (World Bank, 1996). This
notwithstanding, Nigeria lags far behind In Its
ability to grow enough food to feed Its ever
increasing population - Food Insecurlty (World
Bank, 1992).

Acute seasonality of tropical climate and random
variabllity in their weather have significantly,
hindered timely operations as well as contribute
to lowering labour productivity (Ndanitsa and
Umar, 2009). Oyaide (1992) revealed that the
wide difference existing between wet and dry
season and the changing dependabllity of rainfall
are such that there exit a significant dependence
on rainfall farming. The question that arises Is,
what can be done to minimize the problems of
seasonality in food production. What are the
possible ways of making Nigerlan agiiculture
more developed in order to provide adequate
food for the increasing population and raw
materials for the industrial sector especially the
agro-aliied. The feasible solution lies only in
economically efficient provision of irrigation
water.

There is the need for agricultural policies that
favour agricultural production in order to

increase output substantially, Ijere (1994)
reported that policy measured at agricultural
development In Nigeria's drier reglons have thus
been predicted that the greatest threat to
agriculture and hence food security In this reglon
stems from decline and erratic as well as in
perlodic drought.

Recognizing that the full potentials of Nigerla's
agriculture could not be realized without the
development of her water resources for
Irrigation, governments In Nigeria have adopted
varlous Irrigation development policies, One of
the most recent Irrigation policy trust Is small
scale Fadama (In-land valley lands which are
low-lying and seasonally flooded) development.
The World Bank is | ng this policy-
assisted Agricultural Development Projects under
A Aty
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aters are harnessed to make up

o groiN® Cin distribution of the precipitation

cle
fof = yme qued that It Is the d

! er argue e distribution |
o of furth ace and the dependability of th';_
he major problems,

ropped area can be Increased by
o8 * qouble cropping In the 34 million
eni”"”g of net sown area through irrigation in
nad’re season apart from using irrigation to
e dn; cultivable net cropped area. This Is
mcrﬂ"? gnce Nigeria's annual surface water |s
058 ti ¢ apout 193 X 109m3 with the
liM8= % ground water estimate to be many
Jolume h surface water (Ayimodu, 1981),

mes €2 |
developme”t of Irrigation agriculture not
me ovides enhanced Incomes to farmers but
only ?na os @ significant impact on the drive
150 s self-sufficiency in food production and
mﬁella' n the economy. The land with
sel nfrastructures ~ can  be cropped
during the rainy season, thus making
e lan h more productive, Off season
duction of various food crops and vegetables
commands better prices than those produced
during the traditional growing season, when the
with farm produce (Ndanitsa,

et s flooded
%aorg) gimilarly, farmers who otherwise would
nave idle during the dry season aré gainfully

employed (Fatokun, 1988).

application of water to agricultural land for
tTrr: pu‘:gose of irrigation Is one of the alternative
uses of these natural resources in many areas.
And considering the situation of wide variation in
ainfall from year to year and during the year
with respect to amount Incidence and ared
distribution, it is therefore essential that water Is
wsed effectively and efficien W the
supply Is limited or excessive. And going by og:
aalable methods of Irrigation today, which
ie potential (If all goes well) for doubling or
wen quadrupling €rop yleld and for considerably
rducing risks of crop fallure.

h addition, Irrigation is often proposed 2 2
Wm'tomegmmwmwm

e
o deﬂden and space (Balogun, 1986). The =

productivity are clearly confirmed by sev
authorities Including the FAQ stateme»rlwt of et;\ael
effect that although only 13 percent of the
cultivated areas of the earth is irrigated,
Irrigation provides 25 percent of the World Food
Production (Sanda, 1992).

Nigerian-economy will continue to shift towards
agricultural dominance for the foreseeable
future, and irrigation will definitely continue to
be a pre-reglisite future for our National
Agricultural elopment. Beside, Irrigation will
continue to be a key element in all agricultural
programs directed at rural development and
poverty alleviation,

The role of Irrigation can be seen in better
perspective by comparing present and better
perspective production from irrigated farms with
those from rainfall agriculture. Of the 90 million
hectares cultivable out of which at least 9 million
hectares are irrigable, To date, 2 million hectares
of the irrigable land have been identified. If 25
percent of this were put under Irrigation and
cropped twice to maize and/or rice, at least
2,000,000 metric tones of malze and 5,000,000
metric tones of rice would be produced annually.
The country's food-supply demand deficit would
not only be obliterated in @ short time but lot of
surplus would be available for export (Ogunlana,

1988).

problem Statement and Objectives

With the development in agronomic practices

with the use of facilities and chemical fertllizers

and proper of soil-water

relationships and management, the selection of

best sulted to local conditions and gglovg
of government investment in
irrigation schemes around
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N -\?m'ﬁi‘nf inputs in Naira (N)
cortilizer used in Kilograms (kg) ang
| £ ireie 4 S
- antity of i igation water used in
k““»:n.'-s\m}i 102m3 e
wl in its Impiic it f\\!l]] IS
_ OV F(X1, X2, X3 X4, X5, U)
e Output in Rice grain equivalent
A Land Cultivated in hectares
: . Labour used in man-days
" purchased Inputs in Naira (N)
et . Fertilizer used in Kilogram (kg)
R o Quantity of irrigation water
o 4 Error term
\ine the influence (inputs on output) in
o s area, four forms of production
e Linear, Semi-log, Exponential and

e iOQ functions were fitted to the survey
X Usin statistical selection criteria and
a:th Baba (1989), Omotesho (1991),
fo and Oluwale (1991), Faseyi (1994),
WWWKQOOS and 2009); who have worked on
e studies, it was established that Cobb-
Cougies (Double-log) production function gave

hest fit and estimation of farming and

rigated agriculture.

The fitted functions are:
Unear function:

2200 + bIXL + b2X2 + b3X3 + b4X4 + bSXS '

+U
semi log function: g :
= logbo + bl logX1 + b2logX2 + b3logX3

+bdlogx4 + b5logX5 + logu

Exponential : &% s
logQ = bo + biX1l + b2X2 + b3X3 +

X4 + b5X5 + U

Cobb-Douglaé function:
g =
309X3 + b4logX4 + b5logX5 + logU

Were bO or logbO is the intercept and
“resent the level of output when input is zero
#4b1 - b5 are the regression coefficients of the
&6l of independent variables Xi where i =1 -

" this study, the Marginal Value Productivity .°f
or will be derived and compared With
ive unit prices in order to determine how
“fident the resources were being used in the
Uction process in the area. A resource -
to be efficiently used if its MVP is equal t
Drodpnse of acquisition. For Cobb-Douglas
Uction function, MVP for resources 2r€

Sinateg as MypXi = biQ.

¢ RSN

of Farm ’Nunrup'mpm b,

logbo + b1 logXl + b2logx2 +

s o S E “w;ﬁ?

ety "’ ”“/""“. 14 //L D ember, 20)( )

Where Xl
- ere Mypy| Marginal
. roductivity of Resources -
Xi (1,2, 3, 4, 5)
bi Re N Co

Jression Coe ) '
g - efficient of the variable i

' Values of log0)
assumed their means

and logx when
The Geometric Me
obtained thys:

GM

an of output and input can be

SN
\S/Vhere GM Geometric Mean
g = Sample size

. Output
ek respandent. put or Input of the

The Elasticity of production
; of resources |
production are estimated thus: Y

Ep = bi (Q), X - bi

bi = Regress Coefficient

Q‘ = Output

Xi = Resources whose-elasticity of

production is been obtained

To determine the return to scale (V), the
elasticity of production of resources are added
;;)gether (i.e. V= bl + b2 + b3 + b4 + b5).

V > 1, it indicates increasing return to scale

V < 1, it indicates decreasing return to scale

V =1, it indicates constant return to scale

More often than not, this study is not without
some problems/limitations. For instance, there
was absence of farm records and most of the
farmers responses were based on memory
recalls. Primary information provided by these
farmers were mainly based on their previous
years farming operations. The data was
therefore provided based on memory to answer
questions relating to input supply, allocation and

utilization in farming operations. Difficulty with

the “memory recall” has been documented
(Norman, 1973). There is therefore the
possibility ~ of ~errors, measurement  errors,
selective bias and errors due to non-response.
This will certainly affect the validity and accuracy
of the information pertaining to ;he level of
inputs employed and outputs obtained by the

farmers.

imilarly, the measurement of quantity of
lsr:;g'elaiioy;\ water used is inaccurate ‘beca:rslz
average volumes weré Faken for pasm;, .
amount of water lost during application Lox;g
runoff and percolation were not acco_unt_e. or,
and this was a result of r.lor.\-a\‘/allab{hty
operational facilities. Other limitations in
lack of standard units of measurement.

outputs and other inputs.
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RESULTS AND DISCUSSION
Soclo-economic characteristics of
respondents

Soclo-economic characteristics Include socletal
factors that Influence farmers' productivity, This
include age, gender, marital status, household
size, educational  status, Irrigation farming
experience, main source of labour employed,
sources of acquired capital by the respondents,

types of crops grown etc,

Table 1 shows the soclo-economic characteristics
of the farmers, farming around the banks of
river Niger under Irrigation In the study area.

Age Is the length of past life of a person, Age Is
a determinant of the quality of labour employed
in a production process and the labour force
prevalent In a given geographical boundary.
Table 1 shows the age distribution of
respondents. 91.4 percent of the respondents
are between the age ranges of 30 - 50 years.
This Is an indication that most farmers fall within
the active productive age or labour force, This is

an indication that there is a brighter future for:

food production to meet the ever-expanding
population and ensure food security.

Marital status determines the status of
households towards their responsibilities.
Married farmers with large family sizes may have
readily supply of labour to work on the farm,
which increases the size of hectrage cultivated.
In table 1, 84.2 percent of the farmers were
married couples and the rest were either single,
divorced or widowed. Majority of the married
farmers use their spouses running the marketing
systems of their holdings. More $o, married
farmers have matured minds and make good
decisions on efficient production system to
maximize profit or any other objective.

The importance of a large family size In
traditional agriculture was expressed by Olufe
(1988), in his study of resource productivity in
food crop production in Kwara state of Nigeria.
According to the study, family labour accounted
for a significant proportion of the total labour
' force used in traditional agriculture on the farm,
thereby enabling the cultivation of large
hectarage of farmlands and reducing the cost of
hired labour for farm operations. Table 1 also
shows the distribution of family size in the study
area, 71 percent of the respondents have family
sizes of ‘between 4 - 10 members. This almost
agrees with the findings of Baba and Etuk
(1993), Baba and Wando (1998), Tsoho (2005)
and Ndanitsa (2005). The implication of the
large family size in the area was that family

m‘ I‘“!LO[ rnu 23vd Awnual Fational ( ’cm/nnmrur nf Farm rnanayum‘lnl }‘?’“_‘-'!."t,l/
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(nvested eventually on farming. However, the
large family slze implles a probable greater farm
Input for the farmers.

atlon determines the farmers skill, his
bilitles and show how well informed
he Is of the Innovation and technology around
him, e.g. In the acceptance and adoption levels

of Innovation, such as new technology and
highlights the educational

hybrid seeds. Table 1
background of respondents In the study area,
The percentage literacy is about 60 percent
which Is evident in the uniformity of operations,
In spite of the high level of literacy (which is
' due to Arabic studies), farmers

predominantly
have little or no records kept.

Educ
allocated a

In terms of irrigation farming experience, since
ducation knowledge,

most farmers acquired no-e :
o use to irrigation

which Is of little or n
agriculture, a sizeable number of farmers could
be sald to be literates who learn by doing. Hence

farming experience Is expected to influence their
method of production. Table 1 reveals that
above 37 percent of farmers have been irrigating
their farms for at least 20 years. This implies

that farmers would have been able to acguire a
lot of experience In irrigation farming which can
the course of production

guide them during
make them more professionalize In irrigation

activities.

Furthermore, In terms of labour, we all
appreciate the fact that it Is very important in
agricultural production because labour costs
account for over 50 percent of the total farm
production expenses (Baba, 1993). Less
Developed countries (LDCs) rely heavily on
manual labour. Table 1 In addition to other
socio-economic factors, presents a distribution of
the respondents according to the type of labour
used on the irrigated farms, A total of 35.5
percent of farmers uses self and family labour.
They also admitted the involvement of family
labour in the marketing of their farm produce.
The rest farmers only used hired labour and
machinery as they reported having other
occupation (secondary) aside farming. Similarly,

anybody because of the small size of hectrage
they cultivate and more so because they cannot

afford paying their wages.

On the source acquired farm land by
respondents, we know that this is an
factor that also determines the extent
to which a particular land especially
prevalent in the study area could be

E
3§§§§§

expenditure tends to draw more on family
income, so that only a meager sum is saved and

cultivation. This is particularly important in
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Aancy arrangements, In some

e farming lands are not accessible to
Wés while in others farmlands are
M‘V 'by the community and crops or
“f entir® have |mfstx;thapproved by the
] patte"'s iefs of the community.
0 P orms and DELE

,.-e that majority of the farmers own

which they acquire through
f’ lands their parents. 38.6 percent
¢ land through lease, and 2.9
red theirs through gift. No land was
in the study area for agricultural
due to strong value attached to the
area, and because there is low capital
in agriculture in the area.

N

of crops are cultivated under
in the study area. In table 1, it
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include Altrazine, paraquant, Dalapone, etc,
There Were no serious pest and diseases of
irrigated crops In the study area, and therefore,
few of the farmers used agrochemicals in pest
apd disease control, such as cypermethrin for
rice and maize.

Irrigation practices:- The main method of
irrigation employed in the study area is the
surface irrigation, where the major conveyors of
water to the plants are the furrows drawn into
basins from the major water canals running
through the length of the farmiands.

Harvesting and Marketing:- Harvesting is done
once in a year. Harvesting of sugar cane Is
normally done by cutting with the aid of
machetes, cutiass, or use of combine harvester,
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As revealed in table 3, the biggest farm size has
ﬁclﬁﬁnxinﬁperhectare,ofl%.ﬂ
Mandays/ha, while the smaller farm size has
efficiency in labour usage in larger farms than in
the smaller holdings.

Irrigation Practices/Water Used By

Farmers in the study area practice irrigation as
an insurance against moisture stress and t0
ensure all year round farming. The water used
ranges fro 47567.14 to 4568.18m3/day. This is
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of Earm 1 ¢ Society of Vligeria, 14-17" December, 200,

; The cost of family laboyr,
directly incurred by the farmerg
::g')so&:gh nottEd on the assumption that if the
farmer and his family had not worked on hig
farm, they could have hired out their labour t,
l farmers at the p'eva'ﬁrg wage rate in the
study areas.
In achieving this objective of the study,
production function was estimated economically
and econometrically, and the results are
presented in table 6.

e mn-ﬁmﬂ:
the model. The F-test which is the overall
for the fitted equation & significant
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: ’t changes s a change in the level of one
aufpu measufes the percentage increase that
mput in output as a result of one percent
ol re 1 the level of a resource use. A unique

L eristic of the Cobb-Douglas function fitted
Haré e elasticity of production of resources is
P mal s their regression coefficients. Table 7
eﬂg\is e elasticity of production in the study

ared

eraly; from theoret?cal consideration, it is
Gen* 4 that increase in the level of fertilizer
&P rrigation water (X5), labour (X2) and land
g) will eyoke an increase in the level of output.
(8 i confirmed DY the positive sign in front of
city. The values are however low except
_ pointing to relative elastic response

of output to the increase in the
variab|e inputs. This also implies that land or
farm S is very important in determining the

in the level of output.

Analysis of Return To Scale
he return to scale (V) in a Cobb-Douglas

(Double log) function is determined by the
addition of the production elasticity variables.
Hence, the return to scale of irrigation farming in

the study area is given by:
\=0.858 + 0.029 + (-0.103) + 0.146 + 0.124

Thus, V = 1.05 > 1; this is an indication of
increasing  return to scale. This means that
production  is in stage 1 of the generalized
production function, implying that if inputs aré
doubled, the output will be more than doubled.

Hence, this represents the aggregate production

glasticity of output with respect to all the inputs.

The increasing return to scale point to the fact
that the resource can be generally increased to
increase  output and make more efficient

uiization of the resources. This implies that
iigation farming is still in stage 1. Therefore,
increased by

e of output should be j b
icreasing the level of input until @ point is
reached where profit IS maximized, given
favourable price of inputs and output.

Productivity of Resources Used

Te Marginal Value Product (MvP) is the
Wrdstick for judging the efficiency of resouﬂ’-&‘ﬁenw
mﬁ; A given resource is said to be ficient
S ed if its marginal value product is ased
its purchased price. The purch
i 'S represented by the Unit Factor .
) of the resources.

mused_Jfor all the resources amﬁ
Ve average market priCEpreWBmgm

inl

The 23rd A 1 9 el
f The 23vd lnnual Vational Conforence of Farm Management Society of Vigeria, 14-17* Decemd
o ] A cember, 200Q

study area, except land and water '
factor cost could not be determinedfmcgzz :25
water in the study area was not purchased. So
the researcher could not represent the cos‘t of
land and water used.

Table 8 presents the MVP, UFC and the ratio of

MVP to UFC on the irrigation farms in the study
area. MVP of land:- This cannot be compared
with its UFC because the farmers in the study
area were small-scale producers. Land tenure
system is mainly by inheritance with few farmers
that lease land. However, land could be adjusted
to such hecterage as to permit efficient
management in order to add to revenue.
Hecterage expansion is however, limited by such
factors as traditional (unimproved production
practices employed by the farmers as well as
cost of mechanization.

MVP of labour:- MVP of labour is significantly
different from UFC in the study area. This
implies that labour as 2 factor in irrigation
farming is not being efficiently used. The fact
that, the MVP of labour is less than UFC of
labour indicates that labour is over-utilized in the
study area. Hence, less labour must be used
more efficiently to improve resource use
efficiency.

MVP of Purchased inputs:- MVP of purchased
inputs is different from its UFC. This is an
indication of sufficient utilization of purchased

inputs.
MVP of Fertilizer:- MVP of fertilizer is significantly
different from its UFC. This is an indication that,

fertilizer is inefficiently utilized. This calls for
appropriate resource adjustment To increase
farmer's income less of fertilizer should be used

inordertoequateMVPtoUFC
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Socio-Economic And Physical Factors
Faced By The Farmers Engaged In
Irrigation Farming

The distribution of respondents with regards to
thepmb!emsmmgagainstimgaﬁonfaming
in the study area Is presented in table 9.

CONCLUSION AND RECOMMENDATION

The study examined the Economics of irrigation
farmingamundmeriverNigerbankinEdu
LG.A. of Kwara State. From the findings of the
study, irrigation farming is beneficial to the

| ‘. - g »F“;'lq d: : %
Department of Agric
Extension Al a_ak .

i Sl
Baba, K.M. (1993)F Siemg
Strategies 1N SUBESE

Comparative Study of Traditional and Modem
Irrigation Schemes in Bauchi State, Nigeria
Agricultural Ecosystem, 45: 47 - 58.

National Fadama

Baba, K.M. (2004): Impact of

Deveiopment
Organization
Zamfara State, Nigeria. An
paper.

Baba, K.M. (2007): Lecture Note
eprigh i

on AETS11.
Economics

Department
Technology FUT, Minna.

Baba, K.M. and Etuk, E.G. (1993): “Resource-use
effidency and constraints in irmigated
mmwtammaam

mugaia’.Paperacmptedfu
Journal  of  Agricultural
Ti ,mrmauewa

University, Bauchi pp 1 - 6.
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2 Table 1; Socio-economic characteristics of farmers farming around the banks Of river Niger.
X e s NS
No. or respondents Percentage
6 8.6
15 21.40
20 28.6
29 41.4
70 100.0
59 84.2
2 2.9
3
70

'.
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2 H“Ii‘mm"m‘. - ety of ”\-NIM. 1 Dy
L P sembey, 2(NX)
1

9 (msmhutn

o :
——
9 No of Farmers
e i 5 e P““T"\(\\\h\
530 8 8.6
i

100.0

o : \
ot gield survey, 2009,

3 LQQPW_,‘WUF/"‘ Mandays/ha of farm size

M}éze (ha) No of F

ps- v 55 200,34

-3 ¢ 177.28

532 ¢ 196,52
V'/ Lo S A 100.0

Surce’ Field Survey: 2009. ———— |
e 4 pistribution respondents according to farm size owed

7arm Size (ha) No of Farmers Percentage

05-15 55 4568.18

25-3.5 8 40410

45-55 7 47,567.,14

Total 70 100.0 -
source; Field SUrvey; 2009.

Table 5: Cost and RetM study area. B
Gross Revenue Sl 186,293.76

(RG)

Vatable Cost (VC): 51,788.17 100.00

Tansportation 13721.34 26.50
Fertlzer Used 873134 1a88
’“’Wud inputs 10751.92 2076
o 1858357 35,88

3 S Margin (GM)
- VC) Source: Fiel

d Survey, 2009
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