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ABSTRACT 
West Bengal coastline spreads over the districts of East Midnapore and South 24 Parganas. 
Mandarmani, at about 172 kilometres from Kolkata, India is a new attraction in the tourist map. 
Huge number of hotels and resorts are developed. But waste management is a big problem in the 
newly developed beach having no facilities of municipalities. A survey was conducted on the 
basis of questionnaire and personal interview among the hotel staff and it was found that about 
10% of wastes is incinerated and nearly 25 % is used in land fill. Kitchen wastes are regularly 
collected and supplied to fish farmers in nearby villages for culture of African catfish Clarias 
gariepinus.  Visit to the culture area revealed that in isolated and stagnant ponds fingerlings are 
cultured. Kitchen refuse collected from the beach hotels are the main source of supplementary 
food. Clarias gariepinus is a freshwater fish. They grow quickly, attain a large size and can 
withstand wide range of environmental conditions. Due to the predatory and voracious feeding 
habit of this fish it is not recommended to be cultured in natural water bodies with other fishes. 
However, it can be safely cultured in monoculture system as in the studied case. It is an example 
of perfect integration where waste is being utilized as resource. 

Key Words : Organic waste, Clarias gariepinus, Monoculture system, Supplementary food, 
Integrated fish farming 

 

INTRODUCTION 
India has a coastline of about 5500 km in the 
mainland and about 2000 km in its offshore 
islands.1  West Bengal has a coastline of 120 
km spread over the districts of East Midnapore 
((Purba Medinipur) and South 24 Parganas 
lying on either side of the mouth of river 
Hooghly. Digha beach along the Bay of 
Bengal coast in East Midnapore district is one 
of the important tourist spots in West Bengal. 
Digha had been a tourist revenue earner for 
several decades for the state. But over crowded 
Digha is losing attraction day by day and 
gradually tourist attraction shifted to 
Mandarmani, which was a small fishing hamlet 
until a decade ago. Mandarmani is situated at 
about 172 kilometres from Kolkata. The 
nearest train station is at Contai (Kanthi).               
The beach, largest in the state, extends over 
eight kilometres of sandy shore with generally 
moderate  waves. Huge  number  of  hotels and  

resorts are coming up with star categories to 
cater to the needs of the tourists. Sandy 
beaches are the most sought-after shore type 
for recreation, coastal development and 
tourism.2 Beaches and dunes are, therefore, 
experiencing escalating pressures from rising 
populations in the coastal strip and increased 
demands for recreational access and use of 
these systems.3 Coastal activities are a threat to 
the coastal ecosystem. Varied human activities 
which are, a cause for concern over and above 
the natural disturbances, include runoff and 
sedimentation from development activities 
(projects), eutrophication from sewage and 
agriculture, physical impact of maritime 
activities, dredging, collecting and destructive 
fishing practices, pollution from industrial 
sources and oil refineries and the synergistic 
impacts of anthropogenic disturbance.4 It is 
quite obvious that a place of tourism is 
associated with huge amount of waste 
production. Mandarmani is no exception.   
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With no municipality in the region, there 
remains a great problem of waste management. 
The common ways for disposal of solid waste 
are incineration or land filling. However, 
recycling is an important component of the 
four R’s: Refuse, Reuse, Recycle and Reduce 
to be followed for waste management. The 
present investigation reveals that organic waste 
of the tourist beach is efficiently utilized for 
the purpose of culturing African catfish 
(magur) Clarias gariepinus. 

AIMS AND OBJECTIVES 
The present survey was conducted to : 
1. record the waste disposal pattern of the 

beach resort area, 
2. generate environmental awareness among 

resort staff, 
3. introduce eco friendly but inexpensive 

methods of waste management like 
vermicomposting. 

MATERIAL AND METHODS 
Study area 
There are around sixty five hotels and resorts 
in Mandarmani, while many of the resorts have 
violated Coastal Regulation Zone (CRZ) 
directives that no construction is permitted 
from Low Tide Line to 500 meters landward 
side from High Tide Line. On the beach, there 
is no electricity and after dark the only sources 
of light are the lights of the small beach-side 
shops which get their electricity from 
generators or batteries. Most of the hotels and 
resorts also depend on generators for 
generation of power leading to air pollution 
locally. A few years back the resorts were only 
accessible by driving approximately 6 km over 
the beach. However, recently a narrow but all-
weather road has been constructed, which 
takes directly to the hotels and resorts avoiding 
beach driving. Beach driving is in practice 
even today, which has a seriously adverse 
effect on the local ecology and environment.  
Moreover, the place lacks the facilities of a 
municipality.  
Having known so many problems of the place 
the study was made using a structured 
questionnaire and also by semi structured 
interviews with the hotels and resorts staff, 
including management, kitchen and house-

keeping. The catfish culture sites were visited 
to observe the actual method of farming 
Clarias gariepinus, which can not be cultured 
in usual polyculture system due to its highly 
carnivorous and predatory habit.   

RESULTS AND DISCUSSION 
Waste management 
People involved in hotel business in the area 
are generally found to be already aware and do 
not intend to cause pollution by Municipal 
Solid Waste (MSW). From the questionnaire 
analyses and interviews it was found that about 
10% of wastes, mostly inorganic, is incinerated 
and 25 % is used in land fill. However, the 
organic waste is not stored or composted in the 
hotel, but the kitchen wastes are regularly 
collected and supplied to fish farmers in 
nearby villages, namely Dadanpatrabar and 
Arakbania, East Midnapore district for culture 
of African catfish Clarias gariepinus. The 
demands for organic waste in these farms are 
pretty high. Therefore, there remains no scope 
for introduction of vermicomposting in the 
area as organic waste is regularly cleared from 
the hotels and resorts.  
Culture of Clarias gariepinus 
Pond area and stocking density 
Culture of Clarias gariepinus is practiced in 
isolated and stagnant ponds (area 800 m2  to 1.5 
Km2) and fingerlings are cultured with a mean 
density of 5/m2.   
Pond management and supplementary food 
When the fishes are 12–14 days old, their 
accessory air breathing organs start 
functioning. Having accessory respiratory 
organ, the fish is tolerant. They can withstand 
wide range of environmental conditions, 
including severe temperatures, as well as low 
oxygen. Oxygen levels are maintained above 3 
mg/l for the rearing of these fishes, which is 
quite low compared to the carp culture. 
However, nursery ponds are maintained in 
such ways so that turbidity is less, otherwise 
there occur death of young fry. Older fishes are 
found in this study to live in very turbid 
waters. 
African magur is omnivorous in feeding habit. 
For satisfactory production, animal protein rich 
feeds are necessary (digestible protein content 
35–38%).5  In the present study, it is found that  
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kitchen refuse collected from the beach hotels 
are  the  main  source  of   supplementary  food 
provided to these fishes. Kitchen waste 
contains both animal and plant protein. This 
shows that these catfishes can very efficiently 
assimilate a wide variety of animal and plant 
protein. 
Harvesting 
Market-size fishes (300–350 g body weight) 
can be produced in three to four months. 
Netting is done to catch the fishes together and 
after sorting, the big ones are marketed, 
keeping the small fishes for further growth. 
Economic importance 
Clarias gariepinus is a freshwater fish. They 
grow quickly, attain a large size and are edible 
fish with few spines in their flesh. For these 
reasons they have attracted the attention of fish 
farmers.  Due to difficulties of Tilapia culture 
in Africa, particularly those resulting from 
overproduction and consequent stunting in 
growth, attention was focused to the culture of 
catfishes. The species was also introduced to 
Europe and Asia, particularly Thailand, China 
and Bangladesh. Since the fish can be easily 
maintained and cultured, it is quite profitable. 
It is assumed that reduced cost of feeding and 
good food conversion efficiencies positively 
affect the profitability. 
Limitations 
Due to the highly predatory and voracious 
feeding habit of this fish it is not recommended 
to be cultured in natural water bodies with other 
fishes. Its entry in natural water resources may 
pose a threat to the indigenous fish leading to 
biodiversity loss. Billions of people, mostly in 
developing countries depend on fish as a primary 
source of animal protein.6 Bruton7 pointed out 
that C. gariepinus has high fecundity rate, grows 
faster, tolerate high stocking density and 
environmental extremes. Other attributes such as 
resistance to disease, desiccation and ability to 
endure long draught and scarcity of food have 
endowed this fish species with one amazing 
capacity to survive.8 This high tolerance of 
African magur makes it possible to stock it in 
significantly higher stocking density than any 
other fish species. High environmental tolerance 
and wide food spectrum are the main   reasons  

why African catfish is excellent for tropical and 
subtropical pond fish culture.9-13  

CONCLUSION 
Though not suitable for composite fish culture 
with other fishes C. gariepinus can be safely 
cultured in monoculture system as in the 
studied case. It is an example of perfect 
integration whereby the wastes generated in a 
commercial beach are recycled for the 
generation of protein food for man. The whole 
effort is eco-friendly and inexpensive keeping 
the environment clean on one hand and on the 
other conserving biodiversity of the natural 
water. However, security measures should be 
taken so that the fishes may not escape into 
other water bodies and lead to problems 
associated with invasive alien species.  
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