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Summary  

Tilapia and catfish fingerlings are mainly produced by private sector enterprises in Uganda. 
A rapid appraisal approach of fry producers was initiated in June 2010 to collect 
quantitative and qualitative information about farm production. Sixty-one hatcheries of 
catfish, tilapia or mirror carp were identified. Visits were made to 31 farms located in 18 
districts and the National Fisheries Resource Research Institute (NaFFIRI) contributed by 
providing information about five other farms in Buganda Region. 

Three categories of hatcheries were identified without taking the one largest-scale farm 
also producing fingerlings in Uganda into account. The number of workers was the first 
variable used to categorise the farms: six or more workers (Medium Enterprise) against 
less than six workers (including family workers). Farms/hatcheries with less than six 
workers are composed of two types as characterized by the destination market of their 
fingerlings. Within this categorisation the first type ‘Associative Farm’ belongs to a local 
group of farmers and sells the fingerlings mainly inside the group. The second type, 
‘Intermediate Enterprise’, can be part of an association, but the fingerling production is 
destined for a wider market. Farms included in this Intermediate Enterprise group also 
tend to have larger facilities. This type tends to move towards becoming a Medium 
Enterprise. 

A fourth type of farm, represented by Source of the Nile (SON) Fish Farm, which was not 
included in the previous categories, can be considered a ‘Large-scale Enterprise’. 

It was demonstrated that, in Uganda, the Commercial Farms (Medium- and Large-scale 
Enterprises) also contribute to the development of the aquaculture sector by providing 
training and innovation. Only SON Fish Farm has established a fish selection breeding 
programme for its tilapia broodfish in order to improve the growth rates, dress out weights 
and some other factors   for the resulting progeny generation by generation.

All SARNISSA case studies are included in 
the Aquaculture Compendium, an 
interactive encyclopaedia with worldwide 
coverage of cultured aquatic and marine 
species.  www.cabi.org/ac 
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Background 
Fry/Fingerlings (fish sold by hatcheries) production is one of the main challenges for the 
development of fish farming activity in Uganda, both in quantity and quality. Until 1990 fry 
production tended to be run by the public sector and governmental institutions. However 
demand was never met and appropriate funds and technical assistance were lacking. At 
this point government strategy began to change and the government turned to the private 
sector to develop and increase production. Today, in Uganda, fry and fingerlings are 
almost exclusively produced by the private sector. Nevertheless, the Government is 
planning to restart fry production activity after the renovation of four research stations of 
the National Fisheries Resources Research Institute (NaFFIRI) located in Kajjansi, 
Bushenyi, Mbale and Gulu. In Bushenyi, the Ruhandagazi Fry Centre has not been 
operational or producing any output since 2008. This Centre was renovated and provided 
at considerable cost with appropriate equipment; generator, reservoirs, heater, feed store, 
offices, and 10 ponds for broodstock and smaller fish. Their target was to produce at least 
5 million catfish fry (Clarias gariepinus) and tilapia (Oreochromis niloticus) per year. In 
Gulu, the Centre there is said to have a capacity to produce per year 500,000 tilapia fry 
and 2 million of catfish and mirror carp (interview and estimates from District Fisheries 
Officers – note not actual production but estimate).The resultant fry should be sold to 
private farmers at a low price. It is worthwhile noting that these are all  projected figures 
by government employees, and the proof with each of these  hatchery stations will or not  
be validated in the next 2-3 years.  

Bondad-Reantaso (2007) recorded that 50 private farms in Uganda had facilities to 
produce fish seed of catfish and tilapia. The present study aimed to assess fry production 
in Uganda and analyse how the private sector, especially commercial farms, are 
contributing to aquaculture development through fish seed production. 

 

Methods 

A rapid appraisal approach was used to collect information from fry producers about farm 
production (quantitative and qualitative data) and rearing processes. 

The first step was to list farms within Uganda producing fry of catfish and tilapia. The list 
of operational hatcheries in the country was established through a literature review of the 
more recent international projects (Bondad-Reantaso, 2007; USAID, Fisheries Investment 
for Sustainable Harvest, in Uganda), meeting with the District Fisheries Officers (DFOs), 
researchers of Aquaculture Research and Development Centre-Kajjansi (ARDC-Kajjansi is  
part of the National Fisheries Resources Research Institute (NaFIRRI) and National 
Agricultural Research Organization (NARO)), and also  with key informant  interviews with  
private farmers. 

Normally, a permit from the Fisheries Authority must be obtained to set up a fish farm. 
However, many farmers build ponds without any permits and also, if unsuccessful, 
most farmers stop their aquaculture activity without declaring it to the relevant 
government authority. Every year new farms are established and others discontinued. No 
updated list was available at the time of the present study. ARDC-Kajjansi is 
currently carrying out research and a survey of hatchery production. Hence as a result of 
the above such figures for numbers of fish farms /hatcheries often quoted in reports 
should be taken with a significant degree of care. 

In this survey of 61 hatcheries identified, producing catfish (Clarias gariepinus), tilapia 
(Oreochromis niloticus) or mirror carp (Cyprinus carpio); 56 were operational and 5 were 
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not operational (under construction or renovation). This list included all scales of 
production, all the farms carried out commercial fry production. Of the 50 farms listed by 
Bondad-Reantaso in 2007, 26 were still operational, 3 had stopped activity, and no 
information was collected about the other 21 farms listed. These farms were never 
mentioned during the various interviews. 

Table showing the numbers of farms producing fry in different regions in Uganda 
(2010, interviews of District Fisheries Officers (DFOs) and farmers) 

REGION 

Not 

Operational Operational Total 

Buganda East     14 14 

Ankole           7 7 

Busoga           6 6 

Bukedi           5 5 

Kigezi          2 4 6 

Tooro           1 4 5 

Buganda West     3 3 

Lango            3 3 

Acholi          2 2 4 

Bunyoro          2 2 

Elgon            2 2 

Teso             2 2 

West Nile        2 2 

TOTAL 5 56 61 

Fourteen hatcheries were situated in Buganda East (Wakiso, Mukono, and Kampala 
districts), eleven in Busoga and Bukedi (Eastern Region, Uganda), seven in Ankole. In 
Bukedi, mirror carp culture is more developed because of the lower water temperature 
as compared with other regions. 

Identification of farms was a challenge and one of the main limiting factors for the present 
study. Considering the number and their geographical distribution, it was not possible to 
identify and visit all the farms. A random sample was taken, within travelling distance from 
Jinja, where the main author was based. Accessibility of farms and the large distances 
between them were limiting factors in the implementation of the survey. 
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31 farms in 18 districts were visited whilst ARDC-Kajjansi (the main government 
Aquaculture research station) provided information about five other farms in Buganda 
Region. South-Western region (Kabale), mainly focused on mirror carp farming, and West-
Nile region, where fish farming is just starting, were not surveyed. A new hatchery for 
catfish and tilapia had been operational since November 2010 in Gulu. In Karamajong 
region, the seasonal variation and lack of water has made fish farming difficult to develop. 

Based on farm locations, catfish and tilapia seed mainly come from the central and eastern 
parts of the country. In the northern part of Uganda (West Nile, Gulu, Kitgum), fish 
farming is just starting but has a large potential. The northern areas benefit from high 
temperature and water availability in abundance. Moreover, the distance from the 
considerable wild fisheries of Lakes Victoria, Kyoga and Albert enables farmers to obtain a 
better trade price for their fish. 

Table showing the locations of the farms visited in this study. The four government 
hatcheries in renovation/construction (Kajjansi, Bushenyi, Gulu and Mbale) are included in 
the table.  

 Frequency Percentage 

Buganda East 11 30.6 

Ankole 6 16.7 

Busoga 3 8.3 

Bukedi 4 11.1 

Tooro 4 11.1 

Buganda West 3 8.3 

Lango 2 5.6 

Acholi 2 5.6 

Teso 1 2.8 

Total 36 100.0 
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Results 

General characteristics of hatcheries surveyed: 

a) Species of fish produced 

Of the 36 farms included in the survey, 22 were producing tilapia (Oreochromis niloticus) 
and catfish (Clarias gariepinus) fry, five only tilapia fry, and nine only catfish fry. 

Table showing species of fish produced by hatcheries surveyed (On = Oreochromis 
niloticus; Cg = Clarias gariepinus). 

 Frequency Percentage 

Cg 9 25.0 

Cg and On 22 61.1 

On 5 13.9 

Total 36 100.0 

b) Size of farms and activities 

The average size of farm/hatchery surveyed (total pond surface area) was 11,000 m², with 
a minimum of 400 m² and a maximum of 52,000 m². 

Total pond surface area per farm of the farms visited (m²) 

Total pond surface area per 

farm 
Frequency Percentage 

<2000 3 8.3 

2000 – 4999 10 27.8 

5000 – 9999 10 27.8 

10000 - 19999 1 2.8 

20000+ 7 19.4 

Total 31 100.0 

Only three farms had a pond surface area of less than 2000 m². These three farms focused 
on fry production only and none of them had growout ponds. The broodstock was collected 
from other fish farms. Farms with a total pond surface area of more than 2000 m² 
produced and maintained their own broodstock. Four farms were exclusively focused on fry 
production, and one was mainly producing catfish, but could also produce tilapia fry if 
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there was a demand. The remaining farms produced fish seed and growout fish (mono- or 
polyculture, in ponds). 

Pond surface area was correlated with fish farming activities, a large surface area being 
required for growout and broodstock production. 

c) Sustainability of fry production 

The first farm started fry production in 1993. Thirty five percent of the hatcheries had 
started less than three years ago and only 20% had started before 2001. Several farms 
were not constantly active, and had stopped production for several years. 

The biggest farms (with a total pond area of over 20,000 m²) had started before 2007, but 
there was no correlation between the size of the farm and the date of beginning fish 
farming activity. 

Initiation of fry production in Uganda 

Most of the hatcheries visited in Buganga and Busoga started before 2007 and are still 
active. In Acholi, farmers had started before 2007, but had stopped their activity a few 
years ago. However, one of these farmers restarted fry production in 2010. In Ankole and 
Tooro regions there has been a recent acceleration in development of fish farming activity. 
In Tooro district the low temperature (at high altitude) still causes problems in running 
hatcheries. Fry production had just started in the year of the survey in the northwest 
(Arua) region. 
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Table showing the number of farms starting in different years in the different regions 

 

Year fry production started 

Total <= 2001 

2002 - 

2007 

2008 - 

2009 2010+ 

Region 

Acholi 0 2 0 0 2 

Ankole 1 1 4 0 6 

Buganda 

East 
1 8 0 0 9 

Buganda 

West 
1 1 0 1 3 

Bukedi 0 2 1 0 3 

Busoga 1 2 0 0 3 

Lango 1 0 1 0 2 

Tooro 0 1 1 0 2 

Total 5 17 7 1 30 

d) Workforce 

Workforce characteristics were quantified and qualified by the number of workers on each 
farm, the origin of workers (family or employee), and their qualification (primary, 
secondary, diploma, or degree in fisheries or aquaculture). 

Most of the farms employed between one and five workers. Only one farm employed more 
than 20 people. The number of workers was significantly correlated with the number of 
ponds on the farm. 

Six farms used a workforce of family members, composed of a maximum of five people. 
These farms produced both fry and table-size fish. Three farms grew catfish, and three 
catfish and tilapia in a polyculture system. Each farm produced less than100, 000 fry per 
year of catfish and tilapia. 

Among farmers using employee workers, 16 of 23 employed qualified staff (1 employee 
per farm) came from the Fishery Technical Institute (FTI) or Makerere University. 

e) Farmer organizations 

60% of the farmers belonged to some sort of farmers group. These groups were composed 
of five to 20 farmers and had a coordinator to facilitate production and distribution of fry to 
other farmers. 
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f) Markets 

Catfish Fry/fingerlings were sold to fish farmers for growout production or broodstock and 
to fishermen as bait. Sizes ranged from 4 to 20 cm, priced between 100 and 500 U 
Sh (€1=3081.69 U Sh in December 2010), respectively. Fish over 10 cm were 
mostly sold as bait. 

Tilapia fry/fingerlings were sold for a price between 50 and 200 U Sh. The weight ranged 
between 0.2 and 8 g. Fry were sold to fish farmers for growout or as broodstock. Small fry 
could be bought by some middlemen (nursers) who grew them to a weight of 8 to 10 g to 
then sell them to fish farmers for growout. Stocking at a larger size limits mortality. 

Catfish length and price in 2010 (U Sh) 

Catfish, price/fry Tilapia, price/fry 

 

Size (cm) Price 

1-4 100-150 

5-8 150-200 

8-12 200-300 

12-20 250-400 

 

Weight (g) Price 

<=2 50-100 

3-8 100-150 

Access to markets 

The market was characterised by the geographical area targeted (local/proximity, 
national/Uganda, international/East African Community and/or Democratic Republic of 
Congo) and the market demand (low, normal, or high demand). The market was mainly 
local or national. Eight farms sold fry throughout the country. Only three farms were 
trading with neighbouring countries (DRC and Kenya). The network between outgrowers 
and seed producers had many flaws. Kamwenge and Ibanda provided good examples. In 
these districts, farmers did not find buyers for their fry. Production was new in the area 
and there were no appropriate production models. Farmers did not have any access to 
advice for improving their production. Access to good quality broodstock was often 
difficult. In these regions, most of the fish farmers stocked their ponds with fry from 
Bushenyi and Masaka. Here the lack of advice and communication was the main problem 
inhibiting market development. District Fisheries Officers (DFOs) found that many farms 
stopped their activity because of lack of seed while fry producers did not have enough 
demand in the market for their fry. The market difficulties had an impact on the production 
cycle (not regular, depended on the demand). Twelve farms (35%) reported marketing as 
an issue, while 65% of the farmers said they had no problem in selling their catfish fry. 

Farmers in the north reported that fish farming has recently revived and that the market 
was now increasing. 

Bait market 

For the farms around the lakes, bait can represent the largest market (up to 70% of 
sales). Fingerlings of catfish of more than 10 cm can be used for long line fisheries- these 
are people fishing for the famous Nile perch. The number of long lines in the lakes was 
estimated to be 8 million (personal communication, NaFIRRI) by 2011. Bait demand is 
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high during the rainy seasons (April to June and October to December), but very low 
within the dry season. Adaptation to meet and keep in line with this demand is only 
possible for big farms. Moreover, not all hatcheries can provide for the bait market; 
farmers have to produce larger fingerlings, above 10 cm, requiring a higher investment 
per fingerling. For the moment, only 10 farms sell fingerlings as bait (2 to 70% of their 
production with an average of 20%). This market was seen as promising, but there is a 
pricing issue, fishermen still prefer to catch their own bait from the lake because this is 
cheaper compared with buying from fish farms. 

Tilapia fingerling market 

For tilapia, the challenge is different. Many farmers do not have good management over 
their fry production and the quality of seed they provide is poor. Many outgrowers produce 
their own tilapia fry because reproduction is not complicated; they just have to harvest fry 
from their ponds stocked with mixed sex tilapia. However in such a system the resulting 
quality of the fry and fingerlings normally deteriorates with time. Three farms were 
producing monosex tilapia fry. 

g) Production management 

Catfish reproduction 

Catfish are produced in tanks. The first step is the selection of breeders. Females are 
induced by injection of pituitary extracts (extracted from a male), and in the next 10 to 16 
h after the hormonal injection, depending on water temperature, the females are ready for 
stripping. At the same time, male gonads can be removed and mashed. Two males are 
sacrificed for each breeding: one male for extraction of the pituitary gland, and a second 
one for milt. 

The milt is mixed with eggs in water (Ngugi et al., 2007). Eggs are put on trays in a tank 
with a constant water flow. Eggs hatch after 16 h (average) and the trays are removed. 
Larvae spend one to three weeks in tanks and then one to three months in nursery ponds. 
Cleaning of the tanks, the correct live feed and correct feeding frequency and fish grading 
are each crucial to achieve a good survival rate. Some farmers only use tanks instead of 
tanks and ponds. 

Equipment 

Recently, designs of tanks used in Uganda for egg incubation have changed originally from 
rectangular and concrete of 2 m² to circular, paved or tiled tanks of 1.5 m² in diameter. 

Nineteen of the 30 farmers had equipment to heat water (boiler using firewood or solar 
heating) – this is required as seasonally water temperatures in some parts of Uganda can 
drop below the minimum at which Clarias will realistically produce eggs or milt, and 15 of 
27 used equipment for water aeration. 

Most of the farmers used protection against predators for their nursery ponds. 

Three categories of farm were identified as indicated by the number of tanks: 

- Farms with 2 to 4 tanks, without aeration, were classed as small-scale production, 
10,000 fry per batch, producing less than 70,000 fry per year. Six to 8 batches completed 
per year when well established (after two years of production). 

- Farms with 5 to 10 tanks, with more equipment and more variable 
production, produced an average of 20,000 fry per batch, with the number of batches per 
year ranging from 6 to 12. 
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- Farms with more than 10 tanks, with constant production, using aeration, 
artemia/zooplankton live feed, and starting feed. They also produce 30,000 fry per batch, 
with 12 to 54 production cycles per year. Most of the farmers did not reach their actual 
potential production capacity for their facilities. 

 

 

Kabeihura fish farm in Bushenyi (medium enterprise): catfish hatchery. Note air lines 
coming from ceiling originally connected up to compressor.  

©Félicie Aulanier 
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Rwenzori integrated wildlife management farm in Kasese: catfish hatchery. Note these 
tanks tiled on inside for better in tank hygiene and cleaning. This can result in higher 
survival rates of Clarias juveniles.  

©Félicie Aulanier 

Tilapia reproduction 

Only one farm operated large-scale production of monosex male tilapia fry. Apart from this 
large-scale farm, for tilapia fry production Ugandan farmers used simple methods with: 

- one or two breeding ponds where fry were harvested every two to four weeks, and sold 
directly from the breeding ponds 

- one to four breeding ponds where fry were harvested every two to four weeks and 
transferred into nursery ponds (one to four) for four to nine weeks. 

The size of the breeding ponds ranged between 300 and 1500 m² (average 800 m²). 
Ponds were generally stocked with one to two fish/m² at a sex-ratio of two or three 
females to one male. 

The size of nursery ponds ranged between 50 to 500 m², with an average of 300 m². 

Three farms grew monosex tilapia, two farms used hand-sexing, and one used hormonal 
treatment. 
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h) Broodstock management 

Three farms selected their broodstock using certain criteria by regular renewal and by 
selecting fry to produce new generations. Most farms regenerated their broodstock with 
farm fish, with most obtaining their breeders from surrounding farms. One farm obtained 
broodstock from the wild. For the former farms, broodstock shortages could be caused by 
lack of finance. 

Weight of individual catfish broodstock ranged from 500 to 1500 g. They were renewed 
every three to five years with males being sacrificed for reproduction. Farmers could buy 
fish of less than 500 g and put them in a conditioning pond for three months before 
using them for breeding. They were then renewed every batch. 

Tilapia broodstock size ranged between 200 and 1000 g and could be used for 3 or 4 
years. Usually the norm for most farms in the survey was that they had no specialised, 
broodstock ponds where fish were separated by year class, gender or even different 
genetic strains.  There was no real management or selection of broodstock thus resulting  
fingerling quality and growth rates for each subsequent  generation  would almost always 
deteriorate with time . The stocking density in these ponds ranged from between two and 
three fish/m². 

i) Feed 

Ugachick was in 2009 the only commercial fish feed plant in Uganda, which supplied 50% 
of the farmers. The advertised protein content of their feeds varied from 25% (tilapia) to 
35% (catfish). The other farmers formulated their own feed with the main and most 
common ingredients being maize bran and Mukene (Rastrineobola argentea), a small 
pelagic fish caught in Lake Victoria and dried. These on farm made formulations   could 
also contain blood, sunflower, cotton seed, and soya. All ingredients were ground and 
mixed to a varying efficiency and consistency. 

Some of the larger farms had their own small feed mill on the farm and cooked certain 
ingredients from which they could make sinking pellets. Most of the other farms just fed 
the powdered form to fish and as such lost feed in considerable quantity with wastage , 
feed remaining uneaten leading to very high  food conversion ratios (FCR’s), thus making 
it highly questionable whether this was firstly a worthwhile saving, and secondly if it was a 
cost effective strategy for feeding . 

Mukene price was an issue (2000 U Sh/kg) and, in most parts of the country, there was 
not enough readily available soya to enable its large-scale use. 

Fifty percent of farmers in the survey also used manure to fertilize the ponds. 

The price of Ugachick feed almost doubled in July 2010. Five farmers could not afford the 
new prices and stopped using Ugachick feed or limited its consumption by offering the 
commercial feed for growout and on-farm-made feed for broodstock, or by mixing both. 
On-farm or Ugachick feed (35% protein) was used for the tilapia fry. For catfish, feeding 
was more complicated. 50% of farmers used artemia (13,000 U Sh/kg) and Raanan 
(Israeli imported) feed (54% crude protein) (13,000 U Sh/kg) (http://raanan-
fishfeed.com/). Raanan is imported from Israel to Uganda via the company, Balton 
Uganda, a global trader in agricultural inputs 

http://raanan-fishfeed.com/
http://raanan-fishfeed.com/
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Types of hatcheries 

a) Data analysis 

Some quantitative data were organised by category. Quantitative data were sometimes 
not reliable and ranges were considered more significant because most of the quantitative 
values were approximations. Analyses of correlation between the variables were studied 
using a Pivot Table format for nominal and ordinal variables. The biggest farm for tilapia 
production, SON Fish Farm (Large-scale Enterprise), was removed from the statistical 
analysis because of the specificity of its production and it was in statistical terms an outlier 
in analyses. 

Three types of hatcheries were identified, based on the number of workers and 
fry/fingerling market destinations. 

The number of workers was the first variable used to discriminate the farms: six or more 
workers (Medium Enterprise) versus less than six workers (which included family 
members). The number of workers was correlated with the number of ponds (r=0.792) 
and the number of nursery ponds for catfish (r=0.682). There was no correlation with 
levels of tilapia production. 

The farms with less than six workers were composed of two types, characterized by 
fingerling destination. The first type: Associative Farm belonged to a local group of farmers 
and sold fingerlings mainly within the group. The second type, Intermediate Enterprise, 
could be part of an association, but fingerlings produced were destined for a wider market. 
This type had larger facilities and tended to be moving into the Medium Enterprise 
category.
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Characteristics of farm types (not including Source of the Nile Fish Farm) 

  Type 
Medium 

Enterprise 

Associative 

Farm 

Intermediate 

Enterprise 

General 
characteristics 

Number of ponds 13-34 (24) 6-15 (10) 6-30 (15) 
Total ponds area (m²) 18,000 3300 9500 
Number of workers >6 (11) <6 (3) <6 (3) 

Origin of feed 
Ugachick 

+ Manure 
On farm 

Ugachick 

+ Manure 

Market Local, national, 
international Group (local) Local 

Origin of broodstock On farm On farm On farm or 
other farms 

Source of advices (*) 
USAID 

NaFFIRI 

NAADS 

DFO 

USAID  
NAADS DFO 

Production of fry 
of catfish 

Number of tanks  >10 (11) <6 (5) >6 (7) 

Number of nursery 
ponds (4-30) 9.2 (2-3) 2.5 (2-10) 4.5 

Type of feed for larvae Artemia Egg-yolk Artemia 
Average production of 
catfish fingerlings 650 000 100 000 300 000 

Number of ponds for 
broodfish 4-17 (6.8) 1-2 (2) 1-4 (1.7) 

Number of breeders(*) 1000-2000 0-500 0-500 

Feeding frequency 
(/day) (*) 6-8 (8) Variable (5) 3-6 (5) 

Selling Size (cm) 8-12 5-8 8-12 

Bait market (*) 17% 0% 0% 
Beginning of fry 
production (*) 2002 2005 2005 

Production of fry 
of tilapia 

Number of breeders 
240-15,000 

(4500) 
? 

240-3,000 

(1600) 
Average production of 
tilapia fingerlings (*) 600,000 150,000 400,000 

Selling Weight (g) (*) 3-5 3-5 3-5 
Beginning of fry 
production (*) 2000 2003 2003 

 (*) not significantly different 
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306A Mixed Farm (intermediate farm) in Lira: catfish hatchery 

©Félicie Aulanier 

 

 



 

 17 

EC FP7 Project, SARNISSA Role of the private sector in fry and fingerling 
production in Uganda 

 

306A Integrated farm (intermediate farm) in Lira: catfish hatchery note tiled hatchery 
tanks for hygiene purposes. 

©Félicie Aulanier 
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Kikota integrated fish farm (intermediate farm) in Sorroti.  Note construction materials 
used for lower cost hatchery tanks  

©Félicie Aulanier 
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St. Stephen integrated fish farm (associative farm) in Namutumba: catfish hatchery. 
Concrete rectangular tanks constructed using blocks and then rendered with cement  

©Félicie Aulanier 
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St. Stephen integrated fish farm (associative farm) in Namutumba: catfish hatchery and 
earthen ponds for growout. Metal roofing sheet fence used to prevent predators such as 
frogs getting in and also Clarias getting out. 

©Félicie Aulanier 
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Muso 4 Fish Farm (intermediate farm) in Iganga District: catfish hatchery.  

©Olivier Mikolasek 
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Muso 4 Fish Farm (intermediate farm) in Iganga district: catfish hatchery. Notice shade 
netting fence around second pond in picture  

©Olivier Mikolasek 
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Salama integrated fish farm (medium enterprise) in Busia: catfish hatchery with central 
outflow drain. Note rectangular hatchery tanks have rounded corners  

©Abudala Napuru 

b) Medium Enterprise (type 1) 

Manpower 

This type consisted of large farms with eight to 20 employees; most of them employing 
eight to 15 actual farm workers. Seven farms belonged to this category. The workers were 
employees and the investor generally employed a manager (or head of production) on the 
farm to supervise production. Some employees were almost always educated at either 
Makerere University or Fisheries Training Institute (FTI). 

General characteristics 

These farms were all situated in the south, mainly in Busoga Region. They had more than 
15 ponds, with a maximum of 34 ponds, and an average of 24. Farms with both growout 
and fry production had a minimum of 30 ponds of an average size of 500 m². All were 
involved in the (USAID) FISH project. They may not have belonged to small groups but 
participated in demonstration programmes, which were organized by the Ministry of 
Agriculture, Animal Industries and Fisheries (MAAIF), USAID, or District Fisheries Officers 
(DFOs). 
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Feed 

Five of the medium-size farms used Ugachick feed (Ugandan commercial feed 
manufacturer) and two had developed their own formulated feed made from local raw or 
cooked materials (sometimes grown on the same farm). The price of Ugachick feed was a 
problem for all these farmers. Most of them used formulated feed in addition to manure. 

For the catfish larval stage, farmers used artemia. One farm had set up a production of 
zooplankton in clay pots. Specialist fry feed was not available in Uganda and had to be 
imported. 

Catfish production 

Catfish producers generally have more than eight tanks (15 if the total production was in 
tanks). There had been an evolution of hatchery facilities from rectangular concrete tanks 
to circular, paved ones for better monitoring, production and hygiene. Air pumps were 
mainly used but very few farmers had heaters for heating the hatchery water when 
ambient temperature dropped below 22°C. 

Once hatched out, the larvae spent one week in the hatchery before being sorted and 
transferred to nursery ponds for one to three months. Ten to 20% of production would be 
sold to fishermen as bait. Farms could produce 13,000 to 35,000 fingerlings per batch or 
150,000 to 1.5 million per year depending on their capabilities and expertise. The market 
was mostly national; the farmers came from Kamwenge or Arua to purchase their fry in 
Masaka, or Kampala; some of them were traded abroad in the neighbouring Democratic 
Republic of Congo or Kenya. They had a stock on the farm of 1000 to 2000 breeders, 
maintained in a minimum of four ponds at a density of 1 fish/m². Broodstock was 
produced on-farm and fed twice daily. 

Tilapia production 

For farms producing both catfish and tilapia fry, the tilapia fry were often an add-on 
product, with only one or two breeding ponds with catfish fingerling production taking 
more prominence. Production ranged from 10,000 to 100,000 tilapia fry per month. Only 
two farms were producing monosex populations manually. The production of tilapia 
fingerlings was generally not well controlled with no real management and sorting of 
broodstock. 

Generally, 300 to 1400 m² of pond area was used for breeding, at a ratio of 2 or 3 females 
to one male and at a density of 1.5 fish/m² for two to three weeks. Broodstock could be 
selected and kept in concrete tanks. They were then transferred to nursery ponds for three 
to eight weeks (4.5 weeks on average). This production, although small, remained 
constant. The market was mainly local with farms also supplying broodstock to certain 
customers. 

Interestingly most of the farms had started tilapia seed production before the production 
of catfish fingerlings. 

Exceptions 

Two farms were specialized in the production of fingerlings of catfish (Umoja and IIF). 
Production systems were tested on these two farms; RAS (Recirculation Aquaculture 
System) and full production in tanks. The main challenge for these farms was to increase 
the survival rate of larvae. Potential was high. Limiting factors were mainly market access, 
heating equipment and starting feed. 

One farm reared the fingerlings in tanks during three months with frequent grading. The 
other one transferred fry in nursery ponds as soon as possible, after seven days in tanks. 
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They were not the greatest producers of catfish and the bait market represented only 5 to 
10% of their sales of fingerlings. Production of fry was continuous. 

c) Associative farm (Type 2) 

Manpower 

These farms were often family businesses with a maximum of five employees. The 
workforce had not usually received graduate training in aquaculture but might have 
followed periods of training organized by the government or other organizations. The 
"investors" were involved directly in the production. 

General characteristics  

These farms were based on a farmers' group economic approach. The hatchery was 
established in response to a demand from farms included in the group. The development 
of each farm's production was influenced by the group dynamic. The establishment of 
hatcheries may have been linked to government development projects and NGOs (USAID, 
Uganda National Agriculture Advisory Services, NAADS). Access to other markets was 
difficult for these farms. 

This type of farm was present from Busia to Kasese. This type of project did not appear in 
the north (Gulu, Lira). These farms had pond areas ranging from 2000 to 5000 m² with an 
average size of 3000 m²; usually six to fifteen ponds. 

Feed 

They used on-farm feed with cow or goat faeces as manure to fertilise the ponds. The feed 
ingredients were generally not cooked, but ground and distributed in powdered form. 

Catfish larvae were fed with egg yolk for three days just after hatching. 

Catfish production 

Farms had a maximum of six tanks (with four in use) and two or three nursery ponds 
surrounded by nets to prevent predation. Rectangular, concrete tanks were fed water by 
gravity. These farms had very simple systems. Some of the farms in colder regions had 
boilers. 

The fry were left five to seven days in the hatchery before transferring to nursery ponds 
for four to six weeks. The total production time was one to two months to reach a size of 5 
to 8 cm. 

One grading was done to reduce cannibalism in the early stages (when they transferred to 
nursery ponds) of production and at sale. Six to eight batches of fry were produced 
annually for an annual production of 3500 to 150,000 fry. On average, they could produce 
3000 to 15,000 fingerlings per batch, sold at between 100 and 200 U Sh / fingerling. 

They sold mostly to the farmers within the group. Increases in their production were linked 
to the needs of the group. 

Normally one or two ponds were stocked with broodstock. On average, 500 breeders were 
kept on the farm, stocked at one fish/m². They were fed 2 to 3 times daily. 

Broodstock could be produced on the farm or taken from local farms that were also within 
the same farmers’ group. About 500 breeder fish were required for reliable production. 
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Tilapia production 

Production of catfish was associated with production of tilapia, with the annual production 
varying from 150,000 to 300,000 fry. Fingerlings were harvested every month or when 
there was demand. The fry were transferred to a nursery pond and maintained for four to 
six weeks and sold within the group at weights of between 3 and 5 g. 

They used an on-farm formulated feed, in powder form, distributed 6 times daily. 

They had around 500 fish for broodstock but most of the farmers did not know the exact 
number of tilapia broodstock they had in each pond. 

d) Intermediate Enterprise (Type 3) 

Manpower 

These farms had a maximum of five workers, usually salaried rather than family. The 
'investors' did not participate directly in the activity of the farm. 

At least one worker was educated at FTI or Makerere University. The workforce was very 
limited (due to lack of finance) and could be a limiting factor for production. 

General characteristics 

The investor generally employed someone to take care of the production and manage it. In 
some cases, a lack of strict management led to a deterioration of equipment and a very 
low production on farms with a high potential. The occasional lack of available funds 
appeared to be a big problem and could lead these farms to stop production for long 
periods. The profitability of these systems would have to be studied in more detail to make 
further conclusions as to their longer term financial viability. 

These farms were spread throughout the country. The number of ponds was highly 
variable, ranging from six to 30, with an average size of 500 m². However, the number of 
ponds used or stocked with fish, was never higher than 15. Most of these farms belonged 
to groups but did not focus only on production for these groups but targeted a local and 
regional market. Many of these farms were involved in the Fish Project (USAID 
programme) as demonstration farms. Others received advice from government (District 
Fisheries Officers). 

Some farms started with government programmes to improve seed access but they had 
great difficulties finding a market. Their production was often not regular because of lack 
of advice or demand. Advisers have to be present and guide these new farms as a long 
period is needed to set up and maintain constant, reliable production. 

Feed 

For catfish, the fry were fed with artemia followed by imported food (Raanan Israeli feed 
available for sale in Kampala). For tilapia production, half of the farms used homemade 
feed and the second half Ugachick feed. Broodstock were fed with feed formulated on-
farm, two to three times daily. Some farms had stopped using Ugachick feed due to lack of 
finance. When farms used Ugachick feed they usually tried to limit the consumption (mixed 
it with on farm-made feed). They also used fertilizers. 

Catfish production 

Five to eight tanks were used for fry production of catfish. The equipment used by the 
farms in this category was very similar to those of larger farms. The tanks may have been 
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circular and tiled (for hatcheries built after 2008) or rectangular and made of concrete. 
They had two to four nursery ponds. Some farms did not use nets to prevent predation. 
Heating systems were present, except in the areas of Wakiso and eastern Uganda. 
Aeration facilitated by air diffusers was also widely used. 

Fry were left for two weeks in tanks and then transferred to nursery ponds for one to two 
months. Fingerlings were sold at 8 to 12 cm after a total of three months with two 
gradings carried out up to sale. 

Production ranged between 200,000 and 500,000 per year through eight to 12 breeding 
cycles, depending on demand. These fingerlings were not sold to the bait market due to 
distance from the lake. 

Farms used one to four ponds for broodstock, which were obtained from their own or from 
surrounding farms. 

 

Pukure fish farm (intermediate farm) in Gulu: catfish hatchery Central drain in tiled round 
ended rectangular hatchery tanks. 

©Félicie Aulanier 
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Pukure fish farm (intermediate farm) in Gulu: catfish hatchery. 

©Félicie Aulanier 

Tilapia production 

For tilapia fry production, one or two breeding ponds were stocked at a ratio of two 
females for one male and one to three fish per m². The broodstock varied from 2000 to 
3000 fish with, again, staff including the manager not knowing how many breeders they 
had in each pond. Two farmers out of ten used different ponds for broodstock and 
breeding, others harvested fry from breeding ponds every three or four weeks. 

They produced between 100,000 and 500,000 fry of tilapia per year; 10,000 to 50,000 per 
month. 

e) Source of the Nile (SON) Fish Farm (Large-scale Enterprise) 

Manpower 

This large-scale type employed 45 permanent workers. Some of the employees were 
educated at FTI or Makere University. Other employees had been trained on-farm through 
an appropriate training programme which had been developed by the company. 

General characteristics 

SON fish farm is (in 2010) the largest producer of tilapia in Uganda. It belongs to African 
Century Food Ltd (http://www.africancentury.co.uk ), which invests in the future economic 
development of Africa. The company mainly invests in the food sectors; fish (Zimbabwe, 

http://www.africancentury.co.uk/
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Uganda) and chicken (Mozambique) farming. SON Fish Farm Ltd is a sister company of 
Lake Harvest Aquaculture established in 1997 in Zimbabwe which is the biggest tilapia 
production  farm in sub-Saharan Africa (2500 tonnes in 2010). SON Fish Farm grows out 
tilapia in a low volume, high stocking density (LVHD) cage system on Lake Victoria. The 
farm is located in Bugungu in Mukono district, very close to the source of the Nile, 
opposite Jinja and began fish farm operations in 2006. 

Feed 

At the time of the survey SON fed its grow out fish with Ugachick feed, whilst its fry and 
fingerlings (up to 15 g) were fed on starter feeds imported from Mauritius. 

Fry Production and growing cycle 

The first stages of production are maintained in ponds. The breeders are stocked for three 
weeks in breeding ponds. After three weeks, fry are harvested and sorted to be stocked in 
hapas in nursery ponds where the sex reversal hormonal treatment is applied for three 
weeks, with the expectancy of a cohort of 95% males. After the sex reversal treatment, fry 
are graded and restocked in hapas for another three-week period before transferring to 
juvenile cages (1 to 20 g) and then to production cages (20 to 500 g) in the main lake. 
Two types of cages were used: 

- juvenile cages (2 × 2 × 2 m³) for a two-months period 

- production cages (2.5 × 2.5 × 2.5 m³) for 8 months (marketable fish over 500 g) 

The cycle from fry to market size fish takes one year. 
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SON Fish Farm (large-scale farm) in Jinja: hapas for tilapia fry production. Note how hapas 
are covered, also design and layout of pond walls, which are wide enough to allow 
vehicular access – loading and transport of fingerlings this way involves minimal stress and 
thus greater survival rates after transportation.  

©Olivier Mikolasek 

Quality of seed 

Most of the farmers come up to SON Fish Farm to buy their fry because of the monosex 
production. Tilapia males grow faster than females. 

Moreover, SON Fish Farm has implemented a selective breeding programme to 
prevent/minimise inbreeding and also the degradation of broodstock quality. The selective 
breeding programme is based on eight families of parents; they use as breeders (700 
males and 2000 females per family) and eight other families for the selective breeding 
program (1500 males and 3000 females per family). Every 2 years they create a new 
generation of broodstock. These families are kept strictly separately in clearly labelled, 
individual ponds on the farm. 

The fish are graded three times before market size is reached; the first time before sex 
reversal (fry under 3 mm). After three weeks in hapas, they grade a second time in three 
categories (small: below 0.1 g, medium: 0.1 to 0.2 g and large: over 0.2 g). After the 
second grading, fry are kept in hapas for three additional weeks before being sold or 
transferred into juvenile cages. A third manual grading is done when fish are moved from 
juvenile to production cages. It cannot be stressed enough, in the management of this 
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farm, the importance of regular grading in improving growth rates, FCRs and also survival 
rates in the production cycle. From experience it is known that, without grading, there will 
be much fewer fingerlings of, generally, much smaller size. The fry and fingerlings are 
always starved for 12-24 h before they are graded or moved to prevent mortalities. They 
are normally graded very gently inside an empty hapa in the pond using a small, manual 
box grader which has either a mesh or graduated bar sieve which sorts the fish into two 
size categories. These box graders can either be bought from aquaculture equipment 
suppliers or they can be made on the farm. They are constructed so that different sized 
mesh/bar sizes can be interchanged and slotted into the same grading box, allowing 
grading of different sizes. Where at all possible the fry/fingerlings are kept in water during 
the grading process in order to reduce stress.  

Role of commercial fish farms in fry/fingerlings 
production and impact on value chain 

a) Fry/fingerling production 

Although annual fry/fingerling production potential was estimated for 50 farms at about 
77.6 million catfish and 65.6 million tilapia (Bondad-Reantaso 2007), this overall capacity 
of the hatcheries seems largely under-utilized if actual production figures of fingerlings are 
compared. In the end, of course, it is the actual number of fingerlings produced (and their 
quality) which is the most important figure not the capacity of what they might produce.  

The fry production of each type is estimated from the survey hatcheries sample and is 
presented in the table below. This estimation represents the total number of fry produced 
on the farm, not only those sold. 

Estimation of annual seed production for each type of farm (Medium, Intermediate, and 
Associative) 

Farms Catfish 
Tilapia 

(with SON) 

Tilapia 

(without SON) 

Type Number 
N° in 

million 
% 

N° in 

million 
% 

N° in 

million 
% 

Medium 

enterprise 
9/8 5.6 64.75 9.4 79.66 2.9 54.67 

Intermediate 

farms 
10 2.4 27.83 2 16.95 2.0 38.13 

Associative 

farms 
8 0.6 7.42 0.4 3.39 0.4 7.20 

Total 27/26 8.7 100.00 11.8 100.00 5.3 100.00 
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Of the Medium Enterprises 8/26 of the sample produced about 6 million catfish fingerlings 
(65% of total production) and 3 million tilapia fingerlings (55%), without including those 
produced by SON Fish Farm. Farmers from all over the country could come to get their fry 
from these farms. However, there are very few farms whose products reach the 
international market (Congo Democratic Republic and Kenya). The Intermediate 
Enterprises contribute more locally to seed supply while the Associative Farms limit their 
sales to the producer group to which it belongs. 

These 26 farms (not including SON Fish Farm) produce 8.7 million catfish fry and 5.3 
million tilapia fry. Taking into account the fifty farms listed by Bondad-Reantaso (2007) 
and the present study (56 farms), it is suggested that this production could represent 
approximately 20% of the total capacity. 

SON Fish Farm produced 6.5 million tilapia fingerlings in the year 2010 which represents 
66% of the total production of tilapia; estimated total (19 farms) of which 2.5 million fry 
were sold to 128 customers. 

b) The fry/fingerling customers: case of SON Fish Farm 

Fry sales began in 2007. Since this date, the number of fry sold annually in Uganda has 
remained at around 600,000. The Kenyan market increased greatly in 2010 (70% of the 
all the fry sold) because the government implemented a large programme for developing 
aquaculture (“Fish Farming Enterprise Productivity Program”). In particular, the Kenyan 
government intends to promote aquaculture by supplying sex-reversed male tilapia fry and 
ponds to new farmers. This subsidized market is probably not sustainable but it represents 
a good opportunity for SON Fish Farm. In return, SON Fish Farm is playing a significant 
role in the Kenyan programme. One Tanzanian farm also bought fry at SON Fish Farm. 

In Uganda, the market is mainly located in Buganda-East, Bukedi and Busoga regions 
(more than 60%), regions that are closest to SON Fish Farm. 

The list of SON Fish Farm customers over the past three years shows 127 buyers in 
Uganda. Location is known for about 87 of them. 46% of these are in Buganda East 
region, 21.8% in Busoga and 12.6% in Bukedi (East, Busia). The closer the region is, the 
easier the access to the farm. However, some farmers come from remote areas such as 
Tooro or West Nile region to buy tilapia fry from SON, even though there are some tilapia 
fry producers nearer to these places, such as in Bushenyi, Masaka and Busia. This perhaps 
indicates that some fish farmer will buy on quality and from a known reputable source. It 
also indicates that, from experience, they have learnt that not all tilapia fry sold as 
monosex, all-male, actually are; which shows that some of these hatcheries are still not 
completely competent in the process for producing sex-reversed fry. Although it was 
outside the scope of this survey, it is very clear in Uganda that the few hatcheries/farms 
that supply “all-male” tilapia, actually supply fingerlings of which a variable percentage are 
male. This in itself is a problem that is now common in other SS African countries where 
tilapia production is increasing, and as such will need to be addressed and monitored. In 
the end, growout fish farmers will always buy on quality and as in other countries outside 
Africa like Vietnam in the end those hatcheries producing low % of males will end up going 
out of business.  
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Distribution of the fry buyers by Region in Uganda 

 Frequency  Percentage 

 Ankole 3  3.5 

  Buganda East 40  46.0 

  Buganda West 3  3.5 

  Bukedi 11  12.7 

  Busoga 19  21.8 

  Elgon 3  3.5 

  Kenya 1  1.1 

  Lango 1  1.1 

  Tanzania 1  1.1 

  Teso 2  2.3 

  Tooro 2  2.3 

  West Nile 1  1.1 

  Total 87  100.0 

Not all the customers were farmers. Some of them were retailers, middle men, farm 
associations, and government buyers. 

Some of the farms that produce tilapia fry bought from SON on an ad hoc basis to respond 
to specific supply demands that they could not fulfil by themselves, i.e., they are acting as 
brokers and selling on fingerlings bought from elsewhere. . 

Retailers can sell fry they bought from SON directly or can increase the price by letting 
them grow a few weeks in ponds. This type of “nursing” production stage for tilapia 
fingerlings is common in S and SE Asia  where increased specialisation of fingerling 
production  actually brings about a more effective  fingerling supply system.  It will be 
interesting in Uganda and also neighbouring Kenya to see in the next years if this nursing 
sector for fingerlings actually grows since for the grow out farmers although more 
expensive to buy the larger fingerlings have a much higher survival rate than 0.2 – 0.5 g 
fry in both ponds and cages and can actually in the end be more cost effective to buy. It 
should also be noted that if cage culture  of tilapia is going to take off in Uganda  then the 
minimum size requirement for fingerlings for stocking will be 5-10g , with 15- 20 g being 
the norm for some of the few existing cage farmers.  

Very few farmers buy fry on a regular basis. Only seven Ugandan farmers bought every 
year in 2008, 2009, and 2010; 22 farmers bought twice in different years and six farmers 
bought twice in 2010 but only 2 of these had bought fry in at least one previous year. All 
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these farmers were located in Eastern region (Busoga, Mbale, Bukedi, Buganda) and two 
were from Ankole Region (Ibanda). 

Study of the customer loyalty to SON Fish Farm based on the frequency of purchase of fry 
over the past three years per region 

Region 

Frequency 

1 time every 

year 

Frequency 

2 times during 

the 3 years 

Ankole 0 2 

Buganda East 2 13 

Buganda West 1 0 

Bukedi 1 3 

Busoga 2 4 

Elgon 1 0 

Kenya 1 0 

Total 8 22 

The median number of fry sold to each customer was 4500; the average (excluding fry 
sold to Kenya) was 7600 fry. 

c) Employment, services and market 

Medium-sized farms open up new markets for aquaculture industries. They can respond to 
specific demands from the market (e.g. fry, bait, etc.). In the future, large-scale 
production may be able to supply processing industries. This is not yet possible because 
the standards reached by these companies are not consistent with the requirements of 
aquaculture products produced by the processing industries (they need larger fish, which 
are difficult to produce at a low price). Then these companies, and the intermediate farms 
to a lesser extent, stimulate the installation of ancillary industries (nets, feed, etc.) 
because they represent the largest market and have the greatest resources. The growth of 
ancillary suppliers in the country facilitates access to their products for small producers. 

SON Fish Farm has had an impact on employment directly and by creating a new demand. 
To develop a new fish culture system, this farm had to build new equipment not available 
in the country. Some of their activities, such as netting for the cages, are outsourced. 
These developments and services can be used by other farmers to develop their own cage 
businesses. Before Ugachick started to make fish feed, SON Fish Farm also used to make 
its own feed and sold it to farmers. SON sold 5.2 tons of feed in 2008 and 7.2 tons in 2009 
to farmers located in Eastern and Central Uganda. 

The main activity of SON Fish Farm is growout production. The Farm produces tilapia of 
over 450 g in cages and fish are sold to various markets in Uganda (traders, retailers, 
restaurants, etc.). SON Fish Farm is still at a start-up level but the farm should grow in the 
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few next years to reach a projected annual production of 2000 tonnes. This commercial 
farm contributes to the development of fish farming in Uganda and in the region by 
supplying farmers with quality inputs (mainly fry). 

d) Knowledge: advices and Training and Research 

Medium- and Large-sized Enterprises contribute to the development of the sector by 
supplying farmers, especially the small ones, with quality inputs (feed and seed). But the 
biggest players have also a key role by delivering basic technical advice, by training people 
and by contributing to research actions in partnership with Research Centres. 

Training is one of the major constraints in the development of fish farming in sub-Saharan 
Africa. Medium-size and large farms help in addressing this constraint. Indeed, with their 
on-farm programmes (Large Enterprise) and/or by hosting trainees from universities and 
agriculture schools, such as Makerere University and the Fisheries Technical Institute, the 
Medium and Large Enterprises can deliver individuals with practical experience of fish 
farming. Some of these individuals are then employed by these farms, but some of them 
will join smaller farms, which will contribute to the transfer of knowledge. Some employees 
are also moving from one farm to another farm, which also facilitates dissemination of 
information. 

By buying fry from Medium and Large Enterprises, small farmers are able to receive 
technical advice to improve their own production system. The participation of the Medium 
and Large Enterprises in Meetings and Conferences (such as the WAFICOS Annual Uganda 
Fish Farmers Symposium, 2011, in Kampala), their hosting of visits from farmers’ 
associations, and other similar activities are essential to information exchange and transfer 
of knowledge, which is helpful, especially for the development of small farms. 

Conclusions 
Most of the hatcheries in Uganda produce fry/fingerlings and marketable fish. This is 
important for sustainability. Only 30% of these establishments started their activity more 
than 10 years ago. The Large- and Medium-sized Enterprises dominate the market, but the 
capacity of these hatcheries is under-utilized. Seed production from the operating 
hatcheries is estimated at around 20 million catfish and tilapia fry/fingerlings. This figure 
includes the tilapia produced at SON Fish Farm, the only large-scale farm in Uganda. This 
production represents approximately 20% of the established capacity (without SON Fish 
Farm). 

SON Fish Farm produced 6.5 million tilapia fingerlings in 2010. However, between 2007 
and 2010, the number of fry sold annually in Uganda has remained around 600,000. 
However, very few farmers come more than once to buy fry at SON. It would be 
interesting to understand why these farmers do not return: do they buy fry from other 
farms, do they find the cost too high, or do they stop fish farming? 

Although only 30% reported not having difficulty selling their catfish fry, the market could 
be the main limiting factor for fingerling production. One other limiting factor for catfish 
production remains the lack of an available feed for larvae and fingerlings. In this context, 
zooplankton production could be an alternative to Artemia, which is mainly used by the 
Medium-sized Enterprises that are strongly involved in catfish fry production. 

The present study shows that commercial farms contribute to the development of the 
sector by producing and selling fry, but also by facilitating knowledge exchange (training 
and advice).The Large-scale and Medium-scale Enterprises seem the best establishments 
to increase the fry/fingerling production provided there are sufficient numbers of 
customers and a profitable and sustainable market for fish growout. Some Intermediate 
Enterprises could be helped and move successfully into the Medium Enterprise category. 
The improvement of a professional network is crucial for the small/intermediate- and 
medium-sized commercial farms. 
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The present review is not exhaustive, some of the hatcheries were not assessed and some 
districts were not included, mostly in the north of the country. Based on the fry/fingerling 
production, and if the farmers have very good fish pond management, the total national 
production for Uganda could be around 5000 metric tonnes (see the box). This estimation 
is 10 times less than the production of 50,000 metric tonnes a year as indicated in the FAO 
statistics.  

Annual Fish Quantity based on fry/fingerlings production estimation (the assumptions are based 
on good management practices: pond quality, good water control, good inputs management). 

Species Fingerlings (millions) Survival rate  
% 

Final weight (g) Production  
(T) 

Tilapia 5.9 70-80 300-400 1230-1888 
catfish 8.7 40-60 600-800 2088-4176 
   total 3318-6064 

The assumptions are based on good management practices: site and fish pond implementation 
(water available, depth), water control (no drought and flooding) and inputs management 
(adequacy between fish density and feeding level). In reality, these estimated figures are 
probably over generous since a significant number of Ugandan fish farmers and hatcheries do 
not operate under optimum management levels. Also   equating and calculating the national 
aquaculture production   figures from the number of fry and fingerlings produced in the country 
clearly shows that the FAO statistics for Ugandan aquaculture production in 2010 of 50,000 MT 
can be seen to be vastly over estimated.  

Step-by-step, most of the key constraints (feed, seed, management…) in the sector are 
being alleviated in Uganda. But the sector still needs to ramp up the production, which 
requires private investment and appropriate tools to support development.  

References 
Bondad-Reantaso MG, 2007. Assessment of freshwater fish seed resources for sustainable 
aquaculture. FAO Fisheries Technical Paper 2009, No. 501:628 pp. 

Ngugi CC, Bowman JR, Omolo BO, 2007. A new guide to fish farming in Kenya. 
Aquaculture Collaborative Research Support Program, 100 pp. 
 



 

 37 

EC FP7 Project, SARNISSA Role of the private sector in fry and fingerling 
production in Uganda 

Appendix 
 

1. The production of Moina spp for juvenile catfish live feed.  

  

The production of Moina was developed in the cement tanks at the Km8 station 

and at Done Kho. The protocol was based on standard practices in Laos 

(following a technique developed in Thailand). Advice from Mr. Phonephet from 

the Sengsavanh fish farm in Vientiane has been particularly useful in developing 

these techniques. Moina production was based on using green water (GW) 

resulting from water fertilization. The two successive phases of GW blooming 

and Moina development lasted for two days each (Figure 1). The intervals were 

relatively short due to the sunny weather at that time (dry season); in the rainy 

season the whole cycle lasts for 5 or even 6 days. Each time, the tank was first 

filled with 25-cm depth of clean water and was then sowed with 5 cm of GW 

pumped from another tank. The bottom of the tank was then thoroughly scraped 

with a rake four times daily; this operation was stopped after sowing with Moina. 

Sowing and harvesting were carried out early in the morning (before 09:00, or 

even 08:00, if possible). 

The same protocol of fertilization was applied both at the Km8 station and at 

Done Kho, though the conditions were not the same in terms of tank size, water 

source and water aeration (Table 1). Surprisingly, the average yield was similar 

in both locations with 133 and 147 g/m2 at the Km8 station and at Done Kho, 

respectively. There was no aeration at Done Kho but the water quality was better 

than that at the Km8 station. Ground water was used at Done Kho; it was pure 

water, free of other small organisms, such as the rotifers and the chironomids1, 

which might limit production. 

                                                        
1 : Rotifers are tiny organisms (size about 0.15 mm) of the zooplankton; they compete with the Moina 
(size 0.3-1.3 mm) for the consumption of phytoplankton; they can even impair the development of the 
green water. The larvae of chironomids are red worms that kill Moina. Both the rotifers and the 
chironomids are naturally present in the surface water bodies (river, ponds). We controlled the rotifers 
by filtering the green water while sowing a tank through a bag made of thin tissue (the thin mesh 
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Moina production was initially started using chicken feed (CF) only. The CF was 

put in a cement tank with 5-cm depth of water and it was left overnight (or up to 

24 h) for fermenting. Then the water level was topped to 30 cm and the Moina 

were sowed into the tank. The Moina were harvested 2 days later (48 h); they 

were either used for stocking in the GW tank and/or for a new cycle in the new 

CF tank. We strongly advise keeping the Moina culture with the CF until the 

Moina culture is well established in the GW. It is risky to stock the Moina directly 

into the GW when starting a new production batch in a new hatchery; the Moina 

are weakened by the transportation (in water and oxygen bags) and by the 

change of water so they might die in the GW (communication from Mr. 

Phonephet and personal experience). By contrast, the CF medium is somehow 

“softer” and it also allows flexibility in sowing, a limited quantity of Moina can be 

sowed. However, the Moina production in the CF is much less than that in the 

GW. Fermentation of CF can be achieved in another, smaller tank (ex: plastic tank 

500L) and then transferred into the cement tank for the Moina culture. 

                                                                                                                                                               

plankton net is optimal); the inlet water can be also filtered. We prevented the chironomids by not 
using the Moina from the bottom of the tank to start a new culture; harvesting the Moina at the surface 
with a scoop net in the early morning was the best practice. 
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Figure 1 : Sequence of the cycles for the production of Moina with daily harvests. 
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Note: a third day might be required for the production of green water. Therefore 

one additional tank might be required for daily harvesting of Moina. 

Table 1 : Features of the Moina production in the cement tanks at the Km8 station and at Done 

Kho. 

 

Location Km8 station Done Kho 

Dimensions of the tank 
2 x 3 m (6 m2) 

30 cm depth 

3 x 5 m (15 m2) 

30 cm depth 

Source of water Small river 
Ground water 

(32 m depth) 

Water aeration Yes No 

Fertilization (g) Per tank / m2 Per tank / m2 

- Lime 100 17 250 17 

- N-P-K 16-20-0 120 20 300 20 

- Urea (N-P-K 46-0-0) 120 20 300 20 

- Chicken feed (a) 350 58 875 58 

- Total fertilizers 690 115 1725 115 

Quantity of Moina (b) (g) Per tank / m2 Per tank / m2 

- stocked (c) 300 50 800 53 

- good harvested 1100 183 3000 200 

- good net gain 800 133 2200 147 

 

(a): Industrial rough powder feed with 22% protein, (b): mean quantities, (c): 

these were the optimum quantities, no less than that should be used. 
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The Moina must be harvested from the GW tank when all the GW is consumed 

(i.e. the water turns clear or light brown) otherwise the culture will collapse. 

However, it is possible to postpone the harvest for one day after adding CF (not 

fermented) to the culture tank, without adding anything else (fertilizer, water, or 

GW); the quantity of CF is the same as that put initially for starting the GW with 

the other fertilizers. 

To maintain Moina in good condition, it should always be kept in water, never 

drained. Therefore the quantity of Moina is estimated from water sampling. In 

practice, the harvested Moina are put into a container (for example of 20 L); 

then, after gently mixing the container, a water sample is taken (ex: 200 ml) and 

filtered through a plankton net; the drained sample of Moina is weighed (ex: 32 

g) and the total weight of the Moina is estimated (in this example, 32 g x 20 / 0.2 

= 3.2 kg). The density in the container is also calculated (3.2 kg / 20 L = 160 g.L-

1). This data is used to take a fixed quantity of Moina; for instance for 800 g, in 

this example, the required volume will be 5 L (= 800 / 160). A precise balance is 

necessary to weigh the Moina sample. 

Lastly, some Moina were produced in an earthen pond at Ban Saphay (150 m2) 

using a simple method. The pond was emptied, limed (45 g/m2) and dried for 2 

days. It was then refilled, fertilized with 5-10 kg of dried pig manure and the 

Moina were stocked (about 2 kg). The same quantity of manure was applied 

weekly. New water was added only to compensate the loss. The Moina were 

netted at the surface in the early morning and distributed to the fry in the 

nursing ponds nearby. No quantitative data were recorded. Additional Moina 

were also regularly brought from Done Kho to the nursing pond at Ban Saphay. 

 

(P. Cacot 2009, Cirad) 
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