Development of nutritionally balanced diets for Nile tilapia using lowcost ingredients for sustainable rural aquaculture development
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Nile Tilapia is a prominent fish species in global aquaculture,
and in Uganda, it is the main farmed fish species. As prices
for commercial fish feeds are on the rise, many farmers in
rural Uganda had to resort to unprocessed farm by-products,
resulting in a decrease in fish production and leading to poor
nutrition. This project evaluated the potential of 18 locally
available feedstuffs that could be used by small-scale farmers
to produce their own fish feeds on farm. In Uganda, the diets
will be used in pond aquaculture where fish feed on naturally
available insect larvae, thus the feed is optimized for this
situation and partially complete. Four diets were formulated
(compressed sinking pellets), containing 30% crude protein.

In Switzerland, Tilapia can be raised in closed artificial
recirculating aquaculture systems, therefore the feeds have to
be complete diets. Using waste heat from biogas installations,
Swiss farmers could become fish farmers. Five diets were
formulated using potato protein as the main protein source,
and their performance was evaluated against a control diet
based on fish meal in a triplicate feeding experiment during
five weeks. Surprisingly, four of the five diets resulted in a
better growth rate and feed conversion than the control diet.
In addition to being free of any fish by-products, the
vegetarian diets resulted also in lower feed costs.

The United Nations Millenium Development Goals met by this
project are:
Goal 1, Eradicate extreme poverty and hunger: The new
feedstuffs allow fish farmers to produce at lower costs and
improve their income. Improved business and marketing
concepts ensure an effective and profitable market access
and promotes entrepreneurship within local communities.

Goal 8, Develop a global partnership for development: ARDC
provides the Ugandan government with the “state of the art”
in aquaculture and is the main partner in co-developing the
future policy in agricultural development. Strategies for
poverty and famine mitigation based on scientific results are a
high value asset for governmental decision makers and
provide the basis for good governance practice.
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Many farmers in Uganda lack
the capital to run aquaculture
as a serious business.
Further, they are not trained
fish farmers, but feed the fish
the same feeds as used for
ruminants. By applying these
in the form of powder, they
pollute the water, and fish
grow very slowly.
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Sample of the test diets
developed during the study.
In order to achieve a direct
transfer into the fish, leading
to good growth and low
water pollution, professional
fish feeds have to be
pelletized (or even better:
extruded).

www.kfh.ch/dc

http://www.deza.admin.ch

Main features of the project
Tilapia is one of the few fish species able to grow well with vegetarian feed only. As it is a very robust fish and can be bread
easily on-farm, it offers an excellent opportunity to convert plant protein into animal protein.
In Uganda, Nile tilapia is the main farmed fish species. The challenges facing its aquaculture today lie in the identification of cost
effective and efficient feeds. Commercially formulated feeds for semi-intensive pond production of tilapia have not yet been
developed, while those for intensive production are available in limited supplies. Moreover, commercially available tilapia feeds
contain fish oil and fish meal. Over time, they have increasingly become expensive due to their high demand for various uses.
This has led to high fish feed prices that small-holder farmers are unable to afford. Instead, they use unprocessed farm byproducts, e.g. maize bran, rice bran, sunflower seed cake as fish feed and as a result, growth performance of the farmed fish
has been low. Alternative sources of protein ingredients in the fish feed are therefore necessary to reduce the current
dependence on fish meal.
The objective of the Swiss partners was to develop vegetarian Nile tilapia diets suitable as single feedstuff to be used in
Recirculating Aquaculture Systems. Achieving this would offer farmers the technique to raise and sell fish that were produced
100% on farm, organic and with a very small ecological footprint compared to other produced carnivorous fish (salmon, trout).
The main goals of this preliminary project were to
1. Get to know each others institution and situation in the country
2. Identify and contact possible private partners interested to contribute to the topic
3. Contact Universities to activate local networks in each country
4. Answer the first research questions:
4.1 Identify locally available feed ingredients, determine their composition and nutritional value for tilapia feed.
4.2 Develop a software tool to facilitate formulation of fish diets
4.3 Formulate practical diets for Nile tilapia based on the nutritional needs of tilapia.
The long-term objective of the project partners (2012) is to have a complete business concept for fish farmers developed and
tested under semi-intensive pond systems in Uganda and intensive recirculating aquaculture systems in Switzerland.
Results achieved: This KFH preliminary project helped to initiate the cooperation and tackle the first tasks on the way to the
follow-up KFH research project running in 2010-2011 (P_0909_14). Optimized diets were formulated and for the Swiss part
evaluated in growth trials. The results indicate that potato protein is a very valuable feed ingredient for Tilapia aquaculture. In
Uganda, field experiments will be carried out in the follow-up project, leading to scientific publications. The new diets are
expected to boost growth rate and production efficiency of Nile tilapia and decrease culture cycles.
Impact: About 70% of fish farmers in Uganda are small-holder farmers with approximately 80% of rural communities relying on
fish as the main protein source. The limited progress made in the development of cost-effective fish feed has greatly affected
sustainable rural aquaculture development in Uganda. Thus, the project results are useful especially in Africa where fish feed
formulation is one of the least developed sectors. The project enhanced the capacity of the researchers in the south in fish feed
development technology. Information was gathered on the chemical composition of various plants. The publication of research
outputs will lead to networking with international scientists for further sharing of knowledge even after the life-span of the
research project.
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The Nile Tilapia (Oreochromis niloticus) is a very robust fish and ranks
among the Top Ten aquaculture species worldwide. In warm water above
22°C, it grows very fast and is able to feed on plant based protein only.
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Happy tourist - happy fish farmer. A contradiction? In order to maximize the
profit out of their produce, farmers have to gain access to premium
markets. The gained profit enables to re-invest and to expand the
production, in order to serve the local community.

