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All SARNISSA case studies will be included
in the Aquaculture Compendium, an 
interactive encyclopaedia with worldwide 
coverage of cultured aquatic and marine 
species.  www.cabicompendium.org/ac 
ummary 
The Source of the Nile (SON) fish farm was established in 2005 with support from two 
main shareholders – the Lake Harvest Group (http://www.lakeharvest.com/) and 
Greenfields Uganda Ltd (http://www.greenfieldsuganda.com/). The aim of the farm is to 
eventually have production levels of 2500 Metric Tonnes (MT) of Nile tilapia (Oreochromis 
niloticus). 

The farm currently operates a production system consisting of both ponds for fingerling 
production and cages for on-growing of the tilapia. Due to the lack of commercially viable 
fish feed in Uganda, SON has also begun to produce its own feeds on-site as required. A 
number of different types and sizes of feed are produced to meet the needs of the fish at 
SON and excess is also produced for sale to local farmers. The farm currently employs in 
the region of 35 people, who are directly responsible for day-to-day running of production. 

Some fish produced are sold as fingerlings to other farmers in Uganda, who are 
responsible for collection and transport of their purchased stocks. Most fry are used for on-
growing at the site and are grown to around 600 g before harvesting. 

Fish are sold whole and fresh to local buyers and are delivered to markets and restaurants 
as required to meet the specific needs of each client. 

The objectives of this case study are as follows: 

• To provide an overview of operations at the SON Fish Farm based on a two-week 
visit in May 2009.  

• To highlight the process of farming Nile tilapia in ponds and cages as a means of 
knowledge transfer for other parties interested in the industry
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Observations from a two-week visit to a commercial tilapia 
farm in Uganda, near Lake Victoria 

Background 

A visit was made to the Source of the Nile (SON) tilapia farm in Uganda between 24 April 
and 11 May 2009. The aim of the visit was to spend time working in each area of the fish 
farm operation in order to build up more practical experience of fish farming in an African 
context. The following case study has been written as a summary of observations from this 
visit and an overview of production systems for Nile tilapia. 

The SON farm concept came about following a visit to Jinja, Uganda, by the Managing 
Director (MD) of Lake Harvest Aquaculture Ltd, Zimbabwe. Following visits to a number of 
potential sites, the MD came across the large land area available beside Jinja prison and it 
was here that SON was founded. The land is currently on long-term lease from the prison 
to ensure operations can continue, uninterrupted, into the future. 

 

SON location map 

©Google 
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SON satellite image 

©Google 

The site was originally selected due to its proximity to Lake Victoria and the unpolluted 
fresh water resource that this provides. The location in Uganda also allows access to wild 
tilapia stocks throughout the country’s natural lakes and water bodies, where the natural 
conditions are optimum for tilapia growth (Uganda Invest, 2007). The farm has also been 
promoted by Greenfields Uganda Ltd, which is involved in wild catch fisheries and fish 
processing in Uganda (http://www.grolink.se/epopa/Publications/Proj-
folders/Greenfields_Tilapia_Folder.pdf). Due to declines in the wild fish stocks available, 
there is a great deal of support available for new aquaculture ventures to preserve these 
stocks and ensure a sustainable resource into the future (CDE, 2008). 

The SON farm consists of both cages and ponds, with the ponds being used predominantly 
to hold broodstock and produce fingerlings, and the cages being used for the growout 
stages. The target SON farm production for 2009 is 100 Metric Tonnes (MT) of tilapia to be 
sold into the local Ugandan markets, with the original farm plans indicating potential 
expansion to 2500 MT per year in the future. 

The pond site at SON became operational in 2006 and has undergone a number of 
expansion projects since then, with more ponds being put in place as land has become 
available. The farm has around 65 ponds altogether, ranging from 20 m x 25 m (500 m2) 
for fry, up to 65 m x 25 m (1625 m2) for hapas and fingerlings. 
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Ponds and hapas 

©Iain Gatward 

At the time of the visit the farm had approximately 25 cages on Lake Victoria, the majority 
of which are 8 m2. The cage site is continually expanding and improving in efficiency, and 
there are new cages being made at the farm regularly using local materials. The cage site 
is a more recent venture than the ponds, with steady numbers of fish only being produced 
in 2008 and 2009. There are a number of trial cages also in place with different volumes 
and mesh sizes to examine what size of cage and fish stocking densities will result in the 
highest efficiency of production. 

Some of the tilapia produced in ponds are sold to other farmers as seed-stock, usually at 
around 15 g, and are collected by the farmer and transported to their final destinations in 
plastic bags. The majority of fish are, however, used for growout in the cages on Lake 
Victoria. The fish go into cages at around 15 g and are harvested for market within 12 
months up to 700 g. 

The majority of the harvested fish are sold within 15 km of the farm, to local markets and 
restaurants. There is no processing of the fish and they are sold whole and fresh and are 
delivered to meet specific orders using the farm’s pickup truck. 

The farm has expanded in the last 18 months to include the growing of vegetable products 
on land near the ponds. The vegetables allow crop diversification and income security in 
times when fish are not selling as well. 

Each staff member on the farm is trained to work in specific areas with the staff rotating 
roles regularly to ensure that they are competent in each area of the farm management. 
There are qualified staff who lead each team to make sure operations run smoothly and to 
ensure that casual staff are doing the job correctly. 

Introduction 

The following case study describes the fish farming process at SON fish farm, from 
broodstock selection and breeding through to growout and harvesting. Each of the farm’s 
operational procedures is considered in turn and in as much detail as possible. The 
information collecting was limited to a 2-week period, so is not considered to be an 
exhaustive description, but is a brief overview of fish farming practice at SON. 

Introduction to Nile tilapia (Oreochromis niloticus) 

Nile tilapia (Oreochromis niloticus) is commonly farmed throughout Africa, with its 
popularity increasing on worldwide markets in recent years. In countries such as the UK 
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the demand for the species is increasing, resulting in the development of indoor 
recirculation systems for farming and greater numbers of imported fish from other 
countries. The culture of tilapia species internationally has increased from approximately 
4128 MT in 1950 to 286,938 MT in 2006 (FAO, 2007). 

Tilapia are an ideal species for farming in Africa as they can be farmed in an 
extensive/subsistence level, but can also be successfully farmed on an intensive and 
commercial scale. Nile tilapia can also be cultured either in monoculture systems, or they 
can be used in polyculture with other aquatic species. Integrated aquaculture is commonly 
practiced as well, which allows for production of more than one species, including 
livestock, and can be very efficient at the subsistence level. 

The quantity of Nile tilapia being produced in Uganda through aquaculture has increased 
from 5 MT in 1984 to over 11,000 MT in 2006 according to FAO figures (FAO, 2007). The 
presence of commercial farms, such as SON, means that this figure could increase 
significantly in coming years. 

Nile tilapia are maternal mouth brooders, which means that the female carries the 
fertilized eggs in her mouth until they are hatched. The male first creates a nest in which 
the female lays the eggs, they are then fertilized by the male before the female takes 
them into her mouth. The fry are generally ready for harvesting in 21 days after the males 
and females are put into a pond together. This allows 3-4 days for creating nests and 
fertilizing eggs, 3-5 days for eggs to hatch, and 8-10 days for fry to be guarded by the 
females. The average fry production is in the region of 350 per female per spawning. 

Pond farming of tilapia must be well managed to ensure that sexes are kept separate and 
stocking levels are monitored, otherwise the fish can display stunted growth and peak at 
less than 100 g. Monosex culture is the ideal method for preventing stunted growth as less 
effort goes into breeding and competition, and more effort goes into growth. 

The table below indicates the optimum conditions for O. niloticus to be grown. These 
values are, however, not concrete and the fish are able to survive in some extremes 
depending on the stocking density and the other variable factors (Bocek, 2009). 

Optimum conditions for Nile tilapia culture 

Variable Range 

Temperature 25-29°C 

Salinity <20 ppt 

Stocking densities - Ponds <0.5 kg/m3 

Stocking densities - Cages <150 kg/m3 

Protein requirements 30% 

Fat requirements 6-8% 

Dissolved oxygen <5 mg/L 

pH 6-9 
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Staff and training 

There are around 35 employees. This number varies depending on the number of casual 
staff employed at any particular time. Pond operations use the majority of staff and the 
rest work in the vegetable section, cages and in the office. 

As mentioned previously, there are a number of key areas of staffing for the SON fish farm 
and specific training is required for each of these. Every member of the senior staff team 
has a specific role, some of which are highlighted below, and each member of staff rotates 
between these roles to ensure that everyone is aware of the entire fish farm process. 

Key staff positions / areas of technical expertise: 

• Managing Director  
• General Manager  
• Operations Manager  
• Cage operations supervisor  
• Cage sampling supervisor  
• Hatchery, selective breeding and brood stock supervisor  
• Fingerling and pond management supervisor  
• Feed production supervisor  
• Technical design specialists and engineers  
• Delivery driver  
• Office and administration staff 

The staff team at SON fish farm includes casual staff with little or no experience, as well as 
team leaders, some of whom have fisheries/aquaculture qualifications and experience. A 
number of staff on the team are currently undertaking some level of formal training in 
higher education at the same time as working for SON. Higher education, diplomas and 
further training in aquaculture are available in Uganda at Makerere University 
(http://www.mak.ac.ug/) in Kampala and the Kajjansi Aquaculture Research and 
Development Centre in Entebbe (email: sunfishfarms@yahoo.com). 

As a company, SON places a strong emphasis on education and information dissemination 
within the fish farm team. Day-to-day tasks are undertaken by a team of local staff with 
senior team leaders supervising and reporting to the managers. There are no staff 
members living on-site at the farm but many of the staff, including management, live 
within 5 km of the site. There is a small team of night staff who are responsible for 
patrolling the site and monitoring the ponds and cages overnight, as well as ensuring the 
facilities are secure. Theft of fish from ponds and cages is a concern for the farm, but theft 
of equipment, including entire cages, is also possible and night guards are therefore 
essential. 

The farm has recently implemented an in-house training scheme, through which all 
contract staff attend talks and workshops onsite, which are run by senior members of 
staff. This training ensures that all staff are working in the areas where they are strongest 
and also ensures that everyone knows enough about what other teams are doing. The 
training means that, in theory, if someone was off sick or on leave, any other staff 
member would be able to fill their place as required. 

The weekly training courses include all aspects of farm management and operations from 
pond site selection and construction through to cage management and harvesting. 
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Pond operations 

Mass fry production in ponds 

Male and female fish at around 100 g are stocked into the 500-m2 ponds at a ratio of 2 
females to 1 male. This works out at around 0.5kg per m3, which is the carrying capacity 
of the ponds without aeration. After 21 days the pond is seine netted 3 times to remove 
the parent fish and fry (about 0.02 g in weight) are caught in a concrete draining tank at 
the bottom of the pond the following day when the pond is drained fully. This process of 
fry production is known as batch harvesting. At 21 days most of the eggs will have 
hatched and this is the most effective time to harvest the fry. 

Fry are transferred to hapas of 1-2 m2, which are made of mosquito netting with a fine 
mesh size to retain the small fish. Mosquito netting is available to buy locally in Uganda 
and can then be made into hapas as required. The fry go straight into a hapa when they 
are harvested and will remain there until they are large enough to be transferred to cages 
or sold as fingerlings. 

A grading box is used to determine the size of the small fish and fry when they are stocked 
into hapas, and to monitor growth rates during sampling. The process involves sampling 
50 fish and measuring them to get the average body length. Average body weight (ABW) 
is then calculated using the following equation: 

average body weight (g) = length3 x 0.02 x 1000 

From the blue hapas the fry are stocked into the small (500 m2) ponds until they reach 2 g 
(between 2-3 weeks), when they are then moved to the larger fingerling ponds (1625 m2). 
Once the fingerlings reach 15 g they can be sold or moved to cages, but they are first put 
into the green hapas to be conditioned, preferably for 4 days before sale. Conditioning the 
fish involves keeping them at a higher stocking density, which will be required for 
transport and stocking ponds, and they are also starved for 24 h before transport. 
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Hapas in fry ponds 

©Iain Gatward 

The total time from the first hapa to stocking in cages should be 3-5 months and at SON 
work is continually being done to keep this time as short as possible. 
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Simplified mass fry production process at SON tilapia farm 

©Iain Gatward 

Selective breeding 

SON Fish Farm has a total of eight strains of Nile tilapia, which were originally bred using 
fish sourced from three Ugandan lakes and were bred at the Fisheries Centre in Kajjansi. 
The farm is currently in the process of breeding the fourth generation of fish from these 
eight original strains. 
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Simplified illustraton of the selective breeding process used at SON tilapia farm 

©Iain Gatward 

A total of 24 ponds are used for selective breeding at the farm. The males and females 
from each family are kept separate, in 16 of the ponds, with a further eight ponds used for 
breeding the fish. 

The largest 120 male and female fish are selected from the most recent broodstock and 
are placed in a pond together at a 1:1 ratio. The process of selecting the largest 120 fish 
from each batch means that the selective breeding programme is selecting only for growth 
rate to ensure that the fastest growing fish are used for breeding on the farm. These fish 
are approximately 6 months old and were bred from the previous year’s broodstock. The 
males and females are taken from a different family group each year to reduce in-breeding 
within strains and to maintain genetic diversity. 

The breeding fish are left for 6 weeks to allow optimum development of fry; this is 
considerably longer than fry that are left for mass fry production.  

After harvesting the fry they are transferred to a mixed-sex pond and the first sorting by 
sex is done at around 50 g. The sex of tilapia can be determined from 50-g fish visually by 
trained staff. It is possible for tilapia to become sexually mature from 40 g body weight so 
it is essential that fish are separated as soon as possible. Once the males and females 
have been separated they are kept in separate ponds until they are ready for breeding, 
when they will be put in a pond at the desired ratio. 
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After growing to 50 g and separating sexes, the broodstock fish are collected by seining 
and are transported to their new pond. The fish are placed into 2 hapas with an empty one 
in the middle and they are then counted into the middle one if they are large, and 
otherwise put into the pond – with a double check that they are all of the right sex. All fish 
not retained for broodstock are retained in the pond for mass fry production. The 120 
selected fish go on to be used in a repeat of this process for the next generation of 
broodstock. 

Sampling 

Sampling is an essential part of production at SON in order to monitor the growth rates 
and feed conversion ratios (FCR) of fish as they move through the production cycle. The 
broodstock fry are sampled weekly to monitor their growth rates, the mass fry production 
fish are sampled every other week. 

Sampling is always done in the early morning to keep stress levels as low as possible. 
Tilapias are cold blooded so are therefore sensitive to fluctuations in temperature, which 
can also affect stress levels. Where possible the fish are starved for up to 24 h before 
sampling, as this also helps to reduce stress levels. 

The sampling process involves using a seine net to gather fish from a fingerling pond and 
collecting a sample of the fish in a bucket. The bucket is then weighed and the fish are 
counted out, allowing a calculation for total weight as shown below: 

(Total weight / total number) x 1000 = xx g 

Grading 

A system of passive grading is used at the farm for the fingerlings before they are 
transferred into the cage production at the lake. This ensures that they are all around the 
correct size and is also less stressful for this fish than mechanical grading, which requires 
more physical contact. 

The farm has a specialized hapa with parallel grids stitched in at set widths. The hapa is 
placed in a canal with running water and the fish naturally swim upstream as far as 
possible. Big fish of around 15 g are retained in the first section and the smallest fish can 
swim through all three grids to the top of the hapa. The smallest fish are retained and put 
back into ponds to continue growing until they are large enough for the cages; the larger 
fish at around 15-18 g are then transferred to cages for out-growing. 
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Grader in channel 

©Iain Gatward 

If not carried out carefully so as to minimize stress, the grading process can be harmful to 
the fish and can lead to physical damage, increased stress levels and subsequent reduced 
feeding rates. It is however an essential part of production and must therefore be well 
monitored and managed. For these reasons mechanical grading is kept to a minimum and, 
where possible, passive grading is used. 

Feeding 

The feeding of fish in ponds is done entirely by hand using feeds made at the farm. The 
feed varies in size from fine powder fed to fingerlings with a spoon, to pellets fed to larger 
fish using a feed scoop and throwing it over the pond surface. In the hapas, feed is placed 
into a floating feed ring to ensure that it all stays within the net and does not spread out 
into the rest of the pond. 

Predator control and pests 

An abundance of bird life around the SON farm means that predation is a serious 
consideration and constraint to production. Monofilament lines are stretched at regular 
intervals over each pond surface to reduce predation by birds by keeping them out of 
ponds as much as possible. The lines seem to be effective in preventing birds from landing 
on the water and diving, but many of the birds feed from the side of ponds and jump in 
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under the lines. Only a net would stop the predation altogether, but this would be 
expensive to purchase and would make routine pond operations and maintenance harder. 

Another pest at the SON farm, which is being noticed more frequently when draining 
ponds, is a shrimp. The species has not yet been identified, but is likely to be a pest as 
they often burrow into the sides of ponds, which can lead to drainage problems and 
damage to the integrity of pond walls. 

A further pest in the ponds is small insects. These insects can cause problems when 
harvesting fry from the breeding ponds as they are small and are caught in the nets when 
collecting fry. As the insect breathes air at the surface, it can be killed by using a very 
diluted mixture of diesel and oil over the surface of the pond. This procedure is not done at 
SON as it is not best practice for the environment, but is an effective way of keeping insect 
numbers to a minimum when harvesting fish. There are potentially serious environmental 
consequences that could result from putting diesel in the water such as reduced water 
quality downstream or pollution of the pond substrates, so requires appropriate monitoring 
and mitigation measures. There is also potential, when using products such as diesel, that 
the fish flavour can be tainted, therefore resulting in poor quality product. 

Engineering 

The ponds at SON are constructed on a small slope towards the lake, which should ideally 
be 1.5 m to 3 m in every 100 m. This allows for sufficient drainage of water through the 
system and makes the construction process more efficient as less earth needs to be moved 
for each pond. The up-hill earth is simply piled on the downhill side of the pond – if ponds 
are designed and built well there should be very little, if any, soil remaining at the end of 
the last pond. 

Sloping sides are essential for ponds to ensure minimum erosion. Ideally the sides should 
be checked every time the ponds are drained and repairs conducted as required. The mud 
in the bottom should be transferred back to the sides and re-compacted to ensure efficient 
use of materials after each harvest. If a pond is constructed in an appropriate location, 
with the right slopes in the first instance, then repairs will be kept to a minimum. In 
locations where sufficient time and money are not invested in the planning and design 
process it can often end up being a false economy and result in a requirement for more 
time and investment further down the line. 

 

Basic pond contruction diagram 

©Iain Gatward 

Best practice in pond construction indicates that it is better to use the existing materials 
found at the site with appropriate design measures, rather than importing foreign 
materials. Plastic lining material can be very expensive (up to US $10/m3) so would result 
in very high capital costs before stocking has even begun in ponds. 
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The clay content of the soil is a key factor in pond design and construction. SON has 
approximately 70% clay which, although manageable, is not ideal as it cannot be easily 
compacted. The small particle size of this substrate means that the ponds can easily 
become cloudy with suspended sediment. The ideal clay content is around 40%, which 
allows for suitable water retention and compaction for the bottom and sides. If particle size 
is too small it cannot be adequately compacted and will simply move to the side when 
pressure is applied. 

In order to make the harvesting process more efficient, SON has designed ponds with 
concrete catch-basins at the stand-pipe outlet location. Using these basins means that the 
water drains out of the pond and the last section of the pond to empty is concrete rather 
than mud. The concrete results in less stress on the fish, easier harvesting of the pond and 
therefore less mortalities through loss in the muddy sides of the pond during draining. 

 

Harvesting fry in a SON pond 

©Iain Gatward 
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The ponds are drained by lowering the standpipe to the desired level. Some of the ponds 
can be drained by lowering a standpipe from an elbow and in the remaining ponds the 
standpipe must be lowered by taking out sections to reduce the water level. To fill the 
ponds a bung is placed at the bottom end of the ponds in the drainage pipe, the water 
then fills the pond where there is least resistance (the pond with a lower standpipe). 

Original pond construction at SON was undertaken with the use of available local labour. 
Cost of pond construction was around US $1000 per 500 m2 pond and each one was dug 
by hand.This price increases per pond up to US $1500 depending on the surface area, 
pipes and additional equipment installed in each. 

At a site like SON it is important to also have a drainage canal to remove any excess water 
and prevent flooding of the ponds during the rainy season. If ponds are flooded, the fish 
are able to move between them, which can have serious implications for production and 
pond management. As well as the water supply channel, SON have put a drainage channel 
in place below the ponds as an outlet when each pond is drained. This channel also serves 
as an overflow for the supply channel during heavy rains and helps to prevent flooding at 
the site. 

Cage operations 

Once the fish are ready to be moved from the ponds at 15-18 g, they are stocked in cages 
with around 2400 fish being put into each 2-m x 2-m x 2-m cage. These fish remain in the 
cage for up to 12 months until they reach harvest size of 700 g, or whatever weight is 
required by the buyer. Ideally the growing time will be reduced at SON in the future once 
the process becomes more efficient and food conversion ratio (FCR) improves. 

The majority of the cages measure 2 m x 2 m x 2 m, but there are a number of smaller 
and larger versions being trialed to see if they are better suited to the environment and 
the fish, as well as being easier to manage. The majority of cages are therefore 8 m3, but 
with the freeboard at the top the total volume is more like 7m3. Currently there are around 
28 cages in the lake, but they are being manufactured and added at rate of up to 2 per 
week. The frames for cages are made at the farm by a team of welders and fabricators. 
Nets can be sourced from Uganda Fishnet Manufacturers Ltd in Kampala (email: 
ufmltd@ipsuganda.com) and some nets are made locally for the farm by suppliers in Jinja. 
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SON cages from a boat 

©Iain Gatward 

Some of the cages have been fitted with a fine mesh net and stocked with fish at around 5 
g. The different cage sizes and fish sizes are being trialed at varying stocking densities to 
see if the fish show good survival and growth from a small size in the lake. If so, this 
would cut down the pond-time dramatically and could greatly increase production 
numbers. The trials also allow the farm an opportunity to see how the FCR can be 
optimized. 

Since cage culture commenced at SON fish farm in 2007, the average stocking density has 
been around 5 kg/m3 for fish of 15-18 g when they are first put into the cages. The 
average stocking density at harvest has been in the region of 120 kg/m3 and average 
body weight (ABW) at harvest has been around 420 g. 

Sampling - test weighing  

Each cage is sampled every 2 weeks using a floating platform from which the cages can be 
easily accessed. The fish are starved before sampling in order to keep stress levels as low 
as possible. A boat positions the platform in place and it is then easily moved down the 
row of cages by hand. Two locally made boats are owned and maintained by SON, one of 
which has a small outboard motor for getting from the shore to the cages (an approximate 
distance of 200 m); the other is paddled out as required. The use of the outboard engine is 
kept to a minimum to avoid noise and vibration stress in the fish, so paddles are used 
regularly, and, when feeding, the staff pull the boats along using ropes on the cages. 
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Sampling is done by lifting one side of the cage lid and throwing in a cast net. The fish are 
placed into a net suspended from a hole in the centre of the platform and the process is 
repeated three times, or as many times as required to catch enough fish. The fish are then 
collected into a mesh basket and weighed using digital scales before being counted back 
out into the cage. The process is repeated using the fish from the centre net until at least 
100 fish have been sampled. An average weight can then be calculated from the total 
weight and number of fish sampled. Alternative methods have been tried for sampling the 
fish to reduce stress levels and manual handling. However, the net cannot simply be raised 
for sampling due to its weight and difficulty because of its size and shape, and the 
relatively unstable platform. Also, when the whole net is raised, the fish are crowded to 
the surface and there is more chance of them leaping over the sides and escaping. 

The process is an effective way of sampling the fish but can result in increased stress 
levels and physical damage to the fish that are collected. The mesh of the cast net can 
catch on the scales and in some cases can remove them from the fish. All fish are counted 
into the cage by hand, so it is important that this is done carefully by the staff to prevent 
undue stress and physical damage. 

Although there are some negative physical impacts resulting from sampling, it is important 
to weigh fish regularly to ensure that they are growing at a good rate and to monitor the 
FCR. Regular weighing also allows the farm to work out food consumption rates and 
requirements for each cage through percentage body weight changes. Ideally the rate of 
sampling can be reduced at the farm once cages are well established and routine 
operations are taking place. During trial periods however, it is essential that this data is 
gathered on a regular basis to help management decide which cage size, mesh size, and 
feed is optimum. 

All sampling data from the farm is collected by a designated staff member, who is 
responsible for ensuring that sampling is done on-time for each cage and the data is then 
put into a company computer. The information is collected is a set spreadsheet format 
using Microsoft Excel and this allows the farm management to monitor FCRs and feeding 
rates etc. 

Feeding 

The fish in cages are fed by the husbandry staff three times a day – first thing in the 
morning, around midday and then again in the late afternoon. The feeding regime is 
planned and quantities measured in advance to make sure that fish have optimum growth 
and the best possible FCR. Accurate data is kept on planned and actual feeding rates so 
that FCR and fish health can be monitored. 

Demand feeders are used on the cages so that the fish have access to as much food as 
required. The feed is put into demand-feeders by hand at each feeding time so that the 
husbandry staff can make sure that the feeders are working correctly and monitor the 
feeding performance of the fish. 

The feed used for both the ponds and cages is made on-site and is sinking feed. The use of 
sinking feed means that monitoring is required to ensure that fish are consuming an 
optimum quantity of feed and there is minimum waste. The demand feeders allow the fish 
to consume the feed they require and therefore results in minimum feed waste. Floating 
feeds are generally accepted as being better for reducing waste and costs, but they are 
expensive to produce and are not yet available in Uganda on a commercial scale. Following 
recent studies into the requirement for floating / extruded feeds in Uganda, there are 
some individuals and companies beginning to produce them on a relatively small scale, 
such as UgaChick (http://www.uganda.co.ug/ugachick). Trials have been undertaken at 
some locations in Uganda using imported feeds, but they have shown that it is expensive 
and not economically viable for large-scale commercial farms. 
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Mortalities from cages are removed, counted and recorded every morning when the fish 
are first fed, and they can also be removed throughout the day as they are seen. Dead fish 
generally float on the surface so can be easily reached either by hand or with a net. 
Keeping a record of mortalities is essential to allow management staff to know exactly 
what biomass of fish is in each cage at any one time. 

Data recording and administration 

The maintenance of accurate data on pond and fish performance is essential in the running 
of a successful fish farm. There are individuals within the team at SON who are responsible 
for recording specific information and recording data at the different stages of the fish 
production cycle. 

The initial data required before the production cycle begins allows management to predict 
quantities of fish that will be produced on a monthly and annual basis. Once the 
management decide on an annual production level that is to be achieved, a series of back-
calculations can be used to determine what quantity of fish is required at each stage of 
development, as highlighted in the example table below. 

If the target for annual production is 100 MT of fish at 700 g each, this means that a total 
of around 145,000 fish will be required at a harvestable size. The table below indicates the 
percentage survival levels expected at each stage, as well as the number of fish that will 
be required. The table highlights that in order to produce 100 MT of fish a year i.e. 8MT 
per month, a total of 334,179 fingerlings will need to be produced, with an overall survival 
rate of 43%. The calculations are made using the assumed percentage survival rates at 
each stage as shown below: 

Production numbers for 100 MT fish per year 

Production Stage % Survival Losses Number of fish required 

Cages 80 1.25 181,250 

Fingerlings 80 1.25 226,562 

Nursery ponds 80 1.25 283,262 

Hapas (SR) 85 1.18 334,179 

A number of computer spreadsheets are maintained by the administrative management 
team in the main office at SON to record FCR, growth rates, feed requirements, etc. 
Separate spreadsheets are maintained for the ponds for hapas, fry production, fingerlings, 
broodstock and selective breeding ponds, and also for the cages. Detailed data is collected 
throughout the cycle to monitor the fish growth and to ensure optimum use of feeds; this 
ensures that the farm is working as efficiently as possible. 

For each of the key monitoring areas, such as FCR, growth rates, feed, mortalities etc., 
summary sheets are also produced and printed out for the relevant husbandry staff. The 
summary sheets allow the reader to tell at a quick glance how the fish are performing in 
each system, as well as gaining an overall picture of the farms performance in a given 
time period from a day through to a year. 

Traceability is very important with the stock, so much so that any fish harvested from the 
cages can be traced back to its original batch number and broodstock parents. This is 
crucial if fish are to be exported in the future, as buyers require full traceability in line with 
British Retail Consortium (BRC) codes (http://www.brc.org.uk/). 
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Feed production 

The production of feed at SON can require as much as 70% of the overall fish farm budget 
allocation. Feed production is a very expensive process due to the cost of ingredients and 
it is also labour intensive. When the pelletizer is not working, as many as 16 people can be 
required for the day-to-day running of feed production from measuring ingredients to 
grading the pellets. 

At SON there are two key types of feed produced, 30% protein and 45% protein. The vast 
majority of the production is of 30%, which is the standard feed for all fish above 
fingerling size at the farm. The 45% feed is only produced for the fry and is in a fine 
powder form. The feed containing 45% protein is also popular with catfish farmers, who 
need the higher protein content for their fish. As well as producing the feeds for direct use 
at the SON farm, they also sell feed to outside farmers who collect it themselves. The price 
of feed depends on the type, quantity required and cost and availability of ingredients. 

For each feed ingredient there are a number of alternative options available, as shown in 
the table below. 

Feed ingredient options at SON 

Ingredient Options Form and method 

Mukene* Either fresh or powdered/dry 

Soy beans Dry beans, milled into powder 

Fish meal Powdered 

Protein 

Fish Fresh or powder 

Vitamin C Stabilised for high temperatures/cooking Vitamins 

Premix 25 kg bags of powder – 1% of ingredients 

Maize Flour 

Maize Bran Bran (not used at SON) 

Wheat Bran Bran 

Carbohydrate 

Wheat Pollard Like bran – by-product of wheat milling 

Cassava flour Flour – best & cheapest option Binders 

Molasses From sugar production – not used at SoN 

Preservative Preservatives Not used at SON so reduced shelf life 

Snail shells Milled to powder    

Lime stone Powder 

Salt NaCl Powder / crystals 

Oil Vegetable oil 1% to improve digestibility and energy 
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*The main source of protein used in the feed created at SON is the small fish called 
mukene. The mukene is either used fresh, and pounded before being made into a soup, or 
it is used in a dry powder form that is milled locally. 

In order to make the 30% protein feeds water is heated to 90°C with either fresh or dry 
mukene. The quantity of mukene required depends if it is fresh or dry, the dry version 
contains much more protein per kilogram and less is therefore required than if using fresh. 
The remaining ingredients are then added in the appropriate quantities and this makes a 
thick soup-like mixture. 

 

Sun-drying mukene 

©Iain Gatward 

The feed is pressed through a sieve while it is still wet and the mixture is then laid out on 
black plastic sheets to dry in the sun. The sieving process can either be made by hand 
pressing it through a tray, or using a pressing machine to force it through a similar 
perforated tray. 

Once the feed is dry it is crushed through a similar sieve, again by hand, and then put into 
a grader. The horizontal sloping grader has varying mesh sizes to make the appropriate 
feed sizes. The first mesh is very small to allow only powders to fall through, and there are 
three subsequent mesh sizes before any remaining pellets fall out the bottom of the grader 
to be re-crushed as they are too large for the fish. There are a total of five different sizes 
of pellets made at SON and these can be produced in batches according to the 
requirements of the farm or customers. 
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Grade 3 feed produced at SON 

©Iain Gatward 

Temperature and dissolved oxygen 

Although they are a hardy species, the growth and survival of Nile tilapia is still dependent 
upon good environmental parameters. For this reason the dissolved oxygen (DO) and 
water temperature are monitored daily in both the ponds and the cages to ensure that 
they are within the required levels. The process is very simple and involves placing a 
digital DO meter and thermometer into the water and taking a reading at a number of 
points across the farm. 

The DO levels are generally lower in the morning, when fish can be seen at the surface of 
the water trying to get more oxygen, this is known as piping and can be seen in the hapas 
on calm mornings. 

Market and marketing 

Most of the fish harvested at SON are sold to the local markets in Jinja. The farm’s driver 
takes fish to the evening market in Jinja every day, as well as deliveries to local 
restaurants and cafés as required.  

When fish have grown to a harvestable size and are required for customers they are taken 
either from ponds or cages, depending on the size and quantity required and available. 

  22



  EC FP7 Project, SARNISSA Observations from a two-week visit to a commercial 
tilapia farm in Uganda, near Lake Victoria 

Fish are harvested from ponds using a seine net and are then weighed in a basket to 
ensure the correct quantity and size. If a large number of fish are required, an entire cage 
can be harvested simply by detaching it and towing it to the shore to remove the fish. 

Whole fish are transported to customers in a company vehicle immediately after they have 
been harvested, to ensure the product is as fresh and high-quality as possible. 

Fingerlings are also sold to other fish farmers in Uganda who come and collect from the 
farm. The fingerlings are sold individually at either 5 g or 15 g, with the price dependant 
on the size and quantity purchased. When buying small fish the cost is relatively low, but 
the risk the farmer is taking can be considerable, depending on how they are handled and 
transported, as until the fish are 15 g, they are not as strong and may not last the 
journey. Ideally the fish are starved before transport in order to reduce stress and, 
wherever possible, fish are transported early in the morning. A calculation is used in each 
sale to make sure that an appropriate number of fish are put in each bag with the correct 
amount of water and oxygen for the journey. The recommended density is 2 kg fish in 10 L 
water. Once the fingerlings have been put into a plastic bag with water, oxygen is pumped 
into the remaining space and the bag is sealed with a rubber band. An even lower density 
should be used with smaller fish to account for their faster metabolism. 

 

Fingerlings ready for transport 

©Iain Gatward 

When fingerlings are sold, 5% extra is normally added free of charge by SON to account 
for any mortalities that may occur during delivery to the destination farm. 
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Farm diversification 

Since early 2008 SON fish farm has begun to diversify the business by growing a selection 
of vegetables on the land around the ponds. By growing these crops, SON are able to 
provide an extra source of income for the farm as well as providing an increased level of 
financial security; if there is a year when fish fail to grow or sell well there will still be 
revenue from vegetables. 

 

Vegetables growing around the SON ponds 

©Iain Gatward 

The vegetables being produced are still at an early stage and trials are being undertaken 
with different species and techniques to optimise the available resource and production 
potential. The local market requirements are also being assessed in order to determine 
which products will be the most economically viable and of most benefit to the surrounding 
communities. 

Conclusions 

 

The two-week visit to SON fish farm described in this case study was enough to allow a 
brief amount of time in each area of production and management. Two weeks is sufficient 
to provide a good idea of how the farm works and management practices, but, of course, 
not all farm activities take place in such a short period. As a result, this document provides 
an introduction to SON fish farm and provides an overview of the key areas, but is by not 
intended to be exhaustive. 
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As well as expanding a successful business, SON has been able to contribute towards 
social and economic improvements for the local community, some of these impacts are 
listed below: 

• Employment opportunities – SON began with only one staff member in 2005 and 
currently have more than 35 staff employed including men and women throughout 
all areas of the farm  

• Food security is improved in the local area through production of fish, the wild 
supply of which is becoming scarce  

• Improved economic activity and market access for buyers, which are able to sell 
tilapia products that are becoming harder to source from wild catch  

• Income generation for local businesses supplying SON, such as Uganda Fishnet 
Manufacturers Ltd and feed ingredient suppliers  

• Knowledge transfer both internally with employed staff and externally through 
training of out-growers and other tilapia farmers. 

Although there are still some areas where improvements can be made in the production at 
SON fish farm, the number of positive steps taken in the past four years seem very 
encouraging. Trials will continue in the fingerling, pond and cage sections of the farm as 
well as in those of feed production and marketing. The data collected from these trials will 
lead to improvements in farming practice at SON, and this will benefit the wider 
aquaculture industry in Uganda, which will also be able to learn from these experiences. 
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L
 
inks to websites 

Name Address (URL) 

Lakeharvest Group Ltd http://www.lakeharvest.com/

Greenfields Uganda http://www.grolink.se/epopa/Publications/Proj-
folders/Greenfields_Tilapia_Folder.pdf  

Ugachick Uganda http://www.uganda.co.ug/ugachick  

British Retail Consortium http://www.brc.org.uk/  

Auburn University 
http://www.ag.auburn.edu/fish/international//til
ap.htm  

Centre for Development and Enterprise (CDE) 
http://www.cde.int/documents/200841NDYIOLP
7P8.htm  

FAO Fishstat Plus 
http://www.fao.org/fishery/statistics/software/fi
shstat/en  

 

Uganda Investment Authority http://www.ugandainvest.com/  
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