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1. Product Description 

1.1. General description of the commodity  

The term ’aquaculture’ involves all forms of culture of aquatic animals and plants in fresh-, brackish- and 
saltwater. Aquaculture has the same objective as agriculture: to increase the production of food above the 
level which would be produced naturally. As in agriculture, fish farming techniques include the removal of 
unwanted plants and animals, their replacement by desirable species, the improvement of these species by 
cross-breeding and selection, and the improvement of food availability by the use of fertilizers. Fish farming 
can be combined with agriculture, animal husbandry and irrigation practices which can lead to a better 
utilization of local resources and ultimately to higher production and net profits.1 

Tilapia are mainly freshwater fish inhabiting shallow streams, ponds, rivers and lakes and less commonly found 
living in brackish water. This report focuses on small to medium scale aquaculture of tilapia, especially on 
monosex tilapia culture in fish ponds. The popularity of tilapia came about due to its low price, easy 
preparation, and its mild taste. Commercially grown tilapia are almost exclusively male. This is due to the fact 
that tilapia are prolific breeders and the presence of female tilapia in the ponds or tanks results in large 
populations of small fish resulting in difficulties of marketing. Usually tilapia is sold with an average weight of 
300-500 gram per fish. Since fish and aquatic animals are a valuable source of protein for urban and rural 
population, fish aquaculture can contribute significantly towards food- and nutrition-security. Tilapia can be 
consumed as a whole, or it can be processed into skinless, boneless fillets, whereby the yield is 30% to 37%, 
depending on fillet size and final trim. 

After the carps, tilapia is the second most popular among the freshwater (FW) species that is largely produced 
in aquaculture.  This is partly because tilapias seem to have high resilience to tropical and sub-tropical climates 
among the farmed FW species.  They are hardy and have the ability to readily adapt to a range of 
environmental conditions.  They are among the most widely bred species for commercial production because 
of its several desirable biological characteristics like its amenability and ease for selective breeding, among 
others.  As such, several improved strains including fast-growing strains and saline-tolerant ones, have been 
bred, disseminated and cultured globally.  In addition, the hatchery technology is relatively easy and 
inexpensive.  As a result, this species is widespread and are farmed in approximately 140 countries worldwide, 
and account for about 7 percent of world production of farmed aquatic animals, and more than 10 percent of 
farmed finfish. In the Asia-Pacific region, it is the most popular FW species cultured in Indonesia, Thailand, 
Philippines, Sri Lanka, Taiwan, Hong Kong and Lao PDR.2   

1.2. Agro-ecological requirements of the commodity 

Tilapia is unable to survive in temperate climates because they require warm water. The pure strain of the 
blue tilapia, Oreochromis aureus, has the greatest cold tolerance and dies at 7 C, while all other species of 
tilapia will die at a range of 11 to 17 C. As a result, they cannot invade temperate habitats and disrupt native 
ecologies in temperate zones3. However, they have spread widely beyond their points of introduction in many 
fresh and brackish tropical and subtropical habitats, often disrupting native species significantly. Because of 
this, tilapia are included in IUCN’s Global Invasive Species Database.4 

Most of AFN’s target districts are suitable for tilapia aquaculture, although in Houaphan and Phongsaly 
temperature might at times be lower than 10°C in winter. In order to avoid losses of fish farmers should adjust 
their fish farming schedules and should harvest before the cold period. Additionally, for mitigation and 
preventing unexpected problems due to sudden drops in temperature, parts of the fish ponds should have a 
depth of 1.5 to 2m. 

                                                

1 Assiah van Eer, et al.; 2004. Small-scale freshwater fish farming. Agrodok 15; Agromisa Foundation, Wagenigen 
2 FAO, 2017. Technical Guidelines for Climate Resilient Farming Practices of Tilapia in Ponds and Cages. FAO Regional 

Office in Asia and the Pacific. 
3 https://en.wikipedia.org/wiki/Tilapia  

4 http://www.iucngisd.org/gisd/search.php  
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1.3. Main production areas in Lao PDR 

According to the Agricultural Statistics the overall fish production has slightly increased over the years but has 
stabilized since 2013 with a fish production of around 100,000 tons per year.  The total production in the 
Northern Region is lower than in Central and Southern Region. The highest production occurs in Central 
Region, where also cage culture is practiced.  Fish promotion for commercialization is still limited in the 
Northern provinces, and many fish pond owners mainly produce for self-sufficiency with limited sales of surplus 
production to local markets.   

Table 1: Fish culture population in Laos, 2013-20155 

 Culture fish production (ton) 

Name of provinces 2013 2014 2015 2016 

Northern Region 13,281 12,908 13,803 6,484 

Phongsaly 122 103 107 433 

Luangnamtha 510 473 504 161 

Oudomxay 2,154 1,782 1,907 656 

Bokeo 927 776 826 1,194 

Luangprabang 4,264 3,854 4,124 2,111 

Huaphan 1,517 2,850 3,050 505 

Xayabury 3,787 3,070 3,285 1,421 

Central Region 71,738 61,400 65,193 85,923 

Vientiane C. 34,235 30,476 32,305 27,51 

Xiengkhuang 5,106 4,152 4,443 1,503 

Vientiane 9,178 7,551 8,080 5,993 

Borikhamxay 3,093 3,115 3,333 2,49 

Khammuane 7,167 6,011 6,432 40,378 

Savannakhet 12,959 10,088 10,592 7,637 

Xaysomboun - 7 8 412 

Southern Region 18,877 16,047 16,969 14,192 

Saravan 2,104 1,735 1,856 819 

Sekong 263 225 245 190 

Champasack 14,276 12,174 12,783 10,922 

Attapeu 2,234 1,913 2,085 2,261 

Total 103,896 90,355 95,965 106,599 

1.4. Suitable AFN project districts for aquaculture 

The Agriculture For Nutrition (AFN) project targets 12 districts in the four Northern provinces of Phongsaly, 
Oudomxay, Huaphan and Xieng Khuang. In general, all 12 target districts are suitable for fish raising, however, 
based on the preliminary assessment, the following districts seem to be promising for aquaculture enterprises: 
Kham (Xieng Khuang), Lah, and Namor  (Oudomxay), Mai, Boun-Tai, and Samphan in Phongsaly, and 
Huamuang (Houaphan)  have potential for fish value chain development. The districts are suitable for fish 
commercialization due to their locations and access to major roads, access to markets, demand still higher 
than supply, and supply of fish captured from rivers is limited.  In Namor, Xay and Kham district areas also 
Chinese entrepreneurs are engaged in fish farming and supply to local markets such as in Oudomxay and 
Xiengkhouang province.  Some of them also produce fingerlings for sale.  

 

                                                

5 MAF 2016. Agriculture Statistic Yearbook 2015, Ministry of Agriculture and Forestry. 
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2. Tilapia Production System 

 

Tilapia is a member of the Cichlidae family. The family is divided into three genera, namely Oreochromis, 
Tilapia and Sarotherodon. Within the genus of Oreochromis the species of Oreochromis niloticus is commonly 
referred to as Nile Tilapia. Due to its hardy nature, ability of taking natural feed from ponds, and surviving 
capacity in adverse weather (Tilapia fish can survive in 12° to 40° C centigrade temperature and grow well 
between 16° to 35° C), Tilapia is the species which is most commonly used in pond aquaculture. 

                   

Photo: Monosex tilapia from improved fish pond            Photo: Tilapia from traditional fish pond 

Tilapia are omnivores, they will eat almost anything and are therefore often called ’aquatic chickens’. Because 
of their favourable culture characteristics, tilapia is considered the most ideal species for rural fish farming. 
Unlike most other fish species, tilapia have the ability to consume minute phytoplankton that they filter out of 
the water. For this reason, commercial pelleted feeds are not necessary for growing tilapia and nutrient-
enriched water (“green water”), produced by the addition of animal manure or fertilizer, is sufficient to achieve 
a marketable fish of 300 to 500 grams in six months.6 

However, one advantage which could be a constraint to profitable fish farming, is the continuous reproduction 
of tilapia. Tilapia become sexually mature already at a size of about 10 cm (about 30 grams body weight). 
This early maturation and frequent breeding causes overpopulation of the ponds with young fish and will lead 
to a strong food competition between the stocked tilapia and the newly born recruits. This will in turn decrease 
the growth rate of the originally stocked tilapia resulting in high numbers of small sized tilapia. Various methods 
have been used to control this overpopulation in fish ponds, such as continuous harvesting of marketable fish, 
removal of young fish, or by stocking predatory fish (e.g. catfish or snake-head) together with Tilapia in the 
pond.7  

Another, more sophisticated option, is the stocking of only male fingerlings purchased from specialized 
hatcheries. These hatcheries use special techniques such as hormone based treatments or cross-breeding 
techniques in order to produce only male fingerlings. A production system using only male fingerlings is 
referred to as “monosex tilapia culture”. Monosex tilapia has become very popular and has also been 
introduced to Laos. Currently there are several hatchery farms in Northern Laos, including AFN’s target 
provinces.  The price for one monosex tilapia fingerling (10-20gram) varies between 500 – 700 kip/piece. This 
report and its related proposed investment model refers to the monosex tilapia fish pond farming system.       

It has to be noted that Lao consumers have raised concerns about the issue of hormones being used in 
monosex tilapia culture in fish ponds. It seems that this is based on a misunderstanding of the technology 
used to raise tilapia in fish ponds. As a matter of fact, MT hormones (Methyl Testosterone) are only used in 
the hatchery, but not in the fish pond. While the legal status of hormone use in aquaculture may vary from 
country to country, the main conclusions reached from the available scientific evidence is that MT treatment 
of tilapia carries no human health risks, provided it is applied only during the early fry stage, at the 

                                                

6 Nam sai farms website http://www.tilapiathai.com/inform/nsproduct.htm 
7 Assiah van Eer, et al.; 2004. Small-scale freshwater fish farming. Agrodok 15; Agromisa Foundation, Wagenigen 
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recommended dosage.8 However during the field visits it was observed that fish farmers add “medicine” 
packages to their fish ponds without actually knowing the ingredients of those pre-mixed substances since all 
the explanations are given in Chines language. Apparently these packages contain Florfenicol (antibiotic) and 
Diallyl Sulfides (an organosulfur compound) amongst other ingredients. 

In any case this issue needs follow-up by the respective authorities in order to ensure the applied 
supplementary feeding packages only contain non-harmful substances and are in line with Lao regulations. 
This would ensure appropriate use of hormones, antibiotics and other supplements in fingerling-production as 
well as in grow-out operations and will increase customer understanding and confidence.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo: Supplementary feeding material found in tilapia fish farms 

 

2.1. Site Selection 

Suitability of the farm site is an important requisite for the success of any aquaculture undertaking.  It is not 
uncommon to hear reports of failures of operations or farm being abandoned because of problems related to 
the site.  Because of the investment involved, it is best to adhere and follow the important criteria in choosing 
a good farm site for growing tilapia.   

Abundant supply of clean freshwater is necessary. It may be drawn from rivers, streams, irrigation canals or 
deep wells, however it must be free from pollutants that may come from agricultural activities (residues of 
fertilizers, pesticides, herbicides from rice fields, and wastes from livestock farms), toxic chemicals and 
substances from industries, and domestic sewage. In addition to these water quality parameters the quantity 
of the water supply must be enough to regularly replenish or change the pond water in order to maintain good 
water quality for the stocks at all times. The pond should not be built in flood prone areas or areas prone to 
landslides. 9 

The quality of soil influences both productivity and water quality in a pond. However, it must also be suitable 
for dike construction. To determine soil suitability the two most important properties to examine are soil texture 
(particle size composition) and porosity or permeability (ability to let water pass through). The pond bottom 

                                                

8 Macintosh, D.J. (Year unknown). Risks Associated with Using Methyl Testosterone in Tilapia Farming 
9 Based on FAO, 2017. Technical Guidelines for Climate Resilient Farming Practices of Tilapia in Ponds and Cages. 
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must be able to hold water (have a low porosity like clay) and the soil should also contribute to the fertility of 
the water by providing nutrients. The best soil for pond construction contains a lot of clay.10 

2.2. Fish pond characteristics 

The dimension of the fish pond depends on the landscape and topographical situation, but also on the 
availability of the farmer’s land resources. A suitable size for smallholder fish production is around 
1000sqm/pond.  Although small ponds are more costly to excavate (per unit area), they are of advantage if 
fish is sold directly to retailers, as a regular supply of fish in small amounts is required. 

The bottom of the pond should be slightly sloping towards the water outlet for easy draining whenever 
necessary. For tilapia culture the depth of the pond will range from 1 m up to 2m, with an average depth of 
1.5m. Ponds deeper than this are not good because light, necessary for phytoplankton growth, will not 
penetrate to the bottom. This will lead to anaerobic conditions and poor water quality. More fertilizer will also 
be required to maintain a green pond. Each pond must have a water supply and drainage system in place.  
Pipes and other water inlets or outlets should be protected by fine wire mesh screen in order to prevent escape 
of stock and entrance of unwanted species and predators.   

In addition each pond should be surrounded by small dikes with a height of at least half a meter (0.5m.) to 
prevent rain water entering the pond during the rainy season.  This will minimize loss of stock due to heavy 
rain and pollution from dirty water or waste. The inner side of the pond dikes should be made as firm as 
possible to prevent the fish climbing or burrowing on the sides which creates seepage or leakage on the dikes.  
Dikes with loose embankment should be established with adobe stones, water proof plywood or board to 
prevent escape of the stock.  In case of limited water flow and intensive fish culture one should consider 
establishing an oxygen flow system or water treatment system by using wind power.   

The water holding capacity of the pond is depending on soil type and texture. In case of sandy loams the pond 
may not be good in water holding. To improve the holding capacity the farmer may fill water only up to 10cm, 
apply more lime, and then use a hand tractor to puddle the soil and compact before filling up completely. 

 

                       

 

 

 

 

 

Photo: Fish ponds in rural areas for tilapia fish farming 

2.3. Preparation of fish pond 

After completing the construction of the fish pond, in this example a pond with 1,000 square meters, 60-
200kg of lime per 1000sqm, depending on soil type and pH, is applied.11 This aims to adjust soil and water 
pH as well as to disinfect the pond. High rates, meaning above 60kg, are only required when dealing with 
acid soil areas, particularly if the pond is newly constructed.  

After drying and liming the pond it can now be filled with water. When filling the pond with water, a filter bag, 
made from fine nylon netting, should be secured over the pump discharge pipe to ensure that no wild fish fry 
or eggs can get into the pond. This may not be possible for large pumps due to the high pressure. In this 
case, a hapa can be erected under the water inlet to catch any unwanted organisms. Unwanted breeding (due 

                                                

10 Assiah van Eer, et al.; 2004. Small-scale freshwater fish farming. Agrodok 15; Agromisa Foundation, Wagenigen 
11 FAO, 2005. Fish Pond Construction and Management (A field guide and extension manual). 
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female tilapia getting into the pond) will be prevented if these procedures are followed and your all-male tilapia 
should grow to their full potential. 

Organic fertilizer (e.g. poultry droppings) is then broadcasted at 100-300 kg per 1,000sqm12. If no organic 
fertilizer can be applied, inorganic fertilizer, e.g. NPK (16-20-0) may be used at a rate of 15-20kg per 
1,000sqm.13  

When the color of the pond water becomes green, the pond is ready for stocking. A week is normally sufficient 
for the water to turn green, after which time fish can be stocked. It is recommended that the water level in 
the pond should be at least 1 meter deep during stocking to ensure sufficient water level in the pond even 
during times of high evaporation rates that occur during hot and sunny days.  

2.4. Stocking of fish pond 

The industry practice is to stock mono-sex tilapia for grow-out culture.  Particularly, all male tilapia stocks are 
preferred since male tilapia grows faster than females.  After reaching sexual maturity which is quite early in 
tilapia (about 3 months from hatching), growth of female tilapia slows down since the bulk of its energy is 
channeled into reproduction.   

In determining the appropriate stocking density, the following considerations need to be made by the farmers: 
the target production (kg/ha), desired harvest size (g/pc) which is largely dependent on the market preference, 
length of culture period, estimated survival rate, and the supplemental feeding scheme. Additional paramters 
to consider are pond size, availability of water and water flow, availability of aeration equipment, and last not 
least the fertilizing regime (only organic or additional inorganic fertilizers).    

High quality tilapia fingerlings of uniform size, preferably 8 - 9 cm (3 - 3.5 inches); 10 - 15 grams, and uniform 
male sex (monosex) are recommended for stocking in grow-out operations.  It is preferable to purchase 
directly from specialized fish farms and hatchery stations. Purchasing fingerlings from unknown traders without 
knowing the source and history of the procured fingerlings poses a risk to successful fish farming. Fry and 
small fingerlings are usually delivered in plastic bags.  

Care should be taken when stocking your fish that the water temperature in the bags is not very different to 
that in the pond. If it is, then the fish will suffer shock on contact with the water. The recommended way is 
to float the bags in the pond for a period of 15 minutes prior to stocking, so that temperature in and outside 
the bags can equilibrate. Release the fish by pulling the neck of the bag to snap off the elastic band, then hold 
the bag upside down and discharge the whole of the contents into the pond.14 

         

 

Photo:  Fingerlings of uniform size, lively movement and with smooth fish scales 

                                                

12 NAFRI, 2017.  The technical manual for extension on fish culture for nutrition. 
13 Nam sai farms website http://www.tilapiathai.com/inform/nsproduct.htm 
14 Nam sai farms website http://www.tilapiathai.com/inform/nsproduct.htm 
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The stocking density for pond grow-out of tilapia depends on the culture system used.  In the extensive 

systems where the stocks are solely dependent on the natural food present, the stocking density is low at 2-
3 fish per squaremeter. Water exchange will be minimal because of the low biomass.  In this system, however, 
a good pond preparation is necessary to ensure good growth of natural food which the stocks totally depend 
upon.  Regular application of fertilizers (organic or inorganic) in the water column is recommended to maintain 
the good growth of natural food organisms. 

In the semi-intensive systems, the stocking density is higher with a stocking density of 4-5 fish per 
squaremeter.  Proper pond preparation is also necessary for good growth of natural food which is the main 
food of the stocks during the first half of the culture period.  After the natural food is consumed, supplemental 
feeding, usually in the form of commercial tilapia feeds are given at a sliding rate of 5-3% of body weight daily 
and given 2-4 times in a day.  Periodic application of fertilizer is also done to maintain sufficient growth of 
natural food.  Because of the higher biomass, regular water exchange and aeration is necessary to maintain 
optimal water quality during the entire culture period. 

Intensive systems usually have a stocking density of > 50,000 pcs/ha.  Since the biomass is high, the stocks 
are given artificial feeding from the start of the culture period until harvest since the natural food in the ponds 
cannot sustain the growth of the stocks.  Feeding with artificial feeds is done daily at a sliding feeding rate of 
7-2% of body weight and given 3-5 times in a day.  Maintenance of good water quality is critical because of 
the very high density so that additional life support systems in the form of aerators (paddle wheels) and water 
pumps are provided.  These will allow for adequate water exchange daily at 5-10% of the water volume. 

2.5. Pond fertilisation 

In order to create a plankton bloom, it is necessary to add nitrogen and phosphorous (N & P), the two limiting 
nutrients to plant growth in water. Recommended levels are 0.1-0.2 kg of phosphorous and 0.4 kg of nitrogen 
per 1,000 m2 per day. The N & P can come from many sources, including chemical fertilizer, animal manure, 
compost, etc.  

Fertilization should be carried out at weekly or more frequent intervals. The amount of fertilizer needed should 
be determined by water color. If the pond is not very green then the amount of fertilizer should be increased. 
If the pond is too green, fish are gasping for air during the morning and fish begin to die, then it is necessary 
to reduce or stop fertilizing. 

If farmers solely rely on inorganic fertilizers they may for example use 5.5 kg of Urea (46-0-0) and 7kg of 
Triple Super Phosphate (0-46-0) on a weekly basis. Chemical fertilizer should be applied weekly (or more 
frequently if possible) by dissolving it in water and then broadcasting the solution over the surface of the pond. 
If the pond receives other fertilizers such as animal manure, or if supplementary feeding is used the amount 
of inorganic fertilizers may be reduced. 

In fish rearing systems using solely animal manure with stocking rates of 2 fish per square meter, the optimum 
amount of manure is 10 kg of dried chicken manure per 1000m² per day. When this amount of manure is 
used, the amount of fish harvested increases in proportion to the fish density. Where there are more than 2 
fish per 1000 m² then the amount harvested does not increase so much. The nutrient composition (nitrogen, 
phosphorus and potassium) of chicken manure is best, followed by duck, pig and cow manure respectively. 
For dry pig manure, a daily amount of 25kg would be needed, or 30 kg of dry cow/buffalo manure15. If the 
pond receives other types of fertilizer as well as animal manure then the total amount applied should be 
reduced accordingly.16 

The water quality of the ponds must be well observed. The two most important factors which determine the 
quality of the water are the temperature of the water and the amount of oxygen dissolved in the water. The 
ideal range of dissolved oxygen concentration is 6-7mg/ltr. If levels drop below 3mg/ltr growth and 
reproduction are seriously affected. The oxygen content of the water is usually highest at the end of the 
afternoon, as oxygen is produced throughout daylight hours. Fertilizer application has a large influence on the 
oxygen content and the living conditions of the fish in a pond. Too much fertilizer can lead to an oxygen 

                                                

15 Hilbrands, et al.; 2004. On-farm fish culture. Agrodok 21; Agromisa Foundation, Wagenigen 
16 Assiah van Eer, et al.; 2004. Small-scale freshwater fish farming. Agrodok 15; Agromisa Foundation, Wagenigen 
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shortage which will result in fish dying. The suggested best range for water temperature is from 20°C to 30°C. 
The recommended pH range is 6.8 – 8.0 to enhance a better growth.  

2.6. Fish feeding 

Fish, like all animals need food to grow. Farmers can provide food for tilapia in two ways; by supplemental 
feeding and by fertilizing the water. It is most productive to use both methods. Food in the form of plankton 
can be stimulated to grow in the pond by adding manure and compost to the pond. It is an inexpensive method 
of feeding and plankton is necessary for the smaller fish which are too small to eat supplemental feeds. Pond 
water will turn a rich green or reddish color when the plankton becomes abundant. This means that food will 
be available for the fish. Ponds with clear water are not fertile and lack plankton. 

The other way to feed fish is to provide supplemental feed directly into the pond. Tilapia can eat many types 
of feeds. Some common feeds are rice bran, mill sweepings, termites, table scraps, maize bran, and many 
green leaves. Feeding fish twice a day only the amount that the fish will consume in a couple of hours is 
recommended. By not putting excess feed in the pond, feed spoilage and fouling of the water can be avoided 
which can result in oxygen reduction and fish kills.17 

Tilapia is an omnivorous fish species, and generally they consume everything including algae and various types 
of aquatic plants. For minimizing the operational costs in fish farming farmers should maximize the use of the 
water’s natural productivity in terms of algae and plankton, homemade feed, and eventually commercial feed, 
depending on the intensity of the system.   

Homemade feed may be mixed by using a variety of ingredients such as rice bran, wheat bran, small terrestrial 
animals such as earthworms, termites and snails, oil cakes from mustard, coconut, groundnut, and soybeans, 
as well as coffee pulp, cotton seeds, brewery wastes, kitchen wastes, and silkworm pupae.18 For best results, 
simple mixtures of various foodstuffs should be used to provide the fish with the additional proteins and 
carbohydrates required. As far as possible, food with a high fiber content should be avoided. The mix should 
include the foodstuffs that are the most readily available at the lowest cost. Mixtures of local feed ingredients 
should be done in a way to achieve 28-30% protein content. In Thailand, a typical feed formulation may 
include fishmeal (16 percent), peanut meal (24 percent), soybean meal (14 percent), rice bran (30 percent), 
broken rice (15 percent) and vitamin/mineral premixes (1 percent)19. Another example is given in the table 
below. 

Table 2: Fish feed ingredients: 

Ingredient composition in % Fingerling Grower 

Cassava starch 0 0 

Cassava meal 23 22 

Coconut meal 0 30 

Rice bran 15 0 

Soybean meal 30 25 

Fish bean 25 20 

Fish oil 4 0 

Dicalcium phosphate 1 1 

Vitamin, mineral, premix 2 2 

Crude Protein Content in % 31 30 

Source: FAO Aquaculture Feed and Fertilizer Resources Information System 

 
Commercial feed originating from China, Vietnam or Thailand is available in some of the local district markets 
of the targeted project sites. Commercial tilapia feeds are generally available in three or four types with 
different nutrient specifications depending on life stage or fish size, i.e., pre-starter, starter, grower and finisher 
feeds. Feed requirement of the fish can be calculated as a percentage of their body weight. The table below 
gives an estimate of the required percentages.  

                                                

17 Murnyak, D., 2010. Fish Farming: Basics of Raising Tilapia & Implementing Aquaculture Projects. ECHO Technical 

Note 
18 ACF International, year unknown. Subsistence fish farming in Africa: a technical manual 
19 http://www.fao.org/fishery/affris/species-profiles/nile-tilapia/feed-formulation/en/  
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Table 3: Feeding rates as per body weight:  

Fish body weight (bio-mass) Feeding rate as % of body weight/day 

5-25g 6-7 

25-150 4-5 

150-250 3-4 

250- 2-3 

 

Example of feed requirement calculation: farmer may weigh a few fish and calculate the average weight of 
one fish. If for example the average weight per fish is 30 grams, and the stocking rate was 3,000 fingerlings, 
the total fish bio-mass in the pond is 90kg (30g x 3000 = 90kg). With a body weight of 30gram the farmer 
should feed 4% of body weight, which means 4% of 90kg, or 3.6kg, for the whole bio-mass in the pond. If 
the farmer feeds two times per day he would feed 1.8kg per one feeding. 

Feed is mostly provided two to three times a day. If the fish do not eat all the food provided, quantities should 
be decreased a little the next day. Conversely, if the fish quickly eat all the food provided, quantities should 
be increased a little the next day.  

It is easiest to observe the fish well if they are fed at the same time each day, preferably early in the morning 
and late in the afternoon, when the weather is cooler. They should also be fed from the same location every 
day. It is better to feed the fish in the shallowest part of the pond so that it is easier to observe them while 
they eat. If they are given too much food, part of it will settle at the bottom of the pond and pollute the water. 
Over feeding may create problems for the water quality and may cause low oxygen levels.   

2.7. Harvesting techniques 

Depending on the growth of the fish, current market prices and preferences for certain fish sizes, harvesting 
may start 3-4 months after stocking. Selective harvesting is done by using nets of the desired mesh size in 
order only to harvest the larger fish.  Smaller fish will escape and will be fed until the next harvest.  

After completing the first cycle of fish culture (approximately 5.5 months) complete harvest is necessary and 
is accomplished by seining in combination with draining. A complete harvest is not possible by seining alone 
as tilapia are adept at escaping seine nets. So the remaining fish can be caught by hand when the water is 
lowered to several centimeters only. 

Before restocking the pond eradication of any fish left from the previous culture cycle is imperative in order to 
ensure optimum growth of the new crop. The best way to do this is to dry the pond for 1-2 weeks. Not only 
will this kill any fish remaining, but it will also have a beneficial effect on the pond bottom. Remaining pests 
and predators in the watery portion of the pond bottom are removed by applying allowed chemicals or 
biological substances like derris root powder, tobacco dust, rotenone, tea seed cake and saponin.20 

After this the preparation for the next cycle can start by applying lime (see chapter 2.3). 

2.8. Diseases and control measures21 

Diseases can often be avoided by maintaining a high quality environment and reducing handling stress. The 
major disease problems affecting Nile tilapia are included in the table below.  
 
 
 
 
 
 
 

                                                

20 FAO, 2017. Technical Guidelines for Climate Resilient Farming Practices of Tilapia in Ponds and Cages. FAO Regional 

Office in Asia and the Pacific. 
21 FAO web: https://thefishsite.com/articles/cultured-aquaculture-species-nile-tilapia  
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Table 4: Common fish diseases:  

DISEASE AGENT TYPE SYNDROME MEASURES 

Motile 

Aeromonas 

Septicaemia 

(MAS) 

Aeromonas 

hydrophila & 

related species 

Bacteria Loss of equilibrium; lethargic 

swimming; gasping at surface; 

haemorrhaged or inflamed fins & 

skin; bulging eyes; opaque 

corneas; swollen abdomen 

containing cloudy or bloody 

fluid; chronic with low daily 

mortality 

KMnO4 at 2-4 mg/litre indefinite 

immersion or 4-10 mg/litre for 1 

hour; antibiotics (need 'extra-

label use permit' in the USA), 

e.g. Terramycin® in feed at 50 

mg/kg fish/d for 12-14 d, 21 d 

withdrawal 

Vibriosis Vibrio 

anguillarum & 

other species 

Bacteria Same as MAS; caused by stress & 

poor water quality 

Antibiotic in feed 

Columnaris Flavobacterium 

columnare 

Bacterium Frayed fins &/or irregular whitish 

to grey patches on skin &/or fins; 

pale, necrotic lesions on gills 

 

KMnO4 as with MAS; indefinite 

immersion with CuSO4 at 0.5-3 

mg/litre, depending on alkalinity 

Edwardsiellosis Edwardsiella 

tarda 

Bacterium Few external symptoms; bloody 

fluid in body cavity; pale, 

mottled liver; swollen, dark red 

spleen; swollen, soft kidney 

Antibiotic in feed 

Streptococcosis Streptococcus 

iniae & 

Enterococcus 

sp. 

Bacteria Lethargic, erratic swimming; dark 

skin pigmentation; exophthalmia 

with opacity & haemorrhage in 

eye; abdominal distension; 

diffused haemorrhaging in 

operculum, around mouth, anus 

& base of fins; enlarged, nearly 

black spleen; high mortality. 

Antibiotic in feed, e.g. 

Erythromycin at 50 mg/kg fish/d 

for 12 d (requires 'extra-label 

use' permit in the USA) 

Saprolegniosis Saprolegnia 

parasitica 

Fungus Lethargic swimming; white, grey 

or brown colonies that resemble 

tufts of cotton; open lesions in 

muscle 

KMnO4 or CuSO4treatments; 

use 1 mg/litre of CuSO4 for 

every 100 mg/litre alkalinity up 

to 3.0 mg/litre CuSO4; formalin 

at 25 mg/litre indefinite 

immersion or 150 mg/litre for 1 

h 

Ciliates Ichthyophthirius 

multifiliis; 

Trichodina & 

others 

Protozoan 

parasite 

Occurs on gills or skin KMnO4, CuSO4 or formalin 

treatments 

Monogenetic 

trematodes 

Dactylogyrus 

spp.; 

Gyrodactylus 

spp 

Protozoan 

parasite 

Occurs on body surface, fins or 

gills 

Same as for ciliates 

Note: In some cases antibiotics and other pharmaceuticals have been used in treatment but their inclusion in 
this table does not imply an FAO recommendation. 
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3. Markets 

3.1. Quality standards 

In Laos, the main quality standards for both natural and raised fisheries are supervised under Fisheries Law 
No. 03/NA date 9th July, 200922. The law covers 10 parts with 72 articles including: General provisions; 
Fisheries; Fisheries protection and activities; Exploitation of aquatic fauna; Prohibitions; Resolution of disputes; 
Management and inspection of fisheries; Policy for good performers and measures against offenders; Fish 
release day, Logo and stamp; and Final provisions. 

The law’s part VII, chapter 3 highlights Fisheries inspection which covers: Purpose of fisheries inspection; 
Fisheries inspection organizations; Rights and duties of fisheries inspection authorities; Rights and duties of 
fisheries officials; External inspections; and Types of fisheries inspection. 

The international legal framework, namely the Convention on Biological Diversity (1992), the MRC Agreement 
(1995), the FAO Code of Conduct for Responsible Fisheries (1995), the Convention on Migratory Species (1979) 
and Convention on International Trade in Endangered Species (1973), also highlight the need for specific 
legislation, regulations and measures regarding the governance and management of the fisheries sector.  

In the light of this, the DLF has drafted a Strategy for Fisheries, based on international and national legal 
frameworks, as well as the strategic vision of the MAF to 2020 proposing better governance by integrating 
customary rules and regulations into wider legislative frameworks (DLF, 2006). But, knowing that many 
problems associated with fisheries resources cannot be resolved within the fisheries sector alone, it is essential 
that there is inter-agency coordination through the Water Resources and Environment Administration, in the 
Office of the Prime Minister, particularly concerning trans-boundary management interventions and the 
decentralization of fisheries management functions to local level. It is also vital that the capacity of local 
communities is strengthened, so they can actively participate in the management and monitoring of aquatic 
resources. Due to the diversity of Lao PDR’s water resources ecosystems, sound management interventions 
should give a strong emphasis to some activities, such as the promotion of an integrated approach to river 

basin management, enhancement of aquatic resources co-management and the development of networks of 
community-based fisheries management initiatives throughout the country.  

The ADS (2015) also highlighted that in order to prevent the risks from using animal and fishery products that 
may harm to the human and animal lives and health, it is necessary to comprehensively improve sanitary 
measures system as follows: 

Improvement of sanitary measures system for animal and aquatic animal products through to prevent and 
reduce the risks from animal diseases: 

• Improve and develop surveillance system for animal and fish or aquatic animal disease by expanding 
epidemiological networks of the country from central to the village level and carry out surveillance 
activities and improve the reporting system in order to take response measures as accurately and quickly 
as possible. 

• Develop a fish and aquatic disease diagnostic laboratory at the central level to diagnose fish diseases 
and to act as a focal point for compiling fish disease information of Lao PDR, aiming at using such 
information for planning to control and prevent diseases in time. 

Ensuring to prevent and reduce the risks from animal feeds: 

• Improve and develop the animal feed analysis center to meet the regional and international standards, 
and to act as a focal point for inspection and certification of animal feed, raw materials, concentrated feed, 
semi-finished feed and finished feed that are produced in the country or imported from outside the country.  

• Ensuring to prevent and reduce the risks from animal products: 

                                                

22 The law can be downloaded at Lao PDR Trade Portal website: http://www.laotradeportal.gov.la/  
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• Develop systems for risk analysis and risk prevention, inspection, certification and registration for livestock 
and fisheries farms, entrepreneurs and services providers, slaughterhouses, animal product processing 
plants, livestock markets as well as for the livestock and fisheries trading operators. 

3.2. Volumes produced and sold locally 

The recent rapid economic growth in Laos resulted in high demand for meat and dairy products. This presents 
opportunities for livestock and fishery development to increase their production and supply more meat to 
domestic markets. With about 3.8% of livestock growth, the Livestock Development Strategy (LDS) to 2020 
of the DLF planned that by the year 2015, an average domestic meat consumption will be 33 kg/person/year 
compared with 27 kg/person/year in 2010 and will increase up to 38 kg/person/year in 2020. 

Based on MRC (2013)23, an estimated annual consumption per capita of aquatic products in Laos, as evaluated 
by Hortle (2007) amounted to 43.5 kg/capita/year which comprised almost 80% fresh fish, 19% other aquatic 
animals (OAAs) than fish and 1% marine products. Based on Lao Statistic Bureau (LSB, 2017), in 2016, the 
Lao fishery sector valued about 362.5 million USD accounting for about 2.28% of national Gross Domestic 
Product (GDP).  

Based on the ADS (2015), the supply of meat, eggs and fish for consumption has increased 38% from 227,000 
tons in 2006 to 314,690 tons in 2012. Fish has increased from 87,390 tons in 2006 to 136,560 tons in 2012. 
In total, the consumption rate of meat, eggs and fish per capital has increased from 39.62 kg/person/annum 
in 2006 to 48.2 kg/person/annum in 2012. 

Based on Vietnam Business News website (2017)24, Laos expects to require a total of 487,000 tons of meat, 
eggs and fish or an average of 65 kg per capita per year by 2020, a figure which is expected to grow to 79 kg 
by 2025. 

In 2011, Lao people consumed an average of 47 kg of meat, eggs and fish per capita per annum. This figure 
had increased to 53 kg in 2015, according to the Ministry of Agriculture and Forestry. To reach the targets of 
65 kg by 2020 and 79 kg by 2025, the ministry plans to focus on eight priority areas. These include developing 
and expanding animal herds and aquatic stocks, improving and updating animal feeds and fish feeds, as well 
as boosting the production and supply of animal vaccines.  

MAF will also place greater scrutiny on the movement of livestock and poultry as well as aquatic creatures.  The 
government will also focus on improving slaughterhouses and meat processing houses, regulate aquatic 
products, improve the systems of market management for animal and aquatic products, increase capacity 
building for veterinarians and fisheries staff as well as seek to guarantee a sufficient fish supply in Vientiane. 

The numbers of livestock and fish breeders which are employing more modern methods has increased in 
recent times, especially on the flat lands along the Mekong River valley and some parts of the northern 
provinces. Cattle rearing for domestic supply and export has also been developed. In fiscal year 2014-2015, 
MAF worked hard to encourage farmers and entrepreneurs to increase livestock breeding across the country 
by around 10-12%.  Broken down, the breeding of buffaloes increased by one percent, cattle breeding by two 
percent, rearing of pigs and goats by four percent, and poultry by five percent. 

In 2013-2014, the numbers of cattle expanded three percent, goats by two percent, pigs by six percent and 
poultry by five percent. The production of meat, eggs and fish in 2013-2014 reached a combined total of 
361,074 tons, which included 171,364 tons of meat, 39,150 tons of eggs and 150,560 tons of fish. 

In 2012, the government conducted Risk and Vulnerability Survey (RVS)25. The survey found that an average 
Lao household consumed protein on only 1.8 days per week, in the form of fish and meat. Of all sources of 
protein, fish was most consistently consumed across all categories of households, and it was easily the most 
important source of protein in households with borderline or poor Food Consumption Scores (FCS). 

Up to 2012 commercial livestock and fishery production has expanded due to the use of improved new breeds 
and a shift to more efficient raising practices. Fish raising, particularly using fish cages in sub-urban areas 

                                                

23 Based on: MRC, 2013. An introduction to the fishery of Lao PDR 
24 Based on: http://wji.at/Vietnam-News/laos-meat-consumption-on-the-rise 
25 MAF, 2013. Lao PDR, Risk and Vulnerability Survey 2012/13; Department of Planning and Cooperation 
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along the Mekong River and its main tributaries, has also considerably increased. Currently there are a total 
of 4,500 fish cages which constitutes an increase by the factor of 1.4 compared to 2005.  

At provincial level, each province has planned for fish production and consumption. For example, in the first 
half of 2017, Oudomxay Province has a total of 6,199 natural fish ponds with 504 ha and produced about 31 
ton. At the same time, the province also has 195 commercial fish ponds owned by 79 households and produced 
about 1,046 ton. Details of fish production in some Northern provinces of Oudomxay, Phongsaly, Xieng Khuang 
and Huaphan are displayed in the tables below. 

Table 5: Small scale fish production in the first six months of 2017 in Oudomxay province 

 Province Xay La Namor Nga Beng Houn Pakbeng 

# of fish ponds (unit) 6,199  4,495  225  714  73  466  158  68  

Fish pond area (ha) 504  319  25  71  8  47  29  6  

Natural fish (ton) 31      1  23    1  5  

# fish released (fish) 5,095,083  2,525,000  98,720  1,541,838  72,000  100,000  707,525  50,000  

# fish in pond (ton) 1,478  539  33  475  35  200  178  18  

Fish seed (fish) 6,080,000  2,950,000    1,240,000  30,000  1,820,000    40,000  

Source: Oudomxay PAFO, 2017 

Table 6: Commercial fish production in the first six months of 2017 in Oudomxay province 

  Province Xay La Namor Nga Beng Houn Pakbeng 

# of households (HH) 79  25  4  8  6  20  13  3  

# fish ponds (Unit) 195  32  7  28  14  40  63  11  

Fish pond area (Ha) 62  25  2  7  6  10  12  1  

Fish released (Fish) 3,629,868  2,525,000  50  375,000  19  100,000  589,800  40,000  

Production (Ton) 1,046  450  48  150  17  56  312  13  

Source: Oudomxay PAFO, 2017 

Table 7: Fish consumption in Phongsaly province, by district, in 2016 

District 
Production 

(Fish) 

Consumption 

(Fish/person) 

Supply 

(Fish/person) 

Demand 

(Fish/person) 

Phongsaly 508,340 93 124 121 

Bounneua 508,550 73 114 120 

Bountai 428,432 68 114 112 

Samphan 327,370 65 112 111 

Khua 408,470 74 114 113 

Mai 400,470 69 112 111 

Yot-ou 418,370 73 114 113 

Total 3,000,000 515 804 801 

Source: Phongsaly PAFO, 2017 

Table 8: Provincial plan for fish consumption in Xieng Khuang province, 2016-2022 

  2016 2017 2018 2019 2020 2021 2022 

# fish pond (Unit) 475  1,900  1,925  1,944  1,963  1,973  1,985  

Fish pond area (ha) 320  320  320  330  330  330  330  

Production (kg) 
544,00

0  

544,00

0  

544,00

0  

561,00

0  

561,00

0  

561,00

0  
561,000  

Fish aquatic products increased (kg) 
272,00

0  

272,00

0  

272,00

0  

280,50

0  

280,50

0  

280,50

0  
280,500  

Fish, aquatic products consumption 

(kg/capita) 
18.00  18.00  18.00  18.00  18.00  18.00  18.00  

Egg consumption (kg/capita) 3.04  3.11  3.19  3.26  3.34  3.41  3.49  

Meat, fish and egg consumption (kg/capita) 47.28  47.73  48.20  48.67  49.16  49.67  50.18  

Source: Xieng Khuang PAFO, 2017 
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Table 9: Fish consumption in Huaphan province, by district, in 2016 

Items  Province Xamneua Sopbao Xiengkhor Et Huameuang Viengxay Hiem Xone Xamtai Kuan 

Meat consumption (Ton) 8,715  1,332  713  1,045  857  1,312  788  390  348  1,254  676  

Natural fish (Kg) 1,087,877  294,938  162,061  63,297  171,598  12,073  64,399  27,328  38,598  162,460  91,125  

Pond fish (Kg) 968,026  100,000  94,536  66,788  132,423  170,171  63,687  28,269  60,917  146,721  104,514  

Cage fish (Kg) 1,108,073  232,376  81,031  44,048  136,709  300,756  57,579  23,891  11,686  141,850  78,146  

Egg (Kg) 756,422  281,925  38,264  75,279  92,389  31,540  36,569  30,321  18,200  88,520  63,415  

Meat, fish and egg consumption  

(Kg per capita) 
42  37  42  48  49  55  30  38  29  46  41  

Imported cage fish (Kg) 1,108,073  232,376  81,031  44,048  136,709  300,756  57,579  23,891  11,686  141,850  78,146  

Exported fish (Kg) 2,076,099  332,376  175,567  110,836  269,132  470,927  121,266  52,160  72,603  288,571  182,661  

Imported fish seed (Kg) 13,744  2,100  320  970  224  1,970  5,892  952   1,021  175  120   

Fish pond production                       

Pond (Unit) 11,231  1,701  1,078  879  1,350  381  2,500  531 179  2,412  220   

Area (Ha) 1,089  67.12  49.00  7.04  62.17  69.00  681.00  80   13.50  26.00  34   

Fingering (Fish) 25,873,161  3,390,000  44,106  428,211  5,670,000  106,400  2,630,604  368,320 2,820,000  10,168,520  247,000   

Production (Ton) 8,624  1,130  15  143  1,890  35  877  123  940  3,390  82  

Fish with rice farming                       

Area (Ha) 507  150  -       10  300  16  4  15  12  

Fingering (Fish) 3,360,659  1,040,000  -       11,840  1,500,000  113,857  2,312  689,500  3,150  

Production (Ton) 280  86.67 0.00 0.00 0.00 0.99 125.00 9.49 0.19 57.46 0.26 

Conservation area (Unit) 153  31  7  6    17  27  24  6  26  9  

Natural fish (Ton) 1,088  295  162  63  172  12  64  27  39  162  91  

Source: Huaphan PAFO, 2017 
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3.3. Volumes exported and imported 

In international trade, there are many fish species categorized under different codes. Based on the Harmonized 
System (HS), fish are categorized under code: 01 (Fish and crustaceans, molluscs and other aquatic 
invertebrates), 0301 (Live fish), 030271 (Fresh or chilled tilapia "Oreochromis spp."), 030323 (Frozen tilapia 
"Oreochromis spp."), 030451 (Fresh or chilled meat, whether or not minced, of tilapia "Oreochromis spp.", 
catfish "Pangasius ..), 030461 (Frozen fillets of tilapia "Oreochromis spp."), 030493 (Frozen meat, whether or 
not minced, of tilapia "Oreochromis spp.", catfish "Pangasius spp., ...), 0305 (Fish, fit for human consumption, 
dried, salted or in brine; smoked fish, fit for human consumption, whether or not cooked before or during the 
smoking process; flours, meals and pellets of fish, fit for human consumption). 

Based on ITC (2017), between 2012 and 2014, Laos only exported live fish to Thailand with a total exported 
value of 14,000 USD, 13,000 USD and 18,000 USD respectively; however, no tilapia was reported. The table 
below also indicates that between 2010 and 2016, Laos imported live fish from Thailand, Vietnam and China. 
For example, in 2015 and 2016, Laos imported live fish from Thailand with value of about 85,000 USD and 
53,000 USD respectively.  

Table 10: Laos import of live fish between 2010 and 2016, (000 US$) 

Exporters 2010 2011 2012 2013 2014 2015 2016 

Thailand 108 119 26 10 88 85 53 

Viet Nam 0 0 0 2 0 0 2 

China 0 0 0 0 0 2 1 

Total 108 119 26 13 88 86 55 

Source: ITC, 2017 

Based on FAO (2017), between 2008 and 2014, price of capture tilapia fish slightly decreased from 1,020 
USD/ton to 1,000 USD/ton whilst price of aquaculture tilapias slightly increased from 1,456 USD/ton to 1,662 
USD/ton. The table below displays world price and production of tilapias and other cichlids between 2008 and 
2014. 

Table 11: Tilapias and other cichlids price between 2008 and 2014 

    2008 2009 2010 2011 2012 2013 2014 

Capture fisheries 1,000 t 761 760 773 780 706 697 728 

 USD/t 1,020 1,000 1,020 1,030 1,040 1,010 1,000 

  USD mill 776 760 789 804 734 704 728 

Aquaculture 1,000 t 2,826 3,109 3,541 3,997 4,564 4,886 5,308 

 USD/t 1,456 1,599 1,654 1,691 1,703 1,713 1,662 

  USD mill 4,114 4,969 5,857 6,760 7,771 8,367 8,819 

Source: FAO, 2017 

4. Value Chain Structure – The Operators 

4.1. Fish producers 

Currently tilapia production is considered as one of the supplementary income generating activities of the 
farming families who have suitable land with sufficient access to water and capital. Some of them have started 
the business in the last 3-5 years when the provincial governments were trying to promote aquaculture, and 
particularly monosex tilapia production. Some of them have come from raising pigs when prices for pigs were 
low, others combined pig and fish production.  

In La and Mai districts, tilapia raising became popular. For example a total of 7 fish producers raise tilapia in 
2017 with a total number of about 80,000-100,000. In Nakham village of Mai district, more than 90% of 41 
households raise fish. Fish raising starts when the rains come and natural water is sufficient, normally between 
mid-May and mid-July. 
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Most of the producers interviewed build their fish ponds either by blocking natural streams or digging ponds 
fed by diverted water. Digging is usually done by hired excavators costing anything between 4,500 to 10,000 
kip/m3. Average pond size is 25-30 times 40 meters with a depth of 1.5-2 meter.  

Normally, producers retail their fish by themselves. In case of wholesale, farm gate price is about 1,000-2,000 
kip lower than retailed price. 

4.2. Fish traders 

During the field survey in November, 2017, most of the local producers sell their fish in local markets by 
themselves. In small towns of La and Mai, on average, these fish producers/traders can sell about 30-40 kg 
of fish per day. Tilapia fish demand in such areas is about 100-120 kg/day. Retailed price is about 20,000 
kip/kg in La district and about 20,000-25,000 kip/kg in Mai district. Some producers/traders supply their fish 
to local restaurants with limited volume at the retail price. Because of this relative low demand in terms of 
quantities, it can take 3-6 months for some pond owners to sell all their fish before they can start a new 
production cycle. 

In the capital cities of Xay, Peak and Luang Prabang, market demand for tilapia is higher. A total of about 15-
30 retail traders were observed in such bigger cities. The local consumption is about 750-3,000 kg per day. 
Retail prices also range between 18,000-20,000 kip/kg. 

In Peak district, some fish is also imported from Vientiane Capital with a retail price of about 20,000 kip/kg 
compared to about 18,000 kip/kg. Traders reported that Vientiane Capital produced tilapia are bigger in size 
than the locally produced ones.  

Table 12: Comparison of tilapia fish price in selected provinces 

 VTE C. Phongsaly Oudomxay Xieng Khuang Luang Prabang 

Farm gate (wholesale) 16,000-18,000 18,000-20,000 16,000-17,000 16,000-17,000 16,000-18,000 

Retail 18,000-20,000 20,000-25,000 18,000-20,000 18,000-20,000 18,000-20,000 

Source: Field survey, 2017 

In order to run a fish trading business, traders do not require a specific license. They only pay a fee for the 
market stall at about 10,000 kip/day in district town markets. However, in capital cities fish traders have to 
pay 300,000 kip/month for rental, 200,000 kip/month for market cleaning, and 30,000 kip/month for electricity. 
An additional average daily labor cost of about 60,000 kip, also leaves the traders with a limited profit. 

In Mai district, about 1 ton of imported fish from Vietnam by Vietnamese traders was also reported between 
June and August. During this period retail prices for Vietnamese fish was about 16,000-17,000 kip/kg. In many 
cases, the imports are in form of frozen fish by using small trucks or motorbikes. It was also reported that fish 
prices in Vietnam are normally lower than in May district ranging between 10,000 kip/kg and 16,000 kip/kg 
based on fish size. Transportation cost is about 1,000 kip/kg. 

 

5. Value Chain Structure - The Facilitators  

5.1. Agricultural input suppliers 

Currently, agricultural inputs such as simple agricultural tools for raising fish, industrial feeds, materials for 
establishment and preparation of fish pond, etc. are locally available in most capital cities of Northern 
provinces. Industrial feed, imported from Thailand, China or Vietnam is commonly available, especially in the 
districts nearby the borders. It was also reported that the industrial feed prices in Vietnam are about 25-30% 
lower than in the bordering districts in Laos. It costs about 1.7-1.8 million kip to import about 500 kg per 
truck. In Xay District of Oudomxay Province, locally produced industrial feed for fish is also available, however, 
some farmers complain that the milled maize proportion is too high compared to imported feed.  
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Tilapia fish producers in Phongsaly and Oudomxay Provinces get fish seeds (fingerlings) from one Chinese 
trader (Mr. Lao Lu) based in Donkeo village, Xay district of Oudomxay province. The Chinese trader imports 
fish seeds from China and supplies to almost all nearby districts. Farm gate price is 500-600 kip per seed. 
Besides fish seeds, industrial feeds, vaccinations and other medicines and inputs are also supplied by the 
trader. At the same time, advice on how to feed, vaccinate and use of hormones is also provided. 

Local producers in Mai district of Phongsaly Province also have access to fish seeds, industrial feeds and 
medicine from Vietnam. Based on the field interview, producers prefer fish seeds from Vietnam as they look 
healthier, have a better appearance and allegedly a more even growth. Vietnamese fish seed price is about 
700 kip/fish including about 100/fish for transportation. Normally, fish seed are sold when they are about 5-
10 days old. 

Based on UNCDF (2016)26, some farmers have access to micro-credits from state banks such as Agriculture 
Promotion Bank (APB), Policy Bank (NYBB) or commercial banks. However, there is a number of complaints 
concerning service quality, time-consuming processes and additional fees in order to access credit from those 
institutions. Strict regulations and high collateral requirements are another constraint for smallholder farmers’ 
access to micro-credit.  

5.2. Extension and advisory services  

Commercial tilapia raising is still considered as a fairly new enterprise in the Northern provinces, particularly 
for smallholder farmers. Although it has considerable potential for improvement of food and nutritional security 
and commercial production, sufficient and good quality technical advisory services on fish farming is still scarce. 

As farmers move forward to more intensive and market oriented production systems, farmers require more 
advices on more complicated issues such as animal nutrition, diet formulation, disease and bio-security, market 
information, etc. Assisting farmers to transform their traditional production system to market-oriented 
production requires high quality of extension support by DAFO27.   

5.3. Fisheries related development projects  

Many rural development projects include livestock as one component in agricultural development. This often 
also includes some activities on fish farming. However, only a limited number of projects exclusively focus on 
fisheries. A list of projects is given in the Annex to this report.  

One key lesson learnt from other livestock projects revealed that many livestock/fisheries improvement 
activities are seriously depended on project’s financial supports, and usually activities ceased when the projects 
phased out. The inclusion of private sector service providers as well as strategies for ensuring sustainability 
beyond the end of individual projects have not yet been well developed.  

6. Value Chain Structure - Governance  

6.1. Policy Support  

At national level, the ADS has highlighted that by the year 2020, the Gross Domestic Product of the Agriculture 
and Forestry Sector would grow at the average rate of 3.4%, contributing 19% to the National Economy. Its 
aim is also to ensure food and nutrition security and it envisages that people would receive food containing a 
minimum energy content of 2,600 Kilocalories per person per day. This includes rice and starch covering 
approximately 62%, meat, eggs and fish 10%, vegetables, fruits and beans 6% and fat, sugar and milk 22%. 
The ADS targets a production level of up to 487,500 tons of meat, fish and eggs (262,500 tons of meat and 
eggs, and 225,000 tons of fish and aquatic animals per year).28  

                                                

26 Based on: MAFFIP, 2017.  
27 IFAD, 2014.  Lessons learnt from the Northern Livestock Development Project (LDP) and Assessment of Livestock Value 

Chains in northern Lao PDR. 
28 MAF, 2015. The Agriculture Development Strategy to 2025 and Vision to the year 2030. Ministry of Agriculture and 

Forestry. Vientiane Capital, Laos. 
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Notably the ADS includes findings from the 2012 Risk and Vulnerability Survey29 and quotes as follows: “In 
2012, the government conducted Risk and Vulnerability Survey (RVS), the survey found that household food 
consumption of carbohydrates (i.e. caloric values) in Lao PDR was generally adequate, although 12 percent of 
households had poor and borderline consumption. Also, 11 percent of households reported that they failed to 
access sufficient food in the previous month. The highest recorded levels of poor or borderline consumption 
were found in the central/southern highlands, affecting 25 percent of households. Looking at other aspects of 
food consumption, an average Lao household consumed protein on only 1.8 days per week, in the form of fish 
and meat. Of all sources of protein, fish was most consistently consumed across all categories of households, 
and it was easily the most important source of protein in households with borderline or poor Food Consumption 
Scores (FCS). Consumption of eggs is increasing, but pulses and milk were almost absent from the Lao diet. 
In addition, fat/oil consumption was very low for poor and borderline FCS households, and are consumed on 
only 1.3 days a week. Malnutrition, on the other hand, remains high, with more than 40 percent if children 
under 5 years old being stunted and 25 per cent being underweight. In the northern lowlands and highlands 
regions, stunting rates are 50 and 58 percent respectively.” This findings highlight the necessity of increasing 
the fish production and supply for local consumption. 

The ADS section which outlines the envisaged activities for the development of the fish and aquatic animal 
sub-sector highlights that fish and aquatic animals are the first meat source of the country. Accordingly Laos 
aims at producing 274,000 tons of fish and aquatic animals by 2025. In order to achieve the target, the 
development of the fish and aquatic animal production will focus on the following activities:  

• Promotion of all types of fish raising systems such as: integrated fish-livestock raising systems, fish raising 
within paddy fields, use of reservoirs, natural rivers, and fish farming in fish ponds. 

• Expansion of fish pond areas and improved supply of fingerlings to farmers  

• Good aquaculture technology development and transfer to farmers for promotion of improved breed, local 
fish species, as well as a for Mekong river fish that have commercial potential  

• Protection of water sources and establishment of local fish conservation pools at least at 500 places.  

• Upgrading of the existing 62 governmental fish breeding production stations in terms of their infrastructure 
and production capacity in order to increase their fingerling supply to fish farmers. 

• Feasibility study for establishing new governmental fish breeding stations in each province aiming at 
increasing capacity in fingerling production to meet the demandUse of governmental fish breeding stations 
as centers for technology and knowledge transfer to farmers.  

• Establishment of a fish and aquatic disease diagnostic laboratory at the central level in order to be able to 
diagnose fish diseases, and to compile fish disease related information to enable planning, prevention, 
and control of fish disease in good time. 

• Establishment of a feed analysis center to meet the regional and international standards. This aims to be 
a place for inspection and certification of quality of animal feed, raw materials, concentrated feed, semi-
finished feed and finished feed that are produced in the country or import from outside the country. 

• Improve the existing extension networks to be able to transfer techniques in animal husbandry, fish and 
aquatic culture, and animal health services to farmers and entrepreneurs.  

• Organize and strengthen livestock and fishery production groups.  

• Promote private sector, entrepreneurs to actively participate in expanding and supplying animal breeds, 
feeds, vaccines and medicines.  

• Promote cage fish culture in the areas that have appropriate conditions for expanding tilapia production 
(Priority areas: Northern Provinces of Luang Prabang and Bokeo; Central Provinces of Vientiane and 
Vientiane Capital, Savannakhet, Khammoune, and Bolikhamxay; and Southern Provinces of Champasack, 
Saravan, Attapeu and Xekong). 

                                                

 

29 MAF, 2013. Lao PDR, Risk and Vulnerability Survey 2012/13; Department of Planning and Cooperation 
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• Promote cage fish culture for export by increasing the number in areas that have already started the 
business in Vientiane Capital by raising in appropriate areas along the Mekong and its tributaries.  

6.2. Value Chain Linkages  

Currently, the chain of tilapia fish trading is relatively short and the value added is small. The main value chain 
actors are input suppliers, producers, collectors or traders. Importers and exporters of fish were not reported. 
In small district towns producers also act as retailers selling their fish in local markets.  

 

Chart 1: Structure of tilapia fish trade flow, 2017 

 

 

Chart 2: Details of fish value chain linkages, 2017
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7. Conclusions and Recommendations  

Based on MRC (2013), research and development issues regarding aquaculture should include development 
of aquaculture technology (such as seed production, fish grow-out, feed development and fish disease control), 
fish farming systems related to various agro-ecological regions, and the extension approach as well as 
technological transfer. Aquatic resources research and development should cover the various types of water 
resources ecosystems and the exploitation of fisheries in major ecological systems, such as the Mekong 
mainstream and large tributaries, large hydropower reservoirs and small water bodies. The development of 
aquatic resources should extend to research on processing and marketing of fisheries products. In the area of 
the aquatic environment, it is imperative to conduct surveys and research on protection of fisheries production 
and biodiversity, as well as on the main threats to aquatic biodiversity, such as habitat change, overfishing, 
pollution and introduced species. 

The development of aquatic resources deserves to be given a higher priority by the Government of Lao PDR, 
being a key component in improving food and nutrition security for many rural people. Additionally, aquatic 
resources have the potential to generate cash income, to provide employment opportunities and to diversify 
the agricultural system. Fish raising can be expanded through shifting from traditional practices to improved 
farming practices. At the same time, better market arrangements could be achieved through linkages between 
farmer groups and traders, probably in the form of contract farming arrangements.  

With rapid economic growth there is an increasing demand for meat and fish in both domestic markets in Laos 
and in neighboring countries. In addition, given that the price of beef is quite high, even urban consumers 
may move to increased consumption of fish. Currently, although the domestic market for raised fish in Laos is 
relatively small, demand is outstripping supply. This represents a good potential for the government and 
smallholder farmers in terms of expanding the production and trading of fish in order to generate more income 
locally and nationally.  

However, fish pond owners also face competition from various fronts: (a) there are a few large scale foreign 
producers, particularly from Chinese and Vietnamese origin, who operate close to some capital cities, (b) 
increased fish production in the context of development projects working with displaced farmers around the 
water reservoirs created by the Nam Theun 2 Hydropower project (covering about 45,000 hectares), and (c) 
increased tilapia and cage culture along rivers such as the Mekong. Already in 2001 a NAFRI Research Report 
noted that the culture of fish in cages is spreading throughout Laos, with an estimated number of nearly 2,000 
cages in 7 provinces at that time.30 Currently, there are total 4,500 fish cages, an increase of 40% since 
2005.31 Based on this development the level of market competition has also increased between monosex Nile 
tilapia raised in ponds, cage tilapia raised along rivers, as well as other exotic and locally native species.  

Currently the majority of tilapia producers in the Northern provinces are smallholders with limited technical 
knowledge as well as limited investment capital and marketing skills. Even on district, provincial and national 
levels, e.g. at the respective DAFOs and PAFOs, expertise on specific fishery technologies is still limited. Local 
farmers also have limited technical knowledge on off-season fish production. Most of the fish production is 
during the rainy season between May/July and October/December leading to an over-supply of fish in local 
markets during early dry season. For operating their commercial fish ponds farmers are mainly dependent on 
foreign traders providing the necessary inputs (monosex fingerlings and industrial fish feed) as well as technical 
advice for fish pond management. Since most of these imported inputs are costly, the production costs are 
usually high, and the profit margins rather low.  

There is an urgent need to improve the availability of good quality fish seeds/fingerlings either from private 
sector enterprises or governmental fish centres. Fish breeding production stations should be improved and 
upgraded throughout the country in terms of their infrastructure and production capacity in order also to 
increase off-season fingerling supply to the farmers.  

The establishment of local feed factories would also help to reduce production costs and strengthen the 
competitiveness of local fish farmers. Producers of fish feed or growth enhancers in neighboring countries who 
export their products to Laos should be legally bound to supply translations of the feed ingredients and growth 
promoters’ ingredients, as well as the guidelines for their usage on the packages. Uncontrolled use of feed 

                                                

30 LARReC, 2001.  A Report on Cage Culture in Lao PDR. Living Aquatic resources Research Centre (LAAReC) at National 

Agriculture and Forestry research Institute (NAFRI). 
31 MAF, 2015. The Agriculture Development Strategy to 2025 and Vision to the year 2030. Ministry of Agriculture and 

Forestry. Vientiane Capital, Laos. 
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additives such as antibiotics must be avoided. Careful use of veterinary medicines by fish farmers, improved 
regulatory frameworks, better enforcement of existing regulations by governments and improved health 
extension and diagnostic support services to the farmers would result in a more prudent and responsible use 
of veterinary medicines in aquaculture and would contribute to a reduced threat of Antimicrobial Resistance 
(AMR)32 . 

For smallholder producers, apart from engaging in fish pond culture, more emphasis should be put on upscaling 
integrated fish raising systems, including fish-rice and fish-livestock options. 

 

  

                                                

32 http://www.fao.org/antimicrobial-resistance/key-sectors/fishery-and-aquaculture/en/  
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9. Annexes 

9.1. Key technical assumptions:  Tilapia Aquaculture 2500-1 Cycle 

Assumptions  Tilapia Aquaculture: Stocking Rate 2500; 1 cycle @ 8 months, local feed 

Farmer group The investment proposal calculates the costs and benefits for 1 fish pond of 1,000 square 
meter.  

Size of fish pond 
(1 unit) 

1,000 square meter; establishment cost around 15 million kip per unit; excavation with 
rented excavator. 

Stocking rate 2.5 fish / square meter; total of 2,500 fish per pond 
Final stocking after considering survival rate is 2,000 
 

Survival Rate 80% ; Mortality Coefficient (100 / estimated survival): 1.25) 

Fingerling size Preferred size: 8 - 9 cm (3 inches); 10 - 15 grams 

Targeted sales 
weight per fish 

210 kg @ 350 gram after 6 months  
280 kg @ 400 gram after 7 months 
315 kg @ 450 gram after 8 months  
Total harvest per cycle: 805 kg 

Breed Nile tilapia (Oreochromis niloticus)  

Fingerling 
supply 

Purchased from governmental or private hatcheries; average price 700 kip/fingerling, 
including transport. 

Fencing Fencing is not included in the calculations, but is needed if there is a danger of children 
drowning in the pond.  

Production 
cycles 

9 months cycle with 3 harvest times (in month 6, 7, and 8); 2 -3 weeks the pond is 
empty for rehabilitation (drying, lime application, cleaning), before starting the next 
cycle in the next year; 1 cycle per year 

Lime Average of 100 gram per sqm; equals 100kg of lime per unit; after pond construction 
and before restocking 

Disinfection  Fish ponds need to be properly disinfected after each production cycle, this is partly 
achieved by lime application, partly through application of natural pesticides.  

Pond fertilization Pond fertilization with chicken manure (10kg of dry manure per 1000m2 / day); 
Manure is purchased, or integrated option with chicken house over pond. 

Feeding  
 

Supplementary feeding with local feed; supplementary feed provided as 50% of total 
feed requirement. 

Veterinary 
Service 

Vitamin and mineral premix supply and diseases control at about 100,000 kip per cycle 

Aeration  Provided if necessary during night time; electric pump included in investment 

Sales  Average selling price is assumed as: 18,000 kip/kg. 

 

FINANCIAL ANALYSIS 

Option 3: Stocking rate 2500 per 1000m2 pond; manure, local feed, 1 cycle @ 8 months 

Required Investment 24.3 million Lao KIP (2,963 USD) 

IRR 16.9% 

NPV 6.4 million Lao KIP 

Return to Labour 172,000 Lao KIP (45 labour days / year) 

Net average annual income 5.5 million Lao KIP  
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9.2. Key technical assumptions:  Tilapia Aquaculture 2000-2Cycles 

Assumptions  Tilapia Aquaculture: Stocking Rate 2000; 2 cycles @ 6 months, local feed 

Farmer group The investment proposal calculates the costs and benefits for 1 fish pond of 1,000 square 
meter.  

Size of fish pond 
(1 unit) 

1,000 square meter; establishment cost around 15 million kip per unit; excavation with 
rented excavator. 

Stocking rate 2 fish / square meter; total of 2,000 fish per pond 
Final stocking after considering survival rate is 1,600 
 

Survival Rate 80% ; Mortality Coefficient (100 / estimated survival): 1.25) 

Fingerling size Preferred size: 8 - 9 cm (3 inches); 10 - 15 grams 

Targeted sales 
weight per fish 

Average: 350 gram / fish 
Total harvest per cycle: 350g x 1,600 fish = 560kg 

Breed Nile tilapia (Oreochromis niloticus)  

Fingerling 
supply 

Purchased from governmental or private hatcheries; average price 700 kip/fingerling, 
including transport. 

Fencing Fencing is not included in the calculations, but is needed if there is a danger of children 
drowning in the pond.  

Production 
cycles 

5.5 months per cycle (154 days); 2 -3 weeks the pond is empty for rehabilitation (drying, 
lime application, cleaning), before starting the next cycle; 2 cycles per year 

Lime Average of 100 gram per sqm; equals 100kg of lime per unit; after pond construction 
and before restocking 

Disinfection  Fish ponds need to be properly disinfected after each production cycle, this is partly 
achieved by lime application, partly through application of natural pesticides.  

Pond fertilization Pond fertilization with chicken manure (10kg of dry manure per 1000m2 / day); 
Manure is purchased, or integrated option with chicken house over pond. 

Feeding  
 

Supplementary feeding with locally available feed prepared by using grinder and mixer;  
414 kg in 154 days, about 2.6kg per day (50% of total feed requirement) 

Aeration  Provided if necessary during night time; electric pump included in investment 

Veterinary 
Service 

Vitamin and mineral premix supply and diseases control at about 100,000 kip per cycle 

Sales  Average selling price is assumed as: 18,000 kip/kg. 

 

FINANCIAL ANALYSIS 

Option 1: Stocking rate 2000 per 1000m2 pond; manure, local feed, 2 cycles 

Required Investment 24.3 million Lao KIP (2,963 USD) 

IRR 24.5% 

NPV 14.1 million Lao KIP 

Return to Labour 155,200 Lao KIP (66 labour days / year) 

Net average annual income 6.9 million Lao KIP  
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9.3. Key technical assumptions:  Tilapia Aquaculture 3000-2 Cycles 

Assumptions  Tilapia Aquaculture: Stocking Rate 3000; 2 cycles @ 6 months, industrial feed 

Farmer group The investment proposal calculates the costs and benefits for 1 fish pond of 1,000 square 
meter.  

Size of fish pond 
(1 unit) 

1,000 square meter; establishment cost around 15 million kip per unit; excavation with 
rented excavator. 

Stocking rate 3 fish / square meter; total of 3,000 fish per pond 
Final stocking after considering survival rate is 2,400 
 

Survival Rate 80% ; Mortality Coefficient (100 / estimated survival): 1.25) 

Fingerling size Preferred size: 8 - 9 cm (3 inches); 10 - 15 grams 

Targeted sales 
weight per fish 

Average: 350 gram / fish 
Total harvest per cycle: 350g x 2,400 fish = 840kg 

Breed Nile tilapia (Oreochromis niloticus)  

Fingerling 
supply 

Purchased from governmental or private hatcheries; average price 700 kip/fingerling, 
including transport. 

Fencing Fencing is not included in the calculations, but is needed if there is a danger of children 
drowning in the pond.  

Production 
cycles 

5.5 months per cycle (154 days); 2 -3 weeks the pond is empty for rehabilitation (drying, 
lime application, cleaning), before starting the next cycle; 2 cycles per year 

Lime Average of 100 gram per sqm; equals 100kg of lime per unit; after pond construction 
and before restocking 

Disinfection  Fish ponds need to be properly disinfected after each production cycle, this is partly 
achieved by lime application, partly through application of natural pesticides.  

Pond fertilization Pond fertilization with inorganic fertilizer on a weekly basis; 
- Urea: Every week 5.6kg Urea, for period of 22 weeks (Total 123kg) 

- Triple Superphosphate: Every week 6.9kg, for period of 22 weeks (Total 152kg) 

Feeding  
 

Supplementary feeding with industrial feed available at local markets; supplementary 
feed provided as 65% (800kg) of total feed requirement. 

Veterinary 
Service 

Vitamin and mineral premix supply and diseases control at about 100,000 kip per cycle 

Aeration  Provided if necessary during night time; electric pump included in investment 

Sales  Average selling price is assumed as: 18,000 kip/kg. 

 

FINANCIAL ANALYSIS 

Option 2: Stocking rate 3000 per 1000m2 pond; fertilizer, industrial feed 

Required Investment 22.2 million Lao KIP (2,707 USD) 

IRR 30.5% 

NPV 18.7 million Lao KIP 

Return to Labour 178,200 Lao KIP (58 labour days / year) 

Net average annual income 7.4 million Lao KIP  
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9.4. List of previous and current fish projects in Laos 

 

1. Wetland Alliance Program in Laos (WAP) 

Duration: Phase I: 01/06/2007-31/05/2009; Phase II: 01/01/2010-30/12/2012 

Funded by: SIDA 

Objectives: To improve food security and livelihood through sustainable use of aquatic resources 

Components: 
Survey on wetland and aquatic resource; build community awareness; capacity building 
of district and provincial staff 

Target provinces: 
Seven provinces: Bolikhamxay, Khammuane, Savannakhet, Saravan, Champasack, 
Sekong 

2. Nongteng Fish Production Project 

Duration: 2009-2010 

Funded by: Hungary 

Target provinces: Nongteng in VTE Capital 

3. Improvement of Feed Processing Factory Project 

Duration: 2009-2010 

Funded by: Hungary 

Target provinces: Nongteng in VTE Capital 

4. The Aquaculture of Indigenous Mekong Fish Species Project 

Duration: Not known 

Funded by: MRC 

Objectives: Research in Lao PDR on six indigenous fish species and reveals the potential for producing 
fish fingerlings on farms. 

Target provinces: Cross the country 

5. Aquaculture Improvement and Extension Project (AQIP1 and AQIP2) 

Duration: 2001-2008 

Funded by: JICA 

Objectives: The project aimed to enhance activities for aquaculture technology improvement and 
extension throughout the country. 

Target provinces: Cross the country 

6. DLF Agriculture-Aquaculture Promotion Trial 

Duration:  

Supported by: FAO 

Objectives Evaluate scope of impact of fish raising on nutrition security among small-scale farmers.  

Target provinces: Luang Namtha, Oudomxay, Xieng Khuang, Savannakhet, Saravan 

7. CDAIS (Agrinatura, FAO, NAFRI) 

Duration: 2016 

Supported by: CDAIS (Capacity Development for Agricultural Innovation Systems) 

Objectives Diversifying rice production with frogs, fish and more.  

Target provinces: Aquatic production farmers’ group in Nongkhamhed and Phintai villages, Outhoumphone 
District, Savannakhet province. 

Source: DLF, 2012; SDC, 2014; and Field survey, 2017 

 


