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ABSTRACT
The study sought to determine the optimal farm Plan for Fadama farms in Niger State
Ngena. A 'Rand_om sampling of 105 Fadama farm families were interviewed usrr;g,
structured Quegfonnalres, though only ninety eight were found usable from the site of the
studvatthe end of the survey. Most of the respondents (95%) were males and were within
the ages groups of 5’1 to 50 years (75%). Half of the respondents in the studly area had no
formal :jdz‘.'c.a‘rrm. 70% of the respondents were, however, married couples with family
sizes of eight (8). They result of the linear programming analysis shows that only Rice
Enteronse should be carried out on a 0.66ha of land, as this will yield an optimal return of
=\=43.743.47/ha. Capital was the most limiting resource in the study area. Therefore
farm families engaged in other enterprises (Sugarcane, Tomato/Pepper mixture and
Cassava/Sweet Potato mixture) could equally divert their resources to the Production
of Rice. It was recommended that more-Land resources be allocated to Rice Production
' he study area.

INTRODUCTION

Fzdama is a Hausa word which refer to low-lying relatively flat areas either in stream less

dsoressions or adjacent to seasonally or perennially-flowing streams or rivers (Kolawale

an the adjacent upland (Kolawale and Scoones, 1994). Fadama are known to hold great
=ntials for the production of important grain crops and vegetables in quantities large
ugn to at least meet domestic demand if they are adequately exploited and managed.
"2y help in stabilizing production in Northern parts of the country with mgrginal rainfall
lsmail, 2004). Similarly, small-scale irrigation in Fadama h_as beeq identified as a key
2uree of agricultural growth and development. Fadama irrigation farming has a long history
Nerthern Nigeria where farmers have traditionally undertaken irrigation through the use of
suh technologies and methods as Shadouf, buckets and calabash to produce high value
33renomic and horticultural crops which are widely grown, such as rice, sugar cane,
So%oyams, leafy vegetable among others in diverse cropping system. Several hundreds of
TUIS trees like Citrus, Mango and Cashew, etc are planted within and aroupdfadama .
=73, this provides cash income as well as food crops to the farmers. This identifies
“#9amaas a critical resource within the semi-arid Northern Nigeria.
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Acritical assessment of the performance of Fadama farming in Niger State however
that the sub-sector is bedeviled with a number of technical, financial, institutional
-2 human resoyrce problems which submerged farmers persistently in the vicious cycle of
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nstraint:- The maximum own capital available was obtained by determiniriy the
capltalt’foomean of farmers expenses (costing capital items) on purchased inputs ke
arith® seeds/seedlings, agrochemicals, fuel etc. The mean capital devoted to each crop
fer““zezi'xturt-;‘ determined and summed up to obtain the total capital used in the study area.
orctrof jnput constraint:- Irrigation was carried out by respondents in the area to
wate

iement the natural rain fall, especially towards the eng of the cropping season. The
supfa‘; gwater inputexpressed in ha-cm was similarly obtained|.
2" Furthermore, the basic activities in the study area refers to the crops grown, and
iy enterprises, which were carried out by up to six (6) percent of the total respondents,
&réze considered appropriate for the analysis (Mohammed - Lawal, 2003).

These enterprises include X, (Sole rice), X, (Sole Sugarcane), X, (Cassava/Sweet
potato), X, (Vegetable Tomato/Pepper)

These activities are defined in units of one hectare (1ha), for each of the enterprises.
Data analysis.

The data were analyzed using Descriptive statistics and Linear Programming Model.
Descriptive statistics were used to describe the socio-economic characteristics while the LP
model was used to develop the optimal farm planin the study area.

The Linear Programming Mode| fitted was estimated as:

Max. Z = ¥ (Pjqj — Cj)

m
= Y aij xij < Bi
=1
= Xi20( =1-m)
Wwhere :
Z = Returns to owners labour and Management (=N=/ha)
Pj = Price of jth crop per unit in =N=
Q] = Quaﬁtity of jth crop in calorie/kg
Cj = Total variable cost of labour and purchased inputs
aj = Per unit requirement of the jth activity carried out .
m = The number of activities and it ranges from 1 - 4
th = Resources, ranges from 1 - 4
bi = The level of jth resources
Where -
b, = Average farm size (ha)
b, . Average labour available per farmer in man-day/ha
23 = Average capital employed per farmer in =N=/ha
y =

Average water input employed in cm-ha
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" Results and Discussion

Gender distribution of respondents , -

Over 95 percent of the respondents were males with fefales accounting for o_nly
4.17%. (Table 1.) This confirms the popular belief in the area that farming is an qccupatpn
for the male folks while the female folks are only to prepare food for the males while working
on their farms.

TABLE 1. Gender distribution of respondents

Gender Frequency Percentage
Male 92 95.83
Female 4 4.17
Total 96 100.00

Age distribution of respondents

More than half of the respondents (75%) were within the age groups of 21 50 years.
Because of the tedious nature of manual farming which characterized the farming system in
the area, only the adults of working age could take into Fadama farming. The age group also
represents the most economically active age group.

Furthermore, the reason for this low percentage of young farmers (7.29%) could be due to
rural urban migration and the quest for modern education in urban centers.

TABLE 2: Age distribution of respondents

Age group Frequency Percentage
10 20years 7 7.29

21 30years gk 15.63

31 40years 20 20.83

41 50vyears B 38.54

51 60vyears 16 15.63

61 70years 2 | 2.08

Total : 96 100

Modal age group = 41 -50years

Mean age group = 40 years
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Educational distribution of respondents

Roger and Shoemaker (1971) and Obibuaku (1983) stated that education i1s not onts
an important determinant of adoption of innovations but also a too! for successiy
implementation of innovation. Table 3 shows the educational status of respondents The
table reveals that half of the respondents in the study area had no formal educaton This

corroborates with the findings of Tsohe (2005).

TABLE 3: Educational status of respondents

Highest Edu. Level attained Frequency Percentage
Qur'anic education 44 A5 83

Adult education 21 21 88
Primary education 19 19 79
Secondary education 8 8 33
Tertiary education 4 417

Total M . 96 100

Marital status of respondents

- The marital status of respondents-may become an important factor in agricultural
production especially when farm labour is in short supply. Marital status also determines the
status of respondents towards their household responsibilities. Married couples with largs
family size may have ready supply of family labour to work on the farm and this may
increase the size of farmland cultivated. Table 4 reveals. that about 70 percent of
respondents (69.80%) in the study area were married couples having average family size of
8 (table 5). This is an indication of their chances of getting family labour for use on thau
farms.

TABLE 4: Marital status of respondents

Marital Status Frequency Percentage
Single 21 21.88
Married 67 69.80
Divorced 4 , 4.16
Widower 4 4.16

Total 96 100
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TABLE 5 Family size of respondents

These activities are defined in units of one hectare (Iha) for each of the Enterprises.

The Linear Programme Model Estimated is:

/—7 ;\
Family siz€ Frequency Percentage
1-5 30 31.25
610 43 44.70
11-19 17 17.71
16 - 20 4 417
21-25 3 2.08

—

Total . 96 100

—_—

Average family size = 8
Standard deviation = 46
Optimal Enterprise Combination
Model : The Enterprise include;
X4 = Sole Rice Enterprise
X, = Sole Sugarcane Enterprise
Xs = Cassava/Sweet Potato Enterprise
Xy = Vegetable (Tomato/Pepper) Enterprise

Max Z =66517.02 X; + 9714.60 Xz + 15455.75 X, + 33601.60 X4

Subject to:
Land= =1 X; +1X, + 1 X5 +1X4 £ 0.73ha

Labour = 142.34 X, + 96.15 X, + 108. 55 X, + 98.04 X, <154.12 man days

Capital (Purchases in puts) = 19212.94 X, + 12712.55 X2 + 14662.27 X3 + 15666 71 X4
$=N=12634.97.

‘lrrlgatlon water = 148.62 X, + 151.15 X; +123.45 X3 +169.03 X4 < 109.71 ha-cm.

Where 7 = - Return to Labour and other Managements
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TABLE 6: Summary of linear programme

No Variable  Solution  Opportunity  Objective Min. Obj. Max. Obj.’

Cost Coefficient Coefficient Coefficient
1. X +0.65762812 0 +66517.03  +4127.023  + Infinity
2. X 0 +34297.457  +9714.5996 - Infinity + 4401
3. Xa 0 +35306.422  +15455.750 - Infinity + 5076
4, X4 0 +20638.039  +33601.602 - Infinity ~ + 5423

Max. Objective = "43,743.47

TABLE 7: Resource Constraints

No Constraints Status RHS Shadow Slack Min. Max
Price or " RHS
Surplus

1. Land Loose  <+40.7300 0 +0.072  +0.658  + Infinity
2. Labour Loose <4154.12 0 +60.51 +93.607  + Infinity
3. Capital Tight  <(123634.97 +3.4623 0 ) + 1402
4. lrrigation Loose <, 108.7] 0 10.97 . +97.74  + Infinity

Water : :

Max. Objective = N43,743.47

Table 6 and 7 are Summary of the Linear programme results. As shown in Table 6,
only Rice activity should be carried out on a 0.66ha of Fadama land. This is capable of
yielding an optimal income of =N=43,743.47. Similarly, Table 7 shows that capital is the
mostlimiting resource. It has a shadow price of =N=3.46. Otherresources arein surplus.

CONCLUSION AND IMPLICATION FORPOLICY

Thelstudy shows that respondents in the-study are generally small holders Land. Labour,
2Plal and purchased inputs were the main factors influencing Fadama production of

“ropsinthe areg. : - | )

comby B?SGd onthe findings of this study, it could be concluded that the optimal enterprise

Nation with the highest returns to owner's labour and management is rice production

Ona.gg ha offadama.
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