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Abstract: Wetlands in Bangladesh are crucial for aquatic biodiversity and small-scale fisheries, yet they are increasingly vulnerable due to declining fisheries 
resources and socio-economic challenges affecting dependent communities. This study aimed to document the livelihood conditions of fishing communities 
with the physical features, biodiversity, and resource-use characteristics of two important fisheries-dependent wetlands in northern Bangladesh: Choroi Beel 
(Rajshahi) and Singhimari Beel (Nilphamari). A mixed-methods approach was employed, including household surveys (n = 57), focus group discussions, key 
informant interviews, and field observations. Findings revealed significant socio-economic hardship among fishermen, characterized by low literacy levels, 
high school dropout rates among children, and low daily incomes, with 67% of fishermen at each site earning USD 3.31–4.96 per day. While electricity and 
safe drinking water coverage were universal (100%), Singhimari Beel exhibited higher overall living standards than Choroi Beel, featuring superior housing 
conditions and better sanitation. The survey recorded 38 fish species (dominated by Cyprinidae) and 17 aquatic plant species, while highlighting local declines 
in key native species including Tor tor, Labeo nandina, and Ompok pabda due to overexploitation and habitat degradation. The wetlands provided distinct 
ecosystem services, with Choroi Beel functioning as a fish migration route and sanctuary, and Singhimari Beel supporting aquatic habitats and water transport. 
Enhancing community resilience and preserving aquatic biodiversity will require targeted interventions, including livelihood diversification, educational support, 
and community-based wetland management.  
Keywords: Choroi Beel, Singhimari Beel, livelihood, ecosystem, conservation, biodiversity 

Öz: Bangladeş'teki sulak alanlar, sucul biyoçeşitlilik ve küçük ölçekli balıkçılık için hayati öneme sahip olmakla birlikte, azalan balıkçılık kaynakları ve bu 
alanlara bağımlı toplulukları etkileyen sosyoekonomik zorluklar nedeniyle giderek daha savunmasız hale gelmektedir. Bu çalışma, Bangladeş’in kuzeyinde 
balıkçılık yapılan iki önemli sulak alan olan Choroi Sulak Alanı (Rajshahi) ve Singhimari Sulak Alanı (Nilphamari)’nın fiziki özellikleri, biyolojik çeşitliliği ve 
kaynak kullanım özellikleri ile birlikte balıkçı topluluklarının geçim koşullarını belgelemeyi amaçlamıştır. Hane halkı anketleri (n = 57), odak grup görüşmeleri, 
kilit bilgi verenlerle yapılan görüşmeler ve saha gözlemlerini içeren karma yöntemli bir yaklaşım kullanılmıştır. Araştırma bulguları, balıkçılar arasında düşük 
okuryazarlık seviyeleri, çocuklarda yüksek okul terk oranları ve 3,31 ila 4,96 ABD doları arasında değişen düşük günlük gelirlerle karakterize edilen önemli 
sosyoekonomik zorlukları ortaya koymuştur. Elektrik ve güvenli içme suyu erişimi her yerde mevcut (%100) olmakla birlikte, Singhimari Sulak Alanı, daha 
üstün konut koşulları ve daha iyi sanitasyon olanaklarıyla Choroi Sulak Alanı’na kıyasla daha yüksek yaşam standartları sergilemiştir. Araştırmada 38 balık 
türü (çoğunluğu Cyprinidae familyasından) ve 17 su bitkisi türü kaydedilirken, aşırı avlanma ve habitat bozulması nedeniyle Tor tor, Labeo nandina ve Ompok 
pabda gibi önemli yerli türlerde yerel düzeyde sayısal düşüşler olduğu tespit edilmiştir. Sulak alanlar, farklı ekosistem hizmetleri sunmaktaydı; Choroi Sulak 
Alanı balık göç yolu ve sığınak görevi görürken, Singhimari Sulak Alanı sucul yaşam alanlarını ve su taşımacılığını destekliyordu. Toplumsal direnci artırmak 
ve sucul biyoçeşitliliği korumak, geçim kaynaklarının çeşitlendirilmesi, eğitim desteği ve topluluk temelli sulak alan yönetimi de dahil olmak üzere hedef odaklı 
müdahalelere gereksinim bulunmaktadır. 
Anahtar kelimeler: Choroi Sulak Alanı, Singhimari Sulak Alanı, geçim kaynakları, ekosistem, koruma, biyolojik çeşitlilik 

INTRODUCTION 
Wetlands like marshes, lakes, rivers, flood plains, ponds 

etc. are areas where water covers the soil or is present either 
at or near the surface of the soil year-round or seasonally 
(Geze and Desta, 2025; Lamsal et al., 2015). Historically, 
wetlands held significant social, cultural and ecological 
importance (Akinola et al., 2025). Modern science describes 
wetlands as ‘the kidneys of the landscape’ for their critical role 
in hydrological and chemical cycles, and as ‘biological 
supermarkets’ due to their vast food webs and rich biodiversity 

(Mitsch and Gosselink, 2015; Roy et al., 2022). Wetlands 
significantly contribute to local and national economies through 
ecosystem services such as water purification, flood control, 
and livelihood support (Kaleel and Nijamir, 2017). 

Bangladesh is blessed with enormous inland open water 
fisheries resources covering an approximate area of 3.86 
million hectares (ha), contributing 1,411,796 metric tons (mt) to 
the country’s total fish production. This inland capture fisheries 
production is the second highest in the world only after India 
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(Azad and Azad, 2022; Rahman et al., 2018). These vast 
inland open water fisheries resources composed of various 
wetlands including river and estuaries, Beels (natural 
depression), baors (Oxbow Lake), seasonal floodplains and 
Kaptai Lake (DoF, 2024; FAO, 2024). Beels are one of the most 
productive wetlands in Bangladesh and the livelihoods of 
million people depends on this waterbody (Nurullah, 2023). 
The term ‘Beel’ refers to large, static surface water bodies that 
collect runoff through internal drainage systems (Banglapedia, 
2004). In Bangladesh, it serves as the principal source of inland 
capture fisheries, encompassing about 114,161 ha and yielding 
110,817 mt of fish (DoF, 2024; Halim et al., 2017). Choroi Beel, 
an ecologically and economically significant Beel in 
northwestern Bangladesh, is located in Godagari Upazila of 
Rajshahi District as part of the Barind Tract's floodplain 
wetlands. Singhimari Beel, another wetland located in 
Nilphamari, a northern district of Bangladesh, exemplifies the 
complex interaction between humans and nature. Because of 
the higher abundance of Shing fish (Heteropneustes fossilis), 
the Beel is named as ‘Singhimari Beel’ (The Financial Express, 
2020). 

Successful development of wetland fisheries necessitates 
favorable socio-economic conditions. However, the fishing 
community is considered one of the most vulnerable groups in 
terms of livelihood opportunities in Bangladesh (Bhattacharya 
et al., 2024; Rani Das et al., 2015). Many people residing near 
floodplains or Beel areas engage in fishing activities throughout 
the year, either for their livelihoods or personal consumption. 
Minimal efforts were made to enhance the livelihoods of 
fishermen, who face challenges such as reduced fish catches 
and other related issues. As an isolated community, fishermen 
lack access to many life amenities (Béné and Friend, 2011; 
Pandit et al., 2023).  

Although the Choroi and Singhimari Beels are ecologically 
rich and socio-economically significant, they are under 
pressure from severe interconnected threats, e.g. siltation, 
unregulated agricultural expansion, overfishing, and climate 
variability. Consequently, local fishing communities experience 
chronic financial insecurity and declining catch volumes, a 
situation exacerbated by minimal land ownership and 
insufficient institutional support, which collectively undermine 
both ecological resilience and community livelihoods. Despite 
these threats to both biodiversity and human well-being, no 
prior study has documented these wetlands' recent socio-
ecological status. Therefore, a thorough assessment of the 
actual conditions of the fishing community of these wetlands is 
essential to understand the true potential of capture fisheries 
and to ensure sustainable livelihoods. This research addresses 
that gap by documenting the livelihood conditions of fishing 
communities together with the physical features, biodiversity, 
and resource-use characteristics of the wetlands, thereby 
establishing a critical baseline for future research and 
management.  

MATERIALS AND METHODS 
Study area 
This study was conducted in two wetlands in the northern 

region of Bangladesh (Figure 1). The first site, Choroi Beel, is 
located in Godagari Upazila (sub-district), Rajshahi District 
(24.55° N, 88.31° E). This study area is a Seasonal Beel with 
a total area of 99 acres. The second site, Singhimari Beel, is 
situated in Khokshabari Union, Nilphamari Sadar Upazila, 
Nilphamari District (25.942356° N, 88.812246° E). This Beel 
measures 7.10 km in length and encompasses an area of 
approximately 20,000 hectares (The Financial Express, 2020). 
Data collection in both wetlands was conducted during March–
April 2025. 

 
Figure 1. Study area map showing Choroi Beel and Singhimari Beel in respective upazilas 

Data collection 
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A combination of qualitative and quantitative methods was 
employed, including structured interviews, focus group 
discussions (FGDs), key informant interviews, and on-site 
observations (Figure 2). Data collection tools included  
both printed forms and KoBo Toolbox for digital entry. 
Randomly selected 30 fishermen in Choroi Beel and  
27 in Singhimari Beel were surveyed using a semi-structured 
questionnaire. The sample size in each Beel was determined 
based on the relative number of available fishermen to  
ensure appropriate representation. Information was gathered 
on socio-economic status, including household living 
conditions and sanitation facilities, income levels,  
fishing practices, access to services, and wetland features 
such as biodiversity and ecosystem services. Data  
were verified through consultations with officials from  
the respective Upazila Fisheries Offices. The wetland data  
 

were also obtained through field observations and stakeholder 
surveys, ensuring transparency and reproducibility. 

Data analysis 
All data were processed and analyzed using Microsoft 

Office 365 and RStudio (version 2026.06.0+242), with results 
presented in textual, tabular, and graphical formats. Geospatial 
analysis and map preparation were done using ArcGIS version 
10.8. 

 

Figure 2. Design of the research work 

RESULTS 
The results are presented in two main sections: socio-

economic condition and wetland characteristics of Choroi Beel 
and Singhimari Beel. The socio-economic section describes 
demographic and livelihood characteristics of fishermen, 
whereas the wetland section summarizes water resources, 
ecosystem services, fish diversity, and aquatic plant diversity 
(Figure 3). 

Socio-economic status of fishermen 

The study revealed that in Choroi Beel, the highest 
percentage (53%) of the fishermen were in the 41–50 years 
age group, followed by 40% in the 31–40 years group. A small 
proportion (7%) belonged to the above 50 years group. On the 
other hand, in Singhimari Beel, the majority of the fishermen 
(41%) were in the above 50 years age group, followed by 30% 
in the 20–30 years group and 22% in the 31–40 years group, 
whereas the lowest proportion (7%) was in the 41–50 years 
group (Figure 4). The age distribution differed significantly 
between the two wetland communities (Monte-Carlo p < 0.001) 
(Table 1). 

Religious distribution varied significantly between the two 
wetland communities (Monte-Carlo p < 0.001). In Choroi Beel, 
the majority of respondents were Muslim (60%), while Hindus 
constituted 40% of the fishing community. In contrast, 
Singhimari Beel was predominantly Hindu (89%), with only a 
small fraction (11%) identified as Muslim (Figure 4). Marital 
status was largely uniform across both sites, with all fishermen 
in Choroi Beel reported as married, whereas in Singhimari 
Beel, 96% were married and 4% unmarried. 

In the present study, family size was categorized into four 
groups: small (1–3 members), medium (4–5 members), 
large/extended (6–7 members), and joint (>7 members). 
Family size showed a significant difference between the two 
wetland communities (Monte-Carlo p < 0.001) (Table 1). In 
Singhimari Beel, the majority of respondents (78%) belonged 
to large/extended families, followed by medium families (15%), 
while small and joint families were less common (4% and 4%, 
respectively). In contrast, Choroi Beel was dominated by 
medium-sized families (93%), with only 7% in large/extended 
households. 
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In Choroi Beel, the largest proportion (40%) of the sampled 
fishermen were only able to provide a signature, followed by 
27% who had completed PSC (Primary school certificate) 
education. About 13% of the fishermen were illiterate, and 
another 13% had completed JSC (Junior school certificate), 
while a very small proportion (7%) had attained SSC 
(Secondary school certificate) education. No fishermen were 
found with HSC (Higher secondary certificate) education in 
Choroi Beel. In contrast, in Singhimari Beel, the highest 
proportion (37%) of fishermen had completed PSC education, 

followed by 30% with only signature ability and 22% who  
were illiterate. Only 4% of the respondents had completed JSC, 
SSC, or HSC level education, each (Figure 4). In Choroi Beel, 
80% of the fishermen’s children were school-going, while 20% 
were not, whereas in Singhimari Beel,  
the proportion of school-going children was slightly lower 
(70%), with 30% not attending school (Figure 4). One of  
the main reasons children do not attend school is that their 
boys often start working at a very early age to provide financial 
support to their families and the girls are married off early. 

 
Figure 3. Photos taken during data collection (Top-left: Visiting upazila fisheries office, Top-right: visual observation of the Beels, Bottom-left: 
personal interview, Bottom-right: FGD) 



Socio‑economic status of fishermen and wetland characteristics in northern Bangladesh  

364 

 
Figure 4. Socioeconomic profile of fishermen (A: Age group; B: Religious status; C: Educational status; D: Status of school-going children; E: 
House type and F: Income range) 

Table 1. Statistical comparison of socioeconomic characteristics 
between Choroi Beel and Singhimari Beel  

Parameter χ² df Monte-Carlo 
p 

Level of 
significance 

Age group 27.04 3 <0.001 *** 
Religion 14.6 1 <0.001 *** 
Marital status 1.13 1 0.472 ns 
Family size 35.64 3 <0.001 *** 
Educational status 4.41 5 0.543 ns 
Status of school going children 1.66 1 0.259 ns 
House type 8.58 1 0.004 ** 
Income range 57 5 <0.001 *** 
Mobile phone ownership 7.39 1 0.01 ** 
Health facilities 1.27 2 0.635 ns 
Sanitation 4.66 1 0.044 * 

Note: ns = not significant; p < 0.05 (*); p < 0.01 (**); p < 0.001 (***). P-values are based on 100,000 
Monte-Carlo simulations. 

The housing pattern of fishermen was significantly different 
in the wetlands (Monte-Carlo p = 0.004) (Table 1). In Choroi 
Beel, 53% of the respondents lived in semi-pucca houses, 
while 47% resided in kacha houses. In contrast, in Singhimari 
Beel, the majority of households (89%) were semi-pucca, and 
only 11% were kacha (Figure 4). This indicates relatively better 
housing conditions among the fishing communities of 
Singhimari Beel compared to Choroi Beel. 

Income distribution of fishermen also had significant 
variation between the study areas (Monte-Carlo p < 0.001) 
(Figure 4) (Table 1). In Choroi Beel, the majority of respondents 

(67%) had an average daily income range of 400–600 BDT, 
followed by 20% in the 600–800 BDT (4.96 - 6.61 USD) range 
and 13% below 400 BDT (3.31 USD). In Singhimari, most 
fishermen (67%) earned within the 400–600 BDT (3.31 – 4.96 
USD) range, 22% had 600–800 BDT, and 11% were below 400 
BDT (3.31 USD) per day. (1 USD = 121 BDT (approx.)) 

Access to basic utilities was uniform across both sites, as 
all respondents (100%) reported electricity supply and tube-
well facilities for drinking water. Mobile phone ownership and 
sanitation status revealed a significant difference between the 
two wetland communities (Table 1), with feature phones being 
more common in Choroi Beel (97%) than in Singhimari Beel 
(70%), while smartphone ownership was higher in Singhimari 
Beel (30%) compared to Choroi Beel (3%) (Table 2). 
Table 2. Comparison of basic amenities, healthcare and sanitation 
facilities for fishermen 

Parameter Category Singhimari  
Beel (%) 

Choroi  
Beel (%) 

Mobile phone ownership Feature phone 70 97 
Smartphone 30 3 

Health facilities 
Village doctor 41 33 
Upazila Health Complex 33 27 
MBBS doctor 26 40 

Sanitation Sanitary latrine 93 70 
Kacha latrine 7 30 

In Singhimari Beel, 33% respondents reported access to 
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the Upazila health complex, while 26% depended on MBBS 
doctors and 41% on village doctors. In Choroi Beel, 40% of 
respondents had access to MBBS doctors, 27% to the Upazila 
health complex, and 33% relied on village doctors (Table 2). In 
Singhimari, 93% of households used sanitary latrines, while 
only 7% used non-sanitary alternatives. In Choroi Beel, 
sanitary latrine use was lower (70%), with 30% of households 
depending on other types of toilets (Table 2). 

Wetland characteristics 

Observation of Choroi and Singhimari Beels revealed that 
the dominant water source was water streams in both sites, 
reported by 70% of respondents in Choroi Beel and 80% in 
Singhimari Beel, followed by rainwater (30% and 20%, 
respectively). During the dry season, agriculture was the 
principal land-use activity in both Beels, covering 87% of the 
area in Choroi Beel and 90% in Singhimari Beel, while 
aquaculture served as a secondary activity (8% and 10%, 
respectively). A small portion of natural waterbody (5%) was 
present only in Choroi Beel. Around 70% of respondents 
described the water color as normal, while 30% reported non-
standard coloration. Similarly, 80% reported normal odor, 
whereas 20% observed a bad odor. The ecological significance 
of Choroi and Singhimari Beels differed in their functional roles. 
Choroi Beel served as a fish migration route, sanctuary, habitat 
for various animals, and water transport, whereas Singhimari 
Beel was recognized as a protected area, provided animal 
habitats, and supported water transport.  

The provision of ecosystem services varied notably 
between Choroi Beel and Singhimari Beel (Table 3). In Choroi 
Beel, the major provisioning services included fish production, 
livestock feed, and food stock from aquatic plants. In contrast, 
Singhimari Beel was dominated by fodder, fuel, and water, 
along with agriculture and fisheries. With respect to regulating 
services, Choroi Beel contributed mainly to industrial use and 
flood prevention, likely due to its location and connection with 
nearby industrial activities and embankment systems. On the 
other hand, Singhimari Beel played a more significant 
ecological role, providing microclimate moderation, water 
purification, and flood regulation. This can be attributed to its 
broader wetland coverage, vegetation diversity, and higher 
capacity to absorb and filter water, which enhance resilience 
against flooding and environmental degradation. 
Table 3. Ecosystem services of Choroi and Singhimari Beel 

Types  Ecosystem services Choroi  
Beel 

Singhimari 
Beel 

Provisioning service 

Fish production + - 
Livestock feed + - 
Food stock from aquatic plant + - 
Fodder, fuel and water - + 
Agriculture - + 
Fisheries - + 

Regulating service 

Industrial use + - 
Flood prevention + - 
Microclimate moderation - + 
Water purification - + 

Flood regulation - + 
Note: Available (+), not available (-) 
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The fish biodiversity survey of Choroi and Singhimari Beels 
recorded 38 species across different families, including major 
carp, minor carp, indigenous, and predatory species (Table 4). 
Each species was evaluated for local availability, with 
categories Available (AV), At Risk (AR), and Disappeared 
(DS), and the Beel-specific occurrence was noted as Choroi 
Beel (C) and Singhimari Beel (S). Major carp species, including 
Labeo rohita, Catla catla, Cirrhinus cirrhosus, Cyprinus carpio, 
and Hypophthalmichthys molitrix, were widely available in both 
Beels. Minor and indigenous species such as Labeo nandina, 
Ompok pabda, Laubuca lankensis, Tor tor, and Dermogenys 
pusillus exhibited varying levels of local risk or decline, raising 
conservation concerns. Predatory and carnivorous catfishes 

and snakeheads, including Wallago attu, Sperata aor, Channa 
marulius, and Clarias batrachus, were present. Rasboroides 
pallidus, an endangered species, was recorded as locally 
disappeared from Choroi Beel. Certain species, such as Chaca 
chaca and Barbonymus gonionotus, were restricted to 
Singhimari Beel, whereas others, including Labeo gonius, were 
recorded  
in both wetlands, while Amblypharyngodon mola was noted as 
disappeared in Choroi Beel. Overall, the fish species in both 
wetlands indicated a rich fish community with varying levels of 
local availability and risk, some of which are enlisted in 
vulnerable and threatened categories nationally and globally. 

Table 4. A list of fish species as recorded during study period 

Note: Local status (AV=Available, AR=At risk, DS=Disappeared); IUCN status (LC=Least concern, DD=Data deficient, NT=Near threatened, NE=Not evaluated); C=Choroi Beel and S=Singhimari Beel.  

The fish family composition in Choroi and Singhimari Beels 
was dominated by members of the family Cyprinidae, which 
accounted for over half of the recorded fish species in both 
wetlands (53% and 54%, respectively) (Figure 5). This was 
followed by Channidae (10 and 11%) and Bagridae (8 and 10%). 
Notable differences were observed in the prevalence of several 

other families. Siluridae was more common in Choroi Beel (8%) 
than in Singhimari (5%), while Belonidae and Chacidae were 
recorded exclusively in Singhimari Beel (3% each). Conversely, 
Schilbeidae and Clupeidae were found only in Choroi Beel (3% 
each). These variations indicate distinct structural differences in 
the fish assemblages of the two Beels. 

Common name Scientific name Local Status IUCN status in Bangladesh IUCN status globally AV AR DS 
Rui Labeo rohita (C), (S)   LC LC 
Catla Catla catla (C), (S)   LC LC 
Mrigal Cirrhinus cirrhosus (C), (S)   VU VU 
Silver carp Hypophthalmichthys molitrix (C), (S)   NT NT 
Common carp Cyprinus carpio (C), (S)   LC LC 
Mohashol Tor tor   (S) DD DD 
Nandil Labeo nandina   (S) NT NT 
Ghonia Labeo gonius (S) (C)  LC LC 
Bata Cirrhinus reba (C), (S)   LC LC 
Sharputi Systomus sarana (C), (S)   LC LC 
Thai sarputi Barbonymus gonionotus (S)   LC LC 
Bhanga bata Labeo bata (C)  (S) LC LC 
Mola Amblypharyngodon mola (S)  (C) LC LC 
Jat puti Puntius sophore (C), (S)   LC LC 
Tit puti Pethia ticto (C), (S)   LC LC 
Kholisha Trichopodus trichopterus (C), (S)   LC LC 
Dhel/ Dhipali Rohtee cotio (S)     
Rasbora Rasboroides pallidus   (C) EN EN 
Chela Chela cachius  (C)  LC LC 
Gajar Channa marulius (C), (S)   LC LC 
Shol Channa striatus (S) (C)  LC LC 
Taki Channa punctata (C), (S)   LC LC 
Cheng Channa gachua (S)   LC LC 
Boal Wallago attu (S) (C)  VU VU 
Shing Heteropneustes fossilis (C), (S)   LC LC 
Magur Clarias batrachus (S) (C)  LC LC 
Tengra Mystus vittatus (S) (C)  LC LC 
Gulsha Mystus cavasius (C), (S)   LC LC 
Pabda Ompok pabda (S)  (C) NT NT 
Ayre Sperata aor (C), (S)   LC LC 
Bhacha Eutropiichthys vacha  (C)  LC LC 
Chapila Gudusia chapra  (C)  LC LC 
Kash khaira Laubuca lankensis   (S) NT NT 
Neftani Ctenops nobilis   (S) NT NT 
Ek-thota/Ektuti Dermogenys pusillus   (S) DD DD 
Gilarchaki/Chaka/Gangeri Chaca chaca   (S) LC LC 
Kalibaus Labeo calbasu (C), (S)   LC LC 
Koi Anabas testudineus (C), (S)   LC LC 
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Figure 5. Fish family composition in the study area 

The survey of aquatic plants in Choroi and Singhimari 
Beels recorded 17 species representing different functional 
groups, including free-floating (FF), rooted floating (RF), 
emergent (EM) and submerged (SU) types (Table 5). 
Emergent species dominated both Beels, comprising  
50% of the total aquatic flora in Choroi Beel and 54% in 
Singhimari Beel. Free-floating plants made up 25% in  
Choroi Beel and 15% in Singhimari Beel. Rooted floating 
species accounted for 17% in Choroi Beel and 23%  
in Singhimari Beel. Submerged plants represented 8% of  
the aquatic vegetation in both Beels. Free-floating species 
included Eichhornia crassipes, widely distributed in  
both Beels, Lemna minor and Spirodela polyrhiza, recorded 
only in Choroi Beel, and Wolffia arrhiza, present only  
in Singhimari Beel. Among these, Lemna minor, Wolffia arrhiza 
and Spirodela polyrhiza are categorized as Least Concern 

(LC), while Eichhornia crassipes is Not Evaluated (NE). Rooted 
floating species included Nymphaea nouchali and Nelumbo 
nucifera, present in both Beels,  
and Barringtonia acutangula, restricted to Singhimari Beel.  
All RF species were either LC or NE. Emergent species,  
such as Ipomoea aquatica, Enhydra fluctuans, Marsilea 
quadrifolia, Hydroryza aristata, Leersia hexandra, 
Alternanthera philoxeroides, and Polygonum glabrum,  
were widely distributed, with most occurring in both Beels. The 
majority of these were LC, although Enhydra fluctuans and 
Alternanthera philoxeroides are NE. Submerged  
species comprised Limnophila indica, recorded only in  
Choroi Beel, and Najas najas, found only in Singhimari  
Beel, both classified as LC. Additionally, Commelina 
benghalensis, a spreading species, occurred in both Beels and 
is LC. 

Table 5. A list of available aquatic plants of the study area 

Note: FF-Free floating, RF- Rooted floating, EM- Emergent, SU- Submerged, NE- Not Evaluated, LC- Least Concern. Available (+), Not available 

Across the identified plant families, Poaceae exhibited the 
highest occurrence (15%) in Singhimari Beel. This was 

followed by Amaranthaceae, Asteraceae, Commelinaceae, 
Convolvulaceae, Nelumbonaceae, Nymphaeaceae, and 
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Aquatic plant species Scientific name Choroi Beel Singhimari Beel Type Global IUCN status 
Kochuripana Eichhornia crassipes + + FF NE 
Khudipana Lemna minor + - FF LC 
Sonapana Spirodela polyrhiza + - FF LC 
Shada shapla Nymphaea nouchali + + RF LC 
Kolmi Shak Ipomoea aquatica + + EM LC 
Helencha Enhydra fluctuans + + EM NE 
Shusun shak Marsilea quadrifolia + + EM LC 
Ambulia Limnophila indica + - SU LC 
Edurkani pana Wolffia arrhiza - + FF LC 
Dal Hygroryza aristata - + EM NE 
Najas Najas najas - + SU LC 
Kanaibashi Commelina benghalensis + + EM LC 
Padma Nelumbo nucifera + + RF NE 
Hijal Barringtonia acutangula - + RF LC 
Arail Leersia hexandra - + EM LC 
Malancha Alternanthera philoxeroides + + EM NE 
Bishkatali Polygonum glabrum + + EM LC 
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Plantaginaceae, each contributing 7% to the aquatic  
plant composition in the Beel. In contrast, Choroi Beel showed 
the highest dominance (19%) by the Araceae  
family. Following Araceae, several families, including 
Amaranthaceae, Commelinaceae, Convolvulaceae, 

Nymphaeaceae, and Plantaginaceae were represented  
by an 8% occurrence in the wetland (Figure 6).  
These findings suggest distinct plant compositions and  
family dominance patterns in the investigated wetland 
ecosystems. 

 
Figure 6. Aquatic plant family composition in the study area 

DISCUSSION 

This study provides an integrated assessment of the socio-
economic status of fishing communities and the wetland 
characteristics of Choroi and Singhimari Beels. The 
demographic profile showed that Choroi Beel was dominated 
by middle-aged fishermen, reflecting dependence on active 
earners, while Singhimari Beel having a higher proportion of 
elderly fishermen (above 50 years) indicated fishing as a 
livelihood necessity due to lack of alternatives and traditional 
dependence. In earlier studies, Hossain et al. (2009) found 
most fishermen in the 31–40 years age group, while Siddiq et 
al. (2013) reported a dominance of the middle-aged group (36–
50 years) which are more or less similar to the present study. 
The current trend reflects the gradual exit of younger 
generations from fishing, likely due to its labor-intensive nature 
and low economic return (Hossain et al., 2009). The religious 
composition of Choroi Beel was predominantly Muslim, while 
Singhimari Beel was Hindu-majority. This finding aligns with 
existing regional studies, such as the Hindu majority (88%) 
recorded by Hossain et al. (2014) and the Muslim majority 
(64%) reported by Morsheduzzaman et al. (2010). In contrast 
to religion, marital status was nearly uniform across both sites. 
As Woolly (2000) noted, such social dynamics are affected by 
ethnic and cultural factors, not just economic conditions, 
influencing aspects like community cohesion and marital 
patterns. 

The predominance of extended families in Singhimari Beel may 
be associated with traditional joint living systems and higher 
household dependence on fishing. This pattern is comparable 

to other regions of Bangladesh, such as Mymensingh, where 
most fish farmers (45%) had 4–5 family members (Ali et al., 
2009), and Baluhar Baor, Jhenidah, where a substantial 
proportion (48%) of fishermen had less than 5 family members 
(Abdullah-Bin-Farid et al., 2013). However, the family structure 
of the adjacent fisherman community in Choroi Beel indicated 
a trend toward nuclear households, possibly influenced by 
migration of younger members and changing socio-economic 
conditions (Abdullah-Bin-Farid et al., 2013). 

The educational status of fishermen in both Beels was 
generally low, with most respondents being illiterate, 
functionally illiterate (able only to sign their name), or 
possessing only primary-level schooling. This reflects the 
broader pattern of low educational attainment within fishing 
communities which aligns with the findings of previous studies 
by Rani Das et al. (2015) and Islam et al. (2021). Although a 
majority of fishermen’s children attended school, dropout rates 
were high due to child labor and early marriage. These findings 
align with Jahan et al. (2018) and Reza et al. (2015), confirming 
the intergenerational cycles of poverty and educational 
deprivation that trap these communities. Similarly, the 
community in Hakaluki Haor faced challenges related to 
income, food security, health, and social issues such as child 
marriage and limited participation in development initiatives (Ali 
Oakkas and Islam, 2020). 

Our analysis shows that fishermen in Singhimari Beel had 
comparatively better housing conditions, with the vast majority 
living in semi-pucca houses, whereas nearly half of the Choroi 
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Beel households were in kacha structures. The relatively better 
housing conditions in Singhimari Beel may be attributed to 
government or NGO support through housing development 
projects, subsidies, or aid programs. Compared to earlier 
studies in other regions (Alam et al., 2009; Mondal et al., 
2016a), both sites demonstrate relatively improved housing. 

Financial capital in the Beels remained limited, with most 
households earning between 50,000 and 96,000 BDT annually. 
However, this range is comparatively higher than the averages 
reported by Siddiq et al. (2013) for Dogger Beel (61,375 BDT) 
in Chandpur district and Hossain et al. (2014) for Jelepara 
(72,000 BDT) in Pahartali Upazila, Chattogram. Although the 
average income levels in our study area have improved over 
time compared with previous studies, the overall range remains 
too low to allow for savings or investment, leaving households 
economically vulnerable. Micro-credit access remains 
constrained by procedural barriers, affecting livelihood 
diversification efforts like fish farming and vegetable cultivation, 
which are vital for socio-economic improvement (Hasan and 
Hossain, 2024). In this context, fisheries-based ecotourism has 
been identified as a potential alternative livelihood option that 
could enhance household income and support local economic 
development, provided that adequate infrastructure and 
planning are ensured (Ahammad et al., 2024). 

Infrastructural facilities such as electricity and tubewell 
access were universal, but disparities existed in sanitation and 
healthcare. This finding is consistent with earlier reports of full 
electricity coverage by Islam et al. (2021) and 95% coverage 
by Ali et al. (2009) in other fishing communities. Singhimari 
households demonstrated better access to sanitary latrines 
and higher smartphone penetration, whereas Choroi Beel 
showed a greater reliance on informal healthcare. This 
represents a notable improvement compared to earlier studies, 
such as Rani Das et al. (2015), who found most fishermen 
(59%) used kacha toilets, and Mondal et al. (2016b), who 
reported high dependence (68.5%) on village doctors. The 
higher prevalence of sanitary latrines in Singhimari could be 
linked to better income and superior housing standards.  

The wetland survey indicated that most of the waterbody in 
both Beels exhibited good water quality with acceptable odor. 
This finding is consistent with several regional studies. Sayeed 
et al. (2015) reported that water quality in Chalan Beel was 
within the recommended range for most inland fishes, while 
Ahmed et al. (2004) observed similar conditions of water clarity 
in Shakla Beel. These land use patterns of our study areas are 
consistent with other wetlands in Bangladesh, indicating that 
agriculture dominates dry-season livelihoods, while fishing 
becomes more important during flooding. This research 
confirmed that both wetlands provide diverse ecosystem 
services. The provisioning services reflect Choroi Beel’s 
relatively higher water retention and dependence of the local 
community on aquatic resources for their livelihoods whereas 
services of Singhimari Beel may be linked to its larger 
floodplain area and greater integration of crop–fish farming 
practices that support household subsistence needs. This 

functional heterogeneity underscores the multifunctional role of 
Beels in Bangladesh, consistent with the findings of Islam et al. 
(2010) and Galib et al. (2018), supporting both biodiversity 
conservation and local livelihoods.  

The findings of this study further demonstrate the close 
interdependence between wetland conditions and the 
livelihoods of fishing communities. Climate change 
exacerbates existing vulnerabilities, with adaptation options 
often constrained by poverty, low literacy, and cultural 
perceptions (Baten et al., 2025). Similar patterns have been 
reported in Hakaluki Haor, where long-term fluctuations in 
water area driven by climatic variability and human activities 
contributed to declining fish catches and increased socio-
economic hardship among fishing communities (Aziz et al., 
2026). These observations suggest that sustaining wetland 
ecosystem functions is essential not only for biodiversity 
conservation but also for maintaining the livelihood security of 
wetland-dependent communities. 

Biodiversity surveys recorded 38 fish and 17 aquatic plant 
species, including several at risk or disappearing. The present 
results are consistent with previous studies conducted in 
Bangladesh. For instance, Sakawat (2002) documented 68 fish 
species in the water bodies of Itna, Kishoregonj, Halim et al. 
(2017) reported 54 species from Kafrikhal Beel and Majumder 
et al. (2017) identified 52 species from Shorupdah Beel, 
Jessore. In all these wetlands, the Cyprinidae family was the 
most dominant, followed by Channidae, Bagridae, and 
Siluridae, showing a common pattern of fish diversity across 
Bangladesh’s Beel ecosystems. Although the number of 
species recorded in Choroi and Singhimari Beels was relatively 
lower, the presence of multiple threatened species such as Tor 
tor and Dermogenys pusillus highlights the ecological and 
conservation significance of these wetlands in sustaining 
regional fish biodiversity. Declines in fish diversity mirror 
broader national trends driven by overfishing, habitat loss, and 
agricultural expansion (Roy et al., 2022).  

In the context of aquatic vegetation, Flura et al. (2015) 
documented 24 aquatic weeds in Balla Beel, with emergent 
and spreading types comprising 29%, followed by floating 
plants (21%), rooted plants with floating leaves (13%), and 
submerged species (8%). Similarly, Hasan et al. (2013) 
observed 24 aquatic weed species in Baikka Beel of Hail Haor, 
where emergent and spreading plants accounted for 28%, 
floating plants 20%, rooted plants with floating leaves 12%, and 
submerged species 8%. Compared to these studies, both 
Choroi and Singhimari Beels support a relatively lower number 
of aquatic plant species, with emergent and floating types 
being dominant. Family-wise, Araceae and Poaceae were the 
most represented across both wetlands, followed by 
Hydrocharitaceae, Nymphaeaceae, and Lemnaceae, reflecting 
a community structure typical of floodplain wetlands. However, 
the presence of unique and ecologically significant species, 
such as Wolffia arrhiza and Najas najas, in Singhimari Beel 
highlights its importance as a reservoir of aquatic biodiversity. 
Overall, addressing educational deprivation, economic 
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vulnerability, and infrastructural gaps, while simultaneously 
conserving fish habitats and ecosystem services, will be crucial 
for balancing livelihood security with ecological sustainability. 

While this study provides useful baseline information on the 
socio-economic status of fishermen and the characteristics of 
Choroi and Singhimari Beels, the findings should be interpreted 
within the scope of the study. Data were collected from 57 
fishermen across two wetlands during a single survey period, 
which may not fully reflect seasonal variations in livelihood 
conditions and wetland dynamics. Future studies could include 
a larger number of wetlands, a broader respondent base, and 
seasonal monitoring to provide a more comprehensive 
understanding of wetland-dependent communities. 
Incorporating physicochemical water quality measurements, 
environmental data analyses, and livelihood vulnerability 
assessments would further strengthen socio-ecological 
evaluations. In addition, research on management strategies, 
governance, and policy interventions may help identify 
effective approaches for enhancing wetland conservation, 
climate resilience, and the livelihoods of dependent 
communities. 

CONCLUSION 
This study provides a comprehensive overview of 

fishermen's livelihoods, wetland resources, and biodiversity in 
Choroi and Singhimari Beels. The socio-economic assessment 
showed that fishing communities face several challenges, 
including low education levels, limited income opportunities, 
and differences in sanitation and healthcare facilities. Overall, 
households in Singhimari Beel showed better living conditions 
than those in Choroi Beel. The wetland assessment recorded 
38 fish species and 17 aquatic plant species, including several 
threatened and at-risk species, highlighting the importance of 
both wetlands for conserving aquatic biodiversity. Differences 
were also observed in the ecosystem services and functional 
roles of the two Beels, suggesting that management measures 
should be tailored to local conditions. Based on these findings, 
priority should be given to improving access to education and 
basic services, creating alternative income opportunities during 
non-fishing periods, strengthening community-based fisheries 
management and conserving important aquatic habitats and 
threatened species. These actions will help maintain wetland 

resources and improve the resilience of fishing communities in 
the long term. 
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