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Foreword

The Fish Farming (Aquaculture) Manual is being produced as a short-term fulfilment of pillar four of the 
NAADS Information and Communication strategy; enabling service providers to become agricultural 
information providers.

Aquaculture is one of the emerging enterprises selected by farmers for development and promotion. The 
growing supply gap in fish production from the capture fishery for domestic and regional demand could 
easily be met by increased expansion and production in the enterprise. Fish farming is a key source of 
protein and other essential nutrients, and provides an important link with household nutrition and improved 
household incomes.  Moreover HIV/AIDS affected households can very easily undertake fish farming. 
Commercial scale fish farming need not take up large areas of land nor consume water. Fish farming is 
therefore suitable for areas with small land holdings and optimising use of water for production.

NAADS, however, recognises the challenges that constrain aquaculture from rising to the occasion. These 
include among others, limited availability of good quality authoritative information for service providers to 
support farmers in their quest for improved productivity and profitability in the enterprise. The development 
of the NAADS fish-farming manual targets this information gap. 

The Fish Farming (Aquaculture) manual, which comes in two volumes, is intended to provide basic 
information on pond location, layout and design, Fish breeds, management, processing, marketing 
and profitability.  The manual is designed for the use of District and Sub-County NAADS technical staff, 
especially service providers and key farmers. 

The manual provides quality assured technical information that can be used by service providers, to support 
farmers improve their ability to increase pond productivity through increased performance i.e. appropriate 
choice of stocking material, their survival and live weight gain whilst using appropriate husbandry to 
conserve the productivity of the natural resources utilised. Good quality starts with the selection of species 
or species mix that can benefit from the prevailing location opportunities and husbandry practices, and the 
associated management both in pond and post-harvest. Service provider access and use of the Manual in 
service delivery should equip fish farmers with the knowledge and information that they will need to return 
a profit from their investment. 

The Manual is divided into two volumes as follows:

VOLUME 1 consisting of:
• The selection of site for establishing ponds: Design and Construction
• Making a choice of the type of fish to farm
• Fry/seed quality and stocking

VOLUME 2 consisting of:
• Management of fish in the pond
• Fish harvesting, post harvest handling and marketing
• Evaluation of a fish farming (aquaculture) enterprise
Information contained in this manual may become outdated.  Service providers must be aware of any 
updates, for example on quality standards.  Research results may also change husbandry and management 
practices.  Service providers must therefore actively seek information from the research system on the latest 
research results and integrate this with the information in the manual.  It is important not to forget that 
farmers too have information, which may be useful

Dr S Nahdy, 
Executive Director, NAADS
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INTRODUCTION THE AQUACULTURE TECHNICAL MANUAL

The gap between the supply of fish and the demand for fish is widening both in Uganda 
and globally. Virtually all the natural fish stocks, the oceans and lakes, have been 
fished to their maximum levels and yet world human populations are on the increase.  
The number of people to feed is increasing while the natural sources of fish supply are 
limited.

In Uganda, the total national fish supply is estimated at about 220,000 tonnes, per 
year, a decline from the peak of 245,000 tonnes per year in 1990. Fish catch has 
reached its maximum level and is on the decline. The Ugandan national human 
population, on the other hand, is estimated at about 25 million people and is growing 
more than 2.5% per year.  The consequence of all this is the widening gap between fish 
supply and demand.  The national average per capita fish consumption is estimated to 
have declined from about 14kg per person per year before 1990 to between 4kg and 
8kg per person per year after 1990 year. The situation is exacerbated by the increasing 
fish exports which takes about 100,000, tonnes per year.

Several attempts have been made by Government to improve the supply of fish in the 
country. These efforts include the strategic program, which has been stocking most of 
the water bodies (minor lakes and dams) that have hitherto not been with fish. These 
efforts have not yet yielded the expected impacts.

The best option for significantly improving supply in the country lies in aquaculture or 
fish farming.

Aquaculture opportunities

The potential for aquaculture in Uganda is very high. About 18% of the land surface 
is covered by open water and a much larger proportion is covered by networks of 
rivers and streams. These fresh waters bodies are suitable for aquaculture. A large 
proportion of the country has temperatures (250C and above) suitable for production 
of the common fish types. The cooler highland areas are suitable for such high value 
temperate fish types such as Rainbow trout.  

The waters in Uganda are not yet polluted by industries and municipalities, as in many 
developed countries. The streams and rivers offer opportunities for pond culture and 
the larger rivers and lakes offer opportunities for intensive cage culture.

The most highly priced fish types (Nile tilapia and Nile perch) are native in Uganda and 
therefore do not present an environmental threat.



2

Market opportunities for farmed fish

i.  Internal markets

Much of the fish produced from the largest lake, Lake Victoria, is restricted to urban 
centers of Kampala and surrounding urban centres. Prices of fish in these centers 
are generally low. This competition with fish from the lake has been a disincentive to 
farmed fish. However, most regions are distant from the major lakes and these offer 
good opportunities as local markets for fish.

Aquaculture has the advantage of growing fish that either are not produced in the lakes 
or their stocks have declined and are not available in large quantities. Such fish can be 
selectively produced through aquaculture to target specific markets. There are cultural 
preferences of fish in the different regions of the country, which must be understood 
and targeted.

Farmed fish can be delivered to the market in the fresh form (live) which is difficult with 
captured fish. Therefore, when well planned, farmed fish can target high class markets 
(eg. Super markets), which can afford high a premium price for the quality. 

ii.   Regional markets 

Uganda is surrounded by neighbours who are not endowed with natural fish resources, 
DR Congo, Rwanda and the Sudan.  These countries have recognised fish-eating habits 
and they offer much higher prices for fish than the internal markets. These regional 
markets, however, require minimum quantities of fish to be economic. There are also 
quality standards to meet. 

iii.   Overseas markets

Fish protein has a greater impact on human nutruition and health compared to all other 
sources of animal protein. This is gaining increased recognition throughout the world. 
The global demand for and price of fish is on the increase and fish exports is second 
in importance in Uganda. Nile perch has been the main export fish but the supply is 
limited. The eleven fish processing plants are operating under capacity, preparing and 
filleting fish for export. A number of these factories are diversifying to Tilapia, while 
some are establishing ponds for producing the fish, others are making linkages with 
fish farmers to supply the fish as raw materials for their factories. 

However, these opportunities and potentials have not been realized. Aquaculture, 
despite its early introduction in to Uganda in 1953, production is still insignificant, 
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contributing less than 1% to total fish supply (220,000 tonnes year).  Several reasons 
for the low aquaculture production exist, principally it, is poor aquaculture management 
practices:-

i. Ponds sited in the wrong place; poorly planned and badly constructed, 
resulting in low yields

ii. Poor seed is used, stocked at incorrect stocking rates

iii. Ponds are not well prepared for stocking and are not managed properly

iv. Most farmers do not follow up how well the fish is performing in the ponds 
in order to make necessary improvements

v. Majority of ponds are too small, suitable for subsistence, and farmers 
have no knowledge of the minimum pond sizes that can be operated 
commercially

vi. The current aquaculture production is not market-oriented, resulting low 
incomes which does not give the incentive, confidence and motivation to 
expand; to scale and intensify production.

The above situation is made worse by the limited local aquaculture expertise in the 
country. Makerere University is responsible for producing the necessary expertise, but 
has been teaching general Zoology, Botany and Chemistry, with hydrobiology being 
taken as an option, neither fisheries nor aquaculture are tought. 

The Fisheries Training Institute producing Diploma holders is focused on aquaculture 
but practical training at the FTI is still limited due to lack of ponds and other facilities.

The main source of skills has been Kajjansi, where farmers and extension staff have 
been trained and where a number of technology packages have been produced. 
However, these services are not accessible to all farmers and service providers. 

The aims and objectives of this technical manual

The National Agricultural Advisory Services (NAADS) is a Government of Uganda 
Programme under the Plan for Modernisation of Agriculture, designed to be a 
decentralized, farmer-owned, and private sector serviced extension delivery system; 
contributing to the realization of the agriculture sector development objectives.  
NAADS is expected to contribute to the PMA objectives of increasing agricultural 
productivity and profitability by increasing farmer access to information, knowledge 
and technology. This is to be achieved through the establishment of an efficient and 
effective private sector service delivery system.
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An important strategy of NAADS is the development of effective private sector 
institutions for provision of advisory services to farmers. Private sector advisory service 
providers must be able to respond effectively to the needs of farmers for advice and 
technologies. This requires that they are able to access sources of quality assured 
technical information on technologies needed by farmers for increased productivity 
and profitability in their enterprises. 

Given the current inadequate capacity of advisory service providers to sustainably link 
to such sources of agricultural technical information, NAADS in collaboration with 
relevant stakeholders must in the short run develop technical manuals on available 
technologies, practices and/or methodologies. These will constitute a ready source of 
quality assured information for service providers to develop local content to respond to 
advisory service needs of farmer.

Objectives:

The overall objective of the technical manual is to improve access of advisory service 
providers to quality assured technical and management information on aquaculture 
(fish farming) through the assembly and delivery of tested technical information on 
recommended production technologies and management practices.

The target beneficiaries

This Aquaculture Technical Manual is intended for use by Aquaculture Service Providers 
and fish farmers.  

How to use the manual

The Aquaculture Technical manual is divided into five different sections each intended 
to focus on one aspect of aquaculture. 

Section One gives guidance on: 

(i) what to consider when looking at a potential site for establishing fish ponds.

(ii) how to plan the ponds and the farm in general, and how to construct the ponds                 
and water systems.

Section Two gives: 

(i) the characteristics of farmed fish types, their advantages and limitations over 
others.

(ii)  guidance on what to consider when selecting the fish to farm, with emphasis on 
marketability.
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Section Three gives guidelines on what quality fish seed is and why the quality of 
seed should be emphasized.

Section Four gives guidance on how to manage the fish and the pond with emphasis on: 

(i) proper preparation of ponds for stocking.

(ii) feeding,                                                          

(iii) monitoring the health and growth of fish,                                                        

(iv) maintenance of good water quality,                                                               

(v). prevention of predation of fish in ponds.

Section Five gives guidance on harvesting processing and marketing farmed fish with 
emphasis on:

(i) how to decide when to harvest the fish. 

(ii) how to plan the marketing of the fish. 

(iii) how to present the fish to the market

Section Six gives guidance on how to evaluate the fish farming enterprise, with 
emphasis on:  

i) economic evaluation to assess how the business went (profit or loss, and 

ii) what needs to be done next to improve profitability.

The different sections can be referred to at the time to avoid reading the manual from 
page to page and confusing the many messages given.
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SECTION
ONE

THE SELECTION OF SITE FOR ESTABLISHING PONDS, 
DESIGN AND CONSTRUCTION 

1.1. Introduction

Fishponds are not just a hole in the ground containing water. They are unnatural water 
environments that farmers must manage in order to produce profitable fish harvests. 
Ponds should provide a good environment for fish to live in, all requirements for fish 
to live a healthy life, grow well and reproduce well. The pond water must be free from 
diseases, toxic chemicals and other fish enemies; and ponds fish should get sufficient 
fresh air and food.

Physical characteristics of fishponds affect water quality and influence their production 
potential for the farmers. They have to be sited in locations where they can be managed 
well to achieve the highest production potential.

1.2 The criteria of good fishponds (details given in sec. 1.3)

i. The water source, quality and quantity of ponds must be relatively unlimited. 
Little and seasonal water is difficult to manage for fish production.

ii. The soils must be impervious to water (do not allow water to drain away).

iii. Pond water should fill and drain by gravity. It is expensive to pump water in 
or out of the pond.

iv. Ponds should be above the water table (ie water should not seep from the 
bottom). Otherwise it is difficult to drain.

v. The farm should be accessible to markets and supplies (good road)

vi. Ponds should be large enough (from 20m x 50m to more than 2 hectares) 
for commercial fish production. Larger ponds are less costly to build per 
square metre but require large equipment to operate.

vii. Rectangular ponds are easier to manage 

viii. The average pond water depth of 1.5m is recommended but the pond 
bottom should not be flat. The shallow end should be 0.5m – 1.0m and the 
deeper end should be 1.0m to 1.7m.
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ix. The pond bottom slope should be 1% – 2%, ie. a drop by 1cm to 2 cm in 
every 1m from the shallower towards the deeper end.

x. The dyke height should be within 30cm to 50cm above the pond water 
level. The dyke is the space surrounding the pond or between two ponds 
(see figure 1.0). 

xi. Dyke slope from top to bottom should be 1.5 : 1. 

xii. The dyke should be protected from erosion (by compacting hard and by 
planting grass cover

xiii. The open land space adjacent to the ponds should be wide enough to allow 
walking in or sufficient space for vehicles/tractors.

1.3. Criteria for selecting sites for fishponds

The most important factors for suitability of a site for establishing fishponds include: land 
and its location, water, topography, soil type and presence or absence of obstacles. 
Other factors include security of the place. 

1.3.1  Land requirement

a)  Land size

The size of the land must be large enough to allow construction of ponds.               
The larger the pond, the more the land area required. 

Fig. 1.0 Water Channels and Dykes

Water channels

Dyke

POND
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Extra space is required for water channels and for walking on or movement of 
vehicle (eg. tractor, pickups) (picture showing minimum space requirements) (see 
figure 1.1).

Fig. 1.1 A dyke should be big enough to allow movement of people and equipment, the 
dyke on the right is too small

What is the minimum commercial fishpond size?

• Small ponds can only provide fish for household food and nothing more for 
sale. 

• A pond size starting from 20m x 25m (500m2) can produce 120 kg of 
Tilapia a year, which can be sold at Shs. 180,000.  This amount of money 
can be significant in the rural areas. Therefore, the pond size of 20m x 25m 

can be regarded as the minimum small-scale commercial size.

• Larger ponds from 20m x 50m to more than 2 hectares are recommended 
for commercial fish production. The larger the pond the more commercial 
it becomes.

b)  Land ownership/Social issues.

Often disputes have arisen when there was no proper agreement on use of 
communal land for fish ponds. As much as possible, the land must be fully 
owned by the intending farmer.
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1.3.2  Location, Wetlands and Legal considerations 

There are two main reasons why ponds should not be established in wetlands.

i. Wetlands serve very important roles in conserving water for the 
community and therefore must always be preserved and protected. 

ii. In most cases wetlands have water with a lot of acid, which makes it 
difficult to grow fish in.

a. The vegetations of wetlands trap and hold water and only allow it to flow slowly. 
This flowing water supports the downward stream for a longer period and 
communities can use it for agriculture and their animals (see figure 1.2).

Fig 1.2. Wetlands helping water to percolate through the soil to recharge the water 
table

b. The water trapped in vegetation has time to seep deeper into the ground. It 
flows slowly through the ground to support the wells and boreholes downstream, 
which the communities use in their homes (see figure 1.3).

Fig 1.3  This same water is released to communities downstream 
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    Fig. 1.4 Beyond the wetland, the regulated stream can support fishponds preferably beyond        
                    the wetland

When the wetland is destroyed, there is nothing to trap and hold the water in one 
place.  It flows on the soil surface as fast as it comes. In this way the downward stream 
floods very quickly when it rains and dries up immediately the rains stop (see figure 1.5 
& 1.6).

     Fig 1.5 The floods carry away good soil

    Fig 1.6 When there is no more underground water and the wells may dry up. 
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The effects of the acid water in wetlands on pond production

a. A lot of dead organic (plant and animal) materials keep rotting in the wetlands 
releasing gases that often give swamps the smell of rotten egg.  Some of these 
gases are poisonous to fish and others raise the level of acid in the water, which 
is not suitable for growing fish (see figure 1.7). 

Fig. 1.7.  The bubbling in the water is from the rotting vegetation the silvery colour is  
a sign of iron

b. Swamp water often acquires brown colour like rust, indicating presence of iron 
while sometimes it forms a shiny, mirror-like film on the pond surface indicating 
presence of certain bacteria (see figure 1.8). Other times the water form a black 
film on the surface of the pond as a result of tannic acid from tree roots. 

 

Fig1.8.  Swamp water often acquires brown colour like rust

c. These films covering the pond surface prevent penetration of sunlight into the 
pond water and sunlight is required for the pond to be productive.  
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d. Lime is used to lower the acid levels in pond waters to make them more 
productive.  But the soils used to construct ponds in wetlands are not firm and 
they allow water to seep across the pond banks and through the bottom (see 
figure 1.9). Therefore, the lime applied is continuously lost through seepage 
and more lime is continuously required to keep the acid levels low. In the end it 
becomes too costly to maintain a productive pond in the wetland.

Fig.1.9. Water seeping through pond banks and bottom of a pond in wetland and is replaced  
           by incoming water

Conclusion/Recommendation 

Not only is establishing ponds in wetlands destructive to the environment, it is also not 
economic to grow fish in wetlands. Therefore avoid constructing ponds in wetlands.

d).  The suitable location of land for ponds

The most suitable location of land for ponds is land on a slope next to a flowing 
stream or river where a portion of the water is diverted into the pond without disrupting 
the other uses of the same water down stream (see figure 1.3).  It could be a stream 
beyond the wetland.

e).   The need for Environmental Impact Assessment (EIA)

The National Environmental Management Authority (NEMA) requires anybody 
who wishes to make a development in the wetland to first carry out an EIA and 
seek approval of the plan before the development.
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1.3.3.    TOPOGRAPHY AND OBSTACLES

1.3.3.1  Landscape for constructing fish ponds

i). Land surface and slope

An area of open and flat land with a gentle slope that allows water to flow by gravity is 
ideal.  Any land surface that is not flat increases the cost of construction. 

Fig.1.10 A bad slope

Constructing a pond on a steep slope involves the 
expense to remove a lot of earth to level the ground.  
It requires a lot of labour to remove a lot of soil, 
the lower dyke is not firm and it allows only small 
ponds.

Fig. 1.11. A Gentle  slope

The ease of constructing a pond on a gentle slope. 
Less soil is removed, the dykes are stable and it 
allows large ponds. 

ii) Valleys

Fig. 1.12. Constructing ponds in a very sharp V-valley involves extra costs of widening 
the valley A lot of soil must be removed

• Soil must be carried far away.

a b
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1.3.3.2. Obstacles

Among obstacles usually found in pond sites are rocks/stones and trees or tree stumps.  
Rocks or stones may be found on the surface of the ground or may be discovered 
below surface after construction has started.  

Fig. 1.13 During inspection of the site they did not see the rock. It was hidden below 
the ground. You realize that the rock is very big or you discover the buried rock after 
spending a lot of time and labour.

Fig. 1.14

To avoid the problem of hidden rocks it is necessary to 
bore holes down to1.5m at various points of the site 
during inspection of site (see section 1.6).

Then the area free from hidden obstacles is mapped out 
for pond construction.

1.3.4 The soil type

For purposes of aquaculture, soils can broadly be classified as:- Sandy, Clay, Murrum, 
Humus and Loam. 

The characteristics of these soil types are given in the following table.

Fig. 1.13  This famer in Tororo discovered 
a large rock covering the center of the 
pond bottom after spending a alot of 
time and labour.
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TABLE 1.1  TYPES OF SOILS FOR PONDS

Soil type Positive Negative 
characteristics

Effect on ponds

Sandy Has loose grains

Does not hold water well 

Has loose grains

Difficult to shape the pond

Murrum Has lots of stones

Brown colour

Difficult to dig

Keeps water dirty brown 
(unproductive)

Clay Firm & sticks 
together 

Holds water.

When pure, cracks in dry 
season

Grains too fine & do not 
settle down easily

Maintains shape of pond 
Loses water through 
cracks in dry season 
Retains water outside the 
dry season

Keeps pond cloudy 
(unproductive)

Humus Rich in organic 
materials

Composed of loose 
freshly decaying plant 
parts, hardly any soil

Good source of nutrients 
for fish

Loam Firm 

A little loose

Pond shape can be 
maintained- not for long

Pond shape can be 
maintained- not for long

Sources of nutrients

Clay/loam Firm

Holds water

Organic 
materials

Not silty

Elastic

Maintains shape of pond

Retains water

Rich in nutrients

Keeps water not turbid

Does not crack in dry 
season

In general, good soil are those which hold water; sticks and holds together.
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Fig 1.15   How to test for capacity of the soil to retain water

1) Dig a 1 x 1m hole in the ground during a dry day. Fill with water.

2) The water level may have dropped due to seepage into the ground.  
However, the ground will probably be saturated.

3) Fill the hole with water to the top again and cover it. Leave it for 
the second day and then check the level again.  If the water level 
is still high the site is suitable for ponds.  If it is empty, the soil is not 
suitable for ponds.

   1.3.4.1 Testing for firmness and stickiness of soil

A sticky soil is good for constructing ponds. It makes firm dykes and walls, which do not 
collapse but maintains the pond shape. Loosen the soil, add water. Mix the soil with the 
water.
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  Roll it in your hand to make a ball dry the ball for 1 hour  
  in shade. 

  Drop the ball from a height of 2 feet to the ground.

If the ball does not break, the soil is firm and sticky 
enough to build a pond with strong wall.

Fig. 1. 16 Notice what happens to the soil

Many of the negative characteristics of soils can be corrected during construction.

1.3.5. WATER

Water for fish ponds we consider, water source, quantity and quality

1.3.5.1.  Water source

The sources of water for ponds include:-

Fig. 1.17 A rain fed pond. A pool of rainwater is 
dammed to make a reservoir for the source of water 
for the pond. Use affordable materials for damming 
e.g logs and clay .

Fig.1.18 underground spring/well or borehole 
water. Caution: Check water quality
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Fig. 1.19 Surface flowing stream or river.

 

Ponds fed by underground water are difficult to drain, the water is difficult to control 
and are difficult to manage. Their fish yields are lower.  

Notes

The source from which water is led into the pond by gravity is cheapest. Pumping water 
from the lake or deep well for growing fish may be too costly and uneconomic.  It may 
only be economic in large scale, intensive production where the fish will be marketed 
at high price. 

1.3.5.2   Quantity and reliability of water

The amount of available water will determine the size and/or number of ponds that 
can be established on the site.  The quantity of water must be sufficient to fill the pond 
and replace the amount lost in order to maintain the required pond water level. Water 
can be lost from the pond through seepage from pond bottom and dyke, and through 
evaporation into the air (see figure 1.20).

Fig. 1.20  Little water will not be enough to fill a large pond. It will expose the fish   to        
      predation by birds (See Figure  1.20)
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    Table 1.2. Water requirements for different pond sizes

Water flow rate of a stream/
river

               Largest pond area possible (M2)

1 ten-litre jerry can/min 100

5 ten-litre jerry cans/min 500

5 twenty-litre jerry cans/min 1,000

2.5 drums/min (Two 5-ltre 
jerry cans/second)

5,000

5 drums/min (three 5-litre 
jerry cans/sec) 

10,000

Therefore, a stream that cannot fill a ten-litre jerry can is not adequate for a 100m2 

pond. To establish a 1-hectare (10,000m2) pond you need a stream that can fill not 
less than 5 drums per minute (three 5-litre jerry cans per second). Stronger streams will 
fill the ponds faster. 

i. Seasonal water will not be available during the dry season. The pond may dry 
up leaving the fish to die. Always check the availability of the water during both 
wet and dry season. It may be deceptive to check amount of water during the 
peak of rains only. (see figure 1.20)

However, if the length of the dry period is more than 6 months, the wet season can  only 
be used to grow fish. Fish will be stocked at the beginning of the rains and harvested 
as the ponds begin to dry. 

The table below is a guideline on the size of pond possible for the various quantities 
of water
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Fig 1.21 A rain pattern of a region

In this example (see figure 1.21), ponds are stocked in March (x) when pond water 
level has reached 20cm at beginning of rain, and harvested in October (y) before 
water level fall below 50cm to expose the fish.  If the fry is stocked at a bigger size 
(30g) the seven months are adequate for the fish to grow to table size.

ii. Other times communities up stream may divert the water for other uses. Be 
aware of other people’s water requirements, especially during the dry season. 

iii. On the other hand, the site may be prone to flooding (excess water) during 
rains (see figure 1.22) 

Fig 1.22 flooded pond with fish escaping.

iv. You may get information about the water situation of the proposed site from the 
local people during the different seasons. Endeavour to talk to people of integrity 
who are reliable and knowledgeable.

x
y
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v. Be mindful of the water requirements of the down stream communities. Disputes 
and conflicts may arise from the un-equitable allocation of the water (see figure 
1.23). 

Fig 1.23 Disputes over water

1.3.5.3.  THE QUALITY OF WATER

The various water sources may have strong bearing on the quality of the water for 
growing fish.

i. Water from swamps may contain a lot of red iron.  The iron may form a 
thick brown film on the surface of the pond see fig 1.7. The film prevents 
light penetration and light is required for processes that promote pond 
productivity. Such ponds are nor very productive and fish grows slowly.

ii. Water flowing from bare grounds with no vegetation cover may carry a lot 
of silt. The silt suspended in the water may shade off sunlight and prevent 
the processes that make the pond productive. (see figure 1.5)

What is the solution?

• Vegetation in the streams filters the water to remove both the red iron 
and silt. It is recommended that the vegetation should not be cleared.  

• Leave some distance from the swamp to the ponds to allow the grass to 
filter the water (see figure 1.24).
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Fig 1.24 Leave distance between swamp and pond

iii. Water flowing from swamps or a lot of rotting vegetation and other materials 
tends to contain acid levels that are not suitable for fish.

White builders’ lime is used to reduce the acid levels of water. 

A paper strip (litmus paper) is used to determine the level of acid in the water. A pack 
of 100 strips costs shs. 12,000 from a laboratory supplies shop. 

iv. The use of the water upstream may also pose water quality risks for the 
pond. Examples:- 

a. Garages may be disposing old engine oil into the stream that may find its 
way into the pond to kill fish 

b.  “Waragi” distillers may be disposing of residues into the stream, which  
 finds its way into the pond to kill fish (see figure 1.25)

c. Upstream communities may be washing or bathing in the water.

d. Untreated or insufficiently treated sewage may be deposited into the stream. 

Fig 1.25.  Discharging Waragi residue into the stream.
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1.3.5 OTHER CONSIDERATIONS

Other considerations about site location are mainly of social and economic nature.

1.3.5.1   Security

Ponds should not be located very far from home or from human habitation. They 
should be near habitation for security of the fish.  People may steal the fish, birds may 
eat the fish from pond, pond leakage, flooding or reduction in fresh air may not be 
noticed (see figure 1.26 a and b).

a) A pond near home is better protected

          

      b) A pond far from home is difficult to                       
    Protect from predation and theft

Fig. 1.26. Fig 1.26a & b Security of ponds 

Accessibility (minimum obstacles) 

Access roads to the ponds should be easy to facilitate transportation (of inputs and 
products). 

1. 4. POND LAY OUT AND CONSTRUCTION

Once the site has been selected, then construction begins. It is important at this stage 
to decide what type of pond(s) to be constructed.  It is also important to know the type 
of structures to be put on the ponds.
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1.4.1.   Pond structure

Fig 1.27 Pond looked at from above.

Fig 1.28 Cross sectional view of a pond

Table 1.3.  Important structures of a pond

Te c h n i c a l 
name

Description

Pond bottom The floor of the pond. Usually it slopes on one side to allow 
complete drainage

Pond bank The sides of the pond, usually they are sloping outwards at an 
angle of 300 and covered with grass to hold the soil.

The top of the ground surrounding or separating ponds. It is the 
space for walking or driving vehicles on. Therefore it must be 
wide and compacted firm enough for the purposes.

Inlet The channel and gate that allows water into the pond usually it 
is equipped with a fine nylon screen to prevent entry of wild fish.

Outlet The channel and gate that allows water out of the pond. Usually 
it is equipped with a fine nylon screen to prevent escape of pond 
fish.

Dyke
Pond bottom Oulet

inlet Bank

dyke
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Monk A concrete structure at the pond outlet, closed by two parallel 
pieces of timber with clay packed in between, Nowadays pvc 
pipes are being preferred for inlets and outlets.

Water supply 
channel

Drainage 
channel

Monk

The channel from which water is diverted into the pond, usually it 
is elevated to the same level as the pond water level

The channel that receives water drained from the pond. It must be 
below the level of the pond bottom

A three sided concrete structure with a central pipe for draining 
pond.

1.4.2.   POND TYPES

There are basically two types of ponds:-

b) Excavated ponds built on relatively flat ground with water basin formed by 
surround raised grounds (dykes) (see figure 1.29)

Fig 1.29 Picture of typical pond

c) Contour ponds built in shallow valley with water basin formed with a single 
dyke (dam) across the valley (see figure figure 1.12b page 13).

In contour ponds, the shape, depth, size and shape of bottom are dictated by the 
nature of the valley.

Contour ponds are difficult to manage because of irregular shape, excessive depth 
and uncontrollable water supply.
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1.4.3.   The qualities of a good fishpond

i. Ponds must be easily accessible to allow supplies to reach the pond and fish 
to be taken to market (clear and wide road).

ii. Ponds should be drainable and should fill and drain by gravity without the 
need to pump out water.

iii. The slope of the pond bottom should be drop by 1 to 2cm for each length of 
10m to allow proper drainage without the need for pumping out the water

iv. The minimum water depth of a pond must be not less than ½ m while the 
maximum water depth must be not less than 1m (for small ponds up to 50m 
length) but not more than 1.7m for large ponds more than 100m long.

v. Water should not seep into the pond from the bottom of the pond. Such a 
pond will be difficult to drain.

vi. The type of soil surrounding the pond should hold water and be firm to 
prevent loss through seepage across pond sides or bottom

vii. Pond shape:  rectangular ponds are easier to construct and easy to fish by 
seining.  

viii. Pond size: the larger the pond the more fish it can produce. Commercial 
ponds range from 20m x 50m to 200m x 500m.  Larger ponds are less 
costly to construct per unit area but require larger equipment to operate and 
problems of harvesting are far greater than smaller ponds.

1.4.4.   Important factors to consider when planning the pond lay out.

a) If many ponds are to be constructed, each pond must not receive water from 
another pond. 

b)  Ponds must not be constructed across the stream or river itself. It can flood during 
rains. The pond must be constructed by the riverside and supplied with river water 
from a diversion

c)  Ponds in the middle of a valley are prone to flooding, which may allow fish to 
escape. To prevent this, the dykes (spaces surrounding the pond, must be raised 
and diversion channels constructed to take away flood water
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d)  On a steep slope, the horizontal, rather than vertical, orientation of the pond 
greatly reduces the labour and cost of construction The amount of earth to be 
removed is less.

The selected area for the pond is marked out and cleared to allow construction work.

Fig 1.30 Clearing site for pond constructon

1.5. POND CONSTRUCTION

Actual construction begins with clearing the site to allow measurements to be made.

1.5.1. Site survey, pond lay out and pre-construction preparation

1) Site clearing

The site is cleared first (see figure 1.30) to make it open in order that measurements 
can be done. The bushes and trees are cut down. The grass cover and its roots are 
cleared leaving bare ground. Remove the 20-30cm of loose topsoil, which contains 
roots of grass and trees until you reach firm soil. The loose soils mixed with roots and 
grass allows water to escape from the pond.

2) Site survey (getting the gradients) and positions for the ponds.  

The knowledge of the gradient is useful in planning the fish farm; where the water 
channels should pass and where the ponds should be constructed. For small ponds 
(up to 20m x 40m) a trained fish farming technician from Kajjansi or graduate of 
the Fisheries Training Institute can advise. For larger ponds it is advisable to seek the 
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guidance of a qualified land surveyor. These can be found in Farm Planning Division 
of the Ministry of Agriculture, Animal Industry and Fisheries, Entebbe.

3) Marking the position of water channels and ponds

It is always better to start by getting both the water supply and drainage channels 
correct.

a) Straightening streams or rivers

 Where the stream or river bends so much and occupies much of the space 
suitable for the ponds, it should be straightened. (see figure 1.31) 

Before pond establishment After pond establishment

Fig 1.31 Example of straightening the stream

The Stream in picture A is straightened as in B to create space for the pond(s) to be 
constructed. (see figure 1.31)

b) Damming and diverting streams or rivers

Depending on the slope of the ground, the stream or river may be changed to a higher 
level, leaving the lower level for the ponds. This makes it easier to direct water into the 
pond and to drain the pond by gravity. 

The supply channel is shifted from a lower position X to an upper position Y shown in 
(A). The pond and drainage channel are then constructed on the lower ground (B).

Fig 1.32 Example of damming diverting

A B

x

y

A B

x

y

DAM
(d)
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In this example, the stream is diverted from a lower level (position x) to and raised to a 
higher level (position y), leaving areas A & B for the ponds. This is done by damming 
the stream at location (d) to raise the water level to allow the diversion

To raise the level of the stream it is necessary to block (dam) the stream to raise its level 
before channeling it to a higher level.

c) Terracing

When the slope of the ground is steep, the stream can be dropped in steps. This is done 
by damming at various points. The ponds are also constructed in steps. (see figure 
1.33)

Each pond is a step lower than the first pond.

Damming can be done using logs of timber or sand bags put across the stream.

Fig 1.33 Damming a stream to elevate the water level

In all the above cases, it is advisable to seek the services of a ground surveyor to get 
the correct gradient. The Ministry of Agriculture, Animal Industry and Fisheries, Entebbe 
has a department of ground surveyors.

4). Map out the levels and positions given by the land surveyor with pegs and 
ropes

The position of the water channels and ponds to be constructed is marked using pegs 
and ropes (see figure 1.34).
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Fig 1.34 Ropes & pegs

5). Pond layout

For a one pond farm, the pond should be laid by the side of the river (see figure 
1.35). The supply channel and the drainage channel are independent of each 
other.

Fig 1.35 A one pond farm                               Fig 1.36 A multi-pond farm 

Where more than one pond is planned, the ponds should be laid parallel to the 
stream (see figure 1.36) and each pond should receive and drain water independent 
of each other.

The ponds can be laid on both sides of the stream. In each case, each side of ponds 
has its own drainage.  

Each pond receives and discharges its water independent of another.  

It is wrong for a pond to be fed with water from another pond. In such arrangement, 
one pond cannot be drained without another one also draining. Secondly, if there is a 
disease outbreak in one pond it will spread to the next pond.

6) Pond construction

Pond construction does not always mean “digging”. Depending on the slope of the 
ground, sometimes construction involves digging other times it involved building.

1 2 3

4 5 6
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i). Tools required for pond construction

Item Picture

“Pangas” or machete

Axes

Pick axe

Hoes

Shovels

Wheel burrows

Timber, 12” x 1”                      
(for pushing wheel burrows on in 
the bottom mud)
Rope

(for measuring and showing the 
lines)

Water bottle (for levels)



32

ii). Construction

Construction involves removing soil from where it is not required to where it is required, 
according to the levels established and plans drawn by the surveyor.

Sometimes it is digging other times it is building (see figure 1.37 & 1.38). Example 
where digging is necessary  Where the ground is almost flat, soil is dug out and heaped 
on the sides of the pond. 

Fig 1.37 Building up.

Example where building up is necessary

Fig 1.38 Digging and building

Where the slope is big, soil dug from a is used to build up section b.

Dyke
Dyke

a Dyke

b
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Shaping the pond bottom

The bottom of pond should not be flat. It should be sloping from all corners towards the 
outlet. The level should drop by 1cm in a distance of 1 m to allow the pond to drain. 

The thick arrow indicates the main draining trench (see figure 1.39). The smaller 
arrows indicate the secondary trenches. All of them slope leading the water towards 
the outlet during draining. 

The slope of the pond bottom can be determined in two ways; using the direction of 
flow of water and the use of spirit level.

a) Use of water flow (for small ponds up to 20m x 40m)

Water is poured from bucket into a small hole at the inlet. A straight trench is dug to 
lead the water towards the outlet. The trench is lowered until the water drains by gravity 
to the outlet. This primary trench marks the deepest point of the bottom. 

         Fig 1.39 Drainage  
         of the pond bottom.

From various points on the sides of the pond smaller trenches are dug in similar manner 
to get the secondary trenches. 

Then the bottom is smoothened accordingly.

b) Using a water bottle as a spirit level

• Pegs are fixed firmly on the ground at the inlet and at the outlet (see figure 
1.40).                                                                                                            

• A rope is tied very tightly on one peg and the other end is pulled towards the 
second peg. 

Inlet

Outlet

Outlet
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• A water bottle is filled with water leaving only a little gap and the top 
tightened. When the bottle is placed on its sides an air bubble is seen in the 
middle.

• The bottle is rested onto the rope and the untied end of the rope is raised or 
lowered until the bubble is exactly in the middle of the bottle. 

• The rope is flat and the depth of the pond is measured from the rope to the 
bottom

Fig 1.40 Getting the ground level using bottle and water.

The broken line indicated the bottom of the pond.

For much larger ponds more than 20m x 50m a professional land surveyor is required. 
Professional farm planners area available in the Ministry Agricultre and Fisheries, 
Entebbe (see figure 1.41).

Fig 1.41 Professional Surveyors at work
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ii) Construction of the dyke

The dyke must be made watertight and must be firm. Therefore, dykes should be wide, 
not narrower than 1m on the top.  It should be wider at some sections to allow passage 
for vehicles.

Fig 1.42 Dyke tops no narrower than 1m.

These dykes between two ponds and between pond and stream are too narrow. It is 
difficult to walk on and water can seep from one pond to the next.  Clarias (“mmale”) 
can easily dig across the dyke and escape to the next pond (see figure 1.42).             
               

During construction, dykes should be compacted hard to make them watertight. Each 
layer of soil must be compacted rather than heaping big mounds then compacting 
once. It should not have loose soil particles that will allow seepage of water across.

If the soil has more sand and is loose, a trench is dug in the middle of the dyke and 
tightly packed with clays. This trench is called a “core”.

The base of the core should be below the pond bottom to minimize water seepage.

The wall and top of the dyke should be covered with creeping grass to hold the soil 
not to fall.

1.2.6.3.    IMPORTANT POND STRUCTURES

a). Inlet and outlet 

i) The sluice

The sluice is a structure for the inlet or outlet made of two parallel concrete slabs with 
two parallel columns of groves. It is closed by slotting pieces of timber in the groves 
and packing clay in the space between the groves.

DykeDyke

1m1m
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The sluice made of concrete and blocked 
with wooden planks and clay (see figure 
1.43).

The pipe system for draining pond. The 
mouth of the pipe is screened to prevent 
escape of fish.

• The sluice is expensive and cumbersome 
to operate (always packing and 
unpacking)

• It is risky because the timber can be 
eaten up by termites, resulting into leakage.                                                  
 The pond may dry up exposing the fish to predators.

ii) The monk 

This is a three-sided concrete structure with 
the drainage pipe in the centre. The structure 
is expensive and more difficult to operate.

iii) Plastic pipe system

More recently the plastic pipe system has 
been widely adopted for the inlet and outlet. 
The pipes have elbows at the bends to make       
them easy to operate.

• The pipe at the inlet is bent from position x to position 
y to let water into the pond.

• The pipe at the outlet is bent from position a to 
position b to lower the water level or to position c to 
drain the pond completely (see figure 1.45).

The plastic pipes are mush cheaper and easier to fix and 
operate than concrete.

Fig 1.43 The sluice

Fig 1.44 The monk

Fig 1.45 Plastic pipe system
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The size of the pipes should be larger for larger ponds to ease water flow. 

• Ponds up to 20mx 40m require pipes of 3 inches diameter.

• Ponds 20m x 50m to 50m x 100 m require double pipes of 8 inch diameter 

• Sizes for the ponds in between need pipes of appropriate sizes in between this 
range.

Fig 1.46 Location of inlet & outlet .

At the inlet the pipes should be fixed at a level not less than 10cm above the pond 
water level (see figure 1.46).  They should also be screened with a fine net material with 
small meshes at the stream end to prevent entry of wild fish.

OQuostris. Quam tertios alibus bon hilin tanuninita, 
consum in nihilis re am ublintem, suli, quostanum 
re, ne condam pro tercem ex mo etiquast di, diis 
bonlocupicae molicer hin sentrum quit consuli, 
omnimmo udem, se contum nonsuam, crevitis dum 
nulis conem Romni contio, norudent. Ahalicatori 
pro conum me ficiena teatemu oximus ciam, cae nin 
diendum denatam hoctum in Itatus, mortast atus, 
quidem inprortiam occhica cons adhum, qua que 
foribus in sidius, que inatien usquit vestrum sulicas 
iamquam pondam hae nos, qua inam stiurbisse aur. 
Sentrior publicam am erbis ademe dem in num alego 

inlet outlet
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MAKING A CHOICE ON THE TYPE OF FISH  
TO FARM

2.0 Introduction

The aim of commercial aquaculture is to raise fish for profit. Many factors affect the profitability 
of aquaculture, but one of the most important ones is the type and quality of the fish. 

2.1 CRITERIA FOR SELECTING FISH TO FARM

a).   The farmers wish to grow fish which:-

• has high market demand (consumer preference) 

• has a high market price (consumer preference)

• grow fast to attain market size (culturability)

•  readily accept manufactured feeds and are not easily stressed (can tolerate poor 
water quality, handling and water temperature) and are disease resistant

• do not require expensive and/or complicated inputs (eg. feeding) and technologies 

2.2.  THE COMMONLY FARMED FISH IN UGANDA

There is no fish that meet all the criteria listed above. However, the following fish types 
currently farmed in Uganda fulfill most of the criteria.

2.2.1 NAMES AND DESCRIPTION

2.2.1.1.   NILE TILAPIA

a). Names

The Nile tilapia is locally known by the general name “Ngege”. But other tribes gave 
it specific names, which include; in Lugungu -  Nzogoro , Alur-Zogoro,  Lunyankore- 
Mahere, Jonam  - Oro, Scientific name - Oreochromis Niloticus. See figure 2.1 for a 
pictorial representation.

SECTION TWO
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Fig 2.1 Nile tilipila

Common name:
Nile tilapia
Common local names: Ngege, 
kibaati
Top:   Mature male Nile tilapia. Note 
the pink colouration on tail fin, chest 
and chin.

The banding on the tail of Nile tilapia
Scientific name:  Oreochromis
                         Niloticus

Bottom:  Mature female Nile tilapia. 
Note the silver colour The most 
obvious identification mark for Nile 
tilapia are the parallel, vertical bands 
on the tails fin. Other tilapias just 
have scattered dots on the tails fins

b).    Description

i) The body flattened and compressed by the sides, streamlined and relatively short.

ii) The body is fully covered in scales.

iii) The body colour is silver whitish on the belly, darker on the back, females being 
lighter than males have faint traces of six or seven dark vertical bars on the flanks 
and tail region.

iv) The males acquire bright pink colours on the flank, head and tail as it matures. The 
chest and chin get darker.

v) The body tends to have darker vertical bands, especially when young.

vi) The most distinguishing marks are the clear vertical, parallel bands on the tail fin, 
which tends to be pink.

2.2.1.2.    TILAPIA ZILLII

Tilapia zillii is not as common and familiar as Nile tilapia. It is native to Lake Albert and was 
only recently introduced into Lake Victoria.  It is similar in shape to Nile tilapia but has a slightly 
thicker body (see figure 2.2).
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a). Names Fig. 2.2.  Tilapia zilli

The yellow tilapia (Tilapia zillii)
General name = Ngege
Commonly      = Zillii
Scientific          = Tilapia zillii
Top:  Mature male fish in breeding colour
Bottom:   Mature female

b). Description

i) The body is golden yellow (so the  name “yellow tilapia”) with an iridescent blue 
sheen.

ii) The lips are bright green and chest pinkish. 

iii) The flank/side has six or seven dark vertical bars, of variable intensity.

iv) The dark “tilapia-mark’, which is common to tilapia, persists in adult fishes

v) The colouration of breeding fishes is more intense than that of non-breeders.

2.2.1.3.    LEUCOSTICTUS 

Its full scientific name is: Oreochromis leucostictus. This tilapia is not native to Lake Victoria 
and is not so well known among the people. It is not as popular as Nile tilapia and Tilapia zillii 
(see figure 2.3). 

a).   Names Fig. 2.3  Oreochromis leucostictus.

Common name: “Ngege”  
More commonly known among farmers as 
“Lukka”, a local imitation of the scientific 
name. 
Runyankore:  Kinyamuroro 
Scientific name: Oreochromis leucostictus          
A mature male “Lukka”. Note the dark chin.

b).   Description

i) “Lukka” is very similar to the Nile tilapia especially in many body shape and 
scales.

ii) It is much darker than Nile tilapia and has white and black dots on the sides.                
The breeding male acquires a black chin.
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iii) The tail fin is not pink and it does not vertical bands found in Nile tilapia.  

iv) The lips tend to look bluish. 

v) The body tends to have darker vertical bands, especially when young.

vi) The tail fin does not have the vertical, parallel bands but white scattered dots.

2.2.1.4.    AFRICAN CATFISH

a).    Names

The African catfish is a long, dark and slippery fish without scales. It has a pair of whiskers on 
either side of the mouth, like that of a cat, and thus the name “Catfish” (see figure 2.4).

Fig. 2.4. The African Catfish

Common English name: African Catfish,  
Local name: Mmale
Other local names: Runyoro-Ruruli, Runyara  
- Mali, Ateso - Ekolya, Lukenye, Luo - Twang 
Samia - Emonye 
Scientific - Clarias gariepinus

b).    Description

i) The catfish is a long, slender fish without scales covering the body.

ii) Generally dark grayish-black on the back and creamy-white on the belly. 

iii) Colouration tends to vary to resemble the surrounding. Fishes kept in an aquarium 
with sand bottom are always very lightly colored while those in ponds with black 
mud tend to be darker. 

iv) The Catfish is an elongated fish, being larger at the head and body tapering 
towards the tail.

v) It has no scales and is very smooth and slippery.

vi) The head is dorsally compressed and flat with a wide mouth opening laterally 
sideways.

vii) The mouth contains numerous tiny teeth facing inside the mouth for gripping its 
prey and has a pair of barbs on either side.
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Organs for breathing

iv) Its breathing apparatus is modified partly into normal gills of typical fish and partly 
into lung like structured that enable the fish to breathe dry.  

v) Because of the above, the Catfish is able to live in water of very poor quality with 
very low oxygen. It can also be stocked at very high densities (10 fish/m2).

2.2.1.5.    MIRROR CARP

The Mirror carp is a foreign fish that was imported into Uganda in 1957 from Asia. It is very 
closely related to the Ugandan native carps “Kisinja” (Barbus species) and “Ningu” (Labeo 
species). It had been cultured for a long time in Asia and therefore was imported because the 
technologies had been known. It does not have a local name. However, it is closely related to 
our local “Kisinja” and “Ningu”

a).    Names

Being foreign, Mirror carp does not have a local name. So it is simply called “kaapu”(see 
figure 2.5).

Fig. 2.5  The Common carp
Common English name:  Mirror carp, common 
carp
Local name:  “Kaapu”   (a local imitation of 
Carp) 
Top: Mature male (ripe),
Bottom: Mature female (not ripe)

b).    Description

The Mirror carp is :-

i) A short, rounded fish with fat belly

ii) Light yellow in colour with soft, leathery skin and large shiny (mirror-like) scales.

iii) The scales often do not cover the whole body completely 

iv) The Mirror carp has a large, rounded funnel-like mouth that can be protruded forward 
and retracted back during feeding. 

v) A pair of barbs extends out from the edge of the mouth.

vi) Mature females are relatively shorter with more rounded bodies while the males are 
more slender.
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 2.2. FEEDING HABITS

The different fish types grown in aquaculture feed on different food types and have different 
feeding habits. The lack of this knowledge by some farmers has led into farmers giving the 
wrong feed to the fish they are farming. This has resulted in poor pond harvests. 

2.2.1.  NILE TILAPIA 

i. The Nile tilapia naturally feeds on minute green plants called “algae”. These plants are 
not visible by naked eyes except with the help of a microscope. Their presence in the 
water is indicated by the green colour of the water. (see figure 2.6). 

 Fig. 2.6.  Illustrating green and clear water

Glass containing 
green water 
containing the 
tiny green plants 
(algae) 

Glass 
containing 
clear water 
lacking the tiny 
green plants 
(algae

ii. Algae grow very well in water fertilized with organic manure or agricultural fertilizers.

iii. Nile tilapia feeds on the algae distributed in the water column. It does not feed on 
organisms and dead materials in the bottom mud (see figure 2.7).

Fig. 2.7.  Nile tilapia feeding on algae in the water column

iv. Nile tilapia finds it difficult to eat large plants or their parts. Their mouths are not 
adapted for that.  

v. However, feeding large plant leaves may not be totally useless because the un-eaten 
materials eventually rot and become a fertilizer for growth of algae.

vi. Nile tilapia that has been kept in ponds has learnt to eat artificial foods and feeds. It 
can be given cooked food or food leftovers.

 



44

2.2.2.  TILAPIA ZILLII 

Tilapia zillii is different from Nile tilapia in their feeding habits. Tilapia zillii is adapted to 
feeding on soft parts of large plants. Plants that have commonly been used to feed zillii include 
(see figure 2.8):   

i) Young leaves of cabbage,

ii) Young leaves of yam

iii) Other vegetable (“kafumbe”, enanda”, dodo, etc)

The mouth structure is adapted for feeding large plant parts and not for the tiny plants 
(algae).  

Yam leaves Other soft plant vegetables

Fig. 2.8  Some common plants used to feed Tilapia zillii

Therefore, fertilizing a pond that contains only Tlapia zillii does not benefit the fish.

However, when the pond contains both Tilapia zillii and Nile tilapia (see figure 2.9), it can both 
be fertilized and fed with soft plant materials. The fertilization benefits the Nile tilapia while 
Tilapia zillii feeds on the large plant parts.

Fig. 2.9      Showing Nile tilapia and T. Zillii  stocked in the same pond. Zilli feed on the large 
plants.
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 2.2.3.  “LUKKA”  (OREOCHROMIS LEUCOSTICTUS)

Feeding habits

i)  “Lukka” naturally feeds on the tiny green plants (algae), in exactly the same way 
as Nile tilapia (see section 2.2.1).

ii) It also feeds mainly from mid water rather than the pond bottom (see section  
2.2.1) 

iii) Because of similar feeding habits, “Lukka” competes with Nile tilapia for space 
and food. 

iv) It does not freely feed on large plant leaves. When fed large leaves it may benefit 
from dead decaying leaves serving as manure. 

v) “Lukka” that has been kept in ponds has learnt to eat a wider variety of food types, 
including cooked foods and dry formulated feeds. 

2.2.4.  AFRICAN CATFISH

Feeding habits

i) The Catfish lives and feeds predominantly at the bottom of the pond (see figure 2.10)

ii) Clarias is described as an omnivore and a scavenger, feeding on a mixture of dead 
decaying plant (detritus) and animal materials at the bottom of ponds.

Fig. 2.10. The Catfish (mmale) feeding mainly from the pond  bottom on dead  materials, 
snails, insect larvae and worms. 

iii) It is a predator feeding on other animals, including, mollusks and fish, 

iv) It is also a cannibal, feeding on its own young (see figure 2.11).
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Fig. 2.11. Clarias cannibalizing 
on its own young

v) Because of the differences in the feeding habits, the polyculture ( mix of different fish 
species) of both Clarias and Tilapia produces better yields (see figure 2.12). 

                

Fig. 2.12.  The Catfish and Nile tilapia do not compete for food and close gap can be grown 
in the same pond (polyculture).  

However, if the two fish are to be stocked together, the tilapia fry should be larger than the 
Catfish fry or the Catfish fry is stocked two months after the tilapia was stocked.  This is to avoid 
Catfish eating up the tilapia fry.

2.2.5.   MIRROR CARP

Feeding habits

i)  “Kaapu” or Carp predominantly lives and feeds from the bottom of ponds.

ii) It is described as omnivorous, feeing on a mixture of dead decaying plant and animal 
materials (detritus) (see figure 2.13).

Fig. 2.13. Carp feeding on dead organic materials at pond bottom.
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iii) It stays at pond bottom, stirring mud and sand while looking for food (filter feeding). In 
this way it makes the pond water constantly silty. (see figure 2.14) 

Carp filter feeding, digging 
up mud. Pond water silty

Fig. 2.14.  Carp digging up the pond cotton.

iv) The mirror carp does not feed on fresh plant materials or on algae and does not live 
in mid water. 

v) The above behaviour makes the Carp suitable for its culture together with Nile tilapia 
in the same pond with minimum competition. (see figure 2.15)

While the Nile tilapia feed on small 
plants mid water column, Carp is at 
the pond bottom feeding from mud.

Fig. 2.15.  Carp stocked in the same pond as Nile tilapia

2.3.   BREEDING HABITS

General remarks

i) Each of the fish types farmed in aquaculture has a different style of breeding and 
bringing up its young.

ii) Fish matures and started reproducing while still at a small size but continues to 
grow. However, the rate of growing drops once reproduction begins.

In this example, the fish starts reproducing at the age of  6 months. The rate of growth drops.

Fish probably does not stop growing completely (see figure 2.16).
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Fig. 2.16.  The general growth pattern of fish

The two arrows in figure 2.16 show the change when breeding starts.                            

In the following section (2.3.1) describes the breeding habits of the different fish species. 

2.3.1.   NILE TILAPIA

1).   Maturity

i) The Nile tilapia matures from the age of 8 to 10 months from when it hatched, 
depending on the warmth of the region.

ii) Fry is stocked when it is already 2 months old. Therefore, Nile tilapia matures in 
ponds after 6 to 8 months at the weight of only 100g (sometimes less).

iii) It takes shorter time in West Nile, Northern and Eastern Uganda. In the highlands 
zones (eg. Kapchorwa on slope of mount Elgon and Kabale) it takes over 10 
months to mature. Lower temperatures slows growth.

2).  Reproduction     

i) The mature male Nile tilapia builds nests at the shallower regions of the pond 
bottom.

ii) The female lays eggs in the nest and the male fertilizes the eggs

iii) Soon after eggs are fertilized, the female takes them up in its mouth for incubation 
and nursing the fry.

iv) Incubation of the eggs and the fry takes over two weeks.

v) During incubation the female does not have time to feed enough. So it grows 
thin.
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vi) The female resumes proper feeding after 1 month.

vii) The male fish does not take part in incubating eggs and fry. It resumes feeding 
quickly and therefore, does not lose much weight during reproduction.

3).  Reproducing with other fish types

i. Nile tilapia does not reproduce with Tilapia zillii.

ii. Nile tilapia reproduces with “Lukka”

2.3.2.   TILAPIA ZILLII

ii. Tilapia zillii matures at about the same time as Nile tilapia (6 to 8 months in 
ponds), depending on the warmth of the region.

iii. Tilapia zillii does not incubate eggs and nurse fry in the mouth. It simply guards and 
protects them from enemies. Therefore, it takes shorter time to resume reproduction 
than Nile tilapia. 

iv. It probably does not lose as much weight during reproduction as Nile tilapia 
does.

2.3.3.   “LUKKA” (OREOCHROMIS LEUCOSTICTUS)

 “Lukka” reproduces in exactly the same way as Nile tilapia. Whatever, is described in 
section 2.3.1 applies for “lukka”.

The main differences are:-

v.  “lukka” matures earlier (from 5 to 7 months in ponds) at smaller size (from 50g).

vi. “Lukka” reproduces more frequently, every 1 to 2 months and therefore tends to 
congest ponds much more quickly than Nile tilapia.

An important thing to note is:  “lukka” reproduces freely with Nile tilapia when stocked in 
the same pond.   The hybrid produced is a little bigger than the pure “lukka” parent but 
smaller than the pure Nile tilapia parent.  

2.3.4.   THE CATFISH (“MMALE”)

1).  Maturity

 “Mmale” matures at the age of 7 to 10 months in ponds at weights of 500g and above. 
The females mature a little later. 
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2).  Reproduction

i)  “Mmale” does not freely reproduce in the ponds they have grown in. Once in a 
while they may reproduce, especially during heavy rains when pond water levels 
change. But only a few fry survive.

ii)  “Mmale” is normally artificially induced to reproduce using a part of the brain (the 
pituitary) of another individual. 

iii) The incubation of the eggs and nursing of the young (fry) are done artificially. 

iv)  “Mmale” does not reproduce with any tilapia or carp.

2.3.5.   MIRROR CARP (Carp)

1)  Maturity

i)  “Kaapu” matures at the age of 7 to 9 months at a weight of 500g and above.

ii) The males mature at least a month earlier. 

2)  Reproduction

i)  “kaapu” does not freely reproduce in the ponds they live in. They require a fresh 
pond

ii) They are artificially induced to reproduce by the following process:- 

• Mature males and females are separated from each other and stocked in 
different ponds,

• They are fed feed rich in protein for at least a month.

• They are checked for ripeness to reproduce

• A pond for reproducing them is drained and dried for at least a week

• The pond is filled with fresh water and special plant materials planted for egg 
attachment

• Then the ready male and female brooders are brought together into the 
reproduction pond, keeping water streaming through it.

• The eggs are kept in the pond and the fry is nursed and fed in this pond.

iii) “Carp” does not reproduce with either the tilapias or the Catfish.
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2.4.  THE PERFORMANCE OF THE DIFFERENT FISH TYPES IN PONDS

Introduction

The growth and performance of a fish in ponds depends on a number of factors.

i) Genes (nature): Some fish grow faster than others because they naturally have 
better genes for growth.

ii) Environmental conditions. Fish tends to grow faster in warmer regions than in the 
cooler ones. Some fish have better tolerance for hard environmental conditions 
than others.

  

Fig. 2.17.    Growth patterns of Tilapia in warmer and  cooler areas.       

 The pond in a warm area is harvested in October ( blue arrow), but the pond in a 
cold area is harvested five months later in March next year ( pink arrow) (see figure 
2.17).

iii) Management:  Even if the fish has good genes for growth and environmental 
conditions are right when it is not fed (for example) the fish will not grow well.

All the three factors must be present in order to get the best out of the fish. 

2.4.1 COMPARING PERFORMANCE OF NILE TILAPIA, TILAPIA ZILLII, “LUKKA”, 
CATFISH “MMALE”) AND CARP (“KAAPU”) IN PONDS   

1.  Comparing growth and yields in ponds

Most examples of best managed farmers’ ponds have shown that the order of performance

Comparison of growth patterns of Talapia in warmer and colder areas
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  (see figures 2.18, 2.18, 2.19, 2.20, 2.21, & 2.22) in terms of fish size and pond yields is: 

Fig. 2.18. Mmale” is No. 1.  It attains 500g to 1000g in 8 months

Fig. 2.19.  Kaapu” is No. 2. It attains 400g to 600g in 8 months

Fig. 2.20. Nile tilapia (“kibaati”) is No. 3 It reaches 300g to 500g 
in 8 months

Fig. 2.21.  Zillii” is No 4 It reaches 250g to 400g in 8 months

Fig. 2.22. “lukka” is No. 5. Less than 300g in 8 months
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2.    MANAGEMENT REQUIREMENTS

It must be cautioned that the above performances are when the fish are provided with their 
requirements, especially feeding. If proper feeding is not given, the order of performance 
changes.

The following points should be noted. 

i. Both the Catfish (“mmale”) and Carp (“kaapu”) require a lot of feeding if they are 
to perform well. They need artificial feeds rich in protein and their type of feed is 
costly not easily affordable by poor farmers.

ii. All the three tilapias (“kbaati”, Zillii and “lukka”) feed on plant materials (algae 
and vegetables). They are fed through adding manure and providing vegetables, 
which is affordable by poor farmers.

iii. Therefore, in poor farmers’ ponds the tilapias do better that both “mmale” and 
“kaapu”.

3.   PERFORMANCE IN DIFFERENT REGIONS

Although all fish grow at their best at water temperatures of 250C to 280C, some fish continue 
to do well outside this temperature range while others do not.

The following are the performances of the different fish types at different temperature 
ranges (see table 2.2).  

Table 2.2. Temaperature preferences of different fish types

Activity Nile tilapia (“kibaati”) Catfish
“Mmale”

Mirror carp 
“kaapu”

Best range for 
growth

260C – 280C 260C – 290C 260C – 290C

Feeding decreases High = 300C
Low = 250C

High = 310C
Low = 200C

High = 310C
Low = 200C

Feeding stops High =320C
Low = 190C

High = 320C
Low = 100C

High = 320C
Low = 80C

Spawning range 
(reproducing)

210C – 300C 210C – 300C 170C – 290C

Death High = 350C
Low  = 130C

High = 380C
Low 00C

High = 360C
Low = 00C

In this table Tilapia zillii and “lukka” have similar qualities to Nile tilapia. 

ii. All the cultured fish types grow best at warm water temperatures (260C – 280C).
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iii.  The Catfish (“mmale”) and “kaapu” can tolerate the cooler temperatures more than 
the Tilapias. 

iv. The highland regions where water temperatures are in the range of 180C – 200C much 
of the time are:-

• Many parts of Kabale and Kisoro

• Many parts of Mbale

• Almost the entire Kapchorwa

• Many parts of Kabarole 

In these areas “Mmale” and Carp would do better than the tilapias.

In the rest of the country all types of fish would do well if well managed.

It is important to take regular measurements of water minimum and maximum temperatures to 
help in selecting the type of fish to grow.

2.4.3. PERFORMANCE OF FISH IN A  POLYCULTURE SYSTEM. 

Because two or more fish live in different parts of the water in a pond and feed on different 
food items, careful selection of a combination of such fish types may produce better yields 
than just one fish type. 

When more than one fish type are grown together in a pond, the system is called 
“polyculture”. The following examples show the common polyculture combinations.  

2.4.4 TILAPIA : CATFISH OR TILAPIA : CARP POLYCULTURE

In general, all the tilapias live and feed throughout the water column while both Catfish and 
Carp feed from the bottom of the pond.  In that case any of the tilapias can be stocked together 
with either Catfish or Carp (see figure 2.23). 

Fig. 2.23. Polyculture of Carp and Tilapia

It is recommended to stock 1 Catfish for every 2 Tilapias or 1 Carp for every 2 Tilapias (ie. 
25% to 75%)
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In case of Tilapia : Catfish combination, it is recommended to stock the catfish at a smaller size 
than Tilapia (catfish at 3g with tilapia at 20g). When stocked at the same size, the catfish starts 
feeding on the tilapia fingerlings after a short time

Alternatively, if the tilapia fingerlings are stocked at 2-5g, the Catfish is stocked at the same 
size but at least three months later.

When Catfish is used purposely to control the population of tilapia so that they do not over 
populate the pond, the Catfish is stocked after 6 months of growing the tilapia or after 
observing large numbers of young tilapia. Catfish of 50g is stocked. 

2.4.5 TILAPIA : TILAPIA COMBINATION

i. Nile tilapia and “lukka” feed on the same food and live in the same region of the pond 
water. If stocked together they will compete for food and space.

ii. The male of Nile tilapia reproduced with the female of  “lukka” and the male of “lukka” 
reproduced with the female of Nile tilapia to give a hybrid

iii. The hybrid produced is a little bigger than “lukka” but smaller than Nile tilapia (see 
section 2.3.1).

iv. It is not recommendable to stock Nile tilapia (“kibbati”) together with Nile tilapia.  

v. Tilapia zillii does not feed on the same food type as Nile tilapia (see sect.  2.2.1 and 
2.2.2).  Therefore, these two tilapias can be grown together and fed differently.

vi. It must be advised, however, that the fry produced in a Nile tilapia : Tilapia zillii 
combination pond should not be supplied to other farmers. The fry will be mixed and it is 
difficult to separate then when young. 

2.5.   MARKET PREFERENCE OF THE DIFFERENT FISH TYPES. 

When all the biologies and technologies for producing the different fish types are known, the 
most important factor in deciding what to grow is the Market. The national market demands 
for fish are determined by the cultural preferences or tastes of the fish. These factors determine 
the price of fish.

The table (see table 2.3) below shows the preferences for the different fish types by the different 
culture in the Uganda and in the region. These will determine which market a farmer may 
target and what fish to grow.
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Table 2.3. Cultural preferences of some of the common fishes

Region Fish type 
preferred

Indicative price (in shs) and 
remarks

General, both national 
regional and international

Tilapia National  Ushs1,000 – 2000/kg

Regional Ushs 2,000-3,000/kg

International   > Ushs 3,000/kg
The East (Teso, Samia) Lungfish (ebileng, 

kamongo
Ushs 2,000 – 3000/kg. There are 
taboos linked to women eating 
lung fish in Buganda

The East & North (Tororo, 
Teso, Samia, Lango, Acholi) & 
in Kenya

Catfish (twang, 
ekolya)

Ushs 1,500 – 2,500/kg

Much of the West do not like fish 
without scales

Buganda region Catfish (Bagrus)

(Ssemutundu)

Up to Ushs 3,000/kg

Entire Lake Victoria 
communities in the region 
(nationally, especially Buganda 
& Samia)

Ningu (Labeo) Very rare

Up to Ushs 5,000/kg

The West Nile, North & DR 
Congo, Sudan, West Africa, 
etc

Angara (Alestes) Up to Ushs 3,000/kg

Only liked by people who 
know it

Mirror carp Up to Ushs 2,500/kg

Limited exposure, it is unknown 
by many consumers. 

Wide, including regional and 
international 

 Nile perch (mputa, 
Mbuta)

Up to Ushs 2,500/kg national

US$ up to 4/kg internationally

Some local cultures (Western) 
still distaste because of previous 
history of excessive fattiness 
(“sabulenya”)
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Note: 

i. Not all these species are being farmed at the moment.

ii. For market purposes there does not seem to be different preferences for the different 
Tilapia types. They are all tilapia or “Ngege”.

iii. The best markets are the distant ones and they require large consignments. Farmers 
should plan for big production

We hope this table can guide intending and practicing fish farmer on the choice of the fish and 
market to target. 
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