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ABSTRACT

This research work was conducted to investigateett@omic returns of fish farmers in Osun
State. A multi-stage sampling technique was emglayeadministering a combined open and
closed- ended questionnaire. Data were collectedvarous socio-economic characteristics
affecting farmers’ output which include: sex, adarming experience, level of education,
household size, nature of involvement, etc. Tha datre analyzed using analytical tools like
descriptive statistics, budgetary analysis and esgion analysis. The descriptive statistics
covers socioeconomic characteristics of the respatglassessed using frequency distribution
tables. The budgetary analysis shows higher revémilgrge, medium and small- scale farmers
in that order. The regression analysis made usgewén independent variables to capture their
effect on fish output. Four functional forms viaelar, semi- log, double log and exponential
functions were fitted. The effects of the varialalesbest seen to be measured and explained by
the linear function. Resource use efficiency ingisahat all the variables are under- utilized
except for lime and fertilizer that were over u@d. The study highlights some problems facing
the business such as: poaching, expensive feedsoastity/ high cost of fingerlings as well as
seasonality of water. Co-operative organization,agemess creation, integrated fish farming,
organizing seminars/conferences/workshops, subsidynajor inputs and farm hygiene was
recommended.

Key words: Aquaculture, Fish production, Profitability andigency.

INTRODUCTION

Aquaculture has primarily been a developing woudtivity, especially in the Asian countries.
Asia accounts for 87% of global aquaculture productoy weight, while China alone is
responsible for about 68% of the global product@so, India and Southeast Asia accounted for
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about 15% of production in 1997 [1]. The compositiof overall fisheries production has
steadily shifted away from developed countries toveards developing countries. [1] said that
developing countries have more than doubled taghl groduction since 1973, while production
from developed countries had remained virtually hamged. The shift in aquaculture in
particular, especially in Thailand and Malaysia kesated a major source of export revenue.
Developing nations are being transformed from théus of net importers of fisheries products
to that of large net exporters. [2] made a statértteat fisheries products represented a major
source of export revenue for developing count@@sounting to over US $ 20billion per annum
in late 1990s. This exceeded the values obtainenh fthe exports of meat, dairy, cereals,
vegetables, fruit, sugar, coffee, tobacco and edsein 1997 from developing countries. [3].
Much of the increase in Asian aquaculture is aitable to expanded area and improved
productivity. Putting all these statistics into smteration, African countries have no significant
contribution to the boom in aquaculture productibaence there is need for an in-depth study
into an aquaculture economic analysis in the centiand Nigeria in particular.

[4] studied pond fish culture in Western Nigeriadatiscovered that pond fish culture was an
enterprise which was viable. Who stated that a-tualt fish dam was a lifetime investment
capable of fully paying back its fixed (investmeot)st in 5 to 10 years at the maximum and that
the estimated cost of N750 per hectare of smalegoands appeared to be safe, which could be
fully paid back in three years. With a proper mamagnt, a 4-ha pond stocked with tilapia was,
according to him, capable of yielding a gross mmaggiN380 as against N850.00 when cultured
with carp. [5] examined the resource-use efficiemciish farming in the Cross River and Ondo
States of Nigeria. Who stated the major objectofesstimating input-output relationships in fish
farming, estimated the elasticity production antlnes to scale and determined the optimum
resource use level in the study areas. A crosses@ttstudy of 47 fish farms was made. The
study showed that resources were efficiently @dizin fish farms in the two states. The
computed elasticity of production showed that sk farmers were operating in Stage Il of the
production process, which is the rational zone idpction. It was also found that the farms
were enjoying increasing returns to scale. The ystweént further to identify shortage of
fingerlings, scarcity of feeds and inadequate ingnas the major problems hindering the
development of fish farms in the two states. [6inpared the ability of fish farms to meet
protein needs with that of leguminous crops in NageWho stated that in a well managed fish
farm, up to 3000 kg of fish could be harvested afigwon a sustainable yield basis per hectare,
noting that this was six times more than cowpeathnek times more than peanut for the same
unit area. While arguing that this did not suggdest fish farms should replace crops, it did at
least showed that aquaculture was not less papiaig ¢trops. [7] stated that intensification of
fish production from pools in an African floodplatirough water management, fertilization and
stocking with fingerlings, was technically a susce¥/ho discovered that fish production per
hectare was 171% greater in managed ponds compéitedinmanaged ponds and in terms of
income derived from labor inputs for pond managdmére returns per man hour compared
favorably to alternative activities? [8] statedtthece 1984, there has been a surge of interest in
large-scale commercial farms owned and/or operbyed ‘new breed’ of influential, wealthy
and sometimes knowledgeable or skilled Nigeriaritgse interest in the sector has been kindled
by awareness created by the various fisheries astnaitions on the one hand and by a series of
reforms enacted by Government in favor of agricaltadevelopment after the oil boom era, on
the other hand. In the private sector, there we@a2000 rural fish ponds, 3000 homestead
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ponds and over 50 commercial farms. In the puldar, there were more than 30 fish seed
production units and hatcheries, a large pool ained manpower, as well as training and
research facilities for aquaculture. However, mpgblic sector units were operating below
capacity due to inadequate and unreliable releafsksds, shortage of input supplies, problems
of management and insufficient motivation of st&h the other hand, progress in the private
sector was hampered by inadequate supply of quidity seeds and feeds, low performing
extension services, as well as the long and, astirpainful procedures to have access to land
and institutional credit. Therefore, this study ednat improving fish farming Productivity
towards achieving food security in Osun State, Neged Socioeconomic Analysis

Specifically, the objectives of the study were to:
1.Identify and describe the socio-economic charesties that influence fish farming in the
study area.
2.Determine the costs and returns to the enterpridehence its profitability.
3.Determine the resource use efficiency in fisimiag.
4.ldentify the problems and constrains of fish fewgrin the study area.

MATERIALSAND METHODS

Area of study

The study covers Osun State (South western Nige@ayn state has a total landmass of 9
125Km2. It lies between latitude & 8° N and is bounded in the North by Kwara state him t
north-east by Kogi state, in the east by Ondo statebounded in the south by Ogun state. The
rainfall pattern of Osun state is wide and diveraeging from 125mm (minimum in the dry
season). Thus there are two rainfall peaks. Aditmatisely, Osun state is divided into 30 local
government plus 1 area office with an estimatedufaijiwn according to 2006 census of 3 423
535. But going by the Osun state Agricultural Depehent Programme (ADP) method of
administration, the state is divided into threeemriwo, Oshogbo and llesha zones. This study
covers the three zones but does not cover albited jovernment areas in each zone of the state.
Therefore, selected local government areas frorh pae were used.

Sample size, Sample Frame and Sampling Technique

The survey approach to information gathering ispaeld for the study. A preliminary visit to the
Osun State Ministry of Agriculture and Natural Res®es (Fisheries Department) revealed that
there are about 364 registered farmers which spesadss the state. Multistage random
sampling method is adopted for the selection aftal of 105 farmers on whom open and close
ended questionnaire were administered. The threB A@hes in the state are taken as the first
stratum. One or two local governments are purpdsiselected from each zone. Thirty five
respondents/farmers were selected and interviewedifierent villages in each of the local
Governments. However, only ninety questionnairesracovered and the analysis was based on
these.

Method of Data Collection

The data were collected from two categories: Pynsmurce and secondary sources. Primary
data were collected with the aid of open and claseled questionnaires. The questionnaire is
based on the objectives of the study, i.e. datedas socio- economic data, various cost
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incurred in production (fixed and variable cos®gturns on sales of the fish, problems facing
the producer generally and suggestions for imprargmon such problems will be obtained.

Secondary sources include information obtained fpoillications, textbooks, FAO Publications,
Federal Department of Fisheries, Research repants Nigeria Institute of Oceanography and
Marine Research (NIOMR), National Bureau of Statssand CBN reports.

Method of Data analysis

The data collected for the study were analyzedgusging descriptive, budgetary and regression
technigues. The descriptive analysis involved tbe of frequency distribution, percentages and
tabulation of data. The budgetary and regressicdmiques are expatiated upon below.

The budgetary technique is used to determine thétaility of the enterprise. Gross margin
analysis basically measures the difference betwetah returns and total variable cost. Gross
Margin of fish farming is the difference betweeep tbtal value of production (total revenue) and
the variable costs of production. The total reverefers to the gross income accruing to fish
farms as a result of the sales of table-sized fi$iis is obtained by multiplying the unit price of
average table-sized fish by the quantity sold. dmable costs are those costs that vary with the
level of output. In this study the relevant varebbsts items are fish feed, fingerlings, labod an
fertilizer/lime among others. The fixed costs iteraader fish farming are land, pond
construction, hatchery construction, trucks anceo@guipment. The addition of total variable
cost and total fixed costs gives the picture ofakierall cost incurred in production. However,
for the purpose of arriving at fixed cost of thehfifarms for a given year, the straight line
depreciation method was used taken into considerathe expected life span of the different
fixed cost items. Using the straight line methd &nnual depreciation expenses are calculated
on the fixed cost which is used to get the net fencome.

Gross margin (GM) is expressed as:
GM=TR- TVC

NFI= GM-TFC

Where GM= Gross margin/ha

TR= Total revenue-N

TVC= Total variable cosN

TFC= Total fixed cost &N

NFI= Net farm income &N

TGM= Total Gross margin/ha

Fixed costs were depreciated using straight linthaterepresented aglzl—s where

V= Original value of fixed input
S= Salvage value
N= No of economically useful life

Regression analysis

This is a statistical tool that measures the @athip between independent variables (regressors)
and the dependent variable (regressand). In thids/sthe regression analysis was carried out to
examine the factors affecting revenue from fishpatit A production function was fitted to
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available data. The production function establisivesproportion of variation in the dependent
variable that can be explained by the independamabies.

The implicit form of production function is:
Y= f(Xl , Xz, X3, X4, X5, Xe, X7 ....... Xn U)

Where Y= Naira value of measured table fish pedpction period-Mproduction period)
X1=Cost of feeding in a production pericéd/fXbduction period)

X,=Cost of fingerlings used in a production periedpidduction period)

X3= Cost of hired labor usee-(production period)

X4= Family labor used per production period in marsday

Xs= Cost of fertilizer used per productios/fioduction period)

Xe= Size of fish farm in hectare (ha)

X7= Production experience of respondents (years)

X, = for other variables identified on the field

U = error term

Four functional forms, (linear, semi-log, doublegl@nd exponential) were fitted to the
production function in order to investigate whictoguction function has the best fit for the
phenomena. The lead equation was chosen basedomoneic, statistical and econometric
criteria.

The explicit forms of the four functional equatiomsre:

Linear:

Y= bo +b X1 +b, Xot+bs X3 +ly X4 +bs X5 +bg Xg +b7 X7....... Xn+ U)

Semi-log:

Y= bo +hlogX; +b, logX,+bs logXs +bs l0gXs +bs logXs +bs logXs +b7 logXs....... Xn+ U)
Double log:

LogY= bo +hlogX; +b, logXo+bs logXs +bs logXs +bs 10gXs +bs l0gXe +b7 logXs....... Xn+ U)
Exponential function:

Ln Y= bo +bXq +b, Xo+bs X3 +bs X4 +bs X5 +bs Xg +b7 X7....... Xn + U)

It is expected that the value of each of the véembe. k-b; will be positively related to the total
value of the outputs. In other words, the moreaimount expended on these variables the more
the value of production ceteris paribus.

The marginal value product was calculated fromttinee functional forms as follows:

Linear: MVR = bP,
Semilog: MVR = b/

Double log: MVR =P/

Where Xi = Xi........... Xn
Y= Geometric mean of Y
X= Geometric mean of X
b = regression coefficient
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RESULTSAND DISCUSSION
This section presents the results and discussioanatimg from the study. In subsequent
subsections | present the characteristics of Bsmérs, budgetary analysis, factors affecting the
performance of fish farming as captured by regogsanalysis as well as problem faced by fish
farmers in Osun state.

Selected Characteristics of Fish Farmers:

Tablei: Summary of selected Characteristics of farmers

Wariables Category Frequency Percentage
Age 21-30 4 14
3140 14 154
41-30 38 412
31-60 26 1808
Del 3 3.9
Total o0 100
Gender MMale 26 036
Female ) 14
Total oo 100
Educationallevel No forrmal education 19 1.1
Primary school 12 133
Secondary school 20 222
Tertiary institution 30 133
Total o0 100
Sources oflabor Hired 21 233
Family 32 356
Family+ hired 36 40
Family+ exchange 1 1.1
Total o0 100
Sources of fingerlings Hatcheries 30 63.6
Crem fanmpond 5 33
Governument fanm 26 1809
Cthers 2 23
Total o0 100

Source: field survey

Age

Table 1 shows that most (42.2%) of the respondeete between the ages of 41 - 50, while
28.9% were in the age bracket of 51 — 60 yeard, toetkis were those in the age bracket (31-40)
which accounted for 15.6%. The youth (21-30) arel dged (160) constitute the minority as
they form 4.4% and 8.9% respectively. The implmatis that majority of the respondents are
still in their active age, the youth (21-30) migill be in school while the old (60) might not
have the strength and the agility that the workiness.
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Gender

The results in Table 1 show that majority (95.6%bhe respondents were male while the female
constitute 4.4%. This shows the extent of gendasiieity on occupation like farming. This
could be attributed to the fact that agriculturabguction is faced with a lot of risk and
uncertainties and women are risk aversed, so aldbe result of drudgery that aquaculture
business is involved in.

Educational level

Education is an important factor influencing mamaget and the adoption of any technology.
Table 1 shows that the respondents were found thdbebuted over a wide range of educational
backgrounds consisting of 21.1% with no formal edion, 13.3 % had primary education,

22.2% had secondary education, 43.3% had tert@dugation most of whom are civil servants

either (active or retired), teachers, medical dactand a host of other professionals. This is in
agreement with a similar study conducted by [9]badan metropolis, and is an indication of
high literacy level which may be required for etfee management of fish farms.

Sour ces of labor

The main source of labor was a combination of haed family labor. Farmers that uses hired
labor alone constitute 23.3% while those who emgdothe usage of family labor constitute
35.6%. Higher percentage of family labor above dhiabor indicates that most farmers operate
small-scale business. Those who use the combinatiahe two form the majority as they
constitute 40% of the work force.

Sour ces of fingerlings

The availability of fingerlings within the reach & economic importance in agricultural
business. Fingerlings are production factor whiah either be raised by the farm or purchased
from other sources. The distribution from tableebidts that 65.6% of the respondents in the
study area depend on hatcheries as source of limggr 28.9 claimed that they source
fingerlings from government farms, 3.3% raisedrtiosin fingerlings by themselves while 2.2%
source fingerlings from other source(s). Howeveose farms that source their fingerlings from
either government or hatchery claimed that neart@dbeir farm informed their decision of
where to purchase.

Tableii: Distribution of Fish Farmersby Types of Fingerlings Used

Twypes of finger lings frequency Percentage
Clarias spp. 48 53.3
Tilapia 6 6.7
lanas - Tilapia 24 267
Clapas + Tilapia+ Carmp 1 1.1
Heterotis = Clarias~ Tilapia 5 5.6
JlapiazHetaroclatias- Hetsrobranchus 4 14
Tilapia~ Clanas— Heterobranchus + Heteronis 1 1.1
o0 100

Source: fisld survayf
Table 2 shows that majority (53.3% )of the farmised clarias spp alone, followed by those with
the combination of Clarias+ Tilapia (26.7%) 6.7%ed tilapia, 5.6% raised heterotis + clarias+
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tilapia, 4.4% favoured the culture of tilapia+hetarias+ heterobranchus , while 1.1% of the
respondents raises clarias + tilapia+ carp anpidifaclarias+ heterobranchus + heterotis .

The guiding principle in the selection of cultursh species include: growth rate of the fish,
short food chain of the species, good table quaktyvell as readily available market which is a
function of their demand. From the table, it cannioéed that about 38.9% of the fish farmers

combine two or more species on their farms. Tilagaains the most combined with other
species.

Tableiii: Sources of Credit

Source of credit frequency percentage
Perzsonal saving 40 444
Friends and relatives 3 33
Bank loan 3 36
Cooperative societies 12 133
Savings and cooperative 19 211
Eelatives and cooperative 1 14
Savings, Bank loan and cooperative 3 33
Savings and Bank loan ) 14
Total 00 008

Source: figld survey
Credit plays a vitae role in enhancing productivitize study shows that majority of the farmers
do not have access to credit as shown in Tableg®od proportion of the respondents (40%)
began by using their own savings, sales and gifteam from families and relatives as well as
friends. This is due to the fact most banks atsrdogh interest rates and most farmers, have no
collateral. Because of this poor access to criiers cannot expand their scope of business.

Profitability of fish farming in the study areas

Table1V: Profit Analysisof Fish farms

Large fanm Medium famm Small fanm
Totalrevenue 27244032 397309383 624900.76
Totalvanable cost 10911 741 1035863 443 34506
Gross margin 163321201 20380033 181 53370
Total fined cost 142 000 33250 20823.04
Profit 16 190291 28848433 131732.66

Source: figld survay

Profitability of fish farming is given in Table 4cross the farms, feed, labor and fingerlings
constitute significant proportion of the total \abie costs. For instance, an average large scale
fish farmer spends about 76% of its variable casisfeed compared with 10% spent on
fingerlings and 7.7% spent on labor. In line witist the medium-scale fish farms spend about
44% and 34% on labor and feed respectively, whilgpend 14.8% on fingerlings. Also the
small-scale fish farm spends 31% on feed as well7a®% and 21.1% on labor and fingerlings
respectively. In sum, at least 80% of the totalalde costs by fish farmers are on feed, labor
and fingerlings. The fixed cost items constitutdyoh3% of total cost of fish farms by large-
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scale producers. The fixed cost components ofdts tost for small and medium scale farms
are 6.3% and 4.9% respectively.

In absolute terms, an average large scale fish faakes a profit o6 190 291, while medium
and small-scale fish farms make a profit<f 884 843.3 ané-Nb1 732.66 in that order. Judging
from the above, it can be said that the small famnesnot making enough profit, while the large
farms are benefiting most followed by the mediumlasdarmers. This is due to the fact that most
large farms practice integrated fish farming foe thy-products and end products from one
farming activity are often recycled and used asd fee the fishes, also enjoy economies of scale.
These account for the enormous output of the lEnges. On the other hand, small farms are not
making enough profit because most of them pradiitgart term basis, hence do not devote
much time, effort, attention, input and more impatty, most of them lack the technical know
how.

Factor s affecting the perfor mance of Fish Farms

The regression analysis was carried out to exarttieefactors affecting revenue from fish
output. The results of the multiple regressiondlierestimated equations are:

Linear:

Y= 840.256+ 2.770)% 2.117%+ 1.067%+ 116.461%- 2.425%- 25719.055%+ 7812.9364X
(0.34) (6.405)  (4.395) (3.200) (1.203) -(0.910) -(0.781)  (2.171)

Semi log:
Y= -986483.8+ 57277.261% 59676.741%+ 4138.895%+ 9313.578%+ 1596.682% +
2081.339% +

-(6.088) (4.607) (4.282) (2.020) (0.910) .4B5)
(0.206)
20482.710X
(0.892)
Double log:

Y= 6.414+ 0.283X+0.273%+ 1.209 x10 X3 +1.334 x10° X4 +1.664 x10 X5 +1.828x10°X¢
+9.657x10°X+

(12.101) (6.963) (6.092) (0.911) (0.412) (-1.131) 0.455)
(1.286)

Exponential:
Y=11.184+1.323x18X1+9.475x1PX ,+1.356X1PX 5-6.562X L0°X 4-6.628x 1P X 5—~0.393 X%+
4.259x10PX 7

(99.664) (6.677) (4.295) (0.888) -(0.148) -(0.543)  -(2.609)
(2.584)

On the basis of selection criteria, viz: apriorpegtatation in terms of sign and magnitude of the
coefficient, the economic rationale, the significanof the coefficients and the overall

performance of the model, [10] and [11], the linkeaactional form was eventually considered as
the lead equation, because the adjustédisRthe highest and most of the variables were
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significant at 1% and 5% with appropriate signsmarst of them. The apriori expectation is that
the sign should be positive for all the variable®l ahat the variables should significantly
accounted for by the dependent variables at 1%05%0% level.

The result of the lead equation shows that thefictesit of determination (B is 0.735 which
implies that about 74% of the variations in theueabf fish output is jointly explained by the
included variables (X- X7) while the remaining 26% may be due to error teand other
factors that may not be accounted for by the fasm&he F- value of 30.833 indicates that the
overall equation is statistically significant at 18tel. From the result, it is evident that four of
the variables significantly explain the variationthe value of fish. Except for the production
experience that is significant at 5% level, allestivariables have significant influence on fish
value at 1%.

In consonance with the apriori expectation, thegsgjon coefficients of cost of feed, cost of
fingerlings, and cost of hired labor are positive significant which implies that a unit increase
in any of those inputs will lead to an increaseha value of output, family labor ¢X is also
positive but not significant. Despite this, a unitrease in its value will also lead to an increase
in the fish output which invariably leads to ingean gross margin. Contrary to expectation,
cost of lime and fertilizer as well as size of pard negative and non-significant which implies
that a unit increase in the cost of lime and fiedil and a unit increase in pond size leads to a
decrease in fish output. The reason that couldddei@ed for the formal are that fertilized pond
cannot be fertilized economically if the water isiddy or there is excess amount of water
flowing through the spillway. In the same veingl&ked lime or builders’ lime that is poisonous
to the fish and dangerous to handle are used ltddo® as a result of wrong application. The
usual sign in the case of pond size may be dueetdaict that its maintenance might not be done
in conformity with technical details involved. Aitatively, if the pond is not properly stocked,
it will lead to a decrease in fish output as thegwill not be used optimally for production to
cover operational cost.

The responsiveness of value of fish output to ceamg the value of input differs. For instance, a
1% increase in the value of cost of feeg(Xalue of fingerlings(%), hired labor (%), family
labor(Xs) and production experience{Xrespectively lead to 0.36%, 0.34%, 0.13%, ai@%.
increase in the value of fish output. On the oth&nd, a 1% increase in the cost of lime and
fertilizer(Xs) and pond size (X will lead to 0.04% decline in both variables. TWadue of fish
output is inelastic in response to changes in glees of all inputs.

Marginal value productivity and resour ce use efficiency

In order to examine the efficiency of the input gesathe relationship MVP=r was used. Where
MVP is the marginal value product. The term ‘r’ regents the price per unit of input. For this
purpose, since analysis was carried out using naiee, then the relevant identity is dy/dx=1.
Where dy/dx is now the MVP anrdiNepresent the value of input. Following from #ive,

MVP = 1 implies efficient use of resources
MVP > limplies under utilization of resources
MVP < 1 implies over utilization of resources
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TableV: Marginal Value Products of the Variable I nputs Used

Wanable inputs MMarginal value product (MVFE)
Walue of feed (30 231

Walue of fingerlings () B33

Hired labor () 318

Family labor (:) 340383

Value of litne and fertilizer (3:) 71275

Source: Computsd from regression result

None of the variables was used to the point ofet@nomic efficiency; it is evident that since
the MVP value for feed (¥, fingerlings (>¢ ), Hired labor (>¢) and family labor (%) are
positive and greater than 1, this is under utilraif these resources. On the other hand, the
MVP value for lime and fertilizer (3J is negative indicating that they have been ovdized.
Following from this, it pays to increase the usagé&eds, fingerlings and both hired and family
labor while reducing the quantity of lime and fiezér to improve the efficiency of these inputs.

Problems of thefish farmers
The major problems faced by the fish farmers in shely area were presented in Table 6.

Twenty and twenty one of the farmers respectividined that poaching and the menace of the
predators were their problems, forty five compldiéterly of paucity of fund as a major factor
inhibiting their productivity as well as future exgsion. Eighteen of the respondents claimed that
the non availability/ high cost of fingerlings ctihste a problem to them, while twenty nine and
twenty one respectively complained of high cosfesfd and market price fluctuation. Eleven
complained of problem of preservation/ storage/@ssmg while four claimed that problem of
land acquisition constitute a cog in their wheel pybgress, others include disease/ pest
infestation which five of them claimed as well a®lgem of water shortage during the dry
season which two claimed to be facing. It is themefvery important to note that the problems
were not exclusive but interwoven.

Table 6: Major problemsof fish farmersin the study are Table Vi: Major Problems of Fish Farmersin the

Study Area
Majorproblem areas No ofrespondents
Poaching 20
Predator 21
Finance 43
Non availability’ High cost of fingerlings 18
High cost of feed 29
Market price fluctuation 21
Prezervation/storage ‘processing 11
Land acquisition )

&

Dizease’ pestinfestation 3
Water shortage during drv seazon 2

g

Source: Field survev]
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CONCLUSION

Policy Implication of Findings and Observation

Having more male fish farmers than their femalenterparts implies that fish farming activities
are gender sensitive/biased. The bulk of thoseavbanvolved in aqua cultural business are able
bodied men in their active age. Hence, the state patential to sustain fish farming for many
more years. Most of the farmers operate on a sscale, as they are just able to raise funds
through their meager personal savings. This imghes they cannot expand the scope of their
business, and so cannot reap scale economies.

The large scale farmers sampled generate highess gnargin and as a result are able to make
more profit due to the fact that they enjoy ecoremmof scale. Most of them also practice
integrated farming and are able to utilize labarrfwre than one farming operations as a labor
saving device. Fish farming will not be attractifethe cost of feed, labor and fingerlings
continue to increase as shown in the result obdaine

Farmers in the study areas were economically iefft in the utilization of their production
inputs. Underutilization in the case of feed, firlggs and hired labor could be attributed to high
cost.

Given the poor storage and processing facilitiedanmers sampled, expansion of business
without guaranteed marketing may not materialize.

Recommendations

Co-operative organization becomes imperative ireotd encourage farmers who source capital
from personal savings as this will help allevidteit financial problem. Farmers should explore
every available credit opportunities within theonemunity, such as commercial banks, credit
and thrift societies among others. Government caldd place more emphasis on credit facilities
toward agricultural production in general and fisé® in particular; such include Agricultural
Credit Guaranteed Scheme Fund which enhancedt eredliability to the farmers and taking
care of tangible proportion of any default so aeteourage the commercial banks to make
credit facilities available to farmers.

Given the level of profit that accrues to fish fans studied, there is need for awareness to be
created to unemployed youth by government ageraelsnon governmental organization to
encourage fish farming.

Integrated fish farming should be encouraged asen@®ducts from one farming activity could
serve as input into fish farming, thereby reduangt of production. In addition, there should be
an increase in the feed input to the optimal ldgelthere to be increased productivity of fish
farmers in the study area. Feed is the singulat mgsortant input in fish production; therefore,
there must be adequate level of quantity and qualfitfeed input being fed to the fish if a
reasonable level of productivity is to be achietgdhe farmers toward achieving food security.
Apart from the common commercial feeds, farmersukhéook inward into their environment
for the consideration of other items that couldfée to fish as supplements. These include
maggots, certified blood meal, condemned day-oldkshifrom hatcheries, to mention a few.
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Although farmers sampled had tertiary educatioerghs need to improve on the technical know
how of fish farmers through seminars and worksHopshose farmers who were not originally
trained as fish farmers.

Major inputs in fish farming such as improved fiskeds, fishing materials, processing/storage
facilities, fish feed should be subsidized forfesh farmers.

Farm hygiene and fencing should be encouragednonize predation and poaching revealed in
the study areas.
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