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Preface

Producing food in water bodies in and around
the cities of Southeast Asia is commonplace.
People in these cities, often located on river
deltas, continue to rely on rice and fish as staple
foods.

The dynamic cities of the region have
experienced rapid growth in recent decades.
More people in these expanding urban areas
have led to increasing opportunities for
production and trading of
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food.

Changing access to, and
use of, land and water in
and around cities also
affect the communities
producing aquatic food.
Aquatic vegetables are a
particular feature of urban
aquaculture in Southeast
Asia, but have often been
ignored by scientists and
policy makers.

Here we present a
preliminary overview of
urban aquatic production
for one of four cities in the
region. We attempt to
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present the ‘whole picture’,
including an understanding
of the communities
involved, markets and trading, and the institutions
involved.

Project sites in four cities in Southeast Asia (red)
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Study Sites

The major sites of production of fish and aquatic
vegetables in and around Phnom Penh are well-
known. The main products include morning glory
and water mimosa produced in a waste-water
fed lake (Boeung Cheung Ek) by producers
located around its periphery. Snakehead, walking
and river catfish are raised in pens in a lake in
the centre of the city

fuAMnn

GriguniengoniniBluh  Suvigdngy
gudime g inmEinsinawussng e sds
BRI emsEth [Hne A ginstigh Gamn
ansginudusSmiunnhwadnitn ningie

&
SIGine: 4 Gine ({0 [Heiagd i pimsiEhuis]

(Boueng Kok), and in
ponds and cages in a
community situated to
the north of the city
(Prek Phnauv) close
to the suppliers of
trash fish from the
Great Lake.

Four communities

were identified to
describe typical
urban aquatic

systems in Phnom
Penh. Two of these

communities are
located on the
northern side of

Boeung Cheung Ek:
Tnot Chrum and Kba
Tomnub. Three and
four groups of
households, ‘krom’, in
each village,

See aerial
photograph
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respectively, are the
main producers of
morning glory. They
are located near the
main source of
wastewater from the
city and on the lake
side of the main road. Tnot Chrum is situated
closer to the emerging industrial zone, in which
textile and paper factories are found.

Two communities with concentrations of fish
farms were identified: Doung village and Muoy
village. Located on the northern side of Phnom
Penh, Phum Doung is close to supplies of trash

Location of communities studied: 1 - Tnot Chrum
village; 2 - Doung village ; 3 - Kba Tomnub village;
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Sites around Boeung Cheung Ek. (Scale: 1:50,000 Source: Geoinformatics Education Center, Phnom Penh)
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fish from the Great Lake that support pond and piguRmSINAUANGARY (A m neumn
cage culture of river (Pangasius) and walking
(Clarias) catfish. In contrast, pen culture in
Boeung Kok is the main system in Muoy village. L?im L’ﬁ}ﬁ'j ay L’ﬁﬁ%ngm Egmf,gﬁrﬂ mjﬁgﬁyﬁmﬁa

Bugigrny IR EHinsReREEMuHisintus S guth

We investigated wholesale markets close to SIEEW (RUSTUAR MUISBNEINWSHMALANEUL

these communities as well as medium, small
and street markets throughout the city.

TURIG{Y 4
il mimingdminfislilggpitm

faisinnnEudgum SunivAd SRpInAYe)y (A

1

Bunun SRpIAnuSips

Farmers live in houses over the pond to prevent theft in - i
Doung village Children live and play around Boeng Chueng Ek

TSNS [ g eI E BTG gt ipiaiis] BuRang iSRS Taitunn

The Production in Aquatic Peri-Urban Systems in Southeast Asia (Papussa) project is funded by the European

Commission ICA4-CT-2002-10020.




Communities

The culture of fish is most common among
medium to better-off households, whereas
aguatic vegetables are mainly produced and sold
by households that are medium to less well-off.

Commercial production of aquatic vegetables
was established before the Lon Nol era but its
expansion was hampered by poor market
access. It became re-established on a more
commercial-scale after the Pol Pot era, on the
return of people to both Phnom Penh and the
surrounding areas. Aquatic vegetables, especially
morning glory, began to replace rice in Boeung
Cheung Ek as supplies of sewage, and markets,
became re-established.

The poor also tend to be involved in fishing, fish
trading and the collection of wild aquatic
vegetables. Khmers dominate in three
communities, whereas in Doung village (Prek
Phnauv), there are as many Chams, and
Vietnamese people are also an important
minority.
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Role of aquatic plant production in livelihoods in Thot Chrum and Kba Tomnub villages (Boeung Cheung EKk)
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contributions. Employment in factories was also
more important than fish culture in Doung and
Muoy villages with fishing and taxi driving being
important secondary activities.

For people around Boeung Cheung Ek, morning
glory is the most important vegetable produced.
Although water mimosa and lotus are grown in
much smaller volumes, they are more valuable
and require different resources. Other vegetables
and fruit are produced in home plots and raised
areas within the lake for both sale and
consumption.

River catfish is the main type of fish cultured in
ponds and pens. Walking catfish are less popular
and only raised in ponds.
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Harvesting of morning glory in Boeung Cheung Ek
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Morning glory culture in Boeung Cheung Ek
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Resources

A decline in reliance on un-managed resources
is evident for people living around the Boeung
Cheung Ek over the last five decades. Formerly
both flooded forest and the availability of wild food
had declined; however a wide variety of snails,
turtles, snakes and certain fish species remain
and are utilised. Aquatic vegetables are now
intensively cropped throughout the year,
especially morning glory. Waste-water provides
most of the nutrients, but additional fertilisers
and pesticides are heavily applied.

Fish farmers in Prek Pnauv obtain trash fish from
several sources to use for feeding their fish in
ponds. This supply of fish is seasonal with small
freshwater trash fish being available from the
nearby Tonle Sap River from December to
February, whilst for the remainder of the year they
use marine trash fish supplied by middlemen.
Rice bran is used as fish feed throughout the
year. Some poorer households still rely heavily
on fishing and collecting wild aquatic plants from
nearby Somroung Lake and the Tonle Sap River
for sale and consumption.

In Boeung Kok, farmers feed waste restaurant
food, rice by-products and vegetables from
markets and growers to fish in pens. Pig pens
and household latrines are also often located
over pens stocked with fish. Farmers mix
medicines in feed when fish contract disease.
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Seed of all types is obtained from traders outside
the village. Lotus seeds are obtained from other
provinces. River catfish seed originating from
natural sources and increasingly hatcheries in
Vietnam are obtained through traders. Although
attempts have been made to establish
hatcheries locally, hybrid Clarias catfish seed
also mainly comes from Vietham throughout the
year.
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Resource map drawn by men in Muoy village

iR8GHSmSE UMB T MSHINITIAT ISIF S e

Seasonality

The end of the hot, dry season and start of the
rainy season (April to June) is the most difficult
period of the year for people in the communities,
especially the poor. llinesses, especially
diarrhoea and skin infections, and declining value
of aquatic vegetables are major problems. These
factors are probably linked to a decline in the
guality and quantity of water that starts in January
and becomes acute by March. Seasonality also
affects the production and price of morning glory
in Boeung Cheung Ek. During the rainy season,
the production and supply of morning glory are
higher resulting in lower selling price, whereas,
supply decreases in the dry season resulting in
higher prices.
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Seasonal calendar drawn up by men in Kbal Thomnub village Lﬂﬁ§sgﬁﬁ7fﬁffﬁmmsﬂﬁﬁmtﬁiﬁm tﬁgﬂﬁﬁ?fjﬂmésﬁ
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Fishing and fish trading by low-income people
decline to a low at this time and such people are
more likely to seek off-farm employment in
construction, transportation and the logging
industries. In contrast, fish farmers tend to sell
their fish at this time. For this group, the critical
season is at the onset of the cooler months
(October to November) when fish disease is
most likely. In recent years (1993 and 2000),
flooding particularly affected the poor when their
houses were destroyed by the floods. This also
led to destruction of morning glory plots resulting
in reduced yields. Many activities, however, are
not affected by the season, including
employment in factories, some service industries
and other non-agricultural activities. Livestock
production is also relatively unaffected by
seasonality. Some trading opportunities are very
seasonal and occur at the time of social and
religious occasions; for example, fruit selling by
women peaks during Chinese and Khmer new
year celebrations.

Villagers provide labour to markets,

construction and other non-agricultural activities.
HARBWARENSIENG

IFAYAIATANT 84 MANITRIGIaIAnanY

[URGS[UEIET
lgginin S eigiigjuindgnuyt

UM AR UNNSS ntONAYES it EH 9

n

=

gene® i SHime Sudipenny idwueniio
vigdnusinAthunnsuy 1 igimunergnn 19110
nibnny Budiniags eigududby Wan 1 gadgm
IRt migiRdpnemsifsidi hugiuhmsig
TS UTUR NG SIRN gmgﬁmmigﬁg& Bimnus
ighigipinsiinw iviyaiinfisgs 1 mitsang i
Suruid (R 1ve uhtsmsi ey MSEIAGEN i
ﬁg;jmmmigﬁﬁm gins gﬁmﬁ%‘fﬁ;mﬁmimi Ipng{RgEm
misranm - Brngns Bt MO 1 Sune HRGMYE Mg

[UUUBUHDEUAEnmn: 1 Bno{HuERBMuHes

o

mitdwsinddgamshiduginn i yigm
temwennime nwifadic sipugl ogem & booo
Grtsdminnywiemaisnipthnsfin it
igidsruaignmipimsmudn Sudthe  Himand
ISsMSUIMIgEAGRNGT BimRns Bushimwmaugw
siGgnmiuain 1 eiMAmAw R wrymosisigints
HOWNEIimang jus m:mnmgﬁmﬁmﬁ TINIGHY
B4 wRgmMOIERGRY 1 miSdisng foswitmegmgimi

g )

Gemthwigimuniiar g 8mwgs isminigs §h
Mgty 1w Swoutinaeyy Suanjasigie o
gernind (s
mAigIag e
istinuBuELs

SuBUEie 9

The Production in Aquatic Peri-Urban Systems in Southeast Asia (Papussa) project is funded by the European

Commission ICA4-CT-2002-10020.




Types of food consumed by households in the communities  [uiAgissaIENUMITEIMSS [T MaS s [HanTISTHaTES

Food consumption

People normally purchase their rice and most
other basic food items. Fish is retained by
farmers for home consumption and some
farmers eat their own poultry. In contrast, even if
pigs are raised by the household, pork is
purchased. Farmers producing aquatic
vegetables for the market tend to eat a proportion,
and additionally purchase other types of
vegetables. Fish farming households purchase
most of their vegetables. Fishing is common in
all villages to meet subsistence needs.

Woman farmer/collector explaining about aquatic

vegetable consumption
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Markets

Flows of production to consumers

Aquatic plant and fish production from these
communities is mostly sold fresh in market
places both inside and outside Phnom Penh.
Initially, collectors are the people who transport
these products to the market place where a
variety of traders are involved in the buying and
selling. Often they can play more than one role.
For example, the producers themselves are
often involved in the transport of aquatic
products.

There are three types of buyers: wholesaler,
retailer and finally, consumer. Sometimes the
market chain can be shortened when the
retailers or even consumers buy directly from
the producers.

As there is a great demand for fresh products,
market traders especially wholesalers employ
extra labour in addition to regular family labour.

. Large markets

Medium sized or
@ collection of small
- markets

Tkm

Location and types of markets surveyed
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Aquatic plants

Aquatic plants account for nearly
half of the total sales of
vegetables in Phnom Penh.
Morning glory is by far the most
important aquatic plant product
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Market share of vegetables sold in Phnom Penh
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Morning glory to be sold to human consumers (left) and to pig farmers (right)
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Fish

Fish is a common and popular dish of the people
of Phnom Penh. Although both marine and
freshwater wild fish are more popular, they are
expensive and some urban people cannot afford
them. As result, they rely on the relatively lower
priced cultured fish raised around the city. The
major species are river catfish, walking catfish
and snakehead. Consumers in Phnom Penh
have a preference for snakehead and walking
catfish, although the price of pangasius is lower.
Almost all of the river catfish grown around the
city is transported and sold to other provinces.
In general in Phnom Penh, there is little demand
among higher income consumers for river
catfish because of a widespread perception that
it is raised in latrine ponds and pens.

Products of urban aquatic systems in Phnom
Penh do not only feed Phnom Penh people;
significant amounts are transported and sold
outside. In terms of river catfish, urban people
know where they are raised. However, the extent
to which consumers outside are aware of this
information is unsure.

Fish products sold in Phnom
Penh markets
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Institutions involved in aquatic production in peri-urban Phnom Penh
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Institutional Issues

There are many people living in the municipality
of Phnom Penh who are still relying on aquatic
food production systems. Although these areas
are directly administrated by Phnom Penh
Municipality, there are a number of other
institutions who have roles and responsibilities.

There is a lack of clarity about the role of
institutions related to urban aquatic systems in
Phnom Penh especially on aquatic vegetable
production. Although there is some
communication and co-ordination among these
institutions (government and non-government),
working together in the field had not been easy.
These institutions usually work independently
and separately from the communities, without
any participation from the local people. The local
people themselves are uninterested in some
projects in their communities because of
previous experiences with projects that did not
include them in any way.
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Land use is a major issue faced by people in
urban areas. Some people rent land or surface
of water from other, richer people. Some
changes and development may lead to positive
or negative impacts on people’s livelihood such
as land filling and removal. There seems to be
no action to control such activities even though
there are laws and regulations that exist.

The Government has a policy to promote aquatic
production through recycling of wastewater by
using natural water bodies such as Boeung
Cheung Ek. However, with the increasing
number of factories and the industrial sector
around the lake, the future livelihood of the people
who live around, and depend on, the lake is
uncertain.
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Wastewater from Phnom Penh being pumped into Boeung Cheung Ek
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List of Participants to the State-of-the-System Workshop
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This report is based on participatory community
appraisals (PCA), marketing and institutional surveys
conducted in 4 communities, 13 markets and 7
institutions, respectively, in and around Phnom Penh,
Cambodia. The surveys are part of the project on
Production in Aquatic Peri-Urban Aquatic Systemsin
Southeast Asia (PAPUSSA), funded by the European
Commission. These surveys were conducted by the
Royal University of Agriculture (RUA)?, facilitated by
the Asian Institute of Technology (AIT)?, and in
coordination with project partners from the University
of Stirling-UK3, University of Durham-UK*, and the
Royal Veterinary and Agricultural University (KVL)-
Denmark®. The marketing survey was conducted from
July to September 2003, the institutional survey from
August to September 2003, and the PCA from October
to November 2003. Survey respondents consisted of
91 persons for the PCA, 233 persons for the market
survey (10% wholesalers/collectors, 16% producers/
wholesalers, 38% retailers and 36% consumers) and
6 government and non-government organizations for
the institutional survey. Stakeholder-specific and semi-
structured questionnaires were used. Data from the
surveys were processed, analysed and presented in a
State-of-the-System (SOS) Workshop organized by
RUA, in December 2003, at RUA, Cambodia with
assistance from PAPUSSA institutional partners?34,
The SOS Workshop was attended by 8 farmers/
producers, 8 sellers, 8 officers and 6 policy-makers,
together with 5 partners. Facilitation was provided by
RUA®and PAPUSSA Khmer project staff.

This report was drafted simultaneously in both
languages immediately after the workshop to reflect
major outcomes. David Little, William Leschen, Albert
Salamanca, Chhouk Borin, Thak Kuntheang, Siriluck
Sirisup and Khan Sophirom edited the report.
Assistance of staff® from partner institutions during the
workshop and report preparation is greatly appreciated.

Any comments or discussion relating to the issues in
this report should be sent to any of the following con-
tact persons:

Dr. David Little

Institute of Aquaculture, University of Stirling
Scotland, FK9 4LA, U.K.
d.c.little@stir.ac.uk

Mr. Chhouk Borin

Faculty of Fisheries, Royal University of Agriculture
2696, Chamcar Daung, Dangkor District,

Phnom Penh, Cambodia
012898095@mobitel.com.kh
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Dr. Jonathan Rigg

Department of Geography

University of Durham

Science Site, South Road DH1 3LE Durham, U.K.
J.D.Rigg@durham.ac.uk

Dr. Anders Dalsgaard

Department of Veterinary Microbiology
Royal Veterinary and Agricultural University
Bulowsvej 17, Frederiksberg 1870 Denmark
Anders.Dalsgaard@vetmi.kvl.dk

1Chhouk Borin, Thak Kuntheang, Sok Daream, Chhim
Rumuny; 2Dr. Siriluck Sirisup, Wanwisa Saelee; ®Dr. David
Little, William Leschen; “Dr. Jonathan Rigg, Albert
Salamanca; °Dr. Anders Dalsgaard, Helle Marcussen;
5Srey Saman, Oul Notty, Tuy Savry , Sam Chinho; "Reporter,
Rasmei Kampuchea Newspaper; éDr. Phung Dac Cam
and Dr. Phuong-National Institute of Hygiene and
Epidemiology, Hanoi, Vietnam; Dr. Nigel Willby University
of Stirling; Khov Kuong, Arlene Nietes-Satapornvanit-AARM/
AlT.
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