
                                   Vidyabharati International Interdisciplinary  

                                  Research Journal                        ISSN 2319-4979 

 

National Interdisciplinary Conference on Chemical Innovations-Environmental Ethics And Global Future  

[9
th
 Oct 2026]                                     498 

Bioresources For Sustainable Environment: Conservation, Utilization And 

Future Perspectives 
Dr. Manju H. Pardeshi 

Department  of Zoology, Arts Commerce & Science College Maregaon, Dist. Yavatmal 

Affiliated to Sant  Gadge Baba Amravati University, Amravati 

manjupardeshi80@gmail.com 
 

Abstract 
Bioresources constitute one of the most valuable components of the natural environment and include plants, animals, 

microorganisms, genetic resources and biological materials obtained from ecosystems. They provide essential 

ecosystem services such as food production, pollination, nutrient cycling, soil formation, climate regulation, water 

purification and carbon sequestration (Millennium Ecosystem Assessment, 2005). Increasing population, urbanization, 

industrialization, habitat destruction, pollution, overexploitation and climate change have placed considerable 

pressure on biological resources. Sustainable utilization of bioresources is therefore essential for maintaining 

ecological stability while satisfying present and future human needs. This review discusses the major categories of 

bioresources, their ecological and economic significance, threats to biological resources, and approaches for their 

conservation and sustainable utilization. Particular emphasis is given to biodiversity conservation, agro-biodiversity, 

forest resources, aquatic resources, wildlife, microorganisms and biological waste management. Community 

participation, traditional knowledge, restoration ecology, circular bioeconomy, environmental education and 

appropriate policy frameworks are identified as important tools for sustainable management. Sustainable use should 

maintain ecological processes, species diversity and genetic variability while ensuring equitable benefits to local 

communities (CBD, 1992; CBD, 2004). The integration of scientific knowledge with traditional ecological practices 

can strengthen conservation programmes and improve resource security. The paper concludes that conservation and 

utilization should not be treated as separate objectives; rather, they should be integrated through ecosystem-based, 

participatory and adaptive management strategies. 

Keywords: Bioresources, biodiversity, sustainable development, conservation, ecosystem services, natural 

resources, bioeconomy, environmental management. 
 

Introduction 

Biological resources or bioresources are renewable resources derived from living organisms and 

biological systems. They include plants, animals, microorganisms, forests, fisheries, agricultural 

biodiversity, medicinal plants, genetic resources and various biological products. Bioresources 

are fundamental to human survival because they provide food, fibre, medicines, fuel, raw 

materials and ecological services(Odum & Barrett, 2005). 

Biodiversity occurs at genetic, species and ecosystem levels and is indispensable for food 

security, sustainable development and ecosystem services. However, biodiversity loss reduces 

the capacity of ecosystems to provide these services and consequently threatens human well-

being (Millennium Ecosystem Assessment, 2005; FAO, 2019). 

The concept of sustainable development requires that biological resources be used in a manner 

that satisfies present needs without compromising the ability of future generations to meet their 

requirements(WCED, 1987). The Convention on Biological Diversity recognizes sustainable use 

as utilization of biodiversity at a rate that does not result in long-term decline of biological 

diversity(CBD, 1992). 

The increasing exploitation of forests, groundwater, fisheries, wildlife and agricultural resources 

has created serious environmental challenges. Therefore, sustainable management of 

bioresources is an important component of environmental conservation and sustainable 

development(Primack, 2014). 
 

Major Categories of Bioresources 

Plant Bioresources 

Plants represent an important renewable biological resource. Forests, grasslands, agricultural 

crops, medicinal plants, fruit plants and wild edible plants provide food, timber, fuel, fibre, 

medicines and other products (Raven et al., 2010). 

Forests additionally regulate climate, conserve soil, maintain water cycles and provide habitat 

for wildlife. Sustainable forestry practices, agroforestry, social forestry and restoration of 

degraded forests can reduce pressure on natural forests (FAO, 2019). 
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Medicinal and aromatic plants are particularly important because many rural communities 

depend on them for traditional healthcare and livelihood. Their uncontrolled collection, 

however, can cause population decline. Cultivation of commercially important medicinal plants 

can provide an alternative to excessive harvesting from natural habitats(Primack, 2014). 

Animal Bioresources 

Animals provide food, fibres, hides, medicines, genetic resources and important ecological 

functions. Livestock, fisheries, poultry and wildlife constitute significant animal bioresources. 

Wild animals contribute to ecosystem functioning through pollination, seed dispersal, predation, 

decomposition and nutrient cycling. Conservation of wildlife is therefore not merely a strategy 

for protecting individual species but also a mechanism for maintaining ecosystem stability. 

(Millennium Ecosystem Assessment, 2005). 

Sustainable wildlife management requires protection of habitats, regulation of hunting and 

maintenance of viable populations (CBD, 2004). 
 

Microbial Bioresources 

Microorganisms such as bacteria, fungi, algae and protozoans are important biological 

resources. They contribute to decomposition, nutrient cycling, soil fertility, fermentation, 

wastewater treatment and biotechnology(Odum & Barrett, 2005). 

Microbial resources can also be used for production of enzymes, antibiotics, biofertilizers, 

biopesticides and other valuable products. The development of microbial biotechnology can 

reduce dependence on several environmentally harmful chemical processes(FAO, 2019). 

Genetic Resources 

Genetic diversity within species is essential for adaptation and resilience. Crop varieties, 

livestock breeds, wild relatives of cultivated plants and naturally occurring populations 

constitute valuable genetic resources (FAO, 2019). 

Conservation of genetic diversity is particularly important under climate change because 

genetically diverse populations may possess traits associated with drought tolerance, disease 

resistance or adaptation to changing environmental conditions (FAO, 2019). 

The loss of traditional crop varieties and local breeds may result in genetic erosion and reduce 

the adaptive capacity of agricultural systems (FAO, 2019). 

Aquatic Bioresources 

Rivers, lakes, wetlands, reservoirs and marine ecosystems contain diverse biological resources. 

Fish, aquatic plants, plankton, molluscs and microorganisms contribute to food security and 

ecological functioning (Millennium Ecosystem Assessment, 2005). 

Sustainable fisheries, protection of breeding grounds, maintenance of minimum fish 

populations, control of pollution and restoration of wetlands are essential for maintaining 

aquatic bioresources (CBD, 2004). 

Ecological Significance Of Bioresources 

Bioresources perform several ecological functions that are essential for environmental 

sustainability. 

Pollination: Bees, butterflies, birds and other organisms facilitate reproduction of flowering 

plants and contribute to agricultural productivity (Millennium Ecosystem Assessment, 2005). 

Nutrient cycling: Microorganisms, fungi and detritivores decompose organic matter and return 

nutrients to soil and water (Odum & Barrett, 2005). 

Soil conservation: Vegetation reduces soil erosion, improves soil structure and contributes 

organic matter (Raven et al., 2010). 

Water regulation: Forests, wetlands and vegetation influence infiltration, groundwater recharge 

and water purification (Millennium Ecosystem Assessment, 2005). 

Climate regulation: Forests, grasslands, wetlands and oceans store carbon and influence 

climatic processes (FAO, 2019). 

Food-web stability: Predators, herbivores, decomposers and producers interact to maintain 

ecosystem balance (Odum & Barrett, 2005). 

Thus, biodiversity and ecosystem services are closely interconnected. FAO emphasizes that 

sustainable management of biodiversity is important for agriculture, food security and the 

continued provision of ecosystem services (FAO, 2019). 
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Economic And Social Importance 

Bioresources provide direct and indirect economic benefits. Agriculture, forestry, fisheries, 

livestock production, ecotourism, medicinal plant trade and biotechnology are all dependent on 

biological resources. 

Rural and Indigenous communities frequently depend on biological resources for food, fuel, 

medicine, housing materials and income. Sustainable utilization can therefore contribute to 

livelihood security and poverty reduction (FAO, 2019). 

However, benefits from biological resources should be equitably distributed. Sustainable 

resource management should involve local communities and recognize their knowledge and 

contribution to conservation. (CBD, 1992; CBD, 2004). International biodiversity guidance 

emphasizes stakeholder participation and equitable sharing of benefits from biological 

resources. 

Major Threats To Bioresources 

 Habitat Destruction 

Conversion of forests, wetlands and grasslands into agricultural, industrial and urban areas is a 

major cause of biodiversity decline (Millennium Ecosystem Assessment, 2005).  

Habitat fragmentation can isolate populations and reduce gene flow, thereby increasing the 

vulnerability of species to environmental change (Primack, 2014). 

 Overexploitation 

Unsustainable hunting, fishing, logging and collection of medicinal plants can reduce 

populations below their capacity for natural recovery. (CBD, 2004). 

Sustainable harvesting requires that extraction remains within the regenerative capacity of the 

resource (CBD, 2004). 

 Pollution 

Industrial effluents, agricultural chemicals, plastics, sewage and other pollutants adversely affect 

terrestrial and aquatic organisms (Millennium Ecosystem Assessment, 2005). 

Water pollution can alter aquatic food webs and reduce the availability of aquatic bioresources. 

 Climate Change 

Increasing temperature, altered rainfall, droughts, floods and extreme weather events affect 

species distribution, reproduction and ecosystem productivity. (FAO, 2019). 

Climate change may also interact with habitat loss and other environmental pressures, increasing 

risks to biodiversity (Millennium Ecosystem Assessment, 2005). 

 Invasive Species 

Non-native invasive organisms can compete with indigenous species, alter habitats and disturb 

ecosystem processes. (Primack, 2014). 

Prevention, early detection and appropriate management of invasive species are therefore 

important components of biodiversity conservation. 

Genetic Erosion 

Replacement of traditional crop varieties and livestock breeds by a small number of commercial 

varieties may reduce genetic diversity(FAO, 2019). 

Conservation of genetic resources through seed banks, gene banks and on-farm conservation is 

therefore important for long-term food security. 

Sustainable Utilization Of Bioresources 

Sustainable utilization means using biological resources while maintaining their ecological 

integrity and capacity for regeneration. The Convention on Biological Diversity stresses that 

sustainable use should prevent long-term decline of biodiversity while allowing present and 

future generations to benefit from biological resources (CBD, 1992; CBD, 2004). 

Important approaches include: 

1. Sustainable harvesting: Harvesting should remain below the regenerative capacity of 

populations (CBD, 2004). 

2. Seasonal restrictions: Breeding seasons should be protected from harvesting and fishing. 

3. Habitat protection: Critical breeding, feeding and nesting habitats should be conserved. 

4. Restoration: Degraded ecosystems should be restored using native species. (Primack, 

2014). 
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5. Community participation: Local communities should participate in resource-management 

decisions(CBD, 1992). 

6. Monitoring: Population size, habitat quality and resource extraction should be regularly 

monitored. 

7. Value addition: Processing biological products locally can improve economic returns 

without increasing extraction. 

8. Alternative livelihoods: Alternative income opportunities can reduce excessive dependence 

on natural resources. 

FAO recommends integrated approaches that combine biodiversity conservation, sustainable 

production systems and livelihood considerations. 

Role Of Agro-Biodiversity 
Agricultural biodiversity includes crop varieties, livestock breeds, associated organisms and 

microorganisms. Traditional crop varieties often possess valuable characteristics such as drought 

tolerance, pest resistance and adaptability to local climatic conditions (FAO, 2019). 

Conservation of indigenous crop varieties through seed banks, community seed systems and on-

farm conservation can strengthen food security (FAO, 2019). 

Integrated farming systems involving crops, livestock, poultry, fisheries and agroforestry can 

recycle nutrients and reduce waste. Organic manure, compost and biological pest management 

can reduce dependence on synthetic inputs. 

Forest Bioresources And Sustainable Management 

Forests are among the most important reservoirs of biological diversity. They provide timber 

and non-timber forest products while supporting wildlife, soil conservation and climate 

regulation (FAO, 2019). 

Sustainable forest management should include: 

 Afforestation and reforestation with suitable native species. 

 Protection of natural forests. 

 Prevention of illegal logging. 

 Sustainable collection of non-timber forest products. 

 Community-based forest management. 

 Wildlife habitat conservation. 

 Fire management. 

 Control of invasive species. 

Forest management should focus not only on timber production but also on maintaining 

ecosystem services and biodiversity (Millennium Ecosystem Assessment, 2005). 

Aquatic Bioresources And Conservation 
Freshwater ecosystems are highly valuable but vulnerable to pollution, overfishing, habitat 

alteration and water extraction (Millennium Ecosystem Assessment, 2005). 

Sustainable aquatic resource management should include protection of wetlands, maintenance of 

riparian vegetation, control of sewage and industrial discharge, regulation of fishing practices 

and conservation of breeding grounds(CBD, 2004). 

Small water bodies, village ponds and seasonal wetlands can function as important habitats for 

fish, amphibians, aquatic insects and migratory birds. Their conservation can simultaneously 

support biodiversity and local water security. 

Circular Bioeconomy And Waste Management 

A circular bioeconomy promotes the conversion of biological residues into useful products 

instead of treating them solely as waste. 

Agricultural residues can be converted into compost, biogas, biochar, animal feed or bioenergy. 

Food waste can be biologically decomposed through composting or anaerobic digestion. 

Vermicomposting is another practical approach in which earthworms and microorganisms 

convert organic waste into nutrient-rich vermicompost. Such practices reduce waste 

accumulation and return nutrients to agricultural systems. 

The integration of biological waste management with agriculture can therefore contribute to 

both environmental protection and resource recovery. 
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Role Of Local Communities And Traditional Knowledge 

Local communities possess valuable knowledge concerning medicinal plants, wild foods, water 

resources, agricultural practices and seasonal ecological changes. Their participation can 

improve the effectiveness of conservation programmes (CBD, 1992). 

Biodiversity conservation should therefore combine scientific approaches with locally 

developed knowledge. FAO and international biodiversity frameworks recognize the importance 

of local communities as custodians of biodiversity and emphasize their participation in 

sustainable resource management (CBD, 2004). 

Participatory conservation can include community biodiversity registers, village-level 

biodiversity monitoring, traditional seed conservation, sustainable harvesting practices and 

environmental education. 

Strategies For Sustainable Bioresource Management 

A comprehensive sustainable-management strategy should include: 

1. Biodiversity documentation: Preparation of inventories of plants, animals and 

microorganisms (Primack, 2014). 

2. Long-term monitoring: Regular assessment of species abundance, habitat quality and 

resource availability. 

3. Conservation: Establishment and effective management of protected areas, community 

conservation areas and habitat corridors (CBD, 2004). 

4. Restoration: Ecological restoration of degraded forests, wetlands, grasslands and water 

bodies. 

5. Sustainable production: Promotion of organic farming, agroforestry, integrated farming and 

biological pest management (FAO, 2019). 

6. Environmental education: Development of awareness among students, farmers and local 

communities. 

7. Scientific research: Generation of local ecological data to support evidence-based 

management. 

8. Policy implementation: Effective enforcement of environmental and biodiversity 

regulations. 

9. Equitable benefit sharing: Ensuring that communities contributing to conservation receive 

appropriate social and economic benefits. 

10. Adaptive management: Management practices should be periodically evaluated and 

modified according to ecological changes and monitoring results. FAO identifies adaptive 

management as an important approach where resource managers learn from management 

outcomes and adjust practices accordingly (FAO, 2003). 

Future Perspectives 

The future of environmental sustainability depends significantly on responsible management of 

bioresources. Climate change, population growth and increasing consumption will increase 

pressure on biological resources(FAO, 2019). 

Emerging approaches such as remote sensing, geographic information systems, DNA-based 

biodiversity assessment, environmental DNA, ecological modelling and citizen science can 

improve biodiversity monitoring. 

Digital biodiversity databases can also help document species distributions and identify 

threatened populations. Biotechnology may contribute to sustainable production of food, 

medicines, enzymes and bio-based materials (FAO, 2019). 

However, technological development should be accompanied by ecological safeguards. 

Conservation targets, ethical considerations, equitable benefit sharing and community 

participation should remain central to bioresource management (CBD, 2004). 

Conclusion 

Bioresources are the foundation of ecological stability, human livelihoods and sustainable 

development. Plants, animals, microorganisms, genetic resources, forests, fisheries and 

agricultural biodiversity provide both material products and essential ecosystem services 

(Millennium Ecosystem Assessment, 2005). 
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The increasing degradation of natural ecosystems demonstrates that uncontrolled exploitation is 

incompatible with long-term environmental security. Sustainable utilization should therefore be 

based on ecological limits, regeneration capacity, biodiversity conservation and equitable 

participation (CBD, 1992). 

Conservation and sustainable use should not be viewed as conflicting objectives. An integrated 

ecosystem approach can combine both objectives by maintaining ecological processes while 

allowing responsible utilization. The Convention on Biological Diversity specifically recognizes 

the need to integrate conservation and sustainable use through ecosystem-based management. 

(CBD, 2004). 

Future environmental management should emphasize biodiversity documentation, habitat 

restoration, sustainable agriculture, community participation, circular bioeconomy, 

environmental education and adaptive management. Effective management of bioresources will 

ultimately contribute to ecological resilience, livelihood security and sustainable development 

for present and future generations(FAO,2019). 

References 

1. Convention on Biological Diversity (CBD). 1992. Convention on Biological Diversity. 

United Nations, Montreal. 

2. Convention on Biological Diversity. 2004. Addis Ababa Principles and Guidelines for the 

Sustainable Use of Biodiversity. CBD Secretariat, Montreal. 

3. FAO. 2019. The State of the World’s Biodiversity for Food and Agriculture. Food and 

Agriculture Organization of the United Nations, Rome. 

4. FAO. 2019. Strategy and Action Plan on Mainstreaming Biodiversity across Agricultural 

Sectors. Food and Agriculture Organization of the United Nations, Rome. 

5. FAO. 2024. The State of Food and Agriculture 2024. Food and Agriculture Organization of 

the United Nations, Rome. 

6. Groombridge, B. & Jenkins, M.D. 2002. World Atlas of Biodiversity. University of 

California Press, Berkeley. 

7. Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-being: Biodiversity 

Synthesis. World Resources Institute, Washington, DC. 

8. Odum, E.P. & Barrett, G.W. 2005. Fundamentals of Ecology. Thomson Brooks/Cole, 

Belmont. 

9. Primack, R.B. 2014. Essentials of Conservation Biology. Sinauer Associates, Sunderland. 

10. Raven, P.H., Berg, L.R. & Hassenzahl, D.M. 2010. Environment. John Wiley & Sons. 

11. Secretariat of the Convention on Biological Diversity. 2010. Global Biodiversity Outlook 3. 

Montreal. 

12. Wilson, E.O. 1992. The Diversity of Life. Harvard University Press, Cambridge. 

13. World Commission on Environment and Development. 1987. Our Common Future. Oxford 

University Press, Oxford. 

14. FAO. Biodiversity, Genetic Resources and Ecosystem Services. Food and Agriculture 

Organization of the United Nations. 

15. FAO. The Ecosystem Approach and Adaptive Management. Food and Agriculture 

Organization of the United Nations. 

16. UGC. Compendium of UGC Regulations 1957–2023: Academic Performance Indicators 

and Career Advancement Scheme. University Grants Commission, Government of India. 

17. Akhter, Y., Ahmed, M. & Yadav, S.K. 2020. Quality deprivation through quality 

assessment: the academic score system in Indian higher education. Academia, 20–21. 

18. Luthra, A., Singh, K. & Singh, S. 2022. Academic performance indicator as performance 

management tool: employees' perception and factors governing to its acceptance and 

rejection in Indian educational institutes. International Journal of Strategic Business 

Alliances, 7(1): 23–36. 

19. Basu, S. 2018. A Comprehensive Way to Determine API Score. Research/Academic 

Performance Assessment. 

20. Food and Agriculture Organization of the United Nations. 2024–2027. Action Plan for 

Mainstreaming Biodiversity across Agricultural  

 


