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Socioeconomic Characteristics and Diversification of Livelihoods within Agricultural and Fish Farming Families in Mymensingh Sadar, Bangladesh



Abstract 

The present study was carried out in Mymensingh Sadar, a rural production zone of Bangladesh where cropping and aquaculture are integrated. The primary data was collected from 200 householders through structured surveys and Participatory Rural Appraisal (PRA) exercises were complemented by secondary data available in the Department of Fisheries and agricultural extension. Demographics, income patterns, land tenure, training exposure, technology adoption, and production strategies are analyzed. The results indicated a strong male dominance (95%) in the farming population; most of the respondents were between the ages of 31 and 50 years old and grew up in an average-sized household of members between 4 and 10, who could provide sufficient family labor for diverse activities. Aquaculture relies more on leased resources (36.51%) than owned (24.67%), whereas agriculture is relatively more based on owned land (23.36%) than leased land (15.46%). The training exposure is low, as 82% of respondents reported they never had sector-specific instruction that limits the ability to adopt newer prominent practices. This study shows that farmers involved in both agriculture and aquaculture have higher incomes than those who rely on a single source of income. Diversification of livelihoods usually stabilizes income, optimizes resource allocation and reduces production risk. The study also points out the various difficulties encountered by farmers which include climate variability, market instability, shortage of modern technology and poor infrastructure. Such limitations impact on efficiency of production and limit options for steady income production. 
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1. Introduction
Agriculture and aquaculture are both significant sectors for socio-economic development in many developing countries, especially in South Asian countries (Rehman et al., 2024; Sinha & Banerjee, 2025; FAO, 2022). Such sectors generate employment, assure food security and support livelihoods of a large portion of rural households in countries like Bangladesh (FAO, 2022; World Bank, 2023). Fish farming has become one of the most active sectors of rural economies because of its substantial contributions to food supply, revenue generation, and diversifying livelihoods (FAO, 2022; Bjørndal et al., 2024 ). The transformation has changed the allocation of land, labor, water and investment among the farming activities of rural households. But as it grows more profitable, crop agriculture is now competing with aquaculture for land and water resources. Therefore, it is important to understand the relative importance of crop production over aquaculture to improve the efficiency of resource use and support sustainable rural development in Bangladesh (Belton & Azad, 2012; Mitra et al., 2024; Shamsuzzaman et al., 2017).
In the national context, Mymensingh is an important center for agriculture and aquaculture due to the region's favorable agro-ecological conditions, availability of water and traditions of farming. The people of the busy rural community of Mymensingh Sadar are now involved in crop and fish farming to diversify their sources of income. The upazila has a population of 809,394. The total area is 38,845 hectares of which 26,571 hectares are arable land. The land types that support different types of agriculture and aquaculture are high land (16,947 ha), medium high land (7,472 ha), medium low land (7,105 ha) and low land (785 ha). The area belongs to Agro-Ecological Zones (AEZ) 7, 8 and 9 which are suitable for crop and fish culture (Upazila Agriculture Extension Office Report, Sadar, Mymensingh, 2025). Mymensingh Sadar is divided into 40 agricultural blocks and 11 unions for administrative purposes. It is a typical place for studying relationships between farming systems. The area is also a major producer of fish with total fish production (37,494 metric tons) exceeding local demand (17,724.20 metric tons). Moreover, there are two private hatcheries, 26 fish seed production units and 61 fish markets denoting a strong aquaculture base as well as an expanding rural economy (Sarkar, 2023; BBS, 2024; District Fisheries Office, Mymensingh, 2022). These attributes make the vicinity a key setting to explore how ordinary people view both aquaculture and agriculture as opposing, overlapping, or alternative livelihood options in the setting of asset depletion (Heal et al., 2022). 
Socio-economic profiling of farming households provides important information on the living conditions, resource endowment, sources of income and access to services of the farming households (Amitha et al., 2023; Mandal et al., 2023; Al Mahadi et al., 2022). Profiling is important to understand the difference between agricultural and fish farming communities and to identify the factors influencing livelihood diversification. Livelihood diversification, the process by which households build a diverse portfolio of activities and social support assets for survival and the advancement of their standards of living, has emerged as an important adaptation strategy in rural Bangladesh (Ellis, 2000; Scoones, 1998; Rahman & Akter, 2022). In recent years there has been an increasing recognition of the complementary nature of agriculture and aquaculture as livelihood options. But the empirical evidence on the interactions of these sectors at household level in the context of Mymensingh Sadar especially in connection with socio-economic status and diversification patterns is limited. Understanding these dynamics is crucial for the design of effective policies and development interventions for poverty reduction and sustainable rural development.

Therefore, this study tries to evaluate the socio-economic characteristics of agricultural and fish farming households of Mymensingh Sadar and evaluate their livelihood diversification strategies. The study is expected to contribute for the understanding of the rural livelihoods in Mymensingh Sadar, Bangladesh by identifying the major factors influencing diversification and comparing the different farming groups.





Materials and Methods

2.1. Study Area

The study was executed in Mymensingh Sadar Upazila of the Mymensingh District, Bangladesh. The region is known for the presence of both agricultural and aquaculture systems as key forms of production, in rural settings. The study area location is shown in figure 1.
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Figure 1. Mymensingh Sadar Upazila

2.2. Data collection methods

Data were collected primarily through a study based on primary data from farmers involved in agriculture, aquaculture, or both in Mymensingh Sadar Upazila of Bangladesh. Qualitative and quantitative data were gathered to capture an overview of farmers' land-use practices, socioeconomic characteristics and technology adoption methods. Primary data were collected through structured questionnaires, face-to-face interviews as well as Participatory Rural Appraisal (PRA) tools. Simple random sampling method was used to select 304 farmers engaged in agriculture, aquaculture or both fields in an unbiased way so as to make the target population a representative sample. The primary data was collected from such selected households through face-to-face interview using pre-tested structured questionnaire. 

The questionnaire aimed to collect detailed information concerning the demographic and socioeconomic characteristics of respondents, such as gender, age, marital status and education level, family size, farming experience (in years), landholding size (in hectares), income level (source), potential for debt status, whether training received or not. It also contained data concerning livelihood diversification, land-use allocation and production activities. Along with the household survey, community-level information as well as cross validation of the survey results was achieved through the implementation of PRA (Participatory Rural Appraisal) methods. The various PRA exercises conducted gave information about farmers’ perceptions about the changes in land use, relative importance of agriculture and aquaculture, training availability and barriers for adoption of technology as well as major constraints related to production and marketing.

The primary data was verified with the secondary information gathered from the Department of Fisheries (DoF) office, and the Department of Agricultural Extension (DAE) office of Mymensingh Sadar for strengthening reliability of study. The secondary sources provided supporting information on study area, socio-economic conditions, land-use pattern, farming activities and technology adoption.

2.3 Data Processing and Analysis

The surveys were edited, cleaned and coded before entering the data into Microsoft Excel for processing and analysis. The final dataset was cross-checked with the relevant secondary data to ensure consistency and accuracy. Descriptive statistics were largely used to summarize socioeconomic characteristics of respondents, land use patterns, livelihood diversification, training exposure and agronomic and aquaculture technology adoption.


3. Result

3.1. Demographic Characteristics of Respondents 

3.1.1. Gender Distribution 

The distribution of gender showed the farming sector in study area was vastly dominated by male participations represented with 95% as shown (Fig. 2). This indicates a very low level of participation of women in farming work; this may be due to the prevailing socio-cultural norms and gender roles within rural societies.


Figure 2: Gender distribution among the respondents
3.1.2. Marital Status 

As regards marital status, most of respondents were married (87%), only 13% were unmarried (Fig. 3). This showed that farming activities are largely undertaken by early adults with a family of their own, which may lead to household labor availability (or excess) and predictability in livelihood practices. 


Figure 3: Marital status of respondents

3.1.3. Age Distribution 

As per the age distribution (fig. 4), majority of respondents (38.81%) were in between 31 to 40 years. 29.66% in the 41 to 50 years group and only 14.14% were more than 50 years of age whereas younger farmers aged 20 to 30 years comprised >17.43 %. This showed that middle aged farmers dominated the farming sector, accounting for the most active and productive work force while youth participation was relatively lower.


Figure 4: Age distribution
3.1.4: Family Size 

Distribution of family size indicated that the majority of households were of intermediate or large size, ensuring adequate family labor for agricultural and aquaculture operations. It showed that 4 to 6 members in majority of households (37.17%), followed by 31.25% with 7–10 members (Fig. 5). Families with 1 to 3 members formed 18.75% and families with more than 10 members accounted for only 12.83%. 


Figure 5: Demographic characteristics of respondents: family size

3.1.5: Occupation Distribution

On occupation, the data showed that 52% of respondents were involved in agriculture, followed by fisheries for 34% and both agriculture and fisheries for 14% (Fig. 6). This showed that though agriculture continued to be the primary source of livelihood, a large proportion of farmers were engaged in aquaculture or both sectors, indicating diversification in their income-generating activities.
 

Figure 6: Distribution of occupation among the respondents
3.1.6. Literacy Level 

In terms of educational qualification, 35% (141) completed primary, 29% (112) secondary education, and 22% (86) had higher secondary education (Fig. 7). But 14 percent of respondents were uneducated. This suggests that while most farmers had basic literacy and education, a relatively small number were still illiterate (less than a quarter), which may impact their capacity to adopt improved management practices and modern forms of agricultural technology.


Figure 7: Educational qualifications of the respondents in surveyed farmer community

3.2. Socio-economic characteristics of Respondents 

3.2.1. Variations in Monthly income of respondents

Monthly Income of the farmers (Fig. 8) varied by livelihood type (agriculture, fisheries and both). Among the agriculture respondents, 11.00% had >30k BDT, while 10.53%, 9.54%, and 9.21% had an income of 20 to 30k BDT; 10 to 20k BDT; 5 to 10k BDT respectively. In the fishery, it was reported that some fisheries sector respondents earned >30k BDT 11.51%, next were those in the range of 20 to 30k BDT (7.24%); 10 to 20k BDT were 9.87%; 5 to 10k BDT were 4.28%. Respondents that worked in both agriculture and fisheries, the above 30k BDT category had the highest proportion (12.17%), second was in 20-30k BDT at 10.86%, then followed by 10–20 BDT group at 7.89% and lowest income group 5-10k BDT were found 3.29%. These results suggest that the farmers participating in both sectors seem to obtain higher income than those who rely on a single source of income.



Figure 8: Monthly income (± standard errors) among the respondents

3.2.2. Earning Member of Family 

The distribution of family income sources (fig. 9) showed that the highest proportion of households (48.35%) relied on one source of income. Conversely, 36.85% of those surveyed had two sources of income while only 15.80% had three or more sources of income-earning activities. This indicated that while there was diversification of livelihoods, a large number of households were still reliant on too few income sources, which increased their economic vulnerability.


Figure 9: Socio-economic characteristics: Distribution of the number of earning sources in family 
3.2.3. Land distribution 

Land distribution (fig. 10) showed different patterns for agriculture and fisheries. Agriculture: 23.36 percent of respondents owned, while 15.46 leased land. Conversely, fisheries were more dependent on rented resources with 36.51% of respondents utilizing leased ponds as opposed to 24.67% who owned their aquaculture land. It showed that aquaculture activities were more reliant on leased resources, potentially because of higher initial investment requirement or limited land holdings.


Figure 10. Land distribution among the respondents

3.2.4. Housing conditions

Respondents' housing condition (fig. 11) reflected their socio-economic status. About 47% of the households lived in semi-pacca houses, while 30% were in kacha houses and the rest 23 % in pacca houses. This implied that, although a sizeable segment of the population had reached moderate living standard levels, a large fraction still lived in less than sound housing conditions.


Figure 11. Housing conditions among respondents
3.5. Sanitary Facilities 

Figure 12 illustrates the sanitary facilities among farmers of study area where 56% of respondents had the proper sanitary facilities adjacent to their housing. On the other hand, 36% of respondents had semi-proper hygiene with ring slab latrine and only 8% of respondents had unhygienic facilities. Maximum of the farmers had sanitary facilities. 


Figure 12. Sanitary facilities among the respondents

3.3. Farming & Aquaculture profile of respondents 

3.3.1: Technical knowledge of respondents 

Figure 13 highlights the technical knowledge of respondents about farming. In terms of training, the majority of farmers (44%) got agriculture-based training, 28% received no training at all and only 18% received fisheries specific training out of. 10% of respondents were adaptive learner and they got both technical knowledge of fisheries and agriculture. 


Figure 13: Technical knowledge of respondents
3.3.2. Purpose of Aquaculture 

Among the fish farmer, they produced aquacultural goods for mainly two reasons and figure 14 elaborates the responses of fish farmers. 44% of fish farmers households used their harvest for both commercial and consumption while 34% were engaged in strict commercial production. 


Figure 14: Purpose of Aquaculture 

3.3.3: Farming experience

Sectoral patterns also emerged with respect to farming experience. In fisheries practitioners it was mostly new practitioners, of which more were less than 10 years experienced (16.78%). On the other hand, land-use practitioners (agricultural farmers) peaked in the 10-to-20-year range (12.83%) and simultaneous working in both sectors gradually decreased among older, more experienced demographics (Figure 15). Adaptive learners were relatively young blood, and they had less than 10 years of farming experience. 


Figure15: Farming experience among the respondents

3.4. Challenges faced by farmers 

Farmers from both sectors (agriculture and aquaculture) in our survey area faced a complex set of challenges which include climate change, market price instability, lack of modern technology and insufficient infrastructure. These restrictions were compounded because of the significant gap in technical knowledge. As our study 28% of respondents didn’t receiving any training program which limited the adoption of newer practices. A key issue is the high price of inputs due to the use of fertilizers, seeds, pesticides and irrigation that are too expensive with a lower profit margin. Extreme crop production uncertainty comes in the form of seasonal climate variability including erratic rainfall, drought as well as Flooding which also adds to overall uncertainty. Further, the fish farmers face problems related to market like fluctuations in prices, non-availability of adequate storage and transport facilities and exploitation by middlemen which leads to narrowing down their profit margin. Sustainable fish farming in the region is also very much challenged by environmental issues such as water pollution and unintended aquaculture practices leading to waterlogging.

4. Discussion 

The results represent a summary of socio-economic characteristics and livelihood diversification for agricultural and aquaculture households in Mymensingh Sadar, Bangladesh. The majority of respondents were males (95%) involved in farming which highlights palpable inequality between men and women in rural livelihoods as it appears to be strongly rooted biased socio-cultural values that continues to suppress the voice of women and active participation in productive work. This finding agrees with previous studies which also found men to be more dominant in agriculture and aquaculture sectors of Bangladesh (Al Mahadi et al., 2022; Zohra et al., 2022).

Smooth the age distribution of major farming manpower switches out millennial farmers (31–50 years old) and experienced adults to future workers; youth is a small percentage of the latter. Older age structures are less likely to adopt new agricultural technologies, as younger farmers often take the lead in adopting innovation compared with mid-age to older farmers for whom a focus on risk-minimizing measures and income stabilization may be simultaneously prioritized (Rogers 2003). This finding is also consistent with earlier research conducted by Jahan et al. (2015).

Household size and composition were found to impact labor availability for agricultural and aquaculture operations. A family size of 4 to 10 members was primarily recorded, indicating family labor is adequate for diversified production systems. The small share of households with more than one source of income (52%) suggests limited diversification of livelihood sources, which can put households at higher risk to income shocks. On the other side, farmers involved in both agriculture and aquaculture attained relatively higher income levels, highlighting the potential economic advantages of pursuing multiple livelihood strategies. This further corroborates that diversification brings forth increased resilience of households and income security by rural families (Belton & Azad, 2012; Jahan et al., 2015).

The ownership and levels of tenure over land demonstrated marked variation between sectors. Farming was done predominantly on owned land, whereas aquaculture largely relied on leased ponds. That gap may reflect higher up start costing for growing on land home. Dependence on leased plots of aquaculture open water could also subject households to insecure tenure and collusive changes in production costs which is similar to the studies of northern Bangladesh (Palash & Bauer, 2016; Ali & Haque, 2011). The prevalence of people living in semi-pucca (49%) and pucca (5%) houses and only a limited number of very standard homes further strengthens the socioeconomic stratification which indicates that moderate standards are maintained across the population. This result is aligned with the previous studies (Islam et al., 1981; Mahmood et al., 2019; Rahman & Manprasert, 2006). 

The major determinants seen with farming productivity and diversification included training exposure and technology adoption. While 44% of respondents received agricultural-related training, only 18% received fisheries-related training and 28% did not have formal trainings. This indicates that targeted capacity-building interventions are highly required for knowledge transfer and adoption of modern practices in both sectors that aligns with previous studies (Islam et al., 2024; Al Mahadi et al., 2022). Training and enabling socio-economic conditions enhance household income and increase farmers’ livelihood assets potential. And thus, the relationship between agriculture and aquaculture adds on the socioeconomic and supportive conditions that determine farmers’ technology adoption and livelihoods diversification (Al Mahadi et al., 2022; Islam et al., 2024; Zohra et al., 2022).

Most fisheries practitioners were younger in experience (<10 years), whilst agriculture practitioners had longer farmed experience, indicating differences in expertise and risk perceptions across sectors which also similar with previous studies (Rogers, 2003; Marra et al., 2003). This disconnect could affect decisions about resource allocation, species choice and methods of production. The study also shows that households involved with both agriculture and aquaculture used these complementary activities to achieve higher incomes while reducing production risks. Livelihood diversification is thus a strategic adaptation to environmental, economic, and labor constraints that enable households to optimize transfers of resources among production sector activities to sustain economic stability. More generally, however, the results indicate that policies and programs that promote foresight integrated farming technologies about how to increase access to equal training and secure resources might improve productivity, income, and resilience of people living in rural households within Mymensingh Sadar (Heal et al., 2022; Faruk et al., 2020).

5. Conclusion 

Livelihood diversification through agriculture and aquaculture integration can improve the household income and reduce economic vulnerability significantly in Mymensingh Sadar, Bangladesh. It is farmers who operate within both sectors who have relatively better positions, an indication of the economic benefits of diversified production systems. On the other hand, restricted access to training and using leased resources along with infrastructural limitations hampers productivity and adopting modern practices. These results indicate the necessity for specific capacity building programs, access to amenities and policies that support sustainable rural livelihoods. In general, the results are based on solid empirical evidence and are really useful to policy makers and development practitioners.

6. Limitations

This relatively small sample size may limit the generalizability of the findings to a wider farming or aquaculture system population. The analysis was descriptive in nature, which was useful in identifying trends, but it may not fully capture complex relationships or support strong causal inferences. Furthermore, the use of self-reported data may be subject to recall bias and subjective interpretation. Also, the cross-sectional design limits the capability to explore temporal changes or long-term outcomes of disease epidemics. Future research, using larger sample sizes, more advanced analytical methods and longitudinal designs are needed to provide more detailed evidence.
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Age Distribution

(%) of Respondents	20-30 Years	31-40 Years	41-50 Years	>	 50 Years	17.43	38.81	29.6	14.14	
(%) of Respondents



Family Size

Percentage	(1-3)	(4-6)	(7-10)	>	10	Small	Medium	Large	Extra Large	18.75	37.171052631578952	31.25	12.828947368421053	
(%) of Respondents 



Livelihood Distribution

(%) of Respondents	
Agriculture	Fisheries	Both	51.97	33.880000000000003	14.15	

Educational Qualification 

Percentage	
No formal education	Primary	Secondary	Higher Secondary	14.473684210526317	34.539473684210527	28.618421052631575	22.368421052631579	

Distribution of Monthly Income

Agriculture 	
5 - 10k	10 - 20k	20 - 30k	>	 30k	9.2105263157894726	9.5394736842105274	10.526315789473683	11	Fisheries 	
5 - 10k	10 - 20k	20 - 30k	>	 30k	4.2763157894736841	9.8684210526315788	7.2368421052631584	11.513157894736842	Both 	
5 - 10k	10 - 20k	20 - 30k	>	 30k	3.2894736842105261	7.8947368421052628	10.855263157894738	12.171052631578947	
(%) of Respondents 




Distribution of Family Income Sources

(%) of Respondents	1	2	3 or 	>	 3	48.35	36.85	15.8	
(%) of respondents



Land Distributions

Own	Agriculture	Fisheries	23.355263157894736	24.671052631578945	Lease	Agriculture	Fisheries	15.460526315789474	36.513157894736842	
(%) of Respondents 




Housing Condition

(%) of Respondents	
Katcha	Semi Pacca	Pacca	30.26	47.04	22.76	

Sanitary Facilites

Percentage	
Unhygienic	Ring slab latrin	Sanitary latrin	8	36	56	

Involvement in Training Program

(%) of Respondents	
Agriculture	Fisheries	Both	No training	44.5	18.13	9.8699999999999992	27.5	

Purpose of Aquaculture Production 

(%) of Respondents	
Commercial	Consumption	Both	34.21	22.03	43.76	

Farming Expericence 

Agriculture	<	 10 years	10 to 20 years	20 to 30 years	30 to 40 years	8.5526315789473681	12.828947368421053	11.184210526315789	8.2236842105263168	Fisheries	<	 10 years	10 to 20 years	20 to 30 years	30 to 40 years	16.776315789473685	15.789473684210526	9.5394736842105274	5.2631578947368416	Both 	<	 10 years	10 to 20 years	20 to 30 years	30 to 40 years	6.9078947368421062	3.9473684210526314	0.98684210526315785	0	
(%) of Respondents




Gender Distribution 

(%) of Respondents	[PERCENTAGE]


Male	Female	95.39	4.6100000000000003	

Marital Status

(%) of Respondents	
Married	Unmarried	86.51	13.49	
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