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Abstract
Wild and edible flowers have long occupied a unique position at the intersection of ecology, culture, nutrition and economy. Early studies emphasized floral diversity, honey origin and landscape aesthetics, while subsequent research expanded into ethnobotany, floriculture, urban sustainability, nutraceutical potential and global trade. This review synthesizes literature from 1989 to 2025 to trace the evolution of scientific understanding of wild and edible flowers. The compiled studies highlight their ecological importance in pollination and biodiversity conservation, their rich phytochemical and nutritional profiles and their socio-economic value in floriculture, functional foods, rural livelihoods and cultural identity. Emerging research emphasizes sustainable cultivation, safety, value addition and conservation-based commercialization. Collectively, the literature positions wild and edible flowers as multifunctional biological resources capable of contributing to food security, health, ecological restoration and green economies when managed sustainably.
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1. Introduction
Flowers have historically been valued for beauty, symbolism and fragrance, yet scientific attention to wild and edible flowers has expanded only gradually. Early botanical and palynological studies, such as those on Himalayan honeys (Chaturvedi, 1989), provided foundational insights into floral origin, pollination and regional markers. By the 1990s, research broadened to include wildflower establishment in managed landscapes (Dana et al., 1996; Slater et al., 1996), reflecting growing interest in ecological landscaping and alternative horticultural systems.	Comment by Rakesh Kumar: Italics	Comment by Rakesh Kumar: Italics
Parallel developments occurred in ethnobotany and cultural studies, where wildflowers were recognized not merely as biological entities but as carriers of identity, memory and belonging (Green, 2002; Tigner, 2008). From the early 2000s onward, increasing attention was directed toward edible wild flowers, driven by concerns over nutrition, functional foods, biodiversity loss and sustainable livelihoods (Sundriyal et al., 2004; Xu et al., 2004; Singh, 2003).
In recent decades, advances in phytochemistry, food science, floriculture economics and conservation biology have transformed wild and edible flowers into subjects of interdisciplinary research. This review integrates ecological, nutritional, socio-cultural and economic perspectives to provide a comprehensive understanding of their multifunctional role.
2. Ecological and Landscape Significance of Wild Flowers
2.1 Wild Flowers as Ecological Indicators and Pollinator Resources
Early palynological research demonstrated that floral composition reflects regional ecology and can act as bioindicators, as seen in Himalayan honey pollen spectra dominated by Brassica and Rosaceae with consistent anemophilous pollen markers (Chaturvedi, 1989). Subsequent studies reinforced the role of wildflowers in sustaining pollinators and ecological networks (Benvenuti, 2014; Wignall et al., 2023).
Recent landscape-scale analyses show that diverse native wildflower plantings significantly enhance pollinator abundance and diversity, particularly in simplified agricultural landscapes (Bihaly et al., 2024). However, landscape context remains critical with semi-natural habitats often exerting stronger effects than localized wildflower strips (McCullough et al., 2022).
2.2 Wild Flowers in Sustainable Urban and Rural Landscapes
Wildflowers have been repeatedly shown to reduce maintenance costs, improve soil health, and enhance biodiversity in urban and roadside settings (Bretzel et al., 2007; Bretzel & Pezzarossa, 2009). Green roofs and urban gardens incorporating wildflowers provide ecosystem services such as thermal regulation, pollinator support and aesthetic value (Benvenuti, 2014; Farruggia et al., 2021).
Participatory rural development initiatives, such as the Ecoflorland project in Italy, further demonstrate how wildflower cultivation links biodiversity conservation with agro-tourism and rural economies (Basnayake et al., 2021; Scaramuzzi et al., 2023).
3. Ethnobotanical, Cultural, and Historical Dimensions
3.1 Traditional Knowledge and Cultural Embeddedness
Ethnobotanical studies across India, Nepal, Europe and Africa document extensive traditional knowledge surrounding wild flowers used for food, medicine, rituals and symbolism (Sundriyal et al., 2004; Padhan & Panda, 2015; Abbet et al., 2014). Sacred groves in the Western Ghats exemplify how spiritual beliefs inadvertently conserve floral diversity (Vipat & Bharucha, 2014).
Cultural analyses position flowers as mediators of identity, memory and power, from colonial botanical trade shaping European gardens (Tigner, 2008) to literary and gendered interpretations of floral symbolism (Green, 2002; Stretter, 2017).
3.2 Knowledge Erosion and Conservation Challenges
Several studies warn that traditional knowledge of edible and medicinal flowers is declining due to urbanization and changing food habits (Abbet et al., 2014; Dankhade et al., 2024). Documentation and integration of Indigenous Community Conserved Areas (ICCAs) and traditional practices are increasingly recognized as vital conservation strategies (Anand et al., 2023).
4. Nutritional and Phytochemical Potential of Edible Flowers
4.1 Bioactive Compounds and Antioxidant Properties
A substantial body of research confirms that edible flowers are rich sources of phenolics, flavonoids, carotenoids, vitamins and minerals (Xu et al., 2004; Rop et al., 2012; Li et al., 2014). Strong correlations between phenolic content and antioxidant activity are consistently reported across species and regions (Zeng et al., 2014; Zheng et al., 2018; Chensom et al., 2019).
Certain taxa—particularly Rosa, Paeonia, Chrysanthemum, Tagetes, and Sambucus—exhibit exceptionally high antioxidant and nutraceutical value, rivaling or exceeding that of conventional fruits and teas (Garzón & Wrolstad, 2009; Demasi et al., 2021).
4.2 Functional Foods, Health Benefits, and Safety
Beyond antioxidant activity, edible flowers demonstrate anti-inflammatory, hypoglycemic, antimicrobial, anticancer and neuroprotective effects (Kaisoon et al., 2012; Loizzo et al., 2016; Zheng et al., 2021). However, safety assessments reveal that not all flowers are suitable for consumption with toxic compounds identified in several species (Egebjerg et al., 2018).
Recent reviews emphasize the need for standardized cultivation, toxicity screening and regulatory clarity to support safe commercialization (Benvenuti & Mazzoncini, 2021; Takahashi et al., 2020).
5. Floriculture, Value Addition, and Economic Dimensions
5.1 Wild Flowers in Floriculture and Ornamentals
Native wildflowers represent a major resource for developing new ornamental crops, offering resilience, low input requirements, and unique aesthetic traits (Slater et al., 1996; Seaton et al., 2014; De Pascale & Romano, 2017). Domestication and breeding programs for orchids, peonies, chrysanthemums, jasmine and other taxa demonstrate significant commercial promise (Khuraijam et al., 2017; Li et al., 2017; Shoukat et al., 2023).
5.2 Markets, Livelihoods, and Trade
Floriculture markets in India, Europe, Brazil and China reveal both growth potential and structural constraints, including unorganized marketing, postharvest losses and limited cold-chain infrastructure (Vahoniya et al., 2018; Carvalho et al., 2015; Fernandes et al., 2020). Dried flowers, essential oils, pigments and medicinal products represent important value-added avenues (Singh, 2003; De, 2020).
Community-based wildflower harvesting and cultivation models show that sustainable use can support livelihoods while conserving biodiversity, as demonstrated in South Africa and Italy (Bek et al., 2013; Basnayake et al., 2021).
6. Conservation, Sustainability, and Future Perspectives
The literature converges on the idea that wild and edible flowers can serve as keystone resources linking biodiversity conservation, nutrition and green economies. However, risks associated with overharvesting, illegal trade, genetic erosion and climate change persist (Subedi et al., 2013; Hinsley et al., 2016).
Future research priorities include:
Conservation-oriented domestication and breeding
Landscape-scale ecological integration
Nutritional standardization and toxicological validation
Gender- and community-inclusive value chains
Policy support for sustainable commercialization
7. Conclusion
The compiled literature demonstrates that wild and edible flowers are far more than aesthetic components of landscapes. They are ecologically vital, nutritionally rich, culturally embedded and economically significant resources. From Himalayan honeys to urban green roofs, from tribal food systems to global floriculture markets, flowers link natural and human systems in profound ways. Sustainable integration of traditional knowledge, scientific innovation and conservation frameworks is essential to unlock their full potential while safeguarding biodiversity for future generations.
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