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Abstract

Farm households in Umuahia Agricultural zone ofaéABiate engage in crop farming with few of sucimés
combining their semi-commercial farm business Miitestock enterprises most of which are poultry aiod-
ruminants. A representative sample of thirty fasngrawn from a sampling frame from Umuahia Zonéiktef
of Abia State Agricultural Development Project wesed to solve a gross margin maximization problermah
average farmer in the area. Results showed thasaeecrop farm enterprise, two crop mixtures ama of the
selected livestock enterprises should be produzedatximize gross margin in the prescribed combamatihe
extent to which land availability, labour use andge rate affected gross margin was tested for tagtysi
analysis; land availability when increased by 2%%uited to 13.48% increase in the gross margimuiabse
when increased by 25% led to an increase of N159D5%epresenting about 3.04% of N499,229.90 obthas
the optimum gross margin while wage rate when reduzy 50% resulted to increase of about 6.16% én th
original plan. Land | (Arable land), human labourland preparation and planting), human labour ¥ (2
weeding), human labour | (harvesting) and humandaltl (feeding) were the limiting factors of pradion for
attainment of the objective function out of therg4ource constraints in the model. The study recends that
more arable land and labour saving technologiesildhbe employed in farm production and also catis f
private sector driven extension services in thdysarea.

Keywords. Optimum plan, farm enterprise, existing plan, gnossgin, Linear Programming, Umuahia

1. Introduction

Generally, mathematical programming tools have lmeployed variously covering wide range of actastiike
crop farming, mixed farming, horticultural crop$yelstock alone, various breeds and varieties, @fssof
combinations of different activities (Mehta, 1998).a regional/inter-regional framework, linear gramming
approach has been used for studies in optimum res@liocation and resource requirements in maoyteies
(Alam et al., 1995; Sama, 1997; Alam, 1994; Onyenweaku, 1980pper et al., 1995). Within Nigeria,
application of linear programming models to farmegprises in various states has also been repf@edii,
1978; Tanko, 2004). However, arable crop baseddanthe livestock component particularly animatsoge
production cycles last within a year are yet tdully targeted. Hassaet al. (2005) reported that the use of LP
makes it possible to devise equilibrium solutiomjick include the specification of products levédégtor and
product prices. The prototype enterprise combimaggpected from this study shall thus assist invanisg
many resource allocation problems that would enddaam productivity.

Achieving self-sufficiency in food crops among atligings requires that, for the indigenous foodpcirowhich
Nigeria has a comparative advantage over otheommtf the world, significant increases are expeee given
the prevailing socio-cultural and economic circianses of Nigeria. Effective combination of meas\aiesed
at increasing the level of farm resources and nepkificient use of the food sub-sector is one ef strategies
advocated to achieve significant increases in fomdiuction (Heady, 1952). Developing optimum farianpfor
small-holder farmers for this category of food @apuld lead to the resolution of the food criseermthat the
Nigerian farmer does not seem to exploit fully bpportunities for capital formation, improved resmibase,
higher productivity, innovation and improved managat techniques (Olayemi, 1980). Given that thellsma
holder farmer is faced with the challenge of ratignhis scarce resources among intended actiasesell as
optimizing the result of the rationing, he must mae choice of approximate mix of crop activigesl analysis
of planning of mixed enterprises to achieve a wielfined technical relationship between inputs antputs
(Olayemi and Onyenweaku, 1999; Sama, 1997). Tlisefbre creates an allocation problem which thdifigs
of the study have addressed for the selected eistespn Abia State.

In spite of all the food crop production programneés=GN over the years, the food deficit has exaated
leading to rapid increases in domestic food priaed increased importation of food which the wonsgni
position of the balance of payments in recent yeatsdd no longer sustain (Tanko, 2004). There &drfer the
practicing farmers who suffer from a dearth of whlie information and are struggling to optimizeirthe
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objective function subject to their resource caiats given a complex mixture of many variable®¢oplaned
for (Igwe et al., 2013). To this end, the determination of theiroptn cropping plan and selected livestock
enterprises would be helpful. Given the resourstra@ts and possible alternative combinationshimose from
how best to allocate resources to optimize grossrme to achieve the highest possible returns wdadd
determined by the status of the factors of productBy either increasing or decreasing any of gsaurces the
optimum mix of the activities and value of the pra@me could be evaluated when the nature of theettion

of the activities in entering the plan or otherwiseestablished. Farm planning decisions would laeenwhen
the optimum plan is compared with the existing eliepstock farm plans for the respondents.

2. M ethodology

2.1 Study Area

Abia State has about thirty eight (38) blocks, twmdred and twenty eight (228) circles and oneghnd, eight
hundred and twenty four contact farmers, with et family consisting of about 5-10 members whe ar
mainly small-scaled farmers (Oriaku, 2008). Therethree agricultural zones in the State. Becatisatore of
data and nearness to the researcher, Umuahia Agradwzone was chosen as the study Area. Umuairia 5
made up of Umuahia North, Umuahia South, Ikwuas@ld Ngwa North, Isiala Ngwa South and Osisioma
Local Government Areas (Oriaku, 2008). There is stoking variation in the climate of all the Local
Governments within the zone.

Within the rural communities of the zone just agsitin Ohafia zone, the male youths engage in afifaf
activities such as ‘Okada’ riding, the middle-agéib do not fancy that engage in hunting while petiging is
predominant among the women folks, who major ird&ioffs and fruits (Igwet al., 2013). The Umuahia Main
Market and the Industrial Market Ahiaeke are twgonanarkets that impart on the economy of the Zdfieed
crop agriculture is characteristic of the agricrdtof farm households within the agricultural zonégbia State
(Igweetal., 2011).

2.2 Sampling Procedure

This study aimed at examining the optimization elested farm enterprises employed LP model. Datae we
collected from a sample size of 30 respondentsraplished by a multi-stage sampling technique. Ting
stage was choosing Umuahia zone. The second stagkved listing all the blocks in the zone and ramdly
selecting a block. The third stage involved theleitevel, whereby three circles were selected ftbenchosen
block. This gave a total of three circles. The fbwgtage involved selecting a village (farming coumity) from
each of the three circles.

The farm household which is made up the man, hiis and other dependents was the primary unit frdvichv
data used for the study were collected. Ten pakfarmers were identified with the assistancehef tillage
heads and the extension agents in each of the thifages namely Umugbalu, Amawom, and Amaoba, so
chosen. A total of thirty respondents who engagerap farming and may combine arable crop farmirih w
poultry, piggery or fisheries production enterpsisssumed to be the major livestock enterprisesrtaidn in
the study area were interviewed for the study.sA dif these farmers derived from the Agriculturafeasion
officer in the zone constituted the sampling freforethe farmers.

2.3 Analytical Technique

Linear programming and Descriptive statistics wesed in the analysis of the data. The linear prograg
model that developed a prototype optimum enterpr@sabination pattern for sole crop and crop mixesvall

as for the selected livestock mixes that maximimesg margin of crop farms and animal farms togeitéhe
study was employed. The linear programming probleme usually characterized by the large number of
solutions that satisfy the basic conditions of epatblem and the selection of a particular soluasrthe best
solution to a problem depending on the overall cibje that is implied in the statement of the pesbl(Igwe,
2012).

The objective function set for the study for themiand livestock enterprises was to maximize thermeover
variable cost (gross margin), where the returnesgmted the product term of average yield of erisr@nd its
unit price patterned following Igwe and Onyenwe§&013) which derived its inspiration from Osuji ) and
Uddin et al., (1994) with modification that involved incorporaticof the livestock enterprises. In order to
maintain uniformity, the output prices were takertlee harvest price and input prices as the antagket prices
at the time of application of inputs following Alaghal. (1995) and Tanko (2004).

The general deterministic LP model of the studg gross margin maximization model designed to fintithe
optimum solutions. Following Igwet al. (2013) the model is specified mathematically as:

m nm
Maximize Z =ZPJ‘XJ' - Z z Cinij L1
=1 i=1j=1

Subject to:
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Which implies that all decision variables must ba-megative

Y fiXj = F(min) (minimum subsistence farm-family tuber/cererp requirement) ... 4

> fkeXj = Fa(min) (minimum subsistence farm-family protein reggment) ... 5

Where:i=1,2..m;j=1,2,..n
Z = Gross margin of total output; X Decision variable, for instance the number afthees the farmer devoted
to the production of a crop or a combination ofpsror a combination of crops or livestock capasifieoduced
by farm, P = The gross value per hectare of the jth actibigyit crop or per livestock capacity for livestock
enterprises, £= Cost per unit of ith input used in the productif the jth activity, X = Quantity of ith input in
jth activity, g = the amount “a” of the resource “i” used ifte production of one unit of “j”, b = level of
available resources, b the level “b"” at which resources “i” is avible, m = number of activities in the
programme, f= food production in tons/hectare df tuber/cereal activity,§= livestock production in tons per
livestock capacity of KEprotein activity, R(min) = Minimum quantity of tuber/cereal crops requitgdthe farm
family per annum in tons (ic=1,2,3...n) ang(fRin) = Minimum quantity of protein required by farfamily per
annum in tons (ia = 1,2,3,...n)
2.4 Resour ce Restrictionsin the M odel
Land, labour input, minimum tuber/cereal crop regmient and minimum protein requirement in terms of
livestock products were incorporated in the mo@ke minimum requirement accounts for the cropsvesstock
needed to fulfil home consumption required by sstiesice farmers who are less market oriented. This
assumption is inconsonance with Alaghal. (1995), who affirmed that family food supply isp@ssible
constraint in farm planning. On land constrainittta farmers are assumed to be operating raiadedulture at
variance with Alanet al. (1995) and Tanko (2004).
2.4.1Land and Livestock Capacities
Only one type of land restriction was classified dops. For the livestock enterprises, livestoagarities were
used as proxy to define size of farm. The othefricti®ns in the model included particularly foretlselected
livestock enterprises were that each poultry enigbe it broiler or layers was fixed at a capacit500 birds;
egg production was fixed at a capacity of 1000eapig enterprise was limited to a capacity opigs; and the
fish enterprise limited to a capacity of 1000 fiSthese classifications were in consonance withethafsigwe
and Onyenweaku (2013) and Igeteal., (2013).
2.4.2 Labour Activities
Labour input was classified as human labour aceossrprises. Labour activities were not separattmfamily
and hired labour but were treated together. Howdabpur was classified into two broad classes @acting for
crops and livestock enterprises assumed to be gdompo four periods in each class respectively.
The first labour category was defined for crophiaman labour requirement 1 defined thus: Land pedjma
and planting (abbreviated HLal LPP); First weedij@pbreviated HLal *1 weeding); Second weeding
(abbreviated HLa1" weeding); Crop Harvesting (abbreviated HLal CHsting)
Wage rate which is the remuneration per man-dayenadabour in cash and in kind was determinedalxing
the mean for the number of observations. In lind wonvention, one man-day corresponds to 8 workings.
The second labour category was defined for livds@ae human labour requirement 2 defined as Livéstoc
Feeding (abbreviated HLall Feeding), Cleaning @bated HLall Cleaning), Sorting (abbreviated HLall
Sorting) and Harvesting (abbreviated HLal11l Harwngsti
Wage rates differed in both human labour categ@gesrding to periods as well as nature of farnratmns. It
was observed that for the crop enterprise categoage was highest during land preparation and ipigint
relative to other periods while sorting and hariveshad higher wage rates for the livestock catggelative to
feeding and cleaning. Irrespective of livestock amdties the mean wage rates were determined basebeo
number of observations.
2.4.3 Capital
Given that the respondents generally were smalkdeamers who were peasants or at best semi-coomher
and who did not finance their farm business by freapital borrowing, no provision was made for itap
borrowing in the model. The level of capital avhieto the farmers was constrained to the amoued urs
buying seeds, other material inputs and as welpagsng for labour when need arises. Given that uabo
expenses and other costs of production have bdem teare of in the model, the issue of capital was
considered in the model. Capital thus included waykcapital required in meeting day to day farm or
production expenses such as purchasing of seedspthar agronomic inputs such as fertilizers, maswand
insecticides. The farmers relied on proceeds framvipus harvests and were involved in other offrfar
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activities which made it possible for them to mtwetir capital need in their small scale farmingdités as
observed in related studies (Igeteal. 2013).

3. Resultsand Discussion

3.1 Socio-economic Char acteristics of Respondents

The summary of the socio-economic characteristiggésented in Table 1.

Table 1: Summary of Descriptive Statistics of Some Selected Socioeconomic Characteristics of
Respondentsin Umuahia Zone

Variable Sample Size Minimum Maximum Mean Standard Deviation
Age 30 20.00 70.00 54.23 11.74

Sex 30 0.00 1.00 0.87 0.35

Marital Status 30 0.00 1.00 1.00 0.26

Education 30 0.00 22.00 10.60 5.16
Experience 30 10.00 45.00 29.47 12.25
Household Size 30 1.00 10.00 5.87 3.16

Off-Farm Income 30 25,000.00 750,000.00 78,020.00 .44HA+10

Source: Field Survey, 2009/2010

The study showed that the mean age was 54 yeatdnfioiahia. This was less than the mean age forahes s
categories of farmers in Aba Agricultural zone (&gval., 2013). Agricultural work in the study area neirig
mechanized is labour intensive as in all the zamésia State (Igwe and Onyenweaku, 2013; Igwd.eP813).
Therefore, it is expected that the farmers withiis age can readily provide a lot of physical gjtarrequired
for farm work. Age is expected to determine thdigbodf a farmer to bear risks associated with famork. To
this, Nwaru, (2004) insisted that the ability daamer to not only bear risk and be innovative ddab, able to do
manual work decreases with age. This does not iti@more youths in the area do not need to bevateti to
take up agriculture to stabilize this age gap.

For the selected enterprises, the males were mdoeagriculture than their female counterpartshie three
agricultural zones. This agrees with the findinf®taleye (2000), that small-scale farming are Qeiarried out
mostly by males while the females involve in liglarm operations such as processing, harvesting and
marketing. The customs on land holding also ndiurabke men the legitimate landowners except whieee
household is headed by females (Igwe, 2012).

However, in the opinion of Kebede (2001), womenegppo be more efficient than the men when it cotoes
frequent supervision and follow up of farm acti#tion the farm. An average farmer in the area easalul to be
relatively literate. This trend has been observethé generality of the farming communities in State (Igwe
et al., 2013). This contradicts the general view thajomilg of the farmers are still uneducated. Expesto
education serves as a catalyst or elixir that atdsy the engine of growth through efficient infotima
acquisition and usage enhances farmers’ use ofowepr technology and increased productivity (Amazd a
Olayemi, 2000; Igwe, 2012).

The mean farming experience of the sampled farmass 29 years. Nwaru (2004) reported that farmewmico
more on their experience than educational attainnmearder to increase their productivity. Howevkebede
(2001) opined that age could be used as a proxgXperience; a thought which Igwe (2012) has maiath
should question the continued use of both variailesost regression analysis among certain reseesaf the
developing economies extraction and has callea foaradigm shift in econometric analysis and madglThe
mean household size of farmers in the study ares @vaLarger household size is believed to enhahee t
availability of family labour since it reduces lalvacost in agricultural production (.Effiong, 200%jowever,
Okike (2000) reported that labour availability thglh large household sizes may not be a guarantee fo
increased efficiency, particularly where majoritf the household members are little children. Fochsa
situation, family labour may be underutilized givéne small — scale nature of food production atiéisi This
explained why labour use in the optimum was lowantin the existing plan.

The mean off-farm income for the sampled farmeithinstudy area was N78,020.00. This implies thatrgthe
average farm holding, the sampled farmers relatiialve the wherewithal to support their agricult@activities
in spite of the almost absence of formal capitatdwing.
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3.2 Land holdings of Farmersin the Study Area

The farm size of the respondents as it relates #nable farm holdings is presented in Table 2.

Table 2: Frequency Distribution of Farmers According to the Farm sizein Umuahia Agricultural Zone

Per centage

Range Frequency
0.13-0.27 9
0.28-9.42 7
0.43-0.57 8
0.58-0.72 6

Total 30

M ean 0.43

Standard Deviation 0.17

Source; Field Survey Data, 2009/2010

For all the sampled farmers in Umuahia, no farmad B farm holding of more than a hectare of farndla
devoted to arable crop farming while about 30%heffarmers had about 0.27 hectares or less and26ftyhad

between 0.50 and 0.72 hectares.

3.3Crop and Livestock Yieldsand Value of Yield per Hectare and per Livestock capacities
The yields of crops produced both as sole and aturmas and their value of the yields as well as¢hof the
selected livestock mainly non-ruminants and poutsgnbined by some of the arable crop farmers srsemted

in Table 3 Umuahia agricultural zone.

Table 3: Yield, Value of Output and Farm Prices of Some Selected Arable Cropsand Animal Produce for

Umuahia Agricultural Zone, Abia State

Enterprise

Crop Yield (tons per ha) Priceper kg Priceper ton Value

Yam

Yam 1.3429 194.38 194,380.00 261,032.90
Cassava/Maize

Cassava 7.3378 30.00 30,000.00 220,134.00
Maize 4.0319 86.26 86.260.00 220,134.00
Cassava/Yam

Cassava 7.5219 28.72 28,720.00 216,028.97
Yam 0.6486 185.34 185,340.00 120,211.52
Maize/Yam

Maize 4.068 86.96 4,068.10 16,549.03
Yam 0.6752 210.68 210,680.00 142,251.14
Cassava/Melon

Cassava 6.789 30.00 30,000.00 203,661.30
Melon 0.397 50.00 50,000.00 19,850.00
Cassava/Maize/Yam

Cassava 6.6054 22.45 22,450.00 148,291.23
Maize 1.575 86.93 86,930.00 136,914.75
Yam 0.436 194.34 194,340.00 84,732.24
Cassava/Maize/Melon

Cassava 6.290 30.00 30,000.00 188,701.80
Maize 2.968 86.75 86,750.00 257,474.74
Melon 0.06 50.00 50,000.00 3,000.00
Cassava/Melon/Cocoyam

Cassava 6.8085 29.98 29,980.00 204,118.83
Melon 0.40 50.72 50,720.00 20,228.00
Cocoyam 1.8674 56.00 56,000.00 104,574.40
Cassava/Melon/Cowpea

Cassava 3.457 48.92 48,920.00 169,131.22
Melon 0.2038 52.00 52,000.00 10,597.60
Cowpea 0.0252 200.00 200,000.00 5,040.00
Cassava/Maize/Yam/Telferia

Cassava 5.875 30.00 30,000.00 176,253.00
Maize 2.4535 87.45 87,450.00 214,558.58
Yam 0.4419 194.36 194,364.21 85,889.54
Telferia 0.261 45.00 45,000.00 11,745.00
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Livestock Enterprises

Poultry Yield (tons per 500 birds) Priceper Kg Priceperton Value

Broiler | 1.34 447.76 447,760.00 599,998.40
Broiler Il 1.725 460.00 460,000.00 793,500.00
Layers 0.99 353.54 353,540.00 350,004.60
Egg Yield (tonsper 1000 crates)  Priceper Kg Priceper ton Value

Egg 0.82 335.37 335,365.85 275,000.00
Fish Yield (tons per 1000 fish) Priceper Kg Priceperton Value

Fish | 0.85 600.00 600,000.00 528,000.00
Fish Il 0.72 615.00 615,000.00 442,800
Pig Yield (tons per 15 pigs) Priceper Kg Priceperton Value

Pig 0.27 671.11 671,110.00 181,199.70

Source: Field Survey, 2009/2010

3.4 Existing and Optimum Cropping/Enter prise Patternsin Umuahia Agricultural Zone
The existing and optimum enterprise patterns in blmu agricultural zone for the sampled farmers are

presented in Table 4.

Table 4: Existing and Optimum Cropping/Enterprise Pattern in Umuahia Agricultural Zone, Abia State,

Nigeria
Cropping/Enterprise pattern Existing plan (ha) Optimum plan (ha)
Size of farm  Percentage  Size of farm Percentage
1. Yam 0.31 12.25 0.72 17.96
2. Cassava/ Maize 0.25 9.88 - -
3. Cassava/Yam 0.12 4.74 - -
4. Maize/ Yam 0.14 5.53 0.03 0.75
5. Cassaval/ Melon 0.22 8.70 - -
6. Cassava/ Melon/Yam 0.19 7.51 - -
7. Cassava/ Maize/ Melon 0.27 8.70 - -
8. Cassava/Melon/ Cocoyam 0.64 25.30 - -
9. Cassava/Melon/Cowpea 0.21 8.30 3.26 81.30
10. Cassava/Maize/Yam/Telferia 0.23 9.09 - -
11. Pig 0.19 100 0.11 100
12. Broilers 1 Jan-May 0.36 33.33 - -
13. Broilers 11 Aug-Dec 0.28 25.93 0.02 5.13
14. Layers/Egg- Jan-Dec 0.14 40.74 0.37 94.87
15. Fish 1-Jan-June 0.90 62.07 0.06 100
16. Fish 11 July-Dec 0.55 37.93 - -
Total crop area 2.53 4.01
% Sole 12.25 17.96
% Crop Mixture 87.75 82.05
Total Poultry 1.08 0.39
% Broilers 59.26 5.13
% Layers 40.74 94.87
Total Fisheries 1.45 0.10
100 100
Total Pig 0.19 0.11
% Pig 100 100

Source: Field survey, 2009/2010

Results in the zone recommended 0.72 hectare of ¥ad2 hectare of maize/yam and 3.26 hectares of
cassavalyam/cowpea while 0.11 15 pigs (1.65 pigd)0al7 of 500 units (85.00 birds) of broiler Ihda0.06 of
1000 (60.00) fish were prescribed for the livestaokinterpart. A similar study in Ohafia zone recaenaed
0.29 ha of yam which was less than recommendednndtia but had more than a single sole crop erigerpr
(Igwe et al., 2013). The implication therefore ltt for an average farmer sampled in the state awimize
gross margin, emphasis should be on Bro 11 doreeket August and December and pig enterprise acaprdi
to the prescribed plan in the combination withrseommended crop enterprises. Only one sole crgpgattern

was recommended in the plan.
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3.5 Gross Margin among various Plans

The gross margins for the existing and optimum pléor selected farmers in Umuahia agricultural zane
presented in Table 5.

Table5: GrossMargin (in Naira) for Existing and Optimum Plansfor the Selected Far mersin the Zone

Existing Plan Optimum Plan  Increase/Decrease Over Existing Plan Per centage
%
271,150.75 499,229.90 228,079.15 84.12

Source: Field Survey Data, 2009/2010

Result indicates that optimum plans resulted inrmnease in gross margin over the existing plamsxthe
zones by 84.12% in Umuahia. The findings were hajhtive to values obtained among crop farmersigeN
State on raising their income level (Tanko and B&@4.0). The introduction of livestock enterprisesong the
crop enterprises could explain for the relativelghhoptimum values relative to studies where onigpc
enterprises were evaluated.

3.6 Shadow Prices of Excluded Activitiesamong Selected Farmersin the Zone

The higher the shadow price of an excluded actititg lower is its chance of being included in final plan.
The shadow prices of excluded activities obtainedog-products of the linear programme solution thoe
sampled farmers are presented in Table 6.

SN Excluded Activity Shadow Price (N)
1. Cassava/Maize 48,265.16

2. Cassava/Yam 63,563.61

3. Cassava/Melon 119,990.70

4, Cassava/Maize/Yam 81,769.83

5. Cassava/Maize/Melon 20,184.30

6. Cassava/melon/Cocoyam 31,585.41

7. Cassava/Maize/Yam/Telferia 45,841.83

8. Broiler | — Jan-May 42,446.14

9. Fish Il —July-December 1,763.20

Source: Computed fronfield Survey Data, 2009/2010

Among the crop enterprises in Umuahia agricultaaie, cassava/maize/melon had the least shadoe @fric
N20,184.30 while cassava/melon has the highestoshadice of N119,990.70.This lends credence to ipres
findings of other researchers where shadow pri€ssle crops were reported to have higher thanetteé<rop
mixtures (Nwosu, 1981 and Alam et al.1995). Theeefdt should follow that the less the crop mixgithe
higher the shadow prices. For Ohafia agricultutalez the selected mixed crop enterprise was foargktin a
better competitive position as compared to solpmirgy and livestock enterprises.

Shadow price of sole crop was relatively highemthizose of crop mixtures. This lends credence &vipus
findings (Adejobiet al, 2003; Tanko, 2004). The excluded mixed crop @niez was found to be relatively in a
better competitive position as compared to solemirtg and livestock enterprises except for cassaaiak/yam.
However, fish I, done usually between January amte had the least propensity to depress income @mon
farmers.

3.7 Shadow Prices of Available Resourcesin the Optimized Plans

The status therefore of the available resourcéisdroptimized plans for Umuahia, agricultural zasmpresented
in Table 7.
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Table 7: Shadow Prices(in Naira) of Resource Constraintsin Umuahia Zone

Constraint Resour ce Shadow Price
Land | Tight 42, 080.83
Land Il Loose 0.00

Land Il Loose 0.00

Land IV Loose 0.00

Land V Loose 0.00

Feed Loose 0.00
Human Labour 1 (Land Preparation andight 600.00
Planting) Loose 0.00
Human Labour | (f Weeding)

Human Labour | (¢ Weeding) Tight 350.00
Human Labour | (Harvesting) Tight 300.00
Human Labour Il (Feeding) Tight 8.49
Human Labour Il (Cleaning) Loose 0.00
Human Labour Il (Sorting) Loose 0.00
Human Labour Il (Harvesting) Loose 0.00

Source: Computed from Field Survey Data, 2009/2010

Any resource that is abundant, that is not usetyjuthe programme, is not a limiting resource ansl &aero
shadow price as it does not constraint the attamrm&a programme’s objective and vice versa (QOfaiyand
Onyenweaku, 1999; Igwe and Onyenweaku, 2013).

3.8 Minimum Staple Food/Livestock Requirements

The staple foods for farmers in the area were tubed cereals for the crops and to meet their iprokeeds,
certain amounts of their livestock were consumegsuRs of the minimum staple and protein requireséy
households (in tons) in existing and optimum plars presented in table 8. Indication in the tabl¢hat a
typical farm household required about 3.07 tonsfémmers in Umuahia Agricultural zone while 0.0goof
animal protein is required for the livestock. Thgimum plans for these minimum requirements wetsfid
adequately.

Table 8: Minimum Staple and Animal Protein Requirements by Households (in tons) in the Plans

Staple/Animal Protein Existing Plan Optimum Plan Increase over Existing Plan
Yam 0.98 4.85 3.87

Cassava 1.29 11.26 9.97

Maize 0.06 1.16 1.10

Pig 0.03 0.27 0.24

Broiler 0.03 1.26 1.23

Layers 0.018 0.36 0.34

Fish 0.05 0.88 0.83

Source: Field Survey Data, 2009/2010

4.0 Sensitivity Analysis

The sensitivity analysis of the plans to changesoime production variables was observed. Usuallyaasbeen
established by many researchers in the past, Inddabour are variables of utmost interest in sahlysis
(Osuji, 1978; Tanko, 2004). However, given thatdfesas incorporated in the model for the livestock
enterprises, the effect of increasing quantity eddf available by 50 percent was also observedhdrfitst
scenario, land resource was increased by 50 pertergee its effect on the optimum plan. In theosec
scenario, labour was increased by 25 percent aeaxssperiod for crops and decreased by samevésttick in
each zone to see their effect on the optimum pfathe third scenario, wage was decreased by 5€epefor
both crops and livestock and finally, the effect %% increase in the quantity of available feed toa
programme was observed.

Effect of Increasing Area under Cultivation

In Umuahia agricultural zone for the farmers, tiadue of the objective function increased from N229,90 to
N566,518.20 being an increase by N67,288.30, reptieg) 13.48% over that the previous plan. It we® a
observed that the increase affected cassava/meigpéa which increased by 2 hectares, from 3.26Gaheto
5.26 hectares while other activities remained ungbd. This was contrary to what was obtained infil@aha
agricultural zone within the same planting seaseniog, at which time, there was no increment indhmized
plan when area of land was increased by the saapogion (Igweet al. 2013).
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Table 9: Comparing the Optimum Gross M ar gins when Land was incr eased by 50 per cent

Previous Optimum (N) Present Optimum (N) Increase (N) % Change

499,229.90 566,518.20 67,288.30 13.48

Source: Computed from Field Survey Data, 2009/2010

Effect of Varying Labour Use on the Optimum Gross Margin

Labour use was increased by 25 percent of whatawa#able across the zones for crops and decrdaséuk
same for livestock to see their respective effecthe optimum gross margin and this is presentedhfe 10.
Increasing labour by 25% of that available in tlo@e increased the value of the objective functipr8l®4%
which represent only about N15,159.90 incremernth&initial optimum value of the objective functiofihe
effect of varying labour use on the optimum grossgim is presented in table 10. This was slighighbr than
was obtained in Aba agricultural zone, where ameiase of 1.86% of the previous optimum gross mangia
obtained (Igwe and Onyenweaku, 2013). It was atamae with how sensitive increase of labour had on
optimum gross margin of similar farmers in Ohafigieultural zone (Igwet al., 2013).

Table 10: Comparing the Optimum Gross M argins when Labour wasincreased by 25 per cent

Previous Optimum (N) Present Optimum (N) Increase (N) % Change

499,299.90 514,389.80 15,159.90 3.04

Source: Computed from Field Survey Data 2009/2010

Effect of Varying Labour Wages on the Optimum Gross Margin
Given that high wage rate would depress gross maediect of reduction of wage rate by 50 perceas a&lso
examined. This is shown in Table 11. The redudgoinonly to a 6.16% increase of the original value

Table 11: Comparing the Optimum Gross M argins when Wage rate was reduced by 50% across Crops
and Livestock

Previous Optimum (N) Present Optimum (N) Increase (N) % Change

499,299.90 529,998.50 30,768.60 6.16

Source: Computed from Field Survey Data 2009/2010

5. Conclusion

The study concludes that among smallholder fartersallocation of resources was not optimal ingkisting
plan and that crop mixtures were dominant in the\siarea. Given that land was vividly shown to e major
limiting factor in Umuahia zone more arable landwill be employed in crop production but not without
consideration to improving on the environment whitie farming activities are done. This calls foglack re-
structuring of the Land use Decree so that landataontinue to lie fallow for decades when it ebbhbve been
given to practicing farmers as a way of empowethgm to do more and contribute to increasing adjtical
productivity in Nigeria.

The inclusion of livestock enterprises among seldetrable crops gives a fair representation of whédins in
the zone because the generality of the farmersotimecessarily hands off from either category demrises
completely. The combination of crop and livestookeeprises contributes in improving the gross meguo the
farmers in the zone. Effective farm advisory in thificient allocation of farm resources and appiatpr
enterprise patterns should be encouraged by thiegeip of independent or private driven extenssenvice
organizations to compliment government’s efforekiension service through the ADPs. The zone hpaoity
for possible use of linear programming by farmeratteast contact farmers in the area in the ngard.
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