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ABSTRACT

The present status of fish culture developnment in the
ten northern states were investigated. Al the rel evant
data on one fish culture projects in the ten states were
collected by visitation and the use of questionaires, it
was found that a few states, notably Bauchi and Gongol a
are as at now, still trying to construct their first fish
farms. it was also found that generally, fish culture is
yet to be developed in the area under review though there
are potentials for increased productivity. The problens
mlitating against the devel opnment of fish culture in
this area were discussed side by side with reconmendati on
for future devel opnent. The recomendati ons anongst others
i nclude, strategies for better fish farm managenent techni-
ques, training and staff devel opnment, site/cultivar selec-
tion and communication with research institutes and uni-

versities.
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CHAPTER ONE

INTRODUCTION,

1.1 SUBJECT OF STUDY

Fish culture was first introduced into the jjorthern
parts of Nigeria by a Hungarian pProfessional fish fammer named
KeK. Zwelling in 1952 (Essien 1981). Since then there
héz been a spread of this aspect of agriculture to va-
rious nooks and corners of the area under revicwe This
study is aimed at determining the level of fish culture
practices in the ten northern states. It will also show
the present statusof each state in the field and attempts
will be made at identifying factors that are responsible
for its low level development or total absence in come
states. Recommendations will be made for the improvement
of the management techniques, personnel, prescrvation,
marketing ctc.
1le2s JUSTIFICATION FOR THIS WORK

There is a constant demand for protein in the world
e¢specially in developing and under developed countries
where population increase is almost without control,.
3uch countries too are less equiped to tackle csome na-
tural disasters like drought, flood and earthquakes which
are likely to present further demand for protein in par-
ticular and food in general Human population growth rates

are increasing by leaps of large magnitude and there is
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no corresponding increase in food production, This is
because the increments (in population) occur not arith-
metically, by adding fixed amounts to the present total
but geometrically, by multiplying the current numuvcrs
by the rate of increase and then multiplying the new
larger number again and then again (1dyll, 1972)., Ola-
tunde (1982) pointed out that the rapid increase in the
world population has resulted in the need for animal
protein and other nutritional requirements.

The level of total protein required in the diet per
day is affected by the quality of the protein, and the
higher the level of animal protein in the dict, the lower
the total required. This is because of the high nutri-
tive value of animal protein as well as the fact that the
assortment of amino acids in the animal protein is closer
tc that in the human body than the assortment of amino
acids in the plant protein. Ademosun (1973) stated that
the average Nigerian requires about 60gm of protein per
day out of which 27gm or 45% should be of animal source
such as milk, fish, meat or eggs. In Nigeria, the daily
animal protein intake (for the average Nigerian) is
between 5 and 8 grams in constrast to the recommended
minimum of 20 grams (FAO, 1971). But perhaps a more
8alient point is the fact that the animal protein level
in the Nigerians diet is so low that it constitutes oziy
9% of the animal protein of his counterpart in New Zealand,

11% of that in Denmark, 10% of that in the U.,Se.A. and 12%
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0f that in U,K. Therefore, from the above, it is abun-
anntly clear that there is @ scrious need to incrednsc
tirr Lowvel of animel protein production in the countcrv,

1.2.1. Justification for fish

With the above in mind the serious problem thet
requires urgent solution is @ constant source of animel
protein for human consumption. The sourc~ not only hes
to e regular but it has to be cheap too so #3 to be
vithin the reach of many poor countries, TrFlish is ro-
gorded =& the cheapest source of animal protein., It ics
cheancr pound for pound to grow aquatic animals rathor
then animals (Berdach et al, 1972). It is comen know-
ledge that one of the best and probably the chzapest
source of animal protein is fish (Olatunde, 1902),
Stanlcy (1968) writes that fish are more efificicent feed
converters than most land animels, fish are L0% nore
cfficient than hogs,; and perhaps three times more effi-
cient than cattle. 2lsc the poikilothermic naturc of
fish further enhances its food to flesh conversion ratio.
since they are cold blocded animals, they simply adapt
to the cnvironmental conditions instead of wasting <nergy
to keep warm. Such conser;ed energy is adequcately
channelled to building of more flesh. As a matter of
facty for every five pounds of food given to a typical
fich, it returns one pound of flesh to man while cattle
returnc one pound only when it has taken 10 pounds of

feced. Hickling (1974) observed that a piece of land used
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for fish ponds @nd growing herbivorous fi:zh cen often
nroduce a greater weight of protein than when uscc in
cerazing cattle. This superiority may be os uch #s5 20:1
on poor sub-tropical scils.

1.2.2. Justification for fish culture.

From the foregoing it is therefore crystal clear that
in & situation vwhere animal protein is required in a large
quantity and relatively cheaply too, fish is tihe boesot
scurce, But if there is no significant difference between
capture fish and cultured fish, then the whole icdca of
flsh culture should be jettisoned while efforts should be
concentrated on capture fisheries. However, the red sons
for the continued emphasis on fish culture and the lomense
bencfits derivable thereof are legion. Pirst and foremost,
theore is the serious need to increase food production
(»nd animal protein in particular) by whetever possible
way to feed the worlds growing populaticn., Agquiculture
(and fish culture in particular) happens to be one of
such ways. Gone are the days when the seas nd coceans
arce regarded as in exhaustible. Some experts bclieve
ti.at the maximum sustainable yield of the oceans = the
point bayond which the total fish stoeck actually ctorts
declining - is now being approached and that by thz end
of the century (i.e in less than 20 yearsl) many impor-
tant fish species will have been totally fishzd out
(stanley, 1968). 1In addition the technology for capture

fisheries is becoming increasing sophisticateq’expunuive



and energy consuming; the capital cos: of estailizhing and
maintaining the attendant infrastructurc and aanpover is
simply overwhelming (Stanley, 1958), and b+ contrast, the
potential for increasing fizh production through fish cul-
ture is simpler in technolooy and cheapos in Corms of fi-
nancial and energy investments,

Furthermore, because the artificially croated environ-
ment in the fish farm can be regulated and maintained opti-
cally, culture fish grow faster than in natural waters,
Hickling (1271), observed thoit the natur:sl waters of Eastern
Europe produced about ?1 Kqg of Fich per hectare annually
but the fish ponds produced zn average o 247 Kg per hec-
tare annually, or more than elevoen times ac nuch per unit
area. Hickling (1974) not.d thaot culbtvre fish has more
value because b7 fish can he marketed at o time when
there may b¢ a scarcity of naturally caught fish since
they (cultured fish) are not subjoect to flunctuctions of
glut and scarcity.

Also the occupetional harzord involved in capture
fisheries is much despite the use of advaenced fishing
vessels and gear, The mental strain impesec on fishing
crew whose vessel is being dariven by & g2l of 200 kilo-
metres per hour is worth rememboeringes They may not always
be lucky and though an insurance company may replace the
vessel, the lives of the crew members are irrcplaceable,

In culture fisheries, the farmer knows whai i< in his
ponds and he gocs for it #5 at when he desirus,

This is unlike the situation in capture Fishories where
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a ship may come back to tell eagerly awaiting customers
that there is no catch.

Having discussed the merits of fish over other sources
of animal protein, and the merits of fish culture over seca
fishing, it therefore becomes imperative that fish culture
projects should be encouraged to the highest possible
level of development. As stated earlier on, the average
Migerian takes in about 5-8 grams of animal protein per
day, needless to say, this is grossly inadequate, Sagua
(1976) reports that there is no modern fish farm in Borno,
benue, Bauchi, Gongola and Kwara States despite the fact
that there are over two thomwsand fish ponds in the country.
It only means that this rich and cheap source of animal
protein has becn deliberately neglected or that the govern-
ment agencies in the area under review are not aware of
the potentials of this sector. Amongst other things, this
research work will seek to bring to light the present level
of development of fish culture practices in the ten northern
states, it will also identify for possible remedy all im-
pediments tco the development of fish culture in this area.
Recommendation on future development will be madce and it
is hoped that if implemented, the north will equal or
even surpass the south in the production of fish through
fish culture.

1.3. HISTORY OF THE PROBLEM
Fish culture arrived in Africa late. One of the ear-

liest recorded practice of fish culture in Africa wac in
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Kenya in the early part of the 1920t's (Bardach el al,

1272)e The trials were carried out with Tilapia and milk

e -

fish, Chanos chanos. The results of the trials were

apparently neglected or they were not encouragiing enough

since there was little or no response from government

L1

agencies and private entrepreneurs. To support thi

assertion, milk fish, Chanos chanos that was succecssfully

cultured was simply not acceptable for consumption by the
pecople.

Fish culture was introduced simultancously in Conqgoy
<ambia and a few other central African countrics in
1942/43 but it only assumed a good dimension after the
second world war. But before this period, what can be
regarded as a form of primitive or crude fish culture
practice was already in existence in Nigeria, This in-
velved the construction of trenches and canals into which
tide water and fish flowed during high tidece When the
water rcceded, the contents of such trenchez and canals
were left for some time and subsequent harvest yielded
larger fishe. Saqua (1976) obs=rved the =2q9e long tradi-

tion of throwing hardy fishes such as Clarias, Syncdontis

and Heterobranchus into shallow wells and dumping left

over food and kitchen wastes into the wells from time to
time, Such fish are harvested later for consumption or
sale,

Organised fish culture practice in Nigeria is only

a recent event. 1In the early 1940's a rather unsuccessful
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attempt was made in a brackish water pond in Cnikan near
Lagoss <Construction werk on what can argu«ably b called
the first fish farm in Nigeria started in 1951 in Panyam
ncar Jos under the supervision of Mre Ko.Ke £welling - a
professional fish culturist from Hungary (essicn, 1981).
A few years later, the thon Lastern and Western govern—
pentks followed suit. Dada (1975) noted that in response
to a request by the Federal Governmenty the development
of brackish water fish culture was initiated in the
Niager delta arca in 1965 by the FAO and this was followed
by a sccond project in 1968. The numbcr of fish farms
has been on the increasc ever since.

Nigeria prcduces about 75,000 toms of fish from
£ish culture (Nagel, 1979). This quantity cf fish is
derived entirely from about 2,000 fish ponds covaring
an area of about 1,000 hectares scattercd all over the
country (Dada, 1975). This figure (75,000 tons) repre-
sents 10% of the country's total productiony that is,
90% of all our locally produced fish as at now comes from
the Rivers, Lakes, Streams and the Sea. A conservative
ecstimate is that less than 10% of Nigeria's aquacultural
potenticls ic being exploited at presents About 1
million hectares of mangrove swamp which is unsuitable
for any other kind of agriculfure except fish culture
is awaiting to be harnessed. Further, despite the
high evapo-transpiration rate of the rivers and strecams

that transverse the hinter-land, Awachie (1975) foels
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strongly that the Niger/Benue flood plains cen similarly
be used for fish culture or will be render«d adcquatc by
planned construction of dams at appropriate points,
le4. RESEARCH PROBLEMS AND OBJECTIVES.

Since the establishment of the pPanyam fish farm in
1951 under the supervision of K.K. Zwelling, & largc num-
ber of fisnh culturc projects have been embarked upon both
by governinent agencies and individuals. Wwith the creation
of new states, some areas that by virtue of the now
boundary lines had no developed fish cultur: sites made
frantic efforts to e¢stablish one or two, Onc¢ of the
objectives of this work will be to determine the states
(among the ten states in the north) that have or are pro-
posing to establish fish farms. It will also investigate
the extent or level of development of fish culturce in the
arca under reviews. The overall efficiency and performance
of the management technigques employed in the farms will
also be investigated.

Recommendations on ways of improvement of the farms
and hints for future develcpment will be an intcgral
part of this work.
1.5« RESEARCH METHODOLOGY

The rescarch was conducted by the ald of qucstionaires
and visits to some of the fisheries division offices,
Federal Department of Fisheries Offices, some known fish
farms and some proposed sites. Of coursc all the places

arc within thearea under review.
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A major advantage of visiting the farmo is that it
gove a chance of secing and appraising the level of work
done in the particular fish farm. However, the vastness
of the arca and the inaccessible nature of som: of tho
roads militatcd against this. The financial involvenent
is staggering too. 1In most cases, questionaircs werc
very uscful in that they got information from very dis-
tant areas. On the other hand, many of th: qucstionaires
were neither completed nor returned. Ancother disadvantage
of questionaire is that the officer complating it may
give an exaggerated or under-estimated account o:f liis

projects. More frequently the account is exaggcratad,
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CHAPTER TWO
REVIEW OF LITERATURE.
241« AQUACULTURE

nquaculture simply defined as the farming and hus-
Landry of fresh water and marine organisms (Bardach et al,
1972). Aquaculture has also been defined as the rcaring
of aquatic organisms under contrcelled or semi-controlled
conditions, it is thus under-water agriculturce (Stickney,
1979)e Reay (1979) observed that from thce biologlical
view point, aquaculture can be regarded ac manfs attempt,
through imputs of labour and energy to improve the yield
of useful aquatic organisms by delibcrate manipulation of
their rates of growth, mortality and reproductione
Clearly aquaculture is the aquatic counterpart of agricul-
ture, thc principles and many of the probleus arc the same,
though there are unique characteristics associated with the
aquatic medium, and with the entirely differcnt s<t of
orgenisms involved,

The practice of aquaculture in the maerine c¢nvironment
is called mariculture; but however, there is nc technical
term for the fresh water type - it is simply callced fresh
water aquaculture. Aquaculture is broadly divided into
two categories - plant culture and fish culturce The
word *fish" as used here includes all the molluscs,
arthropeds, echindoerms etc. and chordates that arc
at present cultivated in aquafarms in diffcrent parts of

the world.
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~nimals that are bioclogicelly fish, that is they belong to
the class pisces; are refered to as fin fishe Soue of
these are the Tilapiq,Tilagia sp; milk fish Chrnos chanos,

Nile perch Lates niloticus, common carp Cyprinus carpio;

(53 o o 18 Shell fishes include such arthropoeds as the fresh

water shrimp Macrobrachium spp; the red swamp crayfish

Procambrus clarkii, procambrus acutus etc and molluscs

cuch as the cupped oysters and mussels, Mytilus cdilus.
Sea ranching is an aspect of aquaculturc toce Here
the fish is bred up to & certain age and thon relensed
into the wild environment to help stop the cxtinction
(of the species) brought about by over fishing and some
othcr naturol phenomena, Sea ranching is cmplu¥Y.d to

sustain the population of the highly-priced anadromous

pacific salmon Onchorynchus sp. In aquarium kXecplng,

the fish are maintained for their decorative and acvsthetic
value, Figure 1 shows a diegramatic representaticn of the
verious facts of aquaculture.

A recent survey showed that 314 speccies oi £in fish,
74 crustaccans, 69 molluscs, 43 algac, 13 anglosperms
(including rice) 12 sponges, 9 amphibians, 4 reptiles,
3 rotifers, 2 annelids, 2 mammals and 1 echinodcim are
the subjects of agumaculture. World production as ot
1975 stood at over 6 million tons made up mainly of fish
oysters, shrimps, mussels and marine algaec, Tablec 1

below shows the breakdown of the figure,



AQUACULTURE

Mariculture Fresh water culture

Searanching  Aguarm

Plant cullure Fish culty®

yertebrates /
2

molluscs

coMyths gilis

Amphidian Reptiles

e.g Rang sp eg. Chelonia mydos

frog efc. \ Green seq (urtie
W ~Jr
Pisces e.g. Arthiopods e.g.

Clarigs lgzero (mud fish) Mocrobrachiym Sp
Lotes piloticus (nile perch) freshwatler shrimp
Cyprinus cafpio (common carp) Procambrus clarkil
Ctenopharyngodon idella (grass carp) Red swomp cryfish efc

Facets of Agquaculfure
( Modified from several authors)
Fig. 1



TABLE 1:-

World AQUAaCULEtUral ProcUcticria

!

i i e i e AR B M, e ——

Fish

Oysters
shrimps
Musscls

Marine algae

(Nagel,

- 4 million tons I
- 000,000 1

- 150,009 i l
- 370,000 L

- 1 million ¥

19 74)

- - BT L B AR s el AR L —




TABLE 2:— Fin fish productyflgii_
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ihu world aquacultural production is gradually on
the increase. Reay (1979) is of the view that the
cx:ct potential for aquaculturc is of cause not known,
but the FA0 estimate of a five-fold incruagsc over thoe next
thirty ycars is rcasonable provided that certiin cons-
traints to development can be removed.
Some of such constraints arc administrative, lcgal and
manpower problems, finance, feed, fertilizers and site
availability. Nagel (1979) appears more optimistic,
he belicves that by the year 2,000, yiclds from ajua-
culture could be as much as 60 million tons and morc of
the incrcase is cxpected to come from tropical and sub-
cropical zoncs, The asian and Indo-pacific countrics
dominate this field and account for over half of the
current werld producticon as can be scen from Table 2

below,
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2e2e FISH CULTURE. _

2.2.1. Definitiom and Scope.

Fish culture is the rational rearing of fish including
notably the control of growth and breeding (Huet, 1972).
Fish farming is best regarded as a collogquial alternative
to aquaculture though it woild not cover the culturc of
plants (Reay, 1979. Fish culture and fish farming are in-
terchangeable synonyms. The subject of fish farming or fish
culture is broadly divided into two categories - fin fish
culture and shell fish culture. Fin fish culture involves
the rearing of animals that are biologically refered to as
fish. Fin fish makes up 66% of totsel world aguacultursal
production (Nagel, 1979), Shell fish is an all embracing
term which includes molluscs and crustaceans amongst other
minor groups. Crustaceans are the candidates for culture in
Lousiana, U,S«A., Japan, Indo-China etc.

Fish farming comes in various forms and ona is mono-
cultute, This means that only a species of fish is produced
from the pond. Monoculture practice is not very commeon be-
cause the animal being reared usually fails to utilize all
portions of the environment, for example thc culturc of a
dermasal species leaves most of the water colunn under
utilized (Stickney, 1979). A body of water is a three di-
mentional growing space and to treat it like a2 ficld by
planting only one kind of crop is likely to result in wasting
a majority of the space (Bardach et al, 1972)., Polyculture,
the reardng of two or more species in each culture unit en-
joys wide popularity throughout the world since the

technique allows species with different food habits
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to take advantage of each of the fecding niches in a pond
environment (Bardach et al, 1972). The pelycultural techni-
que is also used in the prevention of stunted growth by

the rearing of a piscivore like Lates niloticus in a pond

overpopulated by a prolific breeder like the Tilapia.

The growing together in the same pond of fish of diffe-
rent feeding habits has been carried furthest by the Chi-
ncse system of traditional fish farming which is now being
adapted in other countries (Hickling, 1974)e. 1In the system,
the principal fish are:

Ctenopharyngodon idella (Plant eater)

(Grass carp)

Hypothalmichthys molitrix (phytoplankton cater)

(s8ilver carp)

Aristichthys nobilis (200 plankton eater)

(silver carp)

Cyprinus carpio bottom feeder,

(common carp)
Hickling, 1974

There are several other combinations designed to suit
various local conditions.

Mixed farming is alsoc within the scope of fish farming.
In this process, fish is grown with some other animals like
pigs, cattle, geese, chicken or with rice. Mixed farming
gives the farmer a chance of marketing more than one pro-
duct. It also cut down the cost of purchase and applica-

tion of fertilizers. Cows and pig manure are by far the
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most frequent manure used, indeed the pig stics may be
built over the ponds so that the dung and urine drop
straight into the water (Hickling, 1974)« Pigy and duck
farming is often carricd out in conjunction with a fish
pend and herce the fish henefit directly or indircctly from
the feaces and the uneaten food of other animals (Roay,
1979).

pPen and cage culture are alsc becoming impertent,
The cages may be made of strong wood or metnl frame with
a wire gauze netting. It should alsu be noted that stocking
in most well managed farms is intensive. Extensive culturc
is nearest to what obtains in nature; it requires littlc
or no management at all and the fish get 211 their nutri-
tional requirements from nature. There 1s nc supplemen—
tary or artificial feeding.

Sea ranching is another form of fish culture, Ran-
ching 1s thc release of hatchery - bred and rearcd ju-
veniles intc the natural environment. In north America
for exampley an income of seven dollars could bo obtained
from cvery dellar that it costs to rear salmon spawn,

Onchoryn chus kisutch (Nagel, 1979).

2.2.2. Site and cultivar selection.
over 75% of fish production by culture is done in
pendse For meximum yield, @ number of factors are usually
taken into account when choosing the culture spccics and
siting the ponds. Both factors are important in the

development c¢f any fish culture project, Depending on
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hoew carcfully both are manipulated, they may spcll doom
r boem for the culturist and thce farm.

2e2e2¢1ls Site selection.

wWwoter is the most important aspect te be considered
befoure siting o fish farm since the whole cperaticon must
of necessity be carried out in water. Hickling, (1974)
insists thot the weter must be of thoe right quality and
that while it must contain enocugh oxygen to support
active life, it must not contain hermful substancoese.
Watcer is the medium surrounding the fish and the roesul-
ting interfare includes thc site of gaseous cxchandge,
ionic balance removal of wastes and the detormination
cf body temperature (Reay, 1979). There must be suffi-
cient qgood water te replace water lost by eveporation
and water lost during management operations like cropping
and sampling. /n adequate site will thereforc have amongst
other things, constant supply of water all yesr round.
Spring or stream water can be used but whare the cost
of sinking a well is not too much, well watcr is better
cspecially in hatchery. Well water is prefered bocause
it assures more dependable flow, and it is usually free
of discase organisms, parasites, trash fish, pesticides,
predators and other contaminants and pellutants (pardach
¢t al, 1972). The pH of the water must alscv bc within
the tolerance limit of the fish,

The soil is important too and it should have a good

water holding capacity or dry ponds will soon be left as
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a manifestation of an unwise choice of sitees A pond scil
must be impermeable to water, that is, it must be water
logged for if it were porous and containcd air, it would
not hold watcr (Hickling, 1974). /is long as othor condi-
tions arc satisfied, it does not matter if thce soll is
not fertilc since the situation can be corrected with
fertilizers at low cost. /i mixture of about 1/3 clay and
2/3 sand is acceptable. Out cropping of rocks, termitcric,
and gravel deposits should be avoided as they do not per-
mit a tight seal. Also in selecting o site, arcas suspcc—-
ted to contain buried logs of wooed, long tap ruots and
plenty of decaying vegetation should be excludoed as therc
is a chance of severe leakage when the plant matcrials
decay and leave holes in their former places,

The topography should be such that watcr can be fed
into the ponds by gravitational force only without in-
volving the extra cost of pumpling. It should also be
such that will allow the placing of the longer strip
(length not width) of the pond parallel to the wind so
that the wind helps to stir the water thus preventing
deoxygenation. The farm must be located in an area that
must be accessible at all times of the year. This point
might not sound important but when it is realized that
no personnel or equipment can be moved to the farm or can
any product be mcved out of the farm cn an inaccegsible
road, the seriousness of the polnt becomes cbvicus., A

farm that can be reached only after a strenous journey
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or one that is accessible only for a part of the yeer is
not likely to be well managed and may attract only few
customers.

when a proposed site has been certified suitable for
a fish farm, it generally will cost betwcen 73#6,000,00
and N7,000.00 teo construct a one hectare fish pond inclu-
ding the inlet and ocutlet mons. .beout 60% of tiiis omount
will go into making of the bund walls while the cxcava-
tion of the pond bottom and others will takc 40%, lowever,
the construction cost does nct exactly double with the
doubling of the number of ponds.  Thus the bill for a two
heoctare farm (with 2 ponds) lying side by cide will be
slightly less than the cost above, The pricc will again
be much lower if the prospective farmer hires moachinery
from the Federal Government at 50% subsidye.

2e2e242+ Cultivar selection.

A number of features are desirable in a culture fish
but it docs not mean that the absence of any of the fac-
tors automatically disqualifies a species, oQut of the
25,000 known species of fish, only 314 spccies have
qualities that make them potential candidates for cul-
ture (Reay, 1979). But in actual practice nonc of these
potential candidates can be said to embody all the posi-
tive attributes (Nagel, 1979) but a combination of some of
these positive characteristics will make a species a star
amongst other cultivars. .Although the initial choice may

scem wide, it is restricted 1in actual practice by the



biological, technological, economic and marketing critcrie
that determine commercial ability (weber and Riordan, 1976).
Any fish intended for culture must be able to crow ~wui
quickly. . species that reaches table sizec in 6 -~ 12 months
lg more likely to enrich the farmer quickly. For this rea-

son, fish such as meny species of Haplochromis in Africa

which do not even grow to 10cm in length arc nct suitable
for cultivation despite the fact that they produce well in
the ponds (Huet, 1972). For the same reason, the Nile or

Niger perch, Lates noliticus, the common carp, Cyprinus

-

carpio; and the cat fish, Heterobranchus bidorsalis and H.

- — — s .

longifilis which can weigh as much as two kilograms in 12
months, are very desirable culture species. In order to
determine the species of fish best suited for a particular
area, it will be necessary to take pond tempcratures at
given intervals over a long period before stockinc, It will
he a great mistake to plant warm wator spocics in cold
water (except wintering facilitics arc provided) since thoy
will fail to grow and produc. catchable fishe “Thus in vir-
tually all the continuntal U.S4yin., excopt South Plorida and

Ti.xas, Tilapia will bo unable to over winter oxcent during

unusually warm ycars unless they arc providcd with artifi-
cially hcated or geothcrmal water (stickncy, 1979). This

is c«ffect means that only specics whose body temperaturcs
naturally corrcuspond te waters in a given ar-a must be
stocked for cconomical preduction. But both local and accli-

matized foreign specics which have provoed sucesssful in this country



will be uscd (iwachie; 1975).
Tt is desirable that a culture fish should be able to

nroduce (on its own or when induced) in coaptivity. This

cnsures a continuous source of fry whose discasoe or genetic

hiztory 2re known. Bardach et al, (1972), believe that

culturc systems based on capture of wild stock are of cours:

ultimately limited by the success of the antural population

in reproducing itself. Also the ability to reproduce
natucrally when well managed, may well be an additional
source of fish feed. This is examplified in thce stocking
of the prolific breeder Tilapia sp and some hiohly priced

piscivores like Gymnarchus niloticus and Lates niloticus

in the same pond. 1In such a polyspecific system the pis-
civores do not require eny additional fecding. anlso the
fry from the hyper breeding can be sexed ~nd stocked in
monoseX cultures where growth is rapidly achicved, Some

nirican Barbus sp and Citharinus sp grow «7sily in ponds

but they do not reproduce in captivity and for that
renson are only reared occasionally (Huet, 1972), On the
other hand some fishes like the grass carp Ctenopharyno-

godon idella and the milk fish Chanos chanos which do not

breed in captivity remain popular culture fishces because

of their othcer desirable characteristics, For .uch species,

the culturist depends on natural reproducticn in the wild
to maintain his stock.
nncther criterion for the selecction of o culture fish

is its resistence to disease. The hardiness of the larvae
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and ease of handling are important too. The hordier the eqggs
and larvae the easier the culturists task (Bardach et o1,
1972). 1If the fish is delicate and susceptible to discaose,
then just one epidemic will be required and the farm will
be no more. The unfastidiaous food requircments cf a fish
ic also of immense advantage to the farmer. To obtain a
high yield, it is necessary that reared fish accept an
abundance of cheap artificial food (Huet, 1972). since
most fish farms arc of the intensive and semi intcensive
type the culture fish should be able to withstand and
thrive as usual in a e-owded pond. The best spoecies are
those which are social and gregarious. 5ome oif shoots
of a dense population include cannibalism, conccentration
of waste materials, high competition for food and the ease
of disease transmission.

Finally the cultivar must have good taste, appeal
to the people and be free of any socio=-cultural stigma.
Magel (1979) feels that the demand for the product should
come from as wide a section of the population as possible.
Ho matter how successful a species is in terms of growth,
reproductive capabilities and hardiness, the whole effort
invested in its production will be valueless if the people
hate the fish., Despite the success of the milk fish Chanos

chanos in Kenya, the whole project almost ground tu a2 halt

simply because Kenyans do not like milk fish (pardach et al,
1972). Generally desirable as shell fish sre, they are

unacceptable to the orthodox Jew; and while Tilapia Sp are



264

popular in many lands, in South Vietnam it wns difficult
to make them 2 food item becausc of the rmours Ehot
Tilapia have health-impairing and discase - producing
qualities (Bardach, 1976). .ccording to the sanc. author,
the Japanese hate cat fishes simply because there is a
imyth thet earthguakes in Japan were caused by a giont
catfish moving and arching its back below tho [jipponcse
island chain.

2.2.3. Historical perspective,

Fish farming has a very old history. It must have
cnvolved in man's life at about the same time ~35 onimal
keeping and farming of the land. Hitherto, man had to
chasc game about but at a certain point, it occured to him
that if he put the uninjured captured animals in captivity
and bred them, they will be an assurance ngainst starvation
on days {(which were quite often) he cannot make a lkill.

So nmust have begun the association of man with shoeep,
cattle, goats, pigs amd horses (Hicklingy; 1974). Further-
more, such animals (in contrast to these roaming zbout in
the wild) he could rightly call his own, and this arrange-
ment offered the opportunity of feeding and caring for

then in a better way. This practice is alsoc rssumed to have
to some extent persﬁaded man tc abandon a nomadic pattern

of 1life for a more profitable settled life,

Bardach et al (1972) reported that there is an Egyptian
tomb frieze dated 2,500 BC and that it illustrated the

hervest of Tilapia whiech were supposedly cultured, Various
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authors presume that the culture of csrp in China goes

back to 2,000 BC (Nagel, 1979). The earliest rccord camc
from china where it is thought that carp culturc was being
practised 4,000 years ago (Reay, 1977)e. Hlckling (1974)
rcports that in China, by 1,100 BC, fish culture in ponds
formed by ox-bow lakes were in use and sc fish culture can
clalm an antiquity nearly as respectable as thac of resring
land animals. The legendary Fan-Lai of the Chincse carp
culture fame is sald to have reared carps in tho fifth
century BC and the modern view is that he wrotc a book

on the culture of common carp Cyprinus carpic in 430 B.C.

(Bordach et al, 1972). Huet (1972) reports thc praescnce
in Italy of ponds dating back to the Roman times and by
618 A0, the cultivation of various other species had been
made popular in most isian countries. Edminstoer (1947)
further describes how Romans used the flesh of slaves to
fced their cultured fish purporting that it impacted a
special delicacy to the fish, Markham (1613) was reported
by Hickling (1974) to have encouraged fish farming since
according to him, all the fishes in the river:z and the
seas belong to the Lords and Kings while only thesc in
the fish ponds belong to privaete personses By the middle
agesy the introduction of carp in Eurcpe from the asian
countrics gave a further boost to fish farming. Trial
culturc of milk fish and Tilapia in the carly 1920ts in
Kenya is the earliest recorded account of fish culture in

Africa (Bardach et al, 1972). Later in 19242-43, it was



simultaneously introduced into Congo, Zambia and some other
Central African countries (Hickling, 1974)., At about thc
same time 2 rather unsuccessful attempt was made at esta-
blishing a brackish water fish farm in Onikan ncar lLzgos.
In 1951 at pPanyam ncar Jos, @ Hungarian fich farmer,y, K.K.
Zwelling, supcervised the construction of the first organized
and successful fish farm in the ccuntry (Essien, 19832).
Since then a number of state governments, the Federal
Department of Fisheries and some private businessmen have
made inroads.in this field,

2.2.4. Contributions of fish culture.

Fish farming no doubt plays an important role on thec
nutritional and economic well being of a good segment of
the world. As a major and dependable source of food in
the world, fish farming provides 4 million tons of fish
150,000 tons of shrimps, 600,000 tons of oysters and
370,000 of mussels per year for human consumption (Nagcl,
1979). 75,000 tons of fish are produced in Nigecria per
annum (Dada, 1975) and with the development of more fish
farms, the figure is expected to rise., Fish culture plays the
important role of supplying food when there is a scorcity
of naturally caught fish (Hickling, 1974). Reay (1979)
insists that most aquaculture take place to provide food
for direct human consumption and this must be secen as a
dominant future function in an increasingly hungry and

grecdy world,
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Fish culturc provides recreational and sporting actie
vities for anglers. In Panyam, & long pond is sreciffically
markcd out for sports. During thc weck cnds and public
holidays, hundreds of people convenge on the place with
their engling rods, baits and picnic basketse Judging
from the turn cut always, it can therefore without doubt
be said that fish farm entertains and provides good times
for its several callers. So it in several other fish farms
in the country and else where in the world,

3cveral of the most valuable aguacultural products
such as pearls and crnamental fish are not for focd at all,
and some cultured fish are used for biovlogical control,
Fish culturc provides most of the beautiful and rare spe-
cies of aquarium fish that liven up cur sitting rocms.

Gold fish, Carassius auratus are rearcd not only for baits

but also for use as ornamentals and pets (Sticknoy, 1979).

nlso the mosquitc fish Gambusia affinis because of its

food and feoeding habits, ;s used for the biological con-
trol of mosquiteces. The fingerlings used for the ro-
plenishing of the natural stock (that is, se¢a ranching)
come from fish farms and hatcheries.

Fish farms in some aspects act as scavengers by taking
up our waste products and ednverting them to beneficial
usce Wastes from night scil to plant rofusc are turned
into readily available and much nceded protuin in the pond
and it is only en extension of this to consider growing

fish in the waste water from sewage treatment plants
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(Reay, 1979). Detcricrated groundnuts which otherwisc
would have pesed some disposal problemsy is choica foed
culturc fishes in this country. So also are Lroewery waste
and rice bren. Blocd tceo from abattoirs 1s profitably
uscd in providing nutritious meals to culturc fishe 5¢ on
the long run, we and up exchaning waste products for fish
flosh, Fish farms are of additional value in utilizing
waste and praviding employment (Recay, 1979),

Fish culture reduces unemployment by providing jobs
of various categories. If sited In the rural area it
helps to contrel the village to city drifts »ns woere la-
bour intensive methods are used in aquaculture than in
s.o=fishing, or in the production of land animals, it
provides job opportunities for skilled and unskilled
vworkers, This no doubt improves the living standard of
the villece dweller and that of the farmer too. (If the
farm 1s privately cwned),

Finally the exportation of some of thce fich form
products is a foreign exchange earner for the _xpurting
country. The Republic of Benin makes money frowm the ox-
portation of shrimps to several countries including
regretably, Nigeria, china, Philipplnes and some Enst

Asian countries have found this trade profitable,
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CHAPTER THRUE
MATERIALS /ND METHODS.
3s1l. ICHTHYOGEOGR/.PHY.

The arce under review is the former Northern Nigeria
comprising the following ten stetes of the Fedceral Republic
of Nigeria. The states are Bauchi, Benue, Dorncy Congola,
Kaduna, Kano, Kwara, Niger, Plateau and sokoto statcos,
These states lie in the sudan/S5ahel savannah bueltes with
some desert encroachmant in the northern tips of the area,
somc parts of the states towards the southern portions cof
the area fall in the rain forst zone. Rainfall is high in
compariscn with the southern parts of the ccuntry and the
total cm/year of rainfall increases towards the south.

The states arc transversed by many rivers the most imper-
tont of which include rivers Niger, Benue, Kadunay Sokato,
Hadejia etc,

Lake Chad is situated on the north exstern tip and
there arce a few man made lakes the largest of which are
Kainji and Tiga. The population and land arcas of the
varicus stotes are shown con Table 3 below. The location
of the various northern states with respect to the other
Nigerian states is also shown in figure 2. and the
whole arca is bounded on the north and south by latitude
14°N and latitude 6°N. On the cast and west, it lics

between longitude 3°E and longitude 15°E.



TABLE 3:-

Area and populaticn of the

states (qigpria

Yyear Book,

1980).

- - -

i ———

STATE AREA IN SQC. POP. CAPITAL
KM.
Bauchi 61,814 2,193,674 pauchi
Benue 69,814 3,041,194 Makurdi
Borno 116,539 2,990,526 Maiduguri
Gongola 102,671 3,000,250 Yola
Kaduna 70,293 4,098,305 Kaduna
Kano 42,123 5,774,842 Kano
Kwara 73,404 2,309,228 Ilorin
Niger 73,555 1,271,767 Minna
Plateau 56,245 2,026,657 Jos
Sokoto 94,588 44,538,805 Sokoto
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3424 VISITATION,

Moest of the offices of the fisherics divisicn of the
ctotes Ministry of Agriculture werc visited, Similarly
visits werc alsc peid to the Pederal pepartment of pPi-
sheries Office in the same arer,. Some of the known fish
forms and proposed sites where construction work is currently
going on were also visited: Interviews werce held with the
officers met in the various farms. 4 major advantoge of
visiting thc fish farms is that it gave a chance of seeling
and eveluasting the level of work done personallye However,
the vastness of the ~2rea and the inaccessible noture cf
some of the ronds militated against thise. Tho financinl
involvement is staggering too. Measuring bocrds, spring
balances and a magnifying glass were taken along and these
facilitated closer examination of some samples of the
fishes,
3¢3s GQUESTIONAIRES.

Questionaires were sent to soms known fish farm, 211
fisheries divisions of the state Ministry of agriculture
and all the cffices of the Federal Department of Fisherics
in the area under review. The questionaire is nade up cof
three SLC%iuhS- Ssection One dealt with such informaticon
as the name of the fish farm, location, source of vater,
area of the farm and the number ¢f ponds. 3ccticn Pwe
sought to discuss the managerial aspects of the farme

It zsked detailed questions on the species available con
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the farm, the method of procurement of fry and stocking
rate, the type of culture method used, feeding and ferti-
lizing. This section also attempted to gather statistics
on yield per hectare per year, pricc of fish per kilogram
per species, and the disease history of the fish on the
farme.

The last section wanted to knéw of any co-operation
with other farms or institutions and the quality and
number of the personnel working at «ach farme (see
Appendix 1).

In most cases the questionalires proved very useful
in that when completed and returned they obtained in-
formaticn from very distant arcas. oOn the other hand,
many were neither completed ncer returned, Another dis-
advatage of questionaires is that thc officer completing
it meay give an exacgerated or underestimated account of
his projecte. The fish farmer is more often the case,

In some cases where the fish farm is privatcly owned, the
fish simply refuses to give any informotione He feels
that the details required will be used in computing

his tax returns or that whatever opoeration ha carries

out on his fish farm is not for public consumption,
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CHAPTER FOUR
RESULTS.

With the completion of the tcur of the statoes under ro-
view and with the return of most of the questionalirces,
data for the fish farms were assembled state by state.
The most imprrtant sspect of each farm were sclected ond
have buen arronged for easy referenca, For foarmms located
in apparently cbscure sites, attempts woere made bto give
its direction cr prouximity to a nearby prominoent town.
the names and status of officials that granted intorviews
te me, completed the questionaires and allewed me the usc
of their facilitics have been deliberately cmmitted in
this chapter., They however received my gratitude else-
whero.

Some ponds which cannot be regarded 2s fish forms did
nct reccive full documentation. So & community or private
fish pond that contains a few wild fish and receives nc
technical or managerial care and was not in the first
slace constructed (just fermed by a pool of stognant
woter) will just be menticned or left ocut since this work
deals with fish farms.,

4.1. BAUCHI ST..TE.

There is nothing as at now that can be regacdud or
colled o fish form in the whule of Bauchi states How=-
vver there is o proposal for the construction of a Gubi
fish farm, The plans are now at an advanced stage and

in no distant future the first fish farm will takce off.
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4,2+ BENUE ST.TE.

There are two proposed fish farms in Bunuce State.
The proposals have actually left the planning toble and
arc as at now being translated to reality on land. The
first is the Makurdl fish farm and the sccond is the
Fisheries Divisicn fish farm a2lso in Makurdi. Construc-
tion and cxpansicn work are still going on in both of
them but no stoecking has taken place in any. Firure 3
shows Benuce State and the location of the fish form,

4.2.1., Mokurdil rish Farm.

a8 the neome implies, the farm is locatec in Makurdi
and only fish is produced from it. That is, mixad fish
forming (fish plus say cattle or poultry or pigs) is not
practised here. The farm was established in 1980 and woter
cunes from a steam that is constant through out the yeer.
The farm has a toctal area cf eight hectarcs consisting of
20 ponds which are between 5 and 1 hectarss in sizc,
There is a proposel to stock common carp Ce ©irplo, Le

B -

niloticus, G. niloticus and the Tildpia spp and the

greatcr perccentage of the fry will be procurcd through
induced and wild breeding in the ponds. There will alsc
be both mono and polyculture and the use of fortilizors
if the need arises. There is 2 geod understanding be-
tween the farm and the Federal pepartment of Fishorics/
Benue State Government but there 1s also a2 shortage of
sizilled intcrmediate and senior staff., The farm is cowned

by thc Benue State Ministry of agriculture,
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4,2,2+ Fisheries Division Fish Farm,

Full construction work on this farm stacted in January
1582 and thc source of water is the River penue, The pre-
sent area is about 5 hectares made up five ponds that are
hetween 0.2 and 0.5 hectares.

Fry will be obtained from wild brceding in the ponds
and from the panyam Fish Farm. Only polyculturce will be
practised here. nll the artificial cor suvpplementary foed
will be compounded from local materials and supcr phosphates
will be the fertilizers tc be useds The fish form is
funded - by tho Benue State Government.

nlso, the Benue State Government is presently dis-
cussing the possibility of establishing a big fish form
at Beragbum. An jsmerican firm will undertokc the con-
struction and management if the negotiations come through.
4,3+« BORNO STATE.

In gencral, there has been a remarkabl. progress in
fish culiture in Borno State over the past six ycars,

Therc arc now three fish farms - Ali Gambori fish farm, the
Wesley pam farm, and the Auno Fish farm. as at 1977, therc
was not even cne fish farm in the whcele state, Figure 4
shows Borno State and the location of the fish farms.

443.1. The /Al1 Gambori fish farm.

The farm was cstablished in sSeptember 1978 and gets
a constant supply of water from a borehole,. FPish alune
is farmed here and there are two ponds of approximately

one hectare ecach., It is located in Maiduguri.
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Common carp, C. carplo, Clarias spp and Tilapia spp

are cultured here, the carp fry were obtained from Panyam
fish farm while the Clarias and Tilapia fry werc captured
from nearby streams,; and of course since the initial
stocking the Tilapia has continued with its prolific
brecding. Only polyculture is practiscecd here and the
supplementary feed used include wheat and corn brone

Cow duny dropped by grezing cattle that come to drink is the
fertilizer used. Carp grows tc 500 grams in © months here
and there has nct been any diseasc outbreaks There is e
shortage of manpower here,

4.3.2¢ Auno Fish farm.

This farm is located near potiskum, It waz cstablished
in 1981 and it gets a constant supply of watcr from under-
ground streams and raln water., The total zrea of the
farm is 2.5 hectares and there are threes pondsy the first
twu are 1 hectare e€ach while the third is 0.5 hectarc.

Clarias sp and Tilapia spp are the cnly two cultivars and

they were obtalned as fry frum the River Yobo and panyam

fish farm. Mono and Polyculture ere practised and inton-
sive artificial feeding with wheat and rice bran tokes

place with no kind cf fertilizer being uscd, Noe discasc
vutbreak has been recerdeds The farm is in clouse co=-vperae-
ticn with the Panyam fish farm but therc is still a shor-
tage cf skilled personnel beth in the Senior and Intermodiste

levels.
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4,3.3. Wesley Dam Fish Ferm.

This farm was established in 1981 and it is near Riue.
The farm consists cf only one large pond which 15 a 1ittle
over 2 hectares though there are plans for tho construction
of more pondse Co carpic, T. nilotica and Clariozs spp werce
among the species that were introduced as fry from the
All Gambori fish farm in 1981, No fertilizers arc used
at the moment and there hos noérbeen any disease outbroaks
There is however the problem of recwmuiting and rotaining
qualified vfficers and fisheries attendant assistants,
4ele GONGOL.v STATE.

Much progress has not been recorded in this ficld in
Gongola State, The State government appears to e con-
centrating more on capture fisheries but it is hoped that
with the successful take off of its first step in fish
culture (wWukari Community Fish Farm) govoernment and the
private sectcr will be sufficiently attractod to invest
in this field. Figure 5 shows Gongela sState ond the lo-
cation of the fish farm,

4,41, wWukari Coummunity Fish Farme

As the name implies, the farm is lccated in Wukari
and it was constructed in 1981, The farm is suppliced with
water from a scascnal stream, that is, water is not avail-
able throughout the year. The farm thercfore is a scas-nal
one and it will be producing common carp and tilapiz. The
farm has a total area of four hectares and thcecre arc 4

ponds of about a hectare each.
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Pulyculture is planned for all the ponds ond fry will
boe ontained freminduced breeding and from panyam Fish
Forme. It is envisaged that fertilizers will be uscd if the
need ariscs and there is the need for skillod manpover,
4454 KiDUNn STATE.

The seccnd fish farm to be constructed in the former
Northern Nigeria 1s located in Knduna state and cthiot was
in 1954, 8ince then, only two more farms have becn added
(making » total of three) and even then finishing touches
are still being added to the last onc. Thoe throc forms
arc the paska fish farm, Malgana fish farm and tho Mand
fish farm. Figure 6 bLluw shows the positicn f Kaduna
State and tﬁe locatica of the three farmse

4.,5.1. Maska Fish Farm.

The farm is located in Maska about scven kilomotrees
t¢ Funtua. It was cstablished in 1954 and in g_:ts its
watcr supply from @ nearby stream and the rain, Watur is
hcwever not constant thrcughout the ycar but this is
suppesed to have been rectified by Blocking the spilling
during thc rainy seascn tc storce as much woter as possible
for the dry parts of the yeard

The farm is about 70 hectares in total arca and is
made up of 48 ponds thet range in size from 10 hectares

to 2 hectarcs, Tilapia spp, C. carpicy Le nilcticus

. —

and Ce lazera are among the specics culturcde The fry

for this farm are cubtained from induced and wild brecding.

Polyculture is practised in all the ponds and the naturel
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4.5.2. Maigana Fish Farm.

Malgana Fish FParm is locatcd on the outskirts of Zaria
and it was established in 1970, 1Its source of water is a
damned scasonal stream and this limits the opcraticon of
the farm to only 6 - B months in a year, The farmn is
about 8 hectores and has 10 ponds that range boetwecn 0.2 -
1 hectare in size. L. niloticus, T. zilli, T, galilca and
Ce carplo are ameong the cultivars on this farme

Fry are cbtained from induced and wild brceeding and
both mono and polyspecific methods of culturce arc cuployed
with a supplementaty feed of cotton secd cake, malze and
guinea corn. Fertilizers are used and cropping ic of
course donc once in a year. No diseasc has been encoun-
tered and the farm co-operates with the Ahmadu paello
University and the Federal Department of Fishorles, The
farm requires qualified personnel to man the diffcrent
mspocts of fish culture on the farm.

4,5.3. Mandc Fish Farm.

The Mando Pish Farm is located off Mando Roadg A
short distance behind the ,hmadu Bello univercity College
of Agriculture and ianimal 3cicnces in Kodunae. Construc-
tion work started in June 1981 and the farm is expected
tc go into production in mid 1982. The farm gots a
copious and constant supply of water from a streon
dammed by the College of Agriculture and inimal Scicnces.

When in operation the farm will produce only fishe It
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hos an arca of 11.7 hectares and as at now thoere are 10
existing ponds (there are plans for mere ponds) that are
between 5 and 1 hectare in size. There will bz monoe and
peolyspecific mecthods of culture and thoe natural fecds in
the ponds will be supplcmented with any available artifi-
cial feceds. Both inorganic and organic fertilizcrs will
b2 uscd and the rate of cropping will depend on the growth
rote of the cultivars. The farm co-operatcs with the
Ahmad Bello University and it anticipates the laclk of qua-
lified personncl to man the farm. It is owncd and fumded
by the Federal Department of Fisheries,

Platce 6 shows the ABU reservior from which the jando Fish
Farm receives its water supply. Plates 7 and 2 are views

of the faorms production ponds.
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PLATE 6:

A view of the reservior which supplies water

toe the Mando Fish rarm.
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. 113l i“iS.ri
i onds in the Mand
f the production ponds
S n ] Ly o Onl of = i
PLATE 7:

Fl-frm.



PLATE 8: pProduction ponds in Mando Fish Farme



58

446, CnANC STATE.
There are two fish farms in Kanc Statc and those are
the¢ Bagdada and Tiga Fish Forms, Construction work is
still going on in the Tiga Fish Farm and whon completed it
will be the second largest in the area under revicwe The
panyam fish farm in Plateau will still bc tho largest.
Figure 7 shows Kano State and the location of the fish fermas.
4,6,1, Bagesuda Fish Farm.

The farm is located in Bogauda which is gome lilo=
metres to Kano on the Zaria - Xano reade. The £ori was
estnablished in 1969 and it gets a constont supply ol
water from the Bagauda Dam, The farm has 21 ponds ~nd
the largest is about 1 hectare while thoe smallest is 0.5

hectaore,

Ce corpio, Tilapio spp, H. niloticus, C. 1zuin, L.

— A . —

niloticus and Bagrus bayad are among the specics grown on

this farm, Fry »re produced from induced and wild brecding.
Mono and polyculture practices are used =nd th supplcemen—
tary feed include groundnut coke, poultry feod, nnize,

blood menl and deteriornted groundnutse Production is
boosted with organic and inorganic fortilizecrs ond

cropping is done yearly. The form has not recourded ony
cpidemic but there is »n =scute sheortnge of qualificd
personncl. Plate 9 1s a representation of come nursery
pends in the form. Plate 10 shows the hatchery ponds

from which the farms fish fingerlings zre dcrived, and

plote 11 is 2 picture of some the production ponds,
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PLATE 9: Nursery ponds in Bogauda Fish Frme
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PLATE 11:; Somc preduction pends in Bagaud-

Fish Parm.
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4,6.2. Tiga Fish Farm.

The Tiga Fish Farm is in Tiga near Kano and it wes
established in 1979. The farm receives 2 censtant supply
of water from the Tige D m amd cnly fish is produccd here,
when completed the farm will occupy a total area of ebout
150 hectores but as #at now less than 2 third of tiiat arca
has been developed. There are presently 12 pondo that are
between .25 and 3 hectares in size but 30 more punds are
wlanned for the farm.

L. niloticus, T. niloticus, H. niloticus, C. corpio
and C. lazera are among the: cultivars grown on this form.
Fry are obtnined from induced and wild brecdinge The
polyspecific culture that is practised in all the ponds
is boosted with & lot cof supplementary feod made up of
fish mecal, blood meal, groundnut cake, maizc and left over
foods Urca NPK and super phosphates are the fertilisers
used and cropping is carried out as often as desired,
Therce has not becn any epidemic and the farm has no man-
pewer problems., It is operated by the Federal Deprrtment
of pPisheries. Plate 12 shows some personncl of thae farm
stocking a pond. plates 13 and 14 shows a vicw of scme

of the production ponds and the mending of 2 dumngoed monk

respectively.
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PLATE 12;:

Stocking common carp Cyprinus ca

rpioc in the
Tiga FPish Parm.



PL,ATE 133 iv view of some of the production ponds in the

Tiga Fish Farm.
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PLATE 14: Mending a damaged monk in Ti
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d9e¢7e KWaRA STATE.

Kwara State has three Fish Farms and they 2re the
njase-=Ipo High school Farmy, nlhajl Rami #ish lParm and
omobolu Fish Farme. There are of coursce the demonstration
fish ponds at the Kainji Lake Fresh water Fishorics schocol,
and also a rather small undocumented one belongine to the
Ministry of .,agriculture at Ilorin. It would appear that
the Kwara State Government by virtuc of the location of
the state, tends to concentrate more on capturc fisherics.
Figure .B shows Kwara State and the sites of the fish farms.

4.7.1. Ajose~Epo High School Fish Farm,

The pond was constructed in 1978 and it receives a
constant scurce of woter from a nearby river, At prescnt
i1t has just one pond of about 2 hectarcs,

Clarias spp, Heterobranchus spp, Channa Obscura ame

e —

among the cultivars grown on this ferm. The Initizl fry
fur stocking was cobtoined from the Ministry of agriculture
and Natural Resources in Ilorin. The poly spuecific culture
practised here is boosted with supplementary focding and
fertilizerss The fertilizers are made up of poultry
droppings; cowdung, plggery waste and supcr phospholes.

o discase has been rcecorded and the farm is in close co-
opzration with the State Fisheries pivisicon and tihe Minis-
try of Agriculture Ibadan. The farm is ocwnad and opereted
by the staff and students of thc school and so therc is

no manpower neededs The fish farms major problem is the

excavation and construction of ponds which they have found



€0y .
%m I

‘SWM ogt 0%t 0§ O

wianj ysy §©
Wy ysiy muoy Hoy)y 0

w0y ysy 100438 Yoy od-esolty
A3q

VIS vyYMN

'YIYI9IN O '9id

(SWYVS HSId4) 21VIS VUYMY 9 NIMOHS

No 't




69,

very difficult and expensive.

4.7.2+« nlhaji Rami Fish Farm.

The form is located in Pategili and it was founded in
1979, The fish faorm recelves water through out the year
from River yauri. The total area of the farm is8 5 hec-
tares and there are 10 ponds that are 0,5 hectares cach,

Cyprinus carpio, H. niloticus, T. nilotica and C.

o

lazera are grown on this farm. Wild brecdin., and fry
harvest from the wild supply the fingerlings for stocking;
the farm rcceives assistance from the Ode=Irele pPish Form
in oOndo State and the Oyo Fish Farm. Polycultur:s is
practised in some ponds only with an application of su-
iplementary fecod and fertilizers, The feod include
growers mash, minerals and blood meal while the fortili-
2er is urecas There 1s a shortage of trainqcd manpower @nd
the high cost of feed-and vxcavation ie still to he rec-
tified,

4.7.3. Omobolu Fish Farm,

The farm is in Iyah-egbede near Kabba and it was
cstablished in 1981. It receives woter from 2 nearby
scasconal river but when the river dries up, water is
supplied from a deep well. The farm is 3 hectarcs and
there arc 4 ponds of about 7.5 hectares each,

T« nilotica, H. niloticus, C. lazcra and Ce. corpio

e e ——

are amongst the cultivars here. The fingurlings wore
obtaincd from the Oyo state Ministry of .gricultute and

Natural Resources, thowough a few were harvested from the
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wild. The pclyculture in vogue herce is supportod with an
artificial feed of blood meal, growers mash, pollots of
wheat Bran and vitamins. Super phosphate is uscd to in-
duce natural growth in the ponds. The farm co-operates
with the Kwara State Ministry of igriculture but there
are still no qualified staff to man the ferm. Theroe is
also the problem of funds for expansion worl,

4e8e¢ NIGER STnTE.

Niger state has in the past ten years rocordad sub-
stantial progress in the development of its flohories
cspecially in the fish culture sector. as at nowy there
are 3 fish farms in the sState and plans are at an advanced
state for the construction of two more farms to be located
one each in ,gale and Edozigi. The present level of deve-
lopment sharply contrasts with the existence of not even
onc farm as at 1970, The three farms in the state ate
Wuya Fish Farm I, Wuye Fish Farm II, and thce Lanzu Fish
Farme, Figure 9 shows the position of Niger stote and the
fish farms.

4,8,1. Wuya pish Farm I.

For the purposes of this research weoric and because
there are essentially two fish farms in wWuya, the first
farm in the state is refered to here as wuya FPish Fuorm .
It is located in wuya on the Bida - Mokwa Road and it
wos established in 1971. 1Its scurce of wabtuer is a
steam that is constant throughout the yenr, Fish alone

is cultured in all the 5 ponds that arc hotwecin 5 - 1
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The farm is made up of 2 ponds that are about 2 hoectares

cache All the fish which include Tilapie spp, Ge nilcticus

Ce. lazera are dumped together to form a polyspecific
system. Cattle manure is used as fertilizer and the netural
feed is supplemented with rice/cern bran and detoriorated
groundnut. No epidemic has been recorded.

Furthermore, about 3 kilometres after the Wuya Fish
Farm II on the Bida - Mokwa road, there is an cxpense of
about 50 hectares that has been certified adequate for
fish culture but as at now, no agency or individual is
in erested in putting the place into use.
4,2, PLATL..U STATE.

The oldest fish farm is located in Platecu state.

The pPanyam Fish Farm and thc Lafia Agricultural pevelop-
ment Project Fish Farm are the only two fish farms in the
state. For some technical reasons, data was not available
on the later and so it is not documented herc, Thore are
however some fish ponds in Sabongida, Loko, Tung and Maishaa
Plans are being finalized for their upgradement and they
are now in various developmental stages. Flaurc 10 shows
the location of Plateau State and the site of the Panyam
Fish Farm.

4.9.1. Panyam Fish Parm.

A8 can be deduced from the name, the farm is located

in Panyam which is a few kilometres to pankshin on the
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the P.,F.F.)s There is an experimental rice/fish culture
but it is still in its infancy. Construction vork started
in 1951 and the farm went into operation in 1952 thus ma-
king it the oldest fish farm in the country. Watcr is
supplied from a seascnal river and & ground spring but

the seasonal sgcarcity of water has been chocked by the
construction of three reservior ponds that are 10, 15 and
20 hectcres.

The farm has a total area of 200 hectarcs out of
which 120 hecatares have been converted to 21 nurscry/
experimental ponds, 7 storage ponds, 9 production ponds
and three reservior/production ponds, that is o tatal of
40 ponds that are between 0.1 - 30 hectares in sino,

Ce carpioy C. lazera, Saretherodon niloticus, Serotherodon

R e

galileus, T. zilli and oOphiocephalus obscura are some of

e

the cultivars found in this farm. The initial stock fer
the farm was imported but since then, induccd and wild
breeding methods have been adequately supplying the fry
but Clarias sp fry are still obtained from tho wild,
Polyculture tokes place in all the ponds and the supple-
mentary feed include groundnut cake, maize, spoilt
groundnuts, blood and fish meal, brewers weste and cotton-
seed cake, Both organic and inorganic fertilizcrs are
usced, the former constituting mainly of chickan and cattle
manurey. Each pond is totally cropped once 2 yaar though
some of the fish are returned, There was 2 low level attack

of Clinostomium sp on T. zilli. There is no manpower
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problem here as many of the staff are already in different
institution for training. The farm is in close co-opera-

tion with th> University of Jos, @Plate 12 i:c an picture of
tihe Long Channcl used for sports fishing while plate 16

is the hatchery complex. /i section of the ponds is shown

in plate 17.
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LATE 15: The Long channel at Panyam Fish Farme. Sport

fishing is allowed only in this
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3410, SOKOTO STATH.

Sokoto state has also rc.rded significant pregress
in its fishericvs sector in the i:st tea yeor:, @radually,
the state governments attention is Leing focused not only
on the ceremonial capture fisheries but #lro on culture
fisheries. There arc as at now, four fish ~rms in the
State. These are the Wurno fish farm, Wansko Fish farm,
Kware fish farm and the Bakolori fish foarme ioure 12
shows the position of Sckoto stzte in respect of other
States and the sites of the four fish farms,

310,14 Wurno fish farm.

The farm is in wurno, some kilomestras nouvth of Sokoto.
The farm which was establishod in 1975 10ts 2 constant
supply of water from the Lugu Dame, The farw his 2 total
area of 3 hectares that arc divided into 4 _sonds which
are between .75 - 1 hectarcs in sizce Le niloticus, T.

— i

niloticus, T. galilca, C. lazera, Le scnegalonsics, He

- — B - A O B .

niloticus and S. membranaceus are culturced herce Fry

were obtained from othcr fish ponds and {rom wild
breeding in the ponds. Polyculture is practised in  all
the ponds and this is boosted with 2 supplementary feed
of groundnut cake, maize and cotton sced cike, Cow dung
and goat droppings are the fertilizers uscd hore,
410.2, wamako fish farm

The wammako fish farm which cstablished in 1372
gets a constant supply of water throughout the ycar from

streams and springs. Fish alone is produced !.irce The
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farm has an arca of 8 hectares; there are 9 wonds the
largest of which is 2 hectares while the smallcest is .5

hectaress T. nilotica, T. galilea, C. lazera, L. senega-—

lensis, L. Coubie and s. membranceus arce the cultivars

D ]

found on this farm. The fish fry were obtained irom
Bagauda, and wurno Fish Farms and from wild breeding.
pPolyspecific culture is practised in all the ponds and the
artificial feed used include groundnut cake, maize and
cottonseed cake. No fertilizers are used and cropping
ir done twice a year. No disease outbrealk hns becen re-
corded but the farm urgently requires the scrvicoes of an
acuaculturist and some fisheries assistants, The farm
receives some ns#istance from the rFederal Department of
i"isherices.

4.10.3. Kware Fish Farm.

The farm is sited in Kware end it produces only fish.
It gets its water supply from a bore hole that dries up
at certain times of the year but the water board is working
to correct the situation. The farm is 10 hectarcs in size
and has seven ponds that are between 1.5 and .5 hzctares.

The species under cultivation include Te .n.iﬁj.’o.t_i‘g_t_i_s:,
Ce carpio,lg; lazera and‘k. niloticus. Fry cre obtained
from wamako and Bagauda Fish Farms and from wild breeding
in the ponds. Mono and polyspecific culture mcthods are
cmployed and supplementary feed used are maizc, cottonseod
cake and deteriorated groundnuts. Fertilizers are used

and cropping is done twice a year. No diseasc has been
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recorded and the farm requires aquaculturists and fisheries
assistants,

4,10.4. Bakolori Fish Farm.

The farm is located in Bakolori near Talata Mafara
which is about 90 kilometres south of Sokctos gQonstruction
work started in June 1981 and the farm will produce only
fishs It gets a constant supply of water from the Lakolori
Dams The total area of the farm is 20,5 .hcectarcs and there
are 44 ponds that measure between 2,3 and .5 hectares.

T. nilotica, C. lazera, C. carpio, }. niloticus and
Le niloticus will be grown here and they will bc obtained
es fry from other £ish farms and induced brecding, Poly-
culture will be practised in all the ponds and any avail-
able feed will be used. Fertilizers will be both organic
and inorganic depending on availability and it will re-
quire the services of fisheries biologists and superin-
tendents. Pplate 18 shows the entrance to the pakelori
Fish Farm, while plates 19 and 20 shcws construction work
at various developmental stages. Pplates 21 and 22 shows

some of the machinery on the fapm sitc.
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PLATE 19:; A pond under construction in Bakolori Fish

Farma.



PLATE 20: Another pond under

construction ir

n th akoclor i

Fish rFarm.
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PLATE 21; A compactor at work at the rakolori Fish Firm.
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PLATE

Heavy machinery employed in construction work

at the Bakolori FPish Farm



CHAPTER FIVE
Sule DISCUSSION
3 The names and all the relevant information of all the

fish farms in the arca under review have been outlined in
the precceding Chapter. Some were flaws committed =2s o
result of lack of basic equipment whilce othars viere as &
result of limited knowledge of some aspects of fishories;
this is traceable directly to inadequate manpow.r, The
fish produced in all the farms are utilized in a number
of ways. a large percentage is used for food and they
are consumed c¢ither fresh, dried, smoked or fired, .
small purcentage of the farms! production (fry and finger-
lings in particular) is used for stocking fish fariis and
dams, The breeding stock for hatcherices arc @lso partly
from the farms. And lastly to some extent, the farns
provide aquarium and laboratory specimens

The peculier problems of each state will be touched upon
herc but a more detailed discussion on fish culturc prac-
tices in general will feature later in this chanterd There
will also bc a general discussion/recommendation on the
overall improvement of fish culture in the country., .. few
tips on how some aspects of fish culture have boen success-
fully carried out elsewhcre in the world will bc added as
and when appropriate.

S.1.1. Bauchi state.

Ag shown in Chapter Four, there is no fish farm in

pauchi state except for the proposcd Gubi farme This total
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absence may bc due to the fact that there is another source
of cheap animal protein. This may come from cattle, goats,
chicken or fish (imported frozen fish and capture fish{.
The former seems more likely. There is no availablc data
to show the quantity of animal protein available in the
cstate. However, there are about 10.7 million cattle in

the country and 70% of this figure is estimated to be in
the ten northern states. Even then, others sources of
animal protein 1like chicken (both imported and locally
oroduced ones) goats, sheep, turkeys, guinca fowls etc
which are not adequately documented will not permit a
scientific gquess of what is the average animal protein
available per person per day in the state, However, it is
envisaged that with the recommendations made in this

work Bauchi state may be tempted enough tc ¢mbark on. £ish
culture.

541.2+ Benue State.

The two fish farms in Benue State are still undergoing
finishing touches prior to prodution and so thare is not
much to be discusscd separately but the farms will benefit
from the general discussion and recommendations later in
this chapter. The apparently late exploration of this
field here may be attributed to a number of factorse
Benue State is transversed by the River Benuc and this has
caused a part of the population to take to tha fishing pro-
fession, some doing it part time. Since old habits die

hard and because of the capital outlay (land and money)



92

required for the establishment of a fish farm, the fishcr-
men prefer the capture fisheries that sustaincd theilir
ancestors.

Also being a part of the north, there arc other
sources of animal protein that can be depended upone HoOw-—
ever it is hoped that with proper management of thoe water
and ponds, the farms will in no time prove to bz a useful
and heart warming venture. However, the two farms have a
combined area of area 10 hectares 2t present, When con-
struction work is completed, and with good managemont, the
farms should be able to producce at least two tonnes per
hcctare per yecar. This means that when functional, a
production capability less than 20 tonnes per year will
be below expectation 1f computed by the average vield of
2 tonnes/hectare/year in the tropics.

5.1.3. Borno State.

Despitc the tremendous progress that has Dbeen recorded
here, there are still a few flaws that are yet to Le correc-
ted, Adequate statistics should be kept on the nroduction
per pond per year. There should also be a record of stoc-
king, feeding and application of fertilizers., In some of
the farms, fertilizers are still not used at allj; this
is a very bad habit that should be discontinucd, rCoth
organic and inorganic fertilizers are known to cause in-
crease in production.

But then, Borno State deserves a special part on

the back for its inroad in fish culture practices., Wwith
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13% of the 524,123 tonnes of fish landed in Nigeria Dby the
constal and inland states coming from Lake Chad, (Sagua,
1962) and with over 2.1 million cattle 341,000 sheep and
10,000 geoats amcngs other things, Bornor Stats can hardly
be said to be in serious need of animal proteine. There could
therefore have been alternative sources of animal protein
should the state decide against fish culture, Genocrally
there are about 6 hectares of land currently being us=d for
fish culture in the state, a conservative estimate of twelve
tonnes per year is expected from the farms, If it fails
below this level, then the management - most importantly
the stocking rate, feeding and fertilizations -~ of the ponds
should be improved.,

5.1.4. Gongola State.

Gongola is just its first step in fish farmings. The
form already started on the wrong food. 1t was sited in a
place where water is not available throughout the yecor, It
would appear that the fisheries policy makers in the state
were aware of this deficiency and yet went ahead with the
constructiocon of the farm on this site, For a2 fish farm
to begin production as a seasonal one is the heigh of
ignorance of the basic requirements of sitc selections A4S
much as possible, such technical issues should not be in-
fluenced by political inclinations but rather the decision
should squarely be on the recommendations of experts.s To
make the farm productive, water must by all means boe available

to the farm. The cheapest of and yet costly option among nll o«
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alternatives is that to sink a bore hole for the farm.
put if the cost of the bore hole is much, and tiking
cognizance of the fact that the farm is still under con-
struction, the farm should be closed downe The Government
should scarch for a more suitable site (sce Chapter2).
However if the present size of the farm is to be reckoned
with, and the water deficiency rectified the farm is ex-
pected to take off with an initial producticn of about
12 tonnes per annum,
51.5. Kaduna state.

There are three fish farms in the Statees Construce
tion work and finishing touches are still being added
to the third one at Mando, Kaduna. The other two fish
farms; Maska and Malgana have preoblems. Maigana Fish Farm
is totally dry about 4 - 6 months in a yeare That is, for
about half the yeary no growing of fish takes place and all

he staff are on semi-holidays and yet receiving full pay.

By virtue of the duration of operation, it will be almost
impossible teo harvest any fish of more than cne kilogrem
from this farm. The government has two alternatives;
either to dig a bore hole or to close down the Tfarm since
it is not 1ikely to make any profit (or break cven) in
this present state.

Maska fish farm i1s mneh bigger and has taken more
financial investments., 1Its problem stems from water
shortage and management. The ;ain reservior should be

desilted so as to store more water and despite the cost,
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a deep bore hole equiped with an elcectric pump and hose
should be provided for the farm. Experienced and dedi-
cated officcrs will also help revive the farm from 1its
present slumber. TIf this calibre of staff is not availeble
from Kaduna State, the government shculd consider finding
some outside its boarders of secking the help of the FAQ
through the Federal Government.

It was also noticed that it took about 16 years for
raigana Farm to be established after the construction of
the fish farm in Maska. The reason for this long lapse
was because the government was concentrating on capture
fisheries in the many rivers in the state, and after the
initial disappointment from Maska, the government took
its time to fully evaluated the benefits derivable from
such ventures, The later view is of more importance
baecause since the construction of Malgana Fish Farm in
1970, (the farm brought its own disappointments too) the
government has fully folded its arms as far as culture
fisheries is concerned. The farms do not even have any
data on itrs production per hectere per year, Derpite all
the discrepancies, about 47 hectares of land arc used
for fish culture in the state. .,nd going by the tropical
estimate of at least 2 tonnes per hectare per year, appro-
ximately 100 tonnes of culture fish should be produced
in Kaduna Stete annually. This is of course assuming that
there are good management techniques and qualificd per-

sonnel.
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5.1.6« Kano State.

bBagauda Fish Farm was established in 1969 and ten
years after that, Tiga came into being. GLoth farms are
blessed with good management. Because of the adequate
feasibility studies carried out before their construc-
tion, good clear water is always available for all
management operations.

However, with the success of the two farms, it is
hoped that the government should consider the possibility
of setting up some more fish farms. o doubt the presence
of these farms is being felt in the arca, The [ish ponds
in both Tiga and Bagauda fish farms (about 20 hectares)
are being well managed. Like all other farms, there are
no figures to confirm the level of production, When the
Tiga Fish Farm is fully developed, and with the present
management, both farms will be producing up to 150 tonnes
of fish per annum.

51«7« Kwara State.

There does not appear to be a serious cifort by the
Kwara State government to develecp fish culture in the
State., This is not surprising too because of the gco-
graphical location of the state. The River [iger
passes almost through the state and with thes damming of
the river to form the Ksinji Lake, the resultant fish
boom attracted a good part of the inhabitants te the
fishing profession. Havling benefitted that much from

capture fisheries, the people most probably are finding
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it difficult to understand the need for fish culture.

The Omobolu Fish Farm in Iyah-Gbede near Kabba is
fed with water from a seascnal river and later {from a
witlle, The sinking of the well must have been cipoengive.
1t is more acceptable for a farm to operate for some
years and then, due to sudden geographical or climatic
changes, it starts facing water shortage; than for a
farm to be short of water right from the on set, The
later is a clear manifestation of bad planninge O©On the
whole, the farms recorded in Kwara State have a co.bined
area of 11 hectares. But for the fact that scae of the
farms are manned by unqualified personnel (even school
children), Kwara State should be expected to produce
at least 22 tones of culture fish annually.,

5.1.8. Niger state.

Progress has been falrly rapid here. aslso plans
for future development are commendable, It only ncans
that the policy makers are fully convinced of thc value
of such a venture. In order to sustain the development,
the Niger State government should as a matter of urgency
initiate training programmes for its fisheries staff,
Shortage of manpower is acute in the senior category.
The State has an option of carrying out a recruitmzent
drive both locally and abroad or seeking the azsistance
of the United Nations through the Federal Goverinucent,.
surely, one of these measures will certainly produce

the desired result, and this will ensure the production
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of at least fourty tonnes of culture figh per annum from
the three forms whose area is estimated at 2C hoctohres
at present.

5.1.9. Plateau State.

Fanyam Fish Farm set the pace for fish cultuz< in the
country. 1In the past few years, the profitable post—in-
dependence status of the farm is being gradually revived
cspecially with the assistance of the Fedcral Departacnt
of Fisheries and the FAO. The farm is very bLig and
should the three newly constructed reservior pond: fail
t prouvide water all the year round, money spent on the
provision of @ well will be well spent. The farn should
2lso be commended for being the fitst (and only fish farm
as at now) to attempt the mixed farming of rice and fish;
the provision of recreational facilities is alse laudable.

But it is surprising that despite the initial success
of Panyam, c¢fforts were ned made to establish siuilar
ventures in other parts of the sState, There are poveral
streams and springs that should have been put bt use.
after the establishment of the Fanyam Fish Form, about
30 ycars elapsed before the recent LADP fariie Iy
Flatcsu State Government should therefore b¢ abile to
initiate and cncourage plans for the construction of new
farms. However, with the recent increase in the number of
ponds in the Fanyam Fish Farm, the production lovel is

e¢xpected to rise. This unfortunately has not been the case.
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With about 120 hecwgres of ponds, Panyan Fish Farm alone
chould producc close on 240 tonnes of fish per snnum,
$.1.10. Sokoto State.

The sokoto State government is gradunlly beginning
b put attention on culture fisheries instcad of coucen-
Lrating all resources on capture fisheries wh.ich to a
large extent is ceremonial in the state, Kwacre Fish Farm
is hadly sited and this is manifested by the woter shor-
tage it experiences for some months in a year. Jagein,
it should be emphasized that locating such toechnical
ventures should be based strictly on proressional advice
~nd not on & political manifesto.

Scrious and immediate efforts should be nade to
improve the fisheries staff position in the state. Wwith
one fisheries overseer shuttling between Kware, lWurno and
Womcko Fish Ferms, the farms will most probeably proaduce
below expectation. The state government should embark on
training programmes for the staff. Therc should alo be a
recruitment drive for experienced officurs both locally
and abroad. These measures should go a long way in
alleviating the present condition. And with the staffing
condition improved, Sokoto State will produce closc on
100 tonnes of culture fish annually. The BRakolori Fish
Farm is still being constructed and when complated it will
alone produce about half of the projected figure {or the

States



Se2e GENERAL DISYCUSSION ,\ND RECOMMENDATIONS.

A number of points nceed to be generally tokon into
congideration in the running of a fish farme ~“Th:se points
if properly taken note of will to a long way in mhancing
the efificiency and consequently the producticn of the
Farm. This will also improve production to the nore
acceptable figure of at least two tonnes per hoctares per
year, Based on the teotal hectarage and improvod nanage-
ment techniques, it is therefore projected thet frou ond
of the year 1983, the ten states in the nocth should ke
producing a2t least 1,000 tonnes of culture fish per annum.
The breakdown of the projected production staote Ly state

iz as follows:



TABLE 4: Estimated production by fish cultura.

[ T R .
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[P —

STATE TONNES OF PISH/YEAR
Bauchi 40 Tonnce
Benue EQ_ n
BoOrno 12 "
gongola - 12 o
Kaduna 100 i
Kano 250 n
Kwara 27 t
Niger 40 "
plateau 400 "
Sokoto 100 it
996

Tonnes
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it is then clear that compared with the Western and Eestern
ntetes, the ten Northern states can be said t~ .. uninte-
rezted in fish culture at the present. The gr:ater bulk
of the country's preoduction will come from the sSoukhern
parts of the cocuntry. 1In the course of th-. discussiong
cxanples will be drawn from fish farms in the au:2 under
revicw while some litcrature concerning tho management
of fish farms in foreign countries will be citedse Tha
discussion and recommendations will be made under sowme
sub=hending which include feasibility studizs; wanag.ment
of the fish pond, research and publicity, statistics and
personnel,

5.2¢1le Feasibility Studies.

vefore embarking on any project, it is nocessary to
first find out the possibility of carrying out th+ oroject.
It will be a disaster to go half way before discovering
mistakes in costing, siting or even viabilitv. 3o it is
with fish culture, a few of the flsh farms wcre Jound to
Lo without water during some months of the yzar,
(Maigana in Kaduna State, Omobolu in Kwara state, and
Kware in Sokoto are examples) It is hereby recommended
that before a fish farm project starts there should be a
fecasibility study. The study should reveal amongst other
things, the availability of water all ycér round, the
texture of the soil to ensure good water retention capa-
»ility, the acceptance of the farms products by the po-
pulace and the availability of qualified personnel to do

the job.
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5.2.2. Management of the Fish pond.

since &ll the major activities in a fish form teke
place inside the pond, utmost care should Lo tolion Lo
determine what materials or which fish go into any pond.
Kware fish ferm, juno fish form and paska fish farm
among:t others practices monoculture, the aninal baeing
rieared usually fails to utilize all porticns of Uin
cnvironment, for example, the culture of a daumavrsal
species leaves most of the water column unoccupicd
(stickney, 1979). Therefore for a higher yicld froam eny
rarticular pond, polyculture is hereby recommendced, In
a polycultural system, different species with different
freding habits are raised without one int rfcring with
the development of the other. Such a systam will contain
nore fish and consequently more yield because a pond of
sey three hectares when stocked with four such spacics
becomes in effect a much larger pond. .. body of vater
i a three - dimensional growing spacec and to trecot it
like a field by planting one kind of crop is lii:ely to
result in wasting a majority of that space (Bardoch
et aly 1972).

scveral combinations of species to be ctocked in a
pond can b formulated as long as they have differont
faeding niches and do not prey upon one anothor to the
detriment of the fish farmer. However, as will be ueen

later in this chapter, the preying of onc¢ spucics upon
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“nother may not only be advantageous to the fish culturist,
but will in actual fact be encouraged. In the Chincse
carp culture, the grass carp C. idella; big head Aristhy-
chtys 222&&&5, silver carp Hypophthalamichtys molitrix

rmud carp Cirrhinus molitorella the black carp pivlophary-

godon piccus and the common carp C. carpic are all intro-
duced into one system. But since all the speciles arc not
locally available picking at least one species from cach

of the group will form an ideal combination for poly-

culture.
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TABLE 5: Groups of species suitable for polyculture,

B T e

o ——

Macrophyte feeder

penthic Peedar/omnivores

. e . e e ———

Ce idella (grass carp)

Citharinus citharus

Distichodus rostratus

De brevipenmis

etc,

Piscivores

Cyprinus carplo

Heterobranchus s

i —————. i i W i

%ynndontis a0

- ——— b et s

ZOC{EHZEEREEREtG" feeders

Gymnarchus niloticus

Lates niloticus

Hydrocynus sp

etc.

Tilapia agalilea

Tilapia nilotica

Hypephthalanichytys

rclitq&i
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Piscivores are specially rccommeded for culturs: with pro-
lific breeders like Tilapie sp especially when the later
tend to overpopulate the pond. This not only roduces the
unwanted ctunted fish population but alse provides feed
for the often more desirable piscivores. Fast brcoding
tilapias can be reared as trash fish either in wixed or
polyspecific culture with highly priced carnivorous fish
such as L. niloticus or G. niloticus or in monespociflic
cultures and then used in feeding the later (Awachic,
1275)s

In a situation where the piscivores arc unavailable
and it is envisaged that the specles about to ve stocked
will over populate the pond through breeding; coxing and
consequently stocking the males and femalcs in diffcrent
ponds is advised. The total volume of water available
in the pond should be taken into consideration s that
while ensuring that mipimum space is wasted, cvercrowding
is also avoided. Unwanted breeding can alsce e controlled
by the used of floating cages. as long as the cage does
not touch the substratum, the tendency to breed will be
reduced.

It was also observed that the artificial feed dis-
pensed in somc of the farms is made up of mostly carbohy-
drare materials. This does not only deprive the fish
of a balanced diet but it also contributes to its il1
health. Too much starch in the feed causes finh consti-

pretion and fishes having this disorder are scan
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trailing a chain of faces from the anus, Twonty to thirty
purcent protein in the feed 1s advisable. Thoe moethod of
dispuensation of the feed needs modification too, Jutomatic
fcod disponser which deliver a pre-sct quantity of fcoed to
the fish upon activation is suitable, In the abscnce of
that, fccd can bce dumped manually into the pond bub carc
should be taken to determine the appropriate quantity
requirced. Too much feed not only depletes the pursce of

the farmcr but also pollutus the water. It i Dettor to
fued scveral times a day but using small quantitics of
feeds Depending on the size of the pond, it is rocommunded
that a pumbcr of spots whoere the feed should always b
dumpcd should be chosen in the pond. with time, the fish

¥ 5

will get used to going to particular spots for focdinge.
The creppino technique cemploycd in son. farms will
nced to be modificd too. Some officers harvest ponds as
often as they want to or as often as thoere arce pcople who
want fish., Most fish will thrive better whoen not fro-
quently disturbed by the draining of the pond, also in
doing that, brccding cycles arc disturboeds a fish that
has its carcfully prepared nest destroyed by @ cropping
operation is likely to withhold spawning for somc timc.
Fry and alcvins arc more susceptible to duath ot this time
sincce the cropping methods take no step to ensurc their
safetys Generally, most fishes that get injurcd but still

cscape the net die a fow hours later. Thoelr decay contri-

bute in the depletion of oxygen - a situation which compells
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most of the fish to ecome to the surface and gasp for air,
Spraying water inte the pond corrects this. The pH of t he
water should be checked occasionally to ensurce that it dees
not get too alkaline or too acidic,

some fish farms wcre observed not to be using fertie
lizers of any type. Two major groups of fecrtilizers are
available for use in fish farms. They are the organie and
inorganic fertilizers; both are equally productive and it
is advisable to use both in the same ponde. Fortilizers
not only increase the nutrient level in the pond (and
consequently increasing production) but somc in additiom
contrel parasitic infections. Hickling (1968) notes that
the application of fertilizers to fish ponds in Germany
Incrcascd the fish crop by 80% and was profitable since
the value of the extra weight of fish got was 8 = 10 timcs
the cost of the fertilizer and the cost of spreading it.
In fact the use of fertilizers in most cases doubles the
production of most fish farms as can be scen from table

beclow.
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TABLE 6: Production in various eulturc systems

. -— s e e W wm

Type of Culture Natural Pro- With Ferti—- with Supplee

duction lizers mentary feed
and Fertili-
ZCrs
Monocul turc
Kg/ha 550 1120 2240
Polyculture
Kg/ha 670 1350 2690

(Dada, 1975),
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A corrollary from the table is that thc lovel of produyetion
in kiliogrammes per hectare further emphasizes that superio-
rity of the polyculture over monoculturce Though slaked
lime is a goecd fertilizer, care should be taken when using
it bacausc an overdose 1s toxic to the fishe

A numbcr of fish farms (almeost all of thom) are stoeked
with fry got from rivers and streams; this 1s not good pra-
ticce An idcal fish farm should be indepoendoent of wild
fish but it is likely that the e¢xotic specics that have
rajected all inducements to breed force fish farmecrs into
this habit. The possibility of collecting infected fry,
the unpredicable supply and the inability of the [armer
to cheoose the parent stock are some of the disadvantages
of the procuring fry from the wild.

Finally, it should be noted that the ability to bre d
and grow deocs not ensure the acceptability of the fish as
a food itcm. Thercfore, the fish culturist should rememboer
that an important aspect of fish farm management is the
stocking of the spucies that are acceptablce to the people.

5.2.3. Statistics.

It was obscrved that a large number of the fish farms
in the area under review do not kcep records of the farms
activities. wurno, wamako, Kware, Ali Gambori, Macka,
Maigana, Bagauda Fish Farms amongst othcrs could not pro-
duce any record of their production per pond per year,

Some could not say for sure, the various spocics that
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were planted in the various ponds. 1t is roecommendoed that
# file be opened fer ecach pond. Details of stocking in-
cluding the size of fryywelght, number, spccices and date
of stocking should be entered in the filec. Also all
cropping operatimns together with the weight por spoeecices,
date of cropping and revenue derived per sp:cics should
be found in the file. All these are necessary because at
2 glance, the fisheries officer can say for sur. which is
the most productive pond or which species grew fastest

or yilelded more revenue. Agricultural planncrs will also
requirse these detalls to be able to carry out thelr duty
effectivelys Such clean and easily presentablc data will
no doubt attract better funding for fish cultural acti-
vities.

5.7.4s Mixed Farming.

All the fish farms (except pPanyam Fish Faria which is
experimenting on mixed farming with the angiospcerm, rice)
deal with fish only in thelr farms. Also in nost of the
farms visited large expanse of uncultivated land bhalonging
to the farms were found unutilized., Wwith the rising cost
of supplementary feed, it 1s necessary that chcecapoer ways
of feed procurement should be devised. It is horeby re-
commnended that all the fish farms should as a matter of
urgency start growing their own guinea-corn, groundnuts,
maize, cotton and rice for use in feed fornulation. The
axcess after feed manufacture can yield revenue for the

farm,
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nnother aspect of fish farming which was found teo be
totally absent i growing of fish and somc¢ other animals
like pigs, cattlc, ducks, and chickens. Tha advantages
are many but the practice is recommended for two major
rcasons. First, the farmer will have a wider varicty of
products to market. Jj farm that has beef, chicken, pork
and fish to offer is likely to attract morc people than
a farm that seclls only fish. This no doubt will increasec
the earning of the farm. The second and perhans the more
important reason is the effective fertilizer dorivable
from the animals at no cost. The most intercsting and
thorough use of organic fertilizers in the Chines carp
culture occurs in Singaporc where fish grown for profit
by the Chincesc or as a subsistence crop by the Malays,
arce an integral part of an operation which alsc includes
fish, vegetable, livestock as well as such cash crops as
rubber and tobacco (Bardach et al, 1972). Such «n arraagc-—
ment can very easily be introduced into our figh culture
practice and there are a number of ways in which the
system can be organised. Cow and pig manurc arc by far
the most frequent fertilizers usedy indced the pig sties
may be built over the pond so that the dung and Wrine
drop straight into the water (Hickling, 1971). Since most
of the states hate pigs, it is recommended that poultry
units in placc of pig sties be built over the ponds so

that the chicken manure goes directly into the pond.
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altcrnatively, the farm land, grazing ground and poultry
pens can bo located on @ higher ground so that whon it
rains all the excess fertilizers on the farm lnn%,cnttlu[
chicken dropnings find their way into the pondes Oardach
et al (1972) maintain that human inhabitants contribute
their own fertilizers too. The farmer thercfore ends up
fertilizing his ponds without really going out to buy
fertilizers. The cost of applicotion of the fortilizer is
minimal too. See figure 13 please,.

Also conspiciously absent is the culturc of any
shrimp or crayfish. The fresh water shrimp andg crayfish
fetch good revenue and are at present being inported from
neighbouring west african countries. Efforts should be
made to resumc the culturc of the pink shrimps which was
under culture experimentally until the civil war ground
the project to a halt.

5:245« Personnel and manpower development,

Oof all the fish farms survey d, it was
found that only Panyam and Tiga fish farms have the re-
quired manpower to carry out their work. 1In some states,
the situation is so bad that one cannot reascnably expecct
any fish production at all. One fisherics ovorseer is in
charge of all the activities in wurno, Kwaorc and Wamako
Fish Farms. Under such a tight schedule nonc¢ of the farms
can be properly managed. 1t is therefore rccomncnded as
short term measure, to recruit capable staff from Asia,

Europe and the U.S.A.
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The people so cmployed will pet only man the farms but
should also transfer their knowledge to the Nigerian staff
working with them. An appeal can be made to the United
rnations to send some of its FaO fisherics cxperts to help
correct the situation. as long term measurc, govermnent
should initiate the training of Nigerian staff ot all
levels. The training of the fisheries assigtant ic
“qually as important as that of the fishericu officcr,.
The training should be in form of short coursc, scuainars
and work shops both locally and abroad whor LCherc are
even better facilities. pMetivetion to work hardor can
be achieved through these and adequate rewared for hard
work.,

rurthermore, the universities should cxauing ways
of broadening their fisheries curriculum so that a fresh
graduate will not have only an abstract theoreticsl oricn-
tation of the subject. /lso in drawing up the syllabus,
the universities should consult the fisherics scctor sc
that the later can provide all they will cxpcect of a new
graduate for inclusion in the syllabus. This will save
time and money in retraining the fisheries officirse.
A5 at now it takes between two and three years for a new
nfficer to get a proper grasp of what goes on in the
ficld. Recommended arcas of emphasis includce nanming and
identification of popular cultivars, their food and
feceding habits, sexing, breeding techniques, functions of

the major body organs, common diseeses/parasitcs and their
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control. Others are water quality control, processing,
fisheries, cconomics, and mode of function/repair of some
comuion harvesting gears. Also equally important is the
provision of the necessary infrastructure for the correct
management of a2 figh farm. These include oxyqgun tanks,
vehicles and all the facilities that will be requiraed for
the propagation and stocking of fry. Smoking kilns,
refrigerators and distribution vans are also rocomaended
because if the harvested fish cannot be properly praserved
and transported to the market centre in gocd condition,
the wholec exercisc will be worthless.

5.2.6. Research and pPublicity.

But for the panyam Fish Farm that co-oparat.s with the
University of Jos and the Maska Fish Farm that co-operates
with Ahmadu Bello University, no other fish farm has any
connection with any university or resecarch institutce,

The communication gap ensures that the result of fruitful
rasearch carriced out in the Universities never got te the
production centres (fish farms) for implancntation,
Closer co-operation with Universities, the distance not
withstanding is advocated. Purthermore, efforts should
pe made to establish mini-labs in all the farms. <“his
will not only stimulate the workers but will also ensure
chat the principles of fundamentals of any roscorch
information passed onto the fish farm will Le well inter-—

preted and implemented.
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Rescarch institutes and the relcvant departments in
the Universitics should be given the financial uncourage-
ment to engage in as many research areas as possible.
Research on breeding, growth, nutrition, proscrvation and
marketing will go a long way in enchancing the status of
fish culture. Hybridization of somc tilapias lLas produced
100% or near 100% male populations. whan the off springs
of such a cross are stocked, the danger of over populztion
is not only eliminated but the fish farmer is rewarded with
»igger fish since most reporaductive capablilitics are now
channelled towards growth. Some highly priced specics

like Ge niloticus and most mochokid and clarid {ishes

have as at now not been bred in captivity and this 18 an
area waiting for serious research work. Dealicent trials
with variations in the percentages of protcin, fat carbo-~
hydrate, vitamin and mineral levels in the food Lo likely
to give @ balanced optimum feed for any cultivore Once
this has been cstablished for one fish at various age
grades, the requirements of others can be simulatod,
Very few species have had their fceed optimally tallored
for them and much research goes on and is still nceded to
achieve a cost effective feed - lot feedina (Bardach, 1976).
Also efforts should be made to publicis. fish culture
and what it stands for. People should be made to under-
stand that fish culture can be run (and is being run in
scveral parts of the world) as a full-time moncy=-yiclding

llusiness.
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5¢2e7 Government encouragemente

Since fish culture is new in the country, and it is
also an effective method of producing cheap protein,
government should encouraqgc <cfferts in thce e¢stablishment
of fish farms in any avallable suitaple plcce oFf land,
It is disappointing to note that since the cstablishment
of the pPanyam fish farm in 1951, the thoen jorthern Nigeria
government (and lately the plateau Ltate covernment) shut
off fish culture developmunt project until the recent
Lafia Agric. Development projact fish facws. In Kaduna
State, it took fiftesn years after the construction of
the maska farm for another (Maigana fish farm) to be
established. Another ten years elapsed before the construc-
tion of the third. This is despite the fact thiat there
are numerous rivers/streams and adequate plains ror siting
fish farms. Government should renew its interest in this
subsector (Olatunde, 1982). Also during the actual con-
struction, government can come in with a 50% subsidy in
the hiring of machinery. oOn fish fry, the current vogue
in ondo state is worthy of emulatione, 71he State Fisheries
Division supplies prospective fish forms with healthy fish
fry straight from Sheir hatcheries and ponds - at little
or no cost. In fact, the encouragement given to the
prospective fish farmer is such that anybody who owns a
piece of swampy arca will be cager to own a fish farme The

fisheries division surveys the site at no cost and even provide:
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personnel and nets to assist the farmer in harvesting.
(0jo, 0.0, personal conversation). The individuals who
have the financial strength can be encouraged to go into
fish farming business. The necessary moral suport in
form of advice should be given free (Olatunde, 1582),

Commercial and agricultural banks should also be
made by legislation to reserve a small percent of their
agricultural loans for fish farmers. This is necessary
because some really interested prospective fish farmers
who acquire suitable sites by inheritance find CLhemselves
handicapped by finance. And since fish culture is a re-
latively new field, government can acquire (aftcr adequate
compensation) any plece of land that otherwise could have
been useless for any other type of agriculture, [uet
(1972) suggests that the ability of a fish culture enter-
prise to utilize an apparently useless pilece of land
makes it cven more advantagcous and less expensive than
other forms of agriculture.

Cage culture, a new aspect of fish culture may yet
prove to bc vcry preofitable. This practice has not been
very widely experimented upon and government can set up
a spacific programme for its develcpment. sand lastly it
is recommended that during agricultural shows, thc govern—
mznt should set prizes aside for the biggest culture
fishes just in the same manner as the biggest bulls,

chickens and pigs attract prizes.
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CHAPTER SIX.

SUMM/ARY AND CONCLUSION.
Fish culture has been defined as the rational rearing of
aquatic animals in controlled or semi-controllcd conditions.
Such centrolled conditions offer thce opportunity of in-
fuencing the growth, feeding, breeding and goeneral well
being of the fish to the advantage of the fish farmer.
Aquaculture is close in meaning to fish culture only that
aguaculture is 2n all embracing term covering the huse-
bandry of both aquatic animals and plants, The nccessary
qualitics desirable in a culture fish and that of a pro-
poscd fish culture site were reviewed.,

An average Nigerian 1s supposed to consumc about 27
grams of animal protein per day but this daily intake was
found te be between 5 and 8 grams. It thercfore mecans that
a source for supplementing this deficiency cheaply is
necessary, Fish was found to be a cheaper source of ani-
mal protein than livestock. Also because of the better
careé in a fish farm, culture fish grow faster than their
counterparts in the wild. Amongst other rcasons, the fish
farming business presents a less hargadous venturce when
comparcd with an ocean fishing vessel.

The first fish farm in Nigeria was e¢stablished in
1951 and since then there has been some effort by the
various state governments and Federal agencics to develop

more fish culture centres. The rescarch work reviewed and
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appraised fish culture practices in the ten northern states.
By using questiconaires and by visiting somc of the states,
information on 211 the fish farm, total arca, number and
cize of ponds, pond management, manpower problems and
marketing of the produced fish., It was also cstimated
that the toal aquaculture production is just about 1,000
kilograms per annum. Clearly this means that this sector
its yet to be fully exploited in the area under roviocw,
Some: of the problems of the farms werc discusscd (and
appropriate recommendations offered) state by statc but

a latcer scction touched on general procedurcs which can

be applied to any fish farm. It is hoped that this

thesis will be an interesting picce to read, it is also
hoped that the fisheries policy makers and officurs in

the field who come across it will find the discussions

and recommendations useful. If carefully implemented,

they are bound to bear some fruits in no distant futurc.
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" AHMADU BELLO UNIVERSITY, ZARIA
DEPARTMENT OF BIOLOGICAL LCIENCES
POST GRADUATE FRESHWATER FISHERIES SECTION

Doar Sir,

RS - Ab APPRAISAL OF FISH CULTURE PRACTICES

IN NIGERIA |

i

.:1. } Requustss— The post graduate section of this depart-
ment 40 currently engaged in some rescarch on fin ind
shell fishe. 4n aspect of this research is "an Appralsol
of Fish Culture pPractices in Nigeria®" and on this we so-—
licit your holp in the completion of this quuestionairce.
“indly answer the questions as best as you can;

2 Rationaloesr—- wWe would like to stote that one of the
rcemsons for this study is to throw more light on the level
of develepment of fish culturce practices in the jorthern

i parts of nNigeria and consequently to recommend ways of
improvement of this source of cheap animal protuine ke
further will like to assure you that this study haJL |
abesolutely nothing to do with taxation or other sinmilar
investigations by the Government. Instead, the recommen-

}
dations that will be basced on this study will as a matter
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>f fact, draw Government attention to the noegloct ond
lack of treining facilities which have Leen the zad lot
01 Pisherics and Fisherics personnel for a long time.
To avoid a strangulation of the fish industry in the
country, a rescarch of this sort we feel, is a stcp in
the right direction. Help us to kecp FISHERIES ~1lvi.
in this ccuntry.

Thank you.

Yours faithfully,
..c&:“ U‘LL(: LL
post Graduate Student,
Fisheries Section.
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AHMADL BELLO UNIVERSITY, ZaRI/A
DEPARTMENT COF BIOLOGICAL SCIENCES
POST GR..DUATE FRESHWATER FISHERIES SECTION

AN_APPRAISAL OF FISH CULTURE FRACTICES IN NIGERIA
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N
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10,

SECTICN 1

NAME 4D A#DDRESS OF FISH FARM:

——— % e a e W —

- e e ——

WHEN ESTABLISHED:

SOURCE OF WATER

— 8B ——

2) 1Is water constant throughout the yoar?

P e e e —

p) 1If water is seosonal, How do you copo:

e s —

L ]

TYPE CF F15H F/RMING: (1s it mixed or just fish

alone) .

— e T e e A —

TOTAL AREAn OF FARL

SIZE OF INDIVIDUAL PONDS: (¢.ge« %h, 1h ctc)

§ e ——

TOTAL WUMBER OF PONDS:

. e A R e e —

SELCTION TwO

PLEASE LIST /LL THE SPECIES IN YOUR FArRM: |

e e e e —

e L ——

WHAT IS THE APPROXIMATE STOCKING RATE PEi POND:

———— . .t s

HOW »RE FINGERLINGS OR FRY OBTAINED3 MaRK vX'" .S
APPLICABLE,

@) IMPORTED FROM WHERE

A - - —
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13.
14,

15.

16,

17.

18.

19.

20,

21,

22,

139.

Y L

b}  PFROM BREEDING (1) INDUCED BREEDING:

{ii) WILD DBRELDING:

- AL B L ——

 ——————

{iii) FROM OTHER FISH FARMS:

MN,AME OF FaARM:

(iv) FROM RIVERS OF STREAMS:
"

DO ¥OU PRACTICE MONQCULTURE IN ANY PORND:

DO YOU PRACTICE MONQOSEX CULTUKE IN ANY POND:

OR 15 1T POLCULTURE IN ALL PONDS: . |
ANY . RTIFICTAL/SUPPLEMENTARY FEEDING: _

WHICH TYRE OF FEED /ND DOSAHGE:

A ey

DO YOU USk FERTILIZERS:

A Ll B ppi— i

WHICH TYPL AND WHAT IS THE DOS5AGED _

— -

ABOUT HOW LONG DOES IT TaKE EACH FIsH TO REACH TARLE

SIZE:

ol A B B 2 Argded e Am——

oW OFTEN DO YOU CROP: ‘

o g i a——

WHAT IS THLEL APPROKIMATE YILRLD PER HECTAREYwlil

Bt e e L R A L e T —

1275 76 T 76 79 30

A" S Y ————

B R
g
- B T —

HAS THE PUBLIC DEM/AND FOR FISH CHANGED WITH TIME:
. f : . . {

B T L R R

YAS THE PRICE OF FISH CHANGED WITH DEMAND: __

. !
1575 78 77 TS TH0

el L = rmaw

PRICE OF DRY

FISH/KG . o
PRICE OF PrREsH 7 o 77T CoL )
FLSH/KG -
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26

27

a)

13@.

HOW DO YOU PRESERVE YOUR UNSOLD FISH: _ __

ANY DISEASE OUTBREAK IF YES, WHICH

DISEASE

e e e e 8 e c—

HOW DID YOU COPE WITH IT:

e — e e e ——

SECTION THREE

ANY CO=OPERATION WITH ANY STATES, RESEARCH INSITUTES

OR UNIVERSITY: IF YES PLEASE WAFE THEM:

. ——— b A A e —

PERSONNEL: PLEASE STATE AS REQUIRED GELOW:

. —— B e . a E——

SENIOR S5T..FF NO. OF YEARS IN QUALIFICATION
OM THIS FARM SERVICE

G memE e e e e —

{number of staff

and rank not name)

INTERMEDIATE ST.OFF

- — e . -

DO YOU HAVE ANY MANPOWER PROBLEM, IF YEb ERIEFLY

STATE IN THE SP/CE BELOW:

- m e e e e A e e e—

e e e See—

NAME OF OFFICER COMPLETING THIS FORM: _

(THIS IS5 OPTIONAL, YOU MaY IGNORE IT IF

YOU WANT TO).
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