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ABSTRACT

Rosa damascena, celebrated for its aromatic essence and enchanting beauty, holds a prominent
position in global botanical and socio-economic landscapes. This extensive review aims to delve
into the multifaceted characteristics of Rosa damascena, covering its taxonomy, unique botanical
features, genetic intricacies, and the socio-economic dynamics associated with its cultivation
across key regions such as Turkey, Bulgaria, Iran, India, and Saudi Arabia. Exploring its taxonomy
reveals insights into its evolutionary lineage and botanical relationships, alongside an examination
of its distinctive attributes, including thorny stems, fragrant flowers, and vibrant petals.
Additionally, the review uncovers genetic mysteries surrounding Rosa damascena, investigating
the complex genetic interplay governing traits like fragrance production, flower color variation,
and disease resistance. Furthermore, it sheds light on the socio-economic aspects of Rosa
damascena cultivation, emphasizing its cultural significance and economic contributions in
regions of extensive growth. Through case studies, it highlights the intricate balance between
tradition, innovation, and economic development in rose cultivation. Moreover, the review delves
into agronomic practices crucial for optimizing Rosa damascena yields, encompassing soil and
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climate requirements, propagation techniques, and water management strategies. By offering
detailed guidance, it aims to empower growers to enhance both the quality and quantity of their
Rosa damascena harvests, ensuring the sustained prosperity of this fragrant economic treasure.
Ultimately, Rosa damascena emerges not only as a botanical marvel but also as a symbol of
cultural heritage, economic prosperity, and human ingenuity. This review explores the botanical,
genetic, and socio-economic dimensions of Rosa damascena, focusing on its taxonomy,
cultivation practices, and cultural impact in regions like Turkey, Bulgaria, Iran, India, Saudi
Arabia, and Morocco.

Keywords: Botanical characteristics, Rosa damascena, socioeconomic impact, and sustainable
cultivation.

1. INTRODUCTION

Rosa damascena, commonly known as the Damask rose, has long been revered for its exquisite
fragrance, captivating beauty, and versatile applications in perfumery, cosmetics, and traditional
medicine. As one of the most economically significant rose species, Rosa damascena is cultivated
extensively in regions such as Turkey, Bulgaria, Iran, India, and Saudi Arabia, where it plays a
central role in local economies and cultural practices. The plant's distinctive botanical features,
such as its thorny stems, aromatic flowers, and vibrant petals, have made it an object of fascination
for botanists and horticulturists alike. Beyond its aesthetic value, Rosa damascena also holds
immense scientific interest due to its complex genetic makeup, which influences key traits such as
fragrance production, flower color variation, and resistance to pests and diseases.

While Rosa damascena has been the subject of numerous studies focusing on its taxonomy,
cultivation, and commercial uses, several gaps in the literature remain. For instance, although
fragrance production is one of the most critical traits for the commercial value of Rosa damascena,
the genetic and biochemical pathways underlying this process remain poorly understood.
Additionally, the impact of climate change on the cultivation of this delicate crop, including
challenges related to water management, soil health, and temperature fluctuations, is an area that
requires further investigation. Moreover, while past reviews have touched upon the economic
importance of Rosa damascena, there is still a need for a comprehensive analysis that connects the
plant’s genetic, agronomic, and socio-economic dimensions across its primary cultivation regions.

This review aims to fill these gaps by offering new insights into the botanical characteristics,
genetic intricacies, and socio-economic implications of Rosa damascena cultivation. We provide
an in-depth examination of the plant's taxonomy, genetic factors influencing fragrance production,
and the evolving challenges faced by growers in different climatic regions. Furthermore, this
review explores innovative agricultural practices, the role of Rosa damascena in local economies,
and the potential for sustainable cultivation practices that could support the plant's continued
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prosperity in the face of climate change. Through this comprehensive analysis, we aim to advance
our understanding of Rosa damascena and guide future research and cultivation strategies to
ensure its economic and ecological sustainability.

By addressing these research gaps, this paper contributes to a more holistic understanding of Rosa
damascena and sets the stage for future studies that can further unravel its genetic mysteries and
socio-economic potential.

2. BOTANICAL INSIGHTS INTO ROSA DAMASCENA
2.1 Taxonomy and classification

Rosa damascena, falls under the Plantae kingdom and Tracheobionta subkingdom. It is classified
under the Magnoliopsida class and Rosidae subclass. Rosa damascena belongs to the Rosales
order and Rosaceae family (Anonymus, 2023). At the genus level, Rosa is characterized by thorny
stems and fragrant flowers, while the subgenus Eurosa narrows down the classification to a
specific lineage within the genus (Zlesak, 2007). Finally, at the species level, Rosa damascena
stands out as a distinct entity with unique characteristics and cultural significance (Nybom, 2009).
The hierarchical classification helps to understand the botanical relationships of Rosa damascena
and its importance in plant diversity.

2.2 Unique botanical features and genetic mysteries

Rosa damascena is a perennial bushy plant that possesses unique agronomic characteristics (El
Malahi et al., 2024; Nasri et al., 2016). It has a long lifespan of up to 50 years and thrives as a
medium-sized bush (Marko et al., 2018), with a height that can vary between 1.5 to 3.0 meters and
reaching up to 3 meters under optimal conditions (Baydar et al., 2016; Rusanov et al., 2020). The
plant's stemis cylindrical, dark, and slightly arching, densely branched, and adorned with medium-
strength sickle-shaped thorns of varying sizes (Ningning et al., 2021). These thorns, along with
small uneven prickles and glandular hairs, help in the plant's defense and structure (Darwin, 1875;
Fahn, 1988; Haberlandt, 1914; Zhang et al., 2024). The leaves of Rosa damascena are stipulated,
compound, and imparipinnate (Sweet, 1830; Elhawary et al., 2021). They typically consist of five
to seven distinct leaflets, with moderate dimensions, oval to oblong, ranging from 2.5to 7.5 cmin
length and 1.5 to 4.0 cm in width (Bailey, 1919; Miller, 1768). The leaves feature finely serrated
margins and a smooth texture on the upper surface, with slight pubescence on the lower end (Linné,
1753; Panda, 2005).

The flowers of Rosa damascena are among its most remarkable and defining features, both
botanically and economically (Alizadeh & Fattahi, 2021; Haberlandt, 1914; Zeynali et al., 2009).
These flowers are typically solitary but can occasionally appear in corymbs, and are
hermaphroditic, meaning they possess both male and female reproductive organs (Nagar et al.,
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2007). Each flower consists of five sepals and around 30 semi-double, oval petals that are known
for their delicate scent and vibrant hues (Dickerson, 2001). The color of the petals ranges from soft
pink to pale pink, often speckled with white near the base, adding to their aesthetic appeal (Baser
& Arslan, 2014). Pollination of Rosa damascena flowers is facilitated primarily by bees and wind,
aided by numerous stamens and styles arranged in a bowl-shaped receptacle, a unique floral
structure that ensures effective reproduction (MacPhail, 2007; Gracie, 2021). Over time, the
receptacle of the flowers develops into rose hips, small, fleshy red berries that contain hairy nuts,
which can be used in the production of rose products (Bernhardt, 1999). Beyond their botanical
beauty, the floral characteristics of Rosa damascena play a pivotal role in its global economic
significance, particularly within the perfume industry. The fragrance of the flower is its most
valuable trait, with the petals containing essential oils that are highly sought after for their rich,
complex aroma. The production of rose oil, derived from the petals of Rosa damascena, is a
cornerstone of the global fragrance market. The scent, often described as sweet, floral, and slightly
spicy, is integral to high-end perfumes and cosmetics, making Rosa damascena one of the most
economically valuable plants worldwide. In addition to fragrance, the unique color variation of the
flowers contributes to the aesthetic qualities that make Rosa damascena a popular choice in
ornamental horticulture and cultural traditions.

The combination of these floral characteristics—the intoxicating fragrance and appealing color—
has solidified Rosa damascena's status as a cultural and economic treasure, particularly in regions
where it is cultivated for essential oil production. These attributes are not only critical to the plant's
reproduction but also to the thriving industries that rely on it, ensuring its place in both the
botanical world and the global market.

Rosa damascena not only boasts unique agronomic characteristics but also harbors genetic
mysteries that continue to intrigue researchers and enthusiasts alike. Despite being extensively
cultivated for its aromatic properties and ornamental value (Bendahmane et al., 2013; EI Malahi,
et al., 2024b; EI Malahi et al., 2024a; Raymond et al., 2018), the genetic makeup of Rosa
damascena remains largely uncharted territory, presenting an intriguing puzzle waiting to be
unraveled (Sun et al., 2023). The intricate interplay of genes governing its distinct traits, such as
fragrance production, flower color, and disease resistance, holds immense potential for unlocking
valuable insights into both the molecular basis of these traits and their evolutionary significance
(Balilashaki et al., 2019). One of the genetic mysteries surrounding Rosa damascena lies in the
biosynthesis of its signature fragrance compounds, which include a diverse array of volatile
organic compounds responsible for its characteristic scent (Noh et al., 2024; Peng et al., 2023).
Unraveling the genetic pathways underlying fragrance production in Rosa damascena could not
only shed light on the biochemical processes involved but also offer opportunities for enhancing
fragrance quality through targeted breeding or genetic engineering approaches (Venkatesha et al.,
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2022). Additionally, understanding the genetic basis of flower color variation in Rosa damascena
presents another intriguing avenue of inquiry, as the range of hues observed in its blooms—from
delicate pinks to vibrant reds—suggests the presence of complex genetic mechanisms governing
pigment biosynthesis and expression (Liu et al., 2023). Furthermore, the genetic diversity within
populations of Rosa damascena holds clues to its evolutionary history and adaptive potential in
response to environmental challenges and changing cultivation practices (Smulders et al., 2019).
High-throughput genomic technologies offer promising avenues for exploring this genetic
diversity at unprecedented scales, facilitating the identification of genetic markers associated with
desirable traits and informing strategies for conserving and harnessing the genetic resources of this
iconic plant species (Jeong, 2020).

3. SOCIO-ECONOMIC DYNAMICS OF ROSA DAMASCENA CULTIVATION
WORLDWIDE

The value of Rosa damascena in the global perfume and cosmetics industry cannot be overstated.
Its petals are highly prized for their rare essence, which is an essential component of many
fragrances and beauty products. Beyond its economic significance, Rosa damascena holds cultural
and religious importance (Ghazanfar, 2011). Across different regions, it is integral to various
cultural practices: in Syria, it is essential for the production of attar of roses, a traditional perfume
exported internationally (Dugan, 2011); in Iran, it is used to make gulab, a traditional beverage
(Osama et al., 2021); and in India, it is a key ingredient in gulab jamun, a beloved dessert (Kanse
et al., 2020). These examples highlight how Rosa damascena transcends cultural boundaries,
emphasizing its universal cultural significance.

Turkey is the leading country in producing rose flowers. As per the 2014 Rose Flower Report,
Turkey has a rose flower plantation area of 2,200 hectares, producing 6,750 tons with a yield of
4,250 kg ha-1 (Yuca et al., 2023). The report also indicates that Turkey exported 3,443 kg of rose
oil, earning a total return of $13,961,163 in 2014 (Dilmen & Baydar, 2016). The Turkish rose
flower industry, continues to thrive, as evidenced by recent data and reports. The country is known
for producing 2,500 tonnes of rose essence annually, primarily from the Cappadocia and Isparta
regions (Dario & Veiga De Vincenzo, 2024). These regions have an ideal climate for rose
cultivation and promote tourism through their picturesque landscapes (Tosun et al., 2023). This
industry supports approximately 200,000 livelihoods, mainly among farmers and agricultural
workers, and bolsters the economy (Turgut et al., 2023).

Bulgaria follows as the second-largest producer of Rosa damascena mainly from the Rhodope
Mountains, celebrated for their ideal climatic conditions (Savvides et al., 2023). Bulgarian rose
cultivation preserves cultural heritage while stimulating economic growth, providing income to
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about 100,000 individuals and fostering exports to various regions globally (Pise et al., 2023;
Sarwar et al., 2023).

Iran, despite producing less volume, annually contributes nearly 50 tons of rose essence, primarily
from mountainous regions such as the Zagros (Aghaloo & Sharifi, 2023; Nadaf et al., 2023).
Iranian rose cultivation not only has economic significance but also celebrates tradition and
craftsmanship, enriching the country's cultural heritage and providing vital economic opportunities
for local communities (Pourmahdi et al., 2023).

India, with a production predominantly from the Himalayan region, supports around 25,000
livelihoods and contributes to the country's economic and trade dynamics (Anuradha et al., 2023).
Indian rose cultivation is not only economically impactful but also socially significant, preserving
cultural traditions and offering economic opportunities to rural communities (Muthukumaran et
al., 2024; Saha et al., 2014; Borah et al., 2019).

Saudi Arabia is a newer player in the global market for rose cultivation, primarily from the Hijaz
region, as per a study by (Algethami et al., 2020). Even though it operates on a modest scale, rose
cultivation in Saudi Arabia plays a significant role in the economy, providing a source of income
foraround 10,000 people and safeguarding cultural traditions embedded in Saudi society (Majrashi
& Khandaker, 2020).

Overall, Rosa damascena cultivation worldwide intertwines economic prosperity with cultural
heritage, playing a vital role in both local economies and global industries.

3.1 The Case of Rosa damascena in Morocco

Nestled within the picturesque landscapes of Morocco's mountainous regions, particularly in Kelaa
M'Gouna, the cultivation of Rosa damascena stands as a testament to the country'srich agricultural
heritage and economic prowess (Koehler, 2012). This fragrant flower, renowned for its aromatic
properties, has emerged as a cornerstone of Moroccan agriculture, fostering community networks
and bolstering the nation's economy (Radi et al., 2022; Zrira, 2017).

Spanning approximately 1,000 hectares across the Moroccan terrain, the cultivation of Rosa
damascena represents more than just a traditional agricultural practice—it embodies a thriving
industry that generates an annual turnover of around 100 million dirhams. Beyond its economic
significance, this sector serves as a vital source of employment, providing livelihoods for nearly
200,000 individuals, particularly in rural communities where opportunities for sustainable
employment are limited (Chaabi, 2023).

Recognizing the immense potential of this sector, the Moroccan government has embarked on
ambitious agricultural development initiatives, notably through the Generation Green Project
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(Hamdaoui & Bsibis, 2021). This comprehensive endeavor is dedicated to enhancing the
cultivation and production techniques of Rosa damascena, fostering innovation in rose varieties,
and amplifying the global presence of Moroccan rose products. By investing in research and
development, the aim is to fortify Morocco's position as a preeminent leader in the global perfume
rose market.

Moreover, the cultural significance of Rosa damascena transcends its economic contributions, as
it remains deeply ingrained in the fabric of Moroccan society. From local festivities to traditional
medicinal practices, the perfume rose holds a revered status, symbolizing resilience, beauty, and
healing. Its integration into traditional medicine underscores its therapeutic properties, further
cementing its role as a cherished cultural heritage and emblem of national identity.

3.2 Unique position in Moroccan agriculture and economy

The cultivation of Rosa damascena occupies a unique position within Morocco's agricultural
landscape, particularly in regions such as Kelaa M'Gouna and the broader Dréa-Tafilalet region
(El Malahi et al., 2024b; Zahidi et al., 2022). As a Protected Designation of Origin product,
Moroccan perfume rose commands global recognition for its exceptional quality and distinct
terroir characteristics (Bertini et al., 2023). This recognition not only elevates Morocco's status in
the global marketplace but also fosters pride and appreciation among local communities.

From an economic perspective, the perfume rose industry contributes significantly to the nation's
GDP, with exports bolstering foreign exchange reserves and stimulating economic growth (Adeola
et al., 2018; Hlaibi & Mechnou, 2025; Ubaldi, 2024). The sector's exponential growth in recent
years, evidenced by its rise to become the world's third-largest producer, underscores its
importance as a driver of economic prosperity and rural development (liyama et al., 2024; Narwal
etal., 2024).

3.3 Socio-economic challenges and opportunities

Despite its considerable contributions, the perfume rose sector is not without its challenges.
Climate change poses a significant threat to rose cultivation, with shifting weather patterns and
unpredictable rainfall impacting yields and quality (Al-Rawahi et al., 2014; Kurniawan et al.,
2024). Additionally, fluctuations in global demand and market prices necessitate adaptive
strategies to ensure the long-term sustainability of the sector (Ersan & Basayigit, 2022). However,
amidst these challenges lie opportunities for innovation and diversification. Through sustainable
agricultural practices, technological advancements, and value-added product development,
Morocco can further enhance its competitive edge in the global perfume rose market. Moreover,
targeted initiatives aimed at empowering women and marginalized communities within the sector
can foster inclusive growth and social development (Mondal & Palit, 2022).
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In conclusion, the cultivation of Rosa damascena in Morocco symbolizes a harmonious blend of
tradition, innovation, and cultural heritage. As a vital component of the nation's agricultural
economy, perfume rose production not only generates economic prosperity but also fosters social
cohesion and preserves Morocco's rich cultural legacy. By addressing challenges and embracing
opportunities, Morocco can continue to flourish as a global leader in the perfume rose industry,
enriching the lives of its people and sustaining its natural beauty for generations to come.

4. AGRONOMIC PRACTICES FOR ROSA DAMASCENA CULTIVATION
4.1 Crop cycle and cultivation techniques

The crop cycle of Rosa damascena, the revered rose renowned for its aromatic essence, is a
meticulously choreographed symphony of biological, physiological, and molecular processes.
Beginning with the meticulous preparation of the land in autumn, the cultivation cycle sets the
stage for optimal growth conditions (Turgut et al., 2023). Through ancestral practices and modern
agricultural insights, the planting phase in November to December ensures the strategic positioning
of young plants to facilitate robust development (Rusanov et al., 2020). Throughout the year,
dedicated maintenance, including watering, weeding, and pruning, sustains the roses' health and
vitality. The pinnacle of the cycle arrives in June, when the Damascus roses bloom in all their
splendor, emitting their captivating fragrance and showcasing their captivating beauty (Dugan,
2011). The culmination of this year-long endeavor is the delicate and precise harvesting conducted
at dawn, capturing the essence of the petals' scent and honoring the tradition of Rosa damascena.
From a scientific perspective, the cultivation ecology and agronomic factors intricately influence
the growth and composition of Rosa damascena (Demir et al., 2024). The content and relative
composition of essential components in rose oil, such as citronellol and geraniol, are profoundly
influenced by environmental factors like temperature, light, soil quality, pruning techniques,
nutrient levels, and harvest timing. For instance, the duration and intensity of the flowering period
are directly affected by climatic conditions, with cooler, cloudier, and wetter environments
prolonging the bloom, while hot and dry climates shorten it (Byczynski, 2008; Randhawa &
Mukhopadhyay, 1986; Rusanov et al., 2020). Moreover, the yield of rose oil is intricately tied to
these ecological factors, with optimal conditions resulting in higher yields (Ailli et al., 2023;
Antoniadou et al., 2023). Consequently, a comprehensive understanding of these ecological and
agronomic variables is imperative for maximizing both the quantity and quality of Rosa
damascena production, highlighting the fusion of traditional wisdom and scientific knowledge in
the cultivation of this exceptional rose.

Figure 1 below represents the crop cycle of Rosa damascena under Keldat M’Gouna conditions,
Morocco.
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Figure 1: Cultivation Cycle of Rosa damascena under
Keldat M*'Gouna Conditions in Morocco

4.2 Soil and climate requirements for optimal growth

The optimal growth of Rosa damascena hinges upon precise soil and climatic conditions
meticulously tailored to meet its stringent requirements. In terms of soil, the selection of
appropriate characteristics is paramount to nurturing this cherished rose. The soil should possess
a minimum depth of 60 cm to accommodate robust root systems, facilitating nutrient absorption
and stability (Pal & Singh, 2013; Popa, 2022). A loamy-clay texture strikes a delicate balance
between drainage and water retention, essential for maintaining adequate soil moisture levels
(Kakabouki et al., 2021). Moreover, maintaining a slightly acidic pH between 6.5 and 7 enhances
nutrient uptake (Batool et al., 2023), while an organic matter content of 2 to 3% fosters soil
structure and encourages the proliferation of beneficial microorganisms (El Malahi et al., 2024b;
Mineva & Stoyanova, 2020). With a water retention capacity between 60 and 70%, the soil ensures
consistent hydration crucial for Rosa damascena's growth and blooming (Hessini et al., 2022).
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In parallel, climatic conditions play a pivotal role in shaping the development and flowering of
Rosa damascena. Optimal temperatures ranging from 15 to 25°C foster favorable growth
conditions, while extremes below -10°C or above 35°C pose risks of damage and heat stress,
respectively (Jiao & Grodzinski, 1998; Khayat et al., 1988). Balancing humidity levels at 60-70%
in both soil and ambient air ensures continuous hydration, mitigating the threat of water stress
(Hajizadeh et al., 2023). Gentle wind speeds not exceeding 60 km h preserve the integrity of
delicate stems and petals (Yaghoobi et al., 2022). A photoperiod of 12 to 14 hours of light per day
(Khaleghi et al., 2023; Picone et al., 2004), coupled with optimal brightness between 15,000 and
20,000 lux, stimulates metabolic activity and promotes lush, fragrant blossoms (Ravinath, 2007).
By adhering to these meticulous soil and climatic specifications, Rosa damascena flourishes,
exuding its full splendor and enchanting fragrance, embodying the epitome of botanical perfection.

Achieving the full potential of Rosa damascena requires a nuanced understanding of its specific
hydric and mineral demands. While renowned for its adaptability, precise water and nutrient
management are crucial for optimal growth and exceptional flower production. Rosa damascena
thrives under a well-defined irrigation regime. Studies suggest an average of 10-12 irrigations per
year, aiming to deplete approximately 50% of readily available soil moisture before each watering
(Pal & Singh, 2013). Maintaining soil moisture around 85% of its maximum capacity during the
growing season can significantly enhance flower yield (Kiymaz et al., 2022). Notably, irrigation
timing plays a key role - it's vital after pruning and during dry periods, but should be avoided
during flowering to facilitate harvesting (Thakur et al., 2019).

Beyond water, mineral nutrition is equally critical. Research indicates that Rosa damascena
absorbs substantial amounts of nitrogen (64 kg ha™ year?), phosphorus (8.7 kg ha* year?), and
potassium (36 kg ha! year?) (Erdal & Munduz, 2017; Karlik et al., 2003; Pal & Singh, 2013).
Supplementing the soil with recommended doses of these elements (100-150 kg ha* N, 50-75 kg
ha' P, 150-200 kg ha! K) is crucial. Micronutrients like boron, iron, zinc, copper, and
molybdenum, although required in lesser quantities, are indispensable for various metabolic
processes (Janakiram et al., 2013). For instance, a specific combination of 100 kg ha® N and 26
kg ha P has been shown to promote high floral yield (Ali et al., 2021; Pal & Singh, 2013).
Additionally, incorporating manure at planting and utilizing superphosphate can further enrich the
soil with essential nutrients (Hamedi et al., 2022).

By carefully balancing water and mineral management based on biological, physiological, and
molecular research findings, growers can unlock the full potential of Rosa damascena. This
meticulous approach will not only ensure healthy growth and abundant flowering but also yield
the exceptionally high-quality essence that makes this rose so celebrated. Table 1. below
summarizes the different requirements of Rosa damascena shrubs.
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Table 1: Summary table of the edapho-climatic, hydric, and mineral

requirements of Rosa damascena.

Rosa damascena requirements

Specifications

Minimum soil depth > 60 cm
Soil texture Loamy-clay
Soil pH 6.5-7
Organic matter 2-3%
Water retention capacity 60 - 70%
Temperature 15-25°C
Extreme temperature range <-10°C ou >35°C
Climatic Soil humidity and Air humidity 60 - 70%
conditions Wind speed < 60 km/h
Photoperiod 12 - 14 hours/day
Light intensity 15,000 - 20,000 lux
Frequency 10-12 irrigations year™
Irrigation Soil depletion level About 50% befpre each waFering _
. I About 85% of the maximum capacity during the
Maintenance of soil moisture .
growing season
Nitrogen (N) 100-150 kg ha™ year™
Mineral Phosphorus (P) 50-75 kg ha™ year™
nutritient Potassium (K) 150-200 kg ha™ year™

Micronutrients Boron, iron, zinc, copper, molybdenum

Recent trends in the cultivation and trade of Rosa damascena reflect a dynamic interplay between
consumer preferences, agricultural practices, and global market dynamics. The enduring allure of
this iconic flower, prized for its fragrance and versatility in various industries, persists across
cultures and continents. One significant trend is the shift towards sustainable practices, with
producers embracing eco-friendly farming methods to meet the demand for ethically sourced
products. This includes organic cultivation techniques and water conservation measures to
preserve both the delicate ecosystem and the quality of the rose harvest. Additionally, there is a
resurgence of small-scale artisanal cultivation, emphasizing traditional farming practices and
catering to niche markets with high-quality products. Technology integration is also reshaping
Rosa damascena cultivation, with advancements in precision farming and digital platforms
enhancing efficiency and transparency throughout the supply chain.

While traditional hubs like Morocco, Bulgaria, and Turkey remain dominant, emerging players
from regions such as India and Iran are gaining prominence, diversifying the market and
introducing unique flavor profiles. However, challenges such as climate change impacts and labor
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shortages persist, highlighting the need for adaptive strategies and fair labor practices to ensure the
sustainability of the industry.

5. CONCLUSION

Rosa damascena, celebrated for its captivating fragrance and aesthetic beauty, stands as a
prominent figure in both botanical and socio-economic spheres. As evidenced by numerous case
studies across regions such as Turkey, Bulgaria, Iran, India, and Saudi Arabia, Rosa damascena is
not only an integral part of local cultural heritage but also a significant contributor to economic
prosperity. Its cultivation serves as a vital source of income for rural communities, stimulates trade,
supports local industries such as perfume and cosmetics, and contributes to tourism, enhancing
both landscapes and livelihoods. In this way, Rosa damascena exemplifies the symbiotic
relationship between nature and society, where the plant’s botanical grace is intertwined with its
socio-economic value.

Looking ahead, the future of Rosa damascena cultivation presents both challenges and
opportunities. As climate change, water scarcity, and soil degradation pose increasing threats to
traditional farming practices, the need for sustainable cultivation strategies becomes more urgent.
The integration of modern technologies, such as precision agriculture, genetic research, and
advanced irrigation systems, holds great promise for addressing these challenges. Precision
agriculture, for instance, could optimize resource use, minimize environmental impact, and
improve the efficiency of rose production. Furthermore, advancements in genetic research could
enhance disease resistance, fragrance production, and overall yield, ensuring that Rosa damascena
remains competitive in the global market.

By embracing sustainable farming practices and cutting-edge technologies, the Rosa damascena
industry can navigate these challenges while ensuring its long-term sustainability. Investments in
research and development will be crucial for improving cultivation practices, enhancing genetic
diversity, and boosting resilience to environmental changes. Ultimately, the continued success of
Rosa damascena will depend on the ability to innovate while preserving the rich cultural and
economic value it brings to communities around the world. Through these efforts, Rosa damascena
can continue to thrive, enhancing both the natural world and the socio-economic landscapes in
which it flourishes.
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