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ABSTRACT 

Ferns are one of the oldest groups of vascular cryptogams distributed widely in tropical, 

subtropical, and temperate regions of the world. Although they reproduce through spores and 

lack flowers and seeds, ferns possess remarkable ecological, medicinal, ornamental, 

nutritional, and industrial significance. Over the years, several species of ferns have 

contributed greatly to human welfare through their applications in medicine, agriculture, 

horticulture, environmental management, and traditional practices. Ferns also serve as 

bioindicators and play a significant role in soil conservation and ecosystem stability. Many 

aquatic ferns are used as biofertilizers and animal feed, while ornamental ferns dominate the 

global foliage plant market. Recent studies have highlighted the pharmaceutical potential of 

fern-derived compounds possessing antimicrobial, antioxidant, anti-inflammatory, and 

anticancer properties. The present review discusses the economic importance of ferns under 

various categories including medicinal value, ornamental uses, agricultural applications, 

edible importance, industrial utility, ecological services, phytoremediation potential, cultural 

significance, and research applications. The review also emphasizes the need for conservation 

and sustainable utilization of fern resources for future generations. 
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INTRODUCTION 

Ferns belong to the group Pteridophytes, which are seedless vascular plants reproducing 

through spores. They represent an important transitional group between bryophytes and 

gymnosperms in plant evolution (Smith et al., 2006). Ferns are distributed throughout the 

world, particularly in moist tropical forests, wetlands, and mountainous ecosystems. 

Approximately 12,000 species of ferns have been identified globally, exhibiting considerable 

morphological and ecological diversity (Ranker & Haufler, 2008). 

Historically, ferns were considered plants of minor economic importance compared to 

flowering plants. However, modern research has revealed their significant contribution in 

diverse fields such as medicine, agriculture, horticulture, environmental protection, 

biotechnology, and food industries (Moran, 2004). Ferns possess several biologically active 

compounds including flavonoids, alkaloids, terpenoids, phenolics, and steroids that contribute 

to their medicinal properties (Benjamin & Manickam, 2007). 

The economic importance of ferns is especially prominent in tropical countries where many 

indigenous communities use them as food, medicine, and cultural resources. Certain aquatic 

ferns such as Azolla play a major role in sustainable agriculture through nitrogen fixation in 

association with cyanobacteria (Pabby et al., 2004). In recent years, ferns have gained 

increasing importance in environmental remediation due to their capacity to absorb heavy 

metals and pollutants from contaminated soils and water bodies. 

This review aims to summarize the various economic uses of ferns and highlight their 

significance in modern society. 

 

1. Ferns as Ornamental Plants 

One of the most important economic contributions of ferns is their use as ornamental plants. 

Ferns are widely cultivated in gardens, parks, greenhouses, offices, and indoor landscapes 

because of their attractive foliage and adaptability to shaded conditions (Hoshizaki & Moran, 

2001). 

Species such as Nephrolepis exaltata (Boston fern), Adiantum capillus-veneris (Maidenhair 

fern), Pteris vittata, and Asplenium nidus (Bird’s nest fern) are commonly grown as 

ornamental plants worldwide. Their elegant fronds enhance aesthetic beauty and improve 

indoor environmental quality. 

The global horticultural industry extensively markets ornamental ferns as potted plants, 

hanging basket plants, terrarium species, and landscaping components. Ferns are particularly 

http://www.ijarp.com/
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valuable in tropical landscaping due to their low maintenance and shade tolerance (Jones, 

1987). 

Moreover, fern foliage is used in floral arrangements and decorative bouquets because of its 

attractive texture and long-lasting freshness. 

 

2. Medicinal Importance of Ferns 

Ferns have been used in traditional medicine systems for centuries. Several species possess 

antimicrobial, anti-inflammatory, antioxidant, anticancer, antidiabetic, and wound-healing 

properties (Singh & Singh, 2012). 

Dryopteris filix-mas has traditionally been used as an anthelmintic medicine to expel 

intestinal worms. Adiantum capillus-veneris is used in Ayurveda for treating cough, 

bronchitis, and hair disorders. Similarly, Marsilea minuta is employed in traditional medicine 

for fever and insomnia (Benjamin & Manickam, 2007). 

Studies have shown that fern extracts contain important phytochemicals such as flavonoids, 

tannins, phenols, and terpenes which contribute to their therapeutic effects (Cai et al., 2007). 

The antioxidant activity of several ferns helps protect cells from oxidative stress and 

degenerative diseases. 

Certain fern species also exhibit antimicrobial activity against pathogenic bacteria and fungi. 

The medicinal potential of ferns continues to attract pharmaceutical research worldwide. 

 

3. Ferns as Food Sources 

Many fern species are consumed as vegetables in different parts of the world. Young coiled 

fern fronds known as fiddleheads are rich in proteins, vitamins, minerals, and dietary fiber 

(De Winter & Amoroso, 2003). 

Species such as Diplazium esculentum, Matteuccia struthiopteris, and Pteridium aquilinum 

are commonly consumed in Asian countries including India, China, Japan, and the 

Philippines. In northeastern India, Diplazium esculentum is an important traditional 

vegetable. 

Fiddleheads are considered nutritious and contain antioxidants, omega fatty acids, iron, and 

potassium. They are prepared through boiling, frying, or pickling. 

However, some fern species contain toxic compounds and must be consumed only after 

proper cooking. Sustainable harvesting practices are necessary to prevent depletion of wild 

fern populations. 

http://www.ijarp.com/
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4. Agricultural Importance of Ferns 

Ferns contribute significantly to agriculture, especially through biofertilization and green 

manure applications. The aquatic fern Azolla has exceptional agricultural importance due to 

its symbiotic association with the nitrogen-fixing cyanobacterium Anabaena azollae (Pabby 

et al., 2004). 

Azolla is widely used in paddy cultivation because it enriches soil fertility by fixing 

atmospheric nitrogen. Studies indicate that Azolla can reduce the need for chemical fertilizers 

and improve rice yield significantly. 

In addition, decomposed fern biomass enhances soil organic matter and improves soil texture. 

Fern compost is used as mulch and organic manure in sustainable farming systems. 

Some ferns also help in moisture retention and prevention of soil erosion in agricultural 

lands. 

 

5. Ferns in Environmental Protection 

Ferns play a major ecological role in maintaining environmental balance. They contribute to 

soil stabilization, nutrient cycling, water conservation, and habitat formation (Page, 2002). 

Many terrestrial ferns grow densely on forest floors and hill slopes, thereby preventing soil 

erosion. Fern vegetation reduces runoff and enhances water infiltration into the soil. 

Aquatic ferns help maintain water quality in wetlands and ponds by absorbing excess 

nutrients. Ferns also provide shelter and microhabitats for insects, amphibians, and 

microorganisms. 

In forest ecosystems, ferns contribute to biodiversity conservation and ecological succession. 

Their ability to colonize disturbed habitats makes them important pioneer species. 

 

6. Ferns in Phytoremediation 

Certain ferns possess remarkable ability to accumulate heavy metals and pollutants from 

contaminated environments. This property has made them valuable in phytoremediation 

technology (Ma et al., 2001). 

Pteris vittata is well known for its capacity to hyperaccumulate arsenic from polluted soils. It 

absorbs and stores arsenic in its fronds without severe toxicity symptoms. 

Similarly, other fern species have demonstrated potential for removing cadmium, lead, 

chromium, and mercury from contaminated soils and wastewater. 

http://www.ijarp.com/
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Phytoremediation using ferns is considered eco-friendly, cost-effective, and sustainable 

compared to conventional remediation methods. Fern-based remediation systems are 

increasingly studied for industrial and mining waste management. 

 

7. Industrial Uses of Ferns 

Ferns have several industrial applications. Tree fern fibers are used as potting media and 

horticultural substrates due to their excellent moisture retention properties (Moran, 2004). 

Certain fern species are utilized in the production of handicrafts, decorative materials, and 

packing substances. Fern extracts are also used in cosmetic preparations and herbal products. 

The starch obtained from some fern rhizomes has been traditionally used in food processing 

and local industries. In some regions, dried fern biomass serves as fuel and bedding material 

for livestock. 

Additionally, fern-derived bioactive compounds are increasingly explored in pharmaceutical 

and cosmetic industries. 

 

8. Ferns as Bioindicators 

Ferns are sensitive to environmental changes and pollution levels, making them useful 

bioindicators of ecosystem health (Page, 2002). 

Changes in fern diversity and abundance often reflect habitat disturbance, deforestation, 

climate change, and pollution. Certain epiphytic ferns are highly sensitive to air pollutants 

and humidity fluctuations. 

The presence or absence of specific fern species can provide valuable information about soil 

quality, moisture conditions, and environmental degradation. 

Researchers use ferns in ecological monitoring programs to assess biodiversity and 

environmental sustainability. 

 

9. Cultural and Religious Importance of Ferns 

Ferns hold cultural and symbolic significance in many societies. In several indigenous 

traditions, ferns are associated with prosperity, protection, fertility, and healing (De Winter & 

Amoroso, 2003). 

Fern leaves are used in rituals, decorations, festivals, and folk ceremonies. In some cultures, 

fern motifs appear in art, textiles, and architecture. 

Traditional knowledge regarding medicinal and edible ferns has been passed through 

generations among tribal communities. Ethnobotanical studies have documented extensive 

cultural uses of ferns across Asia, Africa, and South America. 

http://www.ijarp.com/
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The preservation of indigenous fern knowledge is important for cultural heritage and 

biodiversity conservation. 

 

10. Ferns in Scientific Research and Education 

Ferns have contributed significantly to botanical education and scientific research. They serve 

as important model organisms in studies related to plant evolution, alternation of generations, 

genetics, ecology, and physiology (Raven et al., 2013). 

The fern life cycle provides an excellent example for teaching reproductive biology and 

evolutionary transition in plants. Fern gametophytes are widely used in laboratory 

experiments because they are easy to culture and observe. 

Recent molecular studies on ferns have improved understanding of plant phylogeny and 

genome evolution. Ferns are also used in biotechnology research for investigating stress 

tolerance and secondary metabolite production. 

Botanical gardens and educational institutions cultivate fern collections for research, 

conservation, and teaching purposes. 

 

CONCLUSION 

Ferns represent an economically valuable group of plants with wide-ranging applications in 

medicine, agriculture, horticulture, environmental management, industry, and scientific 

research. Their ornamental beauty supports the horticultural industry, while their medicinal 

properties contribute to traditional and modern healthcare systems. Edible ferns provide 

nutritional benefits, and aquatic ferns such as Azolla play an important role in sustainable 

agriculture through nitrogen fixation. 

Furthermore, the phytoremediation potential of ferns offers promising eco-friendly solutions 

for environmental pollution control. Their ecological contributions in soil conservation, 

biodiversity maintenance, and environmental monitoring further highlight their significance. 

Despite their enormous utility, many fern species face threats from habitat destruction, 

overharvesting, and climate change. Therefore, conservation strategies and sustainable 

utilization practices are essential to protect fern diversity and ensure continued benefits to 

humanity. 

Future research should focus on exploring the untapped medicinal, industrial, and 

biotechnological potential of ferns for sustainable development. 

http://www.ijarp.com/


                                                        International Journal Advanced Research Publication 

www.ijarp.com                                                                                                                                                                                                                       

       7 

 

REFERENCES 

1. Benjamin, A., & Manickam, V. S. (2007). Medicinal pteridophytes from the Western 

Ghats. Indian Journal of Traditional Knowledge, 6(4), 611–618. 

2. Cai, Y., Luo, Q., Sun, M., & Corke, H. (2007). Antioxidant activity and phenolic 

compounds of medicinal ferns. Journal of Agricultural and Food Chemistry, 55(21), 

8472–8478. 

3. De Winter, W. P., & Amoroso, V. B. (2003). Plant Resources of South-East Asia: 

Cryptogams – Ferns and Fern Allies. Backhuys Publishers, Leiden, Netherlands. 

4. Hoshizaki, B. J., & Moran, R. C. (2001). Fern Grower’s Manual. Timber Press, 

Portland, Oregon. 

5. Jones, D. L. (1987). Encyclopaedia of Ferns. Timber Press, Portland, Oregon. 

6. Ma, L. Q., Komar, K. M., Tu, C., Zhang, W., Cai, Y., & Kennelley, E. D. (2001). A fern 

that hyperaccumulates arsenic. Nature, 409, 579. 

7. Moran, R. C. (2004). A Natural History of Ferns. Timber Press, Portland, Oregon. 

8. Pabby, A., Prasanna, R., & Singh, P. K. (2004). Biological significance of Azolla and its 

utilization in agriculture. Proceedings of the Indian National Science Academy, 70(3), 

299–333. 

9. Page, C. N. (2002). Ecological Strategies in Fern Evolution. Cambridge University 

Press, Cambridge. 

10. Ranker, T. A., & Haufler, C. H. (2008). Biology and Evolution of Ferns and Lycophytes. 

Cambridge University Press, Cambridge. 

11. Raven, P. H., Evert, R. F., & Eichhorn, S. E. (2013). Biology of Plants (8th ed.). W. H. 

Freeman and Company, New York. 

12. Singh, S., & Singh, R. (2012). Ethnomedicinal use of pteridophytes in India: A review. 

Journal of Medicinal Plants Research, 6(3), 297–306. 

13. Smith, A. R., Pryer, K. M., Schuettpelz, E., Korall, P., Schneider, H., & Wolf, P. G. 

(2006). A classification for extant ferns. Taxon, 55(3), 705–731. 

14. Tryon, R. M., & Tryon, A. F. (1982). Ferns and Allied Plants with Special Reference to 

Tropical America. Springer-Verlag, New York. 

15. Walker, T. G. (1979). The cytogenetics of ferns. Academic Press, London. 

16. Whittier, D. P., & Moyroud, R. (1993). The promotion of spore germination in ferns. 

American Fern Journal, 83(2), 33–40. 

http://www.ijarp.com/

