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ABSTRACT

This study was conducted to asséss the effect of
polyeulture on tilapia (Oreochromis niloticus) growth and
to evaluate African’ Catfish (Clarias gariepinus) as a

predator control for unwanted tilapia offspring in a poly
culture syst_e‘m. Three treatments were tested using three
100m? concrete tanks. Ponds were stocked with male
tilapia in treatment (T1), mixed sex tilapia in treatment (Tz) .
and mixed sex tilapia with catfish in treatment (Ta). This |
treatment (Ts) is stocked at the ratio 5:1, while treatment
(T1) and (Tz) is a control treatment. Fish were feds with a
commercial diet ration 1.5% of body weight per day. Feed
inputs is adjusted biweekly, were based on tilapia biomass.
Water quality parameters were estimated biweekly.

A T-test was used to compare the weight gain of tilapia and
net fish yield. Weight gain and net fish yield were
significantly higher in treatment (T1), while treatment (Ts)
also have a high Weight Gain (WG) and Net Fish Yield
(NFY) than treatment (Tz) which have a very low weight
gain (WG) and net fish yield (NFY).

Tﬂépia (Oreochromis niloticus) production in poly culture
with catfish (Clarias gariepinus} has a significant lower
population than culture system with either all male
tilapia or mixed sex tilapia. Clarias gariepinus predation
of tilapia fry was sufficiently effective to serve as a

population control for tilapia, thereby there was increase in
weight of Clarias gariepinus.
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10.0  INTRODUCTION

Polyculture is the production of two or more fish species

within a parties i
particular aquaculture environment. Most poly

ulture i
c Oceurs 1n ponds (concrete ponds or earthen ponds).

Som.e‘ of the fish species grown in polyculture ponds
include catfish, paddle fish, tilapia and big head carp.
" ConSiderihg pond polyculture, certain issues such as

feeding, harvest and marketing should be considered first.

A general problem associated with the culture of tilapia like

Oreochromis, Sarotherodon, Tilapia [spp| is the intensive

reproduction which often produce large population of
small-sized stunted tilapia recruits, which are of low value
to consumer (Fagbenro 1987) in other to produce big
tilapia (150g market size) special culture technique may be

required several method have been used to control such

undesirable tilapia populations. These include mono-sex

culture (mono sex hybrids, manual sexing or grading ,sex

reversal), cageculture, tank culture, the use of predators,

stock manipulation, the use of irradation, chemosterilants

d other rep‘roduction inhibitors, stock manipulation,
arn. othe

selective harvesting,
~ species. Of all these

| fish species to control s

the use of slow maturing tilapia

methods, the use of local predatory

uch unwanted /undesirable tilapia




b

recommended for Afr1ca (Guerrero, 1982).

Acéordin t
-1 B eRachenro (1987), tilapias are frequently

e
i € 1n ponds and to produce secondary
crop or to. control tilapia recruitment. Polycultufe uses
combination Of.SPECieS that have different feeding niches to
increase overall production without a corresponding
increase in the quality of supplemental feed. Polyculture
alsp improve water quality by creating a better balance
among the microbial communities of the pond, resulting in
enhanced production. The disadvantage of Polyculture is
the special equipment (sorting devices, conveyors, etc.) and

extra labor needed to sort the different species at harvest.

Use of predators has been effective on an experimental
seale, but they have not bin used widely in commercial

operations because of the difficulty in finding reliable

sources of fingerlings. Few indigenous predators have been

ased or tested namely, Lates niloticus (Bedawi, 1985 and

Ofori, 1988), Notopteris affer {

Chseurus (De Graaf et al, 1996),

o and Sydenham, 1997), These predators have

Iscandari, 1986}, Parachanna

Hemiehromis fasciatus

 (Fagbenr: ; .
e e backs, for example, there is a difficulty in

obtaining finderlings of Notopteris affer due to non-

: recrultment 1n o]
: ponds is one'of the most effective methods :
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 availability* in 1 1 o
o YL Dature waters o inability to propagate in

cap! . La e 1 5
—Le_ﬁ -IJL}QEQJ_S_ requires large ponds and is

ltl y .
53171.31 lVe'tO o OXygen regime. Hemichromis
also prolific breeder ang hag a poor market v.
small adult  sige),

fasciatus is

alues (due to
- African  clariid catfishes (Clarias
EatiePinus, Clarias anguillaris Clarias isopterus) do not
have these particularly - in West African (Faghenro and
Sydenlham, 1990, Hazard and Oswald, 1995).

According to De Graaf et al, 1996, advantage of rearing

Cla;ias gariepinus in polyculture with Oreochromis

niloticus is that the lower-valued tilapia fingerlings are
replaced by a more or less equal quantity of the higher-
valued catfish. Another advantage is those longer adult

tilapias are obtained as the growth rate of the stocked

adult increases.




CHAPTER TWO

2.0.0 LITERATURE REVIEWS

_2.1.0 HOW DOES POLYCULTURE WORKS

Ponds that have

been enriched through chemical

rtilizati b : X ) .
fe ation, Inanuring or feeding practices contain

abundant natural fish feed organisms living at different
depths and locations in the water column. Most fish feed
predominantly on selected groups of these organisms.
Polyculture should combine fish having different feeding
habits in proportions that effectively utilize the natural
foods (Swingle, 1988). As a result, higher yields are
obtained. Efficient polyculture systems in tropical climates

may produce up to 8,000kg of fish per hectare per year (De
Graaf et al, 1996).

2.2.0 FISH USED IN POLYCULTURE

Combinations of some tilapia are comﬂionly use in

polyculture. Other species may also be used. While fish

ped into broad categories based on their

may be grou
feeding habits,
the feeding habit categories an

some overlap does occur. Descriptions of

d examples of fish from each

category follow
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. 2.2.1 = PLANKTON FEEDERS
E ‘Si-wingle (1988“),, Prescribed that, plankton is normally the
T‘rl'OSt plentiful food in 4 pond so it is Vlery important to
include a plankton feeding fish in a polyculture system.
This group of fish feeds on the tiny,

(phytoplankton) and animals (

free-floating plants
zooplankton) which multiply
abundantly in fertilized ponds. Examples of fish use in this
group are the blue tilapia, Oreochromis aureus and Nile

Tilapia, Oreochromis niloticus.

2.2.2 HERBIVORES
This group of fish feeds aguatic vegetation. For example,

Tilapia, Tilapia rendalli and Zillis tilapia, Tilapia zillii, are

most noted for this behaviour and is stocked in ponds for

the purpose of weed control.

2.2,3  BOTTOM FEEDERS
Fish in this ‘gréup feed primarily at the pond bottom. They
consume & variety of decaying organic matter, aquatic

organisms such as clams, insects, warms, snails, and

bacteria living in or on the sediments. The common. carp,
Cyprinus carpio is well noted for this behaviour.




224 . PISCIVOROUS FISH
Swmgle (1988) Observed that these predatory fish feed on
other fish, and must consume about 5g to 7g of prey in
order to grow lg. They are frequently stocked in ponds to
control. unwanted reproduction, particularly in tilapia, and‘
other fish that enter the pond with the water supply and
compete for food with the stocked fish. Commonly used
predator fish that include the catfish, clarius spp and
Silirus spp; Cichlids, Cichla spp; Hetero-branchus,

Heterobranchus spp, etc. (Fagbenro, 1990).

2.2.0 PREDATOR FISHES USED IN POLYCULTURE

Adding predator fish to polyculture system increases the
average Weigﬂf of prey species. It is most efficient to use a
predator fish that consumes small prey. This prevent the
prey from growing large enough to compete for food with

large ﬁsh of it species. Swingle ( 1988] stated that use of

predator fish in polyculture systems is experimental in

most areas of the world. [n small ponds, it is almost

impbs‘sible to stock the exact number of predator fish to

achieve the same predator/prey balance occurring in

nature.
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- Swingle (1950) confirmpeq "

L At i Siall s 6 .
.Predator ﬁsh.are Usually sto small-scale aquaculture,

per 100m2 of cked at the rates of 5 to 20 fish
- ; Pond surface ares to completely control
reproductlon of the Prey species

For ?nstance, the survival and growth of tilapia and prawns
are independent. Feed ig given to meet the requirement of
the fish. Prawns, which are unable to compete for the food,
utilize wasted food and natural foods that result from the
breakdown of fish waste. According to Lazard and Oswald
(1995) stocking rates for 1 to 2grm prawns vary from 4,000
to 36,000/acre, but a rate of 8,000/acre is often used to
obtain a high percentage of market size prawns (25grms)
and a yield of about 445 pounds/acre. Tilapia can be
stocked in the range of 2,000 to 4,000/acre.

Using of predatory fish like large mouth bass (Micropterus
salmoides) to reduce tilapia recruitment also result in good

outcome. Fagbenro and Salami (1996) stated that stocking

. predators with mixed se
e original stock to attain a larger

x tilapia populations controls

recruitment and allows th
ust be stocked at a small size to

market size, Predators I
e original stock. Predators may

prevent them from eating th
be stocked when tilapia be
. Syndenham (1997) confirmed
o control tilapia €

gin breeding. Fagbenro and
that the number of predators

' cruitment in culture ponds
. required t




depends pr1mar11 [
Y 01’1 the maximum atta1nable size of the!

& predator speci
P es, the ability of the predator o reproduce,

and the numb
€r of mature female tilapia. In general, as

predator grows, they eat larger sized tilapia recruits.
Eventu.ally. this may result in an increasing biomass of
smal} tilapia that are not consumed. Howeve ¢, this problem
should not develop in ponds that are completely harvested
one or more time a year. More predators are required to

control recruitment when there are large numbers of

mature female tilapia.

2.4.0 POTENTIAL OF PREDATOR FISH USE IN
POLYCULTURE
De Graaf et al (1996) mentioned some predator fish that

has been use successfully in polyculture with Nile tilapia in

Afriqa.

- Clarias ariepinus

Widely considered to be a
s long as they are stocked at high densities

“lagy” predator but works

well a
(8000—9000 ﬁngerhngs/ha}.

= Hemichromis fasciatus

dator but has 2 low market value and is

Good pre B '
ther fragile with high mortalities often occurring at
rather Ir :

harvest.




T e T R C—

! s B - 5 0 i -
;a_tes- nilotijeys -

Good predat, . -
__ dator, bgt difficult to obtain fingerlings.

As' mentione : :

high d iti ﬁl e African catfish must be stocked at
1 ensities
5 S 0 order to obtain a complete reduction of

the tilapia fi 25
e' 1 apia ﬁrllgerlmgs €Xcess population, as it prefer to feed
on thgsupphed,feed. (De Graaf et al, 1996)

2.5.0 FACTORS AFFECTING SPECIES SELECTION
AND STOCKING RATE.

2.5.1 WATER TEMPERATURE
Many fish cannot survive or grow in cold water. Systems
using cold-tolerant fish such as common carp and Chinese

carps must be used if temperatures drop below 18°c.

2.5.5 MARKET VALUE OF FISH

The market price and demand should be considered before

a fish species is chosen for culture. When two or more fish

can fill the same fe
be based on which will maximize economic returns to the
€ Da

eding niche in a pond, the choice should

farmer.
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._For'mstancé,' th ; :
€ Market valye of tilapia fish is very low

ue to exces ; :
due €88 Teproduction of tilapia fingerling

compet‘e for fogd Sl S s and they

e » which reduce their growth
T 7 us, : 1 ’
; Predator like catfish are introduce into the

tilapia culture
P ‘ Ure 1o control the excess reproduction of tilapia
fingerlings

A A e S Ly

. In the culture and this increase the growth rate
of the originally stocked tilapia fish.

2.5.3 POND FERTILIZATION PRACTICES
Most polyculture systems are based on fertilizations.
| Maﬁures and chemical fertilizers increase production of
natural fish food organisms in ponds. Thus, more food is
. made available to fish. Fertilized ponds may be stocked at

higher rates than unfertilized ponds.

2.5.4 FEEDING HABITS OF FISH
Supplemental feeds are commonly given to fish. Manure

| any serve as a food source for some fish by supplementing

s putniion available from natural food organisms in the

pond. A wide variety of agricultural by produlcts ey Serye

o lemental feed. When fish are fed, ponds can be
supp

tocked. at highet rates. Stocking bottom feeding fish such
stocke

.. n carp prevents sinking foods being wasted.
as'common ¢




2
¢

- PRANCE 1o POND conp
polyculture  pongg o ITION

2.5.6
IN GROW-OUT PONDS.
Certain fish,

=
5
(@]
&
B
)
=]
w
>
g
i
o |
=
)]

like tilapia, reproduce easily in ponds, Tisnia
may become so Over-populated that their growth steeps

and they become stunted. Predator fish are often stocked

in tilapia ponds to control reproduction. For instance,
catfish as a piscivorous fish is normally considered as a
lazy predating fish but works well as long as it is grown up
to at least 50g before introducing it into the tilapia culture
(De Graaf et al, 1996). And Swingle (1988) prescribe that
the tilapia fish should start breeding before the

introduction of catfish to prevent them from eating up the

original stocked tilapia fish. And further more, Clarias

- . as
gariepinus 1is widely use¢

culture because of i original stock fish is very low

a predating fish in tilapia

o control the tilapia fingerling

recruitment and the Jost O.f -
due to its lazy predating ability.

\ L




260  STOCKINg i
: S

SYSTEM FOR  poLYCULTURE

As mentioned earljer on
Wi L

stocki
depends on the Number °eKing rates of predators

, of tilapi: o
instance, Clariag o Pla  populations. For
: farlepinus as 4 predator is stocked at a |

' ing ratio must be at least 1:5
respectively. In  addition the

predator size must also
depend on the number of stock for the normal control of
tilapia recruitment.

2.70  POTENTIAL PROBLEMS IN POLYCULTURE

Polyculture is an effective way to maximize benefit from
available natural food in a pond. But, pond management
becomes more difficult when stocking fish species having
Spécia_lized feeding habits in the same pond because good
fertilization and feeding practices must be followed. If

inadequate ﬁn\gerlin gs supply severely limits the choice of
5 for polyculture, at least one species
e .

| rather than specialized feeding
ra

llow meore of the available natural
a

Species availabl
should have gene
behaviour. This will
food to be utilizéd- e
and tlapia is good V!

<ample, the polyculture of catfish
r € :

tures that have a general feeding

i



§ resources avaﬂable in pond

catfish specie plscworously

larvae, fry and fingerlings.
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CHAPTER TyREg

3.0.0 MATERIALS AND METHODS

3.1.0 THE ,EXPERIMENTAL SITE

The experiment was carried out in ABRAHAM ADESANYA ‘ "

POLYTECHNIC’ Iiju‘IgbO, Ogun State. Three 100m?2

concrete pond were selected for the experiment,

3.2.0 SOURCES OF EXPERIMENTAL FISH AND
OTHER MATERIALS

Six hundred (600) juveniles of Oreochromis niloticus (400
male and 2'00 female) were purchase from a local
commercial fish farm in Ljebu-Igbo. And also twenty (20)
pieces of Clarias ga_rigp_i_lllls_ fry were collected from the

school hatchery.

.

Three ponds were selected to carryout the experiment.

These ponds WeT
After all this chec
with water to & 1°
! humber ranging °
E T

o el checked for leakage or seepage.

K. the ponds were washed and filled up

rmal level. The ponds are label with
(6} three (Tl, "[‘2 arld

m treatment one .
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3.3.0 EXPERIMENT

AL Layoyry AND STOCKING

.d large and sma]] fish at a ratio of
1a wasg
fish/m? (200 ﬁSh/pond)

means the size of pond

ment recejye
2:1 respectively, Tilap

Stocked at a density of 2

n all the three treatments. Which

‘Use is 100m?/per pond. The sex
ent T2 and Ts
approximately a 1:1 ratio.

ratio of tilapia in treatm were maintained at

In -treatment T: 200 males were stocked, treatment Ty
Conté,ins 100 males and 100 females: the last treatment
(T3) contains 100 males, 100 females and 20 catfish. But
the catfish are 50g/fish in weight before their introduction
into the culture and their introduction is after stocking
tilapia for two weeks (their breeding period). This is done to

ensure that Oreochromis niloticus fry were abundant in
Oreochromis

e detail of stocking for each

able below (Table 1).

the culture system. Th

treatment are presented in the t

15 b
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TREATMENTS

Clarias

ariepinus

T: (only Male

Oreochromis

niloficus)

Ty (Mixed sex of

Oreochromis

niloticus)

T3 (Mixed Sex of

Oreochromis

!mh)_ticy_sand

Clarias gariepinus

TABLE 1: Stocking treatments of mixed-sex of “

Oreochromis niloticus, only male Oreochromis nileticus

and mixed-sex Oreochromis niloticus with Clarias
£ Qreochromis

gariepinus.

FISH AND GROWTH RESPONSE

: OF
- 3.4.0 FEEDING i study, fish were feed a

During the first six week

diet ration of 1.5% of body weight per day,
Commercial die

offered t twice. And feeding input was
Equal rations were

46 Oreochromis niloticus
base

adjusted  biweekly




(o b

o

B biomass. The feeding 1o _
| . € feeding details are in the table below (table

L 2

FEED AM

—R___,,?HH?EAPPLIED (g/pond/day)

TREATMENTS ] 16 Tne 28th 30 June ~ 11 13 July - 25
June 2008 S b

i 2008 2008
Treatment (T1) 92.3 154.1 227.4
Treatment (Ta) Balg. | 136.2 174.4
Treatment (Ta) | : 92.3 136.9 179.7
TABLE 2: Commercial ration feed amount applied

during the first six (6) weeks of the study.

To monitor growth of Oreochromis niloticus and Clarias

gariepinus were sampled for individual length and weight
measurement using (Electronic kitchen scale; type HR

2385/A). 20 male of tilapia from (T1), 10 male and 10

female of tilapia from (T2) and 10 male 10 femgle tilapia

o and 5 Clarias gariepinus from (T3) were pick at random for
Feeding was discontinued after six

the measurement.

. because the catfish consumed feed instead of tilapia

fry.

T




3.5.0 WATER QUALITY
Standard methoqg (

t

ANALYSIS

AP
HA, 1985) were used to estimate

am nia,

- pler and analysed for total ammoni ‘

nitri and T TS I8 |
nltrate otal Suspended Solid (TSS), Total g

Volatile Solids (TV8), and some other water quality
parameters were analysed.

3.5.1 DISSOLVE OXYGEN

Water sample was taken from the pond water to determine
the dissolved oxygen content using oxygen meter (YSI

model 57) the stable reading was then recorded.

. 35.2 HYDROGEN ION CONCENTRATION (PH)

The PH of the water was determined using a suntex digital

meter (tnodel sp-5A).The stable reading was recorded.

3.5.3 ALKALINITY

This alkalinity is also dete
the d water, if sweetable before stocking the fish.
pon :

rmined to know the alkalinity of



the study to dfitermine the exact temperature of the pOnd ;

water. The scale reading was then recorded in °C.




ecies, counted and weighed.

0 1 iloticira
Oreochromis niloticus mean population weight in all

treatments ranged from 28.3-32.9g and Clarias gariepinus

mean population weight in Ts ranged from 49.5g - 50.1g.

The preferred market weight of adult tilapia and catfish
were set at 150g and 500g respectively, as individual fish
below these sizes generally not accepted by consumers in
Nigeria. Effective recruitment control was set at a tilapia
ht of market-size tilapia in the population)

i AT value (% weig
‘ s level was considered high enough to

. of 90 or above. Thi
od competition between the original

| prevent significant fo :
| offspring. Partial recriutment control

' stock tilapia and their
' Was indjcated by tilapi

' (Swi 0). Initial an !

; 1;1816, 195f ]O L piloticus are presented in the
ield (NFY) of QreochlIon== e
tab] :; 1 ) (Table 3) ettty mean weiEhl inCTCIEE o
‘able below (la L : gariepinus are
Oreochromis niloticus 2™ Cee

a AT values ranging from 71 to 89

d final mean weight and Net Fish

S




,-.nted in the G

" : .
_5pect1ve1y Mean Ng;;e bd::;cgiriﬁf l)la“d (ﬁgure 2h)
treatment are‘ Presenteq : in tmg::; 03t)1.cus for eac
F e TREATMENTS |
PARAMETERS | Treatment | ‘mfmentTﬁ‘Mt
' | (Ty) (T2) (Ts)
v ey
Weight (g) 20T | apa +0.8
Final ‘mi‘mﬁ - 69.0 | 1209 |
Weight (g) +1.3 +0.4 +1.8
Net Fish Yield 16.1 | 82 10.5
(kg/pond/112 +3.2 #1 .4 10.6
days) AT

i 1 mean weight and net
1t weight, fina
TABLE 3: Initial mean

i i atment.
1 ’ield Of O EOCh] On’liS ﬂ]lol]cus f()I‘ eaCl’l e ent
r

e




10008

2
E '
£ 800g -
; L
: "
g 00 :
600g — ;
3 -/‘/(
400g
' g [Only (T,) contain Clarias gariepinus]
5
! ?OOg -

2 4 6 8 10 1‘2 1‘4 16

Experimental duration (weeks)

Figure 2: Fortnightly increase in Clarias gariepinus mean

weight in treatment (Ts) only.




Orechromis niloticus mean weight {g)

50g+ « Only M
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Figure 3: Mean net fish yield for each treatment.

4.2.0 WATER QUALITY ANALYSIS
was determine one each treatment by

The water quality
using their yarious
variation in mean values
e OXygen, Temper:
h treatment througho
aimum and maximum values . for

measuring instrument. Biweekly

for the water quality parameters
ature, PH and Alkalinity is
e Dissoly ut the experimental

presented for €ac
period. Ranges of mi

: uality Par
different water 9 the table pelow (Table 4).
n

ameters of different treatments

are summarized 1

e




| | parameters | Unjtg ﬁmﬁm—rt__m
reatment
| 7=:D-i5501ved m‘ﬁ—%b\\ﬂk (Ta)
| oxygen (DO) e
fiEnperature | | 2755 e T s
pH M‘W 7.2-10.0 6:7-9.§
Alkalinity Mg/L| 487116 | 54108 | 54102

TABLE 4: Ranges value of water quality parameters for

each treatment during the culture period.
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Populations  were significantly

. stocked with male Oreochromis
niloticus) than treatments T, and Ts,

higher in treatment T, (

which means male

Oreochromis niloticus in a monosex population grow faster

than individuals in a mixed-sex population.

But base on this study which deals with polyculture of

Clarias gariepinus and Oreochromis niloticus, it was

discovered that the weighty gain and net fish yield in

Treatment Ts is much more better than Treatment T5. That
3

is, Oreochromis niloticus !

A g in Tre
Oreochromis niloticus 10

n Treatment Tz grow faster than

atment Tx.

Oreochromis niloticus
o, 1993), Lregeliirlis =mmems
In conform to (Fagbenro '

ot fish yield 17

| e = us treatment is higher
n

and Clarias gariepi== " od sex tilapia culture) and was

i miX e
 the control treatment ( ; pond-spawned Hapla T o
i ; tionn © .

the Oreochromis niloticus
(p>0.05) than in

2




5

.cia_‘rxas‘ gariepinus. These reduce the

! Pond-spawned ile tilapi
iy e Juvenile tilapia for food,
- thus enabling growth to adylt tilapia. .

The hi
€, }gher gréwth of Oreochromis niloticus in Treatment
(T1) than Treatment (Ty)

might be due to the consumption
of Supplementary feed by

Clarias gariepinus in Treatment
(Ts) during the first six weeks of the étudy.

5.1.0 CONCLUSION AND RECOMMENDATION
Catfish used in African aquaculture do not have many of
the limitations of other predators. Differences observed in

predation efficiency of Clarias gariepinus is probably

caused by its feeding habits and mode of predation (onset

predation). (Fagbenro and Sydenham, 1990}).

As the Clarias gariepinus is relatively more effective as

predatbrs, it is therefore recommended for the control of

tilapia recruitment in ponds. Based on the results of this .. |

the recommendation tilapia and Clarias gariepinus

study, : ver
combination for effective recruitment control and high yield
of market-siz
1:5 (Treatment Ts).

affirm the suitability

e of Oreochromis niloticus is at e ratialT
Oreocnroms
The results obtained from this study

of Clarias gariepinus in solving the
ia stunting and over population

- dual problems of the tilap

in pond cultulfe.,

- :277:.:



of water and ‘wastewate’r
2

i 17 Edition APHA, Washington,

Bedawi, R.M. (9185) Recruitment Controi and Production

of Market-Size Oreochromis niloticus with the predator,

Lates niloticus, L. in the Sudan. Journal of Fish Biology,
26:459-464. '

De Graaf et al, G. (1996) Recruitment Control of Nile

Tilapia, Oreochronus niloticus, by the African Catfish,

Clarias gariepinus, I Biological analysis Aquaculture,
146:85-100.

i Control and
1987) Recruitment
Fagbenro, O.A. (

P St el Alapia =
ro;ljiuctlor;1 rias lazera (Valenciennes) Nigerian Journal of
T iee -99-106.

B and Applicd Iehihyology, & 99

guinensis (Dumeril) with the

e i




Ty ‘ .
Faghenro, 0.4, g . ‘
he}use of C] . ‘Ydenham, D.H.g (1990 | '
the. ~=amnag isheriepq; ) Studies on
redator in Tipalin g Ydenham
| Journal of Applieq Iehthyolog, e ;erﬂ (

» BIFY9-106,
Bagbenro, O.a, (1993) Tp, Productio

flaniid catfish hybrigs g, concrete t

Aquaculture—Bamidgeh 45:18-25

(Claridae) as a
Cichli dae) ponds.

I and Growth of

Fagbenro, 0.A. & Salami, A.A. (1996) Studies on the
COI?ltI‘Ol of Tilapia Recruitment using Tilapia-predator
Polyculture Systems in South West Nigeria. P542, in R.8.V
Pullin, J. Lazard, M. Legendre, J.B. Amon Kothias & D.
Panly (eds). Third International Symposium on Tilapia in
Aquaculture (ISTAIII). ICLARM Conference Porceedings 41,

Manila, Philippines.

O.A. & Sydenham, D.H.J (1997) Population

(l ()i l:() 1( -(: 1 ![e(] l|rEOChr:]ju .] S

Fagbenro,
Control and Yiel

( 17 a-methytestes

atus as predator pp.778-782, in K.

- o i ;
Hemichoronis _fg_gg_—l:zrth International Symposium on
o

Fitzsimmons \_{‘?d-) ulfure (ISTAIV)- American  Tilapia
Aguac
Florida’ USA

using monosex

Tilapia in -

Association, Orlando,




'_ @‘,;309-316,

: {edS] The

biolo
& and cultyre of tilapia

gonference Proceedings 7, pani s. ICLARM
b ni

1scandari, N.B. (1986) Studies to determine the possible

value of Notopteris affer as a predator in Oreochronus

nilqticus ponds. pp.123-138, in E.A. Huisman (ed.)
Aquaculture Research in the Africa Region, Pudoc,

Wageningen. The CTFT-CIRAD, Nogent-Sur-Marne, France.

Lard, J. & Oswald, M. (1995) Association Silure
4 .

yculture on con
8:453-463-

: ; ’ trole de la reproduction?
African-tilapia: Pol }

Aquatic Living Resources;

predation by lates niloticus

The effect of

Ofori, J.K. {1983) culture of

on 6ver—population a
J.C. MacLeafl (ISTA 1I).

tilapia species in P8
Philippines.

; and
Blukaswan,‘ K. . 15. Manild,
ICLARM C nference Proceedmgs

4L f or




H S. (1950) Relat10nsh1ps and Dy ‘ :
ed y vnamics of
. anced Fish Populations. Aubum
. ersity Alabama  Agriculture Expen’mental Station

BLLﬂ@ﬁn No. 274.74pp.

gwingle, H.S. (1988) Water Harvesting and Aquaculture

| for Rural Development: Introduction to Polyculture of Fish.

Auburn University Alabama Agricultural and Aquatic

Environment 7:1 -7




