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- - ABSTRACT
" This paper examines farming activities under irrigation technology -at Oke-Oyz Kwara state: Soil samples ‘were
randomly selected from 30 quadrats (20m X 20m) and analysed using appropriate laboratory techniques. Furthermore,
. copies of structured questionnaires were also distributed among the 135 participating farmers at Oke-Oyl irrigation.
scheme and the officers of the irrigation agency (Lower Niger River Basin Deveiopmem A uthor:ty Ilorm) The result of
the soil analysis revealed high variability and low nutrient status, alarming rate of . 9011 detertoratton dwmdlmg Farmers’
participation and inefficient management of the irrigation mfrastructure in the stuaﬁ) area.-
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INTRODUCTION

The world is u’ndergomg a chmatlc change (Mlddleton 1997) A major tell tale of this
change is the widespread increase in global temperature Such change in climate and by implication

" the temperature would influence an increase in moisture deﬁcn partxcularly in seml-and and even the
more humid areas.. Consequently, the change will imply that existing agriculture regions’ would
increase’ rellance on 1rr1gat10n With the global climatic change, 'with the rapid encroachment of the

Sahara info hith&rto wet areas of the middle belt, the need-for irrigation becomes more pressmg

- considering the desire of government to- assure food security and improve rural welfare.

The government of Nigeria has shown great interest with the objective of promoting
agnculture in water deficient areas in recent time. Scholars also continue to address the relevance of
irrigation "in agnculture and also evaluatmg government s strategles m 1mprov1ng agrlcultural
productivity through irrigation.

_ 'The works of Olokesusi’ (1991) and Sangari (1991) on 1mgat10n in the semi arld parts of
Nigeria addressed ‘the technology afid ‘methods of assessing irrigation environment vis-3-vis the
socio-economic 1mpllcat10ns ‘Oriola (2004) examined the dynaniics, translocation and distribution of
soil chemnca] propertles in Oke-Oyi irrigation prOJect of the Lower nger River Basin Devéelopment
Authority, Ilorin. This ‘paper” tries to’ evaluate 1rr1gat10n projects through a’ study of the physico-
chemical properties of the soils and thé socio- economic parameters of i 1rr.lgat10n farmmg that could
facilitate sustainability ‘of crop productlon in a sub-humid part of Nigeria using Oke-Oyl 1rr1gat10n
scheme as a case study.

- THE STUDY AREA ' S i e
- The study was carried out at Oke—ny Imgatxon project site of the Lower nger River Basm

Development Authority’ (LNRBDA) Tlorin, Kwara State, Nigeria: The LNRBDA was’ re-establlshed
in January 1994 as the twelftly River Basin’ Development Authorlty in the country. The activities of

~the Authority covér the entire geographical boundaries 'of Kwara State and part of Kogi' State south
west of river Niger (LNRBDA 1999). The project is located at Oke~Oyi, the Headquarters of Hlorin
East Local Goverament Area of Kwara State (Fig 1). It is-about’ 25km-away from Ilorin on Tlorin —
Share road. The project area is bounded in the north’ by a rivulet ﬂowmg into'Oshin River. Tt is
bounded by the old florin - Jebba road in the south:, in the east by river Oshm and in the west by
National Electric Power grid line.
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~ The project is a viable small scale irrigation scheme, which became fully operational in 1994,
Presently, the larid area f(*a"fmﬁt 250 ha) falls in the western upland physiographic region of the state.
-Qke-Oyi irrigation scheme land has an average height of about 360m above sca level and a slope of
less than 10 degrees. The terrain slopes down along the N.W. and S.W. direction, draining into river
Oshin which forms the eastern-boundary. Intermittent streams giving rise to prominent depressions
within the project area characterize the land. The area is completely under the influence of moist
maritime southwesterly mons ‘ 1 from the Atlantic Ocean between April and October. This endows
‘the area with tropical cii»l_mﬁ;‘é of distinct wet and dry seasons. ‘This area experiences high
temperatures all the year rotind . by virtue of its location within the tropics. The highest air
temperature of 35° C is often fecorded in March/April and the lowest (25° C) is recorded between
July and August. The area belongs to dry sub-humid climatic regions (Olaniran, 1988). This climatic
condition no-doubt dictates the human activities in the ‘study area with various agricultural practices
including traditional irri gaﬁén‘a"' ricultural systemdominating the rural landscape.
MATERIALS AND 'MET'HOSS L o e o
Soil samples were taken from irrigated farmland. Thirty (30) quadrats, measuring 20m x 20m

ecach were demarcated on irrigated maize farmland. -Fifteen quadrats were selected systematically (at

every other quadrant). In each of these fifteen quadrats, five sample points were randomly located-and
- the 75 soil samples were bulked to. 15 at pre-deternyined depths of 0-15cm and another 75 samples for
15-30cm. soil depth., Sampling from predetermi jed depth was to -ensure comparability bctween
samples collected from different sample quadrats (Gbadegesin, 1984). This study confines analysis of

* soil characteristics to the ‘top,30cm of the soil profile because the roots of plants such as maize arc

" usually concentrated in_the top 30cm of the soil profile where the bulk .of plant nutrients are

concentrated (Ekanade, 1994). For example, maize rbots concentrate in this zone. (Babalola, 1980 and
Gbadegesin, 1984). The 30 soil samples were collected in polythene bags and later air-dried in the

laboratory. - - .., L R o
.. Emphasis was placed on both the physical and chemical soil properties directly reflecting soil

fertility conditions and the productivity of soils. The spil properties include particle size distribution,

bulk density and water holding capacity. exchangeable cations (Ca**, Mg®", Na', K"), exchangeable

acidity, soil pH,. avajlable phosphorus, cation exchangeable capacity, organic matter content and
total nitrogen. All thesc were analysed using standard -routine- laboratory jprocedures. The particle

size distribution. was determined by the hydrometer -method (Bouyoucos. . 1965); bulk density was
determined by the core method (Blake, 1965). Water, holding . capacity, was determined by first

saturating the soil samples with water and later subjected o0, gravitational draining for,24 hours. To

The samples were later weighed
and oven-dried for 24 hours at 105% temperature. The loss in weight was expressed as a percentage
of the oven-dried soil. - - : L T

pH was determined potentiometrically -in 0.1 M calcium chloride solution using a soil to
calcium ratio of 1:2 (Peach,1965) Organic matter content was determined by the Walkley and Black
(1934) method: to. obtain organic qarbon before multiplying by a factor of 1.724 1o obtain organic
‘matter content’:Th= Kjeldahl agalyt’,fiég},procedure was used to determine the total amount of nitrogen
in the sampled soils. .The mcthqd'ixaVOlve_s the digestion of soil samples with .concentrated sulphuric

prevent-moisture. loss, the samplos{ were covered with polythene.

acid (H,S04) and -auto analysis of the digest to deterritine the nitrogen concentration in the soil .

samples while. available Qhésphorous was by Bray No.,1 extraction (Bray and Kurtz: 1945) ,.and
- Osborne (1973) - colorirnetric method, Lxtracts of soil samples were le,achevdv_wi_th 1N ammonium
acetate; the conceritration of calcium. potassium and sodium were then determined by {lame analyzer

and Magnesiumby atomic absorptien spectrophotometer.
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holdmg (;apacny is homogenous but slightly variable in the topscnl

" Ghadegesin and oriola,

All the 135 (partlcrpatmg) farmers at Oke- Ow mu,auon site, at the trme of data collection,
were mcluded in the questionnaire survey. Farmers that were allocated plots wherc the soil sample .
quadrats fell were 1denulled and interviewed specitically on the management of thur farms i’n
addition to the copres of questionnaire that were distributed "to all the’ tarmers using irrigation
facilities. The data collected from the 15 lntmus were further subjected to- mfetentral statlsttcal
analysis. i :

Two sets of questlonnaue were used in collcctmg socro economlc data The first set was
desrgned for the management of LNRBDA. The questionnairg- sought information from the river
basin authority on the backgrouncl of the project, the agtivities. and services prov1ded to the farmers
and communities in their area of operation, prospects ¢ and problems among others. The second set of
the questionnaire was administered to the partlcrpatm&> farmers in the project site. Thrs was used 1o
oather information on crops planted, reason for their choice of crop, site; crop output for their farm,
income from their farm, fertilizer usage, water supply. and assistance from govemment agencics
(LNRBDA, Kwara State Agrrcultural Development PrOJect and Mlmstry of Agrlculture and thuml
Resources) soil maintenance methods, health related problems and prospects ol' the pI‘OjCLl as
perceived by the people. -

Mean and standard deviation were used to summan/e the data whlle coefhcrmt of variation
was used 1o test the variability of the soil nutrients and organic matter on m'lgated larmlands
RESU LTS AND DISCUSSION : :

Soil Fertility Condition. :

The results of the soil analysrs presented in table 1 revealed that the fe' lltv status of the soils

undcr 1rr1gat10n at Oke —Oyi is low (Okalebo et al, 1993) and hlghly varl Th ts becausc ‘the
contents of the entrre soil_nutrients relating to soil fertility are very low ahd _vvj" hrghly except
potassrum and total nitrogen. whose contents are moderate and high respecti Gener ally the ‘silt
and clay contents account for less than 20% of the textural composmon “of the Is. Thc bulk densrt?/
values in the study site varied between 1.7 Mg/m’ and 2.2 Mg/rn wrth a ‘mean’of 1. 8 Mgp/m”.

According to Kumar and’ Roland (1993). bulk density in excess’ of Mg/r I S r;ousl\ inhibit
roots growth in many plants This suggests that hlgh bulk densrcy‘ will reduee’ grop. yicld level.
Furthermorg, the water holdmg capagity is relatively low for 0p "survrv, i ‘"lboth la)crs lho.

le-Oyl rmgatron srte can be
ticulture practices. The report from
ery three years. 1o “check the

- The low soil fertility condition being experlenced
1mproved upon through better soil management and controlled a
the River Basin. Authorlty was that a routine soil test is done.
anomahes that may | be detected and make recommendatxon for appmpiflate tlon. Accordmg to the
project officer, the last test was cam,ed out in 1994. Further all the soil nutrients deficiencies
and excesses arg to be controlled and monitored wrth the 1nvolvment of the pamcrpatmg farmers.
Damel (1987) observed mmrlar anomalles in the so1ls Qf Kano 1 1gatron prOJect and: recommended.
regular sml testasa momtormg process for good har\tes” Such a test will give adequate and regular
mformatron on the soil conditions and assist in the. egy for mamtammg a good soil nutrient
status on 1rr1gatron ﬁelds There is no. doubt that thlS actron 1s very 1mportant for sustamable crop
productlon on 1mgatron farmlands -

Irrigation Infrastructure Maintenance and Management o '

. . The Lower Nrger R1ver Basin Development A '?honty has the mandate to provrde irrigation
mfrastructure at their various 1rr1gat10n prOjCCt sites, Oke“_Oyl mcluswe In the lrght of this, a weir .
(47m long) and other 1rr1gat1on gadgets were built and provided respectrvely The weir is to rmpound
adequate water for irri gatlon activities at Oke — Oyi prOJect'SIte (LNRBDA, 2002).
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The condition of the irrigation farming equipmeént fs presented in table 2. The weir is already
silting up while the pumping machine is old and it breaks down very often. The water pipes are old
and insufficient to meet the demand of the participating farmers.” Funds are not readily and
* adequately released on time for the day to day maintenance of the irrigation infrastructures. In fact.
at the time of this study the project vehicle was grounded. Consequently, water distribution has not

‘been regular. ‘
. However, the Authority as part of maintenance and management measure evacuate the silt
from the weir occasionally (when fund is available), increased the height of the first weir and
recently constructed a new weir (50m long) to impound greater volume of water (10million m?) for
irrigation. The design keeps the old weir as silt trap and prevents the new one from silting. As part
of the design, the new weir has a sway trap that gives way for easy flow of excess water when the

~

. volume of water is high. Two new tractors were purchased in 2001 and the 2.5km road network in

the project site is maintained regularly for easy accessibility of tractors and the farmers. Other
" equipment provided for irrigation at the site includes irrigation water pipes and pumping machine.
Tt is apparent that the sustainability of the irrigation infrastructures requires adequate funding.
~ However, government has been finding it difficult to provide such fund. Therefore, the goals and
objectives of the Basin Authority are not being fully achieved. '
Participating Farmers as Stakeholders. -
Over the years, farmers have been growing crops on the land prepared by the LNRBDA. The
© common crops grown are maize, rice, okro, tomatoes, pepper, onion, watermelon, beans and guinea
corn among others. There is no doubt that the enthusiasm of these farmers was greater when the re-
organisation policy made Ilorin the Headquarters of LNRBDA in 1994. ‘As many as 400 farmers
registered during the.1995/96 farming season (Table 3). It is very clear that production has'not been
consistent (Table 3). The production was highest in 1995/96 farming season (280 tons of maize).
The period can be regarded as the beginning of a new era in the life of LNRBDA. Four hundred
(400) farmers participated and the Authority was perhaps better funded as a ‘new creation’. The
‘anticipation of the farmers was that they would have adequate access to irrigation facilities and other .
inputs for increased crop production. o o DR o

&

_ The following season was poor and the maize yield dropped to 2.07tons /ha compare to the.
previous 5.6 tons per hectare during 1995/96 growing season. Although production increased
gradually to 4.05tons / ha in 1997/98, 4.13 tons /ha in 1998/99 farming season and 4.50 tons/ha in
\1999/2000 buit it could not be sustained it dropped drastically to 0.9 ton/ha in the year 2000/2001,
far ing season. o ' ' IR . o ‘

\_ The very low output in 2000/2001 was as a result of the abandonmerit of the irrigation farm for
daily, paid labourers’ at the new weir constriction site. 'According to the project officer, “the land
.was prepared in anticipation that. farmers will comeé over to cultivate the plots”. It was late before
the Basin Authqrity decided to cultivate the plots by itself. Aside from that, there was no labourer to

harvest the. crops after maturity hence a considerable ‘proportion” of the poot “harvest was: lost to
rodents. The output in 2001/2002 season was beiter when compared with'the previous year, though
it was still poor because of the various problems faced by the farmers such as inadequate water
distribution, poor accessibility. of other farm inputs e.g. fertilizer, agriculture extension services
among others. T T Pt e
Table 4 shows the accessibility of participating farmers to ifrigation input facilities reqtiired by

the participating farmers for adequate crop production in percentages. From' the list, only land was
readily available to the farmers. In fact, more than 75 percent of the farmers have-full ‘access’ to

irrigated farmlands, while others have partial access with none of the faxfme’r‘é‘c‘l"er'iié‘d‘agce's'g'tbi"l'aﬁd'
at the project site. o AR S Ponllen i
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Those with partial access are those who did not have enough. Access to other inputs was low
because ‘of the bottlenecks in acquiring them. For example, less than 10 percent of the farmers have
ready access to fertilizer. Perhaps these are those who either work or have close contact with those"
- people or agency distributing fertilizer in the State or local Government. More than 85.2% have
partial access, while the remaining proportion (5.9 percent) did not have access to fertilizer.

~ In an informal discussion with the farmers, 80 percent of those with partial access to fertilizer
remarked that they have to lobby and tip-officers’ in-charge of fertilizer distribution either at the
State Ministry of Agriculture or Local government before they are able to get few bags allocated to
them and still not at the subsidized price. B ' L _

Other inputs such as seedlings, chemical/pesticides and extension services are only accessible "
readily or partially to those that can afford the price. The supervising agency has not been rendering
theése services since the re-establishment of the organisation in 1994 and abiding by the new policy
that removed agricultural production and its allied services from its mandate. This has in one way or
the other created some problems for the farmers. Once the inputs- are inadequate one should not

expect an adequate and bounty harvest.-

_ Agricultural credit facility is another major input that the farmers do not have access to. Only
about 8 percent of the farmers claimed to have access to agricultural credit facility and another 26.7
percent have partial access to this input. Majority of the farmers did not have access to agricultural
credit. - The source of creditihas always been from friends, family and co-operative society.: It is true
that commercial banks and other finance houses have agricultlir_al- credit facilities but it is not
accessible to the farmers in the study area because of the stringent collateral often demanded by

these banks. C - _ ‘ - '
Another issue that is fundamental to the sustainability of irrigation is the perception of the
farmers that Oke - QOyi irrigation project is a Government 'investment. However, the cooperative
attitude of the farmers both within and outside the project arca in relationto land tenure and
harmonious coexistence of the irrigators and the natives can be seen as part of the farmers efforts to
sustain the system. NQ communal clash or disturbance has been reported or recorded in the area.
This is contrary to the situation in some other irrigation projects e.g. Kano, Sokoto (Jega, 1987) Omi

(Afolabi, 1984). . o . : A

CONCLUSION L : . ' o
The soils of Oke-Oyi irrigation project can be described as sandy with high.bulk density and.low
nutrient content to support adequate maize production. Its fertility status is therefore rated low. The
irrigation infrastructures ‘at the project site were “insufficient and in - deteriorating condition.
Therefore, water distribution has been irregular and the agency has not been able to meet the
demands of the participating farmers. This was due mainly to the poor funding of the -Agency.
Eighty percent of the input parameters were not readily accessible to the participating farmers.
Consequently, there has been a decline in the number of farmers on the scheme. Therefore. the goal

and objpctives of the basin authority are yet to be achieved. '
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Table 1. Mean, Standard Deviation and Coefficient Of Variation of Soil Properties
in the Irrigated Soils

Soil Properties . Irrigated 0 — 15¢cm Irrigated 15 — 30cm
' - Mean | Std. cCVv Mean | Std. CV%
Dev % Dev.

Physical ‘
Sand (%) 85.5 18.0 6.7 84.5 18.0 . 6.6
Silt (%) 5.6 170  94.6* 74 18.0 68.9*
Clay (%) 8.3 1.0 60 -8.1 3.0 13.6
Bulk density Mg/m’ 1.8 0.5 56 19 06 10.5
Water holding capacity (%) 24.0 30.0 34.6* 325 14.0 12.0
Chemical '
Organic matter (%) 1.3 0.7 53.8* 14 08 7.1*
Total nitrogen (%) 0.3 02 66.7* 04 0.1 25.0
PH _ 52 0.7 135 54 0.6 111
Exchange Ca™* (meq/100g) 0.5 03  60.0* 1.7 14 82.4%
Exchange Mg (meq/100g) 0.2 02 100.0 05 04 80.0*
Exchange K* (meq/100g) 0.6 03  50.0% 03 03 100.0*
Exchange Na” (meq/100g) 0.1 0.1 0.0 00 0.0 0.0
Cat. Exch. Capacity (meg/100g) 1.6 0.6 40.0* - 24 1.7 70.8*
Phosphorous  ppm 2.2 1.0 45.5* 14 0.5 35.7*

C.V. = Coefficient of Variation * Highly Variable C. V. >33.0%
( Spiegel and Stephens, 1.999)'

Table 2 Ifrigation Farming Equipment at Oke — Oyi Project

Quantity Equipment Condition Remark

2 WEIRS »
47m Long Silted Needs Refurbishment
50m Long In good condition Newly constructed

I ISUZU VAN

: (UtilityVehicle) Worn- out engine Needs overhauling

3 TRACTOR
M.F.375E Ooid Needs Replacement

2 FIAT 56-70 In good condition Newly Supplied
PUMPING MACHINE | - . ’

-| One at phase 11 Old Needs Replacement

One at phase 111 oud Needs Replacement
IRRIGATION PIPES

250 6’ Galvanized pipe = | Partially O.K

50 4°* Galvanized pipe - | In good condition

110 1 3’ Lateration In good condition Not sufficient

60 Hydrant Gate

10 6’ Elbow Joint In good condition

6 6’’ End Cap In good condition Not sufficient

4 6’ Foot Valve In good condition Not sufficient

1 8’ Foot valve In good condition Not sufficient

5. Raingun In good condition Not sufficient

Source: - LNRBDA Oke-Oyi Project Office (2003).
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Table 3. Farmers Patronage And Maize Yield 1995 — 2002

No of Farmers | % Change Area Maize Av. Yield -
Year ' Over Cuitivated {  Yield In
' Previous ( Ha) (Tonnes) | Tonnes/Ha
Year
1995/96 - 400 : 50 280 5.6 .
1996/97 350 1-14.3 38.5 80 2.07
1997/98 320 -94 18.5 75 4.05
1998/99 250 -21.9 20.6 85 4.13
1999/2000 130 -92.3 40 180 4.50
2000/2001 none n.a 50 45. 0.9
2001/2002 135 n.a 50 80 1.6
Field Survey 2002
%

Table4 Accessibilit

of Farmers To Irrigation Farm Inputs

Irrigation Inputs Not Partially Fully
: Accessible (%) | Accessible (%) | Accessible (%)

Irrigated land - 244 756
Irrigation water 252 56.3 ' 18.5
Fertilizer 5.9 85.2 8.8

Seedlings 49.6 249 25,5
Chemicals (Pest / Disease) | 44.4 20.0 35.6
Extension services 60.8 244 14.8
Agric credits 64.4 26.7 8.9

Field Survey 2002
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