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Executive Summery
Due to its land and water availability as well as its favourable climate, prospects for aquaculture in
Sudan are very promising. Sudan’s fisheries sector is known for its rich resource base, and is mainly
derived from the following diverse waters:
 Red Sea;
 Blue Nile;
 White Nile;
 Main Nile;
 other inland waters, including other rivers, tributaries and irrigation canals;
 man-made reservoirs designed for water supply, irrigation and electricity generation: The
Nile and Atbara dams, small irrigation dams and haffirs ‒ rainwater storage dams.
With a population of 37.2 million there is a huge local market potential. Current per capita fish
consumption in Sudan is with 1.2-1.5 kg/year very low compared to the average African per capita
fish consumption of about 10 kg/year. The per capita fish consumption in Sudan has been more than
doubled in the past 5 years. Also market prices for fish have increased significantly since the
independence of South Sudan in 2012. The main reason for the low fish consumption seems to be
the availability of fish from local fisheries and aquaculture. Fish consumption almost equals fish
production (fisheries and aquaculture). The aquaculture share in total fish production in Sudan is
about 11%. This is low compared to a worldwide share of 40%. Both export and import of fish is
insignificant.
The domestic market for fish is growing, though on a slow pace. Fisheries production has potential
for growth, in particular fisheries potential of the Nubia dam, Merowe dam and the newly
constructed Upper Atbara and Setiet dam is not utilised yet. Three more dams are to be constructed
in the future. As a result of the slow growth in domestic fish consumption and expansion of
production potential the domestic market might become saturated. The government in cooperation
with private sector plays an important role in facilitating fish promotion campaigns in Sudan, but also
in developing export destinations for Sudanese fish products.
Sudan’s geographic position with respect to foreign markets in Africa, the Middle East and (Southern)
Europe is favorable. A commercial fish processing industry is absent yet. A lot of efforts are necessary
to develop the both the domestic and international markets.
Besides market development, three other pillars are conditional for a successful aquaculture
development: seed, feed and management. All three components are poorly developed yet.
Although there is sufficient hatchery capacity to supply all Tilapia farms in Sudan, actual supply of
good quality Tilapia fingerlings is far too low to stock the farms. Most Tilapia hatcheries are not
productive due to:
- lack of knowledge and skills concerning hatchery management and fish reproduction (Catfish
and marine species);
- poor hatchery design and hatchery equipment;
- poor quality of the broodstock;
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-

absence of a national breeding program.

There are a few small local feed mills. One of them makes a floating (extruded) feed pellet. Generally,
locally made fish feeds are of poor quality. The fish meal ingredient is made of dried fish wastes from
the fish markets/auctions. The quality could be improved considerably if the producers:
- add high quality fishmeal;
- add concentrates;
- improve the grinding;
- improve extrusion and uniform pellet size.
Good management is necessary to make a farm successful. Sudan has a lot of aquaculture experts
with a university degree (BSc, MSc, PhD), but it seems very difficult to transfer theoretical knowledge
into practical skills. There is a lack of skilled aquaculture managers in Sudan. Some private investors
employ foreign aquaculture experts to manage their farm. There is a big need for trainings, but staff
and trainers need to be trained at the location where they work (hatcheries and/or farms) to ensure
a practical training and to stimulate practical follow up after the training.
The aquaculture production is dominated by pond farms. There are also a few cage farms behind the
big dams. That number is growing. Apart from the challenges of seed, feed and management the
aquaculture sector faces high mortalities due to predation by birds, fish, lizzards and snakes.
Strengthening of the Sudanese aquaculture sector implies strengthening of the four main pillars:
1. Seed.
2. Feed.
3. Management.
4. Market development.
This Quick Scan recommends the following potential strategies for improvement of the Sudanese
Aquaculture Value Chain:
 Transformation from a public-led to private sector led aquaculture development while
retaining and improving smallholder support.
 Improvement of key stages of the aquaculture value chain: input and services, production
and marketing by capacity building, B2B and to attract foreign investments.
Special attention should be paid to aquaculture opportunities in the Eastern States of Sudan: Red Sea
State, Kassala State and Gedaref State.
The recommended strategies for these states can be summarised as follows:
Red Sea State:
 Sustainable mariculture development by introduction of Integrated Multi Trophic
Aquaculture (IMTA) concepts.
 Local artemia production to stimulate Catfish production.
 Stimulation of the production of local high quality fishmeal by policy changes concerning the
trawl and seine fishery.
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Kassala and Gedaref State:
 Cage farming in water reservoirs.
 Demonstration of aquaculture integration with irrigation and horticulture.
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1.

Introduction

The Royal Dutch Embassy in Khartoum requested AquaFarmingConsult to conduct a quick scan of the
Sudanese Aquaculture sector. AquaFarmingConsult is a Netherlands-based aquaculture consultancy
firm. Bert Schuilenburg, founder and owner of AquaFarmingConsult, carried out the assignment. The
terms of reference for this ‘Aquaculture Quick Scan Sudan’ is attached in Annex 1.
The main goals of this quick scan are to:
 Get a picture of the aquaculture value chain of Sudan.
 Analyse the strengths, weaknesses, opportunities and threats in key stages of alternative
aquaculture value chains
 Investigate the opportunities of aquaculture in Eastern Sudan.
Fish production has to be separated in:
 fisheries production (fish catches from natural waters) and
 aquaculture production (the cultivation of aquatic animals and plants).
The focus of this Quick Scan is on aquaculture. Fisheries data are only collected to get a picture of the
total Sudanese fish production. Both aquaculture and fisheries research, will focus on:
 The inland waters of Sudan, with a specific focus on Eastern Sudan.
 The Red Sea.
The approach for this study is an aquaculture value chain analysis combined with a SWOT analysis for
the following key stages in the Sudanese aquaculture value chains:
1. Inputs and services.
2. Production.
3. Trade and marketing.
Key institutional and technical stakeholders in the aquaculture value chain were interviewed. The
role of e.g. finance institutions was beyond the scope of this study.
This aquaculture value chain analysis resulted in:
1. An Aquaculture Value Chain Map of Sudan.
2. Strategies for improvement of the (Eastern) Sudanese Aquaculture Value Chain.
3. Identification of business opportunities for Dutch suppliers, expertise and investors.
The ‘Aquaculture Quick Scan Sudan’ included 2 trips to Sudan of in total 15 days. Field research
consisted of interviews and visits to institutes, ministries, hatcheries, fish farms, and supplying
companies. The list of institutes and persons visited is attached in Annex 2.
Besides the visits a literature review was conducted to get a broader perspective on Sudan, its
fisheries sector and aquaculture development in this country. Annex 3 includes the consulted
relevant literature and consists mainly of study reports, technical documents and policy documents.
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2.

The Aquaculture Value Chain in Sudan

The key functions within the Sudanese aquaculture value chain, subject to this study, are presented
in figure X. It proved challanging to get reliable quantitative data regarding fisheries and aquaculture
production, hatchery production and consumption as different sources use different figures. In
general systems for data collection and analysis are poorly developed. Data had to be cross-checked
in order to present systemic-reliable figures.
This chapter will provide a qualitative description and analysis of key stages of the Sudanese
Aquaculture Value Chain: Inputs and Services, Production, Trade and Marketing.

Figure 1: key stages of the aquaculture value chain.

2.1 Inputs and services
This Quick Scan assesses the following inputs and services: land and water availability, business
development services, equipment, seed, feed, fertilizers, medicines, chemicals, labour and
management support.

2.1.1 Land and water
In general land and water availability is not a major constraining factor for aquaculture in Sudan. As
the third biggest country in Africa, with large volumes of water flowing into the country through the
White Nile, Blue Nile, Atbara river, Setiet river and a number of smaller rivers. In the East the country
borders the Red Sea.

Figure 2: The 4 most important aquaculture states of Sudan. Khartoum State (1), Al Jazirah State (9), White Nile State (10)
and River Nile State (11).

Land availability becomes more significant however, when water, electricity and nearby markets are
required coherently. Large-scale irrigation schemes are located along the Blue, White and Main Nile
Rivers with fertile soil, suitable for pond construction. Hence most inland fish farms are found around
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the capital city, Khartoum, where the Blue Nile and White Nile confluence and where 5 million of the
Sudanese live.
Aquaculture in Sudan can be divided in two main categories:
1. Landbased aquaculture along the coastline and near the rivers,
dams and irrigation canals.
2. Cage farms in the dams and rivers.
Landbased aquaculture has to compete with horticulture for available land in case a pond farm is
planned. In most cases the soil, which is suitable for pond construction, is also fertile soil suitable for
horticulture.
Both aquaculture and horticulture, rely on water. Especially in irrigated areas cultivating permanent
crops there is competition for land between aquaculture and horticulture.
In some cases, where new dams are or will be constructed, it is important to plan areas for
quaculture development integrated with irrigation works.
In the Eastern states the availability of land in combination with (fresh)water is more difficult than in
most Central and Southern states of Sudan. Especially in Red Sea State this combination is difficult
to find and actually limited to Tokar delta, situated in the Southern part of the State, covering an area
of approximately 31,000 ha only.
When planning Aquaculture activities within
The delta is formed by Khor Baraka River which is an
an irrigation area important lessons can be
intermittent stream, orginating from the high lands of
learned from Egypt. In Egypt fish farms are
Eritrea and Sudan. It flows Northeast across the area and
only allowed to take drainwater from
flows into a wide delta which starts from Shidden Rock
irrigated areas. Consequently, most of the
and ends at the Red Sea. The Baraka River makes
farmed fish is not accepted on export
seasonal) irrigation possible - usually from October to
markets because of residues in the
February. The soil of this delta is known as the most
drainwater, which contaminate in the fish
fertile soil of Sudan. It is obvous that pressure on land
meat.
within this delta will be much stronger than in other
It is much better to use the irrigation inlet
parts of the state.
The Red Sea State aquaculture zone is along the
coastline, both land-based and in sea. Vast areas of land
are available along this coastline. The coastline is also the
most densely populated area, with Port Sudan as State
Capital.

water for aquaculture before it is used for
crop production, because aquaculture
activities will enrich the water with useful
nutrients.
With proper planning of aquaculture
activities, a win-win-situation can be created
for both fish farmers and crop producers.

Kassala State has a relative large area under irrigation:
throughout the year from Khashm el- Girba Dam and Atbara River (New Halfa Scheme: 150,000 ha)
and seasonal irrigation) from Gash River, from June to October (Gash Delta Scheme: 100,000 ha and
other valleys).
The new Atbara Setiet Dam in Gedaref State opens new possibilities for both aquaculture and
horticulture activities. Until recent there was an annual threat of flooding in Gedaref and Kassala
States. The new Atbara Setiet Dam reduced that threat tremendously.
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It is obvious that if the large quantities of groundwater in Sudan is used for aquaculture production,
land availability will increase enormous. However, quality of the groundwater particularly its salinity
needs to be analyzed in order to know its suitability for aquaculture.
The large dams in the Nile and Atbara Rivers were assessed for their potential for developing largescale cage farming. The results are presented in table 1 below:
River

Dam

Potential for aquaculture

White Nile

Jebel Aulia Dam: up-/downstream
White Nile

Suitable for Cage farming

Blue Nile

Roseires Dam
Sennar Dam

Both dams are not suitable for cage farming due
too high flow velocities

Main Nile

Merowe Dam, Nubia Dam

Suitable for cage farming

Atbara

Upper Atbara-Setiet Dam complex;

Suitable for cage farming;

Khashm el-Girba Dam

Not suitable for year-round cage farming; only
seasonally

Table 1: Large reservoirs of Sudan.

Some water quality data of the 4 best cage dams are collected in the tables below:

Jebel Aulia
Merowe
Nubia
Atbara

Jebel Aulia
Merowe
Nubia
Atbara

Temp.
(°C)
30.7
26.1
21.5
22.0

Temp.
(°C)
28.9
27.4
29.3
28.0

January-March
pH
8.6
7.5
7.1
7.8

July-September
pH
7.9
8.1
6.9
7.9

April-June
pH

Secchi
(cm)
59.9
55.3
61.0
67.7

Temp.
(°C)
30.1
29.1
34.3
32.0

Secchi
(cm)
40.4
38.9
24.3

October-December
Temp.
pH
Secchi
(°C)
(cm)
26.0
6.8
44.4
23.0
8.1
60.9
16.4
8.1
46.2
24.0
8.3
72.7

8.2
7.7
8.5
8.2

Secchi
(cm)
29.3
44.7
50.6
49.0

Table 2: Water quality data of the main cage dams of Sudan.

These water quality data show that the water temperature of the Nubia dam is very low during
October-December: 16.4 °C. Also from January to March the water temperature is below optimal
water temperature (26-30 °C). The water temperature fluctuation in the Nubia dam is the biggest
compared to the other 3 dams: 16.4 to 34.3 °C.
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During rainy season (from July to September) the visibility (measured as secchi depth in cm) is
minimum due to erosion. The turbidity variation of the Atbara dam complex is bigger than the
variation of the other dams: 24.3 to 72.7 cm.
The government plans to construct more dams in the Main Nile: The Kajbar dam, The Dal dam and
the Shereik dam and also the Dagash, Morgat, Shirri and Sabaloka dams are mentioned as future
dam projects in the Main Nile.
Gedaref State is known for her large-scale crop production
and the comparatively long rainy season of about 4 months
and higher rainwater harvests of 700-900 mm rainafall per
year (long term average for the whole country: 250
mm/year). In Kassala and Gedaref State rainwater is
harvested and stored in small dams and haffirs, rainwater
storage dams.
The Federal Ministry of Animal Resources, Directorate
General of Fisheries has developed a national program in
cooperation with the State Ministries of Animal Resources
which stimulates the haffir fisheries by stocking the haffirs with Tilapia and Catfish fingerlings.

Figure 3: Rashid dam, Gedaref State.

Some of these small manmade dams are or can be made suitable for small scale cage fish farming.
There are some other initiatives that are likely to have a positive impact on aquaculture development
in Sudan:
 The Red Sea State Ministry of Agriculture, Animal Resources and Fisheries – Marine Fisheries
Department: selected 10 suitable offshore sites for cage farming of marine finfish with a total
surface of 4,800 hectares and a potential production capacity of 12,000 tons/year.selected
inshore sites suitable for shrimp farming, 95-120 km South of Port Sudan, with a total surface
of 36,330 hectares.
 The Girgir project at the east Gash shore (30 km north from Kassala town) is a successful
example of water harvesting and storage in a dam.
An earth dam spreads the water of a wadi or
seasonal river downstream the dam with
uncontrolled flooding for agricultural production.
 The construction of a dam to harvest water
from the seasonal Rahad river in Gedaref is planned.
 Atbara city (River Nile State) decided 2% of
the land will be allocated for aquaculture
development.
Figure 4: Delessa Haffir, Gedaref.
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2.1.2 Labour
Six Sudanese universities have established a Department of Aquaculture:
 University of Khartoum,
 Bahry University (Khartoum),
 Sudan University (Khartoum),
 Al-Neelain University (Khartoum),
 Red Sea University (Port Sudan),
 Sennar University (Sennar).
There are many academics who are trained in aquaculture. However, in Gedaref and Kassala States
there are no aquaculture education programs offered by universities or colleges where aquaculture
managers can be trained. Farmers who are interested to set-up a fish farm are trained at the
Aquaculture Training Center in Khartoum or at the Federal (in Khartoum) and State Fish Research
Centers.
There is a shortage of experienced aquaculture managers in Sudan. Some private investors have
employed foreign farm managers particularly from Egypt and other Arabic countries.

2.1.3 Legal and institutional support
The Ministry of Animal Resources and Fisheries in Khartoum is the Federal fisheries authority in the
country and as such responsible for the creation of a conducive environment for fisheries and
aquaculture development by among others: policy development and implementation. The Ministry is
also responsible for the provision of extension services. This federal Department coordinates the
implementation of its aquaculture and fisheries policy with 13 State fishery departments and other
relevant public and private sector agencies.
The government further established the Fisheries Research Centre under the umbrella of the Animal
Resources Research Corporation, which is attached to the Ministry of Animal Resources and
Fisheries. The Centre performs its functions through seven specialized stations geographically
positioned to cover the most important inland and marine waters. These stations are located in:
 Khartoum (headquarters),
 Port Sudan (Red Sea Research Station),
 Kosti (White Nile Research Station),
 Wadi Halfa (Lake Nubia Research Station),
 El Damazin (Roseires Research Station),
 Half El Gadieda (Khashm El Girba Research Station),
 Khartoum (Aquaculture Research Station)
 Merowe (Merowe Research Station).
The government set up the Fisheries Training Institute as a specialized training facility within the
Fisheries General Administration of the Ministry of Animal Resources and Fisheries. It provides shortterm training courses targeting fisheries officers and fishers from the public and private sectors.
Arrangements are underway to restructure and upgrade this institution to enhance capacity in
fisheries and aquaculture sectors in Sudan. In addition, many of the over 100 universities and
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colleges all over the country are engaged in fisheries and related disciplines. The fisheries sector
benefits from these facilities
through education, training, research, participation in technical committees and community
development.
Other institutions engaged in fisheries policy making and research include:
 Fisheries Council, a coordinating body within the Ministry of Animal Resources and Fisheries
comprising of representatives from relevant public and private institutions;
 the Fisheries Technical Committee of the Sudanese Standards and Metrology Organization
(SSMO), an advisory committee responsible for drafting fisheries standards and specifications
and advising on other matters pertaining to the development of fish products, trade, quality
control and consumer safety;
 Advisory Council of the Ministry of Animal Resources, a high-ranking technical council
representing all fields and activities of the Ministry of Animal Resources;
 Higher Council for Environment and Natural Resources, a coordination body within the
Ministry of Environment and Physical Development and acting as a national focal point for
issues, programs and conventions of environmental concern.
Important regulations that are relevant for aquaculture development include:
- Ban on import of broodstock. Import of genetically
improved broodstock (e.g. GIFT-Tilapia or YY-male
All 11 River Nile countries should sign
Tilapia) is prohibited to avoid exotic fish species to
and implement a regional agreement
escape from hatcheries and grow-out farms and crossconcerning the import and/or the
breeds affecting local strains. Only local strains can be
production of genetically improved
used to improve broodstock and fingerling quality.
fish.
- Use of hormonesfor sexe reversal of Tilapia larvae is
prohibited.
There are more general regulations which influence aquaculture development. An example is the
Ministerial Resolution No. 27 (2016) of Commodities Import Ban. This resolution was introduced to
reduce the balance of payment deficit.
Many governmental institutes are involved in aquaculture development in Sudan. Most of these
institutes don’t utilize their capacity yet due to (among others) lack of equipment, budget and skills,
and as such strongly focused on their own internal organisation There is a lack of mainstreaming of
institutional support between:
 Federal and State institutions
 institutions of different States
 Various universities involved in aquasculture & fisheries
More public funding is allocated to institutions involved in mariculture and (marine) fisheries than for
freswater aquaculture. In the Red Sea State public officers are more equiped to do their job. Probably
due to the international importance of the Red Sea ecosystem there is a lot of international funds
available for interventions to sustain the Red Sea ecosystem.
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In Red Sea State good cooperation exists between public institutions (e.g. Ministry of Agriculture,
Animal Resources and Fisheries and Red Sea University) and (private) investors and NGO’s.
In 2015 FAO announced a EUR 430 million grant to the government of Sudan to upgrade and
promote the fish sector. Sudanese minister for Animal Resources underlined the importance of
introduction of modern technologies in fish farming to increase production and productivity,
especially in fresh waters as a key to food security (Sudan Vision Daily, 2015).

2.1.4 Technical support
Technical support is mainly provided by public extension services (see 7.1.3). Also NGOs provide
technical support to aquaculture farmers and projects. Most of these NGOs have predominantly
been active in fisheries compared to aquaculture. An exemption is the Arab Organisation for
Agriculture Development which has been very supportive to the development of aquaculture in
Sudan.
There are also some private companies which give technical support to aquaculture projects. One of
these conpanies provides technical support as part of its contract farming concept. Besides technical
support they also assist contract farmers with a farm design, farm construction, seed and feed. In
return they purchase the fish from the farmers.
There are some Sudanese and foreign freelance aquaculture consultants active in Sudan.

2.1.5 Equipment
Commonly used aquaculture equipment can be categorised as follows:
 Hatchery equipment: egg-incubators, fish tanks, drum filters, nitrification filters, etc.
 PVC pipes and fittings.
 Waterpumps.
 Equipment for aeration, feeding, grading and transport.
 Fishing nets, hapas and cage nets.
 Laboratory equipment (like microscopes, water quality test sets).
 Equipment to produce feed, to process and store fish.
Most equipment is purchased and imported from countries like China and Egypt.
Some equipment like polyester fish tanks, PVC pipes, fishing nets and hapas are produced locally.
Most of the locally made fish tanks and nets are of poor quality.

2.1.6 Seed
The 2 most farmed species are:
1. Nile Tilapia and (Oreochromis niloticus)
2. African Catfish (Clarias garipienus).
Some small-scale experimental initiatives with Nile Perch (Lates niloticus) are ongoing. Sudanese
hatcheries produce only Tilapia fry and fingerlings. The Catfish and Nile Perch fry and fingerlings have
to be caught from natural waters.
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In the main aquaculture States of Sudan there are several hatcheries where Tilapia fingerlings can be
produced. In Kassala State the installation of a new hatchery is planned. There are governmental
hatcheries, private hatcheries as well as hatcheries operated by NGOs.
Though the potential production capacity of the Tilapia hatcheries is substantial, shortage of good
fingerlings is a major reason for the slow development of aquaculture in Sudan. Most of the
hatcheries are currently not in production or the production was far below production targets.
During this quick scan 10 hatcheries were visited:
 5 hatcheries operated under government (1 in production; locally managed).
 4 private hatcheries (3 in production; all under foreign management)
 1 hatchery operated by an NGO (in production; under foreign management)
Skilled and professionally competent hatchery management is key for successful hatchery
operations. Most of the private fish farms have their own hatchery to assure the availability of
sufficient fingerlings when needed.
Government-operated hatcheries often lack budget to pay reasonable salaries, which negatively
affects motivation of employees. Budget limitations also prevents to purchase good equipment and
falls short of what is needed for the exploitation of the hatcheries.
Most Tilapia hatcheries are equipped with:
 ponds for broodstock and spawning (in hapas nets); most of the ponds are around ½ fedan
(2100 m²) in area,
 indoor egg-incubation systems,
 (pre-)nursery hapas or tanks (contrete or glassfibre) and
(earthen) ponds.
One -private- hatchery uses hapas in cages to produce and hatch
Tilapia eggs and to rear the fry to fingerlings.
Egg-incubation units are not always well designed.
Hatchery management is poorly developed in most Sudanese
Tilapia hatcheries. As a result, the availability of enough
fingerlings is not always guaranteed.
The larvae are transported in plastic bags with pure oxygen from
hatchery to farm. The bigger fingerlings are transported in
aerated/oxygenated transport tanks on trucks.

Figure 5: Tilapia reproduction pond
with hapas.

Tilapia fry/fingerling prices depend on:
 Batch composition: all-male (more expensive) or mixed sexes.
 The size of the fish (bigger fish are more expensive).
 Number of fry/fingerlings.
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The fingerling prices (mixed sexes) of an NGO in Khartoum are as follows:
Fish size (grams)
< 10
10
10-15
15-20

Price per 1000 in SDG
250
300
350
400

Table 3: Tilapia fingerling prices in Khartoum.

Prices of all-male fingerlings range from 500-600 SDG per thousend.
Until now there is no Catfish hatchery producing fingerlings on a large scale. All Catfish and part of
the Tilapia fingerlings are caught from the wild to stock the fish farms. With these wild fingerlings the
farmer poses major risks to his farm such as poor growth, poor feed utilization and diseases.
The main problem in the Catfish fingerling production is the larval rearing of Catfish. Without artemia
as start feed the mortality among the larvae is very high and growth is very poor. Artemia has to be
imported, which is very expensive. For that reason, no commercial Catfish hatchery is started yet.
There is also no hatchery for marine species.
Culture of tilapia in Sudan and Africa in general is mainly based upon unimproved populations of Nile
Tilapia (Oreochromis niloticus). The genetic resources of tilapia have been poorly managed.
Introduction of wild stock frequently consisted of a small number of individual fish. They were
serially distributed so that genetic problems have been transferred from farm to farm. Breeding
programs for Tilapia are not brought into farming practice yet. Sudan University of Science and
Technology has been involved in research program plans. Al-Neelain University in Khartoum started a
program plan for broodstock selection. They planned to collect broodstock from different Sudanese
regions and in the set up a selection program.
Breeding programs are necessary to improve broodstock and fingerling quality and to reduce the risk
of inbreeding. Breeding programs should include the separation of pure strains to breed with. This
must be done with fish from Sudanese waters, as it is prohibited to import genetically improved
broodstock from abroad.
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2.1.7 Feed
There are a few small scale fish feed producers in Sudan and some farms make their own farm made
feed. Only one commercial feed producer makes an extruded feed pellet, which is floating. All other
companies make a pressed pellet, which sinks or semi-moist pellet, which is air-dried. Most
equipment to produce fish feed is imported from China. The ingredients for fish feed production is
locally purchased. High protein ingredients like fishmeal and soybean meal are not produced locally.
The fish wastes of the Central Fish Market of
Khartoum (approx. 10 tons/day) are used to dry and
The local fish feed producers could
grind to make fishmeal. This fishmeal is cheap but
make considerable progress
quality is poor (low protein content) compared to
(qualitative as well as quantitative)
commercial fishmeals. Other local ingredients which
in case of Sudanese Dutch joint
are used for fish feed are: wheat bran, sorghum,
ventures.
corn, flour, alfalfa, groundnut oilcake, sunflower
oilcake, sesame oilcake and poultry (offal) byproducts. Some producers add enzyms and vitamin C. That shall give an enormous boost to

the Sudanese aquaculture
development.

The best fish feed (according to almost all Sudanese
fish farmers interviewed) is made by Mohamed
Ismail. He bought an extruder to make the pellets
floating, which is better than sinking pellets, especially in cages (less feed waste). He produces
approximately 10 tons of fish feed per day. The feed Conversion Rate (FCR = amount of feed
necessary for 1 kg of fish growth) with this feed ranges from 1.3 to 2.5 and depends also on fingerling
quality and management quality. The quality of this feed could be improved considerably if:
- The grinding of ingredients is improved.
- Good quality protein ingredients like fishmeal and soybean meal could be imported at
favorable terms.
- Concentrates and premixes could be imported at favorable terms.
- The extrusion process is improved.
- The pellet size within the different feed sizes is more uniform.
Not only the quality of locally produced fish feed has to be improved. Also the production capacity is
too low should the aquaculture sector of Sudan really take off.

2.1.8 Chemicals
The following four types of chemicals are used in theaquaculture in Sudan:
1. Fertilizers and lime.
2. Medicines and hormones.
3. Desinfectants.
4. Laboratory chemicals.
Most pond farms use organic fertilizers to stimulate algae and zooplankton production. This is an
important source of natural feed. The natural feed production is very important, especially in
extensive Tilapia production because Tilapia can filter algae and zooplankton efficiently. In most of
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the cases poultry manure is used as organic fertilizer (2,000 kg/feddan = 0.476 kg/m²). Some pond
farms use Super Phosphate as inorganic fertilizer.
Some antibiotics are used in aquaculture in Sudan. Oxytetracycline is most used of the antibiotics.
The use of medicines in the Sudanese aquaculture is very limited. 17-α methyltestosterone is used
for sexe reversal of tilapia fry to get all-male batches (see page 24/25). The results of the
methyltestosterone treatments are not very successful. Only 90-95% of the fry are male.
Lime is used at pond farms for pH correction and/or desinfectant against pathogen in the pond soil.
Chemicals for laboratory analysis to measure water quality have to be imported.
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2.2 SWOT Analysis Inputs and Services
Strengths
 Land and water availability
 Aquaculture legislation
 Mainstreaming of aquaculture into
national development plans
 Market approach
 Food security approach
 Hatchery capacity in most aquaculture
States

Weaknesses
 Availability of skilled labour
 Aquaculture policies
 Strategic aquaculture planning
 Aquaculture implementation plans
 Investment climate
 Land and water rights
 Means of extension services
 Productivity of public hatcheries
 Availability of local high protein feed
ingredients
 Mainstreaming of institutional support
 Availability of good quality equipment

Opportunities
 Capacity building and transformation of
knowledge to practise
 Aquaculture integration into Integrated
Water Management
 Catfish fingerling production
 Sea-hatchery
 Development of genetically improved
broodstock
 Development of good quality local fish
feed
 International mainstreaming of
aquaculture policy and legislation
 (Improvement of) locally produced
equipment
 Local production of equipment and
chemicals

Threats
 Over-capacity of hatcheries
 Shortage of local fish feed
 Import taxes and import bans
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2.3 Production
The central stage in the aquaculture value chain is production. In the context of this Aquaculture
Quick Scan the production data of the different production systems, the farmed species, farm
types/methods/sizes were assessed.
The fish production may be divided in:
1. fisheries production (fish catches from natural waters) and
2. aquaculture production (the cultivation of aquatic animals and plants).
It is difficult to estimate the fisheries and aquaculture production because not all collected data on
fish production are reliable. For example, most data for aquaculture production are overestimated as
production potential is mentioned (based on the total pond area or based on potential productions
mentioned in licenses) instead of of actual production. Also the capture of fish is difficult to estimate
because a significant part of the catches is not registrated (i.e. illegal fisheries and subsistance
fisheries).
In 2015 Norway Government and UN Industrial Development Organisation (UNIDO) started a project
for sustainable management of marine fisheries in Sudan’s Red Sea. This project a.o. aims at:
- improving fisheries data collection,
- implementation of monitoring surveys of the coastal fish stocks and
- development of a database on fish landings.
This project could be a good example to monitor inland fisheries which is much bigger and more
difficult to control.
The information about fisheries and aquaculture production varies a lot depending on the source.
FAO (2014) reports the following production data of 2012:
- Fisheries
34,000 tons
- Aquaculture 2,000 tons
Total
36,000 tons
The Arab Organization for Agricultural Development (AOAD) investigated the fish production of
different Arab countries during the period 2012-2014. They also made an estimation of the fish
production and fish im-/export in Sudan:
Fisheries
(tons/yr)
2012
2013
2014

82,000
(93.2%)
82,000
(92.0%)
90,000
(89.2%)

Aquaculture
(tons/yr)
6,000
(6.8%)
7,120
(8.0%)
10,900
(10.8%)

Total
production
(tons/yr)
88,000
(100%)
89,120
(100%)
100,900
(100%)

Export
(tons/yr)

Import
(tons/yr)

900

990

450

840

450

500

Table 4: Fish production data according to AOAD.

19 | P a g e

These production data are remarkeble higher than the FAO data. According to the AOAD data the
aquaculture production almost doubled from 2012 to 2014 and even the fisheries production
increased in that period. So it is reasonable to assume that FAO data are an underestimation of the
actual Sudanese fish production.
From the above table we can say that:
- The Sudanese fish production (and fish consumption) relies predominantly on fisheries.
- The share of aquaculture in total fish production grows, whilst fisheries’ share declines. This
is seen all over the World.
The share of aquaculture in total fish production is with about 11% relatively small compared to the
global picture where aquaculture’s share in total fish production is over 40%.
Sudan’s aquaculture can be divided into:
1. freshwater pond and cage aquaculture and
2. mariculture of high value species cultured in shallow coastal zones.
The small-scale freshwater aquaculture production is estimated between 1,000 and 9,000 tons/per
year with mariculture producing 1,200 tons of aquaculture products/yr. Reliable production data are
not available. Especially the actual freshwater aquaculture production of 1,000 tons is an
underestimation.

2.3.1

Species farmed

Mariculture
At the moment the only marine aquaculture practice is Black-lip mother-of-pearl oyster, Pinctada
margaritifera culture in the northern Red Sea coast which was initiated in 1979. With surface water
temperature ranging from 32°C in winter to 34°C during summer, and a salinity of around 42 g/kg,
Sudanese territorial waters have a good potential for oyster breeding. The mother-of-pearl oyster
Pinctada margaritifera var. erythraensis has been cultivated in Dongonab Bay since 1904. Dongonab
Bay, which lies about 160 km north of Port Sudan (see figure 11), is the major natural breeding
ground for mother-of-pearl oysters. This is mainly because the bay is:
- large (area of about 305 km²),
- shallow (average depth of 16 m),
- protected and with many areas of rocky and sandy bottom offering good chances of survival
after settlement,
- a good environment for retention of larvae inside the bay due to the favorable circulation
regime during breeding seasons.
The first commercial shrimp farming in Sudan was initiated by Baabood Company in 2002. The total
farm area was 20 ha and it located 40 km south of Port Sudan on the Red Sea coast.
Until recently there were some landbased shrimp farms near Port Sudan. Two of them were largerscale farms. One of the farms had its own hatchery for seed production. Both farms ceased
production because shrimp farming was not profitable. The Sudanese shrimp farms could not
compete on the international market. For example, where Saudi Arabian farmers have been
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supported by a national fishmeal grant, the Sudanese farmers have to pay import duties on feed
instead. This is extremely disadvantageous for Sudan’s position on the international shrimp market.
The farmed shrimp species were: Indian White Shrimp (Penaeus indicus) and the Giant Tiger Shrimp
(Penaeus monodon).
Sea cucumber is only harvested from the sea and not farmed.
Seashells (mainly Strombus and Lambia species) are also collected in Sudan, particularly from the
fringing reefs inshore. Giant clams (Tridacna squamosa and other species) are very abundant on the
reef and may represent a totally unexploited population. Other invertebrates with commercial
potential, particularly from a medical research point of view, include sponges, nudibranch molluscs
(soft-bodied, marine gastropod molluscs or sea slugs) and ascidians.
Inland freshwater aquaculture
The inland aquaculture in Sudan started in 1953 at the El Shagara Fish Farm. Like in the rest of Africa,
most initiatives were not successful and disappeared after some decennia. It is from the last ten
years that aquaculture is starting all-over again. Until now the aquaculture sector of Sudan is still at
his infant stage. But there are a lot of new initiatives which started very recently.
In figure 2 the main fish producing states are marked: Khartoum State, Al Jazirah State, White Nile State
and River Nile State. According to the Fisheries Research Centre in Khartoum there are about 600 fish farms in
Sudan. The majority of these farms (179 farms) are situated in Khartoum State. Kassala State can be seen as

an upcoming aquaculture state. Most of the fish farms are private investments. Some of them are
cooperative groups of fishermen who started a fish farm. During this Quick Scan two cooperative
farms were visited: one cage farm in the White Nile near Khartoum and one pond farm in Umshoka
(Sennar State). There are also governmental and NGO farms in Sudan.
Tilapia and Catfish are the most important farmed fish species in Sudan. A few farms do some
experiments with Nile Perch. In the past trials had been carried out on Nile Perch and some carp
(Labeo spp.) species without hopeful results.
Remarkably, a majority of Tilapia farmers is changing to Catfish farming, despite the fact that there
are no Catfish hatcheries in Sudan yet.
Catfish farming might be more profitable than Tilapia farming However, a more obvious reason may
be that a lot of Tilapia farms are not successful due to lack of good quality basic inputs like seeds,
feed and lack of aquaculture skills. Therefore, a majority of them try catfish farming.

2.3.2 Farm types and sizes
Most of the fish in Sudan is produced in ponds along the big rivers or in ponds along the irrigation
canals. In earthen ponds and a minority in concrete ponds. Fish production takes also place in cages
in dams (Jebel Aulea, Merowe and Nubia) and in the White Nile near Khartoum. One recirculation
aquaculture system (RAS) is under construction.
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Figure 6: from left to right: (1): Earthen pond of the Arab Organisation for Agricultural Development.(2): Cages of
Dabarousa Company in Nubia Lake. (3): A recirculation Aquaculture System (RAS) for Tilapia of Saeed Fish Farming under
Construction.

The average pond fish farm in Sudan is much bigger (2-3 hectare) than the avarage African fish farm
(< 0.1 hectare). Probably this is due to the fact that Sudanese investors venturing in fish farming
generally have more capital to invest than the average African fish farmer. Most of the investors who
start a fish farm in Sudan have commercial goals. In Africa as a whole the contribution of subsistence
farming to the total aquaculture production is much bigger than in Sudan.

2.3.3

Farming methods

Mariculture
The Dungonab Black-lip-Mother of pearl oyster, Pinctada margaritifera is a species which produces
very few natural pearls. However, this species is successfully used in pearl farming which is carried
out by inserting nuclei (usually half spherical plastic beads) into the living mantle of the oyster. In
early stages of the farming system the abundance of naturally collected spat has permitted the
farming of the shell themselves.
The three stages of oyster culture are:
1. Spat (seed) collection,
2. Nursery and
3. Rearing to market size.
The breeding of oysters (and also other molluscs) takes place during the summer months, from June
to July. Spat collectors, consisting of floating bundles of split bamboos, are set in the bay during July
(oyster spawning season). They are set so that the lowest part is at least 5 meters above the sea-bed
in order to avoid the effects of siltation which discourages spat settlement. By late October they
almost cover the bamboos and collectors are lifted, dismantled and spat transferred to trays for
growing. The Suakin Archipelago and the Dongonab Bay are the two best fertile grounds for spat
collection.
Most oyster farms are family farms based on the bottom-culture technique. Others use the offbottom technique. A culture cycle of three years is required to produce oyster shells of market size. A
lot of effort and funds have been used to support the oyster culture. Production levels can be
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improved considerably because of lack of relevant expertise and absence of modern production
techniques.
The farmed shrimps P. monodon and P. indicus, are spawned in the hatchery using the technique of
unilateral eyestalk ablation of females to achieve ovarian maturation and spawning. Landbased
shrimp farming hardly exist anymore because of the poor competitive position on the international
market.

Inland freshwater aquaculture
Most of the pond farms are situated near water sources like rivers, dams and irrigation canals. In
some cases the farms have their own well. In most cases the farmers pump water from those water
sources to supplement the evaporation and infiltration losses. In fact the ponds are stagnant ponds
without flowtrough. As a consequence the fish densities in the ponds and productivity (kg/m²/yr.) are
low. The productivity of pond farms is difficult to determine, because of poor data collection. For
pond farms it must be around 0.5-1 kg/m²/year. If a flowthrough of water is possible the ponds can
have higher fish stocks and higher productivities.
The last years more cage farm projects started in Sudan. There are among others some cage farms in
Jebel Aulia dam, White Nile, Merowe dam and Nubia dam.
One Tilapia Recirculation Aquaculture System (RAS) is nearly operational.
For the three farm types a SWOT analysis is made.
Cage farm
Strengths
 Low investment costs (SDG/kg prod.
cap.)
 Zero water use (l/kg production)
 Minimum land needed
Opportunities
 The farm site can be changed
 It is easy to expand the production

Weaknesses
 Effect on water quality of the
environment
 Effect of the environment on the farm
(diseases transfered; climate)
Threats
 Water pollution
 Predators and thiefs
 Siltation problems
 Poor dam management

23 | P a g e

Recirculation Aquaculture System farm
Strengths
 High productivity
 Environmental friendly
 Effect of the environment on the farm
(diseases transfered; climate)
 Closed system; protection against
predators and thiefs
 Low water use (l/kg production)
 Low land use
Opportunities
 Suitable sites (even the desert is possible
if there is good groundwater available)
 Integration with other (Agricultural)
activities possible

Pond farm
Strengths
 Low production costs (SDG/kg
production) possible

Opportunities
 Integration with other (Agricultural)
activities possible

Weaknesses
 High investment costs (SDG/kg prod.
cap.)
 High production costs
 Effect of inputs (seed, feed
management) on success

Threats
 High fish densities – disease breakouts
 High fish densities – power cuts/back-up
failure

Weaknesses
 Water use (evaporation and infiltration
losses)
 Land use
 Low productivity
 Suitable sites
Threats
 Predators and thiefs

Most foreign investments/joint ventures will probably prefer to invest in cage farms.
The investment costs per kg of production capacity of a RAS farm are very high compared to a cage
farm and a pond farm. But the productivity, especially of Catfish farms, can be very high. The First
RAS is already onder construction and I expect that more will follow.
Most smallholder farmers will choose for earthen ponds if they have land and water available.
Most of the farmers purchase Tilapia fry instead of fingerlings because of higher prices and transport
mortality among fingerlings. Most of the time these fry is stocked in ponds and harvested after 6-9
months. The mortality rate is very high due to poor management and predation (fish, birds, snakes,
Lizzards). Here the results could be improved by good management practices.
In Tilapia farming the main problem is Stunting. Tilapias reproduce within a few months after birth.
The relatively young age of sexual maturation within Nile tilapia leads to high birth and turnover
rates. Consequently, the rapid reproductive rate of individuals has a negative impact on growth rate,
leading to the appearance of stunted tilapia as a result of a reduction in somatic growth in favor of
sexual maturation. The result is: huge numbers of fish in the ponds, which do not grow. The solution
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to stunting is mono-sex culture. Tilapia males grow almost 2 times faster (and bigger) than females.
There are 4 ways to get all-male batches:
1. Visual selection of the sexes (not very reliable).
2. Hybridisation.
3. Sex reversal of larvae.
4. Genetic manipulation (production of YY-males).
In Sudan the third method is sometimes used to get all-male fingerlings, by adding 17-α Methyl
testosterone to the start feed of the larvae, during three weeks. The result of the Methyl
testosterone treatment is disappointing: only 90-95% of the fingerlings are male. As a consequence
there almost no difference in results between mixed-sex Tilapia culture and mono-sex culture in
Sudan.
Predation is a big problem in fish farms in Sudan. The farms which pump water from rivers, dams and
irrigation canals have to take precautions to avoid eggs and larvae from Nile Perch to enter the ponds
with fine screens. Sometimes the Nile Perch eggs enter the ponds on the legs of birds, like ducks. Nile
Perch fingerlings can easily enter cages through the meshes of the cage nets. The predation of fry
and fingerlings by Nile Perch can cause enormous losts. The same applies to birds, snakes and
lizzards. In case of snakes and lizzards it is easier to take action to avoid them to enter the ponds and
cages. Of courset hat asks for extra investments.
Availability of fingerlings is a problem. For that reason most private investors have their own
hatchery.
Although it is generally said that the climate in Sudan enables yearround Tilapia and Catfish
production there are some parts of the country and some dams which are too cold for production
during 3 to 5 months per year.
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2.4 SWOT Analysis Production
Strengths
 Farm sizes/land availability
 Availability of water(sources)
 Climate
 Low cost price (?)

Weaknesses
 Data collection and administration
(National/State level)
 Inputs and services
 Farm management and farming
experience

Opportunities
 Nile Perch farming and farming of other
new species
 Improvement of production and
productivity

Threats
 Overfishing of natural waters
 Sensitvity of the Red Sea ecosystem
 International pressure (Nile dams, Red
Sea and groundwater resources)
 Predators
 Water pollution
 Siltation of the dams
 Bad dam management
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2.5 Trade and marketing
This chapter presents an alaysis of the Sudanese aquaculture
chain from harvest to market (harvest of fish, trade, transport,
processing, storage and quality control) and the different fish
markets (different markets, access to markets and market prices).

2.5.1 From harvest to market
Most fish ponds can not be drained completely by gravity and
have to be drained by water pump. Most farmers harvest the
ponds in steps by using seine nets before completely drainage
and harvest of the ponds. The moment of complete harvest of the
ponds is when the fish reach marketable size, preferably before
the cold winter season and/or in periods of high prices.
Most inland and coral fishermen fish year-round. The Red Sea
trawl and seine fisheries is seasonable.

Figure 7: Fish landing site near Jebel
Aulia dam.

Farmers sell their fish directly at farm-gate, atfish
markets or to middlemen.
As far as Red Sea coral fisheries is concerned the fish is
collected by traders along the coast and sold in Suakin,
Port Sudan and also Khartoum. The fish is bought from
villages by middlemen, who then obtain far higher prices
at the fish markets. The main limiting factor for poor
households in this value chain is the limited resources to
invest in rental or purchase of refrigeration facilities.
By far most of the fish is transported and ice-cooled from
landing places to the markets. In some cases, the fish is
transported by cold truck, owned by fish traders.
The fish quality is low due to inadequate fish handling,
lack of ice/cold storage, inadequate transport,
distribution, marketing and poor hygiene. As a
consequence, the post-harvest losses are significant. The Figure 8: Central fish market in Khartoum.
general impression is that about 20% of the catch/harvest
gets spoiled. As a result, fishing offers a marginal livelihood for much of the population, and very few
other local options exist for income generation.
There are also several NGO’s involved in (smallscale) fisheries projects where they help local
communities with boats, fishing gear, fish restaurants, refrigerators and cold-transport to the
markets. Examples of NGO’s that have been active in fisheries projects are: SOS Sahel International
(GB), ACORD (GB), Welthungerhilfe (D), ZOA (NL), Arab Organisation for Agricultural Development,
FAO and UNIDO.
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There is no commercial large scale fish processing in Sudan. The majority (70%) of the caught and
farmed fish is sold as fresh whole fish. 25% of the fish is sundried (especially Catfish) and 5% wet
salted. The drying and salting of fish are small family businesses.
In Wadi Halfa (Nubia dam) there is small State owned fish processing plant with ice production and
freezer capacity. It was built in 1976 with a Chinese grant. The fish processing plant can process
maximum 20 tons of fish per day. The ice production capacity is 225 blocks of 100 kg per 36 hours.
The storage capacity (-10 °C) of ice blocks is 100 blocks. The blocks are used for transport to far
markets like Khartoum, Kassala and Gedaref. The processing plant also has a coldstore (-40 °C).
In the past the processing plant grinded the fish offal, which was used for poultry feed. Nowadays the
offal is not used for the production of fishmeal anymore.
Although there are hygiene regulations and quality control officers who control the fish markets; the
transport, marketing and processing of fish doesn’t meet the international hygiene standards.

2.5.2 Markets
It has been estimated (Abdulla, FRS) that the per capita consumption of fish in the world is 20
kg/year while per capita fish consumption in Sudan is estimated at 1.1 to 2.5 kg/ year in Sudan. Per
capita fish consumption in Sudan, averaging 10 kg/person/year, lags far behind regional
consumption. A major explaining factor is that many tribes do not like eating fish or shellfish of any
kind, or getting involved in any sort of fish-related activities. Examples of these are pastoralists such
as the Arabian Bedouins, Rashaiyda and some Beja groups.
Even in the Red Sea State, where a lot of fish is available, it is a less preferred food for the majority of
this culturally mixed population.
The per capita fish consumption, expressed in kg live-weight equivalent, for different continents are
presented in table 5 and figure 9:

World
Africa
Asia and Pacific excl. China
Europe
North America
Oceania
China

2013-15
20.2
9.8
16.7
20.8
23.6
26.8
39.5

2025
21.8
10.1
17.9
22.2
24.3
31.2
47.2

Table 5: Per capita fish consumtion for different continents. Source: FAO, 2016. The State of World Fisheries and
Aquaculture 2016. Contributing to food security and nutrition for all. Rome. 200 pp.
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Figure 9: Per capita fish consumption for different continents. Source: FAO, 2016. The State of World Fisheries and
Aquaculture 2016. Contributing to food security and nutrition for all. Rome. 200 pp.

The biggest market for fresh fish is the (central) fish market of Khartoum. A specific market is the
market for dried Catfish. This fish is cheaper than Tilapia and preserved. For these reasons this fish is
popular among casual labourers of Gezirah and Gedaref State. When shortage exists this fish-specie
is imported from Ethiopia (Lake Tana).
Wet-salted fish is sold on the local market and exported the same as the seafish from Port Sudan and
Suakin.
Sudan is favourably situated in respect of the Middle East and North/East Africa. The export focus is
on marine fisheries products including: finfish, sea cucumber, shrimps and some wet-salted mullet
preparations. The cultered shrimp was exported to Saudi Arabia. A small quantity of shark fins is
exported to Asian markets. Most finfish are exported to Egypt, Europe and United Arabian Emirates.
A small share of the fish production is sold in supermarkets and specialised fish restaurants. The
market for high quality, conveniently packed fish products will grow in the coming years, since the
international sanctions were lifted recently. That will result in a growing number of expats in
Khartoum.
A nice fact: five years ago there was no specialised fish restaurant in Khartoum. In 2016 the city
counted 62 specialised fish restaurants!
In the fisheries sector fishermen are organized in cooperations and associations. This kind of
organisation makes it easier for fishermen to get access to funds to purchase equipment to catch,
process and store fish and to get access to (remote) markets. Red Sea State fisheries and Nubia Lake
fisheries are good exemples.
Producers in the aquaculture sector are not yet organised in associations.
The Tilapia and Catfish market prices are ordered in the tables below:
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Price (SDG/kg)
Yield (%)****

Tilapia
Round*
Fillet**
35-40
120
100
33-36

Round*
20-24
100

Catfish
Fillet**
40-50
40

Dried***
125
25

Table 6: Prices and yields of Tilapia and Catfish products in Khartoum (September 2017).

*: Round = whole fish, ungutted.
**: Fillet = headed, gutted, spineless, skinless.
***: Dried = headed, gutted, finless.
****: Yield = % meat.

Most Tilapia is sold at a size of 250-500 grams (whole fish, ungutted). The market price for Tilapia
depends on the individuel fish size (see table below).

Price (SDG/kg)

< 250 gram

250-500 gram

25

38

> 500 gram
45

Table 7: Tilapia prices of different individual weights in Khartoum (September 2017).

The prices for round Tilapia and Catfish and especially dried Catfish are good enough to make Tilapia
and Catfish farming profitable. According to some interviewed farmers the costprice of farmed
Tilapia is SDG 25-30/kg.
If the Tilapia grow bigger (> 500 gram) a better price is paid on the market. That confirms the
importance of good quality fingerlings (which grow bigger) and good quality feed.
Market
Khartoum
Kassala

Tilapia
25-60
30-40

Catfish
20-50
25

Table 8: Prices in SDG/kg for whole fish (September 2017).

From the above figure you can see that there are major price fluctuations, especially on the
Khartoum market. When larger quantities of fish are supplied on the Khartoum market e.g. from
South Sudan, the price is likely to drop directly. The aquaculture sector has also to deal with price
fluctuations due to peak monthes in natural fishery yields. The potential yield of inland fisheries is
expected to be 100,000 tons/yr and for marine fisheries 10,000 tons/yr. In that respect there seems
to be some room for the fisheries sector to grow. Especially when new dams will be constructed in
the future. Also in the years ahead fishery supply will continue to determine the market price.
The above mentioned facts make clear that market development and fish promotion is very urgent
and have to be carried out simultaneously with the aquaculture sector development.
Oyster shells for export to Europe where shells are used for button manufacture, inlay work and
cosmetics.
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2.6 SWOT Analysis Trade and Marketing

Strengths
 Red Sea fishery potential
 Access to the Middle Eastern and African
markets

Weaknesses
 Hygiene standards
 Cold storage capacity
 No processing capacity
 High post harvest losses

Opportunities
 Growing local market
 Expat market in Khartoum
 Export market
 Social (fish) venturing

Threats
 Slow growth of fish consumption
 Too high prices of fish (products)
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3. Aquaculture Value Chain Map of Sudan

Figure 10: Aquaculture Value Chain Map of Sudan with the main key factors.
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4. Strategies for Aquaculture Development in (Eastern) Sudan
This chapter presents some strategies to develop the aquaculture sector in Sudan in general and in
Eastern Sudan in particular.

4.1 Private Sector led Aquaculture Development and Smallholder Support
The current state of aquaculture in Sudan shows promising private sector initiatives. At the same
time public institutions responsible to create a conducive environment for aquaculture development
lack the resources to spearhead the development of the aquaculture sector.
Public fish research centers and hatcheries are to support (local) private investors and smallholder
farmers to operate fish farms by supplying fingerlings and providing technical support. Unfortunately
these public institutions do not suffice in performing their role, due to a lack of skilled management
and resources.
To stimulate private-led aquaculture sector development the government could take the following
initiatives:
- Transformation of the Research Centers to well-equipped Training Centers. Fisheries
Research Centers should focus more on training and technical support of smallholder
farmers. Training courses should be hands-on and on-site. There is sufficient theoretical
knowledge, but there is an urgent need for practical training. Extension workers should have
means of transport and equipment like water quality test kits to be able to support
smallholder farmers.
- Privatization of most public hatcheries and make the seed supply market driven. In this way
the public hatcheries will become more productive. The budget which is saved by this
operation could be allocated to extension services provided by the Training Centers.
- Partially privatization of public extension services. Charging a fee to partly recover the costs
for extension services provided by Training Centers. In that way Training Centers become
more self-sustainable.
- Stimulation of private investments in innovative aquaculture concepts which may also serve
as demonstration models of locally embedded Good Aquaculture Practices.
- Active policies to attract and facilitate foreign investments. Such incentives are likely to have
a positive spin-off effect on the aquaculture sector as a whole (e.g. feed production, fish
processing).
Smallholder support
In order to avoid the aquaculture sector to follow the same trend like e.g. the poultry sector where a
few large producers dominate the market, smallholder aquaculture sector should also be supported.
This could be done in various ways:
 Technical support to smallholder fish farmers provided by well-equipped training
centers.
 Contract farming. Contract farming gives smallholders the possibility to develop their
production through the assistance of the private sector. For countries with political
instability and/or poor financial assets this is positive since this development would
require an enormous amount of public sector resources.
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Facilitate NGO-support to smallholder farmers. The AOAD hatchery in Khartoum, the
ZOA Agricultural program in Gedaref and several Red Sea reef fishery programs are good
examples of NGO support to smallholder farmers and fishermen.
 Stimulation of farmers to organise themselves in aquaculture co-operations to facilitate
access to funds, inputs, services and markets.
Smallholder aquaculture support is an important contribution to food security improvement and
poverty reduction.
Dutch support
Dutch private aquaculture consultants and knowledge institutes can support aquaculture
development in different ways:
 Advise the Fisheries Research Centers on how to transform into Aquaculture Training
Centers.
 To develop curricula for practical aquaculture training courses.
 To train the trainers.
 Linking Sudanese and Dutch investors.
 Advise private investors in e.g. site selection, farm design, farm construction and
management support.
Dutch suppliers of aquaculture equipment can deliver equipment for both Aquaculture Training
Centers and private aquaculture investments.
The Dutch government may consider to support the above described strategy by supporting the
privatization of the aquaculture sector of Sudan, capacity building and private investments with
grants and/or loans. Among others the following Dutch facilities may apply to support the Sudanese
aquaculture:




Subsidy program for demonstration projects, feasibility studies and investment preparation
studies (DHI),
Dutch Good Growth Fund (DGGF),
Different programs of EP-Nuffic, e.g the 'Kennisontwikkelingsprogramma' (KOP) for capacity
building.

4.2 Strengthening the Aquaculture value chain
Dutch expertise can be of value to strengthen the Sudanese aquaculture sector in the following
aspects:
Inputs and services
In chapter 1.1 it is already indicated how Dutch consultancy and knowledge institutes can contribute
to the transformation of Training and Extension Services. There is a need to build capacity in a range
of technical aspects of aquaculture, including:
- site selection,
- hatchery/farm design and -construction,
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-

hatchery/farm management,
Catfish fingerling production,
(re)production of alternative (sea) fish species,
integrated aquaculture,
mariculture.

In The Netherlands there are some equipment suppliers which can supply all necessary equipment
for the lay-out of hatcheries, fish farms and research installations. They give worldwide advise on
technical subjects of the production process and sell equipment for land based as well as offshore
farming. Most of them deliver turn-key fish farms. The Dutch are world-leading in Recirculation
Aquaculture Systems (RAS).
New, large-scale aquaculture investments are planned for in the coming years in Sudan, providing
opportunities for Dutch consultants and equipment/farm suppliers.
The Netherlands is also world-leading in dairy and poultry. These agricultural sectors have emerged
thanks to Genetic improvement and high quality feed, resulting into very high productivities. The
Dutch aquaculture sector took advantage of that knowledge. Some Dutch companies specialized in
fish genetics; other companies are producing high quality fish feeds, which are sold all over the
world.
The time is right to set up a national breeding program for Tilapia and Catfish. Dutch institutions have
global experience in starting-up and operate such breeding programs.
In case of (semi-)intensive aquaculture production (i.e. cage and RAS farming) the use of quality feed
is a critical success factor. However, such quality feeds are usually too expensive to import.
Alternatively, high quality starter-feeds could be imported from abroad, whilst grower feeds (bulk)
can be produced locally with imported concentrates. The concentrates will improve locally produced
fish feeds tremendously.
Dutch fish feed producers also supply quality starter feeds and concentrates. The Sudanese
aquaculture sector offers opportunities for Dutch fish feed producers. One strategy to enter this
market that could be considered is to start a joint venture with a Sudanese feed producer to produce
quality fish feed. The overall impression is that in the coming years a big gap will develop between
demand for quality fish feed and actual supply if fish feed production capacity is not expanded
significantly.
Production
As stated before it is expected that the aquaculture sector in Sudan will grow significantly in the
coming years. Successful local investors who play an important role in other sectors are assessing the
profitability of investments in aquaculture. Most of them know from experience that quality pays.
Opportunities exist for Dutch suppliers of turn-key fish farms.
Good farm management is the most important factor to success. A lot of Sudanese investors seems
to be able to afford foreign management. This is an opportunity for aquaculture experts from The
Netherlands.
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A challenge is the (re)production of alternative fish species (like Nile Perch and marine species).
Dutch knowledge institutions could help with the development of (artificial) reproduction of
alternative species.
There are opportunities for RAS farms in Sudan. Particularly (dried) Catfish prices are interesting
enough to introduce RAS in Sudan. For RAS farms it is important that feed waste is as low as possible
and productivity (kg production per m²/year) is as high as possible. So improvement of the quality of
local fish feeds and fingerlings is a necessary step for the introduction of RAS in Sudan. The Dutch
introduced Catfish farming in RAS systems and have more than 35 years of experience.
As far as the marine fish production is concerned the Dutch have a lot of experience with both trawl
and seine fisheries and with oyster culture. These marine sectors can be upgraded by the
introduction of new innovative fisheries and farming systems.
Sales and marketing
If the aquaculture sector grows significantly in the coming years, the national per capita fish
consumption and the export of fish (products) have to be stimulated too. If that is not taken care of
there is a chance that the fish production will exceed the national fish consumption. If global demand
for fish is considered, export is not a problem as far as volume is concerned. As far as quality is
concerned there are challenges. These challenges are opportunities for Dutch companies who have
experience in fish transport, fish processing, cool storage and international fish markets. The Dutch
are famous fish traders who:
- purchase fish from all over the World,
- process the fish and
- sell fish products all over the World.
There are specialized Dutch companies which sell (turn-key) certificated fish processing plants with
cool storage. Hygiene certification (like HACCP) is necessary when fish products are exported to for
example Europe and The Middle East. There are opportunities for Sudanese-Dutch joint ventures
regarding fish processing and international fish trade.
As far as the development of the local fish market is concerned it will be important to expand the
range of locally farmed fish species (currently predominantly Tilapia and Catfish) with newly farmed
fish species. In the Red Sea State, it could be interesting to see if it is profitable to farm (endangered)
marine finfish in cages (see also chapter 8.3).

4.3 Aquaculture development in Red Sea State
in Red Sea State (RSS) focus of aquaculture development will be on mariculture. Mariculture in RSS
needs special care, because the Red Sea is a globally significant marine ecosystem with unique coral
reefs, mangroves and marine biodiversity. The Red Sea coast includes 3 Marine National Parks/World
Heritage Sites: Dongonab Bay, Mukkawar Island and the isolated coral reef Sangeneb (locations: see
figure 11 ) separated by buffer zones. Four more areas are proposed as Marine Protected Area:
1. Shuab Rumi (buffer zone),
2. Suakin Archipelago,
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3. Khor Kilab Bird Sanctuary and
4. Abu Hashish Recreational Park.

Figure 11: Red Sea coast with Marine Protected Areas, potential cage sites and potential landbased Shrimp sites.

The Red Sea is a very nutrient poor sea and very sensitive to nutrient pollution. That makes large
scale cage aquaculture where large amounts of feed are added undesirable. That would have a
destructive effect on the unique coral reefs, mangroves and marine biodiversity.
New aquaculture activities have to be in line with (inter)national agreements and regulation
concerning environmental protection, like:
- Environmental Health Act (1975). Prohibits the dumping into the sea of any item that is
harmful to humans or animals.
- The Red Sea State Environment Protection Act (2006). Addresses environment, pollution,
fisheries, marine parks, the coastal zone and the coastal environment. Its objectives are:
“protection of the purity and natural equilibrium and conservation of the environment and
the social and cultural systems thereof, to achieve safety and sustainable development for the
benefit of generations; promotion of the environment for sustainable development; linking
development and the environment and spreading awareness; and ascertaining and activating
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-

the role of the competent authority and its delegates and preventing laxity and short comings
of performance”.
National action plans like: National Integrated Coastal Zone Management and National Plan
of Action for the Protection of the Marine Environment from Land based Activities.

As such aquaculture development in this environment is a big challenge and must meet strict
conditions: Red Sea aquaculture has to be of sustainable, extensive and small scale nature.
Therefore, Red Sea aquaculture development should focus on:
1. Small scale expansion of the current situation (harvesting/farming of oysters and sea
cucumbers).
2. Introduction of Integrated Multi Trophic Aquaculture concepts (IMTA).
IMTA concepts with marine hatchery
Integrated multi-trophic aquaculture (IMTA) provides the by-products, including waste, from one
aquatic species as inputs (fertilizers, food) for another. Farmers combine fed aquaculture (e.g., finfish
like Grouper, shrimp in cages) with inorganic extractive (e.g., seaweed) and organic extractive (e.g.,
shellfish, oysters, sea cucumber) aquaculture to create balanced systems for environment
remediation (biomitigation), economic stability (improved output, lower cost, product diversification
and risk reduction) and social acceptability (better management practices).

Figure 12: An artist impression of an IMTA concept.

The IMTA concepts can be used for:
a) Biodiversity conservation. Endangered marine species could be farmed (extensively) in cages.
One possible fish species is the Spotted Coral Grouper (Plectropomus maculatus, known
locally as najil) is the most important of the nine Grouper species, commercially and from a
conservation perspective. This is a key species for the Saudi export market and the largest of
Sudan’s seafood products. Catches of this fish now show a high percentage of small
individuals because of the widespread use of small meshed nets, indicative of over-fishing.
b) Bio-recovery. Exploitation (fishery) of sea cucumber is over-exploited in Sudan. Farming sea
cucumbers will give more chance for the natural populations to recover.
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c) Sustainable use of new farmed living marine resources. Particularly sponges, nudibranch
molluscs (soft-bodied, marine gastropod molluscs or sea slugs) and ascidians.
When IMTA concepts are introduced, the need for a marine hatchery where marine species like
Grouper, oysters, sea cucumber, sponges etc. can be reproduced, will increase.
Several Dutch knowledge institutions are involved in integrated coastal management and marine
hatcheries in different parts of the World.

Figure 13: Spotted Coral Reef Grouper at the fish auction of Port Sudan.

Local artemia production
It is already stated that brine shrimp nauplii (Artemia salina) are used as starter feed for Catfish
larvae. Sudanese hatchery managers believe that artemia eggs have to be imported and that it is too
expensive. For these reasons they don’t start Catfish fingerling production.
It is possible however to produce artemia eggs from local artemia in the Red Sea State. Artemia need
high saline environments where natural predators of artemia cannot survive. It could be interesting
to investigate possibilities for (small scale) artemia production for local use and export. The
production of local artemia is very likely to give the Catfish production an enormous boost.

Sudanese fishmeal/fish oil production
Currently parts of fish offal collected from fish markets are dried and grinded and used as fishmeal in
poultry and fish feed. The quality of this fishmeal is poor.
There is no fishmeal production from the Red Sea fisheries, despite the fact India donated a fishmeal
installation some 10 years ago. The installation has a capacity of 8-10 tons/hour, but has never been
used. It is still in boxes in Khartoum and became incomplete in the meanwhile. It is worth
investigating what is needed to put the fish meal installation into operation.
Related to the fishmeal installation the government might have to change its trawl and seine
fisheries policy. Currently, this fishery sub-sector is in foreign hands (i.e. Egypt). Last year there were
15 permits sold. This year that number increased to 20. The general opinion is that a significant part
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of the catches is thrown back, dead or dying, in the sea as discard. That fish could be used for
fishmeal production. Fish offal and post-harvest losses of the RSS reef fishery could also be collected
and used for fishmeal production. The government should add a clause to fishery permits which
regulates the obligation to deliver all discards at the fish auction of Port Sudan. If that is not possible
the government could consider to stimulate the development of a national fishery fleet, which lands
all fish (including discard) in Port Sudan. In that case the large scale processing of fish for export
markets must be stimulated in Port Sudan.
This stategy could:
- Make control and data collection of trawl/Seine fisheries much easier and better.
- Make the production of good quality local fishmeal and fish oil possible. This can improve the
local fish feeds considerable and consequently the aquaculture sector could profit
considerably.
- Create new export opportunities of fish products and fishmeal/-oil. A new source of foreign
currency.
- Create jobs.
4.4 Aquaculture development in Kassala and Gedaref State
In Kassala and Gedaref State the main water sources are the Upper Atbara and Setiet dam complex;
Khashm el-Girba dam and related irrigation schemes; rainwater storage dams and groundwater.
Groundwater levels in Kassala State are declining. So the use of groundwater needs to be limited.
Aquaculture development strategies in these States have to incorporate these water conditions.
Most effective strategies are:
1. Cage farming in water reservoirs and
2. Aquaculture integrated with irrigation and horticulture.
These strategies become even more viable when the aquaculture sector can supply the domestic
market for dried Catfish.
Cage farming in water reservoirs
The water reservoirs in Kassala and Gedaref State can be distinguished as follows:
1. The Atbara dams: The Upper Atbara and Setiet dam complex and Khashm el-Girba dam.
2. Small rainwater-fed dams. 20 in Gedaref State, 1 in Kassala State.
3. Small rainwater storage embankments: Haffirs. 200 haffirs owned by the government exist in
Gedaref State and over 96 in Kassala State.
The Atbara dams are suitable for large scale cage farming. The Atbara and Setiet dam complex seems
suitable for year-round production. The Khashm el-Girba dam is suitable for seasonable cage farming
because the dam can dry out during dry season.
The small dams and Haffirs are potential sites for small scale cage farming. These sites could be
reserved specifically for smallholder farmer projects. The existing dams and haffirs could be assessed
for its suitability for cage farming sites what rehabilitation needs to be done to make them suitable
for cage farming. One of the Haffirs could be selected to serve as a demonstration site for small-scale
cage farming.
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Aquaculture integration with irrigation and horticulture.
In Kassala State permanent irrigation is possible in the New Halfa Scheme. Along the shores of Atbara
river and the two Atbara dams, permanent irrigation is made possible by water pumps.
In Gedaref State Gedaref basalt aquifers form variably thick and variably productive aquifers
depending on the degree of permeability developed by fracture and weathering, from a few metres
to several hundreds of metres thick, and from very low to high aquifer productivity. The aquifers are
typically unconfined. Boreholes abstracting water from the aquifer range from 10 m to 300 m deep.
Groundwater quality is typically fresh in shallow zones to brackish in deeper aquifer zones. Recharge
is variable depending on rainfall and surface runoff. Local investigation is necessary to see if
groundwater can be used for crop production. In those cases, where permanent irrigation is possible
it could be investigated if aquaculture could be integrated with horticulture.
In case of integrated aqua-horticulture concepts the same water is used twice: First for fish farming
and secondly for crop production. The nutrient wastes, produced by the fish, are utilised to fertilise
the crops. So these concepts of integrated aqua-horticulture make the water use more efficiënt and
can save fertilizer.
To support the introduction of this type of integrated aqua-horticulture it would be very good to
build a demonstration unit in both states. The Khashm El-Girba Fisheries Research Center could be
transformed into a Training Center for Integrated Aqua-Horticulture concepts.
In Gedaref State and Kassala State there is a market for dried Catfish among field workers. From the
Dutch Catfish practice it can be concluded that the local prices for dried Catfish make intensive RAS
farms for Catfish interesting.
RAS farms are very efficiënt concerning water use (l/kg production). If the drainwater of the RAS
farms is used for crop production the water efficiency is even higher. In those cases it is
recommended to look for sites where good groundwater is available. A RAS farm with groundwater
makes it easier to manage water quality, climate and predation.
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5. SWOT analysis selected cage dams
In chapter 3 four dams were selected as suitable dams for (yearround) cage farming: Jebel Aulia,
Atbara Setiet, Merowe and Nubia dam. In the following tables a SWOT analysis is made for all four
dams.
Jebel Aulia dam
Strengths
 Close to Khartoum
 Good access to the dam
 Water quality stability
Opportunities
 High carrying capacity

Atbara Setiet
Strengths
 Number of shelter sides

Opportunities
 Distance to Port Sudan (export of frozen
fish)
 Export to Eritrea and Ethiopia

Merowe dam
Strengths
 Rich in plankton

Opportunities
 Export of frozen fish (Port Sudan)

Nubia dam
Strengths
 Access to the dam
Opportunities
 High carrying capacity
 Export to Egypt

Weaknesses
 Few shelter sites
 Shallow shores
Threats
 Fishery activities/interests
 Human activities around the dam

Weaknesses
 Distance to Khartoum
 High turbidity during rainy season
 Shallow shores
Threats
 Former land owners

Weaknesses
 Access to the dam
 Suitable sites 20 km from dam-access
 Distance to Khartoum
Threats
 Former land owners
 Poor dam management

Weaknesses
 Low water temperature during winter
 Distance to Khartoum and Port Sudan
Threats
 Bilateral shared dam/foreign policies
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Research concerning Maximum Cage Capacities of the dams (feed/nutrient load) is necessary during
the coming years. A regional Nile agreement Sustainable Blue Economy.
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6. Important Sudanese and Dutch Aquaculture Stakeholders with Africa
experience
Subjects
Feasibility studies/
Aquaculture training/Business
plans/Project plans
Education/R&D

Site selection/farm design
Farm construction/equipment

Fish genetics

Fish feed

Mariculture

Coldstores/ fish processing equipment

Quality control/Certification
Integrated Aquaculture

Company/organization
AquaFarmingConsult
Costa
Sustainable Aquaculture Solutions
Al-Neelain University
Bahry University
HZ University of Applied Sciences
Imares/Wageningen University
Red Sea University
Sennar University
Sudan University
University of Khartoum
AquaFarmingConsult
Costa
ACE
Catvis
Fleuren & Nooijen
Hesy Aquaculture
Holland Aqua
Multivis
Al-Neelain University
AOAD
Hendrix Genetics
Imares/Wageningen Univertsity
Mohamed Ismail
Sudan University
Til-Aqua
Yamaqua
Aquaculture Experience
Catvis
Coppens
De Heus/Koudijs
Mohamed Ismail
Nutreco/Skretting
Aquaculture Farming Technology
Blue Linked
HZ University of Applied Sciences
Imares/Wageningen University
Kamstra Consult
Red Sea University
Bakker machinefabriek
Celtic Cooling
Geerlofs
Transnational Agri Projects
AquaFarmingConsult
Sustainable Aquaculture Solutions
AquaFarmingConsult
Imares/Wageningen Univertsity
ZOA

Country
NL
NL
NL
SU
SU
NL
NL
SU
SU
SU
SU
NL
NL
NL
NL
NL
NL
NL
NL
SU
SU
NL
NL
SU
SU
NL
SU
NL
NL
NL
NL
SU
NL
NL
NL
NL
NL
NL
SU
NL
NL
NL
NL
NL
NL
NL
NL
NL/SU

44 | P a g e

Annex 1: Terms of Reference

Advies Plan: Quick Scan Sudanese Aquaculture Sector
Advies RVO.nl

Positief

Datum advies
General
Identified by
Date of identification

Embassy in Khartoum
March, 2017

Country
Counterpart (s)
Beneficiary (ies)

Sudan
Sudanese and Dutch aquaculture sector and its stakeholders
- Dutch aquaculture sector
- Sudanese aquaculture sector
- Netherlands Embassy in Khartoum
- RVO (link to EUTF/RDPP-RVO programme for Eastern
Sudan)
Execution: Netherlands Embassy in Khartoum
implementing team
Budget
Max. EUR 25.000 incl. VAT
Start
May 1, 2017
Project duration
Project information

2 months

Project purpose

To identify the specific needs of the Sudanese aquaculture sector
– with a specific focus on aquaculture sector development in
Eastern Sudan – and to assess a possible role for the Dutch
aquaculture sector. To identify possible business opportunities for
Dutch aquaculture companies on the basis of B2B cooperation.
The following organisations and its roles should be investigated
during the quick scan:

Institutional setting

-

Sudanese aquaculture sector

- Relevant farmers cooperatives (esp. in Eastern Sudan)
- Relevant Sudanese government institutions (Ministry of
Livestock etc.)
-

Relevant international organisations (UN, AAID etc.)

-

Dutch aquaculture sector

- Dutch Embassy in Khartoum
(Contact details available at RVO and /or the Dutch Embassy)
Problem analysis

Sudan offers good opportunities of investment in martine life, in
Red Sea state (pearl, cocyan, sea cucumber, shrimps) and a
diversity of commercial types of fish along the coast of the Red
Sea. There are furthermore huge reserves of commercial fish
varieties in the lakes behind various dams, like Aswan High Dam,
Merowe, Sennar, Roseires, Khashm El Girba. There are also
opportunities for aquaculture (fish production).
Given the vast reserves of fish and availiability of land (for
aquaculture), the Embassy sees opportunities in this sector, both
in terms of private sector development/local economic
development as well as opportunities for Dutch businesses – with
their renomated position in the international market in fishing,
aquaculture and fish processing – and research institutes that
support innovative aquaculture developments (e.g. land-based

outdoor production of marine fish and the integration of fish
culture and horticulture, aquaponics).
A better overview of the aquaculture sector in Sudan, its needs
and challenges, the possibilities to develop the sector, whilst
identifying opportunities on how Dutch businesses and research
institutes can contribute, is required. Given the planned
programming for Eastern Sudan, special attention will be given to
this region.
The main aim of the study is to assess how the Dutch
aquaculture sector can contribute to further development of the
Sudanese aquaculture sector (through provision of
knowledge/expertise as well as inputs/equipment)., esp. in
Eastern Sudan. From an ‘aid’ perspective it is preferred to focus
on the development of smaller fishermen and fish farmers, hence
the need to identify what the needs are of this target group and
how Dutch knowledge/expertise and equipment can be linked to
this target group.
The second aim is to assess where else in Sudan Dutch
knowledge/expertise and equipment could contribute to the
development of the Sudanese aquaculture sector, generating
interesting information to the Dutch aquaculture sector for the
purpose of possible B2B activities between Sudan and the
Netherlands in this sector.
Results

A quick scan including:
- General overview of the bigger and smaller aquaculture
companies, cooperatives and farmers
- Insight in main obstacles, challenges and needs of
fishermen and fish farmers (rules, regulations and
bottlenecks)
- Overview of Dutch knwoledge/expertise and equipment
that can contribute to the developments of the sector
- Identification of possible partner(s) for further (B2B)
cooperation (including public and financing organisations)

Activities

To collect the necessary information both desk and field study
needs to be carried out. The results will be described in a report
(‘Aqauculture Quick Scan Sudan’). The report will be presented to
the Dutch aquaculture sector and shared with the Sudanese
aqauculture sector (where relevant). The aquaculture sector
development component for Eastern Sudan will be shared in the
context of the EUTF/RDPP.

Observations for
further development
(a.o. communication
opportunities)

Annex 2: List of institutes and persons visited
Date

Organization/location visited

Town

People met

Position

16-aug

Netherlands Embassy

Khartoum

Mr. Paul Bakuwel

Dutch Aquaculture Expert

16-aug

Netherlands Embassy

Khartoum

Mr. Sjoerd Smit

Deputy Head of Mission

Mr. Rene Kersten

Second Secretary

16-aug

Federal Ministry of Animal Resources

Khartoum

Mr. Hammad Shanto

Head of the Fisheries Directorate

16-aug

Federel Fisheries Research Center

Khartoum

Dr. Abdella Nassir + staff

Director

Dr. Ammar Osman Elobied

Deputy Director

16-aug

Arab Organization for Agricultural

Khartoum

Dr. Mahasin

Project manager

Development - Tilapia hatchery
17-aug

Aquaculture Department of the

Mr. Sohaib R. Aladaileh

Project manager

Khartoum

Ms. Nafisa Mahjoub+ staff

Head of Aquaculture Department

Fed. Ministry of Animal Resources
17-aug

Federal Aquaculture Training Center

Khartoum

Ms. Nedal Mohammed Diddig + staff

Assistent manager

19-aug

Sennar dam/Fisheries Research Center

Sennar

Mr. Abdalla Yagoub

Director

19-aug

Umshoka Fisheries Project

Umshoka

Fisheries Association

Board

20-aug

Yamaqua

Khartoum

Mr. Adel Ammar Elfatih M. Ali

Senior Partner

Mr. Adel ElssayednHassan Mohamed

Director/Aquaculture Consultant

21-aug

Khasm ElGirba Fisheries Research Station

Khasm Elgirba

Mr. Mutasim Yousif Mohamed

21-aug

State Ministry of Animal Resources

Kassala State

Mr. Tarig Mohamed Osman + staff

Head of Department

Fisheries Department
21-aug

Hatchery of MOAR

Kassala State

Mr. Tarig Mohamed Osman + staff

Head of Department

22-aug

State Ministry of Animal Resources

Gedaref

Mr. Omer Musa

Minister of Animal Resources

Dr. Ala Eddim Mursal

Undersecretary of the Ministry of Animal Resources

Mr. Atif Ali

Deputy Head of Fisheries Department

22-aug

Delessa Haffir

Gedaref

Mr. Atif Ali

Deputy Head of Fisheries Department

22-aug

Rashid dam

Rashid; Gedaref

Mr. Atif Ali

Deputy Head of Fisheries Department

23-aug

Netherlands Embassy

Khartoum

Mr. Mohamed Ismail

Gen. Manager of feedmill and hatchery

24-aug

Merowe dam

Merowe

25-aug

Private hatchery

Khartoum

Mr. Mohamed Ismail

General Manager

25-aug

Elhawi Supermarket

Khartoum

Mr. Mohamed Araki

Manager

2 October
3 October

Fisheries Department Northern State
Private Cage Farm Dabarousa Company

Wadi Halfa
Wadi Halfa

Lt. Col. Police Hani Shalabi

Commissioner of Wadi Halfa Locality

Dr. Ali Awad

Head Fisheries Department

Dr. Sulafeldeen S. Mohamed

Partner

Mr. Osama Mohamed

Partner

Mr. Siddig Daposi

Farm Manager

3 October

Fish Processing Plant Asmaco Investment

Wadi Halfa

Mr. Abdul Rahim Mohamed+ staff

Director

3 October

Union of Fishermen of Nuba Lake

Wadi Halfa

Mr. Ibrahim Musa Mohamed

Chairman

3 October

Union of Cooperative Association of

Wadi Halfa

Mr. Abdella Mohamed Abdul Mageed

Chairman

Dr. Osman Eidam

Deputy Dean

Nuba Lake
4 October

Bahri University; Fishery Science Dep.

Khartoum

Dr. Elsadig Arbab Hagar

Aquaculture expert

4 October

Feedmill

Khartoum

Mr. Mohamed Ismail

General Manager

4 October

Hatchery MOAR; Khartoum State

Khartoum

Engineer A Wahab Muzamil Adam

Gen. Dir. Gen. Admin. Of Fisheries

4 October

Hatchery Sudan University

Khartoum

Dr. Fouzi Ali Mohamed Ahmed

Head Dep. Of Fisheries Science & Wildlife

5 October

Red Sea State Ministry of Agriculture

Port Sudan

Mr. Hammad Tackolya + staff

Deputy Head

Several fishermen and fish traders

Animal Resources and Fisheries
5 October

Fish Market/Fish Auction

Port Sudan

5 October

Coral reefs

Port Sudan

5 October

Streetinterview

Port Sudan

Mr. Alsadig Idris

Fisherman

6 October

Cooperative Cage Farm; White Nile

Khartoum

Mr. Mohamed Elgaily

Project Manager

6 October

Saeed Fish Farming; Tilapia hatchery +

Khartoum

Mr. Tarig A. Saeed

General Manager

Mr. Mohamed Saeed

Sales Manager

Mr. Mejarni Abdukadir Jamahali

Farm Manager

RAS-Grow-Out
6 October

Grow-out Tilapia Farm; MOAR Khartoum
State

Khartoum
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