


Community Perceptions, Traditional Uses, and Conservation Needs of Pethia manipurensis, an Endangered Endemic Fish of Loktak Lake, Manipur, India 

Abstract
Pethia manipurensis is an endemic and endangered freshwater fish of Loktak Lake, Manipur, with recognised local food, medicinal, cultural and potential ornamental value. The species is perceived by local communities to be declining, but community-based documentation of its traditional uses, perceived threats and conservation needs remains limited. This study documented local ecological knowledge of P. manipurensis through a questionnaire-based survey conducted during 2024-2025 at multiple sites around Loktak Lake. A total of 100 respondents, including fishers, fish vendors, farmers, women involved in fish processing and community elders, were interviewed using a semi-structured questionnaire. Data were analysed using descriptive statistics and presented as frequencies and percentages. Most respondents were aged 20-70 years (60%), and women constituted 70% of the sample. All respondents perceived a decline in the abundance of P. manipurensis, while 70% reported that the species had formerly been available in large quantities but is now found only in very small quantities. Ecosystem changes (50%) and pollution (40%) were identified as the main perceived causes of decline. The species was reported as a traditional food fish, commonly prepared by boiling and frying, and drying was the main preservation method. Respondents also reported ethno-medicinal use for laryngitis and dysentery, along with cultural importance in rituals and marriage ceremonies. Conservation support was high, with respondents emphasising awareness programmes, government plans and scientific research. The findings indicate that community knowledge can provide useful baseline information for future ecological studies and conservation planning. Further field-based population assessment, habitat evaluation and validation of reported medicinal uses are required to support evidence-based conservation of P. manipurensis.
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Introduction
Freshwater ecosystems support a high level of biodiversity on earth and are currently among the most threatened ecosystems. Although freshwater ecosystems occupy less than one per cent of the planet, they support a high diversity of life on earth (Strayer & Dudgeon, 2010). Freshwater biodiversity has declined substantially worldwide, and many freshwater fish species are now close to extinction owing to human activities such as habitat destruction, overfishing, chemical pollution and climate change (Reid et al., 2019). The north-eastern region of India is one of the major centres of endemism and biodiversity in the world (Chatterjee et al., 2006).
Manipur, an attractive and isolated part of north-eastern India, supports many endemic plants and animals, including fishes, across different ecosystems. The ecological significance of Manipur in the global context is reflected in its location within the Indo-Burma mega-biodiversity hotspot (Wildlife Wing, Forest Department, Government of Manipur, 2020). Among the natural resources of Manipur, Loktak Lake (Ramsar site number 463) is one of the most significant; it is the largest freshwater lake in north-eastern India and is well known for its floating phumdis and diverse aquatic ecosystem (Ramsar Sites Information Service, n.d.; Paonam & Chatterjee, 2023; Singh et al., 2024; Singha & Sharma, 2025). The water quality of Loktak Lake has been reported to be declining (Mayanglambam & Neelam, 2022), mainly due to eutrophication and sedimentation (Das Kangabam & Govindaraju, 2019), contributing to the loss of fish habitats. These impacts have placed considerable pressure on many fish species, including Pethia manipurensis, a small freshwater fish indigenous to Loktak Lake (Sobita et al., 2019).
Fish species such as Raiamas guttatus and Syncrossus berdmorei, which were earlier found in Loktak Lake, have already disappeared (Vishwanath, 2017), and the populations of many other species, including P. manipurensis, are declining. Therefore, there is an urgent need to conserve these fish species for both economic and ecological reasons. Such conservation measures may help to improve fish communities and prevent further species loss.
Pethia manipurensis is not currently found in abundance in Loktak Lake and is considered endangered, with a declining population trend, according to the IUCN Red List (Menon et al., 2000; IUCN, 2015). Pethia manipurensis is also considered an economically important fish with both food and potential ornamental value (Ngangbam & Nongmaithem, 2025). There is considerable potential to promote the species as an ornamental fish, which may contribute to income generation for local people and support conservation of this endemic fish.
Some fishes in north-eastern India are consumed not only as food but also used in ethno-medicinal systems. A recent study of fish-based traditional medicine in north-eastern India reported that the ichthyofauna of the region contributes significantly to ethnomedicine by documenting the historical use of fishes, including P. manipurensis, in the treatment of digestive problems, mainly among women after childbirth (Khesoh et al., 2026).
However, locally grounded information on the perceived abundance, traditional uses, cultural value and community-supported conservation needs of P. manipurensis remains limited. In particular, few studies have documented how lake-dependent communities describe changes in the availability of the species and prioritise conservation actions based on their ecological knowledge.
With this background, the present study was conducted to document local perceptions regarding the abundance, traditional uses, distribution and current major threats to P. manipurensis, based on community knowledge, and to raise public awareness of conservation strategies among local communities. The findings of the study provide information on the ecology, population status and conservation requirements of P. manipurensis that may support the development of sustainable management strategies for the long-term persistence of the species.
Materials and Methods
Study Area
The study was conducted in villages located around Loktak Lake, Manipur, during 2024-2025. A total of 100 respondents were interviewed using a questionnaire-based survey to document local knowledge, traditional uses, abundance, threats and conservation needs of P. manipurensis. Survey locations were selected around known fish breeding grounds, such as shallow and vegetated zones along the lake periphery, and open-water fishing zones where the species has historically been caught. Respondents were mainly from fishing and farming households with experience in fish harvesting, processing and traditional knowledge related to endemic fish species of Loktak Lake.
Survey Design and Data Collection
A field survey was conducted using a semi-structured questionnaire to collect data on respondents' knowledge of the use of P. manipurensis for food, medicine, culture and ceremony, as well as its present availability in Loktak Lake and the conservation needs of the species (Figure 1).
Fishers, fish vendors, women who prepare and process fish, farmers and older members of the community with traditional ecological and medicinal knowledge were interviewed through purposive sampling to include individuals familiar with P. manipurensis. The semi-structured questionnaire included demographic information on respondents, including age, gender and occupation; historical and current distribution of P. manipurensis; methods of food preparation and preservation; preparation and use of P. manipurensis for medicinal purposes; cultural and ceremonial importance of the species; and community solutions for the conservation of P. manipurensis. The respondents were divided into three age categories (<20 years, 20-70 years and >70 years) to represent younger people, economically active adults and older community members with long-standing traditional ecological knowledge. The interviews were conducted in the local language and transcribed during face-to-face interviews (Figure 1).
Data obtained from the survey were compiled and analysed using descriptive statistics. Frequencies and percentages were calculated for each response to summarise demographic characteristics, usage patterns, traditional uses, cultural significance, perceived reasons for decline and conservation preferences. All interview participants provided informed consent before their interviews and were informed of the study's purpose and the voluntary nature of their participation. The data collected during the survey were used solely for research purposes.
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Figure 1: Primary data collection through respondent interviews, focusing on demographic characteristics, usage patterns, medicinal uses, cultural significance, reasons for decline and conservation preferences related to P. manipurensis.
Results
The survey indicated that the majority of respondents were 20-70 years old (60%), followed by 25% below 20 years and 15% above 70 years. There were more female respondents (70%) than male respondents (30%), suggesting the high involvement of women in knowledge of local food preparation, consumption and the use of traditional fish. The majority of respondents were from fishery and farming backgrounds (85%), which increases the reliability of the information provided because they are directly involved in fish gathering, use and local ecosystem monitoring (Figure 2).
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Figure 2: Demographic profile of the respondents showing age distribution, gender and occupation of individuals participating in the study.
The study indicated an alarming decrease in the availability of P. manipurensis in Loktak Lake. According to 70% of the respondents, the fish was formerly available in large quantities but is presently available only in very small quantities. All respondents (100%) indicated that the abundance of the fish has declined substantially in Loktak Lake and that it is now available only in small quantities. The main reasons were ecosystem change (50%) and pollution (40%), followed by overfishing and other reasons. Furthermore, 70% of the respondents believed that the continued decline in fish population could lead to the extinction of P. manipurensis (Figure 3).
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Figure 3: Respondents' perceptions of the availability, population decline and possible consequences for Pethia manipurensis.

The survey results revealed that P. manipurensis was commonly used as food, with 60% of respondents reporting that it was mainly prepared by boiling and frying. Approximately 80% of respondents considered it delicious and preserved it by drying. Pethia manipurensis is mainly consumed as a traditional food item. Drying was the most common preservation method, indicating its importance in household storage and traditional food systems. About 50% of the respondents considered it mainly a food item, while 40% considered it useful for both food and medicine, indicating its dual nutritional and ethno-medicinal value (Figure 4).
[image: ]Figure 4: Food use and consumption pattern of P. manipurensis.
The medicinal use of P. manipurensis was strongly reflected in the survey. Respondents reported its use in treating laryngitis (15%) and dysentery (15%) (Figure 5), with a larger proportion indicating that it is used for both conditions (60%). The preferred medicinal preparation method was boiling, suggesting that traditional healing practices rely on simple household preparation methods. The finding also shows that 100% of respondents supported conservation, indicating that the community recognises its medicinal and cultural importance. Ethno-medicinal reports of fish are common in the north-eastern region of India, and P. manipurensis has been reported to be used for the treatment of gastrointestinal disorders (Figure 5).
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Figure 5: Ethno-medicinal use of P. manipurensis.
The survey also indicated that the fish was culturally significant, with 80% of respondents reporting it to be important for cultural use and 70% reporting its importance in marriage rituals (Figure 6). A very high proportion of respondents considered it an essential fish, showing that it is not only a dietary resource but also part of local identity, ritual value and traditional belief systems.
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Figure 6: Cultural and ceremonial importance of P. manipurensis.

The conservation response was highly positive (Figure 7). Most respondents (90%) supported conservation and considered P. manipurensis a very important fish species that requires conservation. The strongest suggested conservation measure was community awareness, followed by government plans and scientific research. This indicates that conservation should not depend only on laboratory and policy-based work but should also include local participation, public awareness, habitat protection and traditional knowledge preservation.
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Figure 7: Conservation awareness and community interest of P. manipurensis.

Discussion
The current study should be viewed as perception-based data obtained from local ecological knowledge rather than direct field estimates of population size or abundance. This study highlights that P. manipurensis remains significant from a food-security perspective. In Manipur, P. manipurensis is an important small indigenous food fish that is usually prepared by boiling, frying or drying. Small indigenous fishes are rich in nutrients because they are usually consumed whole and provide a good source of protein, fats, vitamins, minerals and omega-3 fatty acids needed for rural traditional diets (Bipinchandra et al., 2025; Chutia et al., 2024; Roos et al., 2002). The current survey results support the observation that the majority of respondents used P. manipurensis predominantly as food and as a dietary source. Recent studies on indigenous fishes of north-eastern India indicate that these fish help to fulfil the dietary requirements of rural and economically marginalised communities (Islam et al., 2023; Pegu et al., 2023). Pethia manipurensis was reported by respondents to be used for treating laryngitis and dysentery, mostly after boiling, highlighting its ethnomedicinal and cultural uses (personal communication). In north-eastern India, the use of fish-based traditional medicines has been reported, including the use of ichthyofauna in ethno-medicinal practices and the specific link of P. manipurensis and other fishes to gastrointestinal disorders, particularly among women after childbirth (Khesoh et al., 2026). Small indigenous fishes, including P. manipurensis, and their connections with marriage rituals, household rituals and food taboos are also associated with their use in society and Manipuri culinary culture (Kabui et al., 2025; Khesoh et al., 2026).
The survey revealed a significant decrease in the species' abundance, as the majority of respondents reported that its abundance had declined from earlier availability to low current availability. This finding is further supported by the FishBase database, which classifies P. manipurensis as endangered based on IUCN criteria (FishBase, 2026; IUCN, 2015). Therefore, the conservation of P. manipurensis represents the protection of a potential resource for bioactive compounds of medicinal importance. This fish could provide both nutrition and functional food value. Therefore, multiple strategies for the conservation of this fish are necessary for future generations.
Sustainable conservation should include controlled harvesting, fishing bans during the breeding season, wetland restoration, pollution control, breeding and awareness among the community. Overall, successful conservation of this endemic species requires an integrated approach combining scientific research, habitat restoration, captive breeding and sustainable utilisation.
Conclusions
This study documented community perceptions, traditional uses and conservation needs of P. manipurensis in villages around Loktak Lake, Manipur. Based on responses from 100 participants, the species remains important as a traditional food fish and is also associated with ethno-medicinal and cultural practices. Respondents reported that the fish is commonly prepared by boiling and frying, preserved mainly by drying and used traditionally in relation to laryngitis and dysentery. The results also indicate that local communities perceive a substantial decline in abundance, with ecosystem changes and pollution identified as the principal causes. The reported association of the species with rituals and marriage ceremonies further shows that its conservation is connected not only with biodiversity protection but also with the preservation of local knowledge and cultural practices. Community support for conservation was high, and respondents emphasised awareness programmes, government plans and scientific research as priority actions. These findings provide a perception-based baseline for future ecological, biological and conservation studies. Long-term conservation of P. manipurensis should consider habitat protection, pollution control, sustainable harvesting, captive breeding research and active participation of local communities. Such an integrated approach may help support evidence-based management of this endemic fish within Loktak Lake and surrounding communities.
Limitations
The study has several limitations. First, the findings are based on local ecological knowledge and respondent perceptions rather than direct field estimates of population size, catch per unit effort or habitat condition. Therefore, the reported decline in P. manipurensis should be interpreted as a community-perceived trend. Second, the survey included 100 respondents selected through purposive sampling from villages around Loktak Lake, which may limit wider generalisation beyond the surveyed communities. Third, seasonal differences in fish availability, breeding status and habitat use were not independently assessed. Fourth, the reported ethno-medicinal uses were documented from traditional knowledge and were not tested through pharmacological or clinical validation. Finally, the study used descriptive statistics only, and no inferential analysis was undertaken to examine associations among demographic variables, use patterns and conservation preferences. Future studies should combine community-based information with ecological surveys, water-quality assessment, population monitoring and experimental validation of medicinal claims.
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