
36 UA-Magazine

he use of municipal
wastewater to fertilize ponds
began in Kolkata in the

thirty’s, and it is now perhaps the
largest wastewater fed
aquaculture system in the world
(Nair, 1944; Jhingran, 1991).
Kolkata is a metropolis of 14
million inhabitants. The Kolkata
periurban area especially where
wastewater fish farming is
practiced supports the livelihood
of a large number of people
through waste recycling and
natural resource use. It is
uniquely privileged in having a
built-in tradition of using urban
waste in fisheries and agriculture.
The city sewage undergoes bio-
treatment through production of
profitable protein and
environmental purification along
with employment generation.

The vast low-lying area to the
eastern fringe of the city is
popularly known as East Kolkata
Wetlands (EKW). The tradition of
waste recycling is now in danger
and under threat of
encroachment, by urbanisation.
The wetland ecosystem of
Kolkata is a delicate, complex and
under studied area, which
requires immediate attention for
the survival of the city.  The 3
main production systems of this
area, are sewage fed aquaculture;
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In India, night soil and wastewater
reuse in agriculture is a traditional

practice followed in irrigation for
centuries. West Bengal is the

pioneering state with 279 wastewater
fed farms on an area of 4000 hectares,
supplying more than 13,000 tonnes of
fish per year to customers in the city.

garbage fed horticulture and
irrigated rice production.

EXISTING CULTURE 
PRACTICES
The culture practice of fish is
basically a composite system
using different species of fish,
which utilize different ecological
niches of pond ecosystem. The
poly-culture practices followed in
wastewater fed fish farms are
Indian Major Carp, (IMC: i.e. L.
rohita, C. catla and C. mrigala),
Exotic Carps and Tilapia poly-
culture system. In some places
also mourala (Amblipharyngodon
mola) and freshwater giant prawn
(Macrobrachium rosenbergii) have
been tried. Apart from these, two
additional species of Indian carps
(Labeo bata, Labeo calbasu) and
one exotic carp (H. nobilis) also
have been introduced in Kalyani
Sewage fed fishponds. 

In an attempt to utilize
wastewater for the large scale of
tilapia, Ghosh et al. (1980)
observed that the production was
not affected even at very high
levels of ammoniac-nitrogen
concentration of 5.13 milligrams
per litre. (The maximum
permissible concentration of
ammonia is about 0.1 milligrams
per litre). However, the pH level
at 8.4 and the oxygen levels at
4.4miligrams were at the most
favourable levels for production,
which yielded volumes between
8100 – 9400 kg/ha/yr.  Similarly,
in Titagarh, the production of

freshwater giant prawns in a
wastewater pond receiving
wastewater at a ratio of 1:3,
yielded about 500 kg/ha/8
months is another trial (Ghosh
et.al., 1985). In general, fish yields
from wastewater fed ponds are 
2 – 4 times higher than those from
ordinary fish culture practices. 

ACHIEVEMENTS 
AND FUTURE
The sewerage based fish culture
with its ancillary activities in
Kolkata, provides employment to
about 30,000 people on full time
basis. There are thirteen
Fishermen’ cooperatives and 38
Fish Production Groups formed
by the Department of Fisheries of
Kolkata. (One of the fishermen’
cooperatives on lotus culture
already was formed 75 years ago).
Plans are underway to set up a
cooperative for women involved
in making by products from
fisheries.  In addition, there is
several eco tourism
developments, for example, the
Nalban Boating Complex and the
Mudiali Nature Park which is
managed by a Fishermen’
Cooperative, and provides shelter
to 10,000 migratory birds.

The Department of Fisheries is
trying to raise funds for the
improvement of the East Kolkata
Wetlands. This money will be
utilized for increasing the depth
of the ‘bheries’ (the embankment
of fishponds) by one meter,
developing more eco-tourism
facilities, reconstructing the
residential ‘kuchcha’ houses (built
of bamboo/clay/tiles) into
‘pakka’houses (built of brick and

Carp raised in aquaculture pond in India 
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cement); support fish markets; and to
support to the plantation of medicinally
important plants. 

It is reported that only 30% of the total
wastewater is used for aquaculture or
irrigation purposes. The rest 70% of the
wastewater is directly discharged into the
Bay of Bengal, which pollutes the total
estuarine region, and subsequently
reduces aquatic biodiversity, causes
large-scale deaths of fish seeds.
Therefore, if the aquaculture farmers
would use most of the wastewater, this
problem may be mitigated.    

Recent advances in information and data
processing technologies have dramatically
increased the capacity to analyse complex
multiple resource-use options and to link
up large numbers of people into
integrated decision–making structures.
There has also been new research on
industrial ecology, where the waste
product of one process is used as an input
for others.  Improved management along
the industrial ecology model in Kolkata,
would ensure the utilization of waste from
one sector by another, but also improve
environment quality, improve food
security and guarantee employment.  

A SUGGESTED MODEL
The dense plantations on the canal side
maintain the environmental stability
through preservation and restoring the
ecological balance. It controls soil erosion
as plants can absorb some amount of
pollutants from wastewater and produce
nutrient rich water for aquaculture. These
mangrove plans (such as Neem, Banyan,
Kadom, Mango, and Guava) decrease the
pollution level of wastewater and as well
as produce fruits, which bring an extra
income for the local people. 

Mainly different types of large, fruit
bearing plants are used upstream (where
the soil is not saline) of the wastewater
canals of Kolkata. Neem, Banyan, Kadom,
Mango, Guava etc. are planted on the
both side of the wastewater canals.
Downstream of the canals, where the soil
and water characteristic is saline,
different mangrove plants are used in
plantation programme. The plants are
mainly Sundari, Garan, Kankara, Keya,
etc. These plants are able to control the
soil erosion as well as maintain the
ecological stability of this zone. 

Where the canal bed and adjacent area is
not suitable for plantation, the different
types of animal fodder crops could be
grown.  Such species are very resistant,
need little care and creates new market
opportunities for the local people. This
new dimensional farming system may
also encourage livestock farming in this
region.  Fodder crops absorb some
amount of pollutants from the
wastewater and so it has an added
economic and ecological value. 

The farmers should further be
encouraged to start dyke plantation on
the ‘bheries’, embankments of fishponds.
Dyke farming is essentially about
gathering excavated mud on the dyke of
the pond on which vegetables such as
drumstick tree (Sagne), mustard, and
sunflowers can be grown.   Dyke farming
could also control the soil erosion,
increase space for farming and to
maintain the ecological balance of the
wetland ecosystem.  The independent
and government fishermen’ cooperatives
could start lotus farming inside fish
culture ponds. Lotus farming attracts
aquatic insects and birds, which helps in
pollination.  The lotus flower itself has a
high economic importance; it is the
national flower of India. 

INTEGRATED AQUACULTURE 
In the waste-fed zone of Kolkata,

integrated farming should be started for
the best possible utilization of farm space
and optimum reuse of waste. It is
economic as well as environmental
friendly. Ducks, poultry, dairy, pigs, and
goat farming could be started along with
the fish culture. Dyke cultivation is also a
part of integrated farming. 

The involvement of fishing community
women in integrated farming efforts
needs to be encouraged. They should also
be assisted in increasing the production
of fish by-products such as dried fish
pickles. This would enhance their
economic stability as well as they dignity
and social status.  
The author also recommends that every
cooperative society maintain a
freshwater pond, where the harvested
fish are stocked for one day.  This will
enable the remaining sewage odour and
any pathogens to be removed from the
harvested fish. 

This holistic approach will only be
possible if social planners, who have a
pivotal role to play in this process, engage
in sensible land use planning.  This no or
low waste industrial ecology system for
the East Kolkata Wetland, has been
designed to involve people’s
participation, aiming at increasing
economic growth and environment
sustainability. 

A schematic diagram of sewage-fed fish farming
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