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INTRODUCTION

isheries is referred to as the sunrise 

sector of Indian economy. It is also 

a source of income and livelihood to 

many millions of people around the world. 

In India a total of around 28 million people 

are involved in fisheries activities (Both 

marine and Inland) of which 44% are 

women (DoF, 2020). Globally, women 

make up half of the workforce of the 

combined primary and secondary fishery 

occupations.  Women have assumed a 

leading role in the rapid growth of 

aquaculture around the world with their 

participation along the aquaculture value 

chains.  

Integrated fish farming (IFF) is a system of 

producing fish in combination with other 

agricultural/livestock farming operations 

centered around the fish pond. It is a 

sustainable agriculture technology widely 

practiced in Asia including India and other 

regions of the world. IFF systems typically 

involve a combination of fish polyculture 
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ABSTRACT 
Integrated fish farming is based on the concept of no waste wherein the byproduct or output 
of one system becomes the input for another. Integrated fish farming is a highly 
recommended practice for improving household nutrition and income through optimum 
resource utilization. The present paper discusses on the different integrated fish farming 
practices. 
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and integration of agriculture production 

(Livestock and /or crops) with on farm 

waste recycling. As it is mostly followed by 

the marginal and small land holding people 

and less labour intensive, women are 

actively getting acquainted and taking part 

in this production system. It is often 

perceived as an extension of the women’s 

household chores, which makes it easier for 

women to combine the two activities 

Advantages of integrated fish farming 

 Efficient waste utilisation  

 Effective utilisation of available farm 

space 

 It reduces the cost for supplementary 

feeding as well as fertilisation. 

 It provides more employment 

opportunities 

 It reduces the input and increases output 

and economic efficiency. 

 The integrated fish farming provides 

fish along with meat (chicken, duck, 

beef, pork etc.), milk, vegetables, fruits, 

eggs, grains, fodder, mushroom etc 

which adds to livelihood and nutrition 

security 

 Increased productivity and socio-

economic status of weaker section of 

our society especially that of women 

(Gebru, 2021) 

 

 

Agriculture based integrated fish 

farming 

Agriculture based systems include rice-fish 

system, horticulture-fish system, 

mushroom-fish system, seri-fish system 

etc.  

Rice-fish system 

A rice-fish culture system is an integrated 

rice field or rice field/pond complex where 

fish are grown concurrently or alternately 

with rice. Rice-fish systems allow for the 

production of fish and other aquatic animals 

as well as rice from the same rice field area, 

and generally without causing reductions in 

rice yields. The source of animal protein 

enhances household nutrition and farm 

income. Among the Asian countries, China 

shares almost half of the potential areas. In 

India, this farming is practised in the states 

of Bihar, West Bengal, Orissa and Assam 

where the paddy field retain water because 

of the ample monsoon. There are many 

mutual benefits for the two crops including 

the control of weeds, insects and pests by 

the fishes resulting in increased rice yield. 

During summer season or during the 

occurrence of drought, the rainwater 

harvested in the refuge pond can be used to 

irrigate the rice and other crops. The rice 

fields will hold water for 3-8 months in a 

year depending upon the rainfall in the area. 

The culture of fish after the rice harvest 

serves as an off-season occupation and  
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additional income to the farmer. But the 

disadvantage of the system is that it needs 

modification of rice fields by peripheral 

trenches, construction of dykes, pond 

refuge, growing suitable varieties of rice, 

manuring, stocking of fish at 10,000/ha and 

finally feeding of stocked fish with rice-

bran and oilcakes at 2-3% of body weight. 

The variety of rice used in this culture 

generally should possess strong root 

systems and should be capable of 

withstanding flooded conditions. The fish 

spp. suitable in rice fish integration are 

Indian major carps, Channa spp, 

Oreochromis mossambicus, Clarias 

batrachus, Anabas testudineus, silver carp, 

grass carp, common carp. Fish culture in 

rice fields may be attempted in two ways, 

viz. simultaneous culture and rotation 

culture.  

Horticulture-fish system 

The dykes of ponds as well as adjoining 

areas can be best utilized for horticulture 

crops. Pond water is used for irrigation and 

the pond silt, which is a high-quality 

manure can be applied to crops, vegetables 

and fruit bearing plants. The plants should 

be of dwarf type, less shady, and highly 

remunerative. The plants on the 

embankment strengthen the dykes with 

their root system. Horticultural crops like 

mango, banana, papaya, coconut and lime 

along with pineapple, ginger, turmeric, 

chilli as intercrops can be grown on the 

dykes. Floriculture can also be integrated 

by growing tuberose, rose, jasmine, 

gladiolus, marigold and chrysanthemum 

which can provide additional income to 

farmers. Rotten vegetables or leaves could 

be recycled into fishponds, particularly 

when stocked with grass carp. Grass carps 

can be stocked @ 1000/ha. (Source: 

https://agritech.tnau.ac.in/fishery/fish_ifs_

horti.html) 

Livestock fish system 

In livestock-fish integrated farming 

livestock farm wastes are utilized as fish 

feed and pond manure to yield valuable fish 

protein. The excess feed or livestock help in 

production of planktons which form the 

natural food for fishes in the pond. 

Livestock excreta is rich in Nitrogen (N), 

Phosphorous (P) and Potassium (K) and 

also contains micronutrients. Thus, it makes 

the pond soil fertile. In domestic animals 

like sheep, goat, cattle, buffalo, pig and 

poultry manure production is 0.15, 0.15, 

1.10, 1.35, 0.25, and 0.014 tonnes/ animal/ 

year, respectively  on dry weight basis. The 

N, P, K level in excreta varies in different 

species of animals.  

Fish-Dairy system 

Fish-Dairy Farming is considered as an 

excellent option for the use of organic 

wastes. Cow dung contains about 70 to 80% 

water and 20 to 25% dry matter. A cow 

produces 15 to 18 kg dung/ 

day.  Application of cattle dung and urine 

enhances the growth of plankton in the 

pond which beneficial to the filter-feeding 

and omnivorous fishes like Indian Major 

Carps and Chinese carps On an average, 3-

4 cows/buffaloes can provide sufficient 
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manure to fertilize one-hectare pond. In this 

system, farmer gets milk, fish and calf as 

well, which increases revenue and reduces 

input costs.  

Fish-pig system 

In Fish-pig system, the pig dung can be 

used as organic manure for fish culture. A 

pig of 50 kg can produce 2.5 kg dung per 

day. The pigs can be fed on kitchen waste, 

aquatic plants and crop byproducts. The 

excreta by 35-40 pigs are found adequate to 

fertilize one hectare of water area. The 

popular races of pigs are the white 

Yorkshire, Berkshire and Landrace. A run 

or courtyard adjacent to the pig house is 

essential. The size of the pig house depends 

on the number of pigs to be reared. In the 

pig sty a floor space of 3-4 m2 is to be 

provided for every pig weighing 70-90 kg. 

The pigsties can be built on the pond side or 

even over the ponds. The washings from the 

pigsties containing dung and urine are 

either channelized directly into the pond or 

composted before its application.  

Fish poultry system 

Poultry farming for meat (broilers) or eggs 

(layers) can be integrated with fish culture 

to reduce costs on fertilizers and feed in fish 

culture and maximize benefits. The 

products of poultry farming are eggs, 

chicken and manure. Poultry manure has 

high fertilizer value. In integrated fish-cum-

poultry farming the birds are kept under 

intensive system wherein birds are confined 

to the house entirely. The intensive system 

is of two types - cage and deep litter system. 

The deep litter system is preferred over the 

cage system due to higher manurial values 

of the built up deep litter. In deep litter 

system 250 birds are kept and the floor is 

covered with litter. Dry organic material 

like chopped straw, dry leaves, hay, 

groundnut shells, broken maize stalk, saw 

dust, etc. is used to cover the floor up to a 

depth of about 6 inches. Each bird should 

be provided a space of 0.3 - 0.4 square 

meters The birds are then kept over this 

litter and a space of about per bird is 

provided in the litter. The litter should be 

regularly stirred for aeration and lime 

should be applied to keep it dry and 

contamination fee. In about 2 month’s time 

it becomes deep litter, and in about 10 

months time it becomes fully built up litter. 

The fully built up deep litter contain 3% 

nitrogen, 2% phosphate and 2% potash. The 

poultry shed can also be constructed 

alongside or above the pond so that the 

droppings will fall directly to the pond. But 

one disadvantage is that if the excess 

excreta fall to the pond, it will result in 

oxygen depletion and subsequent mortality 

of fish. As such 500 birds with 450 kg as 

total live weight may produce wet manure 

of about 25 kg/day, which is adequate for a 

hectare of water area under fish polyculture 

(Singh, 2020). The poultry birds under deep 

litter system should be fed regularly with 

balanced feed according to their age. 

Grower mash is provided to the birds during 

the age of 9-20 weeks at a rate of 50-70 

gm/bird/day, whereas layer mash is 

provided to the birds above 20 weeks at a 

rate of 80-120 gm/bird/day. Each pen of 
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laying birds is provided with nest boxes for 

laying eggs. One nest should be provided 

for 5-6 birds. The birds are usually kept as 

layers up to the age of 18 months. Each bird 

lays about 200 eggs/yr. The stocking rates 

of fish vary from 8000 - 8500 fingerlings/ha 

and a species ratio of 40 % surface feeders, 

20 % of column feeders, 30 % bottom 

feeders and 10-20 % weedy feeders are 

preferred for high fish yields.  

Fish-Duck system 

This system is very popular and widely 

practiced in our country particularly in 

Assam, West Bengal, Bihar, Orissa, Andhra 

Pradesh, Kerala and in North Eastern 

States. It is one of the best livestock – fish 

integration system. 

Benefits of fish cum duck farming 

 Water surface of ponds can be put into 

full utilization by duck raising. 

 Ducks feed on predators and mosquitos 

and help the fish fingerlings to grow. 

 Duck raising in fish ponds reduces the 

demand for protein by 2 – 3 % in duck 

feeds. 

 Duck droppings go directly into water 

providing boosting the growth of 

phytoplankton and zonnplankton 

 The excess duck feed that drops to the 

pond serves as fish feed or as manure, 

resulting in higher fish yield. 

 By virtue of the digging action of ducks 

in search of food, the nutritional 

elements of soil get released to water 

which in turn promote plankton 

production. 

 Ducks serve as bio aerators as they 

swim, play and chase in the pond. This 

disturbance to the surface of the pond 

facilitates aeration. 

 Ducks keep aquatic plants in check. 

 No additional land is required for 

duckery activities. 

 Results in improved income through 

production of fish, duck eggs and duck 

meat 

The stocking density of 200-300 ducks/ha 

gives 10,000 - 15,000 kg of droppings and 

are recycled in one hectare ponds every 

year. High egg producing ducks like Khaki 

Campbell or Indian Runner is preferred 

instead of local ducks. About 200 to 240 

eggs/ duck/ year is expected from 

commercial farming. A duck shed can be 

constructed in the vicinity of fish ponds 

with a cemented area of dry and wet runs 

out side. The average stocking density of 

duck is about 4 - 6 ducks/sq.m. area. The 

dry and wet runs should be cleaned once a 

day, draining the waste water to the pond. 

In an alternative method, ducks can be 

raised in the fish pond.  The embankments 

of the ponds are partly fenced with net to 

form a wet run. The fenced net is installed 

40-50 cm above and below the water 

surface, so as to enable the fish to enter into 

the wet run while ducks cannot escape 

under the net. 2 - 4 months old ducklings 
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are kept on the pond after providing them 

necessary prophylactic medicines as a 

safeguard against epidemics. A mixture of 

any standard balanced poultry feed and rice 

bran in the ratio of 1:2 by weight can be fed 

to the ducks as supplementary feed at the 

rate of 100 gm/ bird/day. The feed is given 

twice in a day, first in the morning and 

second in the evening. The ducks start 

laying the eggs after attaining the age of 24 

weeks and continue to lay eggs for two 

years. After two years the ducks can be sold 

out for meat. About 18,000 - 18,500 eggs 

and 500 - 600 Kg duck meat are obtained. 

(http://agropedia. 

iitk.ac.in/content/integrated-fish-cum-

duck-farming).  

CONCLUSION 

Rural women who are often confined to 

childcare and household chores due to 

cultural and social barriers, can gain a lot of 

benefit with participation in integrated fish 

farming in terms of improved income, 

nutrition and decision making. According 

to the United Nations, an economically 

active woman spends 90% of their earnings 

on family needs, like healthcare and 

 

 

 

 

 

 

education, while men on average spend a 

mere 35% of their income on the family. 

Hence empowering rural women with 

technologies of integrated fish farming will 

contribute a lot in efficient resource 

utilization and improving income and 

nutritional security of their families.  
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