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RESOURCE-USE EFFICTEMCY AMD COMSTRAINTS 1M IRRIGATED
AGHICULTURE: ENPIRICAL EVIDENCE FROM BAUGHT STATE, NIGERIA

K. M. BABA snd E. 6. ETUKS

School of Agricultura,
Abubskar Tafswa Aalewa Lnivaristy,
P, W, B, 0248, Bauchi.

ABSRACT

Although tha practice of saall-scals irrigation, using pump
and shadoof watar 117t davices, has mamy important advantogas,
successiva Nigerian governments have ssphazised large—scale
schamas in tho devalogeent of water ressurces for sgriculture.
This has boan duwa larsaly to tha lack of am adeauasts knowlodge
basa for the davalopment of seali-gcale irrigation in tha

cHmiry.

Using cross-sectioned survey data from the Western Zome of
the Baschi State agriculturs] Developnent Programss, this papar
identifios the contraints to crep production under shall-scale
irrigation snd sxamines the possibility of isproving Incomes on
small irrigated Farms. Shoritags of {rrigation water, inadequate
supnly of fartilizer, absance of credit facilitiss snd low
producer prices wera found to be some of the major congtraints on
the study Farms. Tha rosults of tha study indicats that
ppportunities exist for ralsing profitsbility through rescurce
re-allocation undar tha axising small-scale irrigation systess,
and through tha allawiation of the constraints identified fn the

study.

l Late Or. E. G. Ftuk was formaly with the poparatmant of
Agricultural Economwics snd Rural Sociolog. TAR, Ahmadd
Ballo Univarsity, Zaria.
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Policy statemomts and the hedge
financial allecatioms mada Lo
wntar rescunoas deva lopmant 1n
Lha Fourth Mational Darvn opmont
Plam tand to portroy il gat lon
as tha cormars Lo nf
agrilenltural devalomant  In
Migoria. These palicies have
paan  implimented throwgh the
patahlisheant of large-scale
irripation schemes’ ip  many
parts of the country. Thass
schomas hawe momy Shortcomings
that make thom ineffective as
instruments for nschieving the
das irad objectivioe  of
increasad agriculturnl putpit
and  highar  form  incomes
[1dachaba at al.. 1300; Palmar-
Jones, 10803 Etuk anidl Abalu,
1982; Makarfi, 198T].°
Hany small farmars in Mortharn
Higaria successfully i i gata
thair fadams land with water
from stroasa, ponds and walls
using pump ared shadoof water
11ft devicms.  The capital
requiraments  of thasas 14t
systems are Jow and tha
technologlas {mvolved, mpart
from baing simpla, allow the
control] ower
tha tiss and rata of water
application. Furthermord, high
raturns to crog productidgn have
hoan reperted undsr such ahapla
and relatively cheap dystoms
(Erhabor, 1982].

fwapite thasa potentials, there
ars no eapirically ghounded
strategies for the devall cpmant
of small-scala irrigapion in

Wigaria. This lack of weil-
articulated long-term swall-
gcale  irrigation dowe lopmant
stratagies can be atiributed o
tha fredequacy of research
infermation on crop production
wniler the existing systems.
Thiz papar. ks to broaden the
epirical  basis for  the
affact ive devalaopment of emnll-
sealn  irrigation systems in
Migaria. especially in  tha
partharn parts of the country.
It tdantifles the constrainsts
to increased crop production
under puep irrigation systoms
i tha Westharn Zoes of the
Baunchl state. Agricultural
[ownlopeent. Programes [DSADF].
The paper nlso estimates the
product ivities of resourcas mnd
dotarminas tha efficiancy af
rasourca-usn under the systens.
Implicatiions of the rasults of
the study for irrigation
dowalopnent  strategles are
dizcussed.,

METHOODLOGY

The data for this study wara
sbtainod from & purpesive
sampla of forty=five Farmers
from four will. s [Daitm,
Dmss, Juga wnd Tudun=Kadn
Ribinal in the Western fons of
Lhe BSADP. The purpoaive
sempling  tochnigua was yand
bechusa only dry ssason Farears
ising pumps for irrigation ware
ralavant LT tha study.
Furtharmora, aince Lhe study
imvolived continmcus monitoring
of the sctivites of the Farmars
for sowarn months, only thoss
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Thetoura - Use afficlency in irigebed Agriculturs,

who Indicated willingness to
coroparata  throughout  the
pariod weras included in tha
sampla, Tha sampling frome was
& household 1185t obtained from
BSADP.  Input=-oulput data such

glze of plots cultivated,

ity and non-fomily  lgbouwr
input, gquantites of seeds and
fartilizar usad, watar
applicatlon, orop harvest and
sales wers collectsd twice
wonkly, from Dmcombar 1987 to
Jume 1988, through interyiews
using structurad
gquestianna lres.

The mmalytieal proceduras used

' for achiaving tha objectives of

tha study wers descriptive
statistios  and produest fon
function analysis.

Tha producticn function modal
enployed was of Lhe genaral
{orm:

= flN, & K
M, Ul v———"-'-f'-—ﬁ I’11I

e

¥ = Dutput [in kilograms par
hactara)

Human Jabour input [in
man-hotirs par hectars].

Plant - population = per
hactare

I,‘l
I!'l
],I:

Fartilizar input [in
kilograms per hectara]

Irrigation water input

l.l=

4 [in hectars = centimater
- par hactare]

U= Error term.

Tha ' sbowe funotion was
pstimated, through multiple
ragression analysia, Jdn tha-
Tinamr, guadratic, sguare root
ard Coblr-Douglas equation Forms
far tomato, pappar, onfon and
gardan @39 which ware tha major
crops grown in the study area.
For sach of tha crops, tha
tobb-Douglas function gave tha
baat Fit in terms of tha
magnitude of B and spproprists
“signing™ of tha regresaion
coafficlant, snd was tharsfors
salncted for further sanalysis.
The marginal valus
productivites of the Inputs
included in “the model wers
computed using squation [2].

bl [/,
Py - [2]

wire:

Marginal wvalua
product of
Tthy inpuat

¥z . Gsomstric. sean of

=
ey T

i’ = Geomstric mesn
fth fnput .
Prica of the product;
mnd

Aegrassion, comfficient
[er alasticity of
production] with rospect
to the ith input.

if the

Py =
b o=

Baby o Bk,

RESIATS

. Congtralnts %o Incressed
Product ien

The constrainta to  increased
crop production as roported by

the respondents ara poee onked

in Table 1 which shows Liwal &l

the respondants ldent 1118l rof-
availabi ity of aredit, 1ack of
tractor for land proparat ion.

‘Table 1~ Comstraints to Crop product fon snder Pump Drrigation
: an idantified by farmers.

Constraints Mo, of Pvrﬁenl.:lg.:

farmars !

Han-avai labl 1ty of 'I_and 0 v
fan-avad labi 1ty of - Tabour z 4.4
Hon-avallsbity of eredit 45 L0l
Lack of tn:mr.fv.r preparimg Tand 45 10
Low produce pl'1:.an 45 a0
Inndequate supply of Ffartilizer k1] TE.8
Hor-availabity of improved sesds ET 75.6
Lack of axtension wdvica 0 aa.7
shortags of irrigstion water LT} 5.8

! Homava i labd 11ty of pump 12 .7

" Pacts and disense attack

mw .z -

Sourca:

and low produce prices as mejor
canstraints to crop productfon
in the study arsa. Majority
(TEx) of tha respondants alza
fdontif fed inadequata supply of

Fiald Survey (1908).

fartilizer 08 & constraint snd
raported that the prices thay
pafd for this input wers too

high. p PO
wvnilability of improved anads
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and lack of oxtension advice .

wara identified nz constraints
by about TEX and B6X of tha
respandants, respactively.
Furtkar snalysils showed that
nore of the respomdents used
improved variaties of crops
grown, while only-22%° roceived
axtensfon advice on dry season
farming. Shortags  of
irrigation wos idantified as a
constraint by 758 of the
raspondants,

Abork 26X of  respondents
reported non-avallability of
frrigation pumps as A
constraint to increassd crop
production. Furthar
inyastigation revesled that
thasa ware farmars who did ot
own pumps but hired from
na i ghbours . Thay, ganarally
complained of tha difficulty
thay eoncounted Im obtaining
pEps to hire whan noaded.

Attack of crops (which were
mainly wegatables, including
tomato, pepper, onlon  and
gardan egal by pests and
dizanzas wars oonsidared
major problem limiting output
by 2i%x of the respondents who

maver usad pdsticides or other
dissasa coptrol chemicals on
Thay, howavar,

reaportad
diransas
govarrmmnt agancy.

Thars appmars to ba no major
Nlabour  pottlenscks  in  dry

saason | farming LU= trq
studied farmars since only

of  them  fdentified
avallability of labour ad a
constrafnt. ‘Bimila r1r;J.
shortage of suftable land wa
not A problem in the stedy a
s Ho farmar indicated this
& constrafnt. Infact, 0% o
tha rospondants  reportsd

roatage, 1T thay wers &
increase area unda
et ivat fen.
 Eoaults  from the Es
Equation

“81E of wvariation

The rasults’ or tha osbimst
produstion function for Lomatd
are pressnted in Toble 2 uhli:'j
shows that the cosfFaiciont

determination, R2Z, For &
modal was 0.81 isplying tha
in  tomal
output was  explained
variatfon ~ in  the
{1abowr, fartilizar  pl
population ahd water) incl
in the modal. Tha high
ratio, which 13 significant
1% level, Turther confirms b
strong axplanatory poser of t
Alsg  presanted

-

coafficient (1.8 alasticites
production) and t-valuss w)
respéct to tha inputa.

should be poticed that ©
production elesticitisn of al
tha inputs, axcapt labour. &
positivaly "signed”, Hance,
parcentags increass in any

¥
[
|
I

v Elmilar

| Db and £k

the Inputs, holding othar
imnputs constant, would incrasss
tomato output by & proportion
‘corresponding o the valus of
the production alsaticity of
that  input. The  negat iva
product lon alasticity far
TaboaiF fimp]fes that this trput
has  besn  ovar-utilised
rasulting fn a decline to
cutput for additicmal unita of
Tabeur Input. .

rasults  of tha
astimated production function
for peppar, onfon and gardan

-#gg are prosentad in Tables 3,

4, and B, respactively. For

all tha ecrops,  the
axcapt  labour thad positive
production alasticites. Labour
had poE it va produckion
elasticity in gardem egg and
negative alasticity for Eho
rovaining crops.

inputs

Return to scala (1.8 the s of
producticn  elasttcites) warm
0.853, 0.934, 1.530, and 1,486
for tomato, peppar, onion and
garden  agg, ruapactivaly,
1mpliying  that thera wers
decreasing returns to scale in
onion  and gardan agg
production,

Pesults of regression analyale for tosato.

Table 2:

Variables Ragression t-valuag
coafficients

Constant tarm (A) o.a012 0.124 n.&.

Labeur (X} -0. 148 =1.08% n.s.

Plant Population (%) o.522 587"

Fartilizer [X) 0.072 0.442 n.8.

Irrigation water (X) 0.406 var™

R2 = 0.8

F-ratfon = 0. 73"

FTT = Elgnificant at 1 percmnt Teval

8. = not aignificant .

Source: Fleld Burvey, 1988,

15
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pasults of regression analysis. for Pppar.

Agricubers,

Table 3:
variablos Regrass lon t=valum

Coafficients ' i
Conatant tarm (A) 1.725 | st b
LabouriX,) -a. 127 0.9 n.B.

+
Plant Populat fen (KD 0. 290 :'I.ﬂ'!- .
. i

Fartilizer (&) o, 351 i iz.m
Trrigation Water (X4) 0.120 Cz ™
R2 ] 0. 80 7
F-rati = 24, 175te i
* e = significont at 10 parcent level
& = significant at & percent laval
e | o= Significant st 1 parcent: Tevel
n.s. Vo= not significant -

Bourca © Filald Survey, 1988,

Pa— of regrassion -llrrl'll'_fj. onton.

Tabla 4z

Varisbles [P ——
constant torm (A) 1,286 10,845 n.s.
up:ur ) . =0.308 L =1 N
Plant Population (%) 0.208 A B TT
Fartilizer (%) 0,467 ] i.lﬂ;-
Irrigation %) 0.587 ;.

i & :J; .

F-ratio n, 10

L] = Stgnificant at li?plrﬂl javal

(] H Gignificant at 1 percent Teva't

(KN L] significant -

Bource: Flald Burvey (1984).

1]

i

-

Baba and Elik

Results of regression snalysis for gaddon oo

Tabls 5:

varisble Ragrassion t-values
CoafFleionts

conatant term (A) 0. 366 0.523 m, =,

Lnbour (%] 0,180 1,511 n. %

Plont Population (X) 0.375 LA

Fartil;izar (%) 0.392 E.BH’“

a.558 2824

Irrigation Witer Hl“j

R2 'l a.7%

F-ratie = 18.

L] F Stgmificant at 10 parcent level

an B Slgrficant st § parcent Lavel

i = Significant at 1 percent laval

A8, = rat significant

Source Flald survey (1988].
Marainal Valuve Productivitiés &nd ~ onfon  entarprisas,
aid Pesourca-ss EfM1cigncy indicating that thia 1nput was

Tha computed marginal walue
productivities and scquisition
costs (pricea) par unit of tha
imputs are presented for each
of tha crops in Tabia 8. The
marginal valua products for all
tha imputs, axcept labour, were
highar than &he products for
all tha inputa, ip all tha crof
snterprises. This isplies that
thass inputs (plant popilation,
fartilizer and irrgation water]
warg used fBelow  sconomic
optimm levala and profits
could ba increased through an
inoreased use of the inmputs.
Tha warginal valus product of
labour was howaver lowsr than
wage rate in tomato, pepper

”w

azpd abowa economic optimm in
producing thass antarprises and
that profits could ba raised by
raducing labour employment in
thasa anterprifes. In the cmia
of gardan ngg, Tabour was used
balow economic optimum Tevel.
DISCUSSION AND POLILY
IHPLICATIONS

This study has revealed that
var iabla resources ware,
imafficientiy allocated in tha'
study aroa. For all » tha
inputs wers used balow thair
scomomic opt imum Tevels, axospt
Tabour which wis over-uti]isad
in tomato, onfon dnd papper
nrodurt lon, Tha L] Tand
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Resomron
: ) M
L 14 jdle, fIn _the  sbsencd °
uun:-nmduuﬂfm“""ﬂ_“r low  qerigated fArming, ﬂ:‘*:‘! .
pmmmiﬂ coat of the l:r;;f- d;‘r :::ﬂh;r:;hmb?. sconomic
3]
dur ing dry *“,ttwﬂ Of  activities oncodrapas o
arsi; { Lo spand longar time on fadon
the. mr‘u

oparations, than

would have ¥ .
: : of
Table 6. - Aoguisition ‘Costs and . Marginal ¥alua Products
‘Inputs by Créps.
by Crop Enterprises (Wimit)
fsitd x4 by Cre
Inputs m:;;:#[mn{ﬂ “smato Pepper Onion Garden
T -
l..blwr g o.88/man-hour  -0.74 -0.40 -0.37  1.34
et Hﬂl-ﬂl.“m 0. 003/ stard p. 11 @10 0.0 _H, 18
| 46
Fartilizar-(h) 0.29/kg 1,07 #.02 5.53 18
:mmm“ g p0fha-cat | 148.25 200,77 109,10 353,09
Bourca: Flald Survey (1588]). o
| jation was urder- mﬁﬂtutfn m:h::‘t:‘l::
”-ﬂud robably  hecausa impact. 1a. fo 1,: R T
w1 . ¢ awars of rainfed pgriculture, ing
farmars aer el in {rrigated fars v

mll'll“m dans ity
for rops RO This

furthar
“"L‘,"“.J" the fact that

rtion (6%} :'1'
{dentified Inck

xtanilon sdvice a8 8 el
imtha study area.

Fl‘ﬂﬂ- prﬂ-mttm an

large

e oa
;“r:ﬂmilitr. ur!ultur:l
gatant lon agencies in tha sta

vould have to step up thair

ros -

jon afforts should focus
o (nmong other things) the usg
of optimm plantipopuistion by
farmars.

wajority (76X}~ of. rnpnrﬂlp':l
fdentified 1 wupply
ard high price of fartilizer a8
constrainta incrop production.
Thiz, moat 11kaly, axplains the
urdar-uti1ization of this Irput

1m

e

Babe snd ERik

at  affordable prices. Te
achiava this, it 13 sugpasted
that tha presaent fartiMzer
dlstribution system In  tha
country which appears to favour
only raimy season  farming
should:  be reorgmnisad.
Fartilizer sales should ba
undartaken In two phasas = the
ralny sopton sales and the dry

sanson  saloes, Tha lattar
should ba for the sole benefit
of . farsars angaged in,

irrigation farming. -

The  unaer-amploymsent . of
irrigotion watar in the atedy
area is most Tlkaly due to
shortage of  this  input,
idantified as & constraint toe
lincreased product { o, by
majority (75K} of tha
respondants.  Prasently, the
farmers depand mainly pn
natural sources of irrigatipn
water supply such as rivers,
stroam and pond, which usually.
dry wp fin tha irrigation
shason, leaving tha farmar with
the only alternative of digging
thallow walls which, in turn,
dry up within short pariods of
tims. To enabla tha farmers to
banafit from the opportunity
that  exists for fincreasing
profits through increpsed water
usa; afforts should be made to
increase water availsbility
through the construction of
snall dams and the developwant
af  groundwataer, The BESADP,
throsgh 1ts Fadama dovelopmant

unit, is alresdy engaged in

watar dava lopmant.

through the sinking of
k]

tubewalls, - ‘__bg'r'hpn;; &
wazhbores. Hownvar, . this
offort would hswa to ba
sariously intansifled for dts
impact to ba falt by majority
of irrpation farmars. For
inatamca, 1n tha study season,
only foew of the sampled former
J13%) have bereTitted from the
graidind waber dovelopnent schema
of the B5ADF and other agencias

rosponsibla  Tor  drrigatiom
davalogmant ir. tha State.
Furthermora, out @ of tha

targated, 45,000ha expected Lo
#  brodigh  wnder  drrigation
Lhrough ground watar
‘devalopresnt by BSADP; only 15ha
(or 33%) have bean developad as
ot Awgust, 1991 (Pal et al.,
1991). These potontials should
ba “rgant 1y devaloped to anable
farmars to incresse production
and marn wors profits.

Morm of the ssmpled farmars
Indlcatsd shtatning cradit from
any londing agency For tha
purpoaa of dry season farming.
In planning  for afféctivae
gnall-scale irrigation
davalopment, based on pumps,
provision of credit to farsars
should ba  comsidarsd  an
integral part of the strategy,
Az Andicated sariier, soma of
the dry shason farmery do not
own pumps, while majerity of
thota whn do complain of tha
inadequacy of the pusps thay
own and blamad this on lack of
funds, It 43 baltved
tharafors, that provislen of
credit would snable farmers to
purchase the right sizes of
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Ve Lise eilieiency in irrignied Agriculture
toen swan RECEISA L aatenn In Ehe study ares 13
and  wse Ol e nrpet, varisbla inputs were
il Ticient1y nllocated. Wnile
fert1izer, plant population and
irrigation watar wera unders
&Nl e samplid fFarmars L utilissd, labour input was used
propared thetr Tand mawsslis "o o0 wennomic optinum -level.
and ddentified this a3 wadof g aang pse of the First
constrain Vimiting expanston of  peeg gpguts would moat 11kaly
cultivation. 1L appears Ihe .. .0 profits o the study
Tractor Hiring Service of UM ooy ang should be encournged.

s “
thizis  purchaga
fu i 190er, improved sesds and
athne ing oved IRpULS.

stale government hasa no affect o piiiiion, the  Farmdrs
on dry season Farming W0 tha e, veiag  shartage  of
Study area. To reduce drudgery irrigat fon wastor, Imsck of
and to ansble farsers to sxpand oo e ek of  axtanslon
cultivation — and  Inorosse g, low  produce  prices,
profits, they should be S o 0ea  sepply  of
assisted in raparing fadd  coryijizer, Jack of improved

il Tack of han i sad
possibility of  Introdicing Tm‘p:ﬁr:lra:?mrl*?ﬂ major
work-animals into tha aran for canstraints o incraasad
dry season farming should be ooy ion and profits in dey
seazon farming.  1n planning

land wsing tractors, amd L

aaplared. plany
small-scgala irrigation

Finally, all tha studied alopment, tharaforn, thess
must ba claarly

farmars fdentified low BPISBS ooy pines
or their products as a major Brought ot focus  and
constraint, Since Lheso CPAPS oo anigs dasignad to
arw madnly fruit vegatbles, 18 S s them. Somm of the
1e suamsted that Lrio g Srathales Lt migrt be of
:;u.lm goverssnt or private ?r;z;d“rﬁgh;:;m
antarpranedrs  to astablish

small-pcaba  Fruft processing EEFERENCE

plants which could purchase .
produce st roasonsble pricas. ERHABOR, P.0. (1e82).
Thiz wil1 also minimise the Efficioncy of -
high post-harvest loss welnr s=mall socala irrigation
by untimaly evacuation of tachmology in Migeria. Indisn
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