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1.1 General Introduction 

Integrated Fanning System (IFS) seems to be the possible solution to meet the 

increased demand for food, stability of income and sustainable management of the 

limited natural resources and thereby improving the nutrition of the marginal fanners. 

Integration of different agriculturally-related enterprises with crops provides ways to 

recycle products of one component as input through another linked component and 

reduce the cost of production and thus raise the total income of the farm. The land 

area, specially cropped area, cannot be increased. Hence, multiple land use through 

integration of crop, livestock and aquaculture can give the best and optimum 

production from unit land area (Ravisankar and Pramanik, 2007). 

We are aware of the fact that the Green Revolution in mid- sixties by new 

technological developments, transformed the Indian agriculture dramatically, 

resulting many-fold increase in production and productivity and making the country 

self-sufficient in food production. But, this growth in food production showed a 

reverse side too, that is, environmental degradation and ecological imbalances 

(Shalendra and Tewari, 2003). It was realized, that intensive agriculture with 

indiscriminate use of agricultural inputs in the irrigated areas and cultivation of highly 

fragile lands in the rain fed areas have caused serious problem in sustainability of the 

Indian agriculture (Bhatia, 2001 ). It has also been realized by the present researchers 

that our planet Earth and its environment are disturbed due to over use of natural 

resources namely water, soil and air resulting into a depleted natural resources . It is 

now apprehended that this heavy cost of development is going to degrade natural 

resources. It is therefore, suggested that we must strike a balance between 

conservation of natural resources and the need for sustainable development. 
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About 70% of India's population lives in villages and 90% of its rural 

population depends on agriculture and allied activities for their livelihood 

(Radheyshyam, 2001). Again, about 75% of Indian farmers are marginal and small. 

Small land holdings are not well suited for mechanized farming. This coupled with 

poor economic condition and lack of resources cause slow growth rate in agriculture 

sector. The agriculture for marginal farmer is mostly subsistence type of farming 

(Singh and Gill, 201 0). The aim of sustainability in farming can be achieved only 

when we are able to judiciously utilize natural resources by adopting the process of 

recycling, thereby protecting the environment and preserving and protecting the 

natural resources for future demand. Integrated Farming System (IFS) can support the 

three pillars of sustainable development, that is, social, environmental and economic 

development. IFS can be the integrated resource management which will include not 

only the crop-livestock - fish component, but also the use of other resources such as 

capital, labour, space and water. Benefits of integrated farming are synergistic rather 

than additive. Hence, IFS is "whole systems approach" not only to agriculture alone 

but also to aquaculture. 

Although IFS IS economically and environmentally a sound system, 

motivation and awareness of the farmer is the key factor to get the benefit of 

integration. The farmers should be extensively educated regarding the benefits of this 

system. IFS is a developmental tool to fight against the food crisis through waste, land 

and space utilization efficiently. It can be said that information, integration and 

participation are the building blocks to achieve sustainable development in agriculture 

and allied science. Integrated crop-livestock-fish farming system is a proven 

environmentally sustainable and economically viable technology that encompasses 
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rational utilization of available resources. Fig-1 shows the contribution of different 

components in lFS (Ravisankar and Pramanik, 2007). 

Contribution of different components in integrated farming system 

• Fish 1% 

• Livestock 15% 

• Crop 84% 

Fig-1: Contribution of different components in Integrated Farming 

System (Ravisankar and Pramanik, 2007). 

Accord ing to Panda (2002), the main features of the crop- livestock-fish JFS are as 

follows: 

a) Best utilization of the waste of livestock as an input of protein source for 

fi sh. 

b) Economic utili zation of the space in which the two subsystems occupy 

part or all space required for individual system. 

c) There is an increased productivity, more income generation, gainful 

·employment and cheap avai lability of animal protein with minimum 

ex penditure. 

Above all these, the two systems as shown in Fig-2 usua lly help each other in 

mainta ining ecologica l balance and best utili zation of natural resources in and around 

the pond area (Edwards, 1993). 
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Fig-2: Major interactions between the various subsystems in a 

feedlot-fish integrated farm (Edwards, 1993). 

Li and Mathias (1994), in China, had successfully integrated fish culture with 

waste treatment and other forms of aquatic food production. IFS can be used to bring 

marginal land, such as saline soil, wetlands into production where that would not be 

possible with agriculture or aquaculture alone (Mathias, 1994). The water in these 

marginal lands is too shallow for fish culture yet crops and livestock may be easily 

flooded. As an alternative to drainage, which is common elsewhere, the shallow 

ponds are excavated to allow proper fish culture, and the resultant soil is used to build 

up the dykes above flood level for use as agriculture and livestock land (Chan,l993). 

India's fish output can be increased fourfold from the current level , if only we fully 

exploit the farm technology and knowledge available with fishery scientists and 

facilitate the transfer of information to all section of farmers in a quick and efficient 

manner (Das,l984). 
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1.2 Key areas identified for research 

In India, IFS is emerging as an important tool to increase farm productivity 

and sustainability of marginal farmers, which is about 75% of the total farming 

communities. These marginal farmers are very resource poor in respect to land, 

finance and knowledge. Throughout India, there are various agro-climatic conditions 

which influence the result of IFS. Hence, farming community can get the benefits 

from IFS only if a location specific IFS package is developed depending on the agro

climatic condition of that location. It has been realised that even well planned and 

monitored trials will produce results that are not directly applicable elsewhere. As the 

result obtained from different IFS is very much location specific, proper assessment 

and refinement of this technology through different adaptive research can help in 

developing the location specific IFS packages which intum can increase the overall 

farm productivity of marginal farmer. 

For the present study, Terai and Teesta alluvial agro-climatic condition of 

West Bengal were selected. Terai region of northern region of West Bengal is situated 

between 25°57' and 27° N Latitude and 88°25' and 89°54' E longitude with an 

altitude of 360 ft above Mean Sea Level (MSL). This northern region of West Bengal 

is situated along Drujeeling and Bhutan hills in the north, Bihar border on the West 

and Assam border on the North East. It includes Siliguri sub-division of Daijeeling 

district, entire Jalpaiguri and Coochbehar districts and Islampur subdivision of North 

Dinajpur district. Total geographical area of the zone is 12,025 km2 which is 13.5% of 

the area of West Bengal. The share of the population of the area is 9.7% of the State 

of West Bengal. Rural population comprises more than 90% of the population of this 

zone .. The soil of this zone is sandy loam to loam type having 1-3 feet deep dark 
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brown top soil with rich humus content and medium or strong acidic in nature having 

high fixing capacity for phosphorus, poor micronutrients content. The climate of this 

zone is subtropical with warm humid except a short spell of winter from December to 

February. Average annual rainfall of the zone varies from 2100- 3000 mm. while, the 

range of minimum and maximum temperature of the area is 7° - 8° C and 24- 33 ° 

C, respectively. The relative humidity ranges from 48 % to 87%. The maximum 

rainfall (about 80% of the total) is received from South-West monsoon during the 

rainy months of June to September. Generally, subtropical humid climate prevails in 

this zone comprising of prolonged rainy season. The rainy season starts from first 

week of May and continues up to last week of September having intermittent and 

occasional heavy rainfall. Ponds in this area are mostly seasonal and shrinking in 

nature. The water in the ponds generally stay from April to September or October 

depending on the rainfall. 

In Terai Region more than 80% of farmers are marginal farmers with 

landholding less than one hectare (ha) along with small seasonal water bodies 

(O.Olha). Most of the marginal farmers in rural areas depend on agriculture and 

livestock as their main source of income. In this rain fed Terai region, rain water is the 

key factor for agriculture and fish farming. Sometimes, owing to low rainfall, serious 

problem arise which exposed farmers to high risk. Hence, any alternative source of 

income is very important for marginal farmers to mitigate their hardships. IFS, being 

a low cost farming, interact with more than one component and reduce the risk of 

farming for example, delayed rain or drought in a particular season may greatly 

hamper the cultivation and fish farming, but rearing of livestock may give some 

revenue to augment the financial condition of a marginal farmer in Terai region of 

West Bengal. Thus, IFS is considered as a low risk farming system approach, which is 
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very much suitable for marginal farmers. Traditionally, many societies use animal 

wastes for fertiliser and fuel. It has been felt that manures contain large amount of 

partially digested feed hence, animals which consume good quality of food will 

generally produce good quality of manures. Direct ingestion of the unconsumed 

elements by the fish may be the most important source of feeding. Hence, in the 

present study, the cows are allowed to be fed on concentrates and the resultant 

manure, thus obtained, is utilized for fish production. But, there are also reports that 

an excessive use of organic manure may create anoxic condition in pond (Boyd, 1982) 

resulting a low productivity, thus in another study ducks were introduced in the 

integrated pond to maintain the oxygen level. Again, the ducks droppings may further 

fertilize the pond for more cumulative production. The pond bottom soil contains high 

nutritive value due to the decomposed organic wastes. Desilting pond every year to 

strengthen the dykes of the pond creates a scope to utilize the pond bottom soil for 

agriculture for an additional income ,thus this holistic approach of faming , further 

increase the farm productivity. 

In this present study, two IPS packages involving three components, namely 

livestock (cattle and ducks), pond (fishes) and the pond dykes (turmeric) were 

assessed against the non-integrated farming system (NIPS) to recognise the best 

packages of farming for marginal farmers ofTerai region of West Bengal. Thus, it can 

be realised that the problem oflow farm productivity of marginal farmers of the Terai 

region of West Bengal seeking solution from IPS. 

Based on the above hypothesis, the research work entitled "Investigation on 

the Potentialities of Crop-Livestock-Fish Integrated Farming System for the 

Marginal Farmers in Terai Region of West Bengal" was executed during the years 
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2008-2011 for the location specific adaptive research, at Jalpaiguri District of West 

Bengal. 

1.3 Objectives of the present investigation 

.!' To observe the effect of different Integrated Farming System (IFS) and 

Non Integrated Farming System (NIFS) on pond water quality . 

.!' To study the effect ofiFS and NIFS on pond soil quality . 

.!' To follow the qualitative and quantitative zooplankton production under 

different IFS and NIFS . 

.!' To find out the growth parameters and production of different fishes 

under different IFS . 

.!' To understand the overall economics of different components namely 

livestock, vegetables and fishes used in different farming systems. 

9 


