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ABSTRACT

The study examined the impact of small scale irrigation technology in crop production under Fadama areas of Kogi
Sate. To achieve the objective of the study, data were collected from 96 farmers engaged in various crop
enterprises under the Fadama. The farmers were randomly selected. Descriptive Statistics, Farm Budgeting Model.
Farm production Model and Linear Programming Model were used to analy the data. The results showed that
fadama users are small-scale farmers cultivating small hectare of land and using simple farm tools, but practice
pump irrigation or calabash system. Furthermore, they produce more than one crop enterprises. The farm
Budgeting Analysis shows that Fadama cultivation is profitable. Farm production function revealed that land,
labour and purchased inputs had a positive relationship with the output of the enterprises. The linear programming
analysis revealed that opportunities exist for increasing profit through resources re-organisation. It was suggested
that extension workers and private organizations assist the fadama users in reducing post-harvest losses via
provision of processing and storage facilities.  Furthermore, continuous monitoring of soil and water quality as
well as ground water table was advocated, in order to ensure sustainability of fadama irrigation in the area.

Keywords: Impact, Fadama users, crop production and sroalé srrigation technologies.

INTRODUCTION

Nigeria is predominantly an Agricultural countryebfed with an estimated 98.3million hectares odfiyctive land
resources of which about 75 per cent is arable aanelstimated human population of over 110milldfofld Bank,
1996), which is predominantly agrarian. This nadthatanding, Nigeria lags behind in its ability gopow enough
food to feed its ever-increasing population.

Despite its importance, Nigeria Agriculture hasattarge extend not diverted itself from most of ¢tharacteristics
of the peasant economy that were prominent in tiecimlependence period (Adewumi and (Omotesho, 002
Food and Fibre shortages resulting in under-noomistt of people and under-capacity utilization afustries have
become the rule rather than exception. This couwyth increasing populating pressure has resultedood
insecurity (Ndanitsa, 2005).

(Okuneye 1986) revealed that one of the posstulses of the decline in food production is ineéfitiallocation of
resources in agricultural production potentialstité economy. Land, Labour, capital and water nessuare
inefficiently allocated thereby leading to decregwstheir productivity.

Recognizing that the full potentials of Nigeria iaghture could not be realized without the develemtof her
water resources for irrigation, governments in Neydave adopted various irrigation developmenicpes. One of
the most recent irrigation policy thrust of the gavment is small-scale fadama (in-land valley lantdi&h are low-
lying, seasonally flooded, characteristic moistue¢ention capacity development). Fadama help ibilstang
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production in Nigerian parts of the country withngiaal rainfall (Ismail, 2004). Niger State is ookthe core states
implementing the project through the Niger Stataidgtural Development Project and the Niger Statslama
Development Office (NSFDO)

Problem Statement

A critical assessment of the performance of fadéanming in Niger State however, reveals that thie-sector is
bedeviled by a number of technical, financial,itn§ibnal and human resources problems which sugesefarmers
persistently in the vicious cycles of poverty, dadow income from low productivity and investmerithe study
will assist the fadama users to increase resouitization. But the question is, it what extentvhathe farmers
thrive in fadama cultivation using small-scalegation technology? It is important to investigatés tquestion in
order to evaluate the impact of the small-scalgation technologies by fadama users. In purstlimganswer to
this broad question, several specific researchtioumssneed to be answered. Those addressed bstdidig include:

i. How has the small-scale irrigation technologéfected resource-use by farmers?

ii. How has it affect farmers’ choice of enterpfise

iii. Are farmers maximizing profit or obtaining théghest possible income from the technologies.

iv. How has the technologies affected fadama fatam psing Niger State as a case study? This stidy at

providing answer to these and several other relgbegdtions.

The broad objectives of the study is to assessrpact of small scale irrigation technologies oopcproduction by
fadama users in Niger State of Nigeria.

The specific objective are to:

i. Highlight the socio-economic characteristicgtod fadama users,

ii. determine the levels of resources use by tHarfaa user engaged in small-scale irrigation teciyyol
iii. Determine the type(s) of crop enterprises ayeghby the fadama users.

iv. Determine the Net Farm Income (NFI) of the faxdausers engaged in each of the enterprise.

Development an optimum farm plan for fadama udeas will be profitable and sustained for a verydgreriod of
time in specific situations.

Theoretical Framework

Fadama farming using small-scale irrigation hasnbekentified as a key source of Agricultural growdind
development as opposed to previous irrigation agraknt policies (such as those of the River BaBmselopment
drive), whereby irrigation schemes were designed mmanaged by government agencies for farmers. rikada
irrigation has a long history in Northern Nigeridave farmers have traditionally undertaken irrigatihrough the
use of such technologies and methods as Shadaudkets and calabash to produce high value agronantc
horticultural crops which are widely grown, suchra®, sugar cane, cocoyam, leafy vegetables amtmgrs in
diverse cropping systems. Several hundreds df thess like citrus, mango and cashew, etc aretguawithin and
around fadama lands, this provides cash incomeedisas food crops to the farmers. This identifiedama as a
critical resources within the semi-arid Northerrgélia.

(Ogunfowora 1970) studies the potential role of iagmin the food production sector of Nigerian Agiitral

Industry. Two model were designed and tested. firsemodel was designed to characterize the pedaaming

farm operating entirely on a semi-subsistence baglisle the second model characterized a familynfavith

commercial orientation in the sense of incorpogatabour hiring and capital borrowing. The solataf the Linear
Programming (LP) problems posed in these two muoaledaled that there is a wide range of income dppities in

peasant farming through efficient combination ofegprises, increase in resources base and improteme
managerial ability that is required for the opematof larger farm units. The results also show tmatefficient
combination of enterprises will provide an inbutability against income variation arising from Igieand price
changes.

(Tsoho 2005) used LP approach to examine the pisgof comparing Tomato/Onion/Peper and Ton@tdbn
to determine which yield optimum returns. His fings was that Tomato/Onion/Peper and Tomato/Oniccalréed
out on 0.39 and 0.62 hectares of land respectivahg, that this will yield an optimum returns to daip and
management of = N= 31.806.15.
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MATERIALSAND METHODS

Thestudy Area:

The study was conducted in Kogi State, in fadamdddying the river bank of River Niger (i.e flopthins of Koto
Karfe Fadama). The Fadama is cultivated by sneallesfarmers who are migrants mostly from neighimgustates
of Zamfara, Kebbi, Sokoto, Kaduna and Kwara. Tihmate is characterized by a distinct dry and vestsen with
annual rainfall varying from 1,200mm in the North1,600mm in the South (KG Diary, 2007). To avisilness
of their resources during the dry season, farmadetake dry season irrigated farming especiallthien fadama
lands which are found in the flood plains of RiWiger and their tributaries. Crops grown in thddaa include
Rice, Tomato, Pepper, Sweet Potato, Cassava amsh Gegetables. They irrigate their farm lands gigiomp and
calabash or Bucket. Shadouf is however, uncommaine area.

Sampling procedure and data collection:

The sampling size of the study was 96 fadama usées.choice of this number was on the basis opteéminary
survey of the study area. Random sampling was hermesed to draw the sampling size. The choicewaflom
sampling technique was to give equal opportunitgt@nces to each farm family of being selected.

Data for the study were collected from the seletdehers for the 2006/2007 irrigation season byrédsearcher and
assisted by trained extensions works using Ireenguide with aid of a well structured questionesir Data were
collected between December, 2006 and January, 200@. data collected include input-output, demolgiaand
price data.

M easurement of variables:

The resource constraints in the study area inclashel, Labour Capital and irrigation water. Theioas levels of
constraints were determined by what the “representafarmer in the study area had. The represérd farmer in
the study area was taken to be the farmer who theedrithmetic mean of each of the resources.s Vieiw was
supported by (Okeneye,1985) who reported thatépresentative farm can be used to depict a tyfhealfarm in
the sample”. He further noted that although regmestive farms are often synthesis in the sereeniine of them
depict an actual farm, their component can be famthe majority of the farms they represent.

The Land Constraints:- Land used represents the arithmetic mean of tattilvated by the farmers in the study
area, and was measured in hectares (ha).

Labour Constraint:- Aggregated family, communal and hired labouameed in mandays was obtained and the
total labour used per hectare muse be less thagual to this value. A man-day referred to anraye man
working for eight (8) hours.

Capital Constraint:- The maximum own capital available was obtaingddbtermining the arithmetic mean of
farmers expenses (costing capital items) on puethasputs like fertilizers, seeds/seedlings, adremicals, fuel,
etc. The mean capital devoted to each crop qr orixture determined and summed up to obtain tted tapital
used in the study area.

Water Input Constraint: Small-scale irrigation technologies such as pamg@ calabash system were carried out
by respondents in the area. The average watet @xpuessed in ha-cm was similarly obtained.

Furthermore, the basic activities in the study aeders to the crops grown. The enterprises irel8dle rice (X1),
Sole sugar care (X2), cassava/sweet Potato (Xggtable Tomato/Pepper (X4). These activitiesdafined in
units of one hectare (1ha), for each of the enipr

Data Analysis:

The first and third objectives of the study werdiiaged through Descriptive Statistics such as l&dlmuns,
frequency distributions, mean (averages). The rskabjective was achieved by Farm production Motied
fourth objective was achieved by Farm Budgeting delowhile the fifth objective was achieved was awvhid
through Linear programming.

The Farm Budgeting M odel:
The Farm Budgeting Model used is of the form:

NFI = GI TVCTFC
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Where:
NFI = Net Farm Income
Gl = Gross Income (Total Revenue)

TVC = Total variable Cost
TFC = Total Fixed Cost

The Farm production Model
The model comprised the regression analysis. Toeugtion function model used is expressed as:

Q = f(X1, X2, X3, U)

Where:

Q = Energy content of output in kilocalories (kal.
X1 = Farm size in hectares (ha)

X2 = Labour input in Mandays

X3 = Value of purchased inputs in Naira (=N=)

U = Error term

Thelinear programming model

Linear programme is obten helpful in decisionsquigng a choice among a large number of altereatiit has
been employment in several studies for determirtimg optimal organization of peasant farming systemigeria
(Ogunfowora,1980).

The Linear programme model employment the studg ases estimated as:
Max.Z > (Pjaj —¢j

> a?jxij ? B?

Xj?0(=1-m

Where;

Z = Return of owners labour and management (=N=/ha)
Pj = price of jth crop per unit in Naira (=N=)

Qj = Quanitty of jth crop in calorie/kilogram

Cj = Total variable cost of labour and purchasealis.
Aij= Per unit requirement of jth activity carriedio

m = The number of activities and it ranges frord 1-
jth = Resource, ranges from 1-4

bi = The level of jth resources

bl = Average farm size (ha)

b2 = average labour available per farmer in mantaay
b3 = Average capital employed per farmer in =M=/ha
b4 = average water input in cm-ha.

RESULTSAND DISCUSSION

Socio — economic characteristics

Table 1 shows that over 95 percent of the respdadeere males with females accounting for only74ogrcent.
This confirms the popular belief in the area tlaatfing is an occupation for the male folks while female folks
are only to prepare food for the males while wogkon their farms. It also confirms the religidmslief that
women in Purdue are not to leave their homes fgroartside activities.

Table 1 also shows the age distribution of respoitsdeAge is the length of past life or existenta @erson. Itis
an important factor to be consider in determining ¢juality of labour employed and the labour fgooevalent in
any given enterprise. Age is particularly impattaonsidering the tedious nature of manual farmihgthe study
area, more than half of the respondents (75%) wéien the age groups of 21 — 50 years. Becausbenfedious
nature of manual farming which characterized tmmfiag system in the area, only adults of workigg aould take
into fadama farming using pump and calabash iingattechnologies. The age group also represemtarthst
economically active age group.

Similarly, the reason for this low percentage ofiyg farmers (7.29) could be due to rural- urbanratign and the
guest for modern education in urban centres.
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Table 1: Socio-economic characteristics of the respondents

Characteristic Frequency Per centage
Gender Distribution of Respondents
Male 92 95.83
Female 4 4.17
Total 96 100.00
Age Distribution of Respondents
Characteristic Frequency rcBetage
Age Group
10-20 years 7 7.29
31-40 years 20 20.83
41-50 years 37 38.54
51-60 years 15 15.63
61-70 years 2 2.08
Total 96 100.00

Medle agegroup = 41 -50 years

Mean age group = 40 years

Educational Status of Respondents

Highest Educational Level obtained

Characteristic Frequency Percentage
Qur’'anic education 44 45.83
Adult education 21 21.88
Primary education 19 19.79
Secondary education 8 8.33
Tertiary 4 4.17
Total 96 100.00

Marital Status of Respondents

Characteristic Frequency Percentage
Marital Status

Single 21 21.88
Marriage 67 69.80
Divorced 4 4.16
Widower 4 4.16

Total 96 100.00

Family size of Respondents

Characteristic Freguency Per centage
Family size

1-5 30 31.25
6-10 43 44.70
11-15 17 17.71
16-20 4 4.17
21-25 3 2.08
Total 96 100.00

Averagefamilysize =8
Standard deviation = 4.6
Sources: Field Survey Data, 2007.

Education, is a very important factor in the depeb@nt of any country’s economy.

Determines the quality of skills of the farmerss k& locative abilities and show well informed tise of the
innovations and technology around him. Roger anoeS8taker (1971) informed and (Obibuaku 1983) stthat
education is not only an important determinant dbmion of innovation but also a tool for succeksf
implementation of innovation. Table 1 reveal tlei@tional status of respondents. The table reviat half of
the respondents in the study area had no formalagidun. This corroborates with the findings ofd@fie 2005).

Marital status of respondents may become an impbftector in agricultural production especially evhfarm
labour is in short supply. Married couple withdarfamily size may have large supply of labouwtrk on the
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farm and this may increase the size of farm lanllivated. Table 1 also reveals that about 70 percd
respondents (69.80%) in the study are were macoegles having average family size of eight (83d¢ah table).

This is an indication of their chances of gettingfly labour for use on their farms.
Crop Enterprises:

Table2: Crop Enterprises

Crops grown/Cropping Farm plqt Frequency Percentag
Pattern size (ha)
Sole paddy rice 44.76 61 63.54
Sole sugar cane 11.71 15 15.63
Tomato/pepper mixture 7.18 12 12.50
Cassava/sweet Potato mixture 6.44 8 8.33
Total 70.09 96 100.00

Sources: Field Survey Data, 2007

Table 2 shows that farmers in the study area @iy a total of six (6) crops grown in four (4pmping pattern.
Further analysis show that fadama users in the @naaticed both mixed and sole cropping — sole paiue, sole
sugar cane, Tomato/pepper mixture and cassavadpoiiature. Sole paddy rice, (grown by 63.54% bftlae

respondents), was the most popular followed by salgar cane (15.63%), tomato/pepper mixture (12)5886
cassava/sweet potato mixture (8.33%) in 44.76hajlhh and 6.44ha respectively. Farmers practionicgd

cropping believed that they did so in order to duagainst risk of failure of one crop and it divlrsheir

sources of income.

Table 3 shows the costs and returns analysis tfi@ltrop enterprises in the study area.

Further analysis shows that fadama cultivation gismall-scale irrigation technology has a Highert Rarm
Income (NFI) for all enterprises in the area =N&33.16/ha for sole paddy rice N=6,944.30/ha fde sugar
cane, =N=6,012.58/ha for Tomato/Pepper mixture, arabsava/potato mixture; and this is not only bseaof
effective exibitation of available human and miaferesources but also because of better marketingpects
(especially for the paddy rice growers) with thed€&®l Government ban on importation of food itenmiBhis
findings corroborated with those of Erhabor, 198%)jekwu, Erhabor and Kalu, 1990; Mayaki eta, 1998lmer
and Philip, 1990; Baba, 1993; and Tsoho, 2005. thdl authors in Their separate study recordedyla positive
financial returns to fadama farming using farm dpetthg approach.

Levels of resour ce-use/l mpact of Input or Output

Factors that influenced output (Q) of all the cespierprises were regressed against the explanaaoigbles farm
size in ha (X1), labour input in mandays (X2), wahf purchased inputs in Naira (X1) and the ram@oror term
(U). The regression analysis results for eacltheffour functional forms examined in the productionction were
Linear, Semi-log, Exponential and Double log etpret.

From the regression estimate in table 4, the lepdtion selected was Double-logarithm (Cobb-DaoslglaThis
was based on it fitness criteria, for example, &jpam the fact that it

has a relatively higher R2 value, it also has tigmificant expected signs of regression coeffigertoefficients
both in terms of economic and agricultural logiegas considered as the appropriate form to Ehienated (lead)
equation is presented thus.

Q = -0.396 + 3.583 x1 + 0.462x2 + 0.216x3
= -(0.762) (0.168) (0.143)
= (-0.396) (12.716) (2.750)* (1.078)

R2 = 0.79

F = 84.322*

From the lead equation, land and labour were s@mif (P<0 .05). Furthermore, land, labour andtpased inputs
has a positive relationship with output. Therefarmre land labour and purchased inputs shouldllbeated to
fadama farming under small scale irrigation in ortie effect the much needed increase in outputurentood
security and self- reliance in the study area
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Table 4. Summary of regression analysisresults

Functional Forms Constant Regression Coefficient Parameters R2 Fvalue
21 22 X3

Lmsar 223072 078 843 1.514 001844 (.68 47372

SE 300 37 119 268) (0.404 (0.033)

t-valus 248 1.788) (3.747 (0.336)

Exponential 6632.040 4337.70 1531.711

SE 3048532 777.301 1027 622 333381 0.57 20722

el 134 151D 02714)

Semi-log 0.7 0.691 0.0002638 (0.0000237

SE (0.126) 0.43) 0.000 (0.000) 0.80 a1.011

t-vzlus (6.130) 4254)(1.618) 0as2

Doublz - loz 0.216 3583 0.462 0216

SE . 0.762) (0.163) (0.143) 0.79 34322

t-valus -0.3%¢6 12.716) (2.730) (1.078)

Sources: Field Survey Data, 2007
Table 5. Optimum Farm Plan (Enter prise Combination)
Mo variablz Solution Opportunity Cost Objzetive Coztficiant WIin. Obj. Coztliciznt Llax. Obj.
Co=if
I. X +0.63TRIEIZ ] +h6>17.0 HIIT0I +Infinity
2. ] J +34I97 .45 +2714.2998 -Intinity EEEII
3 Xz 1] +I5306 433 +IZ45E 750 -Infinity +3078
ER e ] +206358 039 +33601.602 -Infinity +3413
Max. Objective = =N=43,743.47
Source: Field Survey Data, 2007
Table 6: Resources Constraintsfor Fadama crop Farmers

No. | Constraints Status  RHS Shadow Price  Stackgn®&i| Min. RHS| Max.RHS

1. Land Loose| ?+0.7300 0 +0.072 +0.072 +0.659

2. Labour Loose| 7?+154.12 0 +60.51 +60.51 +93.607

3. Capital Tight | ?+123634.9F +3.4623 0 0 +1402

4. Irrigation Water Looseg ?108.71 0 +97.74 +97.74 +Infinity

Max. objective = =N= 43.743.47

Source: Field Survey Data, 2007

Table 5 shows the summary of the optimum far ftartained through Linear Programming, for fadamanéas
engaged in small scale irrigation technologiesah be seen that out of the various crops/crofbetations earlier
listed, only sole paddy rice entered the optimuPlan this should be carried out on a 0.66ha adif#alland, as this
is capable of yielding an optimal optimal inconfe=bl=433,743.47. Similarly, the result further gshthat capital
was exhausted in the plan as it is the most limgitesource. (Table 7) it has a shadow price W£3:46.

Other resources are in surplus. The Linear Prograiodel Estimated is:

Max.Z=66517.02X1 +9714.60X2+15455.75X3+33601.60X4

Land = 1X1+1X2+1X3+1X4<0.73ha
Labour=142.34X1+96.15X2+108.55X3+98.04X4

<154.12madays.

Capital = 19212.94X1 +12712.55X2+14662X3+15666.74%M=12634.97
Irrigation water: 148.62X1+151.15X2+123.45X3+16%@3109.71ha-cm
Where Z=Return to Labour and other management.

CONCLUSION
The study examined the impact of Small-scale ItiagaTechnologies on Fadama Crop Production typelslevel

of resources used and their impact on output, prisess choices, income and organization of fadeanmd. The
optimum farm plan computed showed that reorgaminadf fadama farms would yield more income to paddyg
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growers. There is the need for extension workewlaboration with researchers, other agenciestlieeNational

Fadama Development Project (NFDP), TO ASSIST Fasrmreallocating farm resources optimally, Profitshe

area could also be increased through eliminatioreduction of post-harvest losses, which are ctigrdrigh, Most

Fadama crops are highly perishable and when tleghii in the market, which is frequent in the afeamers lose
substantial parts of their harvests. This couldathecked if relevant agencies like the state AD&jdvwal Fadama
Development Project, in partnership with the pevsgctor, establishes processing and storage ifirthe area.

Finally, there is the need for the relevant autiesito monitor soil and water quality, as wellths ground water
table at various fadama irrigation sites in theestal his will ensure early detection of such peohd as soil salinity
and declining water table, which could endangetasngbility of fadama irrigation.
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