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Pictures showing a day’s harvest being weighed and taken to the boat 

for transport to the processor 
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PART C. BMPs FOR 

HATCHERIES 
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The Mekong Delta catfish farming sector has hundreds of 

hatcheries in operation, located mainly in An Giang and Dong Thap 

provinces. These hatcheries are estimated to have produced 11,807 

million fry in 2007, which is 25 fold of that in 2000. Needless to say 

this is a very important sector, and special attention is needed to 

ensure the supply of good quality seedstock and in turn the 

sustainability of catfish farming in the Delta as a whole.  

Quality of hatchery seedstock depends on a number of factors 

affecting different production stages, including pre-spawning 

broodstock conditioning, spawning and the immediate post-hatch 

stage (egg incubation, larviculture and post-larval husbandry).  

Relevant factors for broodstock conditioning include physical status 

(e.g. size, age, level of maturity, number of spawns per year, 

appearance and health condition) and genetic integrity of the parent 

fish.   

From an aquaculture perspective, hatcheries in the long-

term should aim at providing consistently good quality seed (i.e. fry) 

to the nursery sector: 

• Through proper husbandry practices, and 

• Ensuring long-term genetic quality of the broodstock 

with a sound genetic management plan.  

From project survey results, most hatcheries used the river as 

the main water source.  Hatchery farm size ranged between 0.2-15 ha 

(mean 2.5 ± 0.5 ha), with 0.05-10 ha (mean 1.59 ± 0.3 ha) in pond 

area. Most farmers (96 %) operate one farm only.  Hatchery buildings 

cover 12-500 m
2
 (122 ± 16  m

2
).  Hatcheries have 1-25 (mean 8) 

outdoor broodstock ponds ranging in size between 0.02-3.0 ha (mean 

0.16 ± 0.05  ha), which are up to 4 m deep, and 1-10 (mean 4) outdoor 

nursery ponds ranging in size between 0.03-0.8 ha (mean 1.3 ± 0.1  

ha), which are up to 3.7 m deep.   

1   Husbandry practices 

1.1   Broodstock ponds 

The Stage 1 project survey included 30 and 15 hatcheries in 

Dong Thap and An Giang, respectively. Ponds used to hold 

broodstock ranged between 0.02 - 3 ha, with water depth between 1.2-
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4.0 m. Ponds over 1 ha in size are probably too large and 

inconvenient to easily collect broodstock when needed.  

The majority of hatcheries clean the broodstock ponds yearly 

by removing the sludge, though some hatcheries do so more 

frequently (from three - four to six - eight months). Duration of pond 

bottom treatment ranged between 1-15 days, and the treatments 

include the application of lime (in a large number of hatcheries) and 

others such as charcoal, BKC, Zeolite, Yucca and Virkon A. There is 

no scientific information on the beneficial effects of probiotics and 

therefore it is recommended to use only lime for pond bottom 

treatment (see BMP 1.1 and 1.2 for bottom treatment for grow-out 

ponds). 

Broodstock are one of the major resources of a hatchery, and it 

is important to have a well protected pond area with strong dikes to 

avoid ponds from being flooded and fish escaping. Broodstock ponds 

should also be clear from any obstructions for easy netting and 

transportation during breeding seasons. 

BMP 2. 1. Broodstock ponds 

• For minimum farm size: 2 ha, the min. number of broodstock 

required: 300 fishes.  

• Broodstock ponds should not be larger than 1 ha in size, with 

most suitable pond sizes between 500-2,000 m
2
 and 2-2.5 m 

depth.  

• Pond dike should be strong and higher than the maximum flood 

level in the past 5-10 years to prevent broodstock from escaping 

during floods.  

• Remove all obstructions from the pond bank for easy netting and 

transportation of brood fish. 

• See BMP 1.1 and 1.2 for suggestion on pond bottom treatment 

with lime. 

1.2   Broodstock conditioning 

According to the project survey results, the tra catfish farming 

sector in the Mekong Delta is somewhat unique in that hatchery 
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operators maintain a variable, often excessive, number of fish as 

potential broodstock (Figure 6). Potential broodstock numbers 

retained by hatcheries range between 240 ->15,000 fish/ha.  

Broodstock should be maintained under less crowded 

conditions than in grow-out.. Ideally, no more than one fish/ m
2 

(for 

both males and females) should be held in a 1 ha pond. In addition, 

the number of broodstock held should be in accordance with the 

capacity of the hatchery. Holding excessively large numbers of 

broodstock does not make sense, as only a small fraction will be 

used for spawning, and therefore unnecessary expenditure is 
incurred by maintaining large numbers. Some farmers have the view 

that the cost involved in maintaining a large number of potential 

broodstock is secondary to the “insurance” the large number provides 

in the case of excessive stock loss. Farmers are also of the view that 

the large number provides them with a greater choice for spawning 

purposes. 
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Figure 6. Number or broodstock held on 45 striped catfish 

hatcheries in the Mekong Delta in 2008, and % of these stock that 

were broodstock, and % of broodstock that were spawned. 
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The survey results suggest that there are no special broodstock 

diets available for catfish. Some farms (38%) use only farm-made 

feed to reduce cost and improve quality of the diet, whereas some 

farms (49%) used both commercials diet for grow-out in combination 

with farm-made feed, and some (13%) used only commercial feed. 

Farm-made feed ingredients include fish meal, blood meal, “trash” 

fish, rice bran, broken rice, cotton seed flour, soybean cake, milk, egg 

and vegetables (e.g. water spinach and green pea). Feeds are also 

supplemented with vitamins (C, E), prebiotics (glucan), premix, 

probiotics and digestive enzymes before feeding. 

The survey indicated that broodstock conditioning under 

current practices is divided into two stages: the gonad developmental 

stage and the maturation stage. In the former, the majority of farms 

(up to 40%) feed very high protein diets, and at the latter stage some 

farms reduced the protein content.  

In fact, special broodstock diets are not required throughout 
the year, but only for the immediate pre-spawning period i.e. 

broodstock generally require a diet that is used for grow-out, 

supplemented with some essential ingredients 2-3months prior to 

spawning. It is noted that attempts have been made by farmers to 

improve protein content in the diet for broodstock. However, 40% 

protein in catfish broodstock diets is too high and it is more 

important to increase dietary fatty acid levels, as these are equally 

important to oocyte development. Broodstock need a normal diet that 

maintains health and condition, but also enhances oocyte formation 

and yolk deposition.  The latter requirement is not necessarily 

dependent on dietary protein content. Two - three months prior to 

spawning is crucial for effective broodstock conditioning, changing 

the diet and during this period is more advantageous than a single 

special diet throughout the year. 
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BMP 2. 2. Broodstock conditioning/ management requirements 

• Fish : body weight >3.0 kg/fish; good shape, no deformity; 

stocking density: 2-3 kg/m
2
. 

• Management:  

o Intensive culture period:   

• If the first spawning, the intensive culture period is 12 

months (9 months for general conditioning and 3 months 

for maturation). 

• If the fish has spawned previously, the intensive culture 

period is 2-4 months (1-2 months for general 

conditioning and 1-2 months for maturation). 

o Stock male and female broodstock separately. 

o Pellet feed: about 30% protein, supplement with unsaturated 

fatty acid at 0.1%, Vitamin C and E at 1%. Feeding rate is 1% 

of body weight/day for maturation period prior to being used 

for spawning; supplement the diet with minced ox liver, fresh 

trash fish to about 1% of the body weight every other day.  

o Check the feed quality before use.  

o Water exchange: every 10 days at 30% of water volume. 

1.3   Spawning 

Catfish spawning season is between February - October. Fish 

are often selected for spawning based mainly on level of maturity and 

health condition (uniform size and colour of eggs for females, and 

running milt for males).  

Often catfish reach maturity at about 3 - 3.5 years of age (~3-

3.5 kg). However, the project survey indicates that some farms use 

very young (2 - 2.5 years) or old (7-10 years) broodstock, which may 

lead to poor quality of seed.  

All hatcheries use human chorionic gonadotrophin (HCG) to 

induce spawning, followed by artificial fertilisation. No anaesthetics 

are applied during hormone injection and stripping. Fertilised eggs are 
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treated with a tannin solution to remove their stickiness, which 

facilitates incubation. 

The survey results indicate that the sex ratio of male: female in 

matings ranges from 1:9 to 1:1.  

Although the sex ratio does not directly affect the quality of 

one batch of seedstock for grow-out, care must be taken in case 

seedstock are selected to become potential broodstock (see Section 2 

below for more information on effect of sex ratio on genetic 

diversity).  

Based on the project survey results for mean weight of females 

used by each hatchery, and mean fertilisation and hatch rates, 

spawning females produced 0.003-1.28 million eggs/kg (mean 0.127 ± 

0.036  mil. eggs/kg) and 0.0012-0.8 million larvae/kg (mean 0.087 ± 

0.024 mil. larvae/kg).  Further, egg and larval production was 

negatively correlated with female weight.   

BMP 2. 3. Spawning 

• Do not spawn an individual fish more than twice in a 12 month 

period, and ideally spawn once only 

• The best spawning age: 3-6+ years 

• Broodstock quality checking: 

o Female: 

o Egg quality: diameter: >1.1 mm, eggs translucent to 

transparent, uniform size and brilliant colour.  

o Average fecundity: 500 g of eggs/ 5 kg broodfish  

o Male: 

o Sperm quality: > 1 ml of fluid, milky white colour and 

fairly thick.  

o Fertilisation: 2-5 ml sperm for 1 kg of eggs. 

1.4   Hatching/ Care of the hatchlings 

The rate of metabolism per unit weight is at a maximum 

during larval development. Consequently, many metabolic products, 
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such as ammonia, are excreted by larvae in significant quantities.  

Also at this stage, the sensitivity of larvae to chemicals is at a 

maximum. As such it is important to ensure that there is continuous 

exchange of water during egg incubation, and the developing eggs are 

kept in constant motion to prevent any clumping.  

It is also important to maintain a proper record on performance 

of each of the broodstock based on egg quality as measured by 

fecundity (total number of eggs produced), % hatching rate and % 

viability of hatched larvae. Table 3 provides a summary based on 

project survey results of fertilisation rates, hatch rates, larvae to fry 

survival rates and fry to fingerling survival rates during the peak and 

off-season production periods.  

Table 3.  Fertilisation rates, hatch rates, larvae to fry survival 

rates and fry to fingerling survival rates during the peak 

and off-season production  periods.  Values (in 

percentages) represent range with mean and s.e. (±) in 

parentheses. 

Survival rate (%) Peak season Off-season 

Fertilisation  10-99 (86 ± 2.2) 28-95 (71 ± 3.3) 

Hatch  60-100 (88 ± 1.2) 50-100 (77 ± 2.7) 

Larvae-to-fry 15-80 (34 ± 3.9) 5-80 (32 ± 5.8) 

Fry-to-fingerling 10-90 (44 ± 8.3) 7-90 (32 ± 8.7) 

 

BMP 2. 4. Egg incubation/ hatching/ care of hatchlings 

• Ensure that the fertilized eggs are kept in constant motion, in 

good quality water, with regular monitoring of water quality, 

and do not use any chemicals 

• If fecundity is below average (egg mass is <5% of body weight), 

do not use the eggs from this particular broodfish. 

• Requirements for egg incubation:  

o If it is planned to use the offspring as further broodstock, 

incubate separately the eggs from each broodstock at 

spawning. 

o If the offspring are to be used for growing out, incubate all 
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eggs from a spawning together. 

o Record separate spawning performance (fecundity, hatching 

rates, mortalities, deformities); cross check with the past 

performance of the female. 

2   Maintaining genetic diversity of broodstock 

Genetic quality of the broodstock plays an important role in 

ensuring the quality of seedstock produced. Hatcheries, apart from 

day-to-day responsibility of producing good quality seedstock to 

support the nursery and ultimately grow-out sector, have also to 

develop their broodstock by eliminating poorly performing fish and at 

the same time recruiting new ones. This has to be undertaken 

strategically in order to maximise genetic diversity and productivity, 

and to avoid inbreeding effects (see Figure 7). 

 

Figure 7.Schematic diagram of a preferred broodstock genetic 

management plan showing major activities of a catfish hatchery 
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One of the major problems of poor genetic management of 

broodstock is inbreeding, which is the mating of siblings or relatives, 

for example between brother and sister, cousins, parents and their 

offspring etc. In some cases, well planned and directed inbreeding can 

be beneficial, but unintentional and unplanned inbreeding will cause 

problems. 

When unintentional and/or unplanned inbreeding occurs, 

performance of fish declines over subsequent generations due to a 

number of factors including low growth rate, reduced viability and 

fecundity, increase in incidence of abnormalities and increased 

susceptibility to diseases. 

The negative effects of inbreeding normally do not occur 

immediately. Inbreeding depression is often delayed (i.e. might not 

occur until several generations after inbreeding has begun). How 

quickly inbreeding depression occurs depends on the species, the 

amount of inbreeding that has occurred and the production trait of 

interest. 

Please note that inbreeding is not always the major reason 

behind production problems. Many catfish farmers believe that 

seedstock quality is decreasing because inbreeding has occurred. 

This could be erroneous because low seedstock quality (deformities 

and decrease in growth rate) can be the result of a range of factors 

other than genetic factors, such as developmental errors, toxins, 

nutritional deficiencies or water quality. 

To avoid inbreeding, it is ideal to fit each broodfish with a unique tag 

so that a full ‘individual’ pedigree can be recorded. However, this can 

be expensive, and if such tagging is not affordable, hatcheries must 

manage broodstock ‘populations’ on a pond and/or farm unit basis to 

minimise the effects of inbreeding.  

To minimise inbreeding means to maximise “effective breeding 

number” (EBN), which is determined by the number of females and 

males that produce viable offspring, which in turn can reproduce and 

contribute genetic material to the next generation. EBN can be 

maximised by: 

• Increasing the number of spawning females and males 

towards the optimal max. number for the farm (see 

previous), and 
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• Bringing the sex ratio of spawning broodstock as close to 

1:1 as possible. 

There is no rule of thumb of how large the value of EBN 

should be. This depends on the goal of the hatchery i.e. what level of 

inbreeding is acceptable and for how many generations. For 

example, if a hatchery would like to maintain levels of inbreeding of 

less than 5% for 50 generations (i.e. 150 years for catfish), EBN 

should be kept at least at 500. This is in fact an achievable goal for 

catfish hatcheries in the Mekong Delta. 

It is noted from the project survey that numbers of broodstock held at 

the hatcheries are highly variable, ranging between 240 - 11,000. The 

male: female ratio also varied, from a balanced ratio of 1:1 to a highly 

skewed ratio of 1:9. A large broodstock number does not necessarily 

reduce inbreeding, as what is important is that they can contribute 
their genetic material to the next generation (i.e. EBN). Hatcheries 

often keep only a small portion of the offspring for broodstock (about 

4%) and it is likely that this small portion is only confined to a few 

families which may perform well at one spawning.  In the longer term, 

this is not a good strategy as inbreeding can be accumulated quickly 

when there are few families contributing to the next generation. The 

more skewed a sex ratio, the less EBN becomes. 

Keeping excessively large numbers of broodstock is not 
necessary and it will increase production costs. Based on the average 

number of broodstock used at each spawning and the number of 

spawning conducted per year, the project survey suggests that a 

majority of hatcheries are maintaining excessive number (between 800 

- 9,000) of broodstock. It was also clear that all hatcheries do not have 

a strategic plan for broodstock management, and in general there is a 

lack of understanding on genetic aspects of broodstock management. 

For example, some hatcheries procured adult fish from grow-out 

farms or from Cambodia.   
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BMP 2. 5. Genetic management - Note that this BMP is only 

applied for spawning batches that produce potential broodstock 

• Parents should not be relatives. 

• The total number of broodstock being held should be 

determined by the EBN.  Efforts should be made to achieve 

EBN of at least 500. 

• One or more of the following should be applied to maximise 

EBN: 

o The more number of parents the better, and parent male: 

female ratio should be 1:1. 

o Keeping a small portion of each family of many families. 

o Equalise the number of offspring from each family: This 

requires each family to be raised in a separate unit until 

family size can be equalised. 

o Apply pedigreed mating: i.e. each female leaves one 

daughter and each male leaves one son as broodstock for the 

following generation (can be more than one as long as all 

leave the same number of individuals). This also requires 

each family be raised in a separate unit to ensure each parent 

leaves an offspring of the correct sex. 

o Milt should not be pooled or added in a sequential manner. 

These practices cause gametic competition and one male can 

fertilise most of the eggs, producing EBN smaller than 

expected. 

o Hatcheries can maintain two separate broodstock populations 

and produce hybrids between them. If more lines are 

maintained, a rotation mating program can be used to 

prevent inbreeding for a number of generations. 

o Procure broodstock from the wild or grow-out farms (know 

the history) to replace 10-25% of new brood fish every year.  

o Exchange of broodstock among hatcheries is recommended. 
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PART D. BMPs FOR 

NURSERIES 
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Background 

Based on the vertically integrated organisational structure of 

the tra catfish farming sector in the Mekong Delta, nursery activities 

are considered sufficiently specialised to be warranted as a stand-

alone sector. The interrelationship between the different sectors, 

including hatchery, nursery and grow-out, is schematically 

represented in Figure 8.  

 

Figure 8. Schematic representation of the interrelationship among 

hatchery, nursery and grow out sectors of the striped catfish 

industry of the Mekong Delta, and movement of stock between 

each sector. 

As evident from the project survey , in some instances the 

hatcheries themselves will carry out nursing-to-fingerling stage 

production, albeit to a smaller degree, with the great bulk of nursery 

production being conducted as a specialised activity in farms 

dedicated for fry to fingerling rearing (Fig. 8).  
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Nursery farm size ranged between 0.09-11 ha (mean 1.9 ha), 

with 0.01-10 ha (mean 1.3 ha) in pond area.  Nursery farms have 1-10 

(mean 3) ponds for rearing striped catfish.  Ponds used for the larvae-

to-fry rearing stage were generally smaller and shallower (0.0025-2 

ha, mean 0.44 ha, mean depth 1.8 m) than those used for the fry-to-

fingerling rearing stage (0.016-4 ha, mean 0.48 ha, mean depth 2.2 m).   

Most nursery farms used the river as the main water source.  

Ponds are treated before use, mainly by removing sludge, applying 

lime and salting. Less than 50% of farms screen the inlet, but most 

farms will treat the water once ponds are filled.  Farms mostly dispose 

of wastewater to a rice field or a garden. 

BMP 3.1. Pond preparation  

3.1.1. Primary Pond preparation: see BMP 1.1 and 1.2. 

• Ensure that ponds are surrounded by nets. 

• Consolidate and clean up the pond dikes, pipes. 

• Pond size should range between 5,000-10,000 m
2
, with 

water depth between 1.5-2.0 m.   

• Apply lime (CaO) for the pond bottom at 10-15 kg/100 m
2
. 

• Dry the ponds for 1-3 days, depending on seasons and soil 

characteristics. Do not dry acidic soil. 

3.1.3. Water screening and treatment 

• Screen water before filling up the rearing ponds to eliminate 

trash/predator fish. 

• Prepare food for larvae 

• Stocking Moina spp. as a supplementary live food before 

stocking fish fry at 20 kg (wet weight) Moina spp./ha (3 

milk cans = approx. 1 kg of Moina). 

• Water depth for stocking: ≥ 1.5 m. 

 

Larval-to-fry rearing 
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Larval-to-fry rearing is conducted in conjunction with hatchery 

operations and/or as a specialist nursery activity, where fertilized eggs 

and/or larval/post-larval hatchlings are purchased from hatcheries.  

 

BMP 3.2. Larval Stocking 

• Stock larvae in early morning or late afternoon, after 2-3 

days of filling up water, at stocking density: 300-350 

larvae/m2. 

• Water quality: suitable pH range 7.5-8.5; do not stock at 

higher pH. 

• Larvae quality: not deformed, uniform size, active 

swimming at bottom of containers. 

 

BMP 3.3. Feeds and feeding regime 

• In the first two weeks: duck (chicken) egg yolk and soybean 

meal prepared in the form of a fine emulsion. 

• Feeding regime: 6 times a day (at least 3 h interval) at 50 duck 

egg yolks and 2 kg of soybean meal/ha/feed. 

• From the third week on use formulated feed. 

• The total nursery period should be around 3 weeks.  

 

BMP 3.4. Feeds and water exchange 

• No exchange water, only fill up water. 

• Filling water depends on water levels and water colour. 

 

BMP 3.5. Fish health management 
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• Fish disease rarely appears at this stage. If disease occurs , it can 

be isolated and stock completely destroyed. 

 

BMP 3.6. Harvest 

• Harvest size for selling or transfer to second stage: 

approximately 3,000 fry/kg. 

• Desired survival rate from the time of stocking: min. 30%. 

Fry-to-fingerling rearing 

As for hatchling-to-fry rearing, the same operations may 

continue to apply for fry-to-fingerling rearing, which is mostly 

undertaken by specialised nursery farms. It is rather rare for hatcheries 

to be involved in rearing up to fingerling stage, primarily due to 

constraints on pond space requirements and the fact that hatchery 

operations are labour intensive, and deviation from the practice could 

be counter productive. 

BMP 3.7. Fry stocking 

• Stocking density should be: 100-150 fry/m2. 

• Stocking time: at early morning or late afternoon. 

• Water quality: suitable pH range: 7.5-8.5, not recommended to 

stock at higher pH. 

• Larvae quality checking: should not have deformed fish, stock 

should be of uniform size and swimming actively. 

 

 

 

BMP 3.8. Feeds and feeding 
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• Feed: formulated feeds are recommended; feeds of appropriate 

particle size and nutritionally wholesome should be used.  

• Feeding regime: 2-3 times/day at 7-10% of body weight 

• Stock should be observed on a regular basis for activity and 

feeding. 

 

BMP 3.9. Water exchange 

• Exchange water: every 7-10 day at 20-30% of water volume. 

• Ensure that toxic metabolite levels such as ammonia 

concentrations are kept low 

 

BMP 3.10. Health management 

• Common diseases that occur: parasitic, fungal and bacterial 

infections. 

• Chemoprophylaxis and treatment: apply special drugs or 

chemicals (directly into the ponds or mix with feed), as 

prescribed and after consultation with a fish health specialist 

only. 

• If widely prevalent in the stock, consider destroying the stock 

and disposing in the proper manner 

 

BMP 3.11. Harvest 

• Most desirable harvest size: 30-70 fingerling/kg, the best size: 

1.7 cm in body depth. 

• Desired survival rate: min. 30% and up to 50-70%. 

• Nursing period: two months. 

• To obtain uniform size, fingerlings should be screened after one 

month of nursing. 
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PART E. GENERAL 

ASPECTS IN RELATION 

TO BMPs 
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1   Use of chemicals 

Consumers all over the world are becoming extremely 

conscious of the quality of the food they consume, and how it is 

produced. This is an unavoidable and indeed most welcome status, 

driven by increasing standards of living, improvements to 

technological advances on testing and detection, increasing 

advancement and awareness of food related health issues, made easily 

available to the public through the modern day mass media. 

Food quality standards of importing countries could differ 

from each other. For example, though Britain is a member of the 

European Community (EU), it has its own food quality standards over 

and above that imposed by the EU. In the EU standards there is ‘zero 

tolerance’ for antibiotic residues i.e. the food will be rejected if any 

antibiotic is found in the consignment. In Vietnam, there are regularly 

updated published lists of banned chemicals, which are brought to the 

notice of catfish farmers by Ministry of Agriculture and Rural 

Development (MARD).  Such chemicals should not be used under any 

circumstance. 

On the other hand, farming communities the world over, more 

so in developing countries, are induced to use various forms of 

chemicals and other substances that are claimed to have a positive 

impact on production. As an example, in one country it was found that 

over 1000 ‘chemical products’ were traded, of which, as revealed by 

later studies, all essentially consisted of less than only 20 active 

ingredients sold under different trade names and claimed to have 

different impacts. 

Bacterial diseases are commonly treated with antimicrobial 

agents (antibiotics).  The project survey indicated antibiotics are 

widely used by catfish farmers in the Delta.  Use of antibiotics to treat 

diseases should be undertaken with extreme caution, as bacteria have 

the ability to develop and transfer drug resistance.  The occurrence of 

multiple antibiotic resistance by bacterial fish pathogens is becoming 

more evident in farmed fish, especially in areas where antibiotics are 

widely and indiscriminately used.  Antibiotics must be used 

cautiously, and done under the supervision of a qualified veterinarian.  

In extreme bacterial disease outbreaks, it may be necessary to destroy 

infected stock and eliminate the responsible pathogens by sterilisation 

of ponds, tanks and equipment.  In the future, vaccines should be 



76 

 

developed for important bacterial diseases of catfish, rather than 

encouraging further use of antibiotics.  

Probiotics are a group of substances, primarily bacterial 

inoculants, that are used in farming practices, based on the belief that 

these impact positively on water quality and hence productivity. The 

scientific evidence on the positive impacts on the use of probiotics in 

aquaculture remains unclear and somewhat controversial. The bacteria 

used in probiotics are aerobic, and need oxygen to be metabolically 

active.  Such probiotics cannot beneficially impact on water quality 

when pond sediments are under anaerobic conditions, which is often 

the case in relatively deep, intensively stocked catfish grow-out ponds. 

The balance of evidence suggests that use of probiotics in grow-out 

operations in catfish farming is likely to be ineffective, and good pond 

management and fish husbandry are sufficient to facilitate optimal 

productivity.  

Reducing use of chemicals can contribute significantly to 

reduced cost of production and increased market access, and 

therefore increased profits.  

BMP 4. 1. Use of chemicals 

• Do not use any banned chemical, at any stage of the farming 

process 

• Have regular consultations with authorities with regard to 

banned substances. 

• Do not use probiotic chemical and/or other similar substances 

that are claimed to improve water quality 

• Any chemical usage should be carried out after consultation with 

qualified personnel and under supervision 

• Be conversant with the food quality and safety standards 

guidelines 

2.    Community responsibilities 

In aquaculture, there is a need to share common natural 

resources such as water and land. Tra catfish farming is no exception 

in this regard. Use of common resources when done with social 
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responsibility will lead to sustainability for all users, bring about 

minimal environmental perturbations, and most of all generate 

synergies that benefit broader community stakeholders.  Governments 

have a role to play in ensuring effective governance arrangements are 

in place to equitably and sustainably allocate common natural 

resources to industry.  Farmers have a responsibility to comply with 

such governance arrangements at all times. 

BMP 4. 2. Community responsibility 

• Property right and regulatory compliance:  

o All farms have legal rights for land use, water use, 

construction, operation and waste disposal (incl. predator 

control permit, well operation and protection of wetlands 

and other sensitive habitats). 

• Community relations:  

o All farms should endeavour to establish good community 

relations and not block access to public areas, common land, 

fish ground and other traditional resources used by local 

community.  

• Worker safety and employee relations:  

o All farms shall comply with local and national labour laws 

to assure adequate worker safety, compensation and on site 

living conditions. 

Equally, a most crucial element of social responsibility of a 

farming community also entails a major facet of environmental 

responsibility.  All farming, whether on land and/or in water impacts 

on the environment. The responsibility of the farming community is to 

keep such perturbations to a minimum. After all, a degraded 

environment will ultimately result in a reduction of farm productivity 

and viability.  
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BMP 4. 3. Environmental responsibility 

• Wetland conservation and biodiversity protection:  

o Aquaculture facility shall not be located in mangroves or 

other sensitive wetland areas. Farm operations shall not 

damage wetlands or reduce the biodiversity of ecosystems.  

• Effluent management:  

o Farms shall monitor and find the appropriate way to treat 

and/or reuse the effluent before discharging to public water 

systems, and make all efforts to comply with the BMPs that 

have been recommended in this regard under the different 

farming practices (e.g., grow-out, hatchery, nursery rearing). 

• Fish meal and fish oil conservation:  

o Farms shall properly monitor feed input and minimise the 

use of fish meal and fish oil derived from wild fisheries that 

are not sustainably managed. 

o Farms need to ensure that commercial feeds are 

manufactured in accordance with accepted regulations and 

standards, and if in doubt demand from suppliers the nature 

of ingredients and manufacturing standards. 

• Soil and water conservation:  

o Farm construction/operation should not cause soil and water 

salinisation or deplete groundwater in surrounding areas. 

Farms shall dispose of sediment in a manner compliant with 

the recommended BMPs. 

• Control of escapees:  

o Farms shall take measures to minimise escape of stock and 

comply with governmental regulations regarding the use of 

native and non-native species.  

• Storage and disposal of farm supplies:  

o Fuel, lubricants and agricultural chemicals shall be stored 

and disposed of in a safe and responsible manner, and in 

accordance with the existing regulations. 
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• Animal welfare:  

o All on-farm fish handling operations will be undertaken with 

animal welfare and well-being in mind. Employees shall be 

trained to provide appropriate levels of husbandry. 

3.    Food safety and traceability 

In the modern world, food safety and traceability of the 

produce are crucial elements that reflect consumer needs and facilitate 

access to export markets. Compliance with internationally recognised 

and independently certified and traceable food safety standards is a 

minimum requirement for catfish farmers who wish to sell product to 

exporters at a profitable price. Adoption of BMPs, as a first step by 

farmers, is expected to facilitate compliance with various certification 

standards, including the food safety and traceability requirements of 

the market place.  

BMP 4. 4. Food safety 

• Drug and chemical management:  

o Banned antibiotics, drug and other chemical compounds 

shall not be used.  

o Other therapeutic agents shall be used as directed on product 

labels for control of diagnosed diseases or required pond 

management, and not for prophylactic purposes. 

• Microbial sanitation:  

o Human wastes and untreated animal manures shall not be 

permitted to contaminate pond water.  

o Domestic sewages shall be treated and not allowed to 

contaminate surrounding areas. 

• Harvest and transportation:  

o Fish shall be harvested and transported to processing plants 

or other markets in a manner that maintains temperature, as 

far as possible under minimal stress, and minimises physical 

damage and contamination. 
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BMP 4. 5. Traceability 

• To establish product traceability, the following data shall be 

recorded for each culture unit/area and each production cycle, 

and be made available for inspection and scrutiny at any point of 

time. The record keeping recommended is:  

o Culture unit identification number 

o Unit area or volume 

o Stocking date 

o Quantity of seed stocked, and origin of seedstock 

o Antibiotics, drugs, herbicides, algicides and other pesticides 

used, including the brand name, date of purchase and 

application 

� The dates and amounts used and reasons for use. 

o Manufacturers and lot numbers for each feed lot used 

o Harvest date and total production 

o Details on processing plants or purchasers. 

4.    Market aspects 

Tra catfish mostly caters to the major overseas market for 

‘whitefish’, but has had to face many obstacles, starting with the 

embargo on imported catfish introduced by the US several years ago. 

Despite initial problems, such obstacles enabled the industry to 

develop and establish new markets in the EU and neighbouring 

countries, which subsequently assisted in the stabilisation of world 

market demand for catfish-based ‘whitefish’.  However, farmers 

should not be complacent as there are many campaigns that are carried 

out in the world media, some perhaps from competitors, to discourage 

the consumption of tra catfish.  As such it is an ongoing battle to 

maintain and grow market share.   

Another problem is that from a small, household-scale 

producer view point, the farm gate price is often dictated by the 

processors in the Delta, and this may have very marginal bearing on 

the prevailing export market prices per se, making it difficult for the 
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small-scale operators to remain economically viable.  In many 

instances, small-scale farmers have no established formal business 

(contractual) relationship with processors, and therefore little or no 

bargaining power in relation to farm-gate price. 

Perhaps, some of the answers to the above issues lie in the 

cross-industry adoption and implementation of BMPs through a 

cluster-based system i.e. formation of effective and functional 

associations of small producer groups; a lesson to be learnt from the 

Indian shrimp farming BMP and ‘Aquaclub’ experience. Cluster-

based adoption of BMPs will ultimately help small-scale farmers to 

obtain certification as a cluster participant, thereby minimising the 

cost of obtaining certification by individual farmers. 

Independent groups are developing certification standards for 

tra catfish culture, and equally, certification of the produce is now 

needed to access many export markets.  In this context, adoption of 

BMPs by the catfish industry in the Delta, particularly for small-

medium household-scale farmers is expected to facilitate the 

following outcomes: 

- The production process will be cleaner and more compliant 

with certifiable food safety and product quality standards 

- Cluster-based adoption of BMPs will enable small-scale 

farmers to more effectively negotiate farm-gate price and to place a 

premium on product quality, thereby hopefully eliminating the 

problem of the internal deadlock between farmers and processors, 

and/or unilateral price determination by processors with regard to the 

farm-gate price.  In this instance, the produce will be sold as a ‘cluster 

product’ and this will give greater bargaining power to all, and will 

enable a more equitable farm gate price to be obtained. 

Experience in India clearly showed that all of the above were 

achieved within a period of two to three years. In fact Indian shrimp 

farmers are less well off and less forthcoming (in most cases) than tra 

catfish farmers, who are well informed and are more enterprising in 

most ways. However, the lack of organizational structure in the catfish 

industry has hindered the catfish farmers in making better headway, 

and most of all to facilitate more enterprising, mutually beneficial 

price agreements between farmers and processors. The Indian 

experience has demonstrated that adoption of BMPs and cluster 
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formation have attracted major buyers directly to the producing cluster 

directly, and improved prices.  This is what the Vietnam catfish 

farmers need to achieve, and there is no doubt that the adoption of 

BMPs working through a cluster system should facilitate such an 

outcome. 

A similar status has recently been achieved in respect of a rural 

Thai shrimp farming activity, where premium prices have been agreed 

upon, through AquaStar, for a well renowned retailer Chain in the UK.  

 

The above is simplified in the diagram below. 
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PART F. THE WAY 

FORWARD 
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The BMPS developed in this project provide catfish farmers in 

the Mekong Delta with an efficient, cost-effective and user-friendly 

set of technical guidelines designed to standardise practices across all 

production sectors, independent of scale of operation and total 

investment.  BMPs are a prescriptive means by which farming 

practices can be optimised within the limitations of available 

information and resources, but consistent with imperatives of 

ecologically sustainable development. With the dynamic nature of the 

industry in terms of consumer demands, the emergence of new 

technologies and the broader impacts of market globalisation and 

climate change, BMPs also provide farmers with a practical and cost-

effective benchmark against which continuous improvement can be 

evaluated and promoted. 

In this context, BMPs act as a catalyst for a suite of direct and 

indirect benefits to industry applicable at local, national and 

international levels, which in turn are expected to be achieved in the 

short-medium term and sustainable in the long-term. Full compliance 

with BMPs has the potential: 

• To enhance overall productivity and profitability of 

farmers by reducing costs (e.g. feed, seed, chemicals etc) 

and increasing fish growth and survival and product quality 

• To reduce environmental impacts of farming through more 

sustainable management of chemical usage and wastewater 

and sludge disposal,  

• To enhance networking between farmers as they form into 

clusters (associations) for cooperative information sharing 

and training and general support, and 

• To facilitate broader social benefits for farmers and local 

communities through greater transparency of operations 

and tangible commitment to communication and 

responsible farming 

The recent general downgrading trend which many small and 

some large household-scale producers are facing due to low market 

prices and increasing costs, aggravated by the often difficult 

relationships with processes, highlights the need for more functional 

and relevant cooperative arrangements between farmers as a key 

future challenges.  Accordingly, BMPs will need to be not only 
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technically relevant to on-farm practices, but they will need to be 

more directly communicated to farmers, processors and the broader 

market place.  This will require multi-faceted implementation and 

communication strategies customized for different scale producers 

who may have very different economies of scale, needs and 

expectations, resources and capabilities.  

Adoption and implementation of BMPs by farmers must be 

coordinated with concurrent establishment of farmer clusters which 

act as focal points for industry and government to facilitate industry-

wide impacts. At a market chain level, BMPs have the potential: 

- To encourage farmer clusters to form into functional business 

units, with economies of scale for purchasing agreements with third-

party suppliers of good and services, selling agreements with 

processors and other buyers, and market development and marketing 

strategies with buyers and consumers in general. 

- To harmonise the supply-demand and associated price 

dynamic between farmers and processors, as both parties enter into 

appropriate agreements underpinned by BMP-based production 

systems.  

- To facilitate orderly transition into compliance with 

certification-based standards and traceability systems consistent with 

market requirements and the farmer’s own needs and priorities, and 

ultimately.  

- To facilitate longer-term development towards a value chain 

approach to building the Vietnamese catfish brand internationally.  

This brand will be based on innovation, continuous improvement and 

excellence in safe, high quality and affordable seafood production, 

and where the creation of ‘through chain’ value is equitably and 

appropriately shared by all players. 

Successful outcomes for development and implementation of 

BMPs at industry-wide scale extend beyond the documentation and 

communication of relevant SOPs.  Compliance with BMP-based SOPs 

in itself does not guarantee practice change in farmers.  If continuous 

improvement and innovation in farming practices are considered 

necessary imperatives for small-scale farmers to survive and prosper 

into the future, then a more comprehensive ‘systems’ approach to 

BMP adoption and implementation is required in the medium to 
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longer term. Such a systems approach needs to factor in the 

requirement for new business models, monitoring of BMP 

performance and evaluation of impacts, together with an ongoing 

BMP review process to capture and implement learnings and new 

technologies, and to address new and emerging risks and 

opportunities. 

Consistent with these considerations, a new, ‘BMP System’ 

conceptual framework is proposed to facilitate effective: 

- Communication of BMPs to industry stakeholders (what, 

why, where, how etc…..). 

- Adoption and implementation of BMPs by farmers 

(extension, training and technical support etc), and  

- Monitoring and evaluation of BMPs by farmers, government 

and/or industry stakeholders (including for compliance, performance 

management, impact assessment etc). 

With further development, this framework will also provide 

preliminary guidelines on processes for formation of clusters and 

associations, as well as suitable business models for 

‘commercialisation’ of the clusters into functional business enterprises 

consistent with the ‘value chain’ approach mentioned previously.   

The adoption of the proposed BMP system conceptual 

framework by industry and government, and the formation of farmer 

clusters which operate within the market place as functional business 

units, will facilitate a more strategic approach to industry development 

going forward.  Having said that, the catfish industry has an urgent 

need for an agreed strategy which encompasses BMP adoption and 

implementation by farmers and the adoption of a cluster-based, 

agribusiness value chain approach to sustain future development.  

Such value chains will need to be market-driven, internationally 

competitive, adaptable to change and meet community and consumer 

expectations. 

Industry trends anecdotally at least suggest that influence of 

the large-scale farmers and associated processors in the operational 

structure and economic performance of the catfish market chain is 

increasing, and that conversely, the influence of small-scale farmers is 

declining.   
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Nonetheless, small-scale farmers are expected to have a 

significant role to play in ensuring the long-term sustainability of the 

industry going forward, on the assumption that there is widespread 

and effective adoption of BMPs.  It is further assumed that such BMP 

adoption by small-scale farmers needs to be cluster-based, along the 

lines of the successful NACSA shrimp farming BMP experience in the 

Andhra Pradesh region of India. Such an arrangement will provide 

practical, cost-effective means of adoption and implementation in the 

absence of adequate resources for farmers operating individually.  The 

cluster-based approach also provides the potential for individual 

farmers to establish commercial cooperative or joint venture 

partnership type agribusiness units with adequate critical mass and 

capability to participate cost-effectively in developing catfish market 

chains.   

In the longer term, the industry requires a strategic 

development plan to enable the existing market chains to evolve into 

more functional value chains in the future.  These value chains need to 

be designed to meet the increased market/consumer expectations on 

food safety, credence characteristics and associated standards-based 

certification and traceability systems.  

In summary, three key steps define the way forward for catfish 

farming in the Mekong Delta, and specifically for the role of BMPs: 

• Pathway to adoption of BMPs 

• Pathway to formation of clusters/ associations 

• Industry development strategy 

1   Pathway to adoption of BMPs 

- Finalise the BMPs (version 3.0) and associated 

documentation, including BMP handbooks and data records booklets 

(hereafter referred to as the ‘BMP package’) with representative 

industry stakeholders at all levels (farmers, processors and policy 

makers) at the national BMP workshop in November, 2010 (this 

document). 

- Disseminate the information arising from the BMP 

demonstration trials to demonstrate the impacts of adoption of BMPs 

to other stakeholders, such as information related to: 
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• disease occurrences   

• productivity  

• cost of production   

• economic viability  

• market price obtained. 

- Initiate an industry-wide BMP systems approach to BMP 

adoption and implementation, with emphasis on introduction of: 

• Dissemination of the BMP package to all farmers, via both 

hard copy and/or on-line downloads (from NACA website)  

• A structured BMP training and extension package targeting 

farmers with emphasis on compliance, innovation and 

continuous improvement 

• An ongoing BMP monitoring and evaluation process 

targeting farmers, processors and selected consumers 

• A BMP communication and public relations strategy 

targeting both local communities at one level and 

international consumers at the other end 

• Establishment of a joint stakeholder BMP coordinating 

body 

2   Pathway to the formation of clusters/ associations 

Throughout this document it has been stressed that BMPs will 

be most effective when adopted and operated through a cluster/ 

associations system approach. Evidence is cited from other farming 

systems in other countries that such an approach is advantageous to all 

stakeholders, and brings about better harmony and well being to the 

community as well. It was shown that this approach has advantages in 

meeting food quality and safety requirements, and also facilitates 

clusters/associations to obtain certification as a unit rather than 

individual farmers having to pay more and achieve the same objective. 

As such the current stakeholder meetings/ consultations will need to 

make the following decisions through a consensus: 
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- Do the tra catfish farmers agree that a cluster/ association-

based approach to industry-wide BMP adoption and implementation is 

required to sustain the industry and meet the modern day demands of 

markets? 

- What should be the nature of such clusters/ associations? 

• Should each cluster/ association be restricted to a District/ 

Sub District/ or a defined number of farms along a pre-

determined  length of the river 

• How would you make the cluster/ association” functional? 

• Elect by consensus a Chair, Secretary and Treasurer, and 

five to six Committee Members 

• Prepare guidelines for conducting the day-to-day affairs of 

the cluster/ association 

• Proceed to obtain registration with the appropriate 

governmental body 

- It is further suggested that farmer clusters/associations: 

• Develop and adopt a new business model and associated 

administrative plan to act as a formal, legally binding 

business entity on behalf of farmer participants in the 

establishment of new market chain relationships with 

processors and other buyers. 

• Such a business model also needs to recognise the role of 

BMPs as a fundamental business criterion for 

clusters/associations to participate effectively in the catfish 

market chain. 

3   Industry Development Strategy 

- To ensure that the catfish farming sector in Vietnam grows 

and developments strategically, in a sustainable manner and with an 

emphasis on adopting and implementing the proposed BMP systems 

approach, a formal industry development strategy needs to be 

developed and implemented as a priority.  More specifically, the 

existing catfish market chain inevitably needs to evolve into a more 

functional value chain, in which there is more effective and efficient 

through-chain delivery of quality assured product into the market 
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place to meet consumer’s needs and expectations.  This should be 

done in a way that is more equitable to all chain participants and 

which supports the critical role of smallholders.   

- The proposed value chain approach requires: 

• more complete, timely and symmetrical sharing of 

information relating to market demand and pricing 

• technical, training and research, development and 

extension support for farmers to facilitate BMP systems 

adoption and implementation, and to drive technical 

innovation and continuous improvement 

• new business relationships which recognise farmer 

clusters/associations as legitimate business units and 

potential ‘chain champions’  

• appropriate governance support from central and provincial 

governments to ensure orderly and well managed 

development.  

In summary, this strategy should address (but not be limited to): 

• support for industry adoption of the BMP systems 

approach 

• support for the formation of farmer clusters/associations 

where appropriate for small-scale farmers and 

• the development of new catfish farming value chains 

highlighting the role of BMP systems and 

clusters/associations within the industry. 
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Annex 1. The area surveyed by the CARD project for describing 

catfish farming practices in the Mekong Delta, Vietnam 
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Annex 2. List of chemicals/ products used for pond bottom and 

water treatments (based on project survey results) 

Treatments 

Pond bottom  Pond water 

Anti-bacteria Biozyme 

BKC BKA 

Chlorine BKC 

CuSO4 Caximex 

TCCA Chlorine 

Dipterex Copper sulfate 

Ensova Damexiton 

Formalin Formalin 

KMnO4 Iodine 

NPK fertilizer KMnO4 

Saponin Lime 

TCA Oxytetracyline 

TCCA Probiotics 

Thiodan Protextol 

Vimidime Salt 

Virkon Saponine 

Yucca Super churge 

Zeolite Sytado, eftalo 

 TCCA 

 Vikon 

 Vimmekong 

 Yucca 

 Zeolite 

 

 




