Final report to SUMA and the Embassy of Denmark, Hanoi

Strategy, guidelines and decision making for aquaculture planning

Volume 7: National species profiles and emerging species assessment

Agreement KK2004/008/2

Draft  

5nd October 2005 

Hambrey Consulting

 in collaboration with 

SUMA and Vietnam Institute of Fisheries Economics and Planning

Emerging species assessments undertaken by staff of the University of Fisheries Nha Trang and Research Institute for Aquaculture No 3

Contents

31
Introduction

2
Species profiles
5
Annex 1
20
Species profile sheet format for national and provincial aquaculture development planning
20
Annex 2:      Emerging species assessment
21
Babylon snails Babylonia areolata
22
Grouper spp
24
Magrove Red Snapper (Lutjanus argentimaculatus)
29
Mud crab (Scylla paramamosain)
31
Seabass (Lates calcarifer)
34
Green Mussel (Perna viridis)
37
Annex 2  Notes from technical discussions in Nha Trang
39



1 Introduction

This volume contains three sets of information: short concise summaries of the key economic and production characteristics of selected aquaculture species for Vietnam; more detailed descriptions and assessments of “emerging” aquaculture species; and notes relating to a range of species based on discussions with scientists at the Institute of Oceanography Nha Trang, and Research Institute for Aquaculture No 3, Nha Trang. In addition to these latter sources, the information in the summary profiles was informed by the SUMA 2003  “List of brackishwater and marine aquaculture species in Vietnam” and the candidate species assessment for the Hon Mun MPA.

The species profile sheets are designed to provide summary information on the nature, status and potential of different aquaculture species in Vietnam. They are aimed primarily at national level planners and policy analysts, provincial planners and fishery staff. They will also be useful for extension staff and aquaculture associations.

These sheets do not provide detail on production technology or production parameters. This information can be found in the emerging species assessments, in the  parallel set of “system profiles” being developed by SUMA and Vietnam Institute for Fisheries Economics and Planning, and in the publications referred to above.

The sheets are designed to be updated on a regular basis and published as a simple set of advisory sheets either on the internet or in hardback or ring binder form. Ideally presentation will be enhanced through inclusion of a picture and map.

It is anticipated that they will be updated and supplemented with sheets on new species on a regular basis.

A supporting spreadsheet (which includes a large table of basic information relating to a wide range of species can be found in the project spreadsheet folder. 

Species included so far:

1. Babylonia areolata

2. Gracilaria asiatica

3. Gracilaria heteroclada

4. Grouper species

5. Kappaphycus alvarezii

6. Lates calcarifer

7. Lutjanus argentimaculatus

8. Penaeus indicus

9. Penaeus japonicus

10. Penaeus merguiensis

11. Penaeus monodon

12. Penaeus orientalis

13. Penaeus vannamei

14. Perna viridis

15. Scylla paramamosain

Species profiles

Species


Babylonia areolata             Babylon snail

Overall development potential rating
***

Development status in Vietnam
Established commercial grow-out and small scale private hatcheries


Production: 200 tonnes


Distribution of production: mainly central provinces – where stable high salinity and temperature. Potential further north but 1 crop only.


System type: cages, some ponds


Intensity:  intensive in cages; medium intensive in ponds


Scale: small, medium

Inputs
Seed: mainly hatchery; some from wild


Feed: trash fish with FCR 7 (much worse without shell)



Site and environmental requirements
Site: sand or muddy sand substrate


Temperature: 22-31oC; optimum 26-29oC


Salinity: 20-35ppt; optimum 25-30ppt


Other: sensitive to sudden changes in salinity and temperature

Indicative financial and economic returns
Profit margin medium-high; return on labour high; value added per ha/yr high 

Multiplier: medium

Export earnings potential: medium

Risk 
Production risk high: susceptible to disease; sensitive to environmental change; high input costs.

Growout cycle: 4-6 months (7-8g/pc)


Market risk: medium. Size of market unclear.

Poverty alleviation
Start-up costs: relatively high, but scale can be modest


Economies of scale: low-medium


Contribution to national nutrition: low

Environmental impact
Nutrient loading per unit value added: medium

Nutrient loading per unit area: high

Space per unit value added: low

Native species

Markets 
Type and demand: urban and tourist; international market mainly China 


Current price/kg. VND 160-240,000/kg live to local and Chinese market


Demand trend and outlook: increased demand and supply; possibility of moderate price fall.


New product and marketing opportunities: better distribution to China; French/European market chilled processed product

Comparative advantage
National: South centre has suitable temperature and water quality


International: Vietnam well placed to supply Chinese live market; Vietnam at forefront of hatchery technology

Comment
Moderate opportunities but disease/water quality a significant issue and market poorly understood

Species


Gracilaria asiatica

Overall development potential rating
**

Development status in Vietnam
Established commercial

Production: total Gracilaria spp: 30,000 tonnes

Products: agar

Distribution of production: Quang Ninh to Thanh Hoa
System type: pond

Intensity: intensive and mixed in extensive and semi-intensive shrimp ponds

Scale: small

Inputs
Seed: from growout - vegetative
Feed: None. Monoculture in ponds requires fertilizer

Site and environmental requirements
Site: brackish to marine; sand-mud, mud, mud-sand

Water temperature: 15-30. 
Salinity: 3-35ppt

Water quality: low-medium. More tolerant of silt than Kappaphycus

Indicative financial and economic returns
Profit margin: medium

Value added per ha/yr: low 
Return on labour: low

Multiplier: low-medium

Export earnings potential: low-medium

Risk
Production risk: medium (drying; wild seaweed contamination)

Market risk: medium-high (limited domestic market; quality problems (agar content, strength, water content)

Disease: low
Sensitivity to environmental change: medium 

Length of grow-out cycle:  1-2  month

Poverty alleviation
Start-up costs: low 

Economies of scale: modest
Nutrition (cheap protein): na

Environmental impact
Nutrient loading per unit value added: negative

Space per unit value added: high
Native

Markets 
Type and demand: Agar. Japan? China? Philippines?

Current price/kg. VND 5000//kg dry weight. Yield from fresh 10-13%
Demand supply trend and outlook: International market will show steady growth. Aquaculture production will expand broadly in line

New product and marketing opportunities: 

Comparative advantage
National: growth restricted in summer in north and year round further south; less productive (slower growth) than Kappaphycus; tolerant of low salinity and high turbidity 




International: Quality of Vietnam processed product not adequate for international markets?. Seasonal production only in Vietnam. Well placed for Chinese, Japanese, Phillippine markets. Many abandoned shrimp ponds? 

Comment
Production limited to brackishwater ponds in the North, and limited here to mainly winter growth. Probably best considered as a biofilter and secondary product in shrimp ponds with some market value, but not a major crop in its own right.

Key constraints
Low value, dispersed production, poor quality, drying difficult in winter?

Species


Gracilaria heteroclada

Overall development potential rating
**

Development status in Vietnam
Established : 

Production: total Gracilaria spp: 30,000 tonnes

Products: agar

Distribution of production: mainly Quang Ngai; Phu Yen; Kanh Hoa, Ninh Tuan, Vung Tau 
System type: pond

Intensity: intensive and mixed in extensive and semi-intensive shrimp ponds

Scale: small

Inputs
Seed: from growout - vegetative
Feed: None. Monoculture in ponds requires fertilizer

Site and environmental requirements
Site: brackish to marine; rock, sand-mud, mud, mud-sand

Water temperature: 10-35oC; optimum: 20-30oC 
Salinity: 20-30ppt

Water quality: low-medium. More tolerant of silt than Kappaphycus

Indicative financial and economic returns
Profit margin: medium

Value added per ha/yr: low 
Return on labour: low

Multiplier: low-medium

Export earnings potential: low-medium

Risk
Disease: low risk

Production: Wild seaweed contamination

Product quality: medium-high risk (water content; agar content; agar strength)
Sensitivity to environmental change: low 

Length of grow-out cycle:  1-2  month

Poverty alleviation
Start-up costs: low 

Economies of scale: modest
Nutrition (cheap protein): na

Environmental impact
Nutrient loading per unit value added: negative

Space per unit value added: high
Native

Markets 
Type and demand: Agar. Japan? China? Philippines?

Current price/kg. VND 5000//kg dry weight. Yield from fresh 10-13%
Demand supply trend and outlook: International market will show steady growth. Aquaculture production will expand broadly in line

New product and marketing opportunities: 

Comparative advantage
Regional: Poor growth in winter in the North; will grow in ponds all year in the South; tolerant of low salinity and high turbidity; slower growth than Kappaphycus. 




International: Quality of Vietnam processed product not adequate for international markets?. Seasonal production only in Vietnam. Well placed for Chinese, Japanese, Phillippine markets. Many abandoned shrimp ponds? 

Comment
Production mainly brackishwater ponds. Probably best considered as a biofilter and secondary product in shrimp ponds in central and south central porovinces with some market value, but not a major crop in its own right. Low agar content but high agar strength

Key constraints
Low value, dispersed production, variable quality, wild seaweed

Species


Epinephelus spp         Grouper

Overall development potential rating
***

Development status in Vietnam
Established commercial

Production: ca 3,000 tonnes

Distribution of production: N, C, SC, S
System type: pond, cage

Intensity: intensive

Scale: small; medium

Inputs
Seed: wild; and pilot commercial hatchery (Nha Trang). 
Feed: trash fish. Trials suggest can take pellet but no commercial examples in Vietnam

Site and environmental requirements
Site: brackish to marine; sand-mud; sand

Water temperature: 20-30. 
Salinity: 15-32ppt

Water quality: medium-high. More tolerant than other groupers of low salinity and turbidity

Indicative financial and economic returns
Profit margin: medium

Value added per ha/yr: high 
Return on labour: high

Multiplier: high

Export earnings potential: medium-high

Risk
Disease: low-medium. Higher in ponds

Market: market not huge and limited distribution channels: potential for periodic price falls.
Sensitivity to environmental change: medium 

Length of grow-out cycle: 8-12  months

Poverty alleviation
Start-up costs: medium 

Economies of scale: modest
Nutrition (cheap protein): low

Environmental impact
Nutrient loading per unit value added: low-medium

Space per unit value added: high
Native

Markets 
Type and demand: mainly China, also Hong Kong; Taiwan; Singapore. 

Domestic city demand  taking 15-20% of live product

Current price/kg. VND80-120,000 for E malabaricus and E coioides; VND 150-160,000 for E fuscoguttatus; VND 250-300,000 for Plectropomus leopardus. Higher in New Year season
Demand trend and outlook: Domestic demand in major cities of Vietnam increasing; great demand from China (50,000 tonnes?) but also significant competition. 

New product and marketing opportunities: Europe and US?

Comparative advantage
Regional: growth season longer in south-centre; seed supply better in south-centre 




International: Vietnam  well placed in terms of market access; labour costs; climate; feed availability. Hatchery technology also developing with Taiwan/Chinese investment. Sheltered marine sites may be limiting but this species can also be grown in BW ponds

No effective comprehensive disease management strategy. 

Indonesia is technically and commercially more advanced in hatchery development but less well connected to markets 

Comment
Grown widely in cages throughout SE Asia. Hatchery technology established in Taiwan and Indonesia but not yet commercialised elsewhere

Key constraints
Limited hatchery production and dry pellet technology 

Species


Kappaphycus alvarezii

Overall development potential rating
****

Development status in Vietnam
Established commercial

Production: ? tonnes

Products: carageenan

Distribution of production: mainly Ninh Tuan and Kien Giang; some in Khanh Hoa
System type: long line; raft

Intensity: intensive 

Scale: small

Inputs
Seed: from growout - vegetative
Feed: None. 

Site and environmental requirements
Site: marine; rock, coral, sand, gravel

Water temperature: 25-28. 
Salinity: 25-34ppt

Water quality: High. 

Indicative financial and economic returns
Profit margin: medium

Value added per ha/yr: low 
Return on labour: low

Multiplier: low-medium

Export earnings potential: medium

Risk
Fish grazing: ?

Disease: low-medium (ice disease in v. hot weather)

Market risk: medium, associated with quality and international competition
Sensitivity to environmental change: high 

Length of grow-out cycle:  2 weeks-1 month

Poverty alleviation
Start-up costs: low 

Economies of scale: modest
Nutrition (cheap protein): na

Environmental impact
Nutrient loading per unit value added: negative

Space per unit value added: high
Native

Markets 
Type and demand: carageenan. Japan? China? Philippines?

Current price/kg. VND 30-40000/kg dry weight. Yield from fresh 7:1  Prices have been inflated as a result of demand for seed. This will not be sustained.
Demand supply trend and outlook: International market will show steady growth. Aquaculture production will expand broadly in line

New product and marketing opportunities: 

Comparative advantage
National: Poor growth in winter in the North; favours the clear water and high insolation of south and south-centre. Better growth and higher value than Gracilaria 


International: Well placed to compete: low labour costs; suitable sites; good quality and growth. Well placed for Chinese, Japanese, Phillippine markets. Abandoned shrimp ponds in high salinity lagoons etc?

Comment
Production mainly small scale rafts/lines. Recently increased production in S/C.

Key constraints
Lack of quality processing capacity in Vietnam; seed shortage.

Species


Mangrove red snapper             Lutjanus argentimaculatus

Overall development potential rating
****     if hatchery technology can be commercialised

Development status in Vietnam
Established commercial growout; experimental hatchery


Production: 1,000 tonnes?


Distribution of production:  Haiphong, Nghe An, Khanh Hoa and Vung Tau


System type: Marine/brackishwater cage; sandy ponds


Intensity: intensive


Scale: medium

Inputs
Seed: currently wild and limited availability; opportunity for hatchery production


Feed: almost exclusively trash fish of relatively high quality

Site and environmental requirements
Site: marine/brackishwater ponds; marine/brackishwater cages


Temperature: 18-32oC; optimum 27-30oC


Salinity: 18-35ppt; optimum 28-30ppt


Other: generally more tolerant of changing physical conditions of temperature and dissolved oxygen compared with groupers

Indicative financial and economic returns
Profit margin, return on labour, value added per ha/yr - all medium; Multiplier medium; 

Export earnings potential: medium-high

Risk
Disease: low


Sensitivity to environmental change: low-medium


Length of grow-out cycle: 6-12 months dependent on seed size and location

Market risk: low-medium

Poverty alleviation
Start-up costs: medium


Economies of scale: low-medium


Contribution to national nutrition (cheap protein): low

Environmental impact
Nutrient loading per unit value added: medium

Nutrient loading per unit area: high

Space per unit value added : low 

Native species

Markets 
At present primarily domestic markets in Haiphong, Hanoi, Da Nang, Nha Trang, Ho Chi Minh. 


Current price/kg. Typical range; seasonality  Khanh Hoa $5/kg


Demand trend and outlook: increasing in both domestic and international markets and for both live and processed products. Red/silver colour and classic shape highly attractive globally


New product and marketing opportunities: export live to China; fresh chilled to Europe.

Comparative advantage
Within Vietnam: mainly site related. Haiphong, Nghe An, Khanh Hoa and Vung Tau


International: well placed to supply regional live market and international fresh chilled markets

Key constraints
Hatchery seed production; sites

Comment
This fish is more tolerant than groupers and higher price than seabass. If hatchery technology can be developed it has excellent potential, though seed is likely to remain more expensive than seabass 

Species


Penaeus  indicus       Indian white shrimp

Overall development potential rating
***

Development status in Vietnam
Important species in extensive brackishwater ponds  


Production: 10,000 tonnes 2003?


Distribution of production: from Bin Thuan southward


System type: brackishwater pond


Intensity: extensive


Scale: small; medium

Inputs
Seed: currently wild, but opportunities for hatchery production. 


Feed: pellet or trash fish or both

Site and environmental requirements
Site: sand mud or mud sand brackishwater ponds


Temperature: 25-30oC 


Salinity: 10-32 ppt


Water quality: medium-high

Indicative financial and economic returns
Significant component in extensive systems but insufficient concentration of production to warrant specialist marketing for international trade.

Risk
Disease: medium-high

Market risk: low


Sensitivity to environmental change: medium


Length of grow-out cycle: 25-35g in 4 months (from PL12)

Poverty alleviation
Start-up costs: low (extensive systems)


Economies of scale: low (existing systems)


Contribution to national nutrition: medium

Environmental impact
Nutrient loading per unit value added: low; 

Nutrient loading per unit area: medium

Space per unit value added: medium; 

Native species

Markets 
Type and demand: domestic and international, though not well known in Chinese markets. 


Current domestic price/kg: lower than other species, but this probably related to scale of production and marketing?


Demand trend and outlook: increasing. Well established in international markets and comparable with P monodon. 


New product and marketing opportunities: if seed available could move into same market as Penaeus monodon and as premium/larger product than P vannemei

Comparative advantage
Within Vietnam: tropical species preferring stable southern temperatures


International: Vietnam well placed (labour costs, ponds, market access); though significant competition from semi-intensive producers in India and large scale commercial producers in Arabia. 

Comment
Substantial production now in Saudi Arabia; easy to breed

Species


Penaeus japonicus

Overall development potential rating
***

Development status in Vietnam
Pilot only

Production: insignificant

Distribution of production
System type: pond

Intensity: extensive; semi-intensive

Scale: small; medium; large

Inputs
Seed: hatchery; easier to breed than P monodon?  and production in the N may be possible?
Feed: pellet; trash fish sometimes used in last month; quality varied; availability generally good

Site and environmental requirements
Site: marine; sand,  mud-sand, 

Water temperature: 20-28. More tolerant of low temperature than P monodon
Salinity: 25-34

Water quality: medium, high

Indicative financial and economic returns
Profit margin: 

Value added per ha/yr: medium
Return on labour: high

Multiplier: medium

Export earnings potential: high

Risk
Disease: newly introduced and disease less of a problem so far

Market risk: medium


Sensitivity to environmental change: more sensitive to water quality and substrate and less sensitive to low temperature than P monodon
Length of grow-out cycle: 4 months

Poverty alleviation
Start-up costs: medium to high

Economies of scale: significant
Nutrition (cheap protein): low

Environmental impact
Nutrient loading per unit value added: low

Space per unit value added: low to medium
Native

Markets 
Type and demand: international; higher price than other tropical shrimp in Japan and Taiwan.

Current price/kg. 120,000VND/kg @ 25-30g
Demand trend and outlook: 

Will probably maintain a significant price premium over P vannemei and P monodon

Comparative advantage
Within Vietnam: more Northern species than P monodon. Less production risk in N?. More sensitive to pond bottom type and water quality than P monodon and P vannemei; and considerably less tolerant of low salinity


International: Vietnam  very well placed in terms of market access; labour costs; climate; feed availability. Taiwan has far greater hatchery experience.

Booming economy is however driving up land prices relative to less rapidly growing countries. 

No effective and comprehensive disease management strategy. This represents a disadvantage in respect of all species, especially shrimp.

Any country which succeeds in this will be at a significant comparative advantage

Comment
Penaeus japonicus has a higher value niche market within the shrimp market, which no other countries seem to be exploiting. It is slightly more Northern and more marine, and requires higher water quality and lower density for good growth. Deserves more attention at pilot scale. As for P monodon however, long terms success will depend on an effective disease management strategy.

Species


Penaeus  merguiensis   Banana shrimp

Overall development potential rating
****

Development status in Vietnam
Established commercial but mainly as side crop


Production: 40,000 tonnes? 2003


Distribution of production: throughout Vietnam


System type: brackishwater pond


Intensity: extensive


Scale: small; medium

Inputs
Seed: wild, but experimental hatchery production


Feed: pellet; trash fish; but can also utilize some humus and vegetable matter.

Site and environmental requirements
Site: mud-sand, brackishwater


Temperature: 10-40oC; optimum 25-30 oC


Salinity: 2-45ppt; optimum 15ppt+


Other:

Indicative financial and economic returns
Profit margin medium-high; return on labour: high; 

Value added per ha/yr: medium-high; 

Multiplier: medium; 

Export earnings potential: high

Risk
Disease: medium-high?


Sensitivity to environmental change: medium


Length of grow-out cycle: 3-4 months


Market risk: low-medium

Poverty alleviation
Start-up costs: medium


Economies of scale: medium


Contribution to national nutrition (cheap protein):low-medium

Environmental impact
Nutrient loading per unit value added: medium; 

Space per unit value added: low-medium

Native species

Markets 
Type and demand: rural; urban; international. Medium-high. Preferred to P monodon in Vietnam and Thailand


Current price/kg. VND120-250,000


Demand trend and outlook: likely to maintain its price better than P vannemei and small P monodon.


New product and marketing opportunities: domestic and international fresh chilled whole

Comparative advantage
Within Vietnam: this is widely distributed but grows well year round in the South


International : Vietnam very well placed to supply discriminating regional markets with a preference for P merguensis

Comment
Has significant potential if seed supply constraint can be overcome

Successful farm in Australia (seafarm) producing 25g product reared at 25/m2

Species


Penaeus monodon                 Tiger shrimp

Overall development potential rating
****

Development status in Vietnam
Established commercial

Production: 150,000 tonnes (2003)

Distribution of production: throughout Vietnam; greatest productivity in SC; greatest area in S
System type: pond

Intensity: extensive; semi-intensive; intensive

Scale: small; medium; large

Site and environmental requirements
Site requirements: brackish to marine; sand-mud; mud; clay

Water temperature: 23-30
Salinity: 5-34

Water quality: medium

Inputs
Seed: hatchery; availability good in SC, medium in S, poor in N. Quality variable
Feed: pellet; trash fish sometimes used in last month; quality varied; availability generally good

Indicative financial and economic returns
Profit margin: low to high 

Value added per ha/yr: low to high depending on intensity and mortality
Return on labour: low to high 

Multiplier: medium

Export earnings potential: high

Risk
Disease: chronic problem throughout country in extensive, semi-intensive and intensive systems

Market risk: low-medium
Sensitivity to environmental change: medium-low 

Length of grow-out cycle: 4 months

Poverty alleviation
Start-up costs: medium to high

Economies of scale: significant
Nutrition (cheap protein): low

Environmental impact
Nutrient loading per unit value added: low to high

Space per unit value added: low to medium
Native

Markets 
Type and demand: international; very high demand; overall price trend steady with periodic seasonal mis-match of supply/demand

Current farm-gate price/kg. 85-180,000VND/kg. @ 30g to > 70g

Seasonality: little – major cold storage facilities even this out.
Demand trend and outlook: steady. Production and demand have generally remained in balance, but in part because disease in all producing countries has prevented significant over-supply. 

New product and marketing opportunities: high quality; chemical residue free

Comparative advantage
Regional: seed availability and cost lower in south central provinces; south and south-central tropical climate allows for 2-3 crops v. 1-2 in the North. Cost of land a significant variable factor especially for more extensive systems. Marketing costs lower near major centres (Hanoi; HCM; Nha Trang). Sandy soils less favourable than mud


International: South and central Vietnam  well placed in terms of market access; labour costs; climate; seed availability; feed availability. Extensive systems in South well placed to produce large high value product.

Booming economy is driving up land prices relative to less rapidly growing countries. 

No effective and comprehensive disease management strategy is a weakness – but few countries better as yet.

Comment
Penaeus monodon remains an extremely attractive species but disease has had serious effects on the industry. An effective disease management strategy could return P monodon to its full potential.

If survival of seed in extensive continuous cropping systems in south can be overcome, then Vietnam could be the world leader in producing larger (30g+) P monodon

Species


Penaeus orientalis                        Chinese white shrimp

Overall development potential rating
**

Development status in Vietnam
Established commercial

Production: very little

Distribution of production: Limited/occasional in Quang Ninh; Hai Phong
System type: pond

Intensity: extensive, semi-intensive

Scale: small; medium

Site and environmental requirements
Site: brackish to marine; sand-mud; mud

Water temperature: 18-30. More tolerant of low temperature than P monodon
Salinity: 5-30

Water quality: low, medium. Muddy estuarine areas

Inputs
Seed: wild. Some experimental hatchery production. Well established in China.
Feed: pellet; trash fish sometimes used in last month; quality varied; availability generally good

Indicative financial and economic returns
Profit margin: medium

Value added per ha/yr: medium-high depending on intensity
Return on labour: medium-high

Multiplier: medium

Export earnings potential: medium?

Risk
Disease: probably similar to P monodon

Market risk: medium
Sensitivity to environmental change: low 

Length of grow-out cycle: 4 months

Poverty alleviation
Start-up costs: low-medium 

Economies of scale: medium
Nutrition (cheap protein): low-medium

Environmental impact
Nutrient loading per unit value added: low

Space per unit value added: medium
Native

Markets 
Type and demand: China; international. Higher value than P monodon and P vannemei in China

Current price/kg. Slightly lower than P monodon. Typical range:80,000-150,000VND/kg @ 30g to 70+g 
Demand trend and outlook: unpredictable depending on strategy of Chines producers. 

New product and marketing opportunities: larger size to gain premium price in China

Comparative advantage
Within Vietnam: more tolerant of low temperatures and low salinity and may perform well in the North 




International: Vietnam  well placed in terms of market access; labour costs; climate; feed availability. Direct competition with Chinese producers

No effective and comprehensive disease management strategy. Any country which succeeds in this will be at a significant comparative advantage

Comment
Grown widely in China and increasingly in the N of Vietnam. More tolerant of low temperatures than P monodon. Chinese breed plenty but limited success in Vietnam

Species


Penaeus vannemei                     Tom Su

Overall development potential rating
***

Development status in Vietnam
Established commercial

Production: tonnes ca 30,000  (2003)

Distribution of production: Quang Ninh
System type: pond

Intensity: extensive; semi-intensive; intensive

Scale: small; medium; large

Site and environmental requirements
Site: brackish to marine; sand-mud; mud; clay

Water temperature: 23-30. Slightly more tolerant of low temperature than P monodon
Salinity: 5-34. 

Water quality: low, medium

Generally considered more robust and adaptable to environmental change then P monodon

Inputs
Seed: hatchery; domesticated broodstock. SPF/SPR available.
Feed: pellet; trash fish sometimes used in last month; quality varied; availability generally good

Indicative financial and economic returns
Profit margin: high for intensive systems; 

Value added per ha/yr: medium-high depending on intensity and disease
Return on labour: high; 

Multiplier: medium

Export earnings potential: high

Risk
Disease: newly introduced and disease less of a problem so far. Specific pathogen free and/or pathogen resistant broodstock available

Market risk: medium-high


Sensitivity to environmental change: low 

Length of grow-out cycle: 3-4 months

Poverty alleviation
Start-up costs: medium to high

Economies of scale: significant
Nutrition (cheap protein): lower protein requirement and higher FCR than P monodon

Environmental impact
Nutrient loading per unit value added: low-medium

Nutrient loading per unit area: medium

Space per unit value added: low to medium
Non-native. Significant risk of disease transfer to native species. Wild breeding and ecological impacts unknown

Markets 
Type and demand: Typically lower size and lower value than P monodon, but potentially huge market – domestic + low value international + processed (increasing rapidly)

Current price/kg. Lower than P monodon. $2.5-$4/kg but as low as $$1.5-$2 for small shrimp in China:
Demand trend and outlook: this will become increasingly the small, low value/high volume warmwater shrimp used increasingly for processed shrimp products. Efficient production structures and minimal food costs will become more important than low labour costs and smaller producers will only compete if highly organised. 

New product and marketing opportunities: processed (breaded) products

Comparative advantage
Regional: Optimal breeding at 28C therefore S & centre have advantage in seed; 

2 crops possible in the North; 3 in the S. However 3 crops may be undesirable from disease perspective and this advantage therefore reduced; marketing costs lower near major centres (Hanoi; HCM; Nha Trang); grows well in lined ponds – therefore suitable on sandy soils


International: Vietnam  well placed in terms of market access; labour costs; climate; seed availability; feed availability. 

Vietnam less well placed in terms of structure of production and experience cf China and Thailand where production costs now $2 or less

No effective and comprehensive disease management strategy. Although less disease than for P monodon so far, and higher potential for disease free seed, susceptible to all main diseases + Taura Syndrome virus. Any country which succeeds in effective disease management will be at a significant comparative advantage

Comment
Penaeus vannemei has many advantages over P monodon in terms of ease of breeding, greater tolerance of poor water quality, rapid growth in early stages. It therefore has great potential….but is non-native, commands a lower price, and market conditions are likely to become highly competitive with China and Thailand now major producers. Success, as with P monodon, will depend on effective disease prevention and management strategy and links with processing firms. There is high risk that poorly controlled development of P vannemei farming will result in rapid spread of new diseases such as TSV with negative consequences for native species – wild and farmed.

Species


Perna viridis                                   Green mussel

Overall development potential rating
****

Development status in Vietnam
Growout established commercial; hatchery experimental


Production: <1,000 tonnes


Distribution of production: Hue; Khan Hoa


System type: suspended culture or pole, raft long-line


Intensity: extensive


Scale: small; medium

Site and environmental requirements
Site: sheltered area with moderate current/good water exchange

Substrate: sand, muddy sand, sandy mud


Temperature: 25-33; optimum 28-29


Salinity: 25-35ppt; optimum 30ppt


Other: relatively tolerant to changing temperature, DO and salinity

Inputs
Seed: from the wild. Some limited seed production from RIA3 hatchery

Availability increasingly limited 


Feed: natural feed; growth varies substantially according to availability

Indicative financial and economic returns
Profit margin; return on labour; value added per ha/yr all high at present but very limited supply;

Multiplier low to medium

Significant export earnings potential

Risk
Disease: low

Predation from crab (Scylla) and fish Rhabdosagrus sarba in some locations/systems


Relatively tolerant of environmental change


Length of grow-out cycle: 8-10cm in 6-7 months

Market risk: medium in the short term (poorly developed distribution/marketing infrastructure); low in long term

Poverty alleviation
Start-up costs: low-medium


Economies of scale: significant


Contribution to national nutrition (cheap protein): medium

Environmental impact
Nutrient loading per unit value added: low

Space per unit value added: medium

Native species

Markets 
Currently limited domestic market for expanding restaurant trade


Current price/kg : 20,000/kg if near growing centre with restaurant demand. 


Outlook: 

Domestic demand increasing; international demand strong and increasing with very wide product range. Competition from well established/well organised exporters in New Zealand – but these are at a natural disadvantage.


New product and marketing opportunities: build up domestic supply and consumption; as scale, efficiency and quality increases develop international market and processed products.

Comparative advantage
Within Vietnam successful production very localised dependent of seed supply and natural food supply. South and centre have temperature (and therefore growth rate) advantage; but North can exploit growing Chinese demand.


If seed supply constraint can be overcome, Vietnam is very well placed to compete internationally and should have a significant cost advantage relative to the existing major international exporter – New Zealand.

Comment
Good potential if seed supply could be increased through better management/collection and/or hatchery production

Species


Scylla paramamosain   Mud crab; mangrove crab

Overall development potential rating
*****

Development status in Vietnam
Grow-out well established; hatchery production at pilot scale and small scale commercial


Production: 5,000 tonnes?


Distribution of production: throughout coastal Vietnam but mainly delta areas in north and south. Hai Phong, Nam Dinh, Ninh Binh, Thai Binh, Hue, Mekong Delta


System type: enclosure; pond; cage


Intensity: extensive; semi-intensive


Scale: small; medium

Site and environmental requirements
Site/substrate: mud, sand mud


Temperature : 20 – 35oC, optimum 26-30oC


Salinity 2-35o/oo, optimum 15-25o/oo


Other: very tolerant of environmental conditions and changes

Inputs and production parameters
Seed: wild seed supply highly variable and generally in decline; hatchery expected to increase although survival rates currently low at 5-8%. 

Survival of seed in growout : 50-80%

Feed: In extensive (enclosure) systems very little food used; in ponds trash fish used with FCR 5-7 (fresh weight)

Labour – ca 2 persons/tonne production

Land – can achieve 1 tonne/ha/crop in semi-intensive systems

Indicative financial and economic returns
Profit margin, return on labour, value added per ha/yr all medium-high;

Multiplier medium;

High export earnings potential

Risk 
Production risk: low. Limited disease; tolerant of environmental change; 4-5 month growout to 0.4-0.5kg from 1-2cm seed. 2 month hatchery cycle.


Market risk: low

Poverty alleviation
Start-up costs: low-medium


Economies of scale: low-medium


Contribution to national nutrition (cheap protein): low

Environmental impact
Nutrient loading per unit value added: low-medium;Nutrient loading/unit area: medium

Space per unit value added: low;

Native species

Markets 
Type and demand: Strong vietnamese urban and international demand; high value live market (400-500g); medium value processed products.


Current price/kg. VND40,000(male)-60,000(female) in summer; VND120,000 (male)-160,000(female) in winter. (US$2.5-10)


Outlook: increasing demand, especially China, but wordwide.


New product and marketing opportunities: better distribution and penetration of Chinese market. Processed product, especially out of season (summer production)




Comparative advantage
Main culture in north and south deltaic/mangrove areas. Can be cultured year round in the south – and harvested at New Year. Grown mainly March to November in the North. Trash fish more available in south and centre.


Vietnam has significant comparative advantage in the production of this species: year round (New Year) production in the south; access to markets (esp.China); hatchery technology; low labour costs; abundant brackishwater ponds and potential enclosure areas 

Comment
Vietnam is a world leader in hatchery technology, has appropriate sites and is extremely well placed to supply existing and emerging national, regional and global markets.

Annex 1

Species profile sheet format for national and provincial aquaculture development planning

Species


Latin name                        common name

crteria
assessment

Overall development potential rating
Subjective assessment – 1 to 5 stars taking account of all factors below

Development status in Vietnam
Hatchery and growout: established commercial; new commercial; pilot; experimental


Production: tonnes


Distribution of production: Small map? Natural distribution?


System type: Cage; pond; raft; long line etc


Intensity: extensive; semi-intensive; intensive


Scale: small; medium; large

Site and environmental requirements
Site/substrate


temperature


salinity


other

Inputs and production parameters
Seed: type (wild; hatchery); quality; availability; indicative survival

Feed: type; quality; availability; indicative FCR

Land

Labour

Growout cycle (time; growth; size)

Indicative financial and economic returns
Profit margin; return on labour; value added per ha/yr; multiplier; export earnings potential

Risk 
Production risk: disease; sensitivity to environmental change; length of growout cycle


Market risk (summary from comparative advantage and markets sections below)

Poverty alleviation
Start-up costs: 


Economies of scale: 


Contribution to national nutrition (cheap protein):

Environmental impact
Nutrient loading per unit value added; nutrient loading per unit area; space per unit value added; native/non-native

Comparative advantage
Regional (input costs; labour costs; site costs; marketing costs; environmental suitability)


International (input costs; labour costs; site costs; marketing costs; environmental suitability)

Markets 
Type and demand: rural; urban; international; live; fresh; processed etc. Size of product.


Current price/kg. Typical range; seasonality


Demand trend and outlook: decreasing; steady; increasing; increasing rapidly. Reasons.


New product and marketing opportunities




Comment


Annex 2:      Emerging species assessment

Babylon snails Babylonia areolata 

1.
Broad assessment 

Babylon snail is potential species in Vietnamese aquaculture due to the economic value and completed technique in reproduction. The high domestic and international market price of 150,000-240,000VND/kg due to high demand and shortage of exploitation encouraged building completed technical process for reproduction and grow out of Babylon by Research Institute for Aquaculture No.3 (RIA3). The economic value, simplification of technique and the advantages of natural resource lead to a new strategy in aquaculture - the Babylon culture. Babylon can be cultured in centre provinces of Vietnam due to advantages of environment. The stability of temperature and salinity is optimal for living of snails in ponds and especially in cages. The abundance of trash fish and others like oysters supplies enough the food for big scale of Babylon culture. The fishermen in this area are experienced with aquaculture especially in sea cage culture for many years.

2.
Seed supply

Seed supply comes mainly from hatcheries. Minority from wild but the quality is not good in regarding to susceptibility to disease that destroys the crops. The artificial seeds of 1 cm shell length can be used for grow out.

3.
Hatchery

· Water quality requirements  

Salinity: at least 25 ‰-37‰ 

pH: 7,5-8,5

Dissolved oxygen: > 5 mg/l

Transparency: 40-50 cm

NH3 : < 0,10 mg/l

NO2​-N: < 0,02

Heavy metals ex. Fe: < 0,01 mg/l

Hg (Mercury): < 0,01 mg/l

· Brood stock holding, conditioning and fecundity

Brood stocks of 50 mm in shell length, bright colour and active, collected from wild are conditioned in cement tanks filled with a sand layer of 1-2 cm. They are cleaned carefully before releasing. Stocking density of 5-7 kg (50-60 pieces)/m2. Feeding of swimming crabs, oysters, trash fish, squids and water exchange of 100% or running water system are used

Production cycle from eggs to seeds of 1 cm in shell length is approximately 2 months and a half. Fecundity is about 18-75 capsules (average 500 eggs per capsules) in one female. Larvae spend the planktonic stage of 10-20 days - depending on condition- and crawling stage of 40 days to reach the size of seeds. Survival for planktonic and crawling is 50% and 15% respectively. The planktonic larvae feed on micro algae, common powder for shrimp while crawling stage feeds on meat of crab, oyster, fish.

To produce 1 million seeds annually, tank volume for planktonic stage is 50 m3 equivalent to 10 rectangular tanks of 5 m3 and additionally better to have tank area of 50 m2 for conditioning brood stock and rearing the crawling stage to increase the survival. Area needs for whole hatchery is about 300 m2. Some added criteria are water flow about 4800 m3; two labours.

4.
Grow-out system

Right now the growing out performed in sea cage and mud ponds. Place suitable for making cage is sand bottom, no rough sea, safe. This species is sensitive to quick change in salinity and temperature.

· Water quality 

Temperature of 22- 31oC (optimal of 26-29)
Salinity 20-35‰ (optimal of 25-30‰) 

Turbidity of 30-40 cm 

Sediment of sand, muddy sand 
· Production parameters 

Growth: Seeds of 5000 pieces /kg get marketable size of 120-140 pieces/kg after 4-5 months in sea cage culture and 5-6 months in pond culture.

Survival rate between stocking and harvest is 70-90% and 60-85 % in sea and pond culture respectively. Two crops/ year in the south but one in north due to the cold winter. Stocking rate is 100-150 pieces/ m2 in ponds and 400-700 pieces/ m2 in cage. The density lowered with period culture. Production per crop/m2 4-6 kg in cage and 5-6 tons/ha in pond respectively

Daily feeding and (trash fish) food conversion is 1: 7. To produce a ton of product for two crops/ year, two fulltime labours for a raft or a pond required.

5.
Disease

Name of serious common disease hasn’t been identified yet. Symptom is that snails refuse eating, protrude their whole foot, lying down and die 2 or 3 days afterward. This caused snails died in mass. Some chemical help to prevent this disease is CuSO4 0,1 ppm, Virkont 0,2-0,5 ppm.

6.
Production trends

The number of hatcheries right now is mainly in centre of Vietnam about 30. The current annual hatchery production is about 40 millions and should be 60 million in coming year. The annual grow out production is roughly 200 tons from most artificial seeds and some from wild. The scarcity of wild source and higher demand both China and domestic market will promote the culture. Culture of Babylon will increase steadily under Research Institute for Aquaculture No.3 (RIA3) control. 

7.
Price and market:

The price of seeds for culture is 250-300 VND/piece. The price of alive and fresh product changes with season due to fishery regulations and crops. The chilled product or other is not common.

Farm gate price: 200,000-230,000 VND/kg in the first months of the year and decreases rapidly. Local market price is not changeable roughly 250,000 VND/kg. The export price to China market fluctuates from 160,000- 250,000 VND depending on season.

Grouper spp

1.
Broad assessment

Grouper aquaculture officially developed in 1988 in Nha Trang and then, significant expansion took place in the early 1990s with the appearance of live fish market. Epinephelus malabaricus, E. coioides, E. fuscoguttatus, E. akaara, E. bleekeri, E. sexfasciatus, E. merra, Cephalopholis miniata and Plectropomus leopardus are currently among the major cultured species. Groupers are a highly valued marine finfish in the live fish markets of Vietnam and throughout Asia. In Khanh Hoa, the current farm gate values of commonly-cultured malabar (Epinephelus malabaricus) and tiger (E. Fuscoguttatus) groupers are US$10 and 20 per kg, respectively. The recent development of hatchery production of some grouper fry (Epinephelus malabaricus, E. akaara, E. coioides) and its successful exploitation by a commercial hatchery in Khanh Hoa has resulted in a promising supply of fry for aquaculture. Commercial culture of grouper in Vietnam relies almost entirely on the feeding of low-value fish and fishery by-product (‘trash fish’). In Viet Nam, the species of trash fish most commonly fed are lizard fish (Saurida spp.), pony fish (Leiognathus spp.), cardinal fish (Apogon spp.), anchovy (Stolephorus spp.), pomfret (Psenes spp.) and spinefoot (Siganus spp.). Some farmers have a preference for using lizard fish and cardinal fish. Although  grouper aquaculture production in Vietnam is increasing each year and was estimated at approximately 3,000 metric tonnes in 2004, the scale of the industry is still not large enough to get aquafeed companies involved. ‘Trash fish’ will continue to be used in Vietnam for some years as a major feed for groupers. It is a comparatively inexpensive source of feed that is available locally, although its availability and price does fluctuate during the year and it can be scarce and expensive during the winter typhoon season. However, poor husbandry and feeding practices can result in a lot of the trash fish being wasted and as a consequence, can cause serious downstream pollution problems. A previous survey in Khanh Hoa Province showed average return to labour on small scale cage culture of grouper of VND66,000 (ca US$5) per person per day, which is substantially higher than that from agriculture or small scale fishing (Trai and Hambrey, 1998). With improved technology and greater investment, returns can be very much higher. The major international markets are Hongkong, China, and Taiwan. These markets are large, attractive but unstable. Relying entirely on these Chinese markets exposes risky. This was demonstrated during the SARS’s time when the value of malabar grouper at farm gate was as low as US$3 per kg. Recently, the domestic demand for live groupers has been increasing, especially in big cities such as Ho Chi Minh, Hanoi, Da Nang, Hai Phong, Nha Trang, etc. 

Hai Phong, Nghe An (in the North), Khanh Hoa (in the Middle) and Vung Tau (in the South) are provinces which are most suited to producing these species. Because hatcheries of RIA 1 in Hai Phong and RIA 2 in Vung Tau used to produce successfully fry of E. coioides and Hoang Ky’s hatchery in Khanh Hoa also succeeded in producing fry of E. malabaricus and E. akaara. 

2.
Seed supply 

Total seed production required for aquaculture in the whole country was estimated at approximatedly 5 million in which more than 90% from the wild, about 3-4% from hatcheries, and 4-5% from import. There are more than 10 fishing gears used seasonally in collecting grouper seed. Some of them are harmful gears, such as electricity-shock pushnet. In general, the wild seed supply is unsustainable in long term (by 2010 (?) when compared with some target production related to marine finfish in which groupers are major candidates). 

3.
Hatchery 

· Water quality requirements:

· Salinity: 28-32 ppt;

· Temperature: 27- 30oC;

· Turbidity: as low as possible

· Any unusual system design requirements: cages for broodstock holding

· Broodstock holding and conditioning:

· Space: 70-100 m3 tank;

· Time: 5-6 months  after tranfering from cages to tanks;

· Husbandry needs: feed - trash fish; water exchange - 70-80%; aeration;

· Source of broodstock: from wild and from cultured stock; cultured stock better; female ~ 5kg; male > 10kg; 

· Length of full production cycle:  

· from spawning to 4-5 cm: 2 months;

· from spawning to 7-10 cm: 3 months;

· Number of eggs produced per broodstock: 2 million;

· Fertilising rate: 90%

· Number of larval stages and survival for each stage: 

Stage (d-d)
Characteristic
Survival rate (%)
Average Amount

0-3
endogenous feeding
80-85
1,485,000 

3-7
exogenous feeding
70-80
1,113,750 

7-14
occurrence of dorsal, ventral fins
70-80
835,313 

14-35
Finish metamorphology
70-80
626,484 

35-60
5 cm fry 
2-10
31,324 

60-90
10 cm fry 
80-85
25,842 

· Feeds – type of food for each stage
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Very rough estimates: 

· Total tank volume per million seed produced annually > 1000 m3;

· Total area required per million seed produced annually: 1500-2000 m2; 

· Total water flow required per million seed produced annually: ca 2000 m3 per month;

· Total staff (labour) required per million seed annually: 7 staff including one BSC, 2 technicians, and 4 workers. 

The other species it is most similar to are seabass, snapper, cobia (but easier!)

4.
Growout system

Physical requirements.


General sensitivity. Groupers are sensitive to rapid changes in physical conditions, especially temperature and dissolved oxygen. 

Water quality 

· Temperature (minimum = 20oC; optimum = 27-30oC ; maximum = 32oC)

· Salinity (minimum = 18 ppt; optimum = 28-30 ppt (for E.coioides: 25-28 ppt); maximum = 35 ppt)

· Dissolved oxygen (minimum = 3 ppm; optimum = 5-9 ppm; maximum = 9.5 ppm)

Preferred substrate
Clay, clay-loam or sandy clay for pond culture; and coarse or sandy for cage culture. 

Production parameters 

Table 1. Production parameters by scenario
Parameter

Low 
Most likely 
High 

growth
stock size (cm)
3-5
7-10
12-20


market size (kg)
0.7-1
1-1.5
>1.5


time taken (months)
6-7
8-10
11-12

survival rate 
North
40%
70-80%
85%


Middle
30-60%
70-80%
>80-95%


South
40%
60%
80%

No. crops/year 

1
1
1

seasonality
Month - month
Feb/mar-Oct
Jan-Oct
Jan-Dec

stocking rate 
per pond m2 
< 0.7
0.7-1
> 1


per cage m3 
5-9
10-15
16-20

Production per crop

(kg/crop) 
per pond m2 
 < 0.5
0.5 - 0.8
> 0.8


per cage m3 
1.5 - 5.4
6 - 12
13.6 - 19

Type of food 
current practice
Trash fish
Trash fish
Trash fish


Near future practice 
Trash fish
Trash fish + pellet
pellet


Far future practice 
pellet
pellet
pellet

food conversion 
Wet weight
4-6
7-12
13-17

feeding frequency 

1 per 2 days
1 per day
2 per day

labour requirement (MD/crop)
per cage m3 
~ 1.8
~ 1.2
~ 0.6


per pond m2 
~ 0.09
~ 0.06
~ 0.03


per tonne production

   cage culture

   pond culture
111-400 

> 180
100-200

75-180
95-132

< 75


full time

   10-cage farm

   1-ha pond
450

720
300

480
150

240


part time 

   10-cage farm

   1-ha pond
90

180
60

120
30

60

5.
Disease

In the past, diseases on groupers rarely occured. Recently, there have been some diseases in cultured groupers in some ponds (Table 2). 

Table 2. Some common diseases  in cultured grouper and lobster in Vietnam

Disease
Symptoms
Mortality
Farmers’ Treatment

Black gill
Gill darken
1-2%
Formalin 100 ppm/3-5 m

Red gill
Gill swollen and redden
high
Malachite green 5 ppm in 10-15 min, twice a day

White spot
White spots on skin, gill
high
Malachite green 5 ppm in 10-15 min, twice a day

Ulcerative body
Ulcers on body surface
10-20%
Tetracycline + feed in 6-7 days.

Swelling abdomen 
Abdomen swollen, unbalanced
low
Fresh and quality food

Deficiency of vitamins
Low growth rate, eyes swollen
low
Feed + viatimns 

(Source: Long, D.B 1998; Dung, D.M., 2003)

Some preliminary studies (Long, 1998; Hoa, D.T, Van, P.T, Pers. Comm.) showed that the main pathogens occurring in infected groupers (mainly E. malabaricus) were Pseudorhabdosynochus sp, Rhiphidocotyle sp, Contracaecum sp, and Trichodna sp.   

6.
Production trends

The hatchery production in Khanh Hoa is increasing slowly. The growout production in the area is changeable, but generally, is also increasing slowly. The farmers are afraid of the stability of the market. 

7.
Price and market

The main markets are international markets, particularly Hongkong, China and Taiwan. A previous survey showed that these chinese markets accounted for 99.5% of grouper export production from Vietnam. The rest (0.5%) was exported to South Korea, Singapore and the USA (DFID Cages Project, 2000). Big cities including Ho Chi Minh, Hanoi, Hai Phong, Da Nang are in-country emerging markets. These markets consumed 15-20% the live grouper production. The local market (mainly restaurants in Nha Trang) is also emerging rapidly with prosperous prices (Table 3). 

Table 3. Fram gate and local market prices of live groupers


Farm gate price (VNDx1000/kg)
Local market price (VNDx1000/kg)


normal
seasonal range
normal
seasonal range

E. malabaricus
80-120
150-175
180-200
250-300

E. coioides
80-100
150-170
180-200
250-300

E. fuscoguttatus
150-160
180-200
250-300
300-350

P. leopardus
250-300
350-420
350-500
450-550

Magrove Red Snapper (Lutjanus argentimaculatus)

1.
Broad assessment

Snapper aquaculture officially developed in 1988 together with groupers in Nha Trang and then, significant expansion took place in the early 1990s with the appearance of live fish market. Lutjanus argentimaculatus is currently among the major cultured species. Mangrove red snapper is a relatively highly valued marine finfish in the live fish markets of Vietnam. In Khanh Hoa, the current farm gate value of mangrove red snapper is US$ 5 per kg. The seed supply is from the wild. Commercial culture of snapper in Vietnam relies almost entirely on the feeding of low-value fish and fishery by-product (‘trash fish’). Some farmers have a preference for using lizard fish. The domestic markets, maily restuarants in Ho Chi Minh, Hanoi, Da Nang, Hai Phong, Nha Trang, etc are the major markets in recent years. 

Hai Phong, Nghe An (in the North), Khanh Hoa (in the Middle) and Vung Tau (in the South) are provinces which are most suited to producing these species. Because hatcheries of RIA 1 in Hai Phong and RIA 2 in Vung Tau used to produce successfully fry of E. coioides. In Khanh Hoa, Hoang Ky’s hatchery also succeeded in producing fry of E. malabaricus and E. akaara and UoF’s hatchery produced seabass fry. It would be expected that general breeding principles determined for one species would apply broadly across all similar members of the marine finfish. 

2.
Seed supply 

Total snapper seed production required annually for aquaculture in Khanh Hoa was estimated at approximatedly 100,000 and from the wild. In general, the wild seed supply is unsustainable in long term (by 2010 (?) when compared with some target production related to marine finfish in which groupers are major candidates). 

3.
Hatchery 

Not yet.  

4.
Growout system

Physical requirements.

General sensitivity. Mangrove red snapper is less sensitive to rapid changes in physical conditions, especially temperature and dissolved oxygen compared with groupers. 

Water quality 

· Temperature (minimum = 18oC; optimum = 27-30oC ; maximum = 32oC)

· Salinity (minimum = 18 ppt; optimum = 28-30 ppt; maximum = 35 ppt)

· Dissolved oxygen (minimum = 3 ppm; optimum = 5-9 ppm; maximum = 9.5 ppm)

Preferred substrate
Clay, clay-loam or sandy clay for pond culture; and coarse or sandy for cage culture. 

Production parameters 

Table 1. Production parameters by scenario
Parameter

Low 
Most likely 
High 

growth
stock size (cm)
3-5
7-10
> 10


market size (kg)
0.4-0.7
0.8 - 1.5
> 1.5


time taken (months)
5-7
8-10
11-12

survival rate 
North (Quang Ninh, Hai Phong)
40%
70-80%
85%


Middle (Khanh Hoa)
40%
70-80%
> 80-95%

No. crops/year 

1
1
1

seasonality
Month - month
Feb/Mar-Aug
Jan/Feb-Oct
Jan-Oct/Dec

stocking rate 
per pond m2 
< 0.7
0.7-1
> 1


per cage m3 
5-9
10-15
16-20

Production per crop

(kg/crop) 
per pond m2 
 < 0.5
0.5 - 0.8
> 0.8


per cage m3 
1.5 - 5.4
6 - 12
13.6 - 19

Type of food 
current practice
Trash fish
Trash fish
Trash fish


Near future practice 
Trash fish
Trash fish + pellet
pellet


Far future practice 
pellet
pellet
pellet

food conversion 
Wet weight
4-6
7-12
13-17

feeding frequency 

1 per 2 days
1 per day
2 per day

labour requirement (MD/crop)
per cage m3 
~ 1.8
~ 1.2
~ 0.6


per pond m2 
~ 0.09
~ 0.06
~ 0.03


per tonne production

   cage culture

   pond culture
111-400 

> 180
100-200

75-180
95-132

< 75


full time

   10-cage farm

   1-ha pond
450

720
300

480
150

240


part time 

   10-cage farm

   1-ha pond
90

180
60

120
30

60

5.
Disease

Little is known about mangrove red snapper diseases in Khanh Hoa. 

6.
Production trends

The growout production in the area is changeable, but generally, is increasing slowly. The farmers are afraid of the stability of the market. 

7.
Price and market

Big cities including Ho Chi Minh, Hanoi, Hai Phong, Da Nang, Nha Trang are in-country major markets. These markets consumed 100 % the live snapper production. The local market (mainly restaurants in Nha Trang) is also emerging rapidly with prosperous prices (Table 2). 

Table 2. Fram gate and local market prices of live snapper


Farm gate price (VNDx1000/kg)
Local market price (VNDx1000/kg)


normal
seasonal range
normal
seasonal range

L. argentimaculatus
40-60
70-100
100-150
180-200

Mud crab (Scylla paramamosain)

1.
 Broad assessment

Mud crab is one of potential species for aquaculture because of their high resistance to the changes of temperature and water quality, less diseases, fast growing and the broad utility of different foods.

Mud crab cultures are operated most of the coastal areas in Vietnam, especially in the areas with the abundant of wild seeds. The extensive cultures without food added in mangroves using wild seeds can make high profit in short periods. This kind of culture is low in risk, diseases, investment compared to shrimp culture.

In the last two decades, shrimp culture has been developed quickly in Mekong delta. This development has brought the decrease of mangrove forests. Diseases were broken out in 1993-1994 which made the shrimp production extremely low. Therefore there is the need of variation of culture species. Mud crab is a priority. Because of the crab’s wild seed limitation due to the overexploitation and lost of nursery areas such as mangroves, stable supply of  artificial seed is necessary for the development of  crab culture.

The crab culture has been developed strongly in many areas such as Mekong delta, North provinces i.e. Hai Phong, Nam Dinh, Ninh Binh, Thai Binh, Hue… because of the suitable environmental conditions. The need of artificial seeds becomes higher and higher because of the lack of natural seeds, the variation sizes of them. Therefore it needs a good investment to improve the survival rates for larval period, then disseminate the artificial reproduction techniques for the improvement of this culture industry in the near future.

2.
 Seed supply

The crablets supplied for the culture areas are both from natural and hatcheries. Some hatcheries now can apply the reproduction technique for the artificial seeds though the survival rate is still low (5-8%). Thus this is not enough for the seed demands of the culture areas then could not encourage the enlargement of commercial culture of mud crab.

The wild seeds seem not be equally every year, their amount is depended on natural conditions, with a small sizes and not pure. This become the limitation for the development of the crab culture.

3.
Hatchery 

The suitable conditions of main environmental factors are temperature around 

26-29oC, Salinity about 25-35o/oo, low turbidity. With the areas which has high turbidity, there is the need of using filter and settlement system for the good water quality. The larval rearing systems are included Composit tanks for Zoea stages, concrete tanks for Megalopa. Nets or concrete tanks are used for nursery phase.

Broodstocks are from natural source, using rich nutrition foods to hasten the accumulation and laying egg’s process. The broodstock density is around 1-2 ind/m2. The water should be treated for the hygienic purposes.  The broodstocks  can produce eggs in the period of 1 month depending on their quality and the season.

The artificial reproduction’s circle is around 1,5 – 2 months. The seeds from hatcheries can be nursed in 20-30 days before they can be culture in ponds. The rearing duration is around 4-5 months to the commercial sizes (0,4 – 0,5kg).

The average amount of egg for one mother crab is 800,000 – 1000,000. The incubation period is 11-13 days at suitable temperature. The larvae last for 5 Zoea stages and 1 Megalopa stage before molting to be crablets. The survival rate for larval stages is around 10-15% at the suitable nutritional and environmental conditions. The crablet’s size is 0.1 – 0.2g/ind. After 20 days of nursing, the seeds reach 1- 1.5g/ind. At the survival rate of 10-15% for larval stages, 50% for nursery phase, the amount of seed is around 40,000 – 50,000/mother crab. During the larval culture, several kinds of food are used such as Artemia Nauplii, Artemia juvenile, artificial food. At the last stage, processed food is added.

With the current techniques, for the goal of 1 million seeds every year, the needed volume of tanks is 200m3, the square is around 200m2 , amount of necessary water  2000m3, and  3 people. 

4. Growout system

Physical requirements

General sensitivity: Mud crabs are highly resistance to the change of environmental conditions such as temperature, salinity,… thus they can be cultured year round if there are stable seed supplying.

Water quality 

Temperature : 20 – 35oC, optimum 26-30oC

Salinity 5-35o/oo, optimum 15-25o/oo
Transparency : 50 – 70cm

Preferred substrates: Mud crab can grow well at different substrates such as sands, mud, sandy mud… The most suitable substrate is sandy mud bottoms. They can hide themselves from predators when molting. Therefore a suitable substrate is used for enhancement of survival rate in commercial process.

Production parameters

Growth : Mud crabs have high growth rate. At the seed’size 1-2cm they can reach 0,4-0,5kg/ind after 4-5 months of culture. 

Survival rate reach  60-80% after 5months of rearing. These rates are highly depended on the rearing density and other nutritional factors. The suitable densities are 1-1,2ind/m2 for this period.

Seasonality : Mud crab can be cultured year-round in the Southern provinces. The main season in the North from March – November. The temperature is quite low in the other months in this areas (around 10 -12oC) so it will affect to their growth and survival.

Foods : Many mud crab’s culture areas are extensive, thus it is not necessary additional food. Small crustaceans, mollusks and trash fish are used as foods for crab in the semi-intensive culture systems. These kinds of food are not stable and easy to bring the water to the pollution. Thus, research on crab nutrition are the top priority in order to apply pellet feed, to enlarge this industry to the new leaf.

Frequency of feeding: for the semi-intensive pond, crabs are fed twice a day early in the morning and late afternoon. The food conversion rate is about 5-7 for fresh food. Pellet feeds have not yet been using. The use of this food are need to have some investment for research. 

Rough estimate of labor requirement: the semi-intensive and extensive crab’s culture are simple and not labor expensive. In average, the need of labor is 2 people/ton production. 

Diseases : The crab culture are not well developed, there is just few ratios of ponds are used to culture with low densities, therefore crab’s diseases and environmental problems for them are not in highly consideration. There are rare in some diseases such as white spots, softshell, gill-black. However, as a good candidate for the replacement of Tiger shrimp in near future to improve high value aquaculture production, to assure a sustainability of our environment, these fields need to put under deeply and union research.  

Seabass (Lates calcarifer)

1.
Broad assessment

Seabass (Lates calcarifer) aquaculture originally developed in the early years of 1960s in the North of Vietnam in the form of pond culture. Seabass are a relatively valued brackish-water finfish in the live fish markets of Vietnam and in some South-east Asian countries. In Khanh Hoa, the current farm gate values of seabass is US$1.3-2.5 per kg. The recent development of hatchery production of seabass fry in Khanh Hoa (UoF) and Vung Tau (RIA II) has resulted in a promising supply of fry for aquaculture. Commercial culture of seabass in Vietnam relies almost entirely on the feeding of low-value fish and fishery by-product (‘trash fish’). Recently, the domestic demand for live seabass has been increasing, especially in big cities such as Ho Chi Minh, Hanoi, Da Nang, Hai Phong, Nha Trang, etc. 

Khanh Hoa (in the Middle) and Vung Tau (in the South) are provinces which are most suited to producing these species. Because hatcheries of RIA 2 in Vung Tau and UoF in Khanh Hoa have been producing successfully seabass fry. 

2.
Seed supply 

Total seed production required currently for aquaculture in the South Vietnam was estimated at approximatedly 1,000,000 mainly from hatcheries.  

3.
Hatchery 

· Water quality requirements:

· Salinity: 28-32 ppt;

· Temperature: 27- 30oC;

· Turbidity: as low as possible

· Any unusual system design requirements: cages for broodstock holding

· Broodstock holding and conditioning:

· Space: 70-100 m3 tank;

· Time: 5-6 months  after tranfering from cages to tanks;

· Husbandry needs: feed - trash fish; water exchange - 70-80%; aeration;

· Source of broodstock: from wild and from cultured stock; cultured stock better; female: age 5+, bodyweight 7-10 kg; male : age 3+, body weight > 3 kg; 

· Length of full production cycle:  

· from spawning to 3 cm: 1 months 10 days;

· from spawning to 5 cm: 2 months;

· Number of eggs produced per broodstock: 3 million (2.1-7.1);

· Fertilising rate: 60 -70%

· Hatching rate: 90%

· Number of larval stages and survival for each stage: 

Stage (d-d)
Characteristic
Survival rate (%)
Average Amount

0-3
endogenous feeding
80-85
      2,227,500 

3-10
exogenous feeding
70-80
      1,670,625 

10-20
occurrence of dorsal, ventral fins
70-80
      1,252,969 

20-25
Finish metamorphosing
70-80
        939,727 

25-40
3 cm fry 
25-35
        281,918 

40-60
5 cm fry 
85-95
        253,726 

· Feeds – type of food for each stage
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Very rough estimates (similar to grouper’s): 

· Total tank volume per million seed produced annually > 1000 m3;

· Total area required per million seed produced annually: 1500-2000 m2; 

· Total water flow required per million seed produced annually: ca 2000 m3 per month;

· Total staff (labour) required per million seed annually: 7 staff including one BSC, 2 technicians, and 4 workers. 

The other species it is most similar to are snapper, cobia.

4.
Growout system

Physical requirements.

General sensitivity. Groupers are sensitive to rapid changes in physical conditions, especially temperature and dissolved oxygen. 

Water quality 

· Temperature (minimum = 20oC; optimum = 26-30oC ; maximum = 32oC)

· Salinity (minimum = 10 ppt; optimum = 15-25 ppt; maximum = 30 ppt)

· Dissolved oxygen (minimum = 3 ppm; optimum = 4-9 ppm; maximum = 9.5 ppm)

Preferred substrate
Clay, clay-loam or sandy clay for pond culture; and coarse or sandy for cage culture. 

Production parameters 

Table 1. Production parameters by scenario
Parameter

Low 
Most likely 
High 

growth
stock size (cm)
3-5
7-10
12-20


market size (kg)
0.7-1
1-1.5
>1.5


time taken (months)
6-7
8-10
11-12

survival rate 
South
40%
75-85%
90%

No. crops/year 

1
1
1

seasonality
Month - month
Feb/mar-Oct
Jan-Oct
Jan-Dec

stocking rate 
per pond m2 
< 0.7
0.7-1
> 1


per cage m3 
5-9
10-15
16-20

Production per crop

(kg/crop) 
per pond m2 
 < 0.5
0.5 - 0.8
> 0.8


per cage m3 
1.5 - 5.4
6 - 12
13.6 - 19

Type of food 
current practice
Trash fish
Trash fish
Trash fish


Near future practice 
Trash fish
Trash fish + pellet
pellet


Far future practice 
pellet
pellet
pellet

food conversion 
Wet weight
4-6
7-12
13-17

feeding frequency 

1 per 2 days
1 per day
2 per day

labour requirement (MD/crop)
per cage m3 
~ 1.8
~ 1.2
~ 0.6


per pond m2 
~ 0.09
~ 0.06
~ 0.03


per tonne production

   cage culture

   pond culture
111-400 

> 180
100-200

75-180
95-132

< 75


full time

   10-cage farm

   1-ha pond
450

720
300

480
150

240


part time 

   10-cage farm

   1-ha pond
90

180
60

120
30

60

5.
Disease

Little is known diseases on cultured seabass. 

6.
Production trends

The hatchery production in Khanh Hoa is increasing slowly. The growout production in the area is changeable, but generally, is also increasing slowly. The farmers are afraid of the stability of the market. 

7.
Price and market

The main markets are domestic markets (mainly restaurants in big cities)  (Table 2). 

Table 2. Fram gate and local market prices of live groupers


Farm gate price (VNDx1000/kg)
Local market price (VNDx1000/kg)


normal
seasonal range
Normal range
seasonal range

L. calcarifer
20-30
35-40
50-70
80-120

Green Mussel (Perna viridis)

1.
Broad assessment

Green Mussel is an important aquaculture object in Vietnam with high economic value. For  technical help of some Research Organizations, culture of this species has been developed for a long time by farmers, serving as a source for exporting and domestic using . Moreover, Green Mussel deals with water environmental pollution in bays and lagoons. Although the species is distributed in almost provinces along Vietnamese coast, the regions below are most suited to produce: Ha Long Bay (Quang Ninh), Lang Co Lagoon (Hue), Nha Phu Lagoon, Cam Ranh Bay, Van Phong Bay (Khanh Hoa), and Hon Chong Lagoon (Kien Giang) because of the reasons: a lot of natural distributed Green Mussel, suitable water quality, and calm seas. These factors make the design easier as well as convenient production process.

2.
Seed supply

So far seeds of Green Mussel has been mainly supplied from the wild, only very few from Research Institute for Aquaculture No 3. However, overexploitation due to high demands causes deplete of seeds and broodstocks, leading difficulties in production of this species now and in the coming years.

3.
Hatchery

Process of artificial spawning of Green Mussel requires some  suitable factors such as temperature, salinity, turbidity...The temperature ranges from 25- 33oC, salinity from 25- 35%o, turbidity from 1- 2m. Design requirements are like other mollusca species such as 4- 6m3 tanks for larvae, 200 l- 1m3 tanks for algae, water filter tank,etc. The broodstocks are collected from wild or artificial culture systems with size of 70-110mm in length. After collecting, they are cultured in cement ponds with volume of 6m3 for 3- 4 days. They are fed with microalgae or dry algae. One cycle of producing is  about 45-50 days( from spawning to beginning of commercial culture). The number of eggs produced per broodstock is 6,000,000- 7,000,000. There are 4 larval stages: trochophora, veliger, umbo, and spat. Size of seeds produced is 3- 5mm. One broodstock can produce about 200,000 seeds. Food is depend on the larval stages and use microalgae as Nannochloropsis sp., Isochloropsis sp., Platymonas sp., and Chaetoceros muellerii. Total tank volume per million seeds produced annually is 2m3. Total area required per million seeds produced annually is 15m2. Total water flow required per million seeds produced annually is 70 m3. Total staff (labour) required per million seeds produced annually is 2 people. Other species most similar to Green Mussel are Pinctada maxima, Pinctada martensii, Blood cockle, Lutraria philippinarum etc.

4.
Growout system

Green Mussel adapts well with fast changes of some environmental factors.  Temperature rangs from 25- 33oC ( optimum is 28- 29oC), salinity is from 25- 35 %o (optimum is 30 %o, turbidity is 2-4m (optimum is 2 m), water flow is 0.17- 0.35 m/second (optimum is 0.2- 0.25m/second). Suitable substrate for culture of this species is sand, muddy sand, or sandy mud. Besides of water flow, substrate contributes an important factor in sitting. 

Production parameters

Growth: stock size of Green Mussel is 3- 5 mm, final market size is 80 – 100 mm in length. Culture time is 6-7 months. Suirvival rate is 60- 70 % (from stocking to havest). In general, there are about 1- 1,5 crops per year in any part of Vienam. The culture seasons are different from parts: North: February to August; Centre: January to July; South: December to May. Stocking rate of cage volume is 1000 individuals per 0.025 m3. Prodution  is about 28 kg per 0.025 m3 of one cage volume per crop. Food for culture of Green Mussel is microalgae, macroalgae, and ditrix. In the future, we can fertilise to develop algae for it. We  can fertilise twice a week. One ha requires two  full- time workers and one part- time worker.

5.
Disease

Disease of Green Mussel has not been studied in Vietnam. In fact, this species live and grow up well in polluted waters. However, in very few cases according to farmers and researchers,  the seeds and adults have died by crab Scylla and fish Rhabdosagras sarba. These animals kill Green Mussel , especially two- month seeds. 

6.
Production trends

Besides of Green Mussel, there are some other species cultured and produced together such as blood cockles, babylonia snails, pearl oysters (Pinctada martensii)....production of these species has been decreasing rapidly because of the shortage of seeds and unplaned exploitation. In the near future, if we do not have suitable policies to develop those animals, they will disappear and  the culture has  many difficulties.

7.
Price and market

The Green Mussel market is limitation in Vienam. Possible international markets are China, Japan, India, Spain, Philippines, New Zealand... with the size of 20 -25 individuals per kg, but there are no export 

Annex 2

Species profiles

Notes on meetings with Institute of Oceanography

Dr Thui, Mr Hoa, Ms 

Sea horse

Hippocampus kuda

Original rationale for seahorse project was conservation

Need small copepods for the first phase of production; rotifers and artemia, even enriched, have both failed.

Can get copepods from shrimp ponds relatively easily – esp intensive ones without chemicals

Once they are a decent size (1-2 month?) can switch to frozen food – mysids, acetes etc

Total cycle – 6 months? 70% survival

Value – a pair goes for US$4

He thinks that farmers should grow them alongside shrimp

But they need clear aquarium water, so cannot grow in ponds

To me this is a non-starter. Need scale to make all this worthwhile. Big set of tanks, nice pond to produce rotifer and copepods

Questions – salinity of ponds where copepods growing well; optimal salinity for sea horse?  22-34ppt

Retail value around 50,000 for a pair. What market is this?

What is the price for dried seahorse?

Clown fish/anenome fish

Problem is getting a pair to mate. Once they get going OK

Temp shock may induce spawning

Optimum 26-27C

They use air conditioned room

1 pair yields 200, 500, 1,000 eggs

rotifer for 5 days; artemia for 15 days; dry food

60% survival

Export after 2-3 months at 2.5cm

Price in Vietnam 3,000-4,000/pc

Green mussel

Easy to spawn – but plenty of wild seed – no need

Reintroduced to Nha Phu lagoon and very successfully re-established.

Trochus

Primarily a restoration and conservation project – almost gone from wild

Slow start – no wild broodstock!

Now two generations

Restocking shows little promise. Size at 3 months still tiny and vulnerable. Very low survival in wild

Spawning straightforward? Temp shock; lunar cycle

Green tiger shrimp 

P semisdeculatus?

Easy to breed but slow growth – 5-7cm after 3 month, so farmers not so interested. More temperature tolerant than monodon? PL 24-40ppt

But for growout needs high salinity

Tough and disease resistant

Once achives similar size to monodon, higher price

John Wallace, Rattan entrepreneur

Has contacts in the Philippines – they will buy Kappaphycus – for carrageenan – at US$.7/kg – in the Philippines.

Wallace reckons a fair price is 7,500/kg (dry)

Present price inflated through high demand for seed. Up to 9,000. Chinese businesses have been looking for product. This is mainly because they can grow Gracilaria in China, for agar agar, but cannot grow Kappaphycus for carrageenan

Wallace would be happy to build a plant if he can get 300t/month+

Tuan reckons current annual production around 1,000 tonnes Khan Hoa and 2,000 tonnes in central provinces. Ie if you double production close to sufficient scale. Given the demand from China, production will probably expand and reach necessary levels quite quickly. Problem will be space – in sheltered water.

Wallace is having product tested at present, but sees no reason why should not be good.

Dr Thu, Director RIA3

Thuabmm@dng.vnn.vn
Babylonia

Hatchery production now around 15-20million

Nationally there are now more than 20 hatcheries

Seed sell for 100-250 dong/pc (150/$)

Adult snails sell for 150-200,000/kg  at 120pc/kg

FCR 3-5 (note this is fresh trash fish to snail including shell (which may be 80%))

For the domestic market like slightly bigger beasts – 80pc/kg – which can grow in 6-7 months

Beginning in Thailand now

Can take 9 months for growout

Salinity must be >20; can train to 15 but poor growth

Pollution is a problem. Therefore now growing with mullet and rabbit fish etc

Market may be somwhat limited. Need to explore processing

Transport – 18-20 hrs survival as live product. 

At present they fly product to Hanoi (10-15,000vnd/kg) whence it is trucked to China

Chinese are now starting to produce – with big hatchery.

Key constraints – pollution, environmental capacity, disease. When disease occurs – usually 100% mortality. Bad in 2001, maybe getting better through better husbandry

Mud crab

Now producing 1-2million pa

5-6 hatcheries now producing

Price 300-500/seed 0.5-0.7cm carapace after 1 month

Go for nursing 1 month 1-3cms – sell at 2,000-3,000/pc

Fed artemia from the start

They are world leaders

Main problem is sensitivity to disease

Swimming crab is easier, but plenty of wild stock

Scallop

Low value; not easy

All the bivalve molluscs are difficult

Haliotis

Not easy.

Need very steady temperature, need diatom mat on some substrate. They use a greenhouse to maintain steady temperature

Panulirus

9 stages, 6 to 9 months. They have managed 6 stages, and currently have student working on last three.

Sandfish/seacucumber

World leaders in hatchery technology?

Could only grow commercially in shrimp ponds or below cages (I would favour the latter)

In shrimp ponds problem is cycle – 6 months +.

Would need to harvest and re-stock

University of fisheries

Finfish

Seabass

Now being grown in ponds

Farm gate price 40,000 for live

20-30,000 fresh chilled at the market (= marginal with trash fish)

35,000 delivered fresh to processors – export, supermarkets

Hatchery – can do, but clearly still not commercial? 1 private hatchery

600 VND/pc  1.2-1.5cm

1000 VND/pc 1.7-2cm

Kopia 40-45,000

Snapper – 50-75,000 farm gate;

Grouper 70-140,000

Trash fish price still steady

Kappaphycus

9,000/kg

Likes 25-28.

Gets ice disease above this and slow growth below.

Growth stops below 20

Needs high light intensity

2.5 months 1 crop. In Khan Hoa take 2 crops then keep for seed

around 1,000tonne production in Cam Ranh; maybe 2,000 in Khan Hoa

Constraint is access and seed

G asiatica 

6,000/kg

temp 0-35; salinity 5-35

Porphyra

Occurs in wild – buyers have been seeking product

60,000/kg dry.

Grows in North also

Scallop Comptopallium radula

V sensitive to changes in salinity temp etc but good price

Likes deep clear water of the South – Khanh Hoa and Phu Yen

Crassostrea belcherii

Plenty of natural seed 

10-15,000/kg in shell @ 5-6/kg

10 month growout

good domestic market – HCM; supermarket

Green mussel

6 month growout

Strombus

Mantis shrimp?

AAF/RIA2

Mr Tu; Mr Nho; Dr Hau

Hatcheries now widespread in Vung Tau district; ie no longer dependent on the centre

Sea bass – price improving (see notes) 30,000 chilkled? 50,000 live?

Hatchery production not a problem

Crabs – importing big ones from Thailand? Seed shortage? Agreement that hatchery production now possible

Grouper etc – reckon now up to 30% survival in some cases.

P vannemei – easy to breed – closed cycle – disease free possible; grows well in poor conditions at high density – flesh quality lower – more mushy than P monodon?

Almost taken over in Thailand, China.

P merguensis – not so goo – sensitive to rapid changes in salinity or temperature; does not like dense culture; tends to get mass mortality after a couple of months.

Mudskipper – being done by quite a few shrimp farers 

(this desire to diversify getting more common – cf Taiwan!; also gives production break to reduce disease)

Ironically the inability of northern farmers to produce more than one (or at best 2) crops may be an advantage – less disease

Clams – meretrix – site limited 

Blood cockle – market limited. Most don’t make it to China – northerners better placed
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