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Pen Fish Culture in Shallow Freshwater Lakes

Shallow freshwater lakes are a very important resource in China. Since the mid-80s, 
development of fisheries in shallow freshwater lakes has attracted the interest of the 
government. Different kinds of resource enhancement and aquaculture approaches 
and techniques were tested and adopted in different types of shallow freshwater 
lakes, aimed at improving the income levels of fishermen and rural communities 
around the lakes.

Although effective increases in fish production through the protection of natural fish 
resources and stocking of artificially produced seeds in many inland lakes can be 
achieved, such approaches depend entirely on natural productivity. The fish yield is 
often influenced by managerial factors, especially the ability to control fishing 
activities in the water bodies. Moreover, these approaches become much less 
effective in larger natural water bodies.



However, pen fish culture, introduced 
to inland freshwater lakes in China two 
decades ago, has proven to be a 
very effective way of growing more 
fish in large shallow freshwater lakes. It 
is suitable for both large and family-
scale operations. In Jiangsu province, 
where pen fish first started in China, 
fish pen area has exceeded 10,000 ha 
in 1999.

Culture technology

Compared with other aquaculture 
systems, pen fish culture involves the 

use of simple technologies. The major technical aspects are discussed below.

Site selection

Selection of site for fish pen installation significantly affects the output of the 
operation. Among the most important factors for consideration are:

● appropriate water depth (3-5 m);
● relatively stable water level, mild current is desirable; and
● bottom with little silt and absence of emergent aquatic weeds/plants are 

favorable for constructing fish pen.

Setting up fish pen

A fish pen’s function is to keep the fish in a confined area to facilitate feeding and 
other management operations. Suitable sizes of fish pens for single-family operations 
are 0.3-0.5 ha.

Bamboo and polyethylene netting 
are common materials used in 
building a fish pen. Ready-made 
netting or bamboo screen is fixed 
to the bamboo posts driven 0.5-1 
m deep into the bottom soil to 
form a circular or rectangular 
enclosure. The mesh size of the net 
or bamboo screen should be small 
enough to prevent fish from 
escaping.



Round fish pens use less materials per unit area.

The top of the fish pen should be 0.5-1 m above the expected maximum water level. 
The bottom should be buried 20-30 cm into the soil using a weight or sinker 
(stone/gravel bag or iron chain sewed to the bottom of the net or screen) to prevent 
fish from escaping beneath the net or screen. The pen enclosure should have a gate 
to allow the boat to go in and out the pen for production operations.

Suitable fish species and stocking

Polyculture is commonly 
practiced in fish pens. 
Herbivores, such as grass carp 
(Ctenopharyngodon idella) and 
blunt snout bream 
(Megalobrama
amblyocephalia); omnivores, 
such as common carp (Cyprinus
carpio) and crucian carp 
(Carassius auratus); and filter 
feeders, such as silver carp 
(Hypophthalmichthys molitrix) 
and bighead carp (Aristichthys
nobilis) can be cultured within 
one fish pen. However, the species composition should be carefully determined 
depending on the availability of natural food. On the average, herbivorous fish 
account for 60-80%; omnivores, 20-30% and filter feeders, 10-20% of the total stocking 
weight.

Recently, species of higher value like mandarin fish, Chinese mitten-handed crab, 
giant freshwater prawn (Macrobrachium rosenbergii) and local freshwater prawn (M.
nipponensis) have become important species for culture in pen in some areas. The 
economic return is significantly higher, although it also involves higher cost in seed or 
feed, or both.

To achieve high survival rates and greater fish weight during the culture period, large 
size fingerlings are recommended for stocking in pens. The stocking size is normally 25-
250 g depending on the species. On the average, fish stocked in pens gain five to 
ten times their body weight during the eight to ten months of culture period. The 
body weight gain is mainly affected by temperature and availability of feed.

The stocking time depends on the supply of seeds so it is advisable to stock early, 
whenever fish seeds are available.

Feeding



Day-to-day regular feeding is very 
important to ensure good fish 
growth. A feeding frame (for 
floating feeds such as weeds and 
grasses) and a submerged feeding 
tray (for artificial feeds such as 
hard pellets) should be installed in 
the pen. It allows the farmers to 
monitor the feeding of fish and 
remove leftover feeds.

Farmers are advised to use locally 
available natural food to reduce production costs. They are encouraged to collect 
aquatic weeds and mollusk from the same water body to feed the fish inside the 
pen. When artificial feeds are used, farmers are encouraged to acquire a small pellet 
formation machine to make farm-made hard pellets with oil cakes, wheat bran and 
rice bran and other locally available raw ingredients. Pellet feed causes less pollution 
to the water because of reduced loss of feed when compared with the direct use of 
these raw materials.

The quantity of feed should be adjusted according to the temperature and weather, 
and increased according to the growth of the fish. During good weather and under 
high temperatures, more feed should be added.

Harvesting

Several types of fishing gears are used for harvesting in the pen. Gill and casting nets 
are used in partial or selective harvesting during the culture period. In addition, 
seining is carried out for total harvest by the end of the production season.

Production and economic return

Seeds and feeds account for the largest proportion of production cost in pen culture. 
In large-scale production, fish production ranges from 3,000 to 10,000 kg/ha. The 
annual economic return from pen culture ranges from US$ 1,500 to 3,000/ha.

Pen fish culture in Gehu Lake: A Case Study

Gehu Lake is a typical shallow freshwater lake with abundant aquatic weeds. It is 
located in Jiangsu Province in the lower reach of the Yangtze River. The water 
surface area of the lake is approximately 16,400 ha. An integrated approach 
involving pen culture, protection of natural fishery resources and conservation of 



environment has been carried out since 1991. Pen culture has played a major role in 
achieving higher fish production from the lake.

Pen fish culture in Gehu Lake 
employed two major stocking 
models. In the first model 
both blunt snout bream and 
grass carp were used as 
major species, whereas 
Chinese bream is the only 
major species in the second 
model. Stocking of filter 
feeders in fish pens is 
relatively low because the whole lake already has silver and bighead carp in the 
open area.

Favorable environmental conditions has made the practice of pen culture in Gehu 
Lake very successful. The rich aquatic weeds ensure good water quality and food 
source. The culture models used are suitable for the environmental conditions and 
natural resources of the lake. [Herbivorous fish -- grass carp and Chinese bream -- are 
the major culture species.]

Constraints and concerns for future development



Despite the advantages of pen culture in shallow freshwater lakes, there are several 
constraints and concerns that should be taken into account in future development.

● Pen fish culture is operated in natural open water. It is, therefore, susceptible to 
some natural hazards such as floods and typhoon that might cause serious 
damage to the fish pen and financial losses. Good site selection and close 
supervision can help minimize the possibility of such damage.

● Poor planning and management of culture operations can damage the 
natural environment and affect the other important functions of the lake. To 
avoid such adverse impacts, natural food from the lake should be used. When 
commercial feed is used, the quality and quantity should be well controlled to 
minimize pollution caused by feed wastes.

● There should be a very strict control on the expansion of pen culture area 
according to the type and character of the lake.

● Farmers around the lake do not have the same access to lakes compared to 
fishpen holders. Measures should be taken to minimize or avoid conflicts 
between farmers involved in pen culture and those who are not.
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Pen and Cage Culture in Philippine Lakes

Pen and cage culture systems have existed for nearly three decades, both on 
commercial and small scale, in Philippine lakes particularly in Laguna de Bay and in 
the seven crater lakes in San Pablo City. Likewise, Taal Lake has attracted investors in 
cage farming. Milkfish (bangus) is the most popular species for pens, while Nile tilapia 
is most preferred species for monoculture in cages. This article discusses two cases 
and the lessons learned from these two sites.

Laguna de Bay

Laguna de Bay is a shallow (3.0 m), 90,000-ha lake, the largest in the Philippines. The 
overall responsibilility for water resources management of the lake belongs to the 
Laguna Lake Development Authority (LLDA). In 1970, LLDA initiated fishpen culture 
that proved that milkfish production could be sustained with the use of natural food 
(phytoplankton), which was seasonally abundant in the lake, and that fish yield 
could be increased 3.5 times over that in open water, a potential profitable 
enterprise for poor lakeshore families. LLDA offered the fishpen technology to the 
fishermen under a cooperative scheme but it was not readily accepted because of 
initial capital constraints and satisfaction with the open water catch i.e., goby 
(Glossogobius giurus), perch (Therapon plumbeus), carp (Cyprinus carpio) and 
catfish (Arius manilensis, Clarias macrocephalus and Clarias batrachus), reaching 
80,000-82,000 tons in 1961-1964. This prompted businessmen, politicians, and even 



ranking military officers to go into fishpen culture which then spread rapidly. Fishpen 
operators became a potent and very influential bloc. Under LLDA regulation, no 
corporation could have more than 50 ha of fishpen concession. However, influential 
investors managed to circumvent the regulation by putting up interlocking 
corporations actually controlled by the same people. The chaos was aggravated by 
fishpen permits issued by municipal mayors of lakeshore municipalities without 
coordination with or reference to LLDA's zoning or master plan. From 5,000 ha in 
1973, fishpen area expanded to 31,000 ha in 1982. Stocking density ranged from 
25,000 to 100,000 milkfish fingerlings/ha.



The proliferation of fishpens 
resulted in socio-economic 
problems affecting both pen 
operators and marginal 
fisherfolk. Milkfish rearing period 
was stretched to 8-15 months. 
The annual yield dropped from 4 
t/ha in 1973 to 2 t/ha in 1982. 
Moreover, the fishpen 
production was 62,000 tons and, 
from the remaining two-thirds of 
the lake open to the small 
fishermen,19,000 t for a total 
yield of 81,000 t. This was clearly 
equivalent to the yearly catch in 1961-1964 when there were no fishpens in the lake.

To the environmentalists, fishpen did not contribute to the total finfish production of 
the lake. The reduced catch not only prejudiced the more than 15,000 families of 
small fishermen, but also affected those engaged in snail collection and duck-
raising. Congestion of fish pens blocked the movement of water hyacinth 
(Eichhornia crassipes) in navigational lanes, hindering the movement of fishing and 
commercial boats. Access to open waters became difficult for the small fishermen, 
who were accused of poaching. As a result, confrontations between the poor 
fisherfolk and the affluent pen operators were reported.

To assist the fisherfolk, a project funded by the Asian Development Bank, the 
Organization of Petroleum Exporting Countries (OPEC) and the government was 
launched through LLDA in 1988. The project extended sub-loans to 1,550 poor 
fishermen for the development of 550 fish pen modules covering 2,500 ha. The 
project, however, failed because of the long grow-out period for fish resulting from 
the lake's declining productivity. The typhoons also wiped out many fish pen 
modules shortly after completion. Overall, poor fishermen have not benefited yet but 
the loans must be repaid.

Lessons learned

1.  Proper management and political will

The conflict of jurisdiction over the lake between the lakeshore municipalities and 
LLDA was resolved by the Supreme Court in favor of LLDA. In 1996, a new master 
plan for a fish pen belt was approved by former President Fidel Ramos, which 
effectively reduced the area for pens to 10,000 ha and provided more open area 
for fishermen. Fish pens outside the belt were demolished or relocated. Under the 



new administration, the implementation of the fishpen belt has yet to be evaluated.

2.  The carrying capacity of lakes should be 
considered in
aquaculture planning

One of the mistakes in the past was to attribute fish 
yields (tons per hectare) to the water areas covered 
by the pens and cages. It was not taken into 
account that water circulates in and out of fish pen 
and, hence, fish production was a result of a wider 
feeding area beyond the enclosures In a 1991 
evaluation, a hectare of fishpen stocked with 60,000 
milkfish fingerlings required a food supply area of about 12 ha. Therefore, the 
reported yield of 4 t/ha actually meant 4 t/12 ha of lake area. Adding more fishpens, 
therefore, meant exceeding the carrying capacity of the lake.

3.    Stakeholders’ awareness of the ecological events of the lake is important

Laguna de Bay undergoes two important limnological behaviors, which affect 
fisheries. First, is the regular occurrence of high turbidity due to strong winds and 
second, seawater intrusion when lake level recedes to the average low level of 
Manila Bay. As a consequence of high turbidity, the phytoplankton becomes scarce 
but as sea water backflows to the lake, settling of suspended matter and clearing 
followed. Phytoplankton production is stimulated and the lake turns green in color 
with algal bloom formation – an abundance of natural food welcomed by pen and 
cage operators and fishermen. The government, however, began pursuing the use 
of Laguna de Bay as source of domestic water supply in the new millenium. The 
back flow of sea water had to be prevented through the operation of a hydraulic 
structure endangering the food web of the lake. Strong opposition from the fishery 
sector forced the government to study other options to preserve the multipurpose 
use of the lake.

Sampaloc Lake

Sampaloc Lake is 104 ha, the largest of the seven crater lakes of San Pablo City. Due 
to an average depth of 20 m, the lake exhibits thermal layering in summer and 
overturn or upwelling in the cold months of December to February.

Floating cage for tilapia culture (10 m x 10 m or 20 m x 5 m) was introduced in 1976. 
It expanded to 33 ha in 1991. The operators of the cages are small holders. The 
problem started when cage culture expanded to 6 ha (tilapia fingerlings raised to 
market size in about 13 months); in 1986, the fishfarmers started using commercial 



feeds at a rate of 187 t/ha for three crops a year. For a collective area of 33 ha, 
about 6,000 t of feeds were dumped into the lake annually.

Lessons learned

1.  Cage culture with intensive feeding is a potential polluter of aquatic 
ecosystems

Feed losses, fish feces and other organic wastes generated by the cage culture 
resulted in the progressive disappearance of dissolved oxygen, a high BOD5 load 
and almost lethal concentrations of ammonia and total sulphides. In 1990, unaware 
of what was happening in the bottom layers, the cage operators sustained their 
feeding by negotiating for a few million peso-loan from a bank. SEAFDEC 
researchers working on the lake warned the operators about the possibility of a 
fishkill due to a large volume of anoxic and toxic waters that had developed 
underneath the cages and advised them to harvest the stocks. The warning was 
ignored and a massive fishkill of market size tilapia occurred. Cage operators lost 
their investment and had to shoulder the payment of the loan.

2.  Regulate fish cage area within 10-12 ha. of the lake surface area

A team composed of SEAFDEC researchers, the Seven Lakes Fisherfolk Federation, 
the Foundation for the Philippine Environment and the Nationwide Coalition of 
Fisherfolk for Aquatic Reform recommended to LLDA the implementation of a zoning 
map that will reduce cage area to only 10-12 ha. (The scientific basis for the 
allocated area is not clear – just a rule of thumb.)

Taal Lake

Taal Lake is the third largest lake in the Philippines with a total area of 24,356 ha. It is 
one of the cleanest lakes with dissolved oxygen still high in deep layers. The lake has 
an endemic species, the freshwater sardine (tawilis). To date, tilapia cage culture 
occupies only 0.19% of the surface area of the lake. Stocking density for a 10 m x 10 
m x 5 m cage is about 10,000 tilapia fingerlings. Since the lake is not eutrophic, 
natural food is low requiring feeding for the culture. The impact of cage culture with 
intensive feeding in a congested area is beginning to show through the slow 
disappearance of dissolved oxygen in the water column. It is hoped that we have 
learned from the two previously mentioned lakes. The other impact to be monitored 
is the effect of the escaped tilapia on the population of the endemic species. The 
once scenic lake viewed from Tagaytay City is affected by the increasing number of 
floating cages that are beginning to look like floating debris.

Prepared by:
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Integrated Development of Floodplain Wetlands 
in India

Floodplain wetlands constitute a group of lentic water bodies associated with the 
floodplains of Indian rivers, known by different local names such as beels, chaurs, 
mans, boars, hoars and pats. They are usually cut-off river meanders (oxbow lakes), 
tectonic depressions, back swamps or sloughs, covering a total surface area of 
more than 200,000 ha spread over the eastern and northeastern regions of the 
country. Floodplain wetlands in India support subsistence and commercial capture 
fisheries, practiced by the local fisher communities.

Multiple uses of wetlands and resulting conflicts

Although fishing is the main economic activity in the floodplain 
wetlands, a wide range of other activities like irrigation, 
agriculture, duck rearing, post harvest activities, navigation and 
washing, are closely linked to these water bodies, making them 
a lifeline of rural West Bengal and Assam. Traditionally, these 
different activities have been carried out in harmony but in 
recent times, conflicts between agriculture and fisheries have 
become evident. Agriculturists would like to reclaim and convert as much 
lake area as possible into agricultural fields. A similar, though smaller, conflict 
exists within the fisheries segment -- among the intensive aquaculture, 
capture and culture-based fisheries. Attempts were made by the Central 
Inland Capture Fisheries Research Institute (CIFRI) to harmonize the various 
developmental activities by advocating an integrated approach.



Importance of capture fisheries in floodplain wetlands

Continuous water renewal from rivers helps maintain capture fisheries in the open 
lakes on a sustainable basis. Encouraging fishery based on the wild stock of fish is 
essential for two main reasons:

1.   Maintaining the supply line of different species

In India, there is growing discontent among the fish consumers over the dominance 
of major carps in the fish market. With the steady flow of catla and rohu from large-
scale aquaculture farms in the State of Andhra Pradesh, consumers have become 
species conscious.

Consumers seem to be bored with 
the once coveted Indian major 
carps. Today, in all the major inland 
fish consuming states like West 
Bengal and Assam, local fish 
species (Anabas testudineus, 
Clarias batrachus, Heteropneustes 
fossilis, Gudusia chapra, 
Aspidoparia morar, 
Amblypharyngodon mola, Ompok 
pabo, Labeo bata, Puntius spp. 
and Channa spp., to name a few) 
have become more expensive. It is 
a common complaint in these 
states that the local species of fish 
are too expensive, so it is essential 
to keep the supply line of these 
species intact by retaining the 
capture fishery. In this context and 
considering the need to address 
the loss of biodiversity, capture fishery of the open floodplain wetlands assumes 
importance.

2.   Protecting the interests of traditional fishers

Capture fishery is equally important in protecting the interests of traditional fishers 
who depend on fishing for livelihood. There is a growing tendency to convert the 
open waters into intensive aquaculture systems in coastal, mangrove and other 
wetland ecosystems. This is leading to many social conflicts. The traditional local 
fishers (often landless) are generally deprived of their right of access to common 
property resources. If alternative employment is not provided, their livelihood will be 
adversely affected and an already impoverished section will become poorer.



Augmenting the capture fisheries

In order to increase production from the lakes, some culture practices can be easily 
incorporated without disturbing the existing practice of capture fisheries. A system of 
combining capture fishery and aquaculture has been developed by the CIFRI, 
which is practiced widely in the eastern and northeastern states of India.

Under this system, a series of small enclosures are created along the periphery of the 
lake to be leased out to entrepreneurs for aquaculture. These enclosures can be 
made of earthen dikes (sometimes strengthened with water hyacinth removed from 
the lake) or bamboo mat barricades. Some of the enclosures can act as nurseries to 
rear fish seed both for aquaculture and stocking. When culture-based fishery is 
practiced, the connecting channel should be protected with wire mesh to prevent 
the stocked fish from escaping.

Integrated systems

Floodplain wetlands and areas along their margins already tend to become 
swamps: converting these marginal areas into paddy fields is a common practice 
among relatively resource-rich farmers. The lake area consequently shrinks. Fishers 
get marginalized in the process. This is a very common cause of conflict among the 
various water users. As some of the lakes serve as bird sanctuaries, environmentalists 
are often cautious about competing uses. The floodplain wetlands are used for a 
variety of other purposes such as navigation, jute retting, collection of edible 
aquatic mollusks and plants. Each activity affects other water users.



A plan has been developed to 
integrate the many uses of 
floodplain wetlands and minimize 
conflicts. The current example 
refers to a plan drawn for a 
floodplain wetland in West 
Bengal, India, which has a 
swampy southern portion and a 
relatively deep northern portion, 
where the river connection exists.

The integration plan envisages 
developing agriculture and 
aquaculture in the southern 
portion, while leaving the 
northern part for capture and 
culture-based fisheries. There will 
be a dike separating the two 
segments of the lake and water 
flow to the agriculture and 
aquaculture activities in the 
southern segment will be 
regulated through small canals. A 
central marshy portion of the 
southern segment will be left to 
attract the migratory and local 
birds, which frequent the place. 
However, the long-term effects of 
this type of development on the hydrodynamics and natural biological productivity 
of the lake are not adequately assessed.

Conclusion

● Capture fishery should be maintained in as many open lakes as possible to 
keep up the supply line of different fish species into the market, conserve fish 
biodiversity and ensure the security of livelihood of traditional fishers.

● Fish production in the beels can be increased to meet growing demands by 
carefully incorporating some culture methods.

● Conflicts that arise among various water users in the floodplain wetlands can 
be resolved to some extent by planning various activities through an 
integrated approach.

Prepared by:
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Freshwater Cage Culture of Chinese Carps

Modern cage culture was introduced in China 
more than two decades ago. The techniques 
have spread widely across the country with 
varying degrees of adaptation to local 
conditions. Gradually, cage culture became 
one of the major aquaculture systems in the 
country. It has contributed remarkably to the 
improvement of living standards, ensuring food 
security, generating higher income and 
creating additional jobs. Cage culture of carps 
retains its importance in socio-economically 
disadvantaged areas in particular.

Cage culture is very suitable to a wide range of 
open freshwater bodies, especially reservoirs. It 
may involve some risks of loss (fish escape, 
typhoon and flood, etc.) and require 
moderately high quality of artificial feeds in intensive culture.



Advantages of carps for cage culture

   Carps are native to the country.

   Local market demand is high due to a tradition of carp 
consumption, despite its relatively low price.

   Mature hatchery technology ensures the supply of 
quality seeds that are widely available at large quantities 
and low prices.

   Carps are low in the food chain or trophic level, thus, carp culture has 
less impact on the environment.

   Variations in the feeding habits of carps allow polyculture in cages 
with little or no competition for food between species. It gives farmers a 
wide range of choices regarding the level of intensity of culture. Carps 
accept many types of artificial or supplementary feeds.

Some non-technical aspects have to be considered in developing cage culture. Fish 
culture is usually not the primary or high-priority user of a water body such as a 
reservoir. Development of cage culture is often influenced by the primary use or 
purpose of the water body, such as irrigation, navigation, water passage for flood 
control, etc. Some open waters of sightseeing or recreational value allow the release 
of fingerlings only and no other aquaculture activities or inputs. Cage culture with 
artificial feeding is discouraged or totally prohibited in reservoirs or lakes that are 
primarily sources of drinking water. On the other hand, growing filter feeders like silver 
carp and bighead are encouraged. These could help in harvesting nutrients by 
feeding on the plankton.

Water bodies suitable for cage culture

Generally, water bodies for carp culture should be suitable for cage installation: 
water quality should meet the general requirements set by the National Standard of 
Water Quality for Fisheries. For example, the pH value should be 7.0 – 8.5 and the 
dissolved oxygen should be above 5 mg/l for at least 16 consecutive hours in 24 
hours of monitoring and not less than 3 mg/l for the rest of the time. Other 
considerations include the flow/movement of water, site accessibility, etc. Inland 
waters used for cage culture include reservoirs, lakes, rivers, streams and canals, etc.

Produce from cages

Culture of large size carp fingerlings (also called yearling) in cages

● From small fingerlings (about 3 cm) to large size fingerlings (50-100 g)
● Usually in reservoirs and lakes. Large size fingerlings are produced for stocking 

in cages for the following year or for release into the lake or reservoirs, 
depending on the nature of the operation.



Culture of food fish in cages

● From large size fingerlings to marketable size.

Culture of food fish and fingerlings in same cage

● Fingerlings and yearlings are stocked in cages at the same time. Marketable-
sized fish are harvested for selling at the end of culture cycle. The yearling 
grown from fingerlings continue to be cultured the next year but with a new 
batch of fingerlings.

Major carp species for cage culture in China

Filter feeders

Silver carp (Hypophthalmichthys molitrix) and 
bighead carp (Aristichthys nobilis) are typical filter 
feeders. These two species feed mainly on 
phytoplankton and zooplankton, respectively. They 
are suitable for culture in relatively fertile water rich 
in plankton. They occupy different feeding niches 
and therefore, could be stocked in the same cage. 
Feeding is not applied in cage. Polyculture of silver 
carp and bighead in cages could yield up to 8 
kg/sq m if the water is abundant in plankton. 
However, the market value is relatively low.

Herbivorous carps

Grass carp (Ctenopharyngodon idella) and blunt 
snout bream (Megalobrama amblyocephala) are 
foraging species. Their natural food is aquatic plants 
but they will also eat terrestrial grasses, vegetables 
and pellet feeds. Grass carp is famous for being 
voracious and is a fast grower. Blunt snout bream 
grows moderately fast but its marketable size (300-
500 g) is much smaller than grass carp (1.5 kg 
above). The market prices of these two species are 
higher than those for silver carp and bighead.

Omnivorous carps

Omnivore carps include common carp (Cyprinus
carpio) and crucian carp (Carassius auratus). They 



also feed on pellet feeds. Common carp can fetch 
a moderately high price, especially in northern 
China. Crucian carp is a bony fish favored by 
consumers in some provinces.

Other indigenous carps

Mud carp (Cirrhina molitrorella) from southern China 
and small scale fish (Plagiognathops micrrolepis)
found in central and eastern China are cultured in 
cages as minor species. Their feeding habits are 
similar: feeding on leaves of plants, filamentous algae, 
detritus, epiphytic diatoms and some aquatic insects, 
etc.

Types of cages used for carp culture

For freshwater fish culture, cages are 
designed and constructed according 
to the conditions of the locality and 
locally available materials. There is no 
strict standard for the type of cage to 
be used. The size of the cage ranges 
from 1 - 200 sq m, although the 
majority are between 1 - 30 sq m. The 
general trend is to use smaller cages 
for easy management and 
maintenance and better exchange 
of water. Individual cages are 
arranged in such a way that 
maximum water exchange is 
achieved. It is generally 
recommended that water exchange 
be completed in each cage within 
0.5 - 1 minute.

In shallow waters, stationary cages 
are constructed for fish culture. On 
the other hand, floating cages are installed in deep lakes and reservoirs. The bottom 
of stationary cages should be 0.5 – 1.0 m above the bottom of the water. Depth of 
the cage is usually 1.5 – 2.5 m for lakes and 2 – 4 m for reservoirs.

Among locally available materials for cage construction, bamboo and ready-made 
polyethylene nets are commonly used. Such cages could last for three years.



Mesh size differs according to the purpose of culture. The mesh size for large carp 
fingerling culture is 1.0 - 1.5 cm. For grow-out culture, the mesh size depends on the 
size of seed to stock. An empirical equation for determining the net mesh size for 
cage culture of carps is widely accepted:

Stocking

Stocking for growing yearlings

Monoculture is recommend for yearling culture. 
Seed fish from nursery pond for culture in cages 
should not be less than 3 cm in length. Very fine 
mesh size is needed for constructing the cage if the 
fingerlings are too small. The stocking density (150- 
600 fish/sq m) depends on food availability (in the 
water) and targeted size of yearlings at harvest.

Stocking for grow-out

Both monoculture and polyculture are employed for carp grow-out culture in cages 
in China. The smaller the cage, the higher the stocking density. With sufficient feeds 
available, the main factor limiting fish growth is oxygen and not fish density. Some, 
however, also suggest that high density of fish in the cage reduces fish movement, 
saving energy for growth.

Filter feeders (silver carp and bighead) of 100 g sizes are stocked at 1-3 kg/sq m. 
Ratio between bighead and silver carp largely depends on the composition of 
planktons in the water. There should be 50-60% of big head for stocking if the ratio of 
zooplankton to phytoplankton in the water is 1:1000. Bighead could be increased to 
80% if the ratio is 2:1000.

For other carps, the culture is usually semi-intensive or intensive (in terms of feed 
input). A generally recommended stocking density is 5-10 kg/sq m for a cage of 20-
40 sq m in size and 10-20 kg/sq m for a cage of less than 10 sq m. The uniformity of 
yearlings of the same species is important to achieve good results at harvest.

Routine management



● Feeding (non-filter 
feeders) Constant 
supply of feed of good 
quality at reasonable 
cost is important to 
ensure technical and 
economic viability of 
carp culture in cages.

● Removal of leftover feed
● Regular inspection of 

cage
● Cleaning of net and 

removal of foul materials and organisms
● Avoiding cage damage during typhoons or floods by taking precautions
● Monitoring fish health and disease occurrence, apply medicines for disease 

prevention.

Harvest and marketing

● Harvest in fish cages is 
relatively simple and 
easy.

● Careful handling is 
important to avoid 
injury to fish at harvest 
and during transfer to 
market.

● Fish wounds result in 
lower market prices. 
Dead fish fetches a 
lower price than live 
fish.

● Both partial harvest 
and total harvest can 
be applied to carp 
food fish culture in 
cages.

● Farmers or farmer groups should learn to collect supply and demand 
information to develop market strategies.

Reference

Sifa, L. and J. Mathias (editor). 1994. Development of Aquaculture and Fisheries 
Sciences, 28. Freshwater Fish Culture in China: Principle and Practice. Elsevier 
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Low-Cost Cage Culture in Upland Areas of 
Vietnam

Cage culture is an intensive form of fish culture commonly practiced in rivers, lakes, 
streams, reservoirs and irrigation channels.

Advantages

● Allows for high stocking density because of free flowing water.
● Locally available fish feed and material for making the cage.
● All members of the family can participate, including women and elders.
● Quick returns with high yields and profitability.

Site selection

● Away from the impact of industrial wastes and other polluting agents such as 
domestic waste from backyard pigs.

● Away from river transportation routes.
● Velocity of water flow of the river/stream should be about 0.2 to 0.3 meters per 

second (mps) for best results.
● Area has clean, residual free unpolluted waste.



Cage design

Two main types

1. Nylon net cage with bamboo or wooden skeleton 
size 4 m length x 3 m width x 2 m height.

2. Bamboo or wooden cage size 5m length x 3m 
width x 1.6m height. The size of the cage depends on 
the water depth, velocity of water flow, materials 
used and capacity of the farmers.

Placing cages

To avoid outbreaks of fish diseases, the distance between the cage bottom and 
sediment should be more than 0.5 m up to a distance determined by the depth of 
the water body.

Recommended distances between one cage and the next should not be less than 
10-15 m. Distance between two groups of cages should be 150-200 m.

These recommendations have become regulations that are now enforced by 
government fishery advisors from the Fisheries Management Department after they 
discovered a fish disease problem in 1994 (due to the close proximity of cages).



Cultivable
species

Chinese grass carp 
(Ctenopharyngodon
idella), indigenous 
grass-eating carp 
(Spinibarbythis
denticulatus),
common carp and 
sometimes tilapia are 
the most popular 
species used for 
cage culture.

Stocking density and size

● Vigorous and healthy seed of 
uniform size (150-200 g/fish) 
are preferred for stocking the 
cages.

● Stocking density is usually kept 
at 30-40 fish/m3

Prophylactic treatment to prevent diseases

Before stocking, give fingerlings a bath in a 2-3% salt solution for two to three 
minutes to prevent outbreak of common parasitic and microbial infections.



Care of cages

Feeding

Feed fish with locally available grasses, 
vegetation and other easily available 
items, like garlic which contains disease 
prevention/control properties.

Most households produce feed as by-
products of their daily activities: leaves of 
maize, cassava, banana, rice bran, sweet 
potato, duckweed, etc.

Initially, when the fish are small, chop grass 
and vegetation into small pieces for 
feeding.

Nutrient rates:

Green feed materials should be 20-25% (wet weight) and starch 1-2% of body 
weight per day.

Cage cleaning

This is carried out before 
stocking and after 
harvesting.

Lift cages out of the water 
and brush them (in and out) 
using Ca(OH)2 (Calcium 
Hydroxide) solution and 
leave them to dry under the 
sun for one to two days.

Clean the cages every week 
to remove all the dirt and 
waste stuck to the sides and 
bottom of the cage. 



Harvesting

After six to eight months, bigger-size 
fish are harvested first (3-4 kg) 
although depending on market 
price and demand, the rest can also 
be harvested. 

Yields can be 500-800 kg/cage. 

In Vietnam, during the "Tet" holidays, 
festivals, wedding season, 
consumption rises and prices 
increase, so it is a good practice to 
harvest fish then. 

Prepared by:
Nguyen Huy Dien and Tran Van Quynh


