PP Volume 7(1); June, 2012
\E) © Faculty of Agriculture, Bayero University

SAVARNNAH
JOURMAL OF
AGRICULTURE
ISSN 1597 - 9377

Optimal Farm Plan for the Tree Crops Production Under Small-Seale Irrigation
in Fadama Areas of Niger State, Nigeria

'.-"‘k'lﬂitmnmed, D. and ZNdsmitsn, M.A,

Foresary Bescarch Instiwate of Nigeria, North-East Arid Reseanrch Station, Damasak Maiduguri, Nigeria
Department of Agncultural Economics and Extension Technology. School of Agriculiure and Agricultural
Pechnology, Federal University of Technology, Minna, Nigeria
Corresponding Author:- divck-mundvahoo.com

Abstract

Phis study determined the Optimal Tar plan for Fadana tree-crop farmers in Niger State, Nigeria.
For the studs. 120 Fodama trev-crop tarm houscholds were randomly selected and interviewed with
he use of interview schedule accompanied by well structured questionnaires, Deseriptive statistics
and Tinear programming (1.P) model were used to analyse the data. The result reveals that Feedumme
rec-crop farmers had small land holdings which were rented on a long term basis. Most of the
houseliald heads were males (98.3%) and has g an average household persons size of 9 PErsons on
Berages The head of the houscholds also had one form of modern education or the other (73.3%).
Sunilarhy. thes also had trec-crop farming experience of about 8 years on m erage, The result of the
L simaly sis shows that only orange teitrus Lemon) enterprise should be carried out on a .712ha of
e L as this will vield on optimal return of N78.989 48 per hectare per yvear. However. capital
wis the only Timiting resouree inthe study arca and has a shadow price of N8 433k, Many problems
cotiatrainad the use o Fadana resource lor ree crop production in the area and these were ranked in
vrder of importance. including limited Tund. conllicts among its users. incidence of pests and discase
infustation and land tenure problem, The study therefore recommends that farm families should direct
their resources owards the production of” only ciruy femon. and both governments and non-
Cvernmental organizations should assist in providing inlrastructure and solt loans 1o farm familics
engaged in trec-crop production in the arca.
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price
Antroduction [tis the relative wetness, dryness and the
The word Fadama is said 10 be o Tlausa word  seasonal and inter annual variations ol the
cwhich reler to low-lying refatively Aat areas in moisture level of the top and bollom components
streamless depressions or adjacent 10 seasonally ol the system that are particularly important from
o perenmially o tlowing  streams o rivers the point of view ol environmental resources

dhokmole and Scoones. 1994 Acvcording 10 management. Fudama are known 1o hold greal
Abdullehi e ol (20070 Ferdona is a0 low ving  potentials for the production of’ important geain
il and partially or completely  Nooded crops. lorest crops and vegetables in quantitics
during wet scasons. Similarly, Akinleye et al  large enough to at least meel domestic demand il
206 asserted than the word Fudoma means they are adequately exploied and matitaged.
Alood plains and how- Iving areas underlined by They help in stabilizing production in Northern
shallow aguiters, World Bank ( 1992) also parts of the country with marginal rainlall
defined Fadinma as a Low — Iyig Nood plains — (Ismail. 2004). Similariv. Small-scale irrigation
consisting of 1Tuy ial deposits with extensive  in Fudan as opposed 1o large-scale irrigation of
xplonative aquilers, ideal for irrigated crop  the  RBDAs  (River Basins Development
oduction. It has  characteristic  moisture Authorities) has been identified as a source of
tention  capacity within a  very  close 1o agricultural growth and development (Ndanitsa,
izosphere and Tertilinn for wreater part of the 2005

Ar than the adjocem upland (Kolawole and

Oones | Y.
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Felame irrigation farming has a long
histors in Nigeria. most especially  in the
northern part where farmers have raditionally
undertaken  wrigation  through  the  use
technologies and methods as shadoul, buckets
and calubash o produce high value crops like
Maise, rwee. sugar cocovams,  leah
vegetables. tree crops and other crops in diverse
cropping system (smail. 2004). Amongst these
ree cropping systems. most larmers tend 1o
prefer Orange  (Ciens femion ). Mango
E Vonedfera fdfica). Guava (Pisiin attesfenrer ) and

CHI,

ol

Pawpans (0 ewrica papnva). probably because of

their ol establishment - and  minimum
sthviculiural requirements. as well as adaptabiliny
to the eeological zone. This Farmer’s preference
o these tree erops could more so be attributed o
the availability of high vielding hyvbrid varieties
closet to their vicinity

Furthermore.  the Fadinna tree  crop
plitation is a very lucrative economic activity
s this proviades cash o meome as well as Tood
crops 1o ats growers, This identifies Fudlame as o
critical resource within the area. and other semi-
arid Northern Nigeria. In Niger State. Fodani
ree crop production s a common  cropping
svstem in almost all the State”™s lowland areas.
The production of  Fadanie tree crops is a
component ol Podamg Tarming svstem in Niger
State where irrigation is being practiced ( African
Development Fund Report. 2004). However. a
critical  assessment . of  the  performance
Fecdeimea tree crop larming in Niger State reveals
that the sub-sector 15 bedeviled with a number ol
technical. Noancial,  institwtional  and  human
resource challenges  which  submerged  these
Lirnwers. persistently

Wil

poverts  due 100 low  income  from low
productivity . consequent of low  investment
appartunitics. The  study  therefore  seeks o
provide answers o the  following  research

questivins, s Mg tree crop production g
profitable venture? Could the decline in tree crop
proaduction be aributed 1w lack of optimum farm
planccombanation i the use ol the resources?

What are  the  problems  aflecting  tree-crop
production  under Fodng drvigation?  The

sty s objective therelwe 15 1o develop an
optimum farm plan Tor tree crop larming system
wnder the Foedemier irvigation and o wentify the
constramis encountered by the Fudima tree crop
producers in the area.

of

i the vicious ewvele of

Mhas study is o timely one sinee tree crop
production is vne of the sub-sectors identified for
the commercial agriculture i the  transformation
agenda of the present administration o ensure
lood security. self sulticicnes in foed production
and self-reliant i the economy (Jonathan, 201404,
Within the study area many tree crop farmers
combine these crops as o means ol reducing
production rish associted with their production
[hus, to determime whether such combination
dacerue any o benelits o the farmers  most
especially the Fodima Yarmers is ol paramount
importiinee, [his is more so sinee Facdomia avails
the farmer more benelits, Paafimg have more
agricultural potentials than the adjacent uplands
(Babi, 20040 Ivois also useful o develop an
optmum Farm plan (or Fodkmg crop Tarmers that
will be profituble and sustained Tor a very long
period of time by the user in specific situations.
For example. Opunfowora (1970) stedied the
potential role of farming in the food production
sector of Nigerian Agricultural Industry, Two
muodels  were designed  and  tested, The it
model was designed o characterize the peasant
farm  operating entirely  on  subsistence  basis
while the second model characterized a family
farm with commuercial orientation in the sense of
mcorporating  labour  hiring  and  capital
borrowing.

Methodology
Study area

The study was conducted at the Niger
State Fodlame Arcas, which are alonge the (Tood
plains of River Niger and River Kaduna, The
study data was gathered during the 2008/2004
cropping season in the state, The Fodama tree-
crop cultivation is carried oot by small scale
larmers who are mostly  migrants  from  the
neighbouring states of Kaduna, Kebbio Soboto
and  Zambara, Fodomo farming in Niser Staw s
practiced in low valley arcas that are usually

waterlogged  during the rainy  seasons. These
areds  also retain moisture and  are more
productive even withowt any  investments  for
irvigation  agriculture Juring the diy season
periods,  They  are  therefire used  for  the

cultivation of erop. ineluding tree erops. The tree
crops constitute an important source ol income
as well as aorisk integrating moechanism. in that
they serve as complement food in vears of poor
rainfall or harvest from arable crops,
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Sampling technique and data collection

The sampling size was 120 larm houschaold
respondents. The choice of this number was on
the basis ol thwe prelimmary survey of the study
arie. The turget population for the study is the
Foddama tree crop farm houscholds in Niger
States The sampling procedure comprised a three
stage simpling wehnigue. The  first stage
imolved random selection of twa (Mokwa and
Shiroro) ot ol the Local Government Areas
LAY 0 Niger Suite where fadinna tree LIop
ferming is popular. The thirteen LGAs known
tor Ferdania tree crop larming in Niger State are
Marigas Mokwae Chanchaga, Shiroro,  Lavun.,
Munsa, Gbako,  Lapai. Suleja. Agwara  and
Wushishi (NSFDO. 2010). The second sampling
Azt random selection ol six
lecalitios (villages) cach rom selected LGAs.

comprised

while the third stage is the random selection of

W fwdama tree crop farm houwscholds  per
wlocted docalities. The  swdy respondents
therelore Lortarled 120 larm househald

respondems. However, the choice for villages
wits pretised on the Tact that Fadama farming
and amricubioral o activities in weneral s
essentialiy o rural activity (Baba. 2004),

Braa for this study were sourced majorly
frome prinry sources. The primary data were
sathered tsing miterview guide with aid and of a
stractured salicit
responses from respondents, Data collected were
those on the sociv-economic characteristics ol
respundents, such as those on types of crops
srow . L size. age and household size. Other
mivrmation  wathered those  on the
production resources and farm output during the

well YUEstInnaires 1o

Ve

ZO08 20089 production seaso,
Analytical toal

Descriptive . Statistices such  as  means

LP model was however used to develop the
optimal farm plan for the wee-crop farmers in the
area. The various levels of constraints
determined by what the representative larmers in
the study area had. According to Okuncyve
(I985), a representative [arm can be used 1o
depict a farm in sample. A representative farmer
was laken 10 be the [armer who the
arithmetic man of each of the resources as their
components can be found on majority of the
farms they represent For example, the P model
emphasized the followings:

Land constraint: Represent the arithmetic mean
ol land cultivated by the farmers in the area. and
seas measured in hectares (ha).

Labour Constraint:  Aggregated  famil,
communal and hired labour measured in man
days was obtained and the total labour used per
hectare must be less than or equal to this value,
A man-day refers to an average man working for
cight (8) hours/day.

Capital constraint: The maximum own capital
available was obtained by determining  the
arithmetic mean ol farmers expenses feosting
capital  items) or purchase used inputs like
chemical fertilizers pesticides, seeds/seedlings
ete. The mean capital develop 1o cach tree crop
wis determined and summed up o obtain the
total capital used in the study area.
Supplementary  lIrrigation input constraint
Supplementary irrigation was  carried out by the
farmers during the off-season. The average water
input expressed i hectare centimeter (ha-cm)
was similarly oblained.

Furthermore, the basis activities in the
use refer to the various tree-crop enterprises
carried out by the fwrmers. However. only those
enterprises carried out by up 1o 6 per cent of the
total respondents were considered appropriate for

Wwore

tsed

fveruges . tabulations.  frequency  distribution the analysis (Mubammad-Lawal.
and percentages were used in the analyses of the  2004).

sciv-cconomic characteristics of the larmers.

Hhase enterprises include:

X = Chrange (Cirras fennenn)

X = Manuo (Mungifera indica)

b8 - Crvaval Misdenr gciaver) and

L : Yawpaw (Carica Popayvay

The activities were delined in units of one hectare (1 ha). for each of the BIErPrises
He Linear programiming model. LP fined was estimated, thus:

Hetums o ovners lnbour and management (& ha)

Max / R T S O (i)
= St s S R (ii)
Xzo(i=1-n).crirnnnnnn (iii)
Where /
1" = Price ol ij'" crop per unit (=N=)

L
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0 = Quantity of j" Crop (kg)
L] Total variable costs of lahour and purchased inputs

i, = per unit requirement of the j™ activity carried out

B = The number of activities and it ranges from | -4

i = Resources: ranges from | - 4

Iy, = The level of j" resources

where by Averaae [arm size (ha)
Iy = Average capital employed per farmers (8/ha)
[+, = Average water input { rom supplementany irrigation) [ha-cm).

Resubts and Discussion
Socio-eeononic characteristics
Respondents Household

Table 1 presents
chuseteristics of Faedimer tree=crop farmers in
the sty area. Almost all the households {98.3%
were headed by male whose average was 9
persans, The lirge household size could imply a
probable more family labour and a comsequent
sreater plantation output for the  foresters.
Mowever, Baba and Ewk (1993) and  Baba and
Wondo ( 1995) explained that, the implication of
the laree fanily size is that fanaly expenditure
tends 1o draw more  on family income so that
onh a meager amoun is saved and invested
cventually in farming. Majority ol the farmers
(40%5) were ageds  on average 46 vears while
their model age  bracket was 41 =30,

The small percentage ol the foresters
{tree-crap lirmers) could be due o the nigration
the  able-bodied  vowhs o the  wrban
towns/eities in search of while collar jobs and
quest for formal education training, Foresin
served as farmers” major occupation with most
houschold head (70%) having about 8yvears of
farming experienee on average. Thus, tree-crop
farming is sl in its infant stage in the study
aren. Muost ol the larm household head (73.3%)
were literate with one Torm ol education or the
cilucation.  This  development could have a
positive mmpact on the productivity ol the
loresters in the area as most of the farmers could
pussibby read and write, and by implication can
casilh be educated on skills aequisition 1o
improve on their  performance which  could
transhates o inereased productivity and imcome
(Binswanger and Rosenzwelg, 1996). However.
abont 26.7% of the household heads in the study
aren had acquired no form of formal education.
These lindings did not concur with Addewun o
af (2005, that although Fadama larmers are
educated with on form of education or the other.
nujorits of them do nat have primary cducation.
Vorese. in spite of high devel of literacy (which

of

the  socio-eeonomi

al’

h
(]

is predomimantly due o madern education
stitehes). Toresters have little or po record kepi

As shown i Table 20 only orange
fCiens femony activityfemerprise should  be
carried out on a (L712ha of the Fodaa Tarm
landl in the study arean. This is capable of siclding
an optimal farm income o the houschalds of
N78.989 48/ha. Furthermore, Table 3 revealed
that  capital the most  limiting
constraint in the enterprise carried ot in the
Foddeme. It has a shadow price of w8433, b
other FesOLITL s { Lal, 1.abonr anil
Supplementary irrzation watery are i surphis.
Constraints to Fodama trec-crop production

The constramts 0 Fodonr ree-cnop
production were the problems limiting Fesedirtan
trec-crop farming in the study  avens These
constraints  are ranhed Table 4. The
analyses ol constramts 1o Ferdomier Wree crop
production reveals that pests and discases raks
foremost Tollowed by caprtal (limited funds ),
problem of Mood.  limited  labour supply
fespecially hired laboury, poor raad networh.
conflict amongst the  Focdoma resource users
respectively. The results on the prominent pests
and diseases infestation of Pl lands agreg
with Abdullahi (1980) and Ndanitsa (2005), e
both in their separate studies reveated that the
comtinuous moisture of Fodime farms provided
favourable conditions for the build-up of discase
agents such as fungi. nematodes and hacteria
Another  important  problem was  inadequate
funds twhich the 1P summary also reveals as the
limiting  factor in tree-crop production under
Fecdena), This problem  denicd the Fudin
foresters the  wpportunity o capitalize  thei
Feaedemer enterprise, To buttress this lnding,

Avinmodu (2002} reported that one ul
the lactors respansible for the poor performance
of erops under Fadon cultivation in Nigeru
neludes poverty on the pan of the Trmers, This
problem ranked  second. Flowding also was
another important problem.

is resoLrce

as i
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FFarmers attributed the looding problems
W the opening-up of dams (Kaingi dam. Jebba
dam and Shiroro dam)  opstream.  thus
conlorming with the lindimgs ot Reijinters efal
{14992 statement that Nood is a major problem of
wetlund utilization. and ranked fourth among the
myriad ol problems. Inadequate labour supply is
another problem ol Foduawig users,
especially the farmers, Its high cost and scarcity
al peiths o Barm work during the season was also

s lols

RETIRTESTS CustislEaing t'l.‘]'mrll_‘ti.

anuther problem s the
Hem-ecessibilis the Fadama Tarm lands
especialls during the rains. Most of the farm
plats were located 3 - 8 Kilometers away [rom
accessible roads while most ol the existing roads
were i ditticult in transportation ol mputs o and
autput trem furms, The dilTicult 1errain of these
Farms e also made movement impossible for
the lendime institutions and agencies, theretore
depriving larmers from benetiting from  loans
be instrumental 1o larmers
Tlis forced some
tarmers o dispose their prodoce at give-asay
prices at the Tarm gate. which often 15 not
profitable. ‘The problem however ranked sisth.
More alten than not. a very serious problem
Limiting the use of Faddanea farm lands is that ol
the conflicts between the Fadama users and the
Fulani herdsmen. This lindings also corroborated
with the lindines of Fagbemi and  Abdullahi
ilw9udy Baba and Singh (1996 Tsoho (2003)
and Ndunitsa (2005 Inoall their studies. the
revealed that conllicts exists between
crop  tarmers and  pastoralists (muosthy
pomids b between arable crop tiarmers and the
loresters foresters  and  the
nomitds o even between these enterprises and
the tishermen or between wealthy farmers and
the poor-resouree farmers.

In the study area, the and
usuitlhy compete for Fadeanie arcas, The tree-crop
tarmers complained that the nomads bring their
vestock 1o the Tarmlands in the process. This
problem which ranked third. has led 1w loss of

IFurthermwne.
al

which  could

L-\p;un.i.;m RIS al=o

atibliors
arabie
hetween

arrdor

furmers noemads

A

Il.l"

farm products worth millions of Naira. loss of
farm animals and sometimes loss of human lives.
Problem of land tenure and lack ol proper
security  were  also  constraining  the  lull
realization of maximizing Fadama potentials in
the study area and ranked seventh and cight
respectively. Conelusion

The study revealed that Fadama
farmers in the study area had small. but scattered
plots of farmland holdings mostly rented from
the inhabitants of the area (as they are migrants
The study also revealed that only orange (it
fermon) enterprise should be carried out on a
0.7 1ha ol the farmland m the study arca. This is
capable  of wvielding an optimal income of
M78.989 48/hafannum. In the PesoLIree
combination Tor the optimal tarm plan, capital is
the most limiting resource and has a shadow
price of M8.443. Other resources are however in
surplus supply.

Therefore, to enhance the profitability
and resource use through optimal farm plan tree
cropping system in the study area. elforts should
be geared by both the government and the non-
sovernmental  organization  (NGOs)  towards
providing Fodamea lands to farmers. especially
tree-crop farmers on soft conditions as  regards
land leasing agreements. There is also an urgent
need 1o provide extension education 1o Fedanind
users in the area on the benelits of Fudan
irrigation. Funds in the Torm of micro-credit
should be made available o these farmers ol
concessionary interest rates. The present empo

tree=-crop

of using microfinance  institutions  (MI1s) 1o
provide micro-credit facilities to Small and
Medium-scale  Enterprises (SME) should be

sustained. Access roads and other infrastructural
facilities should also be provided in the area. The
present “tempo” ol the Fudama programmes in
the area should also be sustamed adequately.
Conllicts resolution centres should be provided
in the Feadamea areas 1o address the incessant
conflicts among  the of  this  critical
resOuree.

Lindrs
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Table 1: Socio-economic

characteristies of Fadama tree-crop farm houscholds (3144)

A
e

Characteristics Frequency Percentage I
Agein years
21-30 15 P25
3140 33 275
4i-30 S0 41.7
S1-60 22 18.3
Gender:
Ml 118 Y3
Female 2 1.7
Family Size
e L 5.8
5.4 49 S0.8
Lo - 14 1Y) 225
I15-19 23 9.2
2024 2 1.7
Characteristics Frequency Percentage
Farming Experience (Years):
| -9 8 70.0
Iy - 19 10 8.3
20-29 11 o2
i -39 I5 12.5
Level of Education attained:
No formal education 32 26.7
Islamic/OQur anic education 2 233
Adult education 6] 3.4
Primary education 24 20.0
Secondary education 4 11.7
Tertiary education 16 13.5
Souree: Field Survey. 2009
Table 2: Summary of LP for tree-crop farmers : o -~
Variable  Solution cost  Opportunity  Objective Minimum Obj.  Maximum
B Coefficient Coecefficient Cocfficient Objective
[ X 0953463824 O + 682514.03 +d4162.051 + infinits
Z X- (0 +34688.392 + 894568810 - infinity + 5301
3 X ih +36318.444 + 24556.825 - mfinity +~GOR0
4 X {) +3 1806193 +34603 413 - infinity +:A423
Max, Objective = ~78.989 48k S B
Source: Computer printout Data Analysis, 2010
Table 3: Resource constraints of LP for tree crop armers B _ -
No. Constraints  Status RHS Shadow Price  Slack surplus  or  Min. RHS Max.
| Laaad Loose = } +0.064 12 Findinil
= L.abour Loose = i +94 31 +94.714 cinfinil
e Capital Tight = +R.A433 ] 4] +1308
4 lerigation Loose = 3] [6.45 +88.532 Intinity
Max. Objectise = ~T8.980.48K S S
Source: Field "}un-.,\ 2010
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Table 4: Ranking of Constraints to Fadama Tree Crop Production

T L T e T T

T L T R

[sba i s S e

Wﬂmﬁ"“‘_” R T ST AR T e

Problem Runk
Pest andd disease infestation I
Land teoure problem 7
tnadeguate Tabour suppls 3
nadeqguate omong Fadami users 3
Prolilens of 1louoding -4
Snsdeeessible road G
Lack of proper security b

:

Inacdegueate T
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nessures  mdcatng that a unil increase in those vanables will ensure constant
wartce of the safely measures by the respondents

Table 7

Correlation between socio-economic characteristics of the respondents and
practice of safety measures : .

Practice of safety measures

Description of variables

Ages (years) - 0290
Mzirlal siatus (dummy) 0.183"°
Education | years) 0461
Farming exponence {years) 0337
Farm income (naira) 0 307
‘arm size (heclars) 0 190™°
Practice of safety measures (number) 100

Source Computed from field survey, 2012
‘correlation is significant at 0.05 levels
r-values at 0 05=0.232

ME= Mot sigmificant

Conclusion

Most of the respondents were in need of training on application and handling of agro-
chermicals Education, farming experience and farm income had posilive correlation
with practice of safety measures by the respondents.

Recommendations

Extension awareness campaign should be carried out in the state to raise the level of
awareness on the safety measures of agro-chemicals and for farmers to take the
safaly measures very senous

List of reputable agro-chemical dealers in the state should be compiled by extension
agent and made known lo the farmers for patronage.

Lighter protective clothing and rubber boots should be designed by therr
manuiacturers for farmers’ conveniences, while the character of the instruction labels
o the contaners of agro-chemicals should be boldly wrillen for ease of reading.

Tr build farmers capacity for safe use and application of agro-chemicals in the state,
ectension education should pay particular attention o training the farmers on agro-
charmeal  safety  1ssues  such  as  application, handling and disposal of
suste/contaners of agro-chenucals This is necessary to prevent beth human and
aumal heaith hazards as wall a5 environmental hazards.
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