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Abstract 

   Paddy-cum-fish cultivation a unique economic activity is practiced by the farming 

communities in all over the world. This is one of the innovative farming techniques for earning 

livelihood which is known as rizi-pisciculture. It is considered as the most efficient way of 

utilizing the wet paddy fields for simultaneous paddy cultivation and fish rearing at a time. The 

common carp is the most commonly cultured fish in the paddy fields out of 51 different species. 

It is found that the paddy-cum-fish culture is considered as the economically viable and hence 

sustainable farming practice by the farmers in most parts of the world. However, attempts are 

being made to critically review the works on paddy-cum-fish culture by the researchers in 

different fields. 

   

       I-Introduction    

          Cultivation of paddy is the primary economic activity in almost all the societies. It 

provides the basic livelihood for the sustenance of the human civilization. Similarly collection of 

fish from seas, rivers, streams and other water bodies is also an important traditional economic 

activity of most of the rural households in all countries. Though these two are separate 

occupations for large number of households mostly in rural and coastal areas they primarily 

depend on production of agricultural crops and collection of fish from various water bodies as a 

single occupation for earning their livelihood. These households practice both the activities for 

increasing their household income and better living standard. Many cultivating families not only 

collect fish from their nearby water bodies but also from their paddy fields. Cultivators harvest 

the wild fish from their low lying crop fields particularly in rainy season. 

             In rainy season wild fish migrate to the crop fields from rivers through excess water flow 

and flood. These fish are trapped in the paddy fields and grow there for some months. After rainy 

season when water dries up in the paddy fields, farmers use to collect them from their crop 
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fields. Thus, cultivators earn considerable revenue by collecting these fish from their crop fields 

and by selling them in market. In the process, farming families not only meet the domestic fish 

requirement but also earn sizeable income from their crop fields without any investment for fish 

rearing. With the passage of time farming communities in different areas all over the world try to 

harvest more fish from their crop fields particularly from their paddy fields which are more 

conducive for migration of fish in rainy season. Slowly and gradually, farmers started developing 

their paddy fields by making proper earthen bunds, drains and systems for draining out excess 

water from their fields before the crop season starts in order to trap more migrated fish in the 

crop fields during flood and water run-off. 

  Now a days, in many parts of the World, farmers try to trap wild fish and rear fish 

seedlings in their low lying crop fields like paddy, jute and other wet crops fields. Thus, rearing 

of fish along with paddy in the same crop field has become a new and innovative practice 

followed by many farmers for earning more income from the same paddy fields. This unique 

farming practice is known as “paddy-cum-fish” cultivation. This concurrent growing of rice and 

fish is otherwise called as rizi-pisciculture or paddy-cum-fish culture. It is considered as the most 

efficient way of utilizing the limited wet paddy fields since the same land is being used for both 

paddy cultivation and fish rearing at a time. This system is known to be originated from China 

2000 years ago followed by India 1500 years ago. Presently some farmers in countries like 

China, Indonesia, Australia, Malaysia, Thailand, Japan, Philipines, Madagascar, Italy, Russia and 

some countries from Europe, North America and South America are practicing the fish culture in 

their paddy fields. However, in most of these countries farmers’ rice-fish farming is not 

deliberate stocking of fish in their paddy fields. The fish stock density in the paddy fields 

depends on what come with the flood water. Thus, the species cultured usually reflect the stock 

of fish in the nearby rivers and pond that use to irrigate into the rice fields. While the common 

carp is the most commonly cultured fish in the paddy fields in all over the world out of 51 

different species as reported are being reared in different areas.     

II-Review on Paddy-cum-Fish Culture 

            Paddy-cum-fish cultivation a unique economic activity is practiced by the farming 

communities in different areas in the world. This is one of the innovative farming techniques for 

earning livelihood of the farmers. Thus, an attempt is made here to highlight the findings of these 

studies in following sections. 
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(a) Paddy-cum-Fish Cultivation 

The concurrent growing of rice and fish is known as rizi-pisciculture or paddy-cum-fish 

culture in the traditional sense. Singh et al. (1980)P

 
Phave defined rice-fish-culture as rearing of fish 

fingerlings of a given size of varieties of species in rice fields to harvest fish in addition to the 

main crop of rice. The farmers consider it as an ideal method of land use system since the same 

land is being utilized for both rice and fish concurrently. 

The rice-fish culture has been practiced in Asia for more than 5000 years. The cultivation 

of fish in rice fields, as per some records, originated about 2000 years ago in China and it started 

in India nearly 1500 years ago Tamura (1961), Coche, A.G. (1967), Ali (1998). Other countries 

practicing rice-fish culture are Indonesia, Malaysia, Thailand, Japan, Madagascar, Italy and 

Russia. In India other than the Ziro valley of Arunachal Pradesh, the practice of the same is 

existing in north eastern states of India. But in these states farmers collect wild fishes from their 

rice fields that are trapped by flooded water in rainy season. But the Apatanis in Ziro valley of 

Arunachal Pradesh have been practicing paddy-cum-fish cultivation in an organized manner 

since 1960. As per the early review report (FAO, 1957) on “Fish culture in rice fields: a 

preliminary review & annoted bibliography proceedings in Indo-Pacific Fish Countries” it was 

practiced in 28 countries from six continents namely-Africa, Asia, Australia, Europe, North 

America and South America in mid-20 P

th
P Century. Coche (1967) in his study “Fish culture in rice-

fields: A world-wide synthesis” has pointed out that the rice-fish farming in some countries did 

not involve deliberate or selective stocking of fish in paddy fields. It was simply taking place due 

to the flood water. Thus, the species cultured usually reflected what was living in the water used 

to flood or irrigate the rice fields. Kutty (1987) in his paper “Fish culture in rice field” has 

critically analyzed the paddy-cum-fish culture practiced in different countries of the world and 

found that the production of fish in rice fields is almost as old as the practice of paddy culture 

itself. However, the production of fish from the same field is not possible when chemical 

fertilizers and pesticides are used to increase the production of rice.  

A model bankable project on “Fisheries, Paddy cum Fish culture” Lintas (2007) has 

given an account of the area under which rain fed coastal saline soil is mono cropped in nature. 

He has also observed that the paddy cum brackish water fish/shrimp culture is practiced during 

the summer in their coastal saline soil fields without affecting the subsequent kharif paddy crop 
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in some places of West Bengal, Orissa and Kerala. The project identified that this type of activity 

provides the farmers a substantial income during the fallow season. A paper on “ Paddy-cum-

Fish Culture: Innovative idea for entrepreneurs in rural areas”., Sharma et al. (2011), also gives 

an account of the paddy cum fish culture that is being practiced in Ziro valley and identified the 

type of fish species commonly reared in the paddy fields. 

(b) Economic Impact of Paddy-cum-Fish Cultivation 

  The rice-fish integration helps the optimum utilization of available land and water 

resources and it minimizes the risk element associated with paddy alone cultivation. The rice-fish 

integrated farming practice yields higher income to the farmers because of the natural 

compatibility between rice and fish in a managed ecosystem of the agriculture. Further, in rice-

fish integration, the fish helps in improving the soil fertility which includes the decomposition of 

fish excreta, grazing of fish reduces the algal biomass and fish regenerate nutrients such as 

nitrogen and phosphorus for increased soil fertility. Again, the browsing and movement of fish in 

rice fields causes high turbidity which prohibits photosynthesis and growth of underwater weeds. 

So the rice plants above the water get sufficient sun light on the other hand they get adequate soil 

nutrient. Moreover, the direct benefit of fish rearing in paddy fields is the increased soil 

nutrient/fertility due to soil perturbation and decomposition of fish excrement.  

A research study on “Effect of fish on growth and yield of rice under rice-fish culture” 

Sinhababu et al. (1983) found that in the wet season the fry of catla-catla, labeo roheta, 

carrihinus mrigala and cyprinus carpio reared for 105 days in low-laying fields planted with rice 

cultivars provide higher return. They observed that rice grown with fish yielded 3.8 per cent to 

6.3 per cent high over that of rice alone. Torres & Sevilleja (1983) in their paper “Preliminary 

economic analysis of fresh water fish production under various management systems” found that 

rice-fish culture offers higher income than rice monoculture. Sevilleja and Lopez (1986) 

“Rational cropping patterns for rice-fish” demonstrated that rice-fish integrated farming yielded 

about 40 per cent more income as compared to monoculture of rice. He also identified the need 

to verify the technology of rice-fish integration through farmer managed trials. Purusshan (1986) 

in his study on “Recent advances in paddy cum fish culture and its scope in Kerala” observed 

that the culture of fish and paddy together could potentially increase and stabilize income from 

rice farms and increases the total annual income. Vyas (1989) in his study on “Fresh water fish 
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culture in Indonesia” found that the fish grown in this system yielded 1200 kg haP

-1 
PyearP

-1
P as an 

additional product besides rice.  

The study of Lightfoot et al. (1990) revealed that the combined effects of these increase 

rice production by as much as 15 per cent. Earlier studies showed that fish excreta increase the 

availability of nitrogen, phosphorus, calcium and magnesium in paddy water and hence it 

increases rice yield. Thus, rice fish culture system is relevant to agriculture programes of 

Indonesia in many ways like sustained rice production, increased farmers’ income and improved 

food quality for rural people.  

In early eighties, there was revival in rice-fish culture in Asia especially in some 

countries like China Li (1992); Indonesia Koesoemadinata & Costa-Pierca (1992) and Thailand 

Fedoruk & LeelaPatra (1992). Lightfoot et al. (1992), in their study on “Nitrogen models of a 

wetland rice field ecosystem with and without fish” analyzed rice yield data of 20 rice-fish 

systems from China, India, Indonesia, Philippines and Thailand and found that the incremental 

rice yields ranged from 58 per cent to 183 per cent as compared to rice monoculture. The rice 

yield on an average has also increased by 4.6 per cent to 28.6 per cent. From the studies of 

Cagaun et al. (1994) on “Impacts of fish & pesticides”, Wu (1995) on “Methods of rice-fish 

culture and their ecological efficiency” and Cagaun (1999) on “Production, Economics and 

Ecological effects of Nile tilapia” it is observed that there is considerable improvement on rice 

yield rates due to fish in in paddy fields. 

 A book “Development of rice-fish farming in Indonesia: Past, Present and Future” of 

Koesoemadinata and Costa-Pierce (1992), reveals the history of rice-fish farming that are 

practiced in Indonesia. It is being in practice for more than a century and it has become 

instrumental of rural development in Indonesia. The growth of rice-fish culture in Indonesia 

since 1980 indicates that this system is not only profitable but also adoptable to many areas in 

Indonesia. The most popular species reared there are common Carp and Java Carp. According to 

“Fish Supplies and Accessories” (2011) a fish story given by Zoology Department, A.N. 

College, Patna, the fish species such as certain carps, murrels and tilapia are suitable for rearing 

in paddy fields and they are beneficial to the paddy plants by performing tillage, destroying 

weeds and insects that cause damage to the paddy plants.  Similarly, a study conducted on fish 

culture in paddy fields in West Bengal shows the higher survival rate (from 34 per cent to 40 per 

cent) of labeo, catla and mrigal fish and their growth rate is more in paddy fields as that of in 
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ponds. 

On a paper on “Bright prospects for rice-fish culture” by Ghosh et al. (1995) said that the 

biological control of aquatic weeds in rice fields could be achieved by culturing certain fish 

species. The result of an experiment conducted in the farmers’ field shows a 20 per cent to 25 per 

cent increase in the yield of rice by rearing grass carp. Besides increased rice yield an additional 

production of 113 kg fish was also achieved. Cagauan et al. (2000) in their studies on 

“Integrating fish and azolla into rice-duck farming in Asia” reported that in Philippines the fish 

and the nitrogen fixing aquatic fern azolla and ducks integrated with rice farming can result in 

nutrient enhancement, pest control, feed supplementation and biological control. 

Tiwari (1993) in his research work on “Integrated farming research for sustaining food 

production” observed that a farming system involving flooded rice, poultry & fish has a high 

degree of complementarities. Isreal & Sevilleja (1995) in their work on “International 

cooperation for fisheries and aquaculture development” noticed that the rice-fish culture in 

Philippines led to higher rice production as compared to rice monoculture. Ghosh & Chakrabarty 

(1990), in their work on “Rice-fish production system: A viable technology for coastal wetland 

ecosystem” in India observed that mono crop rice fields under high monsoon area with deep 

water rice fields are ideal for rice-fish integrated farming. Mukhopadhyay et al. (1992) studied 

“On-farm research in deep water rice-fish culture in West Bengal, India” and concluded that 

there is a relative advantage of rice-fish integration in the deep water rice fields in West Bengal. 

Further, the advantage of this system is that the fish excreta increases soil fertility and also helps 

to control insect, pests and aquatic weeds. Singh & Swami (1998) in their study on “Record carp 

production in Punjab ponds new possibilities, Indian Farming” noticed that the integration of 

aquaculture with agriculture and use of supplementary feed can produce about 10 tons of fish 

from a hectare of paddy field. Hora and Pillay (1962) on their “Handbook of fish culture in the 

Indo-Pacific region”, estimated that around 1,36,000 ha or 0.65 per cent of 21 million ha of wet 

rice fields were used for growing fish in the Indo-Pacific region only. 

In a study on “Revisiting underlying ecological principles of rice-fish integrated farming 

for environmental, economic and social benefits” Gurung and Wagle (2005) suggest some 

pertinent patterns that can help in understanding the interactions of abiotic and biotic factors in 

the rice fields for productivity enhancement. They say that the rice-fish system has a competitive 

advantage over the only paddy crop cultivation system because of control of rice plants over 
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weeds, micro algae, rice pest, etc. in one hand and increased nutrient supply due to top down, 

perturbation and nutrient regeneration by fish on the other. They further noticed that rice yield is 

less where rice alone was cultivated. 

            In a paper on “Integrated rice-fish farming in Nigeria: Its feasibility and economic 

viability” Okoye (2005) has highlighted on rice-fish culture, various experimental exercises and 

their effects.  In a research work on “Breeding Biology and Artificial Propagation of Channa 

Punctatus (Bloch) with an emphasis on its rearing in rice field ecosystem”- Saikia (2010), 

analyzed certain aspects of the ecology and breeding details of channa punctatus and growth of 

channa punctatus in rice-fields in Assam. 

 A book called “Paddy-cum-Fish Culture in Ziro Valley, Arunachal Pradesh” by Kacha, 

D. (2017) critically analysed the impacts of fish culture in paddy fields in Ziro valley. An 

analytical study is also made on development of fish farms, area under paddy-cum-fish culture, 

production of fish and fish nurseries in Ziro valley in particular and Arunachal Pradesh in 

general. Moreover, the cost-benefit analysis of various indigenous economic activities including 

paddy-cum-fish culture of the farmers are done for ascertaining the economic viability and 

sustainability of the long practiced paddy-cum-fish cultivation by the Apatanis in Ziro valley. 

              A paper on “Indigenous irrigation system, farming method and economic condition of 

Apatani tribe of Arunachal Pradesh”, Nayak and Nayak (2004) have made an elaborate analysis 

on the farming methods and indigenous irrigation systems adopted by the Apatani farmers in 

Ziro valley. They found that the fish-cum-paddy cultivation and their irrigation systems are 

economically viable and hence sustainable.                 

               In the thesis ‘A study of Technological change in Arunachal Agriculture’, Saikia 

(2004), highlights the significance of paddy-cum-fish culture of Apatani tribe of Ziro valley. The 

finding of his research work is the paddy-cum-fish culture has boosted the economic condition of 

Apatani farmers in a big way. “Apatanis paddy-cum-fish cultivation: An indigenous hill farming 

system of North East India” Rai (2005) identified that the fish culture in paddy fields and growth 

of millet on bunds are highly beneficial for the sustainable economic growth of farmers with a 

high degree of ecological efficiency in Ziro valley. Similarly, a paper “A sustainable mountain 

paddy fish farming of the Apatani Tribe of Arunachal Pradesh, India’’ of Nimacho et al. (2010) 

highlights the effects and trend of paddy cum fish culture which is being practiced in Apatani 

valley since 1964-65. It has also identified the varieties of fish available and the various crops 
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grown in the paddy fields. The practice of pisciculture in Apatani valley designed by National 

Informatics Centre, Lower Subansiri Unit, also highlights the way of practicing paddy crops with 

fish culture in Apatani valley. 

              On a research work on “Indigenous agricultural systems of north east India” Lalsiemlien 

(2008) analyzed the inherent characteristics of the sustainability of rice based farming system of 

the Apatanis, Zabo based terrace wet rice cum fish culture of the Chakhesangs and Bamboo drip 

irrigation system of Jaintia and Khasi Hills in Meghalaya and tried to explore the ways to 

replicate them in other parts of the region. In a work on “Influence of different levels of 

supplementary feeding on the growth performance of major carps” Muhammad, et al.(2003), 

conducted an experiment in some ponds to observe the effect of varying levels of supplementary 

feed on the growth performance of Indian major carps and to evaluate the optimum feeding level 

for these species and found a highly positive correlation between feed added and weight gain in 

all treatments. 

                Debasis and Debasis (2011), in their paper on “Prospect of paddy cum fish culture” of 

Lohit district”, analyzed the nature of the practice of paddy-cum-fish culture and its important 

role in generation of employment opportunities for both skilled and unskilled youths. They 

highlighted on production methodologies and suggested that the varieties of fish could be 

cultured in paddy fields along with other crops as well in rainy season. Kanwar (2010) in his 

thesis “Nutrient uptake of indigenous rice cultivars for enhanced productivity from rice-fish 

system of Apatani valley, Arunachal Pradesh, India”- made a comparative study on an 

experimental site located at Apatani valley in managed rice-fish plots and the other farm 

managed at R.G.U. by the researcher. He observed the pattern of nutrient uptake and level of rice 

production of paddy in two different locations during kharif sessions of 2006-2008. He found 

that the soil and water condition are highly favourable for fish culture in the rice field of Ziro 

valley.         

(c) Negative Impacts of Fish Culture in Paddy Fields 

 There are also good numbers of studies which show the negative impact of fish-cum-

paddy cultivation. Li et al. (1995) found in their report that the rice yields in fields with fish to be 

4.3 per cent lower as compared to fields without fish. Similarly, Dam (1990) observed that the 

stocking of Nile tilapia negatively affected rice yield in the Philippines. A controlled experiment 
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in Vietnam showed that paddy yields were not significantly different for plots with and without 

fish. The studies on “Effect of fish on the yield & yield components of rice in integrated 

concurrent rice-fish system” by Vromant et al. (2002), “Rice with fish culture in the semi-deep 

waters of the Mekong Delta” by Rothuis et al. (1998) and “Rice-fish farming system research in 

China” by Xu & Guo (1992) shows that fish rearing in paddy fields has no significant effect on 

rice production. Ardiwinata (1957) in his study on “Fish culture in rice fields in Indonesia” 

reported that out of five trials, three cases showed no effect of fish on rice yield and two gave 

lower rice yields in presence of fish. 

 Fernando (1993) in his study on “Rice-field ecology and fish culture” found that the rice-

fish culture has had both positive and negative effects history during the last 150 years. Further, 

he noticed that fish rearing in rice fields could create many problems in establishing 

economically viable farm operations. Fernando (1993) in his book title “Rice field ecology & 

fish culture- an overview” noticed that in industrialized countries like Japan, Italy, Hungary etc, 

fish culture in rice fields is rarely practiced mainly due to the fact that it is no longer 

economically attractive and that the cultivation of rice has been mechanized to such an extent 

that the rice fields in those countries are becoming unsuitable for fish culture. In recent years, 

various authors have studied the effect of fish-cum-rice culture in various parts of the world.  

Their purpose was to examine the advantages and disadvantages of it and also to suggest some 

concrete solutions in order to stimulate its development.  

 Lipton (1983), in his extensive research work on “Prospects of paddy-cum-fish culture in 

the north eastern region of India”, examined the practice of paddy-cum-fish culture and found 

that there is more scope for fish production in paddy fields in north eastern states. Through his 

paper “Watershed management in Hills’’ Satapathy (1997), analyzed the ill-effects of the 

continuous non-scientific use of agricultural land and suggested some models based on 

watershed. His model of farming system could be a remedial measure for controlling the 

degradation of land and for efficient water management in the hills of North East India. In a 

research paper on “Alternate wet/dry irrigation in rice cultivation: A Practical way to save water 

and control Malaria and Japanese Encephalitis” Wim et al. (2001), observed that the intermittent 

drying of the rice field instead of keeping them continuously flooded help the human health by 

controlling the diseases especially Malaria and Japanese Encephapalities as it usually breeds 

from rice fields. 
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               Conclusion 

 It is concluded that the rice-fish farming in some countries did not involve 

deliberate or selective stocking of fish in paddy fields. In many parts of the world it is found that 

the production of fish in rice fields is almost as old as the practice of paddy culture itself. 

However, the production of fish from the same field is not possible when chemical fertilizers and 

pesticides are used to increase the production of rice. The rice-fish integration helps the optimum 

utilization of available land and water resources which minimizes the risk element associated 

with paddy alone cultivation. The rice-fish integrated farming practice yields higher income to 

the farmers because of the natural compatibility between rice and fish in a managed ecosystem of 

the agriculture. “Rice-field ecology and fish culture” found that the rice-fish culture has had both 

positive and negative effects history during the last 150 years. Moreover, it is noticed that in 

industrialized countries like Japan, Italy, Hungary etc, fish culture in rice fields is rarely 

practiced mainly due to the fact that it is no longer economically attractive and that the 

cultivation of rice has been mechanized to such an extent that the rice fields in those countries 

are becoming unsuitable for fish culture. 
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