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Review Article
%QUACULTURAL PRODUCTION AND MANAGEMENT IN NIGERIA L

__ - | Comment [CM1]: Insert as “A REVIEW OR
77777 REVIEW OF AQUACULTURAL PRODUCTION
AND MANAGEMENT IN NIGERIA”

ABSTRACT

and it is a very important source of animal proteinboth man and livestock in developed
and developing Countries. In Nigeria, the curreatneind for fish is about four timés the
level|of local production from all sour¢es. Humanssume approximately 80 percent of the- -{ Comment [CM3]: insert as “the” before level }

Fish is an important source of food, income, jjars] recreation for people around the world- { Comment [cM2]: Change to “employment” }

catch as food. The remaining 20 percent goes frgartanufacturing of products such as fish_
oil, fertilizers, and animal food. Fish farming neshaquaculture is an integral part of { comment [cM4]: Delete
agriculture which was found to have the capacitynmrease the country’s GDP and can
solve the unemployment problem for our teeming lysut adequately managed. Therefore,

Aquacultural development in the country, differéish species that can adequately thrive in
Nigerian pond and its preparation and finally shdvwseme first-rate management practices
that can boost aquacultural production in Nigeria.

KEYWORDS: Aquaculture, Development, Management, Productoocking

INTRODUCTION

The demand for fish in Nigeria mostly outstrips theal production. Nigeria is the largest
fish consumer in Africa and among the largest fishsumers in the world with over 1.5
millions tons of fish consumed annually. Yet, Nigeimports over 900,000 metric tons of
fish while its domestic catch is estimated at 460,énetric tons/year (Ozigbet al., 2013).

The statistic available indicates that the growthfish production is due to increased

activities of Aquaculture and the need for aquareliarose from the decrease in supply from

crustaceans, molluscs, algae, and aquatic plantdikelU capture fisheries, aquaculture

requires deliberate human intervention in the oigyag' productivity which results in yields
that exceed those from the natural environmenteal&uch interventions are stocking water
with seed (fingerlings), fertilizing the water, #eg the organisms, and maintaining water
quality (Green, 2008). Objectives of aquaculture as follows: production of protein rich,
nutritive, palatable and easily digestible humaadfdenefiting the whole society through

plentiful food supplies at low or reasonable cgstviding new species and strengthening
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stocks of existing fish in natural and man-madeewhabdies through artificial recruitment
and transplantation; production of sport-fish angport to recreational fishing; production of
bait-fish for commercial and sport fishery; prodantof ornamental fish for aesthetic appeal,
recycling of organic waste of human and livestoaigin, land and aquatic resource
utilization: this constitutes the macro-economimpaof view benefiting the whole society. It
involves (a) maximum resource allocation to aquacel and its optimal utilization; (b)
increasing standard of living by maximising prdfiléy; and (c) creation of production
surplus for export (earning foreign exchange esflgciimportant to most developing

countries) (Jhingran, 2001).

STATUS OF AQUACULTURE IN NIGERIA

Aquaculture was developed more than 2,000 yearsragountries such as China, Rd)[neJ and-

Egypt. Not long after, aquacultural practices indpe, China, and Japan commonly involved
stocking wild-caught fingerlings — for example, gdingerlings (juvenile fish) captured
from rivers — in ponds or other bodies of waterffather grovvth (Green, 2008). The World

product|on rose more than 400 percent between 8D 2000 (Jhlngran 2001). The
aquacultural mechanization which has led to in@égsroductivity, labour efficiency and

improved product quality. Unlike Asia, Africa hagtle aquaculture tradition and has been
affected by a number of external problems that hanevented proper management and
development despite the investment. A number ofntt@s in sub-Saharan Africa are

characterized by low agricultural production, pacoanagement of resources, economic
stagnation, persistent political instability, lackf technical knowhow, increasing

environmental damage, and severe poverty

yet Nigeria has not been able to meet domestic yotazh demand for the populace.

According to Ekunwe and Emokaro (2009) statisticdidate that Nigeria is the largest
African aquaculture producer, with production outpfiover 15,489 tonnes per annum, this
is closely followed by Egypt with output of abou685 tonnes. Only five other countries:
Zambia, Madagascar, Togo, Kenya and Sudan produce than 1,000 tonnes each. This
result shows that Africa in general is far behimdaiquacultural production. In Nigeria,

aquaculture development has been driven by socidl economic objectives, such as

nutrition improvement in rural areas, generatiorsgbplementary income, diversification of
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income activities, and the creation of employmenhis is especially true in rural
communities, where opportunities for economic éii¢is are limited. Only in recent years
has aquaculture been viewed as an activity likelyneet national shortfalls in fish supplies,
thereby reducing fish imports. The fisheries seatmounts for about 2% of national G.D.P,
40% of the animal protein intake and a substapti@portion of employment, especially in
the rural areas; the sector is a principal soufdev@liihood for over three million people in
Nigeria (Adedeji and Okocha, 2011).

Nigeria has the natural resour¢es (such as lanekstistreams, reservoirs and lakes; and the
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: Delete

HINDERANCES OF AQUACULTURAL GROWTH AND DEVELOPMENT IN
NIGERIA
Nigeria as a nation is endowed with good natursbueces which can enhance aquacultural

development to a greater extent, however, the seves the case. Many researchers are

of awareness on the importance of aquaculture tions developmeht? Of course

whether it is”

i Insert as “wondering

- ‘[Comment [CM20]:

Change to “.”

aquaculture benefits are numerous; it createsvdiich settle the unemployment issue and it
is prolific and profitable, generate income for iinduals, serves as recreation centers for
relaxation, can attract foreign exchange capableatasing the country’s GDP and so on.
Let us look at some researchers’ view on the mil#aof aquacultural development in our
country:

Adewumi & Olaleye (2011) found out that a numbgpimblems confront the production of

inadequate supply of good quality seed, lack ofitagphigh cost of feed, faulty data
collection, lack of environmental impact considematand marketing of products. If the
associated problems of production, especiallyhe issue of feed production and fingerling
supply are tackled, Nigeria will soon become a dakporter of catfish. According to Oota

cited in Oyinbo and Rekwot (2013), high cost ofudack of credit to fish farmers at low
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interest rate, lack of skilled manpower and an fewive aquaculture extension service
system are attributes contributing to underdevelamnof aquaculture in the country. While
Georgeet al (2010) stated that the major problem hinderingpte@notion and development
of the aquaculture industry in Nigeria has beendtercity of fish fingerlings and that the
major factors militating against the productionhigh quantity of fish seed are energy and

water quality related problems arising from skijgp in the industry.

FISH SPECIES GROWN IN NIGERIA

Fishes are diverse group of animals that live amdthe in water. All fishes are vertebrates
(animals with backbones) with gills for breathimgost fish have fins for swimming, scales
for protection, and a streamlined body for movingsily through the water.

Fishes are generally streamlined with a pointedusramd pointed posterior and a broad
propulsive tail. Unlike the shape of a human ba¥ish’s body shape is ideal for speeding
through the water without creating excess resistaftgreen, 2008). The major species

cultured in Nigeria include tilapias, catfish anafpe However, the African catfish species

(Clarias gariepinus dr lazéra) are the most rasistad widely accepted and highly valued - { Comment [cM22]: alics )
fish that could be cultivated in Nigeria. AccorditgAdewumi & Olaleye (2011), it is major { comment [cM23]: atcs )
specie reared in Nigeria.
Clarias spp. (C. lazera or gariepinus) popularly kmwn as Catfish _— { comment [cM24]: nalics )
« Its body has no scales . )
{Comment [CM26]: Small letter ]
« Has omnivorous feeding habit
» It preys heavily on other species and even onvits foy and fingerlings.
»  Usually it/is not stocked alone but along withpiawhich provides food for it. - { Comment [cM27]: insertas 'is )

* It has relatively slow growth rate (when comparedwith common Carp and
Heterotis)
» The flesh is very tasty and free from bones.

Other most common fish species that can be grovidigaria earthen ponds include:

Tilapia spp. (T. guineensis and T. niloticus) o

» lIts whole body is heavily covered with scales .

» It has omnivorous feeding habit
» Very prolific. Hence it reproduces at a very ragite.
» lts flesh is very bony but the bones can be separ@bd removed especially when the

fish is big.

N

|
|
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» The flesh has a delicious taste.

- {Comment [CM30]: Italics

« It had few large shiny scales - { comment [cM31]: Change to *has”

» It is sluggish and this makes it an easy prey flari@€s. Hence it is not advisable to
stock it together with Clarias in the same pond.

» Does not grow well without supplementary feeding.

« It grows at a fast rate when led well and can mt4ig in 8-10 months | - {Comment [CM32]: Change to “fed”

» It has genetic potential to grow to a very largegup to 10kg).

FISH POND PREPARATION
A Fish Pondis a controlled pond, artificial lake, or resenvtiat is stocked with fish and is

used in aquaculture for fish farming, or is usedrézreational fishing or for ornamental

purposes. Before a pond can be stocked for a nel fhe excessive wastes, which - { Comment [CM33]: Delete and inset as “with”

accumulate in the pond during the previous farmimgst be removed and the soil and water

conditioned or upon a newly constructed pond, thiewing preparations have to take bé/en/ -{ comment [CM34]: Insert as "be taken”

into consideration: cleaning, liming, eradicatidrpeedators, fertilization, and aeration.
Cleaning — There are two methods of cleaning; the dryindhod and wet method. The
drying method occurs where the ponds can be coeiplelried like a concrete pond.
Whereas, the wet method takes place in ponds &kéhen ponds in which the water in the
pond cannot be completely dried.

Liming — Once the pond is cleaned, it is then filled withter and left overnight before
flushing out to remove debris and elevate the phis Process should be repeated until the
pH of the water remains above 7, and only thenlithe is applied. The types of lime to be
used depend on the water pH. It is recommendedatiratultural lime (CaCg) or dolomite
[CaMg(CQs),] should be used in a pond with water pH near ¢watnd the hydrated lime
[Ca(OH)] should be used in a pond with water pH below K 2013). The amount of
lime to be used should be carefully calculatedvoichinducing an excessively high water
pH, which may increase ammonia toxicity and resulthe mortality of the fish stocked.
When the pond is properly limed and filled with ematthe average water pH should be
between 7.5 - 8.5 with daily fluctuation of lesanD.5.

through a screen with fine mesh to prevent thegioed and competitors from entering the

pond. Some chemicals should be used to eradicase #mimals in the pond before stocking.
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Fish can be killed by the application of tea seeder at the rate of 20-30 ppm. After the

application of tea seed, the pond should be laft3falays before the post larvae can be
stocked. Hypochlorite, either calcium or sodiunt,salcurrently used at 15-20% (60% active

ingredient) to eliminate both vertebrates and itelmates. The pond must be cleaned prior to
the application of hypochlorite since hypochlonitely react with the organic matters and

produces the toxic organochlorine compounds. Hylooitl should be applied after the pond

is filled to the maximum height and left for 3 datgs allow the hatching of planktonic

organisms. After the hypochlorite application, pwnd should be aerated and the application

month, water must not be added to the pond, utiessvater quality is poor, to prevent the
introduction of competitors and predators.

Fertilization — The pond must be fertilized with either organicioorganic fertilizer to
stimulate the plankton bloom in order to providedd to the pond bottom and utilize the
nitrogenous and phosphate wastes within the pohe.shade will also prevent the growth of

harmful benthic algae. The sun dried chicken maisithe most common organic fertilizer

before it is spread over the surface of the watemganic fertilizers, such as urea (46% N)
and compound fertilizers like, ammonium phosphat€:20:0) or those with N:P:K
combination of (16:16:16) can be used at 20-30hlkg(KAU, 2013). The fertilizer must be
dissolved in water before it is spread over theewaurface to avoid precipitation of the
fertilizer onto the pond bottom, which will enridghe soil and accelerate the growth of
benthic algae.

Aeration — 0.5-1.0 ha pond would require, four aerators itetiaht the corners of the pond,
approximately 3-5 m from the bottom of the dike gmukitioned at an angle that will
encourage the maximum water flow within the ponlde Type of aerator to be used depends
on the depth of the water. One horsepower paddeeirderators should be used in ponds of
less than 1.2 m water depth and the 2 HP (horsep@addle wheel aerators should be used
in ponds deeper than 1.2 m. The aerators shousivitehed-on 24 hrs before the post larvae
are stocked to allow enough time to create theeotirand clean up the feeding area (KAU,
2013).

FISH FEED AND FEEDING
Fish feedis a plant or animal material intended for constiompby fish, kept in aquacultural

systems. Fish feeds normally contain macronutrjgrase elements and vitamins necessary
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to keep captive fish in good health. Dependinglantype of the system in which the fish is
being reared (intensive, semi-intensive and extensystem). The fish can be fed by natural
and supplementary feeds or combination of bothh&&nd Garling (2003) reported that fish
reared in intensive tank systems requires all entsiin a complete pelleted diet since natural
food is limited and fish cannot forage freely fatural foods. Also, depending on the size,
there are different types of the formulated feedhels: hard pellet and floating pellet of
different sizes: 0.5mm, 0.8mm, 1mm, 2mm, 3mm, 4.5f8mm, and even 10mm (1cm) for
larger fish. The hard pellets usually sink to tleétdm of the aquacultural facilities while the
floating does not. The floating ability dependstbe degree of fineness of the grounded food
components and mixing power of the machine.

Feedingis usually the largest operational cost of growfis in aquaculture. The feed can
represent greater than 50% of the variable costgrawing fish. Labour and feeding
equipment are contributors to the total cost oflieg the aquacultural crop. Delivering the
feed to fish at the right time, in the correct foramd in the right amount is necessary for
optimal growth. The choice of feeding equipmentates on factors such as type and life
culture system. Therefore, a careful analysis ef¢hfactors is essential for successful and
profitable fish culture.

There are three groups of feeders and feeding metkband, automatic, and demand-used
to deliver formulated diets. The type of feedingtsyn depends on the life stage of fish being
cultured, size of operation, type of diet, avaat#sources, and personal preferences. This is
because larval and smaller fish require frequeedifeg, they are often fed with automated
feeders that can be set to feed throughout theatlaggular intervals. Smaller aquacultural
hand feeding becomes a problem unless larger, atéoimequipment is used. Whatever
method is used to facilitate feeding, the operatarst periodically check for feeding
effectiveness by sampling and weighting fish, dalting feed-conversion ratios, and
adjusting the feeding rates (Summerfelt and Wagig7 L

Hand Feeding —Manual or hand feeding can be used in all typeagofacultural systems -
cage, net, pond, flow-through, and recalculatind enoften the method of choice for small
systems. Hand feeding can reduce capital experditior equipment, provided sufficient
labour is available to perform the feeding dutiEsere are other advantages to hand feeding;
the fish can be observed at each feeding for fgebiehaviour to determine if they are

actively eating all of the food presented to théteating pellets make observations easier.
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Fish can only be routinely fed to satiation by h&eeting. Observing the fish during feeding
can also be critical in the early determinatiomliskBase or parasite problems.

Demand Feeders The cultured fish can be allowed to determine fi@ntselves how much
feed is made available when demand feeders are Deedand feeders can be used to make
food continuously available and allows for the fishfeed to satiation. Typically, fish fed
with demand feeders consume amounts of feed sitoilarhat they would eat. The demand
feeders must, however, be readily accessible tdishe and sufficient numbers of feeders
must be strategically located around larger systdfish are trained to hit the trigger of a
demand feeder when hungry and then become selianfpe8ome demand systems use a
touch-sensitive trigger to activate some kind of chamical delivery system. Other
modifications of the demand feeder use an in-wfged tray that activates feed release as
feed is eaten from the tray. Usually, all of thended feeders are adjustable for food size and
amount released per trigger activation. It takessitally about 7 to 10 days for rainbow
trout to train and feeding to stabilize on demaadders (Summerfelt and Wade, 1997).
Demand feeders make feed available 24 hours peamthyesult in less size variability in the
harvested fish. Trout fed with demand feeders aehup to 10% better feed conversion
than in hand-fed systems. Other advantages fronadérfeeders are lower production costs
from reduced labour requirements and increasedrfgefficiency. Trout on demand feeders
showed fewer disease problems and fewer problents dissolved oxygen sags and
ammonia spikes from heavy feedings.

Automatic Feeders —An automatic feeder is basically a mechanism thelivers a
prescribed amount of feed to the fish at desiretk tintervals. The major advantage of
especially in larger operations. Automated feederge been adapted from other livestock
operations to provide cost-effective means to ntleetarray of needs for aquaculture. One
key feature of automatic feeders is some kind afg@mmmable device that allows the
operator to vary the frequency and amount of fegdifhis may be a combination of
electrical and mechanical components that broadesst into the culture system. Some
systems use electrical timers to determine theufeqy, which are available from most
aquacultural equipment suppliers. Ideally, theirsgst for frequency will allow enough
flexibility to meet the needs of the fish. For shealfish, the frequency may need to be
several times per hour, and for larger fish thegdency could be hourly or longer (Goddard,
1996). Automatic feeders use some kind of mechhamicgpneumatic delivery system to

present feed to the fish.
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PRODUCTION MANAGEMENT
Pond owners must decide what they want from theirdpand tailor their management to

meet their goal(s). Fish business in generallyrdsific if proper handling and management -

precautions are adapted. The major managemenigesctecessary for effective production
are as follows; fish stocking density, feeding, evatuality control, diseases control and
Fish Stocking Density —Stocking marks the beginning of production cyclecging density

of any aquacultural pond has to be first and forgtnoonsidered in management principles.

collection of fingerlings from the hatchery, trangiing them to the farm and, finally, putting
them into the pond. Poor stocking procedures, areng the major causes of low survival in
grow-out ponds Nellyet al (2009). They result in disease, reduced growth modality.

Also, quality fingerlings are another importanttfacto note while stocking. Poor quality

stock will give poor production performance regasdl of other factors. The most important

practical criteria for assessing the quality ofyérlings are source, physical appearance and

the pond (because this influences the feeding;rtite)species of fish being raised because

pond, therefore the carrying capacity is higher |@arias spp compared to Tildpia; the -
amount and type of feed or fertilizer added togbad and the water volume and quality. \
The equation below illustrates how the number eh fto be stocked in a pond can be
estimated based on the pond'’s carrying capacityidily et al (2009).

Estimated maximum carrying capacity of a pond + 10%
Number to stock = Desired weight awkat (kg)

EXAMPLE: The size of pond to be stocked is 1,000 fhe size of fingerlings is 15 g and
the targeted size for harvest is 800g. The intemdadagement regime is catfish monoculture
fed entirely on commercial nutritionally-completellpts in static water ponds.

How many fish should be stocked?

The critical standing crop for catfish monocultded commercial pellets is estimated at 1.8
kg/n? (18 tons/ha). Add 10% to account for mortalities.

~
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= (1,000 M x 1.8 kg/m) + 10% of (1,000 rhx 1.8 kg/m)
0.8 kg 0.8 kg

=2,250 + 225
= 2,475 fingerlings should be stocked

Water Quality — Water quality is the second aspect to consideguaeultural management

: Change to “or”
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level does not spare the life of the fish for a utén Therefore, this has to be checked {c°'“"'e"t [CMS3):

regularly as prescrlbed belowhe basic water quallty parameters of source are __ - - Comment [CM54]:

Delete

: Insert "

ppt), temperature (26-30°C), pH (7.0-8.5), nitroggzmpounds [ammonla (< 0.15 mg/I),
nitrate and nitrite (< 4.5 mg/l)], BOD [5day (508@/1)], hydrogen sulphide (< 0.1 mg/l) and
pesticides (Andrew, 2007).

These should all be checked at different timesgeryand temperature are measured at least
twice daily to determine the influence of photoswsis on concentrations. Salinity and pH
are measured daily, and nitrate, ammonia and anitidin be measured 2-3 times per week.
Pesticides (those known to be used in watersheddldhbe tested periodically and at

different rainfall levels to determine the effe€tronoff on concentrations. Also check during

: Delete

increase pesticides, sediment, and organic loaditeasure other parameters several tlmes

{Comment [CM57]:
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over a month period to know ranges. Know what peis are being used in the watershed { comment [cM59]

: Insert “s”

U

and when, understand their toxicity, and test waégiodically for those compounds.

Fish Diseases -High productivity in aquacultural production onlsamspire when fish are
healthy and free from diseases. Fish disease mareamjes aimed at preventing the onset of
disease and measures to reduce losses from disbasdt occurs. Let us see some common
fish diseases, their causes and management control:

Vibriosis is a bacterial disease causing significant lossfedish in marine fish farms.
Vibriosis accounts for an estimated two-thirds d@$edse reported in grouper species.
Vibriosis results in severe skin, muscle, fin, ey internal organ damage of fish. Stressors
that trigger vibriosis outbreaks include high watamperatures, high stocking densities, poor
handling of fish, and an organically polluted cutenvironment. Antibacterial medication,
reducing stocking densities, careful handling @hfiimproving the culture environment
through the use of clean pelleted feeds, stockinfisb in cooler season of the year and

vaccination are important control measures (Regaf., 2011).
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Streptococcosis is a disease of freshwater pond fish cultures,iquaarly |Streptococcus

on the administration of an antibiotic to which fhelate is sensitive together with control of
any associated ectoparasites and appropriateetsicing husbandry measures. Preventative
measures are dependent on an effective vaccinensagéie pathogenic strains of
Streptococcus present in the fish environment owldich the susceptible fish stocks are

likely to encounter (Rogeet al., 2011). Others diseases include Benediniasis, viral

hemorrhagic septicemia, Myxobolus cerebralis (vifgrl disease),| Ichthyophthirius

multifiliis| Epinephelus lanceolatus, Viral Enceppathy and Retinopathy (VER) Disease. - - { Comment [CM62]: ialics

Record Keeping
Keep thorough records from the onset of stockingh® harvesting period — they are
valuable in health managementeéf accurate records of numbers and sizes of fingsr

time, type and quantity of the feed fed, periodsvafer changed, time of aeration, date of
treatment and vaccination, etc. These recordsheilb you evaluate the status of your fish

populations and provide you with proper guide tgtri@rming.

CONCLUSION

Standards for development of aquaculture are ngdritethe country’s potentials. As can be
deduced from the researchers’ views on factorshimater the development of aquaculture in
support and the scarcity of the fingerlings. Newelegss, proper pond design, good stocking
and water quality management are essential to ssitdeand quality fish production.
Consequently, maintaining a good culture environnterough use of proper management
practices will reduce the risk of disease and iasee production, fish quality, and
marketability. Therefore, it is essential to impkmh and follow good aquaculture
management practices to ensure quality and quayititd. \Upon production for national
growth and development, our governments are $&#@Eng, busy pursuing crude oil sector

not knowing that what a rapid population growingngany like Nigeria need is a diversified

insecurity let alone its subsector, aquacultpre.(m{rmot continue to rely on importation of - { Comment [CM66]: Recast as “The agricultural

every consumer goods, even the ones the countrgarafortably and successfully produce.

o {Comment [CM63]: Italics
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sector is a key to unlocking the padlock of food
insecurity, let alone aquaculture subsector.”
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amount would be used in the river-line zones ofdtientry for establishment of aquaculture

production,

definitely no one would remember théyuory|in the next few decades and - | comment [CM69]: Please clarify and qualifyth}a
””””””””””” statement.

unemployment rate will be reduced.
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