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Ministry of Agriculture and Forestry
NATIONAL AQUATIC RESOURCES INSTITUTE PROJECT
LIVING AQUATIC RESOURCES RESEARCH CENTER, LARReC

P.O. Box 9108, Vientiane, Lao PDR.
Tel. +856 (21)2150 15 Fax. +856 (21) 21 48 55
E-mail: larrec@laonet.net

TERMS OF REFERENCE
Review of aquaculture support to Lao PDR 1975-2000
1. Background:

Lao PDR aquaculture production is at about 14,000 MT (DLF 1998). More than
50% of the production is from fishponds and the majority of the remainder from
fish culture in rice fields. There is a distinct difference between fish culture
practices in peri-urban and rural areas. Peri-urban areas have access to feedstuft,
irrigation and other agricultural inputs and more intensive livestock production
provides wastes that can be utilized. Access to fish seed and technical
information is fairly easy. In rural areas fish culture is constrained by lack of
seed, supplemental feed and manures. Extension services are extremely weak. In
general aquaculture production in Lao PDR is characterized by a rather low
output per area unit. This calls for improvements in production technologies as
well as improved quality of fish seeds. The research tasks of LARReC in the
Medium-term includes the identification of appropriate production technologies
for different agro-ecosystems, production scales and fish species and
improvements of broodstock management systems.

Since 1975 a number of externally funded donor projects have provided
assistance to develop aquaculture production in Lao PDR. These projects
include the construction of hatcheries, nurseries and fish farms, technical
assistance to the Department of Livestock and Fisheries on policy development
and sector management and support to the development of aquaculture extension
service in the country. A vast amount of technical and socio-economic
information on aquaculture in Lao PDR has been compiled/generated by these
projects and documented in a large number of project reports etc.

The aquaculture research work to be undertaken by LARReC would to a very
large degree have to build on the information available from the projects
mentioned. Therefore a review of the project documents is needed which will
provide a synthesis of the experience gathered and give recommendations on the
orientation of the research work that LARReC needs to do.

2. Objectives

The objective of the review is:
44



Experience from aquaculture development projects in Lao PDR 1975 - 2000
synthesized.

3. Scope of work

The work of the Review Team should include, but not necessarily be limited to:

e review of all reports, articles and other documentation in writing produced
by the projects. (The LARReC library will prior to the start of the review
compile all reports and other written project material considered relevant),

e review official documents produced by the Government of Lao PDR on
aquaculture development and management including production statistics;

e interview with DLF staff and others who may be able to clarify on technical
issues not sufficiently covered in the written material;

e visit to project sites as required to clarify on technical issues;

e drafting of a review report which synthesizes the experience from the
projects and recommend on the technical focus of future LARReC
aquaculture research.

4. Output

The Review Team will produce a Review Report in English language. (The
NARI project will arrange for translation into Lao language).

5. Timing
The Review Team will work at LARReC for a period of ten days during

September-October 2000. The draft Review Report will be submitted to
LARReC by end of October 2000 at the latest.

6. Team composition
Dr. Modadugu V. Gupta, ICLARM, Malaysia, Team Leader

Mr. Bounthong Saphakdy, DLF
Mr. Lieng Khamsivilay, LARReC

Vientiane 27 June 2000
Xaypladeth Choulamany Sten Sverdrup-Jensen
Director, LARReC CTA, NARI Project
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1. INTRODUCTION

Lao PDR is a landlocked country with generally rugged terrain, limited infrastructure, a
narrow human capital base and emerging social and economic institutions. According to
population census of 1995, the population is estimated at 4.5 million of which 83% live in
rural area. The population is expected to increase to 7.7 million in 2020 (based on
historical growth rate of 2.5-2.8%). Agricultural land constitutes only 3% of the total land
area.

Fish and fisheries play an important economic role contributing 13% to the GDP. Being a
landlocked country, people mostly depend on fish caught from the Mekong River and its
tributaries, floodplains, swamps and rice fields. These waters are rich in aguatic
biodiversity, but catches are declining over the years due to increasing fishing pressure
as a result of increasing population and modification in the hydrology of river due to
implementation of irrigation, flood control and hydro-power development projects,
deforestation and pollution.

The Government of Lao PDR estimated the total fish production during 1996 at 38,000 t
which increased to 42,800 t valued at Kip 24.9 billion in 1998 (Table 1). Of this total,
reportedly 14,000 t or 33% was contributed by aquaculture and the rest caught from
Mekong River and its tributaries, reservoirs and swamps and rice fields (MAF, 1999).
However, the studies undertaken in recent years by the Mekong River Commission and
FAO indicate that these figures probably are gross underestimates. Based on fish
consumption surveys, per capita consumption of fish was estimated at 12 kg per annum
that would correspond to an annual fish production of around 60,000 t. This does not
include the consumption of other aquatic organisms and amphibians which could be
about 50% of fish consumption. This combined with an unknown quantity of fish
exported to neighboring countries puts the total production of aquatic organisms at
around 100,000t, which is nearly 30% more than the official production figures
(LARReC, 2000).

The government estimates present per capita consumption of fish at 8-10 kg per annum
accounting for about 40% of the animal protein intake and has set itself a target of
increasing per capita availability of fish to 20-23 kg by the year 2020. This is reflected in
the National Policy (DLF, 1999) for the development of the fisheries sub-sector which
has set the target of:

meeting food security (increasing present per capita consumption from 8
kg/annum to 20-23 kg/annum by year 2020;

ensuring the provision of fishery products as commercial commodities for
local market and for future export;

contributing to the gradual reduction of slash and burn shifting cultivation
by integrating fish culture into the upland farming systems;

contributing to the sustainable use, appropriate management and
protection of aquatic resources including aquatic biodiversity;



upgrading and establishing appropriate basic infrastructure required for
further aquatic resources research, management and development for the
country.

Since it is believed that substantial increases in production from capture fisheries may
not be possible, any planned increase in fish production has to come from aquaculture
or enhanced fisheries. While ponds and rice fields hold potential for aquaculture, the
large number of small and large reservoirs developed in the country hold potential for
cage culture and also enhanced fisheries.

Realizing this, the government in recent years has been giving importance for
aquaculture development. The government plans with regard to aquaculture focus on:

assessing traditional fish culture systems and floodplain resource
potentials in different agro-ecological zones;

search for and promote appropriate types of extensive and semi-intensive
farming systems;

search for approaches and efficient interventions for extending fish seed
distribution networks;

search for and develop appropriate extension approaches for upgrading
the multitude of small holder farmers in rural areas;

fish disease prevention; and
improvement of feeding techniques/quality of feeds.

Some areas of the country, especially the highlands, have a long tradition of culturing
fish in rice fields. Aquaculture development has a long history in Lao PDR with a number
of projects implemented by various developmental aid agencies. During the colonial era
prior to 1975, there was no significant effort to develop aquaculture in any form and the
country was mostly dependent on fish captured from the Mekong River and other natural
resources. In order to compensate the declining catches from natural waters and to meet
the needs of increasing population, the government with donor assistance has
implemented a number of projects during the last two decades in various parts of the
country. Given the limited resources of the government, these externally funded projects
have played a major role in the development aquaculture and human resources.

2. BACKGROUND

During 1960s, small fish seed farms were built near provincial capitals with USAID
assistance in Vientiane, Savannakhet, Pakse, Luang Prabhang and Sayaboury
provinces. Subsequently, in early 1970s, hatcheries were constructed in Hooa Phan,
Xieng Khouang and Oudomxay, with the assistance of Vietnam and China. These farms
were breeding easy to breed and pond breeding species such as common carp
(Cyprinus carpio) and tilapia (Oreochromis niloticus and Sarotherodon mossambicus). A



major portion of the seed used in the nascent aquaculture industry was imported from
the neighboring countries. Production from fish culture activities was also negligible.

From 1977 onwards a number of externally funded donor projects have been assisting
the government in aquaculture development. These include infrastructure development
including rehabilitation of existing and construction of new hatcheries, development and
demonstration of fish seed production and fish culture techniques, capacity building
among national staff and farmers, technical assistance for policy development and
sector management, aquaculture extension, etc. (Annex 1). However, the
information/technologies developed and outcomes of these various projects are
scattered and not easily available.

Realizing the need for research to address constraints for development, the Government
has established the Living Aquatic Resources Research Center (LARReC) in 1999
under the National Agriculture and Forestry Research Institute (NAFRI). LARReC has
recently developed its Medium Term Research Plan (2000-2005) and broadly identified
research that need to be undertaken in capture and culture fisheries. The projects being
implemented by the Mekong River Commission (MRC) to a large extent address
research into various aspects of capture fisheries. However, in the case of aquaculture,
in spite of a large number projects having been or being implemented since 1975, there
is no consolidated information available that could assist in orienting the work to be
undertaken by LARReC.

In view of this, LARReC has commissioned a Review to synthesize the experience from
various projects since 1975 and recommend on the technical focus of future LARReC
aquaculture research.

The Review Team consisted of the following persons:

Dr. Modadugu V Gupta, Director of International Relations, International Center
for Living Aquatic Resources Management (ICLARM), Penang, Malaysia;

Mr. Bounthong Saphakdy, Fisheries Chief, Department of Livestock and
Fisheries, Ministry of Agriculture and Forestry, Lao PDR; and

Mr. Lieng Khamsivilay, Deputy Director, LARReC.

Detailed terms of reference for the Review Team are in Annex 2. The Review Team
worked in Vientiane from 27 September to 6 October and subsequently the report was
finalized by the first Team member (Gupta).

The observations made in this report are based on the information collected from various
project documents/reports available to the Team (listed in Annex 3) and discussions held
with government officials,consultants and hatchery managers and farmers (Annex 4).
The review was constrained to an extent by the non-availability of final reports of some
of the projects. It is possible that the Mission might have missed some of the activities
undertaken by previous projects due to non-availability of reports.



3. PROGRESS IN AQUACULTURE DEVELOPMENT

Work undertaken by various project is synthesized under different production systems
rather than project by project.

3.1 Fish breeding and fry/fingerling production

Fish seed farms were established in 1960s in Vientiane, Savannaketh, Pakse, Luang
Prabang and Sayaboury provinces with USAID assistance and in early 1970s in Hooa
Phan, Xieng Khouang, Oudomxay provinces with assistance from Vietnam and China.
These stations were breeding only common carp and tilapia. Efforts made prior to 1975
to breed the Chinese carps were not successful. Since the number of fry/fingerlings
produced was very low and the Chinese carps could not be bred, there was importation
of fingerlings from neighboring countries (Thailand, Vietnam and China), both officially
and un-officially. During the period of revolution, the government hatcheries fell into
disuse and disrepair and were hardly producing any seed.

In 1977, the then Interim Mekong Committee under the United Nations Economic and
Social Commission for Asia-Pacific (UN-ESCAP) (present inter-governmental Mekong
River Commission) with financial support from the Netherlands Govt. implemented a
project in 1977 to rehabilitate the Nong Teng fish farm, develop techniques for breeding
Chinese carps and introduce Indian carps for breeding and culture. Since the existing
stock of Chinese carps at Nong Teng fish farm were not mature, 52 brood fish (2.0-3.5
kg each) of silver carp (Hypophthalmichtys molitrix), big head carp (Aristichthys nobilis)
and grass carp (Ctenopharyngodon idella) were brought from a private fish farm in
Bangkok, Thailand. In spite of that year being a drought year and lack of hatchery
facilities at Non Teng, silver carp and big head carp were successfully bred for the first
time in Lao PDR in July 1977 in hapas installed in ponds, creating history and laying
foundation for aquaculture development in Lao PDR. Subsequently, in 1978, grass carp
was bred. A glass jar hatchery imported from India was established.

With the success in induced breeding of Chinese carps, fingerlings of Indian carps: catla
(Catla catla), rohu (Labeo rohita) and mrigal (Cirrhinus mrigala) were introduced into
Nong Teng farm from Calcutta, India, in 1977, under the Interim Mekong Committee
project.

As a follow-up to the success at Nong Teng farm, the Interim Mekong Committee
initiated project “Management of Tha Ngone Pilot Fish Farm” in 1978 with funding
support from the Government of Netherlands, to construct a 50 ha pilot fish farm for
producing fingerlings for supply to farmers in Vientiane province and table fish for the
market. Tha Ngone site was selected for the pilot farm after a survey of six sites
proposed by the government (Nong Teng, Nasai Thonge, Tha Ngone and That Luang in
Vientiane Plain and Ban Na Than and Muang Nam in Luang Prabang province).
Construction of the farm started in 1978 and 23 ha pond construction was completed by
1980. At this stage the government decided not to expand further due to lack of
resources. The farm has a compliment of 19 nursery ponds (0.05ha each), 19 rearing
ponds (0.23ha each), three brood fish ponds (0.23ha each) and 11 production ponds of
0.5 to 1.6 ha each. Breeding of Chinese carps, Indian carps and Common carp started in
the partially completed hatchery by 1979.



Plate 1. Induced breeding: stripping milt from male silver carps on to egg mass

Plate 2. Fertilized eggs of carps



Plate 3. Fingerlings of silver carp ready for stocking
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Plate 4. Transport of fingerlings



Of the three species of Indian carps introduced into Nong Teng from India, rohu and
mrigal matured in 1979 and were successfully bred for the first time in Lao PDR.
Subsequently catla was bred in 1980. Nong Teng and Tha Ngone fish farms staff were
trained in breeding and rearing of Chinese and Indian carps and fingerling production of
these species became a routine activity since 1978. In 1979, two million fry of Chinese
and Indian carps were produced in partially completed hatchery at Tha Ngone and of
these 100,000 fry were transported to fish seed farm in Xien Khouang. In 1980, silver
barb (Barbodes gonionotus) was introduced to Tha Ngone farm from Nongkhai fish farm
in Thailand (as the fish was not available in Nong Teng and Tha Ngone farms) and was
successfully bred for the first time in Lao PDR.

The project also produced a number of hybrids between Indian carps, between Chinese
carps and between Indian and Chinese carps. The growth of different hybrids was
studied and the hybrid between silver carp and bighead carp was observed to grow
faster compared to either parent (Interim Mekong Committee, 1981).

With the success in rehabilitation of the Nong Teng farm and breeding of carps, the
Interim Mekong Committee prepared a project for rehabilitation of government fish seed
farms in Pakse, Savannaketh and Luang Prabhang. FAO/UNDP took up this project
implementation in 1979 and continued till 1989 under two phases (LAO/78/014 and
LAO/82/014) with the immediate objectives of rehabilitating fish seed farms at
Savannaketh, Pakse and Luang Prabang for increased seed production, provide
technical assistance for the improved performance of fish seed farms at Xieng Khuang
and Sam Nuea and establish an extension system for the efficient distribution of fish
seed and monitoring their performance. Water supply to all these seed farms is from a
stream excepting the Savannakhet farm which is dependent on rain and supply from the
Mekong River through a floating pump. The project rehabilitated the pond facilities and
revamped water supply to the hatcheries. The staff was trained and successfully bred
common carp, silver carp, bighead carp, grass carp, rohu and mrigral. During the period
May 1984 to December 1987 these fish seed centers produced 32 million advanced fry
and fingerlings of carps and supplied to cooperatives, government farms and farmers
(FAO, 1989). Subsequent to the successful breeding of different species at these
government fish seed farms, farmers were trained in fish breeding and seed production.
With increasing interest in aquaculture and demand for fingerlings, some of the farmers
have taken to producing seed in their ponds.

FAO/UNDP followed on the earlier work through a subsequent project “Development of
Fish Culture Extension (LAO/89/003)” for establishing an extension network, The project
activities continued till 1996 in the provinces covered by the earlier project. The project in
addition to supporting the seed production at state hatcheries, worked through ‘model
farmers’ selected from ‘target farmers’ to serve as village level extension workers for
fry/fingerling production and fish culture. Reports indicate that six progressive farmers
produced 30,000-160,000 fry/fingerlings of common carp, tilapia and silver barb, while 4
farmers undertook breeding of Chinese and Indian carps and produced 50,000-150,000
fry/fingerlings each. Attempts made to breed the indigenous Mekong fish Pa pon
(Cirrhinus microlepis) were not successful. However, the project was successful in
hybridization of Pa pon with rohu. One of the problems identified by the project was the
lack of attention paid by farmers to the maintenance and selection of quality broodstock.
The project provided guidance to the farmers through training and publication of
extension materials.



The follow-up FAO/UNDP project “Provincial Aquaculture Development” (LAO/97/007)
continued the efforts initiated earlier for strengthening fish seed production and
aquaculture development in Xieng Khouang, Oudomxay, Sayaboury, Luang Prabang,
Savannakhet, Sekong, Champasak, Saravan and Khammouan provinces. The stated
objectives of the project are to: improve fry production from government hatcheries
through structural improvements and training; encourage fry production by farmers
through extension of techniques and training; form farmer groups to introduce
aquaculture; and building capacity among provincial authorities. The project has been
assisting the provincial authorities in formation of farmer groups and encouraging them
to nurse fry of silver barb, common carp (Cyprinus carpio) and tilapia obtained from
provincial hatcheries in net hapas till fingerlings size for stocking in their ponds. The
farmers were also trained to breed common carp and silver barb in hapas installed in
their ponds. According to the information provided by the Project Advisor Dr. Simon
Smith-Funge, the project has succeeded in forming 98 groups with a total of 1055
farmers in Oudomxay, Sayaboury, Xieng Khouang, Savannakhet and Sekong provinces,
during 1998-2000 (Table 2). Assistance was also provided for minor renovation of
provincial hatcheries.

The Asian Institute of Technology (AIT) Outreach Program has been working in
Savannakhet province since 1993 in close cooperation with the Provincial Livestock and
Fisheries division and subsequently with the Regional Development Committee for
Southern Laos (RDP), which it initiated in collaboration with DLF in 1997. The program
has been encouraging decentralization of fingerling production through development of
spawning networks (at district level) and nursing networks (at village level) in different
districts of the province. This involves assisting small operators/farmers in nursing of fry
(1-2 cm in length) procured from provincial hatcheries in net cages/hapas for about a
month for the fry to reach fingerling size (5-7 cm in length) before they are sold to fish
culturists. Presently the spawning network has 30 farmers and the nursing network
about 200 farmers. In 1997, 238,000 fingerlings were distributed through the nursing
network The farmers rent the net cages at subsidized rate for the nursing period. The
Outreach Program has also developed Spawning Network, by training farmers to spawn
common carp and silver barb in hapas. Most of these farmers are the one that
participated in nursing network for 2-3 years. The farmers are provided with a simple set
of spawning equipment. In 1997, the farmers reportedly produced over one million
fingerlings. After successful formation of networks in lowlands of Savannakhet, activities
were also undertaken in the more remote and poorer districts of uplands of the province.
The program has subsequently expanded its operation to Khammouan and Champasak
provinces. Oxfam has provided financial support to some of these activities. The
provincial officials trained by the project are able to transfer the networking concept to
other provinces. The concept has also been picked up by the FAO Provincial
Aquaculture Project (LAO/97/007), with slight modifications in the concept in that the
project has encouraged group formation and use of smaller hapas.

The Regional Development Committee (RDP) for Southern Laos established in 1997, an
alliance of national and international institutions that brings together resources and
expertise, is assisting provincial and district staff in developing farmer networks for
spawning and nursing fish. Closely working with AIT in Savannakhet, Kammouane and
Champasak provinces, RDP has been developing farmer and community networks for
production of fish seed and management of village fisheries.



The Australian Center for International Agricultural Research (ACIAR) funded project
“Small-Scale Wetland Indigenous Fisheries Management Project (FIS/1998/134) is
assisting the Department of Livestock and Fisheries (DLF) in renovating the hatchery at
Pakse and in developing a nursing network in collaboration with the AIT Outreach and
RDP (Anon, 1998).

Private sector initiatives: The above provides a summary of the government initiatives
with externally supported /donor funded projects. With the successful development and
dissemination of fish breeding technology, a number of enterprising persons, mostly
trained by the earlier mentioned projects have started hatcheries in and around the
urban areas. The Review Mission had the opportunity to visit some of these hatcheries
in Vientiane province and was impressed by their operations. These hatcheries are
producing fry/fingerlings of a large number of species: One hatchery in particular is
producing fry/fingerlings of 13 species. They are even able to maintain plankton cultures
for feeding the early fry of some of the species. This indicates the success of training
undertaken by various projects.

Presently there are 14 government fish seed stations and a number of private hatcheries
that have developed in recent years in peri-urban areas. The statistics provided by DLF
(Table 3) indicate that during 1998, the govt. hatcheries produced 14.2 million
fry/fingerlings that were supplemented by 24.5 million fry/fingerlings by the private
sector, bringing the total fry/fingerling production to 38.7 million. It is not clear how many
of these are fry and how many are fingerlings. Production from govt. hatcheries during
the year 2000 is estimated at 24.7 million, a doubling of 1998 production. The
government statistics indicate 6 private hatcheries, but the Review Mission had the
opportunity to visit a number of small hatcheries in and around Vientiane. The biggest
hatchery visited reported producing 30 million fry/fingerlings per year of a number of
species and some being even exported to Thailand (African catfish fry/fingerlings).
Seeing the facilities, investments made and knowledge of the owner of the farm, the
Mission believes in the production figures given by the owner. The point the Mission is
trying to make is that estimates of fry/fingerling production are probably under-estimates
as there are a large number of private hatcheries of varying capacities (and more are
coming up) in peri-urban areas, production statistics from which are not collected. Mr.
Singkham Phonvisay, Director General of DLF during his discussions with the Mission
indicated that the present production of fry/fingerlings is around 70 million, as against a
perceived demand of 400 million.

In spite of the developments mentioned above, there is still acute shortage of
fry/fingerling supply to farmers. This is resulting in entry of fry/fingerlings from across the
border (Thailand, Vietnam and China), especially to the districts/provinces situated along
the border, the quantity of which is difficult to estimate.

One of the reasons for the shortage is low survival of fry in nurseries. Mr. Singkham
Phonvisay, Director General of DLF feels that survival of fry in nurseries is only 7-10%,
which is very low by any standards.

3.2 Pond Fish Culture

Economically, fish culture can be lucrative as well as nutritionally rewarding. Reportedly
23 species of freshwater fish are cultured in the country, of which the most popularly
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cultured species are (not by ranking): Chinese carps: silver carp (Hypophthalmichthys
molitrix), bighead carp (Aristichthys nobilis), grass carp (Ctenopharyngodon idella);
Indian carps: rohu (Labeo rohita) and mrigal (Cirrhinus mrigala); common carp (Cyprinus
carpio); tilapias (Oreochromis niloticus and S. mossambicus); African catfish (Clarias
gariepinus), snake head (Channa micropeltis) and silver barb (Barbodes gonionotus)
(DLF, 1999).

Pond culture is the most common form of aquaculture practiced in the country. The
traditional aquaculture practiced by farmers depended mostly on the wild species of fish
entering into the ponds. With the availability of fry/fingerlings of common carp and tilapia,
some of the farmers prior to 1977 have been stocking their ponds with these species.
However, no pond management practices were followed due to lack of knowledge of
species to be stocked, stocking densities, fertilization of ponds, supplementary feeding
etc. Though no official records of production from such systems are available, enquiries
made by the Mission revealed negligible production in the range of 100-300 kg/hal/year.

With the success achieved in breeding Chinese and Indian carps and silver barb during
1977-79 and availability of fry and fingerlings, efforts were made by different projects
since 1978 for developing low-cost aquaculture systems that could be sustained by
resource-poor rural households. These included culture of different species according to
the availability of fry/fingerlings of farmers’ liking, market value, at optimum stocking
densities, fertilization of ponds with organic and/or inorganic fertilizers, feeding with
agricultural wastes such as rice bran, etc. The species being cultured include tilapia,
silver barb, common carp, silver carp, bighead carp, grass carp, rohu, mrigal and African
catfish. The Interim Mekong Committee implemented projects during 1977-1986
demonstrated polyculture of common carp, Chinese carps and Indian carps at Nong
Teng and Tha Ngone farms and training was provided to provincial officials in
polyculture systems.

The FAO/UNDP projects during the period 1983-86 and 1992-96 undertook
demonstration of different aquaculture systems in 10 provinces (Savannakhet, Pakse,
Luang Prabang, Xieng Khouang, Sam Neua, Hua Phanh, Oudomxay, Sayaboury,
Bolikhamxay and Champassak). Farmers were trained in modern methods of
aquaculture which include clearing ponds of predator fish, fertilization and stocking with
optimum number of fingerlings. Farmers were discouraged from stocking large number
of fry (20,000-30,000/ha) and advised to stock about 5,000 fingerlings/ha in proper
combination of species. These efforts resulted in reported production increase of table
fish from 50-200 kg/ha to 1000-2000 kg/ha and also the survival has increased from 10-
30% to 70-90%. Fish culture undertaken at Nong Hai farm during 1982-83 resulted in
production as high as 3,650 kg/ha (FAO, 1989).

The AIT Outreach program in Savannakhet province and the FAO/UNDP Provincial
Aquaculture Project (LAO/97/007) have been advocating the culture of silver barb or
tilapia, as the fry/fingerlings of these species are comparatively easy to obtain and reach
table size in the shallow seasonal ponds that exist in most of the rural areas in these
provinces. Because of the easy availability of the fry/fingerlings and the extension efforts
made by these projects, culture of these two species is on the increase in many of the
provinces. However in peri-urban areas, where ponds are comparatively larger and
deeper, farmers have been stocking rohu, mrigal and Chinese carps, along with other
species.
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FAO/LAO/97/007 has been assisting the provincial authorities in group formation for fish
culture and providing extension materials. The farmers’ survey conducted in 1999 by the
project indicate the annual fish yields from ponds in Savannakhet, Sayaboury, Sekong,
Oudomxay and Xieng Khouang provinces in the range of 788-932 kg/hal/yr. The reported
productions are very low in spite of the extension activities taken by different projects
during the last 20 years.

All the projects implemented to date have identified non-availability of fingerlings to
farmers as the main constraint for aquaculture development in the country, and hence
emphasis in project implementation was put on increasing fry/fingerling production. Not
much attention has been paid for culture activities.

Stocking of ponds by farmers depends on what fingerlings are available, rather than
what species could give higher production. Hence, the present aquaculture practices
followed by rural farmers does not take advantage of polyculture system to optimize
production by exploiting different feeding niches in the pond, with resulting low
production. In peri-urban areas where fry/fingerlings of different species are easily
available, farmers stock a combination of common carp, tilapia, Chinese and Indian
carps, with resulting higher productions.

According to the information provided to the Mission by the DLF, total pond area in the
country in 1999 was estimated at 17,500 ha (Table 4). Excavation of soil for road
construction and irrigation development being undertaken by the government in recent
years is resulting in ponds along the roads and irrigation canals. These ponds hold high
potential for semi-intensive aquaculture, as the ponds are deeper and by being adjacent
to irrigations canals, water supply is ensured. Mr. Singkham Ponvisay, the Director
General of DLF feels that as a result of road construction and irrigation development,
pond area has increased by about 20%. Mr. Prachit Noraseng, Deputy Director,
Champasak province feels that as a result of irrigation development, the pond area in his
province has increased by nearly 1,000ha.

3.3 Integrated Fish-Livestock Farming

Majority of the rural households are small farm holders and raise some livestock (pigs)
and/or poultry (chicken and ducks), in addition to rice farming. Studies undertaken in the
neighboring countries has indicated the economic viability of integrating agriculture,
aguaculture and livestock farming, as wastes from one system could be recycled in the
other system. This combined with feeds being in short supply and expensive and beyond
the reach of rural farmers, makes it sense to integrate these different farming systems to
optimize production, diversify products, reduce costs and risks.

Projects implemented by various agencies have clearly indicated the viability and
profitability of integration. The project implemented by the Interim Mekong Committee for
the first time in 1980 demonstrated at Nong Teng the viability of integrating pig farming
with fish culture, with resulting lower costs on fish feed and increased benefits.
Subsequent FAO implemented projects in different provinces also demonstrated to
farmers the benefit of integrating fish culture with pigs and poultry. Fish production in
demonstration areas has increased from 100-500 kg/ha without integration to 1200-2500
kg/ha with integration. In one case production as high as 4,000 kg/ha was obtained at
Nong Hai farm. It was also observed that integration of fish with livestock was successful
where the pond(s) are near to the households, for better care and security.
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There are limitations for integrating the livestock with aquaculture in rural areas as has
been demonstrated by the projects, which involved raising livestock in pens over ponds.
Studies undertaken by different projects cited above were undertaken either in state
farms or with well to do farmers in peri-urban areas. The pork and poultry raised by rural
farmers are not penned and subsist on scavenging and hence would not be possible to
integrate their raising over ponds as demonstrated by the projects. This sort of
integration would be possible as commercial operation in urban and peri-urban areas
with access to feeds and market for the livestock raised.

3.4 Integrated Rice-Fish Farming

Traditionally Lao farmers have been capturing wild fish and other aquatic organisms
from flooded rice lands. Some farmers who own low lying land where water and fish
accumulate during rainy season, enhance wild fish catch by digging trap ponds and
harvest as much as 6-40 kg/ha during the rice growing season. The catches depend on
the location of the rice farm, amount of drainage received from the catchment and the
topography. Studies undertaken in Northeast Thailand indicate that farmers in a good
year collect as much as 300-400 kg/household/year of fish and other aguatic organisms
and 100 kg/household/year in a bad year. In Svay Theap district in Cambodia, farmers
collected 681 kg of fish and other aquatic organisms in a seven month period (Gregory
1997).

Culture of fish in low land rice farms is a common practice in many countries of Asia,
especially in Bangladesh, China, Indonesia and northeast Thailand. Rice fields are also
used as nurseries in Bangladesh and Indonesia.

Due to declining supply of fish from natural sources (rivers, flood lands, paddy fields,
etc.) and given the importance of rice farming, there is growing interest in recent years in
integrating aquaculture with rice farming in Lao PDR.

Rice-fish farming is practiced traditionally for hundreds of years in Xieng Khouang
province by stocking common carp introduced from China hundreds of years ago.
Farmers in northern, central and southern provinces with rice fields having
embankments have been culturing locally available species in areas where the terrain is
suitable for such culture. In the central and southern warmer regions, the common
practice is to connect the rice field with a small pond and/or trench around the rice field.

The research undertaken by the ODA project in Savannakhet province to identify
technical, social and economic constraints to rearing fish in rice fields, reported that a
number of farmers stock fish in their paddies without further investments on inputs. The
returns from fish in such a system was estimated as much as one third of the return from
the paddy. Success with stocking has led some farmers to increasing stocking densities
and supplying feed during a part of culture period, with fish yields in the range of 250
kg/ha. The study estimated the need for a six fold increase in variable costs compared to
extensive systems. Only rich farmers can afford to feed fish in rice fields. The same
project reported that the most intensive systems of culturing fish in paddies in
Savannakhet province involve increased stocking density, continuous feeding and
management and erecting net barriers to deter entry of wild fish. These intensive
systems produce over 500 kg/ha. The rice component in such intensive fish production
systems is rarely harvested and left as shelter and feed for the fish and to enhance



13

residual fertility (ODA 1997). The costs and benefits of extensive, semi-intensive and
intensive systems of raising fish in rice farms as worked out by the project are in Table
5).

Information collected from 84 farmer trials in Xieng Khouang province during 1991-94 by
the FAO project (LAO/89/003) indicated average yields of 199 kg/ha/crop. The average
size of cultivated area was 0.15 ha which gives a production of 43 kg of fish per family.
Subsequent survey by FAO project (LAO/97/007) in the same province indicated an
average production of 148 + 173 kg/ha/crop.

The International Rice Research Institute (IRRI) during 1993-95 undertook preliminary
studies for integrating aquaculture with rain-fed rice farming in Vientiane, Champassak
and Xieng Khouang provinces. However no conclusions could be arrived as the farmers
could not manage the operation properly due to lack of experience and also in many
cases fish has been lost as a result of flooding (IRRI, 1993; 1994).

The FAO implemented project (LAO/89/003) advised the farmers in proper preparation
of rice farms, such as increasing height of embankments, construction of trenches, and
installing inlet and outlets, followed by stocking with suitable species and feeding the
fish with cheap locally available ingredients. The project has impressed upon the farmers
to stock 3,000-5,000 advanced fingerlings/ha instead of 20,000-30,000 fry reportedly
stocked by the farmers. The project has also advised the farmers to grow a second crop
of fish/fingerlings after the harvest of rice and fish. The fish production was reported to
have increased from 30-50 kg/ha to 300-600 kg/ha. The most commonly stocked
species in rice field are the common carp, silver barb and tilapia. While this project
reported the need for convincing the farmers to reduce stocking density from 20,000-
30,000 fry/ha to around 3,000-5000 fingerlings/ha, other projects identified low stocking
densities practiced by farmers due to non-availability and high cost of fingerlings as the
causative factors for low productions.

Some of the constraints identified for integrating fish culture with rice farming by various
projects are: loss of fish due to flooding or drought; low survival of stocked fish due to
small size at stocking and presence of predatory fish; non-availability and high price of
larger size fingerlings; theft of fish especially from the farms which are located away from
households; lack of access to fertilizers and feeds by farmers. Successful rice-fish
culture would need large size fingerlings at the beginning of the season to maximize
growth and production during the short rearing period in rice fields and also to deter
predation by wild fish.

Wet season irrigated rice area in the country was estimated at 200,000 ha (MAF, 1999). DLF
estimates that 16,200 ha were under integrated rice-fish farming during 1999 (Table 4). While
it is difficult to comment on the area under culture due to lack of authentic statistics, it could
be said that rice fields (both rain-fed and irrigated) provide opportunities for integrating
aquaculture. This, combined with low use of pesticides and increase in irrigated area as a
result of recent govt. initiatives to provide irrigation facilities to larger areas make it
promising for the integrated agriculture-aquaculture. Studies undertaken elsewhere have
clearly shown that the integration results not only in production of an additional crop — fish,
but also has additional benefits: increased rice yields; lower pest and weed infestation
resulting in less use of pesticides and weedicides or labour for removal of weeds.
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35 Cage Fish Culture

Cage culture of grass carp was tried in Nam Ngum reservoir in early eighties under the
Interim Mekong Committee project, but for some reason it was not successful (detailed
reports not available).

Subsequently, FAO/UNDP project (LAO/82/014) carried out trials to assess the
feasibility of cage culture in Nam Suang and Nam Houm reservoirs without the use of
supplementary feeds, but based on natural productivity of water. Silver carp, bighead
carp, grass carp, common carp and rohu were cultured in 2 x 2 x 1.5 m cages. Growth of
4.7g/day for silver carp, 8.4g/day for bighead, and between 0.7 to 1.2g/day for other
species was observed. The average net production per cage was 53.7 kg (8.8 kg.m?) in
Nam Suang in 241 days rearing and 28.6 kg (4.8 kg/m?) in 162 days rearing in Nam
Houm.

Presently culture of giant snakehead (Channa micropeltes) is being undertaken in cages
in the Nam Ngum reservoir, using fingerlings caught from the reservoir by the fishermen.
The fish are fed with small clupeids (Pa gaew) caught from the reservoir by the
fishermen or by the operators of cages.

Already a number of entrepreneurs have taken to cage culture in Mekong River and in
irrigation reservoirs. In the last two years an enterprising farmer has established about
200 cages of 5 x 8 x 2 m in Nam Houm reservoir and growing silver carp, bighead carp
and tilapia at a stocking density of 500-600 advanced fingerlings of 10 cm size per cage.
Reportedly the fish reach 1 kg size in 8 months rearing without supplemental feeding.
The Vientiane Municipality is presently constructing 200 cages in the same reservoir to
undertake culture of plankton feeders (silver carp, bighead carp and catla, if fingerlings
are available).

Plans are ahead to start cage culture in Mekong River and reservoirs in Champasak
province (as informed by Mr. Prachit Noraseng).

The results from cage fish culture so far are quite encouraging and farmers who do not
have access to ponds could take to aquaculture in public waters such as reservoirs,
rivers, irrigation canals, etc. While the culture of plankton feeders in cages has shown
encouraging results, higher productions and profits could be obtained by growing high
value species with supplemental feeding, as is being practiced in neighboring countries.
The Mission was pleased to see one of the former staff member of Tha Ngone fish farm
culturing sex reversed Nile tilapia (coming from Thailand) in 160 cages of 2x 2 1.5 m
installed in an irrigation reservoir and feeding the fish with pellet feed imported from
Thailand.

The constraints for the development of cage culture on a large scale is lack of extension
services to advise the farmers and entrepreneurs of the species, densities and feeding
rates; insufficient supply of advanced fingerlings; lack of supplementary feeds; and lack
of suitable marketing system since these water bodies are mostly situated away from
markets.



15

3.6 Culture of Indigenous Species

The only indigenous species presently being bred and cultured extensively by farmers is
pa paak (Barbodes gonionotus). Snakehead (Channa sp.) and gourami (Osphronemus
gourami) are cultured by very few farmers. Pa paak is also being used in cage culture
and stock enhancement in community village ponds and backwater swamps. Fingerlings
of pa paak were introduced in Nong Teng fish farm in 1978 from the Nongkhai fisheries
station and were successfully bred for the first time in Lao PDR in 1980, under the
project implemented by the Interim Mekong Committee. Subsequently fingerlings of pa
eun (Probarbus julieni) and pa sueo (Pangasius sutchi) were also introduced from

Nongkhai fish farm, but breeding of these species could not be under taken as they did
not mature during the project period.

The International Development Research Center (IDRC) and Australian Center for
International Agriculture Research Center (ACIAR) supported Indigenous Fishery
Development and Management project (1991-95) undertook studies for developing
breeding technologies for some of the indigenous Mekong fish. It was not possible for
the Mission to get full report of the Project outcomes but from the information available to
the Mission, the following is summarized:

Pa keng (Osteochilus prosemion): breeding was attempted at Nam Ngum, but
failed. Subsequently, the species was bred in Naluang Fish Farm, Luang
Prabang province.

Pa phone (Cirrhinus microlepis): successfully spawned at Ban Pathoumphone,
52 km south of Pakse, resulting in a production of 13,600 fry. Growth and food
studies of the species were also conducted.

Pa eun (Probarbus jullieni): breeding was attempted at Ban Samaton and the
resulting eggs were transported to km8 fisheries station. Eggs died before
hatching. Subsequently, the project was successful in breeding the species at
Ban Don Kho.

Pa sueo (Pangasius sutchi): successfully bred in Tha Ngone fish farm.

Pa ka ho (Catlacarpio siamensis): breeding tried at Pakbo fisheries station, but
not successful.

Pa hou mat (Pangasius larnaudii) bred in 1987 at Pakse km 8 station.

Breeding of a number of Mekong indigenous species has been carried out in Thailand
and the technology could be easily transferred to Lao PDR. A number of breeding
experiments have been undertaken in Lao PDR on a number of indigenous species, but
breeding and culture technologies are yet to be developed., Biology, breeding habits,
breeding techniques, adaptability to culture environment, economic viability of culture,
etc. needs to be studied for potential indigenous species such as: pa ka ho (Catla carpio
siamensis), pa phone (Cirrhinus microlepis), pa nok khao (Osteochilus melanopluera).
There are many other species whose potential could be evaluated as well, as their
production in natural waters is declining and fetch a high price in the market. The
LARReC identified 8 species for research: pa paak (Barbodes gonionotus), pa ern
(Probarbus julieni), pa phone (Cirrhinus microlepis), pa phear (Morulius
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chrysophekadion), pa keng (Cirrhinus prosemion), pa suae (Pangasius sps.), pa duk lath
(Clarias sp.) and pa mend (Osphronemous gouramy).

Realizing the need for developing economically viable aquaculture systems using
indigenous Mekong fish species which may compliment or replace exotic species in
aquaculture, the Mekong River Commission with funding from DANIDA has initiated a
five year regional project in the four Mekong riparian countries in 2000. The objective of
the project is to develop economically feasible techniques for breeding and culture of
indigenous species and extend the technologies developed, to farmers. The Lao
component of the project during the national workshop held in September 2000 identified
12 species as important for possible research. These are: pa pak, pa duk lath, pa phear,
pa mend (Orsphronemous gourami), pa keng, pa kot (Mystus semurus), pa phone, pa sa
kang (Puntioplites falcifer), pa sa lith (Trichogaster pectoralis), pa tong (Notopterus
blanci), pa suae, pa nok khau (Osteochilus melanopleura), pa pak, pa kho (snake head)
and pa pok (Systomus orphoides). It is planned to further shorten the list and places
suitable for research on each of the species will be identified.

The ACIAR funded Small-scale wetland indigenous fisheries management project has
initiated activities for developing breeding techniques for pa eun (Probarbus julieni) and
pa phone (Cirrhinus microlepis) at Km 8 fish breeding station in Pakse. Community
needs assessment for extension of indigenous species culture through participatory
monitoring and evaluation, will be undertaken. The station is being renovated for this
purpose.

3.7 Enhanced Fisheries or Culture-Based Capture Fisheries

Communal ponds and small waterbodies exist in many villages in the country which are
an open access resource for fishing by the village community. In some cases the
villagers stock small number of fingerlings of various species in addition to the wild fish
in the waterbody. Because of their small size they could be easily managed.

FAO project (DP/LAO/82/014) demonstrated fish culture in community ponds in 4 village
ponds in Luang Prabang province with fish yields of 1800 to 3500 kg/ha/year, based on
natural fertility without supplemental feeds.

AIT Outreach has been undertaking studies in Savannakhet province and assisting
Provincial Livestock and Fisheries officials in community management of small water
bodies in villages, for increasing fish production. The project has developed guidelines
for district staff who wish to establish community fisheries.

The Marine Resources Assessment Group (MARG), UK undertook a project during
1996-97 in the eastern part of Savannakhet province, to evaluate the effects of
management through stocking and regulation of exploitation of fish stocks on yields and
benefits from these fisheries and identify management strategies necessary to increase
the individual and community income from capture and culture fisheries in the small
reservoirs. The study covered 17 small water bodies (mostly natural lakes modified
through construction of earthen dams) of 4 to 100 ha each and four sites at a reservoir of
2000 ha. The study has indicated that managed waterbodies had higer standing crops of
wild fish than the open access waterbodies. The fish yields from the small water bodies
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ranged from 54 to 1270 kg/ha. The operational costs were low, being the cost of
fingerlings only. In some cases villagers have spawned the fish and nursed fingerlings.
The study concluded that natural fish stocks in community fisheries are far higher than in
similar open access waterbodies, as a result of much less fishing pressure, especially on
small fish. Stocking appears to be a key factor in facilitating community management as
communities exploit only stocked fish. Income from fish form an important contribution
to village development, but not to the nutrition of the households as the harvested fish is
sold.

The ACIAR/IDRC funded Indigenous Fisheries Development and Management Project
in 1997-98 undertook preliminary studies of stock enhancement in three natural
backswamps that lie close to villages in Champasak province. The area of swamps
ranged from 0.8 to 21 ha. The study has indicated modest but significant increases in
yields and developed enthusiasm among villagers for further stocking and monitoring.
While no conclusions could be arrived at from these preliminary studies, given the
complex traditional patterns of management and access, the need for an understanding
of implications for management and access to the backswamps along with technical
development, was realized (IFDM project Technical report no 4.)

As a follow-up to the above activities, ACIAR has initiated a three year project in March
1999 aimed at increasing the productivity of three backswamps and one community
village pond in two districts of Champasak province through stock enhancement with
indigenous species such as pa paak combined with community based management and
analyze implications of artificial stocking for community management of small-scale
fisheries (ACIAR project FIS/1998/134 project document). Which species mix of fishes
indigenous to Mekong system are most ideal in terms of their growth potential and the
management measures needed would be studied. Where appropriate, the project will
support development of village level nursery skills in the communities accessing the
swamps, as a strategy to decentralization of fingerling production and ultimately develop
hatchery capacity at the village level in southern Lao PDR.

Imperial College, London in collaboration with the Regional Development Center,
Savannaketh implemented a project during September 1998 — March 2000 to evaluate
the impact of irrigation and aquaculture development on the abundance, diversity and
use of small-scale aquatic resources. The rapid appraisal undertaken by the project
indicated that villagers who have successfully adopted aquaculture may discontinue
exploitation of natural aquatic resources, thus reducing pressure on wild resources and
indirectly benefitting non-adopters of aquaculture.

3.8 Introduction and Culture of Exotic Species

Present day aquaculture in Lao PDR is mostly dependent on exotic species (common
carp, tilapia, silver carp, bighead carp, grass carp, rohu, mrigal, African catfish, etc.)
introduced into the country at various times. This is due to the fact that though there are
a large number of indigenous finfish species in the Mekong Basin, estimated at some
1,300 species, their aquaculture potential has neither been adequately studied nor
breeding and culture techniques developed, excepting for the silver barb (pa paak). The
exotic species that are known to have been introduced in to Lao PDR are: Chinese
carps — silver carp, big head carp and grass carp; Indian carps — catla, rohu and mrigal;
common carp; Nile and Mossambic tilapia; and African catfish.



Plate 6. Common carp introduced from Israel in 1980
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It is not known exactly as to when the Chinese carps and tilapia were introduced into the
country. The first successful breeding of Chinese carps in 1977 at Nong Teng farm was
based on 52 specimens introduced into Nong Teng fish farm from a private fish farm in
Bangkok in 1977 under the Interim Mekong Committee Project, as the existing stocks in
government farms were in poor condition.

The Indian carps catla, rohu and mrigal were introduced in to Nong Teng fish farm from
Calcutta, India in November 1977 under the Interim Mekong Committee project, to
supplement the Chinese and common carps in polyculture. The transfer consisted of a
total of 2000 advanced fingerlings from riverine sources in India. After successful
breeding of these species at Nong Teng and Tha Ngone fish farms, fingerlings were sent
to state farms in other provinces where they are well established now.

Farmers have been culturing common carp in the northern part of the country for
hundreds of years and probably would have been introduced from China. Since the
existing common carp stocks in the country were inbred with very low growth, the Interim
Mekong Committee introduced a fast growing strain of European common carp known
as DOR 70, from Israel in 1980. They were reared and used in breeding in Than Ngone
and Nong Teng farms. Hybrids of the Euopean strain and existing local strain showed
better growth than either parent. Viethamese and Thai strains of common carp were
introduced at different times in 1990s. Also the species was introduced from Hungary
several times, the recent being in 1998.

It is not known when and from where tilapia was introduced. Probably it might be from
Thailand. It is reported that DLF has introduced the GIFT strain Nile tilapia (an improved
strain through selective breeding developed by ICLARM and its partners) from Vietham
to Nong Teng farm in 1996 (?). The strain was originally imported to Vietham from
Philippines in 1994.

The African catfish was introduced from Vietnam in 1980 (?).

Due to shortage of fingerlings, there is constant entry of fingerlings from the neighboring
countries: China, Thailand and Vietnam. While there may not be more introductions of
new species, introductions of improved strains of presently cultivated species from other
countries is likely, as has happened in the case of common carp and Nile tilapia from
Vietnam.

Lao PDR was not only introducing exotic species, but has also been exporting them to
other countries. Fingerlings of Indian carps — catla, rohu and mrigal and DOR 70 strain
Isreali strain common carp were sent to Thailand in 1982 and African catfish in 1986.
Indian carps- catla, rohu and mrigal were also sent to Vietham in 1984.

While no adverse impacts of introduction of exotics have been recorded so far,
introduction of exotics and their culture has potential of these fish escaping into and
establishing in natural waters, with the possibility of changing the population structure of
local biota and might have effect on biodiversity. The exotics are also being used in
stock enhancement programs in reservoirs where some of the species have established.

Presently the Government does not have any policy on introduction of exotic species.
There is need for policy on introductions and should implement strict quarantine
protocols.
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4. TRAINING

Success of development of any sector depends on the availability of trained manpower.
The country does not have university grade training facilities in agriculture, forestry and
fisheries. In late seventies and early eighties, technical manpower was trained abroad,
mostly in socialist countries that do not have facilities for teaching warm water or tropical
aquaculture. With the result, when aquaculture activities were initiated in late seventies
there were hardly any trained personnel at national and provincial level. No national staff
trained in aquaculture to university level were available till mid 1980s. Hence all the
projects spent considerable resources in training managers, extension workers and
farmers. These trainings included short term in-country training for farmers and
extension workers and short and long-term training overseas in particular aspects of fish
culture and for academic degrees leading to bachelors and masters degrees. Since it
was not possible to obtain the numbers of persons trained by different projects, no effort
was made to give the list of persons trained or number of persons trained.

To meet the manpower needs for aquaculture development, the Interim Mekong
Committee with the financial support of the Netherlands Government set up a Fish
Culture Training and Extension Center (with teaching room, a small laboratory and
dormitory) at the Tha Ngone fish farm in 1981 to train mid-level technicians. In the two
years the training center was in operation, 78 mid-level technicians from different
provinces were trained in different aspects of aquaculture including fish breeding. It is
heartening to see that some of these trainees are presently manning the government
fish seed farms and a number of them have started their own hatcheries and doing well.
Subsequent to expiry of this project, FAO tried to get funding for the continuation of the
activity, but could not succeed. The government was also not able to sustain the
initiative beyond the project period.

A number of government officials have been trained at AIT in Bangkok that led them to
acquire B.S and M.S degrees.

In spite of various initiatives in the past, there are not many trained personnel in the
country. The capacity of officials in the provinces also need to be improved.

5. EXTENSION

Successful development of an aquaculture industry in the country depends on an
efficient extension system that could provide knowledge and advise to farmers. While
initial steps have been taken to establish and strengthen an efficient extension network,
in agriculture, livestock and forestry no such initiative was undertaken in the case of
aquaculture till late 1980s.

The projects implemented so far used different methods for transferring the knowledge
among farmers. For example, the FAO project (LAO/89/003) worked through ‘model
farmers’ selected from progressive ‘target farmers’ to serve as village level extensionists
or “change farmers” who could be socially acceptable, for testing the aquaculture
technologies in the field and adapt these technologies to the local conditions. The project
activities concentrated in 3 provinces — Vientiane Prefecture, Savannakhet and Xieng
Khouang, but expanded to 7 additional provinces (Houaphanh, Oudomxay, Luang
Prabang, Sayaboury, Bolikhamxay and Champasak). The project studied the traditional



Plate 7. Training in progress: Trainees selecting broodfish
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practices and suggested improvements. The project activities covered seed production,
pond fish culture, integrated rice-fish culture and livestock-fish culture. The target
farmers were categorized (based on performance) into A+ (potential model farmers), A
(progressive farmers), B (enthusiastic farmers) and C (interested farmers). During the
project period, an estimated 2,333 farmers took up fish culture in 628 ha pond area and
their household income increased from Kip 39,000 to 270,000 per year (in 1995). It is
reported that because of the extension support provided, farmers’ fish production has
increased from 50-200 kg/ha to 1000-2000 kg/ha and the survival from 10-30% to 70-
90% (FAO 1996).

However, it was subsequently realized that the majority of the farmers who benefited
from earlier efforts were not the poor ones. Hence FAO is implementing another project
(LAO/97/003) to follow ‘group’ approach as it is expected to give an opportunity to help
each other on technical aspects of aquaculture and technology adoption. A total of 98
groups have been formed in three years of project operation, involving a total of 1,055
farmers in Oudomxay, Sayaboury, Savannkhet and Sekong provinces (Table 2).

The Outreach Program of AIT has been disseminating knowledge through formation of
networking as detailed under earlier sections. RDP has been assisting the provincial
authorities in aguaculture extension through networking and production of extension
materials.

Various projects also produced a large number of extension materials such as
pamphlets, posters, models, calendars, audio-visuals etc. Since the Mission could not
get the list of documents produced by different projects, no attempt was made here to
list them. But perusal of reports indicate that each project has come up with its own
extension materials, ignoring the materials developed by earlier projects, which is an
expensive approach with the possibility of confusing the provincial officials and farmers.

6. GENDER

A survey carried out for the RDC revealed that women do as much if not more fishing
than men in terms of time spent. The difference between male and female activity is the
type of fishing gear used which in turn affects the size of fish caught (Garaway, 1995)

The gender in aquaculture study undertaken under the FAO project (LAO/97/003)
indicated bias towards men farmers in extension services and suggested targeting
women in extension activities and involvement of women as extension agents. Also the
study suggested formation of women groups, just as men farmer groups are being
formed under the project.

Research undertaken by the ODA project indicated that there are clear gender roles in
farming systems. Decision making is a shared process between men and women in
lowland Lao households. Men and women share fish culture activities. Men buy
fingerlings and stock ponds, while women are mostly involved in foraging for feeds for
fish and feeding the fish. While women cook and sell fish and save money, household
funds are spent jointly. Men have more spare time than women.
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7. OTHER DEVELOPMENTAL INITIATIVES

In addition to the activities of major projects detailed above, there have been aquaculture
development initiatives by a number of agencies as a part of integrated rural
development projects and general community development projects. The technical
support to these initiatives relied on provincial livestock and fisheries staff. The Mission
could not get reports of these activities and the information provided below was collected
from secondary sources:

ACF: providing some supporting aquaculture activities in Attapoe and Phonsaly
provinces;

CAP_(Community Action Abroad): supporting community based activities in
Attapoe province; started as a Thai Royal project with subsequent AusAID

support; built a small hatchery with technical input from the Department of

Fisheries, Thailand; demonstrating fish culture;

DEB: German voluntary service working in Bokare (?7?)

EU forest conservation and rural development project: since 1997, providing
support to fish culture in Phonsaly province, as a part of livestock component;

EU micro project: providing loans for pond construction and fish culture in Luang
Prabang province through Department of Livestock and Fisheries;

GTZ: under the food for work program, supported pond construction in Luang
Namtha;

NAWACOP: providing fingerlings for stocking as a part of its activities aimed at
stabilizing forest and shifting cultivation;

Oxfam: has been providing funds for aquaculture through the RDC;

Save Children: providing support for stocking farm ponds in Sayaboury and
Bolikhamxay provinces ; cooperates with Lao Women’s Association;

UNDCP: to reduce opium cultivation, supporting fish culture in villages in Xieng
Khouang and Sayaboury provinces;

World Concern: constructed a small hatchery in Luang Namtha province;

ZOA: supporting pond stocking in Xieng Khouang province.
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8. CONCLUSIONS

8.1 Achievements:

In the last over two decades, aquaculture development has gone a long way in Lao
PDR, from lack of knowledge of even breeding fish such as common carp and tilapia
prior t01975, to breeding over 15 species now by small private entrepreneurs besides
the state farms; development of cage culture; peri-urban semi-intensive aquaculture, etc.
Besides the Ministry of Agriculture and Forestry and the DLF, three developmental
agencies: Interim Mekong Committee, FAO and AIT played a major role in aquaculture
development in the last over two decades. The achievements made in aquaculture
during this period are briefly summarized here under:

Fish breeding and fry/fingerling production: Prior to 1975, only common carp and
tilapia were bred and fry/fingerlings raised in the state hatcheries. The number of
fry/fingerlings production was very low. With the first successful breeding of carps
through hypophysation in 1977, breeding technologies have been developed for
a number of aquaculture species, including the Chinese carps (silver carp, grass
carp, bighead carp), Indian carps (catla, rohu, mrigal), common carp, silver barb,
tilapia and African catfish. Preliminary success was achieved in breeding a
number of indigenous species. A number of state hatcheries have been
renovated and or upgraded. Development and dissemination of breeding
technology has resulted in the establishment of a number of hatcheries in the
private sector.

No accurate records exist of fry/fingerlings produced in the state and private
hatcheries. Estimates made by different agencies/projects vary from 10 to 70
millions per year. The statistics provided to the Mission by DLF indicate a
production of 24.7 million from state hatcheries and another 24.5 million from
private hatcheries (Table 3).The Mission feels that production from private
hatcheries is an under estimate. The DLF records indicate existence of 6
hatcheries in the private sector, while the Mission has observed a number of big
and small hatcheries in and around Vientiane prefecture operating efficiently. The
Manager of one of the hatcheries visited by the Mission reported producing 30
million fry/fingerlings of 13 species. Seeing the facilities and knowledge of the
hatchery manager, the Mission has no reason not to believe the production figure
given by the hatchery owner.

Fish culture: The projects implemented to date with donor support as detailed
earlier clearly indicate that the technologies/management practices introduced
and training provided, has resulted in increased production per unit area.
Extensive and semi-intensive aquaculture technologies for different farming
systems (pond culture, cage culture, integrated rice-fish and livestock-fish
systems, enhanced fisheries in community ponds and reservoirs, etc.) have been
demonstrated in different agro-ecological regions of the country. As opposed to
culture of only common carp and/or tilapia prior to 1975, now the farmers have
option of culturing a number of species either in monoculture or polyculture.
These efforts form the foundation for development in the future. Fish production
as high as 3.65 tons/ha has been demonstrated.
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While the projects have demonstrated the feasibility of high productions through
polyculture, there is much room for improvement in the culture practices followed
by farmers in the provinces, where only or two species are cultured. Emphasis of
most projects in the past was on improving seed production and availability.

Peri-urban aquaculture is developing fast from an extensive system to semi-
intensive system, with the availability of fry/fingerlings and supplementary feeds.
The integrated livestock- fish farming is becoming a commercial operation in peri-
urban areas. Cage culture of plankton feeders and herbivores (silver carp,
bighead carp, rohu, etc.) in reservoirs and rivers is gaining popularity in some
parts of the country, with encouraging productions. If low-cost supplementary
feeds are made available to farmers, fish productions from cage culture can
contribute substantially to the aquaculture production.

Studies undertaken for improving the production and benefits from small water
bodies in villages has indicated that stock enhancement and involvement of
communities could result in better management of resources and increased
benefits to the society.

Culture of indigenous fish: In spite of the existence of a large number of
indigenous species, aquaculture is mostly based on exotic species (common
carp, tilapia, Chinese carps, Indian carps, African cat fish, etc.), excepting for
silver barb (pa paak). This is primarily due to the fact that culture potential of
most of the indigenous species is not known and when known, breeding
technigues are not available in the country. In this respect a beginning has been
made and some success has been achieved in breeding on an experimental
basis a number of indigenous species: pa keng (Osteochilus prosemion), pa
phone (Cirrhinus microlepis), pa eun (Probarbus julieni), pa sueo (Pangasius
sutchi), pa ka ho (Catlacarpio siamensis), pa hou mat (P.larnaudii), etc. Further
work needs to be done to breed them on a commercial scale and develop
appropriate culture techniques.

Mr. Singkham Phonevisay, Director General of DLF identifies development of
seed production and culture techniques for indigenous fish as a priority.

Capacity building: In-country and overseas short-term and long-term training
programs undertaken by various projects in the last over 20 years, resulted in
building a core of trained personnel in the state and private sector who are able
to operate hatcheries and provide extension services. Farmers have been trained
in fish breeding, nursing and raising fish; farmer networks are being formed and
confidence has been created among them. This is resulting in availability of
fry/fingerlings in rural areas .

An evaluation of the training programs needs to be undertaken to enable the
government to identify specific areas where capacity is lacking and concentrate
future training in those specific areas, in order to maximize the benefits from
investments in training.

Extension system: Various projects have initiated action for disseminating fish
seed production and culture technologies to the farmers through provincial
officials. While there has an impact in project areas, much needs to be done to
achieve impact all over the country.




24

Regional Development Cooperation: RDC is becoming an effective mechanism
for coordinating the developmental initiatives of different agencies and working on
inter-sectoral issues. Its activities are also resulting in capacity building amongst
provincial authorities. The concept is worth extending to other regions of the
country.

8.2 Potential

The country with its vast water resources is in early stages of aquaculture development
and has high potential for contributing towards food security and income generation,
especially in the rural areas where 85% of the population live. Over 92% of the
households who own ponds practice some sort of aquaculture and 8% of the households
(especially in the northern provinces) integrate aquaculture with rice farming (Agriculture
Census 2000). According to the information provided by the DLF, the pond culture area
has increased from 6,000 ha in 1990 to 16,875 ha in 1999 and the integrated rice-fish
farming area from 4,000 ha to 16,200 ha during the same period (the basis for the
estimation is not known) (Table 4)

Rice growing is the main feature of the farming system in Laos, occupying more than
80% of cropped land. Of the total rice farmed area, 97% is rainfed, of which only one
fourth is upland rice. The national policy on rice production focuses on rainfed low land
environment and in recent years has been undertaking a large number of small scale
irrigation schemes. In view of the growing limitations on availability of land, importance of
rice farming and declining fish supply, there is considerable potential and interest among
farmers for integrating fish culture with rice fish farming.

There is enormous potential for further development of the sector through improvements
in production systems in existing ponds and expansion of pond area; integrating
aquaculture into the framing systems practiced by farmers in different ecosystems;
extensive (based on natural productivity of water) and semi-intensive cage culture (with
low-cost supplementary feeds) of fish in reservoirs and rivers; enhanced fisheries or
culture based capture fisheries in community managed water bodies, small and big
reservoirs, etc. This is evident from the fact that the supply and demand for fish
fry/fingerlings is on the increase in recent years. Further, the emphasis the government
is giving in recent years for the development of irrigation system and development of
roads is resulting in large pond area in soil excavated sites. These ponds along side
irrigation canals could be used for semi-intensive and intensive aquaculture, once easy
availability of supplementary feeds is assured.

Aquaculture by rural small holders may not be able to contribute much to the total
national fish production, but would be able to contribute to rural household incomes and
nutrition. Statistics indicate that over 8% of the rural households are currently engaged in
aguaculture (Agriculture Census 2000). Hence side by side with development of rural
aguaculture, it would be necessary for the government to look into development of peri-
urban, semi-intensive aquaculture for increased national production to meet the demand,
bring down the prices and make fish affordable for the rural and urban poor consumers.
While some of the projects have shown high productions through polyculture, rural
farmers mostly are culturing only 1 or 2 species. The donor assisted projects so far have
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concentrated on rural aquaculture and the encouraging developments that have taken
place in peri-urban areas is due to the initiatives of the entrepreneurs. .

Combined with the potential for development, the plans government has for improving
and diversifying farming systems, strengthening and expanding rural credit facilities,
market research and market information, land-use zoning, small-scale community
managed irrigation schemes, etc. could lead to increased contribution of aquaculture to
fish production in the country.

The government is embarking on new institutional initiatives to support agriculture
development which includes retraining DAFO staff as farming systems extension
workers to service farmers who will be backed by Subject Matter Specialists at the
provincial level. The newly created NAFRI will be apex of the govt. support system to
farmers, desigining, implementing and coordinating all agriculture and forestry adaptive
research. It is expected to provide central level focus for integrated natural resource
management.

The country is reaching self-sufficiency in rice production and if the planned activities
stated above are implemented, it should not be difficult to reach per capita fish
consumption of 23 kg per annum by the year 20101 as planned by the government.

8.3 Constraints

The major constraints identified by various projects for aquaculture development in Lao
PDR are:

() Inadequate production and supply of fry/fingerlings to farmers: As stated
in earlier sections, against the perceived demand of some 400 million
fingerlings per annum, the present day production is only around 70
million. While it is difficult to estimate the demand in the absence of
correct information on aquaculture area and intensity of operations in
different parts of the country, the estimated production as given by the
Director General of DLF appears to be reasonable. The gap between
supply and demand is bridged by the entry of fry/fingerlings from
neighboring countries (Thailand, Vietnam and China). Though the 14
state fish seed farms have been rehabilitated under different projects in
the past, some of them more than once, they are still beset with a host of
problems:

- all provincial hatcheries are old having constructed in 1960s and
location is not appropriate for the present aquaculture operations;

- hatchery infrastructure (ponds, embankments, canals, hatching
tanks) are in a poor condition and not properly maintained,

- water supply to hatcheries is inadequate and of poor quality;
filtration systems not in operation due to lack of maintenance;

- in spite of lack of adequate pond space for brood fish, hatcheries
keep a large number of species (tilapia, common carp, silver barb,
three Chinese carps, rohu, mrigal, etc.) with the result the
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hatcheries are not able to maintain adequate number of brood fish
of each species, affecting the quality of fry/fingerlings produced;

- lack of knowledge/inadequate attention paid by the hatchery
managers to maintain quality of brood fish;

- fish are often introduced from other hatcheries within the country
or from other countries, but no effort made to assess the quality of
these strains introduced or maintain these stocks properly and
take advantage of their better qualities for which they have been
imported. For example: common carp was introduced from
different sources at different times - in 1960s from Japan, several
times from Hungary (recent one being in 1998) and Vietnam; from
Israel in 1979; tilapia originally from Japan in 1960s, subsequently
from Thailand, Vietnam, grass carp several times from Vietnam,
etc.

Low survival of fry in nurseries: while different projects had demonstrated
the feasibility of getting high survival of fry, the Director General of DLF
feels that the overall survival of fry in nurseries is only 7-10%, as
compared to 50-70% survival obtained in other countries;

Seed production provinces mostly concentrated on three species: silver
barb, tilapia, common carp;

Lack of transport and distribution system for fry/fingerlings within
districts/provinces is a discouraging factor for farmers taking to
aguaculture and the farmers in provinces located along the river, try to
procure their fingerling needs from across the border;

Imports of fry/fingerlings from across the border to meet shortages,
without following any quality control or quarantine protocols, opening
doors for introduction of pathogens and diseases:

Genetic quality can deteriorate if the farmers who are breeding silver barb
and tilapia in hapas do not take care to replace breedng stock from
outside their farms:

Improved/better strains of species imported into the country: no effort
made to evaluate performance, monitor and disseminate introduced
breeds, resulting in loss of benefits of introduction;

Inadequate availability of feeds, fertilizers and harmones, especially in
places which are situated away from the border;

Production based on two or three species only: the present rural
aguaculture is based mostly on silver barb, tilapia and common carp;

Weak fisheries extension system and limited capacity of provincial and
district level authorities in disseminating the technologies to the rural poor
households;
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(x) Lack of resources to provincial authorities for maintenance of seed farms;
and

(xi)  Difficulties in access to formal credit for aquaculture operations by
farmers due to high interest rates and need for collateral.

Support to aquaculture development by various projects in the past put emphasis on
hatchery rehabilitation and/or construction and seed production. Not much effort was
made for developing and disseminating culture technologies that could be sustained
under the existing socio-economic conditions. This, combined with weak extension
system was not able to make much head way in increasing pond fish productions.

Various project reports indicate the progress made during or at the end of the project
period, but no efforts were made to evaluate/assess how much of this progress could be
sustained few years beyond the life of a project. With this intention, Interim Mekong
Committee during June 1981 to March 1982 gathered base line information on the socio-
economic aspects of six villages adjacent to the Tha Ngone Farm with the hope that
follow-up surveys will be carried to assess the impact of establishment of the pilot farm.
The survey has provided indicators to monitor changes. The survey indicated that
fisheries account for as much as 30% of gross income of households surveyed. But no
studies were undertaken subsequent to the baseline survey.

The RDC, an alliance of national and international institutions that bring together
resources and expertise for the development of Southern Laos, working with a common
framework that provides a structured and culturally appropriate forum for development,
is a well thought institution. As the Mission understands that a number of developmental
agencies which are implementing aquaculture and fisheries development projects in
their area of operation (including AIT Outreach program, FAO Provincial Aquaculture
Development Project, etc.) are taking advantage of this organization. This way it would
be possible for the provincial authorities to coordinate the developmental initiatives of
various donors.

8.4 Research needs

Aquaculture research in Lao PDR is non-existent and lacks capacity. Realizing the need
for adaptive research for sustaining and increasing production from fisheries and
aquaculture, the Living Aquatic Resources Research Center (LARReC) was established
under the National Agriculture and Forestry Research Institute (NAFRI) in 1999. The
LARReC has developed its first Medium Term Research Plan for the period 2000-2005.

Taking into consideration the issues that need to be resolved for the development of
aquaculture, LARReC has identified the following research activities to be taken up
during the Medium Term Plan period.
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ISSUE

RESEARCH ACTIVITY

Low fish production per unit area Inventory of agua-ecosystems (agro-

ecosystem to be modified suitably for
aquaculture;

Develop culture models for each
ecosystem taking into account technical,
social and economic aspects; starting with
pond and rice-fish culture systems

Inadequate seed supply (quantity and Development of improved nursery

quality)

management;

Development of improved brood stock
management practices

Inadequate and high cost of fish feeds Development of feed formulations based

on farm resources

Under-utilization of indigenous species in Compile and analyze existing knowledge;

culture systems

Development of breeding and culture
techniques;

Evaluation of economic and opportunity
costs

Fish diseases Develop capability for diagnostics

The Medium Term Plan rightly points out the constraints of LARReC in terms of lack of
experienced staff and field and laboratory facilities. Most of the staff are young and do
not have experience. Further, implementation of planned human resources development
activities is expected to limit the staff and their time available for research during the
medium term. In view of this, LARReC plans to work closely with the DLF staff and
provincial officials.

The above mentioned topics are broad and from the present review, the following
research needs have been identified:

1.

Seed, important input in aguaculture is in short supply; quality of brood fish in
state and private hatcheries not known; emphasis on quantity and not quality
of fry/fingerlings produced; survival of fry in nurseries low (reportedly 7-10%);
species/strains imported many times by govt. at different times, but no
evaluation of their performance; no strategies for their use and/or
dissemination;

Research: (i) assess condition of brood stock and management practices
followed starting with state hatcheries; (ii) develop guidelines for improved
brood stock management practices and disseminate; (iii) develop procedures
for evaluation, maintenance an dissemination of improved/better strains
imported from other countries; (iv) adaptive research to develop nursery pond
management practices suitable for local conditions, to raise survival of fry to
at least 30-40% (work being undertaken by AIT and FAO projects
concentrate on spawning and raising fry in hapas and no need for LARReC to
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duplicate this work). This work could be undertaken in collaboration with DLF
and the provincial state farms;

Pond fish culture is the main production system at present and productions
obtained are low due to lack of knowledge and resources to farmers;
Research: Develop pond culture management practices for different agro-
ecological regions of the country, including identification of species suitable
for different culture systems and agro-ecosystems, species ratios, stocking
densities, fertilization rates, on-farm feeds, etc. This work could be
undertaken as on-farm research in collaboration/participation of farmers and
provincial DLF staff.

Cage culture of fish in reservoirs and the Mekong River and its tributaries in
extensive (using plankton feeders and herbivores that depend on natural
productivity of water) and semi-intensive (with supplementary feeds) has high
potential for development; potential for further improvement of productions
and economics.

Research: Assess optimum size of cages; species, ratios, density, relation
between size of fingerlings and survival and growth; feeds and feeding
regimes and economics. This work could be undertaken in collaboration with
the cage culture operators in Vientiane province.

Integrated rice-fish farming is becoming popular and has high potential for
increasing incomes and nutrition of rural households. Present practices
followed by farmers are based on traditional knowledge and there is room for
improvement in management practices that could lead to increased
production.

Research: develop management practices: preparation of rice plots for
culturing fish; species most suitable for culture under different rice farming
systems; stocking densities, fertilization, etc. This work could be undertaken
in collaboration with AIT and other projects working in different provinces.

Integrated fish-livestock farming as a commercial operation is becoming
evident in peri-urban areas. Practices followed vary from farmer to farmer and
productions and returns appear to be low.

Research: in collaboration with livestock scientists develop management
practices for raising livestock and fish; economics of operation and marketing
strategies. Work could be undertaken in collaboration with livestock division
and with farmers who are practicing integrated fish-livestock farming.

Stock enhancement/fish culture in community ponds and water bodies has
potential and a beginning has been made by some projects which are
showing promising results and has potential for increasing community
incomes and access to fish.

Research: Working with developmental projects identify, species and
stocking densities and management practices needed under different
ecological and social conditions. This research would need the time of a
social scientist to understand the communities and their behaviour.

The importance of developing techniques for breeding and culture of
indigenous fish has been realized. As detailed in section 3.7, twelve species
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have been identified by LARReC for developing breeding and culture
techniques. Some preliminary work has been done in the country on a
number of species. It would be too ambitious to try to develop breeding and
culture techniques for so many species without adequate staff and
infrastructure.

Research: LARReC should concentrate only on 3-4 species that have
promise for culture and for which some information is already available. This
work could be done as a part of the MRC executed regional indigenous fish
culture project;

8. Due to the extensive culture system practiced, disease has not been a major
problem so far. While fish health research is necessary, it is suggested to
postpone research on this aspect for some time as there is no capacity within
LARReC to undertake research on this aspect.

While the above indicate the research need to be undertaken in the short-term,
implementation will depend on the resources available to LARReC.
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Table 1: Estimated fish production in 1998 in Lao PDR
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Description Area (ha) Area Production | Total Product-
in % Per ha production | ion %

Capture Fisheries 777,122 100 335 26,000 100

Mekong River 200,000 27.7 735 14,706 56.6

Tributaries of 54,000 6.9 42.2 2,280 8.8
Mekong

Sub-total 254,000 32.7 66.9 16,986 65.3

Hydropower 48,196 6.2 22.0 1,060 4.1
Reservoir

Irrigation 34,460 4.4 20.0 689 2.7
Reservoir

Sub-total 82,656 10.6 21.2 1,750 6.7

Wet season 400,000 515 16.0 6,400 24.6
Rice fields

Dry season 13,437 1.7 4.0 54 0.2
Rice fields

Swamp 27,029 3.5 30.0 811 3.1

Sub-total 440,466 56.7 16.5 7,265 27.9

Aquaculture 18,753 100 959 16,800 100.0

Pond fish culture 14,190 75.6 1,124 15,950 95

Rice-cum-fish 4,563 244 120 630 3.8

Culture
Cage fish culture 220 1.2
GRAND TOTAL 795,875 42,800 100.0

Source: Fisheries Resources and Fisheries Development Policy Framework in the Lao PDR.
Department of Livestock and Fisheries, Ministry of Agriculture and Forestry, Lap PDR,

June 1999




Table 2. Details of farmer’s groups formed under FAO

Province/district | 1998 1999 2000 1998 1999 2000
Oudomxay 91 168 264 9 17 27
Xali 31 o7 93 3 5 8
Houn 30 57 93 3 6 10
Beng 30 51 82 3 6 9
Sayaboury 69 126 263 6 10 23
Sayaboury 25 39 69 2 3 6
Phiang 23 53 116 2 4 10
Paklay 21 34 78 2 3 7
Xieng Khouang 102 168 193 9 15 16
Khum 33 55 72 3 5 6
Khoun 36 49 64 3 4 5
Phoukhut 33 44 57 3 4 5
Pek 0 8 0 0 1 0
Phaxai 0 12 0 0 1 0
Savannakhet 86 166 166 9 18 18
Outhomphon 30 60 60 3 6 6
Phalanxay 29 59 59 3 6 6
Phin 27 47 47 3 6 6
Sekong 48 124 169 4 10 14
Lamam 23 39 59 2 4 6
Thatheng 25 85 110 2 6 8
TOTAL 396 752 1055 37 70 98

Source: Dr. Simon Funge-Smith
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Table 3: Government fisheries station fingerling production

years

S/L Province Station 1996 1997 1998 1999
| |Northern Part 1,108,200 1,047,860 7,607,850 2,900,000
2 |Phongsaly 0 0 0 0
3 [Luangnatha 0 0 5.000 200.000
4 |Oudomxay Donekeo 0 0 135.600 100.000
5 |Bokeo Hoauysaytai 145.200 No Information| No Information| No Information
6 |Luangprabang Naluang 563.000 647.860 7,000,000 1,000,000
7 |Houaphan Houaysa 150.000 150.000 195.250 1,300,000
8 |Sayaboury Mouangphiang 250.000 250.000 272.000 300.000
I |Middle Part 5,030,000 6,314,820 5,483,500 8,600,000
1 |VT prefecture Nongteng 700.000 600.000 2,335,600 3,600,000
9 [Xiengkhouang Khangpok 450.000 800.000 386.000 800.000
10 [Savannakhet Pakbo 730.000 724.700 2,721,000 1,500,000
11 |Vientiane Hoauython 3,000,000 4,000,000 No Information 2,000,000
12 |Borikhamxay 0 0 0 0
13 [Khammouane 4 Km 150.000 190.120 400.900 700.000
18 [Xaysomboun Special Zone 0 0 0 0
Il |Southern Part 384.330 562.000] 833.800 700.000
14 (Saravanh 12 Km 17.00d 62.000 200.000 100.000
15 [Sekong HoauyKhea 0.000 0.000 57.300 No Information
16 |[Champasack 8 Km 367.330 500.000 576.500 600.000
17 |Attapeu 0 0 0 0
TOTAL 6,522,530 7,924,680 14,285,150 12,020,000

Remark: Private fingerlings production for year 1998
1 Sengsavangphanpa farm

2 Thangone

3 Nonghai

4 Namxuang

5 Nongboua

6 Vientiane 62 Km
7 TOTAL

Source: Department of Fisheries and Livestock

15,000,000 head.
3,000,000 head.
100,000 head.
1,500,000 head.
400,000 head.
4,500,000 head.
24,500,000 head.
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Table 4. Gross margins in Savannakhet fish in rice production systems: fish raised in
late maturing (June-November) improved rice (financial prices 1977; kip/ha)

Cost and income estimates Extensive Semi-intensive | Intensive
Grossincome
Fishyield (kg/ha) 30 250 563
Value (Kip/kg) 2,500 2,500 2,500
Gross income (x10°) 0.075 0.625 2.499
Variable costs
Seed @ 5 Kip each 5,000 13,400(2680/ha) | 62,500

(1000/ha) (12,500/ha)
Organic fertilizer - -
Inorganic fertilizer - -
Feed (vegetable w2ste, termites
(labour 24 days @1800 18,400 55,200
Kip/day), rice bran average 5 -
Kg/week @ 100 Kip/kg)
Maintenance (24 days @ 1800 432,000
Kip/day
Total 31,800 723,400

5,000
Gross margin (10° 0.07 0.5932 1.7756
Capital costs

Up to 800,000 | 584,112 1,250,000
Earth works

214,183
Netting
64,800

L abour
Total capital cost (10°) 0.8 0.58 1.53
Kip/man day 1800 1800 1800

Source: ODA, 1997
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Annex 1

AQUACULTURE PROJECTS IMPLEMENTED/UNDER IMPLEMENTATION

SINCE 1977

Executing Agency

Project name

Duration of project

Interim Mekong Committee Rehabilitation of NongTeng Fish 1977-1978
Farm

Interim Mekong Committee Tha Ngone Pilot Fish Farm 1978-1988

Interim Mekong Committee Aquaculture Training Center 1983-1984

FAO Rehabilitation of fish seed farms 1978-1982
And fish culture development
LAO/78/014

FAO Rehabilitation of fish seed farmsand 1983-1989
fish culture development LAO/82/014

FAO Development of fish culture 1993-1996
Extension (LAO/89/003)

FAO Provincial Aquaculture Development 1997-2000

FAO Telefood project 1997-98

Asian Institute of Technology

Outreach Project in Savannaketh

1993- continuing

CARE School Nutrition Pilot Project 1992-1995

ACIAR/IDRC Indigenous Fishery Development and | 1996-1998
Management in Lao PDR

ACIAR Small-scale Wetland Indigenous 1999 - 2001
Fisheries Management in Lao
PDR

IDRC Indigenous Fishery Development 1990-1993 (?)
Project

AusAID Community Activities Scheme: Providing

Small-Scale Support to Backswamp
Fisheries Development

Marine Resources Assessment | Reservoir Fisheries Management, 1995 — 1997
Group (MRAG) Savannakhet province: Comparative

Study on Effect of Aquaculture and

Irrigation on Fisheries
Imperial College, London Impacts of Irrigation and Aquaculture 1998 - 2000

Development on Small-Scale Aquatic
Resources

UNDCP Introduction of aquaculture to reduce
Opium cultivation

GTZ Food for work program: pond constru-
Ction

EU Microcredit: loans to farmers to dig
Ponds in Luang Prabang

EU Forest conservation & rural developmen

Support to fish culture

World Concern

Hatchery construction in Luang Namtha

Save Children

Credit for pond culture in Sravan and

Bolikhamxay
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NAWACOP Forest and shifting cultivation stabili-
sation: fingerlings for culture in Xieng
Khouang

DEB Bokeo

Community Action Abroad (ACH

Demonstration of fish culture; small
Hatchery construction in Hooey Sua

ZOA

??

ODA

Natural Resource Systems Program

??
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Annex 2

Ministry of Agriculture and Forestry
NATIONAL AQUATIC RESOURCESINSTITUTE PROJECT
LIVING AQUATIC RESOURCES RESEARCH CENTER, LARReC

P.O. Box 9108, Vientiane, Lao PDR.
Tel. +856 (21)2150 15 Fax. +856 (21) 21 48 55
E-mail: larrec@laonet.net

TERMSOF REFERENCE
Review of aquaculture support to Lao PDR 1975-2000
1. Background:

Lao PDR aquaculture production is at about 14,000 MT (DLF 1998). More than 50% of the
production is from fishponds and the majority of the remainder from fish culture in rice
fields. There is a distinct difference between fish culture practices in peri-urban and rural
areas. Peri-urban areas have access to feedstuff, irrigation and other agricultural inputs and
more intensive livestock production provides wastes that can be utilized. Access to fish seed
and technical information is fairly easy. In rural areas fish culture is constrained by lack of
seed, supplemental feed and manures. Extension services are extremely weak. In general
aquaculture production in Lao PDR is characterized by a rather low output per area unit.
This calls for improvements in production technologies as well as improved quality of fish
seeds. The research tasks of LARReC in the Medium-term includes the identification of
appropriate production technologies for different agro-ecosystems, production scales and
fish species and improvements of broodstock management systems.

Since 1975 a number of externally funded donor projects have provided assistance to
develop aquaculture production in Lao PDR. These projects include the construction of
hatcheries, nurseries and fish farms, technical assistance to the Department of Livestock and
Fisheries on policy development and sector management and support to the development of
aquaculture extension service in the country. A vast amount of technical and socio-economic
information on aquaculture in Lao PDR has been compiled/generated by these projects and
documented in a large number of project reports etc.

The aquaculture research work to be undertaken by LARReC would to a very large degree
have to build on the information available from the projects mentioned. Therefore a review
of the project documents is needed which will provide a synthesis of the experience gathered
and give recommendations on the orientation of the research work that LARReC needs to
do.

2. Objectives

The objective of the review is:
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Experience from aguaculture development projectsin Lao PDR 1975 - 2000 synthesized.
3. Scope of work
The work of the Review Team should include, but not necessarily be limited to:
review of all reports, articles and other documentation in writing produced by the
projects. (The LARReC library will prior to the start of the review compile all reports

and other written project material considered relevant);

review official documents produced by the Government of Lao PDR on aguaculture
development and management including production statistics,

interview with DLF staff and others who may be able to clarify on technical issues not
sufficiently covered in the written material;

visit to project sites as required to clarify on technical issues;

drafting of a review report which synthesizes the experience from the projects and
recommend on the technical focus of future LARReC aquaculture research.

4, Output

The Review Team will produce a Review Report in English language. (The NARI project will
arrange for translation into Lao languaged).

5. Timing

The Review Team will work at LARReC for a period of ten days during September-
October 2000. The draft Review Report will be submitted to LARReC by end of October
2000 at the latest.

6. Team composition

Dr. Modadugu V. Gupta, ICLARM, Malaysia
Mr. Bounthong Saphakdy, DLF
Mr. Lieng Khamsivilay, LARReC

Vientiane 27 June 2000
Xaypladeth Choulamany Sten Sverdrup-Jensen
Director, LARReC CTA, NARI Project
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DOCUMENTS CONSULTED

Angel, C.L. 1996. Fisheries policy and program review. FAO draft report.
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Anon, 1998. Small-scale wetland indigenous fisheries management in Lao PDR.

Section. 1. Project summery.

CARE Australia 1992. School Nutrition project.

DLF. 1999. Fisheries resources and fisheries development policy framework in the Lao

PDR. Dept. of Livestock and Fisheries, Ministry of Agriculture. June 1999.

EDC, 2000. Report on National Pre-inception Workshop. Aquaculture of Indigenous
Mekong Fish Species. Prepared by Enterprise Development Consultants Co. Ltd.
September 2000.

FAOQ, 1980. Final report of Fish Breeding Expert. LAO/78/004.

FAO, 1984. Rehabilitation of fish seed farms and fish farm development in Lao PDR.
Project findings and recommendations. LAO/78/014; LAO/82/014.

FAO, 1986. A report prepared for the rehabilitation of fish seed farms and fish culture
development Phase Il. LAO/82/014.

FAO. 1989. Rehabilitation of fish seed farms and fish culture development (phase II).
Laos. Project findings and recommendations. FI:DP/LAO/82/014. Terminal report.

FAO 1989. Rehabilitation of fish seed farms and fish culture development (phase II),
Laos. Project findings and recommendations.

FAO, 1995. Development of fish culture extension in Lao PDR. Terminal report (interim).

FAO, 1995. Development of fish culture extension. Lao PDR. Project findings and
recommendations. Fl: DP/LAO/89/003.

FAO, 1996. Development of fish culture extension LAO/89/003. Project Assessment
Report.

FAO. 1998. Government fish fry production facilities in Lao PDR. LAO/97/007 Field
Document/1.

FAO. 1998. Small-scale fish hatcheries for Lao PDR. Fl: DP/LAO/97/007. STS-Field
Document No. 3.
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