
 

 

 

Abstract---For centuries, traditional agricultural systems have 

contributed to food and livelihood security throughout the world. 

Recognizing the ecological legacy in the traditional agricultural 

systems may help us develop novel sustainable agriculture. Rice and 

fish are the key components of global food security. They are the 

main carbohydrate and protein sources in the daily diets of around 

three billion peoples, especially in Asia. Rice–fish culture is an 

integrated approach to food production and can increase food and 

income. This system can be practiced with little investment and can 

maximize the use of existing resources. It is one way to increase the 

economic benefits from rice fields and at the same time improves 

livelihood and also develops freshwater fisheries. However, the 

production of rice and fish do not need to be integrated always by 

producing the two crops simultaneously, but may be done by 

alternating production: rice can be grown in the rainy season and fish 

in the dry season, or the other way round. In areas where rice 

production is not profitable in all seasons, fish production forms an 

alternative source of income from the field. Nevertheless, to meet the 

global demand of food and nutrition for the increasing populations, 

there is therefore a need to increase rice and fish production 

simultaneously. Integrated rice-fish farming can play an important 

role in increasing food production as this system is better than rice 

monoculture in terms of resource utilization, crop diversity, farm 

productivity or in economics, and both the quality and quantity of the 

food products. It has been documented that a mutually beneficial 

relationship between rice and fish develops in integrated system: Fish 

reduce rice pests and rice favors fish by moderating the water 

environment. This positive relationship between rice and fish reduces 

the need for pesticides in rice fields. Fish also control weeds by 

feeding on weed roots and offer an extra service by tilling the soil 

around the rice plants. The fish feces are used as organic manure that 

provide essential nutrients required to grow healthy rice plants. 

Furthermore, integrated rice and fish culture optimizes the benefits of 

scarce land and water resources through complementary use, and 

exploits the synergies between fish and plant. These findings provide 

unique insights into how positive interactions and complementary use 

of resource between species generate emergent ecosystem properties 

and how modern agricultural systems might be improved by 

exploiting synergies between species. Integrated aquaculture 

therefore has ample capacity of making more food available thus 

enhancing food security. Aside from production enhancement, 

integrated fish farming also gives a platform for managing 

environmental integrity through waste recycling and utilization. It is 

important therefore to encourage farmers and other food production 

sectors to engage in a production system that will ensure food 

security in an ecofriendly manner. 
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In the recent years, the global food security is becoming an 

acute problem because of the increasing world population [1], 

the limitation of agricultural resources [2], and the effects of 

global climate change on crop production [3, 4]. The world 

agriculture currently faces great challenges in producing 

sufficient food while minimizing the negative environmental 

effects of crop cultivation. In the past 50 years, crop yields 

have noticeably increased, mainly due to the indiscriminant 

use of chemical fertilizers and pesticides, the development of 

new crop varieties, and the improvement in cultivation 

methods. The extensive application of chemical fertilizers and 

pesticides for long periods, however, negatively affects the 

environment, induces pest resistance to pesticides, and 

increases agricultural costs [5, 6]. Because of these, modern 

agriculture now requires ―rethinking‖ [1, 7], and such 

rethinking should include reconsideration of traditional 

agricultural systems [8–10].  

In many centuries of the world, traditional agricultural 

systems have contributed to food and livelihood security [8]. 

For the reason that traditional agricultural systems have been 

created, shaped, and maintained by generations of farmers 

who used management practices that were matched to local 

conditions, and because these systems are based on diverse 

species and species interactions, traditional agricultural 

systems reflect a successful adaptation to different 

environments and are rich in biological diversity and 

ecological resilience [8, 11, 12]. The recognition of the 

ecological heritage of these traditional agricultural systems 

and the integration of these unique experiences into our future 

farm designs could help us to develop more sustainable 

agricultural production. Actually, studies of such traditional 

systems have already helped scientists create novel farm 

designs [5, 13–15].  

During the recent expansion of modern agriculture based 

on substantial inputs of fertilizer and pesticides, however, 

many of these traditional agriculture systems have been 

disappearing [8]. To preserve these important agriculture 

systems, the Food and Agriculture Organization, the United 

Nations Development Program, and the Global Environment 

Facility developed a program for ―globally important 

agricultural heritage systems (GIAHS)‖ in 2005 [16]. One of 

these GIAHS is the rice–fish coculture system that has been 
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practiced by farmers in south Zhejiang province, China, for 

>1,200 years (17). In this rice–fish coculture system, the fish is 

an indigenous, red, soft-scaled common carp (Cypinius 

carpia) with high genetic diversity [18, 19]. The rice varieties 

in the system have been changing over time. In the last 

decade, high-yielding hybrid rice varieties have been 

dominant [20]. The rice–fish coculture is considered a 

sustainable form of agriculture because it maximizes the 

benefits of scarce land and water resources by using relatively 

few chemical inputs, by producing both carbohydrate and 

protein products, and by conserving biodiversity [20–24]. 

Nowadays integrated rice-fish farming is the main source 

of earning in many parts of the world. It is a technique of fish 

culture with other organisms i.e. plants or animals to get 

maximum output through minimum input supply in a 

minimum time frame. Rice–fish farming systems constitute a 

unique agro-landscape across the world, especially in tropical 

and sub-tropical Asia. It is quite old and first started in ancient 

China about 2000 years ago. It has been estimated around 81 

million ha of irrigated rice lands worldwide, with an additional 

11 million ha of flood prone land under rice cultivation [25]. 

Currently the system of rice-fish is being practiced in 

Bangladesh, Cambodia, Egypt, Indonesia, Republic of Korea, 

Madagascar, Thailand and Vietnam [25]. In these places, rain-

fed rice fields are designed to store water for extended periods, 

creating aquatic ecosystems with many similarities to natural 

floodplains [26]. These floodplain habitats of rice are later 

stocked by fish and grown throughout the wet season. 

However, rice and fish production do not need to be integrated 

by always producing the two crops simultaneously, but may 

be done by alternating production: rice can be grown in the 

rainy season and fish in the dry season, or the other way 

round. In areas where rice production is not profitable in all 

seasons, fish production forms an alternative source of income 

from the field. To meet the increasing global demand for food, 

there is a need to increase rice and fish production. Integrated 

rice-fish farming can play an important role in increasing food 

production as the integrated farming system is better than rice 

monoculture in terms of resource utilization, diversity, 

productivity, and both the quality and quantity of the food 

produced.  

The multiple benefits of the integration between rice and 

fish have been globally documented and could be summarized 

in enhancing farm productivity either in biomass or in 

economics. Fish in rice field improves soil fertility through 

their organic waste. Many reports suggest that integrated rice-

fish farming is ecologically sound because fish improve soil 

fertility by generating nitrogen and phosphorus [27, 28]. More 

importantly, the integrated rice-fish leads to the production of 

a more balanced diet (rice) as a main source of carbohydrate 

and fish, which is an important animal protein source required 

for the health and well-being of rural households. The 

integration of aquaculture can increase rice yields by 8 to 15% 

with an additional average fish production of 260 kg/ha [29]. 

It has also been reported that rice-cum-fish culture becomes 

able to enhance the net benefit by 64.4% and yield by 5% [30-

32]. Based on field surveys and studies, it has been observed 

that farmers households usually inclined to eat small fish than 

sell them in the market and hence, fish consumption 

contributes significantly in the nutrition of children and 

lactating mothers to avoid child blindness as well as to reduce 

infant mortality. By cultivating two products, farmers can 

decrease the risk of loss if one crop fails. Fish is a source of 

protein, and by integrating production with rice, farmers can 

improve their own food security. Fish also consumes the 

animals which transfer diseases to people, so raising them can 

improve public health. Some fish species, such as the common 

carp eat mosquito larvae and snails, which spread disease. 

Moreover, fish plays a significant role in controlling aquatic 

weeds, algae and snails, and hence, reduces the need for 

chemical spray leading to better farm economics within 

ecologically-sound low-cost, low-risk option for poor rice 

farmers in Bangladesh and elsewhere. Thus, integration of fish 

with rice farming improves diversification, intensification and 

productivity of farms [32, 33, 34]. Because fish feed on 

insects, pest problems are lower in rice fields that contain fish. 

The problem, particularly with the ―Golden Apple Snail‖ arose 

20 years ago and caused havoc to the rice growth and 

production, but recently it has been found that common carp is 

effective in reducing the younger snails by as much as 90 

percent. Fish also control weeds by feeding on weed roots and 

offer an extra service by tilling the soil around the rice plants. 

The fish's activity in the field helps mix the manure and soil. 

Fish also excrete manure that is high in nutrients, which the 

plants use.  Furthermore, integrated rice and fish culture 

optimizes the benefits of scarce land and water resources 

through complementary use, and exploits the synergies 

between fish and plant. 

However, this beneficial cultivation system was gradually 

abandoned due to population pressures, decreasing stocks of 

wild fish and the "Green Revolution" which emphasized high-

input monoculture using high-yield rice varieties, pesticides, 

and herbicides (which are toxic to fish). During the 1980s and 

early 1990s, rice-fish culture as managed cultivation systems 

experienced a revival, as concerns over the widespread use of 

pesticides emerged. Nevertheless, only a small number of 

farmers are involved in integrated rice-fish farming due to a 

lack of technical knowledge, and an aversion to the risks 

associated with flood and drought. Despite these problems, 

proper policy and planning, positive attitude of administrators 

and extension workers,  free  access  to    information/training  

facilities  for  the  farmers,  required  size  of  quality 

fingerlings  at  reasonable prices  at the appropriate time, will 

encourage the farmers and farm entrepreneurs to practice rice-

cum-fish culture to a greater extent. Therefore, it could be 

concluded that integrated rice-fish farming can help the global 

communities keep pace with the current demand for food 

authenticity through the production of rice and fish in a 

ecofriendly environment. 
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