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AQUACULTURE - PROMOTION OF RURAL TECHNOLOGY FOR POVERTY ALLEVIATION

OLUKUNLE Oyin A, and OMITOVYIN, B.O,
Department of Wildlile and Fisheries Management, University of hadan Thadan, Nigeria,

INFRODUCTION

Malnutritior: i widespread in Africa particularly oo childen and mothers who ane owstly
sulnerible 1o poor Kading. AL one stage or the other, an African child has experienced inadequate peotein
mtahe, We have seen malnorizhed childeen and even familics inoone cities and sillpes, The mational fixd
situation in- Nigeria s worsening rther than improving, hunger and malnutrition: (hos inereising,  Olayide
(19706) reported a daily protein mtake of 62y as compared with the recommended mininum 70g in 1974, FAO
(1997 s cited by Ezcagu (1999) reported . 1g as diily peotein intake, of greater: concern is the small
proportion that is ol aninal origin, (Vable 1),

Table 12 The Pratein Problem in Nigeria

() Protein Consumption in Nigevia (1974)
DETAILA NIGERIA RECOMMENDID
Protein (pleaput/day ) 62 ; 70
Aniaal Protein (g/eaput/day) L 35
("a ol total prote,n) 3.5 S
Calories (Realfeaput/day) 2198 220

Souree: Adapted from Olayide. (1976)

(h) Protein Consmmption in Nigeria (1997)

; DEVELOPED
DETANLS : NIGERIA FAL) COUINTRIES
Protein (w/eaputday) 44.1 7 67 URR ]
Animal protein (g/capatiday) 8.5 3 61.5
("o of total protein) 19.3 57 649
Culories (Keal/caput/day) 2053 2191 7

Source: Fzeagu, (1999).

FOS (1999) reported that about 66%a of the Niperia population live bolow poventy level. There is therefore the
nead o e fuee the poverty level in the country through deselopment of simple technolopy for fish production
and proper nanaeement of our isheries resomees which e not onty abundant but o key 1o sustainahility ol
the Niperian coonomy, - Aquaculture is one of the Gstest growing: e peoduction systemin the world with an
anmil prowth rate of 9 pereent per year, 1ol world aquacnliore mvore thane doubling, by weight from 104 1o
22,6 million metrie tonnes (mmt) and nealy tipling by sadue from 100 o 35,7 theasnd million US dollar
between 1984 and 1993 respectively (FAO, 1995a) as cited by Albert (1990).

In Nigerin, whereas the agricoltoml resotrees are better utilized, the aguacaliie resourees are
underutilized with only 12 pereent ol its potentials tapped (FAOL 1992). Fish denvnd in Nigeria bosed on
1991 census of 8RS million will be at least 1.6 million metric tomres by year 2000 (Akinyemi, 1998) while
tatal fish production from all sources was about 300 = 350,000 netrie tonnes per annom (Olakin, 199%).
Aquaculiure production: estimate in Nigeria s about 25.000m0 (FDE1994), The implication is that (here are
still large arens tor improvement with improved technological development. Sueeh technology must be simple,
easily abiptable o moral level and shovdd: be able o climimte magoc problems of agqeacalture: prsduction in
Nigeria such ao poschings, Ooeding ete. Phe aime ol this poper i o discuss hoss somen ean be involvad in lish
production through simple technolopy in order to onder 1o anerere iheir income bese nd protein intake and
that of their families,

System Structure, Construction and Gperation
System Strmcture

Structures o emse fish ot the backyard ean be ol dilleyent fonms l!q\'ﬂtﬁlll' onmailable Tand and
water sumoinding the home. 1 the Jand s stable and the «nnd' water is fnesh e no salt, the stnwdture Tor
cultune could e homedead poads nude of
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(i) Larthen ponds Bailt up or dug out
(i) Ponds with comcrde wall for stability ifunstalide due o flooding oc loose wnd sandy soils
(1) Muko-shifl contuiners for cconomic reasons or lack of space.  Examples include fibre-glass disused
ants or containers;  bathroom tubs; abandoned dug-out or plant canocs; plastic containers; carthen
©opots ete, .

The ponds could lu.. Irackish ponds that arc inundated as the tides risc and fall or cages submerged,
flexting mlia, or bamboo cuws, pens or "akaja™ if the home of the openstor is localed near or a top water source
e the viverine and Mood pddos of big rivas,

Ihe fochdogy  sequined 10 boild cuthan or conerde ponds are availuble locally with  local
Bk, Fiheres supovntondonts in Federal, State, Agric. Developnient Projects all over the country.
Ploml s van be called o ad gt containers like disused bathroom tubs, plastic, aluminium fibre-glass, plank
canews ad containers for e s hatching and nursery tanks o mise cggs of fish to fingerlings/or juvenile or
adolt fishe Fadhan poads can be dog using manual labour and insating tum-down pipes for outlets and
ordinay pipes or Lps for inlots. Al these cn be done prasantly with indigenous wehinical know-how.

The operztion of thee strudures can be pickal up from rescarch centres, Univirsitics, Fisherics
Diopsntiments, Federal, State and ADPs. However the main principle is based on the good management of a
combitation of the system’ structures, water supply and application of aceeptable balanced protein food.

Hatchery and Table-fish Veodaction Management

Fish repaxduce tuough production of cggs which hatch o form fry (0.01 - Smm in length). The fry
prows 1o lingerlings with sizes ranging from 5 - 10mm or as loag as the mid-finger hence the name.
Pingerlings when fed grow to adult. pgs to fingerlings arc raised in intensive care management unit called the
hatchery.  Like an intensive-care units of an hospital it must contain all facilitics 10 ensurc that the baby
drpania survive. I this coe, good quality waler with the right pli; temperature, (25 - 31°C);  dissolved
onypal above Smg/l; and  low npitrite lavel.  All these criteria can be found in most freshwater sources
inchnding iy water which nuy contain a high level of chlorine. This peotidem can be removed by allowing the
watler 1o be exposed for 24 - A8 hours before usage.

Fhe aet of reproduction i fish begins by pairing m:lh. and female in an enclosure after inducing
ovalation. Aller about 12 hows when the eggs must have been released and fortilized the fish are removed.
Lhe epes only nead fresh water with all the criteria listed above present in the water source.  The operator
Hoonds e cpp with elean ovarllowing water unlil the cges hatch to frics. The fiics are now transforred to
Nutary tanks and Ted with natitious finely ground and sieved conmpounded feed or life micro-organisms that
can b found in enricaed "preen water™ prepared over a period of 3 - 5 days before the fry are introduced into
the noary ponds, Herg they are nurtured for 3 - 4 weeks and are transferred to carthen or conerete production
ponds where they are 1 with agricultural waste-products, or pelleted feeds (o talde fish of 500g to several
htlowaas i

e period of fattcaing could be as short as 6 moaths o 1 year,

IFish Stock Managesncat '

The quality and quantity of fish you introduce into your poads will largaly influence the growth
pecormance of the fish stowh,  Therefore use healthy fish, stock obtained from reputable hatchieries.  The
evommmended stocking density e the nuber of fish per unit wea (') o por unit volume (m’) is detamined
by the typee of culture practice you choose and the type of fish grown. Thare we 2 types of cullure practices
(1) Monvenlture i.e the calture ofa single type of fish c.g. Catlish.

(h) Polyculture is the culture of 2 or more types of fish together ¢.g catfish + tilapia and carp.

This culture practice may be curiad out in 3 types of systems:-

(i Intensive i.e high coneentration of fish per unit arca with artificial fooding,

(i) Sumi-intensive i.e nuxderale coneentration of fish per unit arca with litlle foeding,

(1) Extensive i.e no feeding, therefore fish should be stodked 'with low concentrution of fish per umit
arca. Fish are lell to feed on natural food organisms in the waler.

General Principle for Stocking

‘This principle assumes that fish docs not reproduce during g rowing period or eardy like talapia
Stocking Rate = (Growth tarpd (kg) (Loss or mortality (in Nos))
(how much fish you (Individunl growth target)
put in your pond)

e g il you intand growing S00kg of fish cach with a final weight of 1kg each with the loss
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number approxinutely — 50%
the initial stock rate = 00+ 250

= 750 fingerlings.

Improved Water Management

The main indicators of good quality” water for breeding mcnlmnui umder hatchery management are
required for table-fish production. They are (2) moderate temperature 25 - 31°C for tropical fishes c.}_. Clarias
sp. tilapia and common carp.

When temperatures fall below 25°C it is advisable to stop feeding until lemperature rises or foed very
litthe amount. How to know when this aritical temperature is reached touch water with your hand il you feel
comfortable with it the likelihood is that ihe fish will feel comfortable. During harmattan or cloudy raining
season, refrain from foeding or feed when the weather is warm. Uneaten food will cause pollution of the water
when temperatures are oo high, Increase fresh water inflows cover exposed parts with bammna or jalm fronds:
feed very early (7 - B.00a.m) in th ¢ moming or very late in the evening (6 - 7.(00p.mn).

Dissotved Oxypen (M) §

The amount of oxypen present or available in water is refomed 1o as Dissolved oxypen. The adegquate
130 fir the tropical fish is in the region ol § - 8mp/itre. Below this amount stresses the Bishe You need o test
for adequate DO or look for signs of distrerss every moming. When you arive atiyour pond in the moming
and you suspect loww DO e when fish come up with mouths opened, spit into the pénd. 11 DO s adeguate the
spit foam disappears rapidly, it it is not adequate do the followings- sit on the edfe of the pond and stir the
water with your legs or stir with a stick or palm frond or add Tresh water o the pond.

Hydrogen ion Concentration or (pil)

- Adding fertilizer or organic dung to water until green is desirable.  Inddition liming the pond with Time
betore impounding with water helps o maintain what is ealled hydrogen jon concentration within the
aceeptable limits,

Turbidity

Your pond water should net be too trnsparent or o cloudy. 100t s cloudy by being green it is pood
Tt at as not geexd for Tish it it is brownish with suspended porticles like nud. Mud does not allow light 1o
penetrate into e pond very well, Use o white coloured tin until it disappeirs 10 measure how deep the
trbidity in your pond is,  You can also deep your hand into the water in (he pond until your elbow disappears
mnto the water, then the turbidity is alright at that level, This level must not be less than your elbosw,

Nitrite

High concentration ol witrite in ponds usually’ occur when water is relatively cold during hamattin or
al the height of the dry season. 1t results when eaten food accumulates in the pond and it heeomes rotten,
When the smells from vour pond is like that coming from an unflushed toiler or anopen gul or rotten epes,
then its time Lo inarease the inflow of fresh water and open the outlet for spent sater,

Fish Feed prodnction, generation and Utilization
Fish Feed Generation

The fewd of fish vary from being totally vegetative e, priss cip to esh ating e camivorous lishes
cg Lates, Omnivorous fish species are able to adapt o cither and cn be domesticated on atilicial feeds or
pellets eg. Catfishes,  Fishes forige in natural waters for food which consists ol microscopic plants, and
animals known as phyvto and 700 planktons respectively. They graduate to feeding on snall aguatic orpanisms
like water enustadgons including shiimps and fish.

In aquaculiure, foed can be gencrated 1o fead [ny/lingerlings to mnlts by using nae of organisms
like flics, tormites ews agricnliural ye-products Tike poultry waste, oil-sead cibes AL these items supply the
much nevded protein for st prowth,  Enerpy cm be supplicd from peains and waste from grains and
fermentation: procesaes fike Brewing,  The technoloss for obtaining. the alve e iamed feed somces is availible
in noml agricultural production systems sueh s integrited fish Brming w'th sarious aeronoms and fivestock
Systems.

Feed Production

In developad conntrics, the technology of feed production for aguaculture cantres on pellet production
cither sinking wr flosting.  Fishmeal, which forms 30 - 50% of the pellets, is much cheaper and readily
available.  The convarse s the case in a developing country like Nigeria,  Fishmeal that is available is
expensive md competed for by the poultry industry, henee local production s o be encoursged. The
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problam here s the non-wailaldlity of wasto-tish, which is used for the production of fishmeal,  Small sized
fish sue consumad head and viseeral, filleting of fish flesh is not part of our cultwre, henee there are no waste
Bones and elinging fish e The kwk o cheap fishmeal has directed the rescauch orientation in rescarch
institutes and oniversitics in Nigeria towards linding supplementary altemate protein sources. Such sources
include plant profein sources like groundnat, soyabeans, sesume seed cakes ete. These authors are very much
ivolvad i this aspeet. So far we have not been able to do a 100% replucement because of deliciency off
amne-acid sources requirad by fish in plant peoteins. “The struggle continues. '

Fish Fead ulilization

Nost fish farms ulilize insect larvac-mageots and poultry waste products for rising fry to fingerlings.
his is adaptive technology wid it is o be encouraged. Tt has many seientific advantages, less fly menace and
wine dispeval ol agricultural widte prodocts. Rescarch findings to-date has nod highlighted known negative
llucnce onsuch Bish esh o and no mological translerence of fish discee o pun s been implicated.

The using of pellet is wlvantageous but clionts through rescarch must be diredted at reducing cost of
prodduction, waler covitonne atal pollution.  Eflforts must also be intensilied through extension agents o
cducate Hish Gwmers in the |nl-m.||iui| and utilization of pellets especially in Homestead ponds,

- ! - LT . g .

I conclusion, aquacalture, is an aspect of fisheries that has been grossly underutilised. Only 12% ol
it potential has been utilised in Nigeria (FAQ, 1992). Improvement can be achieved in various aspect of fish
Laming involving culture of hiealnwater Tin fish in homestead ponds and swampy arcas not gaod for agronomy.
P willl finprove the protain intahe and income of funilics. Like in Asian countiies, Bagladesh and Thailand,
lish fead prosduction teelnology can be introduead 1o the sl pepulace Middendrop (1998}, Gasvas, (1994),
thos improving the income of the people, availability ol fish ceds and improved production of table fish,

Another way ol generating income,  creating job opportunitics and boosting fish and protein
production is fish feed prodaction.

CFish processing, nuukeling of fish and fish produats has also been the realm of women, this can be
cilianced by caming not only commissions or profit but involving man and women and the nation in forcign
exclignpe carning through the export of such paoducts such as smoked fish, shrimps, omamental fishes like
pold fish, red tilapia ete. '

Integrated fish farming is a cost saving device, that augments production of animal protein, it is
envitanental friendly becanse it saves the environment from both agricultural and industrial pollution und
cnsties nunimom retum on investinent. Another arca ol aquaculture that is underutilized is the sport fishing,
sales of equipment and inputs. ey are income generating and require little technological input.

Henee, aquaculture is a tool presently underutilised bt erying for altention to alleviale poverty, not
only among the rural but among the urban populace. '
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