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This study was conducted to observe the present status of integrated fish farming with 

crops in Chapainawabganj district of Bangladesh during May to June 2022. Primary 

data were collected from farmers through interview and well-structured questionnaire. 

In this study, 40 farmers who were directly involved with integrated fish farming with 

crops. Most of the farmers belonged to age category 36-55 years. Majority 65% farmers 

(5-12 years) had fish farming experience which indicating that they are more 

experienced in integrated fish farming system. The 40% respondents belong to 

secondary education level. According to ownership of total cultivable land, 81% of the 

farmers were in marginal class. Prospect of pond size and land ownership, 40% of fish 

farmers had small land holding which was less than 0.75 ha and 35% of respondents 

having large land holding. The 52.5% took loan from different type of organization. 

From the observation it was found that about 55% of the farmers acquired training and 

45% of the fish farmers got technical assistance from DoF and different types of 

organization. Maximum fish production and income depends on pond size. The average 

pond size and fish production was near about 2.5 ha and 8 tons. In the study area, 62.5% 

carp fish species was cultivated and 37.5% was mix fish species and most of the 

farmers cultivated fruits 57%, mix crops 40% and vegetables 13% as crop with fish. 

Farmers had maintenance issue and they faced different problems at different stages. 

Assurance of good quality fingerlings, sufficient bank loan arrangement, technical 

training, transportation facilities of fingerlings and formation of farmer`s organization 

where all the farmers are connected and develops their lacking. Therefore, the socio-

economic conditions of the farmers can be uplifted by adopting improved farming 

systems through integrated approaches.  
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1. INTRODUCTION 
 

The integrated system is a combination of crop and livestock 

or fish and also includes the combination of aquaculture with 

trees. Integrated fish farming helps to utilize the limited 

resources base of small-scale farmers and provides them 

fuller employment and generates surplus produce for scale. 

Integrated fish farming helps to break down the monoculture 

system and offers a good solution. It emphasizes the strong 

interdependence between different types of agricultural 

products which protects the natural resources, including 

maintaining water, soil and air quality (Mohammad & 

Hiroyuki, 2006). In Bangladesh, the number of marginal 

farms has been increasing and fisheries sector contributed 
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3.57% to national GDP and 25.30% to the agricultural GDP 

(DoF, 2022). 

Fish is one kind of staple food of Bangladeshi people 

and they are commonly known as “Mache-Bhate Bangali” 

and the fish alone supplies about 60% of animal protein 

(DoF, 2022).  Bangladesh is now 5
th 

in the world of fresh 

water fish production and annual fish production is 

4503371tons (DoF, 2020). Aquaculture presents numerous 

chances to end hunger, poverty, and malnutrition.  It also 

fosters economic growth and promotes better use of natural 

resources (FAO, 2017). Integrated fish farming, there is a 

considerable supply of animal protein in addition to a 

sufficient amount of carbohydrates, vitamins, and minerals. 

Small fish in particular are high in minerals and vitamins. 

Thus, consuming fish can significantly improve human 

nutrition (Roos et al., 2003; Larsen et al., 2000).  

The main objective of fish farming combined with crops 

is to maximize the production of more aquaculture goods 

without considerably increasing the use of the basic natural 

resources of water and complementary use of land 

(Avnimelech, 2009). Fish farming is integrated with 

agriculture to increase diversification, intensification, 

production, and profitability as well as create 

environmentally friendly aquaculture systems (Ahmed et al., 

2007; Nhan et al., 2007; Naylor et al., 2000). In Bangladesh, 

integrated fish farming with crops technology has been 

demonstrated successfully and a considerable number of 

farmers have been trained through various projects, this 

integration has yet to be widely practiced.  

Integrated farming system "IFS" - farmers mainly focus 

on agricultural production, which has high income. In this 

competition, it is imperative to come up with a suitable 

strategy to increase the income of a farm throughout the 

year. Combination of different agricultural businesses in the 

agricultural system has great potential in the agricultural 

economy. These enterprises not only supplement farmers' 

income but also help increase employment for family 

workers all year round (Jayanthi et al., 2000; Singh et al., 

1997; Singh et al., 1993). In this regard, goal is to establish 

integrated agricultural systems that provide affordable costs 

to support economic and social sustainability (Avnimelech, 

2009).   

Crops can be irrigated with the fish ponds and their 

residues and through commodities may be used for feeding 

livestock. The fish, after eating the plankton, produce their 

personal wastes which can be transformed obviously into 

vitamins that are an excellent fertilizer for terrestrial plants 

and is widely used by farmers. Where there is no adequate 

irrigation system, pond water can also be used to irrigate 

crops, if needed. Soil and environmental degradation can be 

controlled and improved directly through integrated 

agriculture. In Bangladesh, aquaculture production and 

sustainability should focus on improving the utilization of 

nutrients in the diet. This can be developed through two 

different approaches, namely (i) increasing food quality and 

feeding strategies so that nutrients can be efficiently 

distributed and ultimately utilized, and (ii) reuse of 

nutritional waste through cultural changes (Bossier & 

Ekasari, 2017).  

As per study of the AEZ (Agro Ecological Zone) under 

10, 11, 26 at Chapainawabganj is very drought prone area 

(Shil et al., 2016). In this area water scarcity is a major 

problem. So repeatedly use of water seems to make sense, 

especially in an area where fresh water resources are limited. 

At Chapainawabganj, river breakage is also a big problem 

that decreasing the land day by day (BBS, 2020). Our 

traditional farming is very risky and farmers try a lot to 

heavily invest in crop production to get maximum return. 

Bangladesh is one of the poorest and most densely populated 

countries in the world. The necessity to increase aquaculture 

production has been activated by the increasing demand of 

global population (Avnimelech, 2009).  

From that conception, if the farmers will combine 

different production systems, they will be benefited and act 

as a competitive alternative to monoculture. The hypothesis 

here is that integrated fish farming with crops can provide 

socioeconomic benefits to the households of poor farmers 

and more broadly play a significant role in contributing to 

food security of Bangladesh. The study is undertaken to 

accomplish to analyse socio-demographic characteristics, to 

observe the present status in integrated fish farming with 

crops and to identify major problems in integrated fish with 

crop farming in Chapainawabganj, Bangladesh. 

 

2. MATERIALS AND METHODS 
 

2.1 Study area 

The study area is Chapainawabganj District, Bangladesh. It 

is a north-western part of Bangladesh. It is comprised of 5 

Upazila and 3 AEZ (Agro Ecological Zone) with an area of 

1703 km
2 

for obtaining detailed information about present 

status and problems of integrated fish with crop farming. 

This survey was conducted on 40 fish farmers of 25 villages 

under 10 unions. This study mainly covered 3 Upazila those 

are Chapainawabganj Sadar, Shibganj and Gomastapur (Fig. 

1). 

 

2.2 Data collection 

Data collection for the study was mostly through primary 

sources. However, secondary data were explored from 

relevant publications, journal articles, published report and 

Upazila Fisheries Office (UFO). Random sampling method 

is simple and best suited for smaller population (Moore et 

al., 2014).  

The entire process of data collection was conducted 

from May 2022 to June 2022. Data were collected from 

randomly selected 40 farmers by participant observations, 

interviews and informal conversations and questionnaires. 

For quantitative data collection, pre-structured questionnaire 

was used to address different issues of integrated fish with 

crop farm, socio demog aphic cha acte istics  fa me  s  age    
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income    p ofession   info mation s  sources, experience), fish 

and crop production, problems etc. 
 

 

 
Fig. 1 Map of the study area Chapainawabganj Sadar, 

Shibganj and Gomastapur Upazila of Chapainawabganj 

district. 

 

2.3 Data Processing and Analysis 

All the collected data were tabulated, scrutinized carefully, 

analysed and presented graphically by Microsoft Excel 

(version 2010) SPSS data editor, using the simple statistical 

method and presented in both graphical and tabular form for 

ease of understanding. Outline of the methodological 

approach is presented in Fig. 2. 

Non parametric statistics (mean, frequencies and 

percentages) were used to analyse the socio demographic 

characteristics of farmers. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Demographic profile of integrated fish with crop 

farmers 

Different demographic status (age, family size, occupation, 

education, farming experience, total cultivable land, pond 

size etc.) of 40 farmers were measured in the present study 

(Table 1).  

 

 
 

Fig. 2 Outline of the methodological approach. 

 

3.2 Occupation 

In the study area, fish culture was the main occupation for 

most of the fish farmers where 47.5% were involved in fish 

farming as a principal occupation. Whereas 30% of farmers 

were worked as businessman as their secondary occupation 

and 22.5% were jobholder. Most of the farmers have chosen 

fish farming as a principle occupation because of 

commercial purpose for getting more benefits and this 

results more or less similar with Quddus et al. (2000). 

 

3.3 Education 

According to the present study, no farmer was illiterate 

whereas 40% of farmers had secondary level of education, 

27.5% primary pass, 20% HSC level and 12.5% attained 

Tertiary level of education. In this study, it is seen that level 

of fa me  s education hugely affects the adoption and 

utilization of integrated farming technology they had a 

tendency to modernize their farm. The similar views also 

expressed by (Khan, 1986).    

 

3.4 Age  

In the present study area, 20% of the fish farmers were found 

less than 35 years or young aged, 57.5% between 35-55 

years or middle aged, 22.5% of farmers more than 55 years 

or old aged. In the study it is seen that most of fish farmers 

were in the age group of 35-55 years that means middle aged 

farmers and they were most interested in integrated fish 
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farming system compare to young aged and old aged. This 

finding is more or less similar to Ali et al., (2008) who got 

52% respondents were middle aged. 

 

3.5 Experience of fish farming 

According to present study, majority 65% had the fish 

farming experience of 5-12 years. Whereas15% and 20% 

fish farmers had the experience of 4 and 15 years, 

respectively. In this study it was found that 65% farmers 

belong to the middle age and they gathered a lot of 

experience by doing different types of agricultural activities. 

Akter et al., (2018) found majority 44% fish farmers had 16 

yea s  expe ience. 

 

Table 1 Demographic profile of integrated fish with crop farmers in the study area 

Parameters Category Frequency Percentage Mean S.D. 

Occupation Fish Farmer 19 47.5 1.7500 0.80861 

Farmer and Businessman 12 30.0 

Farmer and Jobholder 9 22.5 

Education Primary (<5) 11 27.5 3.1750 0.98417 

Secondary (6-10) 16 40.0 

Higher Secondary (11-

12) 

8 20 

Tertiary (>12) 5 12.5 

Age Young(<35 years) 8 20.0 44.4250 1.03945 

Middle(35-55 years) 23 57.5 

Old(>55 years) 9 22.5 

Farming experience New(<5 years) 6 15.0 9.2500 5.06749 

Intermediate (5-12 years) 26 65.0 

Expert(>12 years) 8 20.0 

Family size Small(<4) 8 20.0 1.8250 0.44650 

Medium(4-8) 31 77.5 

Large(>8) 1 2.5 

Total cultivable land  Marginal(<0.75 ha) 3 7.5 12.6800 1.13196 

Small(0.75-1.5ha) 17 42.5 

Medium(1.75-7.5ha) 17 42.5 

Large(>7.5 ha) 3 7.5 

Pond size Small(<1 ha) 16 40.0 9.9562 9.53837 

Medium(1-2.5ha) 10 25.0 

Large(>2.5ha) 14 35.0 

Involve with 

agricultural group 

Yes 9 22.5 1.2250 0.42290 

No 31 77.5 

S.D., Standard deviation 

 

Table 2 Annual income category 

 

 

 

Category Frequency Maximum value(Tk) Minimum Value (Tk) Percentage 

Low (<10 lakh) 19 7800000 260000 47.5 

Medium (10 lakh-30 lakh) 14   35.0 

High (>30 lakh) 7   17.5 

 

3.6 Family size 

The family size of respondents usually has a considerable 

influence on the income and expenditure of the family. On 

the basis of their household size (2-8 members) the families 

were classified into three categories; small (<4 members), 

medium (5-8 members) and large (above 8 members). 

Majority 77.5% of the farmers had medium sized family, 

20% small and 2.5% in large sized. This finding has more or  

 

 

less similar with Ali et al., (2008) who showed that near 

about 75% family was medium family.  

 

3.7 Total cultivable land status 

According to the land ownership the respondents were 

classified into four categories; marginal (<0.75 ha), small 

(0.75-1.5 ha), medium (1.75-7.5 ha) and large (>7.5 ha). 

Most of farmers (81%) were in marginal class which was 

also a representative of typical land size of Bangladesh. 
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About 18% farmers were in small and 1% was in medium 

category. This finding indicates that if the cultivable land 

increases, the income will increase.  

 

3.8 Pond size and land ownership 

In the study area 40% of fish farmers had small land holding 

which was less than 1 ha, 35% of respondents having large 

land holding which was larger than 2.5 ha and 25% of fish 

farmer had medium land holding which was 1-2.5 ha. Here 

most of the farmers had small size pond. Majority of fish 

farmers 55% had leased land and 45% own land. Large size 

lands were leased which results more or less similar with 

Quddus et al., (2000). 

 

 
 

Fig. 3 Percentage and frequency of training received. 

3.9 Annual income 

Annual income depends on fa me  s occupation. Acco ding 

to the occupation classified into 3 categories. These were: 

Fish Farmer, Farmer & Jobholder, Farmer & Businessman. 

The selected farmers were grouped into 3 categories based 

on the level of their annual income. In the study area, the 

maximum annual income of farmers was 7800000 Tk and 

minimum was 260000 Tk not only fish farming but also 

various sources such as, crop production, business, job etc 

(Table 2). In this study it is seen that 47.5% of farmers 

belongs to low category based on their farm size. If their 

knowledge can be increased on IFS, their income will 

increase further and national income also increase. The 

similar views also expressed by (Khan, 1986). 

 

3.10 Training received 

During the study, it was observed that most of the 

respondents (55%) did not receive any kind of training on 

integrated fish with crop farming. Total 45% respondents 

took training from DoF and different types of organization 

(Fig. 3). Das et al., (2018) also found similar results that 

most of the farmers (80%) do not get any kind of scientific 

fish culture training. Very little initiatives to conduct training 

are arranged by the DoF of Bangladesh (Rahman et al., 

2015; Khatun et al., 2013). The value is more or less similar 

to Ali et al., (2008) who found that about 60% farmers 

required training from DoF or NGO. 

 

3.11 Source of water 
From the survey, it was found that 22.5% pond didn t 

irrigate and the remaining 77.5% ponds irrigated by using 

ground water. It was found that the water level of the 

Chapainawabganj was declined during dry season and 

irrigation was needed then ponds were suitable for fish 

culture. The similar views also expressed by Shil et al., 

(2016). 

 

3.12 Fingerlings 

This study shows that near about 42.5% farmers produced 

fry for their own pond and they also sold these earn some 

ext a  57.5% of fa me  didn t p oduce f y basically they 

collected from different types of sources (Table 3). Most of 

the farmers do not produce fry because it requires huge 

space and extra pond which is costly. 

 

Table 3 Source of fingerlings 

Parameters Frequency Percentage 

Hatchery 8 20.0 

Other Farmers 18 45.0 

Warehouse 1 2.5 

Hatchery & Other farmers 7 17.5 

Hatchery &Warehouse 1 2.5 

Other Farmer & Warehouse 3 7.5 

All 2 5.0 

 

3.13 Materials use for oxygen circulation 

This study shows that materials used for O2 circulation were 

classified in 3 categories those are aerator, manually and 

chemical substrate. 45% of the farmers used chemical 

substrate, manually 35% and 20% of farmers used aerator 

(Fig. 4). Generally, the farmers who had large land used 

aerator. Chemical substrates are easily available compare to 

others. Aerator is expensive but most of the educated 

farmers used this. Small pond owners were used manual 

process because of less income than the larger farm owner. 

 

 
Fig. 4 Percentage of materials use for O2 circulation. 
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3.14 Cultivated fish species 

In this survey fish species were classified into 2 categories. 

62.5% carp fish species was found and 37.5% was mix 

species (carp and other species) (Fig. 5). Carp species were 

most productive fish species. Silver carp, Grass carp, Catla, 

Rui fish are most cultivated carp fish species. This finding 

indicates that carp polyculture is more populated in the study 

area. 

 

 
Fig. 5 Percentage and frequency distribution of fish species. 

 

3.15 Fish production 

The maximum pond size was 8.5 ha; minimum was 0.13 ha 

and average pond size was near about 2.5 ha. According to 

the study maximum fish production was 30 tons, minimum 

was 0.5 ton and average near about 8 tons. Here highest 

income from fish was 6750000 Tk and lowest 1125000 Tk. 

Here maximum fish production and income depend on pond 

size which given below (Table 4).  

 

Table 4 Pond Size, production of fish, income from fish 

Parameter Pond size 

(ha) 

Production 

of fish (ton) 

Income from 

fish (Tk) 

Maximum  8.5 30 6750000 

Minimum 0.13 0.5 1125000 

Mean 2.48 7.9712 17935316 

 

 

 
Fig. 6 Percentage and frequency distribution of plant type. 

 

3.16 Crop cultivation with fish  

According to this survey there were different types of crops 

integrated with fish. These were classified into 3 categories: 

fruits, vegetables, mix crops (fodder, fruits and vegetables). 

Majority of the farmers was involved in the cultivation of 

fruits 57%, mix crops 40% and vegetables 13% as crop with 

fish (Fig. 6). This study it is seen that fruits cultivation helps 

to make more profit and also utilize the land properly than 

anything else. This result is near about similar with Edwards 

(1988). 

Out of 40 people, the maximum amount of crop 

cultivated land was 5 ha and minimum was 0.1 ha and 

average land size was 0.642 ha. Maximum income from crop 

was 300000 Tk; minimum was 7000 Tk and average income 

was 54525 Tk. This finding indicates that integration of crop 

with fish helps the farmers to get more/excess income from 

the dike crop.  

 

Table 5 Crop cultivated area and income from crops 

Parameter Land size (ha) Income from crop (Tk) 

Maximum 5.00 300000 

Minimum 0.1 7000 

Mean 0.642 54525 

 

Table 6 Problematic stages of integrated fish and crop 

farming 

Problematic Stages Percentage 

During Pre-stocking stage 30 

During stocking stage 7 

During harvesting stage 10 

During Transportation stage 50 

During marketing stage 3 

 

3.17 Take Loan 

47.5%  espondents didn t take any kind of loan while 

remaining 52.5% took loan from different type of 

organization such as: NGO, Bank, and Cooperative etc. 

22.5% farmers took loan from Bank, 17% from NGO and 

12.5% loan from cooperative. The similar views exposed by 

Ali et al., (2008) who found near about 50% used own 

money. This finding indicates that a large number of farmers 

outside of loan functioning.  

 

3.18 Present emerging problems  

Farmers faced different types of problems at different stage 

of farming. 50% farmers faced the problem during 

transportation stage, 30% during pre-stocking stage, 10% 

during harvesting stage, 7% during stocking stage and 3% 

during marketing stage (Table 6). 

 

3.19 The major problems faced by respondents in the 

study area 

 

Low market price  

Most of the farmers stated that low market price of fish is a 

limit in the study area. In Bangladesh, farmers often sell the 

fish in local markets. In addition, farmers do not have a 
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special refrigerator to keep the harvested fish. 

Therefore, most of the farmers are forced to sell the 

harvested fish immediately at a low price. The 

price of a fish is determined on the basis of the demand for 

fish and the volume of its supply in retail markets. 

 

Lack of hatchery  

Lack of hatchery is a big problem in the study area. Farmers 

usually relied on remote areas as a source of fingerlings. 

Thus, the creation of hatchery in the study area is necessary 

to overcome limits for aquaculture. In addition, local 

residents do not have the financial opportunity to create 

hatcheries on private ownership. This is why a community 

initiative is needed to create hatcheries in the study area. An 

established hatchery can guarantee the cost of seeds by 

reducing the average travel distance. In addition to a local 

source of good quality seeds, employment for 

the local population will also be provided. 

 

Shortage of labour  

For the smooth running of a pond fish and crop culture 

enterprise, there is an inevitable need for manpower 

support. Farmers cited this problem as a hindrance because 

the increasing migration of labour from the agricultural 

sector to the non-agricultural sector makes 

fishermen face many challenges when they need work. 

 

Lack of technical knowledge 

The availability of the relevant technical knowledge 

is very important for integrated aquaculture management. 

Training is necessary to improve technical knowledge 

and the extension officer can control this level. 

 

Unavailability of fish feed material  

A balanced diet is necessary in a pond for optimal fish 

productivity. But the lack of nutrition for fish production is 

an impediment to fish production. Most farmers use 

only urea and rice bran when fish feed in their ponds. 

Currently, there is ready-made fish food on the market, but 

its supply is insufficient and the price is high. Therefore, it is 

very difficult for small and marginal farmers to harvest fish. 

 

Unavailability of loan from different organizations  

Public sector credit facilities for farmers in Bangladesh 

are very weak. Lack of access to credit is a 

major obstacle for entrepreneurs in Bangladesh. To get 

a loan from commercial banks, need a mortgage of land or 

other property. It is very difficult for poor farmers to get 

credit from banks or other institutions. In addition, NGOs 

usually give loans to landless, marginal and 

small farmers, but the interest rates are very high. 

 

Manifestation of fish diseases 

 In Bangladesh, manifestation of fish diseases is one of the 

major problem of poor fish production. 15% of income loss 

occurred due to fish diseases reported by Faruk et al., 

(2004). These data indicate that a large number 

of fishermen consider the spread of fish diseases 

a limitation in the development of fish farming. In 

Bangladesh, most farmers do not 

have adequate knowledge of fish disease control, do not 

understand disease symptoms, and are unable to properly 

report disease effects to the Upazila Fisheries Officer (UFO). 

 

Lack of good quality fingerlings  

The poor quality of fingerlings is the main obstacle to the 

development of fish farming. In Bangladesh, although large 

numbers of fish fry can be produced through the private 

sector and public hatcheries or fisheries, the supply 

of fingerlings is seen as a real obstacle to increasing catches, 

working against efforts to increase fish production. 

 

Poor market facilities 

In Bangladesh, the marketing facilities are really very poor. 

It acts as a major barrier in the way of undertaking fish 

culture successfully. As a result, exploitation by 

intermediaries, like wholesalers is high in the secondary and 

higher secondary markets. Consequently, fishing 

communities remain poor. The broadly used fish market 

channel is: Fisherman, Bepari, Aratdar, Paiker and 

Consumer. 

 

Poor transport facility 

In Bangladesh, constructions of roads are very poor quality 

and it is a major problem in fish production. During 

transferring of fingerlings, fish to the market is very hard 

through the road. Due to poor transport facility many 

fingerlings, fish die. 

 

Lack of government initiative for encouraging 

aquaculture and training facility 

In Bangladesh, Government has an important role to 

maintain favorable environment for all types of 

entrepreneurship. For getting more benefit, farmer needs 

proper training which can enrich their knowledge. Lack of 

training by different organizations creates a major barrier in 

the fish production. 

 

Unavailability of water and bad water quality 

In Chapainawabganj district, it is a very draught prone area 

and water level is decreasing day by day. So, getting water 

for fish production is very tough. Almost similar types of 

problems in the integrated fish with crop framing were found 

by Das et al., (2018) and Mazumder et al., (2013) which are 

the major hinders for fish farming in Bangladesh. 

 

4. CONCLUSION 

 

In Chapainawabganj, it is revealed that integrated fish with 

crop farming could be a great solution of self-employment 

and helps to imp ove fa me  s life style. Integ ated fish with 

crop farming is a profitable farming which definitely 

contributes to the food production and fulfils the nutritional 

demand of the whole country and could be a viable option 

for diversification. Although management practice is not 

properly followed in all the sampling ponds, they somehow 
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managed to cope with the present productivity status of their 

farm. Apart from some adverse socio-economic condition 

and constraints of fish and crop farming, farmers in this 

region contribute a remarkable part of inland integrated fish 

and crop production in Bangladesh. Therefore, 

governmental and nongovernmental initiatives are crucial to 

resolve the existing problems thus ensuring higher fish 

production and higher profit. It is concluded that integrated 

fish with crop farming a fruitful business which is 

sustainable alternative to monoculture practice. 
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