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Summary 

There has been much discussion for many years over the most suitable tilapia species to 
use in aquaculture. It has been thought for many years that Nile tilapia (Oreochromis 
niloticus) was the most productive, especially after it had been developed using the 
genetically improved farmed tilapia (GIFT) protocols, but no trials have taken place under 
standard farming conditions nor was there ever any consideration taken of the possible 
ecological side effects of the introduction of alien species into river systems. 

With the help of a small grant from the Food and Agricultural Organization of United 
Nations, Kalimba Farm, Zambia, undertook to carry out a direct comparison between the 
suitability of both O. niloticus and O. andersonii for fish culture under normal farm 
conditions. These trials took place over three years from 2004 to 2007. 

The overall results concluded that there were definite advantages for both species in 
different areas, but considering a genetically improved species was being compared with 
stock that had been genetically isolated for 25 years, the overall results were encouraging 
for the indigenous O. andersonii. In addition, taking into account the assumed damage to 
fragile river systems from the introduction of invasive O. niloticus it was felt that efforts 
should be made in future to encourage the use of O. andersonii as the preferred fish for 
aquaculture in areas of Zambia that are not already polluted with O. niloticus and, 
furthermore, an effort should be made to improve O. andersonii through an on-farm 
selective breeding programme using the GIFT protocols. 

       
     

    
      

   

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 
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Comparison trials between Oreochromis andersonii 
(Kafue Bream) and O. niloticus (imported species) 
under farm conditions in Zambia  

Background 

The current advice offered by The Government Fisheries Department in Zambia on fish 
farming species of tilapia is very diverse and ranges from the polyculture of three different 
species, to the monoculture of one. 

Generally in Zambia, small-scale farmers use the polyculture system of mixing 
Oreochromis andersonii, O. macrochir and Tilapia rendalli. This is due to the different 
feeding habits of the fish and the availability of nutrients at village level. The larger farms 
practice the monoculture system using either O. andersonii or O. niloticus, and integration 
and use of waste from pigs or ducks is used to build up the biomass of the ponds. In the 
north of Zambia the use of O. niloticus has been strongly promoted at small-scale level by 
the Peace Corps of the United States of America Rural Aquaculture Programme (RAP, see 
http://zambia.usembassy.gov/zambia/rapp.html). 

The Food and Agriculture Organisation of United Nations decided to sponsor trials in 
various parts of the country in order to clarify the best species for promotion through 
extension, especially to farmers in irrigation schemes. 

Kalimba Farms (see, http://www.thebestofzambia.com/kalimba.html) was identified as a 
location for part of these trials and it was agreed that a comparison between O. andersonii 
and O. niloticus would be carried out within the normal farming system practiced on the 
farm. 

This final report compiles the data and the observations during three years of trials (2004-
2007). 

Description 

Geographic and climatic parameters. 

Kalimba Farm is situated at an altitude of 1200 m, and is 20 km North East of Lusaka, the 
capital city of Zambia. It is adjacent to the Ngwerere River that supplies the water to the 
fishponds. The river drains the eastern domestic water effluents and rainfall from Lusaka 
and flows into the Chongwe River, which eventually flows into the Zambezi River below the 
Kariba Dam. 

Lusaka, at an altitude of 1300 m, experiences fairly cold winters and otherwise mild 
temperatures for the rest of the year. 

Water temperatures recorded at 50-cm depth in fishponds over the past 15 years are 
summarized in below. 

http://zambia.usembassy.gov/zambia/rapp.html
http://www.thebestofzambia.com/kalimba.html
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 Average max 
temp 

Average min 
temp 

Average mean 
temp 

Month Temp °C Temp °C Temp °C 
    
January 27.5 23.5 25.5 
February 26.5 21.5 24.0 
March 27.0 23.5 25.0 
April 24.5 21.0 22.5 
May 22.0 18.0 20.0 
June 18.5 16.0 17.0 
July 18.5 16.0 17.0 
August 21.5 16.5 19.0 
September 21.5 18.5 20.0 
October 25.0 20.5 22.5 
November 28.0 23.5 26.0 
December 29.5 24.0 26.5 

Origin of the Breeding Stock 

Oreochromis andersonii 

 

 

Oreochromis andersoni  

© Emmanuéle Cayron-Thomas 
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O. andersonii was stocked at Kalimba in 1985, originating from the Chilanga Government 
Fish Farm, which is located 20 km south of Lusaka. The fish were offspring of specimens 
collected from the Kafue River in 1981 under the auspices of the FAO Project ZAM/79/005 
(http://www.fao.org/docrep/field/003/AC086E/AC086E00.HTM). 

Since 1985, Kalimba has made a yearly selection of new breeders (+/- 400 males and 
2000 females) from its own genetic stock, choosing the fastest growing fish and the 
morphologic characteristics specific to the original fish. The present strain is the result of 
18 years of mass selection within Kalimba Fish Farm only. 

Oreochromis niloticus 

 

 

Oreochromis niloticus  

© Emmanuéle Cayron-Thomas 

 

O. niloticus was purchased from Chirundu Bream Farm in Chirundu by the Project 
(GCP/RAF/361/EA) and delivered to Kalimba in December 2003. 

The following numbers were delivered: - 

20,000 fingerlings, 5 g each 
55 males, 200 g each 
280 females, 135 g each 
2,785 male fingerlings, 35 g each. 

http://www.fao.org/docrep/field/003/AC086E/AC086E00.HTM


 

 6 

EC FP7 Project, SARNISSA Comparison trials between Oreochromis andersonii and 
O. niloticus under farm conditions in Zambia 

The O. niloticus from Chirundu Bream Farm came originally from Baobab Farm in 
Mombassa and Lake Turkana, Kenya, transiting via the Kariba Bream Farm that started in 
the early 1980s. 

Farming methods used by Kalimba Farm 

Kalimba Farm was established in 1985 and was initially conceived as a crocodile farm. 
Integrated aquaculture was also part of the project using both pig and duck natural waste 
to add nutrients to produce zooplankton and phytoplankton in the water. As of July 2010 
there are 8.5 ha of fishponds comprising breeder, grower and production ponds. The farm 
operates using a mono-sex culture, which is hand selected. The total employment of the 
farm is around 50 people, split into three sections working on fish, pigs and crocodiles. 
Each section has a supervisor responsible to the Director. A small reptile park is also 
attached to the farm to generate tourist and leisure revenue. The duck section was 
discontinued in 2008 due to the difficulty of obtaining new bloodstock due to the outbreak 
of H5N1 avian influenza. 

The fish farm complex practices integration with pig production and no direct alternative 
feeding of the fish is used. Three pigsties situated above the inlet channels provide the 
necessary manure to produce the nutrient base to feed the fish. The water containing the 
manure is directed manually to the different ponds at the time that the pigpens are being 
cleaned and is fed into the ponds by gravity. The number of pigs per pond varies due to 
seasonal variations in temperature that can affect the oxygen levels in the ponds as no 
artificial aeration is used. The pigs are mainly sold to processing companies but some are 
processed on the farm to provide food for the reptile park. Fish at present account for 
13.8% of farm turnover and pigs, 22.5%, but this varies from year to year depending on 
the fluctuations in the market for crocodile skins, which is fashion driven. Approximately 
32 tons of fish and 380 pigs are produced per annum. 
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Pig manure is distributed to the fish ponds through the water inlet channel. 

© Emmanuéle Cayron-Thomas 
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Pig manure is directly introduced to a fish pond. 

© Emmanuéle Cayron-Thomas 

 

The ponds complex is organized into breeding ponds, nursery ponds and production ponds 
and is designed to be self-sufficient in fish seed production all the year round. 

The breeding ponds are stocked with farm-selected breeders every year in August. A sex 
ratio of five female to one male is used at a stocking density of 30 fish per 100 m². The 
fry/fingerlings are harvested every month at a weight of around 3g from November until 
May of the following year. In June the ponds are drained and rested for two months before 
restocking for the following season. From time to time, usually around every 2 years, 
sediments are removed and the ponds are limed for hygienic reasons. 

The nursery ponds accommodate the fry/fingerlings harvested from the breeding ponds 
and are stocked at a high density of 30,000 per 100 m² until they reach a size at which 
they can be sexed, 15 to 20 g, which normally takes 2-3 months. 

The production ponds are stocked with males at a rate of only 250 per 100 m². The 20-g 
fingerlings are manually sexed. 

This method has been used during the species trials of O. andersonii and O. niloticus. A 
couple of mixed-sex ponds for each species have been stocked for production as well, to 
compare production using this alternative method. 
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Comparative trials 

The trials took place in a complex of 16 ponds with a total area of 2.44 ha. 

The trials were carried out over three years, from January 2004 to January 2007. 

From May 2006 to October 2006, a final-year, University of Zambia student from the 
Animal Science Faculty 
(http://www.unza.zm/index.php?option=com_content&task=view&id=359&Itemid=452) 
closely monitored six production ponds. During that period, temperature readings, more 
regular sampling, and different feeding methods were used. These activities were reported 
in his thesis for the completion of a Bachelor Degree in Agriculture Science. 

The following was achieved: 

• Three breeding cycles for each species were completed between December 2003 
and July 2006.  

• Six nursery ponds for each species were stocked in December 2003 and November 
2006. The monitoring of these ponds was not accurate and record keeping was 
poor.  

• Thirteen complete production cycles were concluded for each of the species. These 
involved eleven mono-sex male ponds and two mixed-sex ponds. The ponds given 
to these trials were, as far as possible, stocked simultaneously with each of the 
two species. Regular samples were taken to monitor growth rates of each species.  

• Towards the end of the trial period another student from the University of Zambia 
joined us to carry out closer monitoring. Six production ponds, three for each 
species, were assigned to the project to compare growth, but on this occasion 
three different feeding methods were used.  

o Pig manure only  
o Pig manure followed by supplementary feeding with floating pellets of 18% 

protein.  
o Complete artificial feeding with floating pellets of 18% protein.  
o All artificial feeds were donated by Tiger Feeds Ltd. 

• During the period, the frequency of the test weighing sampling was increased from 
once-a-month to twice a month under the supervision of the student. The water 
temperature was checked on a daily basis. The UNZA student could not be present 
up to the conclusion of the cycle and his report and conclusions do not include the 
end results of these six ponds. However, a French student from Angers Agricultural 
College spent three months on the farm from September to December 2006 and at 
the final harvest she tabulated the results from all of the ponds in relation to 
length and weight of the two species. 

Results 

Breeding ponds 

A greater number of fry were harvested from the O. andersonii ponds than from the O. 
niloticus ponds. 

When the respective breeding ponds were being stocked every August, breeding activity 
was observed in O. andersonii, whilst there was no such activity observed in O. niloticus 
ponds. 

This would appear to show that O. andersonii breeds earlier in the season and probably 
breeds at a lower temperature than O. niloticus. This would also explain the lower number 
of fry collected in the O. niloticus ponds as their breeding season would be shorter if they 
breed at a higher water temperature than O. andersonii. 

http://www.unza.zm/index.php?option=com_content&task=view&id=359&Itemid=452
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Nursery ponds 

The survival rate of the fingerlings indicates that the management of the nursery ponds 
was poor. The ponds were not drained for a complete year. The survival rate of O. niloticus 
was better than that of O. andersonii, which, to a certain extent, would compensate for 
their different breeding rate. 

On a practical note, Kalimba staff found O. niloticus more difficult to sex manually than O. 
andersonii. The fish were more evasive and difficult to catch within the net. 

Production ponds 

The overall average yield in the production ponds for these three years was better for O. 
niloticus, 5322 kg/ha/year against 4920 kg/ha/year for O. andersonii. This result was not 
reflected in the interim samples, which generally showed O. andersonii ahead of O. 
niloticus. One of the major reasons was the higher loss of numbers (probably due to 
poaching) in the O. andersonii ponds compared with in the O. niloticus ponds. 

These observations were confirmed in the past six months’ trials that were monitored by 
the two students. O. andersonii showed a better growth rate compared with that of O. 
niloticus all the way through the sampling that was done every two weeks, except for the 
comparison of manuring followed by pellet feeding in F13 with O. niloticus and F12 with O. 
andersonii. The main points from these last samples were: 

1. O. niloticus was more difficult to sample as they were evading the net. 
2. The samples were taken during the cold season and demonstrated that temperature had 
less affect on the growth rate of O. andersonii than on that of O. niloticus.  
3. O. niloticus accelerated its growth rate once the water temperature increased above 
20°C. 
4. O. andersonii responded well to artificial feed during the cold weather. During that 
period, O. niloticus showed a zero growth rate.  
5. A similar observation was made in the ponds with manure only.  
6. The samples taken in F13 indicated that there might have been an accidental stocking 
by the staff, as there were large numbers of O. andersonii found in a pond where only O. 
niloticus should have been stocked. 

The final harvest of these six ponds showed contrasting results. The overall productivity 
(net production in tons/ha/year) was higher in the O. niloticus ponds than in those of O. 
andersonii. During these harvests, a good number of fish were measured for their length 
and weight. 
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Netting of a trial pond at harvest time. 

© Emmanuéle Cayron-Thomas 

 

The observations were as follows: 

1. The individual weights and lengths were more evenly distributed in the O. andersonii 
ponds. 
2. The weight/length ratio or condition factor was higher for the O. andersonii except for 
pond F13. 
3. The best production results for both species were obtained with the combination of 
manure followed by artificial pellet (18% protein) feeding. 
4. There was a shortfall in numbers (of up to 15%) in most of the O. andersonii ponds. 
5. The final individual average weight was always higher for O. andersonii, but heavier 
individual O. niloticus were found. 
6. In the ponds in which fish were fed artificial feed, a Food Conversion Rate (FCR) of 2.23 
was observed for O. andersonii and 1.87 for O. niloticus, when calculated on total biomass 
gained. When calculated on individual gain, the FCR was 1.78 for O. andersonii and 1.80 
for O. niloticus.  
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Measuring the length of an individual fish before weighing to do a weight-length ratio 
comparison between the two species. 

© Emmanuéle Cayron-Thomas 

 

In the mixed-sex fattening ponds, it was observed that the O. andersonii had a greater 
percentage of large fish, 79.5% against 57%. It was further noted that 1% of small fish 
were harvested from the O. andersonii ponds against 13.5% from those of O. niloticus. 
These results suggest that O. niloticus start breeding at a younger age. 
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Oreochromis niloticus breeding 

 

Number 
Stocked 

Pond 
Number 

Pond 
area 
(m²) 

Sex 
ratio 

Period Total No. 
Fry 
Harvested 

Average 
Weight 
of Fry 
(g) 

Number of 
Fry/Female 

335 F5 800 1m/5f Dec-Jul 04 119,068 4.30 425 

240 F4 800 1m/5f Aug04-Jul05 153,846 7.17 769 

240 F5 800 1m/5f Aug05-Jul06 127,952 6.76 640 

 

Oreochromis niloticus nursery 

 

Number 
Stocked 

Pond 
Number 

Pond 
Area 

(m²) 

Period Total No. 
Fingerlings 
Harvested 

Average 
Weight of 
Fingerlings 
(g) 

Survival 
(%) 

20,918 F7 600 Nov-Jul 15,597 18 75 

94,906 F1 2400 Dec04-
Feb06 

42,165  44 

49,174 F11 1100 Mar05-
Nov05 

21,037  42 

 

Oreochromis andersonii breeding 

 

Number 
Stocked 

Pond 
Number 

Pond 
area 
(m²) 

Sex 
ratio 

Period Total No. 
Fry 
Harvested 

Average 
Weight 
of Fry 
(g) 

Number of 
Fry/Female 

240 F4 800 1m/5f Jan04-Jul04 104,933 7.8 524 

240 F5 800 1m/5f Aug04-Jul05 188,812 5.2 944 

240 F4 800 1m/5f Aug05-Jul06 187,072 7.58 935 
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Oreochromis andersonii nursery 

 

Number 
Stocked 

Pond 
Number 

Pond 
area 
(m²) 

Sex 
ratio 

Period Total No. 
Fry 
Harvested 

Average 
Weight 
of Fry 
(g) 

Number of 
Fry/Female 

240 F4 800 1m/5f Jan04-Jul04 104,933 7.8 524 

240 F5 800 1m/5f Aug04-Jul05 188,812 5.2 944 

240 F4 800 1m/5f Aug05-Jul06 187,072 7.58 935 

 

Oreochromis niloticus productive performance 

 

Pond 
No. 

Area 
(m²) 

Mono
- or 
Mixed
-sex 

Stocking 
Time 

Stock 
(kg) 

Harvest 
Time 

Harvt
. (kg) 

Duratio
n (days) 

Net Yield 
(kg/ha/year
) 

F12 1100 mono 18 Dec 03 75.0 1 Jul 04 281.7 196 3499.33 

F15 1700 mixed 28 Feb 04 85.0 21 Oct 04 430.5 236 3143.26 

F1 2400 mono 7 Apr 04 103.4 28 Oct 04 546.0 204 3299.61 

F13 1220 mono 22 jul 04 54.0 7 Feb 05 516.0 200 6911.07 

F8 1600 mono 3 Nov 04 110.0 25 Apr 05 679.5 173 7509.66 

F16 2800 mono 9 Dec 04 175.0 29 Aug 05 948.0 263 3831.41 

F3 2300 mono 2 Feb 05 114.0 27 Oct 05 846.0 267 4350.76 

F12 1100 mixed 3 Mar 05 70.0 12 Jan 06 602.5 315 5609.31 

F15 1700 mono 1 Jun 05 82.0 4 May 06 565.8 337 3082.34 

F2 2300 mono 2 Sep 05 127.0 2 May 06 803.0 242 4432.99 

F13 1220 mono 7 Feb 06 80.0 6 Nov 06 969.8 272 9787.16 

F1 2400 mono 16 May 06 112.0 8 Jan 07 981.0 237 5576.39 

F15 1700 mono 21 Jun 06 127.0 1 Feb 07 981.0 225 8149.28 
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Oreochromis andersonii productive performance 

 

Pond 
No. 

Area 
(m²) 

Mono
- or 
Mixed
-sex 

Stocking 
Time 

Stock 
(kg) 

Harvest 
Time 

Harvt. 
(kg) 

Duratio
n (days) 

Net Yield 
(kg/ha/year
) 

F13 1220 mono 31 Dec 03 61.0 1 Jul 04 391.0 183 5395.06 
F8 1600 mixed 25 Feb 04 41.3 14 Oct 04 319.3 232 2733.57 
F16 2800 mono 27 Apr 04 133.0 29 Oct 04 667.0 185 3762.74 
F12 1100 mono 19 Jul 04 69.0 14 Feb 05 256.7 210 2965.82 
F14 3400 mono 20 Oct 04 201.0 5 May 05 1018.4 197 4454.33 
F15 1700 mono 1 Nov 04 90.0 21 Apr 05 680.0 171 7407.98 
F2 2300 mono 25 Jan 05 114.0 28 Jul 05 564.0 184 3881.14 
F13 1220 mixed 30 Mar 05 61.0 5 Jan 06 528.5 281 4977.47 
F8 1600 mono 27 May 05 103.0 26 Jan 06 561.0 244 4282.02 
F14 3400 mono 9 Jun 05 174.0 6 Mar 06 1215.5 270 4141.04 
F12 1100 mono 15 Feb 06 54.0 2 Nov 06 548.0 260 6204.55 
F2 2300 mono 10 May 06 192.0 4 Jan 07 933.0 239 4920.23 
F16 2800 mono 15 Jun 06 219.0 8 Feb 07 1310.0 238 5975.62 
F7 600 mono 13 Jun 05 32.0 16 Jan 06 214.0 217 5102.15 
F16 2800 mono 31 Oct 05 165.0 31 May 06 1164.0 212 6142.77 
F3 2300 mono 28 Nov 05 87.0 31 May 06 720.0 184 5459.48 
F8 1600 mono 22 Mar 06 132.0 9 Nov 06 714.5 232 5727.71 
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Water temperature (top right) and comparative growth rates from different treatments; 
artificial feed, pig manure only, pig manure plus artificial feeds. In comparative growth 
charts; red line = Oreochromis andersonii and blue line = O. niloticus. 

© Emmanuéle Cayron-Thomas 
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Comparative length and weight measurements under artificial feeding 

© Emmanuéle Cayron-Thomas 

 

 

% Number 
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Comparison of condition factor (g/cm) under artificial feeding treatment by length of both 
Oreochomis andersonii and O. niloticus. 

© Emmanuéle Cayron-Thomas 
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Comparative length and weight measurements under pig manure pond fertilization 
treatment only. 

© Emmanuéle Cayron-Thomas 
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Comparison of condition factor (g/cm) under pig manure pond fertilization treatment by 
length of both Oreochomis andersonii and O. niloticus. 

© Emmanuéle Cayron-Thomas 

 

 



 

 21 

EC FP7 Project, SARNISSA Comparison trials between Oreochromis andersonii and 
O. niloticus under farm conditions in Zambia 

 

Comparative length and weight measurements under pig manure pond fertilization 
treatment plus artificial feeding. 

© Emmanuéle Cayron-Thomas 
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Comparison of condition factor (g/cm) under pig manure pond fertilization plus artificial 
feeding treatment by length of both Oreochomis andersonii and O. niloticus. 

© Emmanuéle Cayron-Thomas 

 

Marketing 

All fish are sold ex-farm, mostly to women marketers and as live fish for the restaurant 
trade. 

Three levels of pricing are used, which are currently; Large (140g+) K12,000/ kg, Medium 
(50g) K8000/ kg, Small (20g-) K5000/ kg. 

There appears to be little difference in the marketability of the two species but comments 
were made that O. andersonii was preferred for its taste and color. 
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Oreochromis andersonii at harvest time 

© Emmanuéle Cayron-Thomas 
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Oreochromis niloticus at harvest time. 

© Emmanuéle Cayron-Thomas 

 

 

Discussion 

Both species have their strengths and weaknesses. These are outlined below. The following 
strengths of O. andersonii have been recognized: 

• The reproduction starts at a lower temperature than O. niloticus, therefore the 
breeding period is longer.  

• It is easier to handle because it is less aggressive.  
• It is easier to net and hand sex.  
• Its growth carries on during the cold season while O. niloticus growth completely 

stops at similar temperatures.  
• Local buyers prefer its colouration and taste. 

The strengths of O. niloticus are: 

• Its overall higher productivity in production ponds  
• Its aggressive behaviour is a protection against both human and animal predation. 
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The even size noticed in the ‘Kalimba’ strain of O. andersonii is probably an indication of 
inbreeding on the farm. 

Conclusion 

The results of this study indicate that there is a definite potential for using O. andersonii 
for aquaculture in Zambia, particularly at higher altitudes, as its growth and breeding 
cycles perform better than O. niloticus at low temperature. In fact, its natural geographic 
distribution in Zambia is in the river systems of higher altitude (Kafue and Upper Zambezi 
for example). Its growth rate is equivalent to O. niloticus and it has an advantage in 
marketability. It is an interesting fact that the traditional ruler of the Western Province of 
Zambia, the region of the Upper Zambezi, is traditionally forbidden from eating any fish 
other than O. andersonii! 

In addition, there is currently considerable focus on environmental issues worldwide and 
the introduction of non-indigenous species to native waterways has caused much 
discussion. The further introduction of O. niloticus to fish farms in Zambia will naturally 
cause an extensive invasion of a non-indigenous fish to the river systems that could have 
an unknown effect on the naturally occurring species. 

There is little doubt that O. andersonii could benefit from a further selective breeding 
programme such as the GIFT process of collecting wild specimens from geographically 
different, naturally occurring populations and crossing them. In the process it is likely that 
O. andersonii could prove to be the most suitable fish for aquaculture in Zambia. 
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Links to Websites 
 

Website Web Address  Comments  

US Peace Corps Rural 

Aquaculture 

Promotion Project  

http://zambia.usembassy.gov/zambi

a/rapp.html   

US Peace Corps Rural 

Aquaculture Promotion 

Project 

http://zambia.usembassy.g

ov/zambia/rapp.html 

Rural Aquaculture 

Promotion (RAP) was 

developed in 1996 by Peace 

Corps/Zambia in response 

to a request from the 

Department of Fisheries 

(DoF) for human resource 

assistance in the 

aquaculture sector. 

Kalimba Reptile Park http://thebestofzambia.com/leisure/
activities/attractions/kalimba-reptile-
park/  

 

 

http://zambia.usembassy.gov/zambia/rapp.html
http://zambia.usembassy.gov/zambia/rapp.html
http://thebestofzambia.com/leisure/activities/attractions/kalimba-reptile-park/
http://thebestofzambia.com/leisure/activities/attractions/kalimba-reptile-park/
http://thebestofzambia.com/leisure/activities/attractions/kalimba-reptile-park/
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