
Academic Editor: Assunta Florenzano

Received: 26 June 2025

Revised: 1 August 2025

Accepted: 2 August 2025

Published: 7 August 2025

Citation: Rivera, D.; Navarro, J.;

Camarero, I.; Valera, J.; Rivera-Obón,

D.-J.; Obón, C. Persistence and

Heritage from Medieval Bustān

Gardens: Roses in Ancient Western

Islamic Contexts and Abandoned

Rural Gardens of Spain. Heritage 2025,

8, 315. https://doi.org/

10.3390/heritage8080315

Copyright: © 2025 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license

(https://creativecommons.org/

licenses/by/4.0/).

Article

Persistence and Heritage from Medieval Bustān Gardens: Roses
in Ancient Western Islamic Contexts and Abandoned Rural
Gardens of Spain
Diego Rivera 1,* , Julio Navarro 2, Inmaculada Camarero 3 , Javier Valera 1 , Diego-José Rivera-Obón 4

and Concepción Obón 5

1 Departamento de Biología Vegetal, Facultad de Biología, Universidad de Murcia, Campus de Espinardo,
30100 Murcia, Spain; javier.valera.martinez@gmail.com

2 Laboratory of Archaeology and Architecture of the City, Escuela de Estudios Árabes (CSIC),
Cuesta del Chapiz, 22, 18010 Granada, Spain; julionavarro@eea.csic.es

3 Contrato Investigador con Cargo a Proyecto, Departamento de Historia Medieval y Ciencias y Técnicas
Historiográficas, Facultad de Filosofía y Letras, Campus Universitario de Cartuja, 18071 Granada, Spain;
inmacamcastellano@gmail.com

4 Faculté Jean Monnet, Université Paris-Saclay, 54 Boulevard Desgranges, 92230 Sceaux, France;
diego-jose.rivera-obon@universite-paris-saclay.fr

5 Instituto de Investigación e Innovación Agroalimentario y Agroambiental (CIAGRO), Escuela Politécnica
Superior de Orihuela, Universidad Miguel Hernández de Elche, 30312 Orihuela, Spain; cobon@umh.es

* Correspondence: drivera@um.es; Tel.: +34-868884994

Abstract

Medieval Islamic bustān gardens in the western Mediterranean played a crucial role in
preserving and enriching rose diversity through the cultivation of species from the eastern
Mediterranean and western Asia. These gardens, particularly in Al-Andalus, maintained
distinctive rose varieties characterized by diverse flower morphology—ranging from white
to deep crimson and near-black hues, including various yellow shades—and complex fra-
grance profiles with multiple olfactory nuances. The botanical heritage from these medieval
Islamic gardens demonstrates remarkable persistence, with several of these cultivated rose
species still found today in abandoned cortijos and aldeas throughout the mountains of
eastern Spain. This study examines the transmission of rose culture through medieval
Islamic bustān gardens, analyzing how these gardens served as repositories for ancient
cultivars while introducing new varieties from eastern regions. Through examination of
historical texts, iconographic evidence, and field documentation of surviving populations,
we trace the continuity of medieval Islamic rose cultivation practices and their lasting
impact on the rural landscape of eastern Spain. Flower scent is prominent as the leading
factor determining preferences for medieval heritage rose cultivars, together with color and
shape. The survival of these roses in abandoned settlements provides unique insight into
the durability of medieval horticultural systems and the adaptation of cultivated species to
semi-wild conditions over centuries.

Keywords: almunia; botanical collections; bustān; Austrian Briar; cabbage rose; Damask roses;
eglantine; iconography; lexicography; medieval heritage roses

1. Introduction: Historical Background
Roses have been distinguished by the beauty of their flowers, from the simplicity

of those with five petals to those with hundreds of petals, by the purity and intensity of
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their colorations, and, especially, by their characteristic, yet restricted, fragrance. When
combined with their relative ease of cultivation, profuse flowering, and the persistence of
the rose bush over the course of decades, even in abandoned gardens, and the presence
of thorns on their stems and foliage, the rose has become imbued with a particularly rich
symbolic value, especially across Eurasia.

The genus Rosa (Rosaceae) comprises around three hundred species and spans its
natural habitat along the Northern Hemisphere covering Eurasia, North America, and
the Maghreb, Sudan, Eritrea, Djibouti, Ethiopia, and Somalia in North Africa [1]. Despite
their humble origins, starting from only a dozen of these species, humans have developed
and utilized hundreds of hybrids and thousands of varieties, exploiting their culinary,
medicinal, and ornamental potential across, notably, temperate but also tropical regions
globally. Historical rose breeding involved a complex series of interspecific hybridizations
among seven to fifteen wild species, contributing to the genetic makeup of modern roses.
The exact number of species depends on interpretations of their roles in domestication.
Over millennia of spontaneous hybridization and the last three centuries of supervised
breeding, this process shaped the genomes of modern cultivars. This unique genetic
bottleneck means that genetic diversity in roses now includes two main sources. First,
there is the diversity within the genus Rosa, which consists of 140 to over 280 wild species.
Second, there is the vast number of rose cultivars, currently estimated to exceed 30,000 [2].

The rose held paradoxical status in medieval Western Islamic culture: while it served as
a prominent symbol in the literature and gardens [3–7], its visual representation remained
notably limited. This scarcity in visual arts can be attributed to Islamic principles regarding
naturalistic representation. When roses did appear in medieval Western Islamic visual arts,
they manifested primarily as stylized decorative motifs across select artistic contexts.

Architectural ornamentation provides one of the most significant examples, partic-
ularly in the palatial city of the Alhambra of Granada, Spain (13th–14th century). Here,
stylized roses and floral motifs were integrated into broader geometric and arabesque
designs, carved into stucco, wood, and tilework throughout the complex, notably in the
Patio de Comares. These representations, while abstracted, contributed to a broader visual
vocabulary evoking paradisiacal gardens.

In manuscript illumination, roses occasionally appeared in Arabic botanical texts,
particularly those derived from Dioscorides’ De Materia Medica. These illustrations served
dual purposes: scientific documentation and decorative embellishment. Manuscripts from
Al-Andalus and the Maghreb region demonstrate how natural floral forms were adapted
to conform to Islamic esthetic principles, resulting in stylized interpretations rather than
naturalistic depictions.

The decorative arts incorporated roses in various forms. In ceramics, particularly
Al-Andalusian glazed pottery, roses appeared within complex designs that merged floral
elements with geometric and arabesque patterns, though often in highly abstracted forms.
Textile arts, including Andalusian carpets, silk, and brocade, commonly featured floral
motifs symbolizing paradise gardens. However, in Mudejar-style carpets from Alcaraz, the
floral motifs more closely resemble daffodils than roses [8] (p. 227), though some designs
may represent stylized roses [8] (pp. 262, 263, 265, 268), particularly in Renaissance-style
pieces [8] (pp. 350, 364).

We hypothesize that roses in Western Islamic culture possessed multidimensional
significance that transcended their ornamental function, encompassing symbolic, literary,
and philosophical dimensions that reflect broader cultural values and esthetic principles.
The present study aims to (1) reconstruct the cultural significance of roses in Western Is-
lamic civilization through systematic analysis of textual, visual, and material evidence from
agricultural treatises, poetry, and philosophical works; (2) establish a provisional catalog of
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rose varieties cultivated in this historical context based on interdisciplinary source analy-
sis; (3) trace the transmission of Eastern Islamic rose cultivation traditions—particularly
from Persian and Anatolian sources—to Western Islamic territories from classical antiquity
through to the medieval period; (4) evaluate the relationship between specific morphologi-
cal and phytochemical characteristics and historical cultivation preferences; and (5) assess
evidence for historical continuity in rose cultivation practices in the western Mediterranean,
particularly in light of recent botanical discoveries in the Albacete mountains (Spain). This
multidisciplinary approach provides a comprehensive framework for understanding the
complex interplay between botanical knowledge, cultural symbolism, and horticultural
practice in medieval Islamic societies.

2. Materials and Methods
We extensively revised the Western Arabic literature in fields such as agriculture,

architecture, medicine and botany but also poetry to determine not only the rose types
recognized by authors of the medieval Western Islamic world but also their provenance,
cultivation, and uses. We paid particular attention to morphological characteristics (e.g.,
flower color and petal number), phenological traits (e.g., blooming season), geographic
origin, and reported specific uses to facilitate a more accurate botanical identification.
The selection of texts and topics is primarily based on the authors’ experience, but a
comprehensive review using Google Scholar proved to be useful.

We adopted the standard transliteration of Arabic characters into English, commonly
referred to as “Romanization,” following the “International Phonetic Alphabet (IPA)”.

The lexicographical databases consulted include CORDE from the Real Academia
Española for Spanish [9], Harvard Ancient Text Resources [10] for Latin, Stazione
Lessicografica VoDIM and ArchiDATA [11,12] for Italian, and the Dictionnaire de
l’Académie Française and the Trésor de la langue Française informatisé [13] for French.
The selection of images was made from the author’s image bank and references from the
works consulted.

We paid particular consideration to the iconographic imagery in two significant
manuscript documents: the Bayād. wa-Riyād. , Vatican codex Vat. ar. 368 [14–16], and the
Cantigas de Santa Maria by Alfonso X the Wise. In the latter case, the Códice Rico from the
Royal Library of the Monastery of San Lorenzo de El Escorial, circa 1280–1284, contains one
hundred and ninety-five cantigas (originally two hundred), making it the first manuscript
of the four preserved where text, music, and image intertwine. Each poem is accompanied
by an illuminated folio illustrating the miracle, with two folios for poems ending in five, a
number especially associated with Marian devotion, thus shaping the manuscript’s struc-
ture [17,18]. Although we analyzed this manuscript for other specific study of Christian
Europe medieval and Renaissance roses, it was also useful to contrast with the Arab or
Arab–Islamic sources.

In terms of buildings, we focused on the analysis of a vegetal set of scenes on walls
and vaults, apparently linked to Western Islamic bustān gardens in the Hall of the Kings in
the Palace of the Lions of the Alhambra (1396–1408 CE), the palace of the Zisa in Palermo
(1165–1180 CE), and the hall of the Norman king Ruggero II (1131–1154 CE) in the royal
palace of Palermo. We were without success in terms of analyzing the Sicilian monuments.
In earlier and later periods, we have focused our search on recognizable images of roses.
Medieval paintings, tapestry, goldsmithing, stained glass, iron forging, and sculpture
images of roses were studied directly in the Cluny Museum (Paris) and Cathedral of Rouen
to contrast with the scarce images available from Western Arab sources.

We also examined images of Oriental roses depicted in miniatures and other artifacts.
These visual resources were studied at the Ethnologisches Museum Dahlem, Pergamon
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Museum, and Museum für Islamische Kunst (all in Berlin); the British Museum in Lon-
don; the Louvre and Musée national des Arts asiatiques—Guimet (both in Paris); the
MAO—Museo d’Arte Orientale (Turin); the Museo Nazionale d’Arte Orientale Giuseppe-
Tucci (Rome); and the Musée des explorations du monde (Le Suquet, Cannes).

To botanically identify medieval roses, we analyzed a chronological sequence of
botanical treatises published from the 16th and 17th centuries, starting with the advent
of printing techniques. This comprehensive review included numerous pre-Linnaean
publications, many of which contained detailed descriptions and illustrations (icones).

We performed an extensive review of the botanical literature from the 16th and 17th
centuries, including works by Ruel (1537) [19], Fuchs (1551) [20], Matthioli (1559) [21],
de Lobel (1576) [22], Caesalpino (1583) [23], Dodoens (1583) [24], De los Ríos (1592) [25],
Clusius (1601 and 1611) [26,27], Bessler (1613) [28], Bauhin (1623) [29], Parkinson (1629) [30],
Ferrari (1633) [31], and Cupani (1696) [32]. These publications offer descriptions of
various rose types, with some—like those by Clusius, Bessler, and Parkinson—also
featuring illustrations.

The Eichstätter Garten rose collections were fundamental to identifying ancient roses.
Also known as the Hortus Eystettensis or Bastionsgarten, this botanical garden was es-
tablished during the Renaissance by Prince-Bishop Johann Konrad von Gemmingen on
the bastions of the Willibaldsburg in Eichstätt, Upper Bavaria. The garden’s plants were
meticulously documented in the famous botanical work Hortus Eystettensis, first published
in 1613 at the Prince-Bishop’s request [28]. Unfortunately, only Bessler’s illustrations and
descriptions from 1613 [28] have survived.

Following this, we examined a series of post-Linnaean botanical studies. By comparing
their descriptions and images with available information from Western Arab literature
and evidence of continuous cultivation in Europe from the 16th century onwards (as
documented in pre-Linnaean sources), we were able to propose the botanical identity of
these medieval roses.

Our research also encompassed a wide array of later botanical works, including
those by de Tournefort (1719) [33], Miller (1752) [34], Herrmann (1762) [35], Münch-
hausen (1770) [36], Jacquin (1770) [37], Gómez Ortega (1784) [38], the Encyclopedia of
Poiret (1804) [39], Thory (1819) [40], Lindley (1820) [41], Redouté and Thory (1828, 1835a,
and 1835b) [42–44], Boutelou (1829) [45], Paul (1848 and 1872) [46,47], Colmeiro (1873) [48],
Burnat & Gremli (1887) [49], Willkomm & Lange (1880) [50], Willkomm (1893) [51], Crépin
(1897) [52], Boulenger (1925 and 1931) [53,54], Vicioso (1964) [55], and Montserrat et al.
(2016) [56], in addition to current botanical databases. We paid particular attention to the
illustrations and descriptions found in the monumental work of Redouté and Thory [42–44].

Beyond the published literature, we gathered information from various private gar-
dens across Europe. In Italy, these included gardens in Sardinia, Puglia, Sicily, Campa-
nia, Tuscany, and Rome. In Spain, we consulted gardens in Murcia, Castilla-La Mancha,
Granada, Seville, Córdoba, Orihuela, Almoradí, and Valencia.

We also studied significant rose collections in France, such as those at the Bagatelle
Rose Garden in Paris, the Roseraie du Val-de-Marne (formerly Roseraie de l’Haÿ), the Parc
de la Tête d’Or (also known as the Jardin Botanique de la Ville de Lyon), and the Roseraie
at the Villa Ephrussi de Rothschild in Saint-Jean-Cap-Ferrat. These French collections boast
a wide array of Spanish, French, and Italian roses. Additionally, the rose garden at the
University of Murcia was an important resource.

Ancient roses were grown in Molina de Segura (Murcia) from specimens collected
in the field but also from specialized nurseries such as André Éve (https://www.roses-
andre-eve.com/ accessed on 1 July 2025), David Austin (https://eu.davidaustinroses.com/
accessed on 1 July 2025), Loubert (https://www.pepiniere-rosesloubert.com/ accessed

https://www.roses-andre-eve.com/
https://www.roses-andre-eve.com/
https://eu.davidaustinroses.com/
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on 1 July 2025), or Barni (https://shop.rosebarni.it/en/ accessed on 1 July 2025). Finally,
descriptions from Western Arab authors were revisited in their original Arabic form to
recover the Andalusian names of roses cultivated between the 10th and 13th centuries.

Phytochemical and molecular data were obtained through literature searches in Google
Scholar, PubMed, and Scopus, notably using the keywords Rosa and essential oil, phylogeny,
or hybridization.

The correction of manuscript texts was carried out using DeepL v1.52.0 (updated
July 31, 2025), Claude Sonnet 3.5, Deep Seek V3, Conversation on botanical references
and URL verification (18 July 2025 interaction), Mistral (Core Models Powering Le Chat
Mistral: Magistral Medium 1.1-25,07, Pixtral Large 24,11 and Mistral Large 2.1-24,11), and
ChatGPT 3.5 [57–60].

3. Results
3.1. Rosa Species in Western Islamic Bustān Gardens: Medieval Literary Evidence

Etymology and Cultural Significance: The term “bustān” (Persian: 	
àA
�
J�ñK.) describes

gardens featuring fruit trees, flowers, and water elements in the Persian and Arabic lit-
erature. Unlike general terms for gardens or orchards, “bustān” carries deeper cultural
significance within Persian and Islamic traditions, representing, for some authors, an ideal-
ized space symbolizing harmony and paradise, particularly fitting for Islamic gardens in
the Western Islamic world [3–5,61–65].

The terminological distinction between bustān and munya reflects important regional
and functional differences in medieval Islamic landscape architecture and estate manage-
ment. The Arabic term bustān ( 	àA�J��.) was indeed the standard and widely recognized
term throughout the medieval Islamic world for sophisticated aristocratic properties that
integrated multiple functions: ornamental gardens, agricultural production, and hunting
grounds. This term appears consistently across Arabic texts from the Abbasid period
through the later medieval centuries, from Baghdad to Cairo, and to Córdoba, indicating
its universal acceptance in high culture.

The bustān represented an idealized form of estate that combined esthetic pleasure with
economic productivity—embodying the Islamic concept of cultivated landscape that served
both spiritual contemplation and material sustenance. These properties typically featured
geometric gardens, fruit orchards, vegetable plots, and often enclosed hunting parks, all
designed according to Islamic principles of water management and spatial organization.

In contrast, munya ( �éJ

	
JÓ) developed as a distinctly Andalusi phenomenon, representing

a regionalization of Islamic estate culture specific to the Iberian Peninsula. While sharing
functional similarities with the bustān—combining gardens, agriculture, and leisure—the
munya evolved characteristics adapted to Iberian geography, climate, and the particular
social dynamics of Al-Andalus, where both terms were used. These estates often featured
terraced landscapes adapted to Mediterranean topography and integrated Hispano-Roman
agricultural traditions with Islamic design principles [3–5,61–65].

The persistence of munya in the Spanish term “almunia” demonstrates the profound cul-
tural impact of Andalusi civilization on Iberian landscape terminology. Unlike many Arabic
loanwords that disappeared after the Christian conquest, “almunia” survived because it
described a specific type of property that continued to exist and function in post-Islamic
Spain, serving similar aristocratic and productive purposes under Christian rule.

Historical Sources and Garden Flora: The Cordova Calendar from the reign of Al-
H
˙

akam II (Abū al- ‘Ās. al-Mustans.ir bi-Llāh Al-H
˙

akam b. ‘Abd al-Rah. mān) (961–976 CE)
provides insight into Umayyad garden flora. This weather almanac lists around one
hundred plants, including utilitarian and ornamental varieties such as bay, chamomile, iris,
jasmine, marigold, myrtle, narcissus, roses, stock, wallflower, and violet [66].

https://shop.rosebarni.it/en/
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Roses in Medieval Arab–Islamic Poetry: In medieval poetry from Al-Andalus, roses
served as powerful metaphors representing the beloved’s cheek and blood, symbolizing
beauty, tenderness, freshness, and fragrance. These poems were often composed in the
relaxed atmosphere of almunias (country estates) during spring and summer gatherings.

Notable poetic examples include Ibn al-Qūt.iyya (c. 950 CE), which compared flowers
to human features: “Drink wine beside the fragrant lily that has bloomed. . . One is like a
white idol displayed before the passerby; the other, like a cheek slapped on the sorrowful
morning of parting” [67].

Ah. mad ibn QAbd Allāh ibn Ah. mad ibn Gālib ibn Zaydūn (1003–1071 CE), considered
the greatest love poet of al-Andalus, wrote from Madı̄nat al-Zahra, “In the sunny rose
gardens, the red buds shine, enhancing the morning’s brightness,” emphasizing both the
importance of red cultivated roses and the existence of specialized rose gardens [67]. He
also wrote “How kind [Madı̄nat] al-Zahra, with its lovely view, with its aura gentle as a
sigh, of diamond purity! Just a glimpse of its beauty is enough to admire, Garden of Eden,
river of Paradise. Just by looking at it, life is prolonged. These are the places where I weep
for lost love, more tender and fresher than the garden rose” [68].

Other poets portray roses as symbols imbued with erotic, frequently homoerotic,
and wine-related connotations. Ah. mad Abū ‘Āmir ibn Šuhayd of Córdoba (992–1035 CE)
said “There were roses like cheeks blushing from the gaze of the bold” [68]. Caliph ‘Abd
al-Rah. mān V, al-Mustaz

˙
hir (c. 1020 CE), evoked intimate settings: “Have you forgotten

the time we spent the night together on a bed of roses, while the stars of the horizon shone
like pearls on lapis lazuli?” [67]. Ibn Muqānā (c. 1040 CE), serving Idrı̄s II ibn Yah. yà, emir
of the Taifa of Málaga, wrote “They drink another wine on the cheek of the cupbearer, as
beautiful as a gazelle; a cheek where the rose and jasmine bloom... The wings of the air
have been moistened by the rose water of dawn for those who rise early to drink” [67].
Abū Ah. mad al-Munfatil, an 11th-century court poet of the Jewish ministers of the Granada
taifa, wrote “On Ah. mad’s cheek, there is a mole that enchants every free man: It looks like
a rose garden whose gardener is an Abyssinian” [67].

Abū Bakr Muh. ammad ibn Ammār, also known as Ibn Ammār of Silves (1031–1086
CE), a poet and vizier of the Taifa of Seville (1031–1086 CE), personified gardens: “The
garden is like a beautiful woman, dressed in the tunic of its flowers and adorned with
the pearl necklace of dew. . . Or like a youth, blushing with the modesty of the roses and
emboldened by the myrtle” [67]. This again draws a parallel with the blush of a cheek and
set focus on roses of the Alba and Damascena groups that decline these colors.

The Valencian poet Ibn Jafāŷa (c. 1100 CE), described “We were perfumed by the
fragrant orange blossom, intertwined with the rose, like a sweet white mouth smiling,
kissing a cheek” [67].

Abū-l-H
˙

asan ‘Alı̄ b. Zaqqāq from Valencia (c. 1120 CE) wrote “The roses that fell into
the pool, scattered by the wind’s breath. They are the blood the wounded knight sheds
through his broken armor” [69]. This metaphor links red roses, probably of the Gallica or
Damascena groups, with artificial lakes and pools.

Ibn ‘Arabı̄ (1165–1240 CE), a Murcian Arab scholar, mystic, poet, and philosopher,
profoundly influenced Sufi Islamic thought. His cosmological teachings shaped the world-
view in many parts of the Islamic world. In his poetry, he used roses metaphorically to
convey deeper meanings [70]. For instance, he likens the rosy blush of shame, arising from
meditation and contemplation, to the roses of a verdant meadow. He also describes roses
blooming in dew-laden gardens, symbolizing the fulfillment of desires.

In The Seals of Wisdom, Ibn ‘Arabı̄ uses the rose’s scent as a metaphor for truth [71].
He explains that much like a dung-beetle is offended by the rose’s fragrance, those who
are false in nature are repelled by the truth and prefer falsehood. In The Book of Divine
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Contemplations [72], he describes encountering a verdant garden in the middle of a desert,
filled with roses, various flowers, birds, and fruits as a metaphor of the encounter with
God, symbolizing beauty and abundance in unexpected places.

Medicinal and Alimentary Roses: Diyā’ al-Dı̄n Abū Muh. ammad ‘Abd Allāh ibn
Ah. mad al-Mālaqı̄, commonly known as Ibn al-Bayt.ār (1197–1248 CE), was an Andalusian
physician, botanist, pharmacist, and scientist. In his Kitāb al-Jāmi’ li-Mufradāt al-Adwiya
wa-l-Aghdhiya (Compendium on Simple Medicaments and Foods) [73–75], he mentions roses
candied in honey or sugar ([73], No. 504) (cf. Rosa gallica L. ‘Conditorum’) and rose oil
([74], No. 911, No. 962) made by macerating rose petals in olive oil or sesame oil, which
is optimal for treating various conditions orally or topically. In addition, he mentions
the astringent fruits of the wild shrub rose with white flowers (cf. Rosa canina L.) ([74],
No. 1579; [75], No. 2281).

Ibn al-Bayt.ār compares the medicinal properties of the nisrîn rose (Cf. Rosa moschata
on account of the Persian sources cited) with those of the jasmine ([75], No. 2222, No. 2282)
and underlines the emmenagogue properties of the desiccated roses. He also records the
name “rose from China” for this peculiar type of rose.

Finally, Ibn al-Bayt.ār cites various rose classes ([75], No. 2274): red roses (with anti-
inflammatory properties), white roses (strongly scented), yellow roses, and a black rose
exclusively from Iraq. He also mentions the Persian rose, the best, but they say its buds
often fail to open, suggesting a particular form of Rosa × centifolia, very aromatic, with a
deep red color and petals arranged very tightly. In addition to the above, it presents an
exhaustive repertoire of properties and medicinal uses of roses and the confections that are
prepared with them ([75], No. 2274).

Agricultural and Horticultural Practices: Ibn al-\Awwām (c. 1150 CE) described
practical rose cultivation: for decoration (jimāl) of the gardens (basātı̄n), roses were planted
in October in bundles of six or eight stems for garden decoration (jimāl) [76–79]. He detailed
a unique method for creating tree-like roses using ceramic tubes (\anābı̄t.) placed over rose
bushes. These painted or glazed tubes, about three feet long, were filled with soil and sand,
creating the striking appearance of trees with colorful painted trunks [76]. However, we
have not found archeological references for this type of ceramics.

Ibn Luyūn (1282–1349 CE) provided comprehensive guidance for bustān design,
recommending a specific layout: water features (zafariche), evergreen plants, flowering
species, fruit trees, and grapevines with trellises. His plant list included six types of
citrus trees, aromatic plants, and flowers, notably mentioning both regular roses (ward)
and Rosa moschata (ward al-zı̄na).

Ibn Luyūn specified that rose bushes and myrtles should be planted near the central
pavilion (qubba), which offered views in all directions: “After the zafariche [the space
designated to place the pitchers containing fresh water], there will be evergreen plants
that maintain their freshness. Following this, there will be flowering species, and then the
remaining trees. It culminates with grapevines on the sides and trellises in the central parts
of the ensemble. And beneath the trellises, there will be pathways (mamāshı̄) encircling
the garden area (al-bustān) as lateral paths. Among the fruit trees, besides the vines, there
will be elms and similar trees, whose wood is useful. Following this, there will be white
soil (al-ard. al-bayd. ā’) to cultivate whatever one wants to be lush. And at the end [of the
white soil], trees like the fig tree or others that are not harmful will be planted. And all the
major fruit trees should be planted in the northern part (jawf ) [of the orchard or the white
soil] because it is the most suitable. So, they protect from the northern wind and never
obstruct the passage of the sun. And in the center of the garden area (bustān), there will
be a pavilion (qubba) for gathering with views in all directions. . . . And adjacent to [the
pavilion], rose bushes and myrtles will be planted, as well as anything that beautifies the
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space of the orchard (ard. al-bustān). . . . The entire orchard will be surrounded by a high
wall to protect and conceal it. . .” [6,80].

In marginal note 6 (v. 14), Ibn Luyūn lists the plant species ideal for the bustān, includ-
ing ornamental shrubs, six types of citrus trees, aromatic plants, and flowers near the pavil-
ion or leisure area: “Around the pavilion, include myrtles (rayh. ān) (Myrtus communis L.),
bitter orange trees (nāranŷ) (Citrus × aurantium L.), pummelo (zanbū’) (Citrus maxima
(Burm.) Merr.), lemon trees (laymūn) (Citrus × limon (L.) Osbeck), bergamot [or pummelo]
(astunbūtı̄) (Citrus × bergamia (Risso) Risso & Poit.), lime trees (lı̄m) (Citrus × limon var.
limetta (Risso) Ollitrault, Curk & Krueger, citron trees (utruŷŷ) (Citrus medica L.), laurels
(rand) (Laurus nobilis L.), jasmine (yāsamı̄n) (Jasminum sp.pl.), plots of borage-or more likely
lemon balm- (turunŷān) (Melissa officinalis L.), rings of lilies (sūsan) (Lilium candidum L.),
flowerbeds of violets (banafsaŷ) (Viola odorata L.), narcissus (bahār) (Narcissus tazetta L.),
wallflower varieties (jayrı̄) (Erysimum × cheiri (L.) Crantz), rose bushes (ward) (Rosa sp.pl.,
notably Rosa × damascena Herrm.), thyme (nammām) (Thymus sp.pl., and, notably, Thymbra
capitata (L.) Cav.), mint (na\na\) (Mentha spicata L. and others), rue (šad

¯
āb) (Ruta graveolens L.),

elecampane (rāsin), marjoram (mard
¯

anŷūš) (Origanum sp.pl), chicory (māmmı̄t
¯

ā), asparagus
(isfar), Rosa moschata bushes (ward al-zı̄na), colocasia (qulqās. ), and saffron (za‘farān)” [6,80].

Archeological and Historical Evidence:
The Agdal of Marrakech: The Agdal, a royal estate south of Marrakech dating to the

Almohad era, covers 340 hectares of cultivated orchards [81]. Al-‵Umarı̄ (1301–1349 CE)
documented the Bāb al-Bustān (Gate of the Garden) connecting the palace to this estate.

“The [kasbah] has three gates exclusive to it: [the first being] the Gate of the Garden
[Bāb al-Bustān], which is reserved for the Sultan’s family members; it gives access to a
garden [bustān] called the Buh. ayra” [63,64,81–83].

‵Abd al-‵Azı̄z ibn Muh. ammad al-Fishtalı̄ (1549–1621 CE) vizier of Al-Mans.ūr (Abū l-
‘Abbās Ah. mad al-Mans.ūr bi’llāh), the Saadi Sultan of Morocco, and official historiographer,
described the Agdal as featuring “avenues lined with aromatic plants and trees: myrtles,
lemon trees, elderberries, rose bushes, nisrin, jasmines, and a forest of countless olive
trees,” noting at least two species of roses [81,83]. In summary, the great bustān, the
Agdal of Marrakech, and its surrounding areas, particularly the agricultural landscape,
boasted a wealth of citrus fruits, including lemons and oranges, but also at least two
species of roses [55,56,63,64].

The Generalife, Granada: Palynological analysis of the Court of the Water Channel at
the Generalife identified 47 different types of pollen in medieval strata, including myrtle,
cypress, three citrus species, roses, laurels, and possibly jasmine, confirming rose cultivation
in Nazari gardens [84,85].

In medieval Al-Andalus (8th–15th centuries), roses held profound cultural significance
both as horticultural elements and poetic metaphors. Documentary evidence from the Cor-
dova Calendar through Ibn Luyūn’s treatises reveals sophisticated cultivation techniques,
including specialized ceramic tube methods for creating tree-like roses.

Andalusian poets extensively used roses as metaphors for beauty, love, and divine
truth, with notable works by Ibn Zaydūn, Ibn ‘Arabı̄, and others linking roses to human
features, intimate settings, and spiritual concepts. It is important to underline the compari-
son of roses with the red color of lips, and that of blushing cheeks of teenagers, the latter
currently represented by, for instance, ‘Blush Damask’, ‘Great Maiden’s Blush’, or ‘Small
Maiden’s Blush’ [86,87].

Archeological evidence from sites like the Agdal of Marrakech and the Generalife con-
firms the widespread cultivation of multiple rose species in Islamic gardens, integrated with
citrus trees, aromatic plants, and water features in carefully planned layouts that embodied
the bustān ideal of power and representation together with that of earthly paradise.
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3.2. Rosa Species in Western Islamic Arts and Crafts: Medieval Visual Evidence

The artistic representation of roses and rose bushes in the Western Islamic world
is substantially constrained by the limited naturalistic illustration found in manuscripts,
ceramics, textiles, and architectural elements. While floral motifs potentially identifiable as
roses appear in the ceramics and textiles of Al-Andalus, attributing these to specific species
within the genus Rosa presents significant taxonomic challenges. Similar interpretative
difficulties arise when examining the imagery in the Bayād. wa-Riyād. manuscript and the
ceiling paintings of the Hall of Kings (Sala de los Reyes) in the Alhambra complex.

Within the manuscript illuminations accompanying the narrative Hadı̄th Bayād. wa
Riyād. [14–16], composed in Seville according to Khemir’s attribution and dated to approxi-
mately 1175–1230 CE following Robinson’s chronological framework (both sources cited in
D’Ottone [15]), the botanical species represented demonstrate clear symbolic encoding that
would have been readily interpretable by contemporary audiences. While these depictions
maintain sufficient botanical accuracy to permit provisional taxonomic identification, our
systematic analysis revealed no instances of Rosa species within the illustrated flora.

This iconographic limitation stands in marked contrast to Greco-Roman representa-
tional traditions; however, this disparity should not be interpreted as indicating a dimin-
ished cultural significance of roses in Islamic societies. On the contrary, both agronomic
treatises and poetic works demonstrate a clear continuity in the cultivation and appreciation
of roses from the classical period through to the Islamic era.

The use of rose images in the decoration of buildings in Western Islamic architecture
is scarce; however, the Alhambra complex of Granada offers what seems to be a singular
example for white rose cultivation.

The Hall of the Kings, 14th–15th cent CE, is the grand, emblematic space of the Palace
of the Lions in the Alhambra complex. The lateral vaults seemingly depict sequential
scenes from a medieval romance, featuring knights—clearly identified by their Muslim
and Christian attire—engaged in various trials to win the favor of a lady. The narrative,
beginning in the left vault, possibly concludes in the right vault, with different episodes
such as wild animal hunts, chess games, or knightly jousts [88].

Plants of the Vault of the Fountain of the Youth (Palace of the Lions, Alhambra,
Granada, Spain), include orange tree (Citrus × aurantium), Pinyon pine (Pinus pinea),
Oleander (Nerium oleander) or Moorish myrtle (Myrtus communis subsp. baetica), cf. a
climber rose (Rosa sempervirens, R. × alba ‘Cymbaefolia’ or, more likely, R. moschata), and
spreading cherry plum (Prunus cocomilia) (1) (Figure 1).

It is noteworthy that freshly opened R. moschata flowers exhibit distinctive visual and
olfactory characteristics that undergo temporal changes. Upon initial bloom, the petals
display a pristine white coloration, while the center appears yellowish-orange due to the
dense concentration of numerous stamens. During this early phase, the flowers emit a
pronounced spicy fragrance. However, this sensory profile transforms over time: within
hours to days, the stamens fade to a pale gray hue, accompanied by a corresponding shift
in the floral scent from its initial spicy character to a more characteristic rose fragrance.

The graphical documentation presented in Figure 1 captures these flowers in their
earliest developmental stage, thereby preserving the visual record of specimens exhibiting
the distinctive spicy aromatic profile described above.

During his visit to Spain between 1524 and 1526 CE, the Venetian traveler Andrea
Navaggero [89] described the domestic architecture of Granada, noting that even ordinary
houses featured gardens with pools of water surrounded by plantings of myrtle, roses,
and musk roses [90]. These musk roses, celebrated in both Spanish and Persian literary
traditions, were most likely Rosa moschata and the cultivar R. moschata ‘Nastarana’. The
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latter is believed to be a hybrid of R. moschata and R. × damascena, a hypothesis supported
by the chemical composition of its essential oil.

Figure 1. Plants of the Sala de los Reyes, emblematic space of the Palace of the Lions in the Alhambra
complex (Granada, Spain), 14th–15th cent CE. (A,B) Vault of the Fountain of the Youth. (A) Pinyon
pine (Pinus pinea) and a white flowered climber rose (cf. Rosa moschata). (B) Detail of the climber rose
cf. Rosa moschata “Floribunda.”. (C–F) Vault of the Lady Playing Chess: (C) Tree with heart-shaped
leaves and rose-like flowers, but also it could be a mulberry tree with a climber rose, cf. R. moschata.
(D) Rose, cf. Rosa moschata “Floribunda,” climbing on an orange tree (Citrus × aurantium). (E) Similar.
(F) Isolated rose bush, likely white flowered Rosa × alba. Images extracted from Simón [91].
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The plant species depicted in the Sala de los Reyes of the Alhambra de Granada,
particularly in the Vault of the Lady Playing Chess, can be tentatively identified as follows:
bitter orange (Citrus × aurantium L.), a branched tulip—possibly Tulipa turkestanica (Regel)
Regel—oleander (Nerium oleander L.), and Moorish myrtle (Myrtus communis subsp. baetica
(L.) Casares & Tito). Additional flora includes a blooming tree with heart-shaped leaves,
likely representing a species of deciduous mulberry tree with a white blooming climber roes,
and an oak tree—a tentative identification suggests Quercus pyrenaica Willd. (Pyrenean oak).
Also present are representations of stone pine (Pinus pinea L.) and a red tulip, possibly Tulipa
sprengeri Baker. White roses appear in two distinct forms: as climbing plants—possibly
Rosa moschata or Rosa sempervirens—and as a seemingly leafless, isolated shrub bearing
radiate white flowers. This latter form may correspond to Rosa × alba ‘Cymbaefolia’ or,
alternatively, to a robust specimen of Rosa moschata (Figure 1).

Artistic representation of roses in Western Islamic art is severely constrained by limited
naturalistic illustration in manuscripts, ceramics, and architecture, creating a stark contrast
with their documented cultural significance in agronomic treatises and poetry. However,
the 14th–15th century ceiling paintings in Granada’s Alhambra Hall of Kings at the Palace
of the Lions in the Alhambra complex identify specific rose species with white flowers
(Rosa moschata, Rosa × alba) that confirm the continuous cultivation and appreciation of
roses from classical through Islamic periods. But at present we cannot explain the exclusion
of red and “blush” roses from this imagery.

3.3. Rosa Species in Eastern Islamic Gardens: Ancestral Traditions and Literary Sources

Prior to Mohammed, St. Cyprian, who was martyred in 258 CE, and St. Jerome, who
lived around 400 CE, praised roses and named them as one of the rewards that martyrs
would find in Heaven [92]. The cultivation of geometric gardens, where the rose often holds
a place of honor, has a long history in Iran and surrounding regions. We must remember
that the center of origin of most of the classical and medieval rose heritage is in Iran and
surrounding regions.

Oriental–Islamic poets used rose as one of the most important symbols within the
mystical Islamic tradition known as Sufism. Rose is also considered a symbol of the
prophet Muhammad, whose perspiration purportedly smelled of rose, and, therefore, rose
oil and rose water are highly esteemed and often used in religious ceremonies and rituals
throughout Turkey and the Middle East [92,93]. A traditional story tells that Ali ibn Abi
Talib, 600–661 CE, Muhammad’s son-in-law, died only after smelling the fragrant roses as a
last wish.

The scent of the rose soon becomes a poetic equivalent of what Islamic mystics call the
ineffable ‘taste’ (dhowq) of the divine, experienced in the depths of ecstasy by the seeker. The
underlying message is clear: every mystical quest is a unique and unrepeatable experience.
Friends of the wise one must, if they can, venture into the garden of the soul in search of
the rose and its ineffable fragrance [94–96].

Some notable examples of rose symbolism in Eastern Sufism include the Sufi master
‘Abdulqādir Gı̄lānı̄, 1077–1166 CE, known as “the Rose of Baghdad,” whose order, the
Qadiriyya, uses the rose as a symbol. Two significant Sufi-related books are The Rose Garden
by Saadi and The Rose Garden of Secrets by Mahmud Shabistari [96].

The rose is a significant symbol of the Bektashi order of Sufism. Rose is a recurring
motif in Rumi’s (Jalāl al-Dı̄n Muh. ammad Rūmı̄ or Mewlana) Masnawi, 1207–1273 CE, with
phrases like “Rose is sent to earth by the gardeners of paradise for empowering the mind
and the eye of the spirit” [93].

In Persian poetry, the garden, particularly the rose garden, is pivotal in mystical
and spiritual symbolism, as seen in titles like Sana’I’s The Garden of Truth (H

˙
adı̄qat al-
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Haqı̄qa, 1080–1141 CE) and Mahmud Shabestari’s The Garden of Mystery (Gol-shan-e raz,
14th century). The garden represents a realm of spiritual exploration and the soul’s journey
to the divine beloved, with the rose symbolizing the ultimate goal of these quests [95].

Mahmud Shabestari (1288–1340 CE), a renowned Persian Sufi poet, employs the rose
in his Mystic Rose Garden to metaphorically depict resurrection, revealed enigmas, and
the rejection of overcriticism, while distinguishing between mystical “contemplation” and
rational “reflection” in the pursuit of divine knowledge [96,97].

In lyrical ghazals, the beauty of the rose evokes the longing song of the nightingale,
a prominent image in the poems of Hafez, Khājeh Shams-od-Dı̄n Moh. ammad H

˙
āfez

˙
-e

Shı̄rāzı̄, 1325–1390 CE. The imagery of lovers and the beloved evolved into a representation
of the Sufi mystic’s quest for divine love, as seen in Ibn Arabi’s works, where the rose is
equated with the blushing cheek of the beloved and with divine names and attributes.

By the eleventh century, roses boomed in the Islamic world in single and double
varieties, in colors such as white, yellow, deep red, ‘black,’ and pink, as well as musk roses
and briars. In 1515, in Herat (Iran), about fifteen kinds were named [98]. Among the garden
flowers, the rose (gol) stands out as the true queen of every Persian garden.

In Iran, many species of roses have been cultivated since ancient times, including the
famous rose of Shiraz, commonly associated with Rosa × damascena, also known as the
Damask rose. This rose is renowned for its exquisite fragrance and is widely cultivated
in the region for its use in perfumes and rose water. The Damask rose has a long history
in Persian culture, and Shiraz, with its rich cultural heritage and favorable climate, is
particularly famous for cultivating these roses. It is no coincidence that another Persian
term for garden, especially a ‘flower garden,’ is golestan, which means ‘place of roses’ or
‘rose garden.’ Another common term, bustān (from bu = smell/fragrance), refers to olfactory
qualities and can be translated as ‘orchard’ [95].

The Rose Garden of Refuge is a 15th-century Ottoman palace in Edirne. ‘Rose Garden’
symbolized the royal domain, imperial city, Ottoman state order, and the sultan himself,
whose presence could transform the palace into a sanctuary, a ‘Paradise.’ The palace
gardens included enclosed private spaces (bagh), rose gardens (gulistan), vegetable plots
(sebsevat), and orchards (bostan), surrounded by forests and parkland for hunting. The
Edirne gardens featured roses, hyacinths, tulips, violets, sweet basil, jasmine, Judas flowers,
narcissus, wild roses, wallflowers, peonies, carnations, and many other fragrant flowers.
A retreat named Dolmabahçe was fragrant with pine and jasmine, and roses planted in a
garden called Gülhane. The rose variety grown was Trigintipetala, or Kazanlık, named
after the town in modern-day Bulgaria, which became a center for rose oil production
after the 17th century. The extensive rose gardens in Edirne supplied the court and private
customers in Istanbul for years to come [99].

Mughal gardens of India largely paralleled those of Western Islamic traditions. Most
of the gardens in Gujarat built by the Mughals followed the typical Mughal style with
influence of Western bustān. Fateh Bagh was established by Abdur Rahim Khan-i-Khanan
at Sarkhej on the banks of the Sabarmati River after his victory over Sultan Muzaffar in
1584 AD. The Shahi Bagh (Royal Garden), covering about 21.87 hectares, was constructed
by Prince Shah Jahan when he was the viceroy of Gujarat. Located outside the city walls of
Ahmedabad, along the Sabarmati River, it featured classic Mughal garden elements: wells,
elegant buildings, porches, towers, reservoirs, long tree-lined walks, pavilions, flower beds,
and a central cross layout [100].

Pietro Della Valle, 1586–1662 CE, noted the abundance of roses and jasmine in Ahmed-
abad’s gardens (Gujarat, India). Rose cultivation became commercially significant, with
Niccolao Manucci, 1638–1717 CE, reporting that roses were grown in the royal garden for
distilling essence for the royal family. Ahmedabad had a special rose garden known as
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Gulab Bagh since the Sultanate period. Roses were plentiful in both the Shahi Bagh and
Gulab Bagh. During the tenure of Prince Mohammad Azam Shah as governor, perfume
and rose water were extracted from the roses in the Rose Garden and the Mulberry Garden
(Tut Bagh) for the imperial establishment [100].

The rose’s journey through Islamic and Persian civilizations reveals a remarkable
transformation from botanical specimen to sacred symbol, integrating spirituality, poetry,
politics, and commerce across more than a millennium.

Beginning with early Christian associations of roses with martyrdom and paradise,
Islamic culture elevated the flower to unprecedented significance through its connection to
the Prophet Muhammad, whose perspiration was said to smell of roses. This sacred attri-
bution made rose oil and rose water essential elements in religious ceremonies throughout
the Islamic world.

The Persian and Sufi mystical traditions transformed the rose into the ultimate
metaphor for divine love and spiritual quest. From Rumi’s Masnawi to the gardens of
classical Persian poetry, the rose garden became both literal paradise and spiritual land-
scape where seekers encountered the divine. The Persian terms golestan (place of roses) and
bustān (place of fragrance) reveal how deeply the rose became embedded in concepts of
paradise and beauty.

Politically and culturally, the rose served as a symbol of sophistication and divine
authority, from the Ottoman Rose Garden of Refuge in Edirne to the elaborate Mughal
gardens of Gujarat. The commercial cultivation of varieties like the Damask roses of Shiraz
and the Trigintipetala of Kazanlık demonstrates how spiritual symbolism successfully
merged with economic enterprise.

This historical narrative illustrates Islamic civilization’s remarkable capacity for cul-
tural synthesis, absorbing and transforming diverse elements into a coherent esthetic and
spiritual vision. The rose ultimately embodies a worldview where divine beauty mani-
fests in creation, the physical garden maps the spiritual journey, and the pursuit of beauty,
fragrance, and transcendence remain fundamentally interconnected. The rose’s millennium-
long journey thus exemplifies how a single symbol can carry forward civilization’s deepest
aspirations for beauty, the divine, and paradise, both earthly and eternal.

3.4. Botanical Identification of the Western Islamic Medieval Rose Heritage

In order to conserve this heritage repertoire of roses and rose bushes, it is essential to
identify it in botanical and horticultural terms and to look for it among the 30,000 varieties
of roses currently listed.

Andalusian botanical scholars identified diverse species and varieties of roses, cat-
egorizing them by distinct characteristics such as flower color, petal count, and native
habitat. This classification reflects the nuanced understanding of rose biodiversity in me-
dieval Andalusian horticulture and permits a tentative means of botanical identification
(Table 1, Figure 2).

Table 1 presents a comprehensive classification of rose species and varieties docu-
mented by medieval Andalusian authors between approximately 1020 to 1230 CE, repre-
senting the rich horticultural knowledge of al-Andalus. The documentation spans over
two centuries and includes works by prominent scholars such as Abū al-Jayr al-Ishbı̄lı̄,
Ibn Bas.s. āl, al-T

˙
ighnarı̄, Ibn al-\Awwām, and Ibn al-Bayt.ār. These authors meticulously

recorded various rose types, their characteristics, and geographical origins, creating what
constitutes an invaluable medieval Western Islamic rose heritage.
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Table 1. Classification of rose species and varieties cited by Andalusian authors which constitute the
medieval Western Islamic rose heritage.

Group and Type Tentative Identification
and Notes Andalusian Authors and Dates References

Yellow roses

Yellow roses
from Alexandria

Cf. Rosa foetida Herrm. (syn. R.
lutea Mill.) or Rosa foetida f.
persiana (Lem.) Rehder (syn. R.
lutea var. persiana Lem.) Isolated
individuals persist naturalized
or around abandoned
farmhouses in the mountain
areas from Granada to Huesca,
through Albacete,
in Spain (Figure 2)

Abū al-Jayr al-Ishbı̄lı̄, c. 1070
CE, al-T

˙
ighnarı̄, c. 1100 CE and

Ibn al-\Awwām, c. 1150 CE, Ibn
al-Bayt.ār, c. 1230 CE

I–II, IV–VIII, XIII

Roses the color of
yellow daffodils

Cf. Rosa rapinii Boiss. & Balansa
or R. hemisphaerica Herrm.

Ibn Bas.s. āl, c. 1100 CE and Ibn
al-\Awwām, c. 1150 CE I–II, IV–V

Red roses

Double red roses (ah. mar
al-mud. a\af ), which are the
most common, with forty
to fifty petals, Persian rose

Cf. R. × centifolia L. ‘Common
Provence’ (syn. R. provincialis
Herrm.) (Figure 2)

Ibn Bas.s. āl, c. 1100 CE and Ibn
al-\Awwām, c. 1150 CE, Ibn
al-Bayt.ār, c. 1230 CE

I–II, IV–V, XIII

Bright red roses Cf. Rosa gallica L. (Figure 2) or
Rosa bicolor Jacq.

Abū al-Jayr al-Ishbı̄lı̄, c. 1070
CE, Ibn al-Bayt.ār, c. 1230 CE XIII

Roses that can be candied Cf. Rosa gallica L. ‘Conditorum’ Ibn al-Bayt.ār, c. 1230 CE XIII
Magian (majūsı̄) roses with
five petals, red, found in
the East (mashriq) and
al-Sham (historical region
known as the Levant,
encompassing modern-day
Syria, Lebanon, Jordan,
Palestine, and Israel)

Cf. Rosa pulverulenta M.Bieb.
(syn. R. sicula Tratt.)

al-T
˙
ighnarı̄, c. 1100 CE and Ibn

al-\Awwām, c. 1150 CE I–II, IV–V

White and red roses

Double roses of superior
quality with forty or fifty
petals, white with red
tinges (abyad. al-ah. mar) and
a strong fragrance

Cf. R. × damascena Herrm.
(Figure 2), Rosa × damascena
Herrm. ‘York & Lancaster’, or R.
gallica ‘Versicolor’

Abū al-Jayr al-Ishbı̄lı̄, c. 1070
CE, Ibn Bas.s. āl, c. 1100 CE;
al-T

˙
ighnarı̄, c. 1100 CE and Ibn

al-\Awwām, c. 1150 CE, Ibn
al-Bayt.ār, c. 1230 CE

I–II, IV–V, XIII

“Blush” roses Cf. Rosa × alba L. ‘Great
Maiden’s Blush’ or similar

Ah. mad Abū ‘Āmir ibn Šuhayd,
c. 1020 CE, Ibn ‘Arabı̄,
c. 1200 CE

XIV, XV
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Table 1. Cont.

Group and Type Tentative Identification and
Notes Andalusian Authors and Dates References

Roses with shades of blue (*)

Dark roses (aswad, or
black), Black roses
from Iraq

These roses were likely what we
would today call “very dark
purple” rather than truly black.
Cf. very dark varieties of Rosa ×
damascena, known for producing
deep purple blooms in certain
conditions: dark red, with
petals’ edges or the entire bloom
appearing almost black when in
full sun

Abū al-Jayr al-Ishbı̄lı̄, c. 1070
CE, Ibn Bas.s. āl, c. 1100 CE and
Ibn al-\Awwām, c. 1150 CE, Ibn
al-Bayt.ār, c. 1230 CE

I–II, IV–V, XIII

Roses the color of violets,
from Syria and Lebanon,
Blue roses in various
shades (lapis lazuli or
sky blue)

(ward azraq - �
�P 	P



@ XPð)

Even in recent times, more than
half the flowers described in
seed lists and plant catalogs as
blue are some shade of mauve
or purple. Very pale lavender
Rosa × damascena roses that
appeared bluish in certain lights
and mauve or purple roses with
a silvery bloom on the petals

Abū al-Jayr al-Ishbı̄lı̄, c. 1070
CE, al-T

˙
ighnarı̄, c. 1100 CE and

Ibn al-\Awwām, c. 1150 CE
I–II, IV–V, XI–XII

Multicolored roses with
blue shades. Roses with
yellow on the inside and
blue lapis lazuli on the
outside, found in Baghdad
and Tripoli of al-Sham

Perhaps from mistaking ‘blue’
for crimson, suggesting these
mixed-color roses could be
forms of Rosa bicolor (Figure 2).
Could have been a variety of
Rosa × damascena showing
strong color variation. The
“blue” exterior might have been
a silvery-violet sheen that
appeared blue in certain lights.
The yellow interior suggests
some relation to yellow rose
varieties that were known
in Persia

al-T
˙
ighnarı̄, c. 1100 CE and Ibn

al-\Awwām, c. 1150 CE I–II, IV–V, XI

Roses that are red on the
outside and blue inside

The “blue” interior might have
been a silvery-lavender color
that appeared blue under
certain light conditions. The red
exterior was like common
Rosa × damascena colorations

al-T
˙
ighnarı̄, c. 1100 CE and Ibn

al- \Awwām, c. 1150 CE I–II, IV–V

Roses that are yellow on
the outside and blue inside

Roses yellow on the outside
(abaxial) and red on the inside
(adaxial) are known (Rosa
bicolor) but blue roses might
have been obtained by watering
the plants with indigo water

Ibn al- \Awwām, c. 1150 CE I–II, IV–V, XII
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Table 1. Cont.

Group and Type Tentative Identification and
Notes Andalusian Authors and Dates References

Roses from China (**)

Chinese roses (Ward al-s. ı̄nı̄)

Cf. Rosa moschata type, or
variety Rosa moschata
‘Nastarana’, or their hybrids,
that was traditionally grown in
Tunisia during centuries for its
essential oil. These are the
“mosquetas” found in Seville
and Granada (Figure 2).

Abū al-Jayr al-Ishbı̄lı̄, c. 1070 CE
and Ibn al-\Awwām, c. 1150 CE,
Ibn al-Bayt.ār, c. 1230 CE

I–II, IV–V, IX–X,
XIII

White roses

White roses that grow in
the land of the Slavs
(Eastern Europe) and the
lands of the Magi
(historically referring to
Persia, modern-day Iran)

Cf. Rosa × alba L., or Rosa × alba
‘Semiplena’ (Figure 2), or Rosa ×
alba ‘Cymbaefolia’

Abū al-Jayr al-Ishbı̄lı̄, c. 1070 V

White orchard rose bush,
smaller than the previous
one, with narrower leaves
and smaller flowers

Cf. Rosa sempervirens L. or
R. canina L. Abū al-Jayr al-Ishbı̄lı̄, c. 1070 5

Intensely white or
camphorated roses with
more than a hundred
petals (abyad. al-mud. a\af )

Cf. Rosa × alba ‘Maxima’, Rosa
× damascena of the type ‘Mme.
Hardy’, or a white R. × centifolia
of the type ‘Blanchefleur’.
Double white rose, called kafuri,
with more than a hundred
petals, very beautiful and
fragrant. This can be identified
as the white rose (Rosa × alba
L.), possibly the same one
mentioned by the Anonymous
Sevillian Botanist under the
name yentu fülyas

Abū’ al-Jayr al-Ishbı̄lı̄, c. 1070
CE, Ibn Bas.s. āl, c. 1100 CE and
Ibn al-\Awwām, c. 1150 CE, Ibn
al-Bayt.ār, c. 1230 CE

I–II, IV–V, XIII

Wild roses

Wild mountain roses
(Ward jabalı̄)

Cf. Rosa canina, with red or less
often white flowers Abū’l-Jayr al-Ishbı̄lı̄, c. 1070 CE V

Wild white mountain roses
(Ward jabalı̄)

Cf. Rosa canina, with white
flowers and astringent fruits

al-T
˙
ighnarı̄, c. 1100 CE and Ibn

al-\Awwām, c. 1150 CE, Ibn
al-Bayt.ār, c. 1230 CE

I–II, IV–V, XIII

Wild white, to somewhat
red, mountain roses, with
twenty to thirty petals

Cf. Feral Rosa gallica or Rosa ×
damascena (Figure 2) al-T

˙
ighnarı̄, c. 1100 CE V

Wild roses (Nisrin), onto
which cultivated roses
are grafted

Cf. Rosa canina Abū’l-Jayr al-Ishbı̄lı̄, c. 1070 CE V

Notes: Codes: I, [76]; II, [77]; III, [84]; IV, [78]; V, [79]; VI, [56]; VII; [101]; VIII, [102–104]; IX, [105]; X, [40]; XI, [106],
XII, [86]; XIII, [73–75]; XIV, [68]; XV [70]. (*) Roses with shades of blue. This confusion may stem from using ‘rose’
to describe unrelated plants, but we cannot set aside the use of artificial coloring. Although blue roses might be
artificial, as Ibn al- \Awwām describes, “If one desires a lapis lazuli-colored rose, one should use fālih. , a bright and
aromatic indigo. Apply it as was done with saffron (for yellow color), and the rose will emerge with a lapis lazuli
color.” Al-Ghazzı̄ in al-‘Āmirı̄’s Jāmi‘ farā’id. al-milāh. a fı̄ jawāmi‘ fawā’id al-filāh. a (circa 1500 CE) enumerates among
rose varieties those with a lapis lazuli shade [106]. (**) The Chinese rose might have been Hibiscus rosa-sinensis or
represent an earlier introduction in the western Mediterranean of Rosa chinensis Jacq. Or R. indica L., that had not
reached continuity, but it is more likely Rosa moschata “Nastarana”, or its hybrids, that had already reached the
West, leading to some remontant roses being available long before the eighteenth century.
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Figure 2. Flowers of selected medieval rose heritage (MRH) varieties. (A) Rosa foetida, Mesones
(Albacete, Spain); (B) Rosa × alba ‘Semiplena’, Roseraie de Bagatelle (Paris, France); (C) Rosa gallica,
Molina de Segura (Murcia, Spain); (D) Rosa foetida fa. persiana, Molina de Segura (Murcia, Spain); (E)
Rosa hemisphaerica, Bienservida (Albacete, Spain); (F) Rosa bicolor, Molina de Segura (Murcia, Spain);
(G) Rosa bifera, Horsh Ehden (Ehden, Lebanon); (H) Rosa × centifolia, Giardino Bardini, Oltrarno
(Florence, Italy); (I) Rosa moschata ‘Umbrella’, Molina de Segura (Murcia, Spain); (J) Rosa × damascena,
Molina de Segura (Murcia, Spain). Images by Concepción Obón and Diego Rivera.



Heritage 2025, 8, 315 18 of 32

The classification reveals remarkable diversity in cultivated roses, ranging from yellow
varieties imported from Alexandria (likely Rosa foetida) to sophisticated double roses with
40–50 petals, particularly the Persian red roses (Rosa × centifolia) and fragrant white–red
varieties (Rosa × damascena).

Particularly fascinating are the documented “blue” roses from Syria and Lebanon,
which were likely deep purple or mauve varieties that appeared bluish under certain
lighting conditions. The authors also described multicolored roses and even attempted
artificial coloration techniques, such as watering plants with indigo water to achieve blue
hues, demonstrating advanced horticultural experimentation.

The geographical scope of this rose cultivation network was extensive, with vari-
eties sourced from Alexandria, Persia, Iraq, Syria, Lebanon, Baghdad, China, Eastern
Europe, and various regions of al-Andalus itself. Notable entries include Chinese roses
(Rosa moschata types) that became the “mosquetas” still found in Seville and Granada,
and wild mountain roses (Rosa canina) used as rootstock for grafting cultivated varieties.
This documentation not only preserves medieval botanical knowledge but also illustrates
the sophisticated trade networks and cultural exchanges that facilitated the spread of
horticultural varieties across the medieval Islamic world.

4. Discussion
4.1. Fragrance as a Determinant of Rose Appreciation in Western Islamic Medieval Heritage

Rose bushes are ornamental plants cultivated for visual and olfactory delight in
medieval Western Islamic gardens. They were planted along the sides of gardens, in
walkways, or near pavilions on some estates for their flowers. Besides their numerous uses
in human and veterinary medicine, roses were used to produce rose water. Concerning
their scent, it is recommended by authors from Al-Andalus to plant garlic among rose
bushes to enhance the fragrance of the flowers [76–79].

In the realm of MRH rose species and ancient hybrids, distinct chemotypes exhibit
fascinating aromatic profiles that have been extensively documented through scientific
analysis (Table 2). An analysis of the chemical composition of rose essential oils reveals the
presence of seven key compounds with high discriminatory value: citronellol, phenylethyl
alcohol, geraniol, eugenol, nerol, nonadecane, and heneicosane. Based on these compounds,
four distinct groups of samples can be identified, each characterized by a specific chemical
profile that reflects both botanical and geographic diversity.

The first group is defined by a high concentration of citronellol, averaging 31.8%, and
includes samples of notably R. × damascena (including the Gülbirlik and Kazanlak rose oil
types), primarily from Turkey and Iran, as well as additional examples from China and
Bulgaria, R. × bifera ‘Quatre Saisons Blanc Mousseux’ from India, and R. gallica from Iran.
These samples also contain moderate to high levels of geraniol (Table 2), low phenylethyl
alcohol (1.9%), and minimal eugenol (0.4%).

The renowned Rosa × damascena specimens from Gülbirlik and China are characterized
by their geraniol and citronellol composition, yielding an enchanting combination of sweet,
rose-like fragrances enhanced by fresh, green notes and citrusy undertones. This group
includes roses characteristic of perfumery and rose waters, but is also excellent in the
elaboration of jellies, jams, and liqueurs, and very probably was one of the rose types
characteristic of the gardens and orchards of the Islamic West.
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Table 2. Percentage of major components in MRH Rosa flower essential oils responsible for their scent.

Group 1 Intermediate 2 3 4

Compounds
of the
Essential
Oil/Taxa

R.d.
Gülbirlik

R.d. R.d. R.g. R.b. R.d.
R.d.

Kazanlak
R.d. R.d. R.c.

R.d.
Isparta

R.d.
(Single
Flower)

R.d.
(Double
Flower)

R.d.
R.m.

Nastarana
R.a. R.m. R.o. R.p. R.a. R.a. R.f. R.h.

Country Turkey Turkey China Iran India Bulgaria Iran Lebanon Pakistan Pakistan Turkey Turkey Turkey Morocco Iran Tunisia Iran Lebanon Lebanon Bulgaria Bulgaria Iran Iran

Citronellol 31–44 30.5 30.7 40 25 26 30 10–34 65–62 51–55 6–17 7–22 6–32 10.1 - - - - - 9–18 5–7 - -

Phenylethyl
alcohol

1–2 1.9 1.32 3 - - 2 7–45 19–21 31–36 33–47 33–48 23–75 66.5 30–70 13 - 2 5 - - - -

Geraniol 9–21 36.2 16.1 1 55 - 2 2–6 1–2 1–2 10–22 12–22 3–24 5.6 - - - 1 - 18 - - 2
Eugenol - - - - - - 1 0–5 - - - - - 1.6 1–2 39 37–39 - - - - - -
Nerol 5–11 11.2 7.6 - 16 10.4 - - 0–1 - 1–3 1–3 0--3 2.8 - - - - - 8 2 - -
Nonadecane 8–15 0.5 16.9 15 - 10 16 7–15 - - 3–4 1 0–5 0.8 6–14 6 5–6 1 4 11–17 36–37 26 40
Nonadecene - - - - - - - - - - - - - 1.7 1–30 - - - - - 9 - -
Heneicosane 2–4 0.3 7 13 - - 14 3–15 - - 0–1 0–1 0–1 - 4–8 4 21–22 6 12 13–16 41–43 17 32
Hexadecanol - - - - - - - - - - - - - - - - - - - - - 19 -
Docosane - - - - - - - 0–2 - - - - - - - - - 1 12 - - - -
Heptacosane - - - - - - - 0–13 - - - - - - - - - 15 17 - 2 - -
Pentacosane - - - - - - - - - - - - - - - - - 9 - - - - -
Nonacosane - - - - - - - - - - - - - - - - - 9 - - - - -
Heptadecane - - - 1 - - 2 0–2 - - 1–3 1 0–6 - 1–3 1 1 - - - 1 4 1.5
Tricosane - - 0.5 7 - 1.1 5 0–9 - - - - - - 3–4 2 5 11 13 3–4 - 8

I III III IX XI III IX XVI VII VII II II II XV XIII VI VIII XII XV IV–V XIV X III

Abbreviations: R.a., R. × alba; R.b., R. × bífera ‘Quatre Saisons Blanc Mousseux’; R.c. R ×. centifolia; R.d., Rosa × damascena; R.f., R. foetida; R.g, R. gallica; R.h., Rosa hemisphaerica;
R.m., R. moschata; R.o., R. corymbifera; R.p., R. phoenicia. Codes: I, [93]; II, [107]; III, [108]; IV, [109]; V, [110]; VI, [111]; VII, [112,113]; VIII, [114]; IX, [115]; X, [116]; XI, [117]; XII, [118];
XIII, [119]; XIV, [120]; XV, [121]; XVI, [122].
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The second group, distinguished by dominant levels of phenylethyl alcohol (average
39.0%), is largely composed of Rosa × damascena samples from Turkey and Morocco,
including the Isparta type, and R. moschata “Nastarana”. This group also displays moderate
concentrations of citronellol (19.3%) and geraniol (13.2%), with very low levels of eugenol
(0.3%). These yield the most typical rose scent and essential oil used in perfumery. The
phenylethyl alcohol chemotype delivers a delicate yet distinctive floral bouquet. This
chemical composition produces sweet, subtly spiced aromatics with gentle honey-like
undertones and could have been a relevant note in medieval Western Islamic gardens.

An intermediate group between the second and first groups present relatively high
levels of citronellol (46%) and moderate phenylethyl alcohol (26.5%) and is composed of
Rosa × damascena samples from Lebanon and Pakistan, and Rosa × centifolia from Pakistan.
Pakistani varieties of R. × damascena and R. × centifolia demonstrate a unique citronellol
and phenylethyl alcohol chemotype. This combination creates an intricate aromatic pro-
file that harmoniously balances fresh, citrusy notes with deep, rose-like characteristics,
making it particularly valuable in perfumery applications. Although it is not obvious, we
cannot rule out that these intermediate varieties were also cultivated in Western Islamic
medieval gardens.

A third, more specialized group is notable for its elevated eugenol content (average
19.1%), a trait largely absent from the other groups. It includes Rosa moschata and Rosa × alba
samples from Tunisia and Bulgaria and is further characterized by low citronellol (6.5%),
very low geraniol (0.5%), and moderate phenylethyl alcohol (6.5%). In this case, we find
roses with a spicy aroma, especially clove, and to which the “mosqueta” of the gardens of
the medieval Islamic West in Seville and Granada would belong. The eugenol chemotype,
prevalent in Rosa × alba from Tunisia and R. moschata var. moschata from Iran, presents a
markedly definite olfactory signature. This variant manifests a spicy, warm profile with
pronounced clove-like characteristics, accompanied by subtle woody undertones and a
distinctive musky quality. The sensory experience extends beyond aroma to include a
notably bitter, astringent taste profile with lingering acrid notes.

The fourth group is rich in long-chain alkanes, especially nonadecane and heneicosane,
and consists of R. × alba from Bulgaria, but also ancestral species such as R. corymbifera
and R. phoenicia, with additional representation of yellow flowered species R. foetida and
R. hemisphaerica. This group shows very low levels of citronellol (6.6%) and phenylethyl
alcohol (2.7%), moderate geraniol (12.2%), and negligible eugenol.

Several R. × damascena samples from the first and second groups present moderate
nonadecane levels. The nonadecane and heneicosane chemotype, characteristic of Bulgarian
R. × alba and Iranian R. hemisphaerica, presents a more subdued aromatic profile. These
compounds contribute subtle, waxy, and slightly oily olfactory notes typically associated
with paraffin-like substances.

Finally, the heptacosane and tricosane chemotype, identified in Lebanese R. corymbifera
and R. phoenicea, as well as Iranian R. foetida, exhibits similar waxy, paraffin-like characteris-
tics. This chemical composition results in clean, neutral scents characteristic of long-chain
hydrocarbons. This leads us to think that the interest in these particular roses in the gardens
of the medieval Islamic West was based more on color, especially the yellow ones.

These findings reveal complex interactions between rose taxonomy, geographic origin,
and essential oil composition. They offer a valuable framework for enhancing quality
control measures, guiding selective breeding, and optimizing processing techniques in the
rose oil industry. Moreover, the geographic patterns observed suggest that environmental
factors and cultivation practices may play roles as significant as genetic heritage in shaping
essential oil profiles. This underlines the importance of conserving a broad range of rose
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genotypes and developing localized quality standards that reflect the distinctive chemical
signatures of different growing regions.

Hybridization appears to drive the development of diversity in cultivated roses, even
in the case of ancient cultivars, often resulting in viable seeds from open pollination
leading to highly varied forms. An example is Rosa × damascena, as analyzed by Baydar
et al. [107], where offspring exhibited wide variation in flower characteristics, including
petal colors ranging from white to red and petal counts from 5 to 115. Additionally, there
was considerable variability in floral scent molecules among seed-derived plants (Table 2),
with phenylethyl alcohol ranging from 23 to 75%, citronellol from 6 to 32%, and geraniol
from 3% to 27%. The clonally propagated plants used in the experiment [107] also exhibited
high levels of 2-phenylethyl alcohol but within a shorter range (33–47%), followed by
geraniol (10–22%), citronellol (6–17%), and linalyl formate (4–12%).

Usually, Rosa × damascena displays crimson-colored flowers with c. 30 petals and
yields, from commercially exploited crops in Turkey, essential oil with citronellol 6–
44%, geraniol 9–36%, nonadecane 1–15%, and 2-phenylethyl alcohol 1–21%, among oth-
ers [93,123] (Table 2). This explains the significant role of pedigree and seedling cultivation
in the development of rose perfume diversity.

4.2. Contemporary Remnants of Medieval Western Islamic Rose Heritage
4.2.1. Survival of Medieval Cultivars in Traditional Rural Settlements of
Southeastern Spain

Under the auspices of the Instituto de Estudios Albacetenses “Don Juan Manuel”
and with the collaboration of the Asociación de Amigos del Jardín Botánico de Castilla la
Mancha, an exhaustive revision of the rose cultivars persisting in the vicinity of farmhouses
in Albacete (Spain), most of them abandoned for decades, has raised evidence for the
persistence of living ancient roses (Table 3) [102,104].

Table 3. Distribution and altitudinal ranges of ancient Rosa species and varieties in different areas
of Albacete (Spain). Data include taxonomic classifications, geographic occurrence, and elevation
preferences (in meters above sea level, MASL).

Species/Variety Location(s) Altitude Range
(MASL)

Essential
Oils Group * Related Medieval Type **

R. foetida Herrm. Campos de Montiel 900–1000 4 Yellow roses from Alexandria
R. foetida f. persiana
(Lem.) Rehder Alcaraz area 900–1150 4 Yellow roses from Alexandria

R. bicolor Jacq. Alcaraz area 900–1000 4
Roses that are yellow on the
outside and blue inside (blue
for crimson?)

R. hemisphaerica Herrm. Campos de Montiel,
Alcaraz area 850–1050 4 Roses the color of

yellow daffodils

R. hemisphaerica var.
plena Rehder

Campos de Montiel,
Corredor de Almansa,
Segura

850–1050 4 Roses the color of
yellow daffodils

R. gallica L. Corredor de Almansa,
Segura and Alcaraz areas 850–1100 1

Wild white, to somewhat red,
mountain roses, with twenty to
thirty petals

R. gallica var. officinalis
(Andrews) Thory Segura area ~1000 1 Bright red roses

R. × damascena Herrm.

Corredor de Almansa,
Manchuela, Campos de
Montiel, Segura,
Alcaraz areas

(600)850–1050 1, 2

Double roses of superior quality
with forty or fifty petals, white
with red tinges (abyad. al-ah. mar)
and a strong fragrance

R. × alba L. Alcaraz area 900–1000 3
Wild white, to somewhat red,
mountain roses, with twenty to
thirty petals
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Table 3. Cont.

Species/Variety Location(s) Altitude Range
(MASL)

Essential
Oils Group * Related Medieval Type **

R. × alba var. semiplena
Ser.

Campos de Montiel,
Manchuela, Alcaraz,
Segura areas

750–1150 3
Intensely white or camphorated
roses with more than a hundred
petals (abyad. al-mud. a\af )

R. × centifolia L. Manchuela, Segura,
Alcaraz areas (600)750–1100 Intermediate

Double red roses (ah. mar
al-mud. a\af ), which were the most
common, with forty to fifty petals

Data elaborated by the authors from Verde et al. [102,104]. * Essential oil groups of Table 2 are here tentatively
allocated on taxonomic grounds pending further chemical analysis of the Spanish samples. ** Medieval types
described in Table 1.

The climatic regime of these regions, characterized by annual rainfall between 450
and 900 mm and mean temperatures ranging from 12 to 15.8 ◦C, provides favorable
conditions that may account for the long-term survival of these rose cultivars without
supplemental irrigation [124,125].

Recent research has found some of these roses also in high areas of Cuenca, such as
Uña (with 900 mm and 9.5 ◦C) or Tragacete (with 1100 mm and 10.2 ◦C), at altitudes of
1100 to 1300 MASL, of Teruel, such as Cañada de Benatanduz (Figure 3) (with 600 mm and
9 ◦C), at 1500 MASL, and the Murcia region in the Jumilla-Yecla plateau (with c. 310 mm
and 15 ◦C), at altitudes between 300 and 900 MASL, but even in the Huerta of Murcia at
only 40 MASL (with 288 mm and 17.7 ◦C) [124,125].

 

Figure 3. Cont.
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Figure 3. Remnants of medieval rose heritage (MRH) varieties in Morocco and eastern Spain.
(A,B) Rosa × damascena, Kelaat M’Gouna (M’Goun Valley, Morocco); (C) Rosa × alba var. semiplena,
Cañada de Benatanduz (Teruel, Spain); (D) Rosa × damascena, Uña (Cuenca, Spain); (E,F) Rosa bicolor
+ Rosa foetida chimera, Austrian Copper and Austrian Briar chimera at El Robledo in 1987 (Albacete,
Spain); (F) Rosa bicolor, Molina de Segura (Murcia, Spain); (G) Rosa foetida f. persiana, Mesones
(Albacete, Spain); (H) Rosa foetida f. foetida, Mesones (Albacete, Spain). Images by Concepción Obón
and Diego Rivera.

Although modern varieties of roses are also grown in these areas, the only ones that
survive in the farmhouses and villages (cortijos and aldeas) abandoned for decades are those
that we include in the medieval Western Islamic rose heritage group (Tables 2 and 3), which
seem to be more resilient. We must recognize that in non-Islamic medieval Europe, there
was also a remarkable diversity of white, pink, and red roses coming from the heritage of
the classical world but also from introductions from Asia and exchanges with the Western
Islamic world.

4.2.2. Medieval Cultivars in the Global Rose Economy

The medieval rose heritage (MRH), particularly the Western Islamic medieval rose
heritage (WIMRH), represents one of history’s most significant contributions to contem-
porary global biodiversity and economic systems. This heritage manifests prominently in
today’s rose economy, where historical varieties developed through centuries of Mediter-
ranean, Iranian, and Anatolian cultivation practices continue to underpin major commercial
sectors worldwide.

The genetic architecture of modern rose cultivation reveals the profound influence
of medieval breeding practices. Figure 4 demonstrates the ancestral contributions and
hybridization patterns in garden rose development [86,126–136], illustrating a complex
network structure that underscores the disproportionate influence of key ancestral species
from the MRH and WIMRH. Most notably, Rosa gallica L. (European origin) contributes
to 15 different hybrid lineages, while Rosa chinensis Jacq. (Chinese origin) introduced the
revolutionary repeat-flowering trait to European rose breeding in the 18th century. This
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genetic diversity has enabled the development of modern hybrid groups, with Floribunda
and Tea Hybrid roses incorporating genetic material from more than ten ancestral species
across three continents.

The clustering patterns reflect the historical sequence of rose breeding evolution.
Early European hybrids (R. × alba, R. × damascena), likely predating medieval periods,
demonstrate simple two-parent crosses. In contrast, 19th- and 20th-century developments
(R. × Bourbon, R. × Hybrid Perpetual, R. × Tea Hybrids) exhibit increasingly complex
multi-generational pedigrees. The network topology illustrates how geographically dis-
tant species were progressively integrated through historical trade routes, with Central
Asian species (R. webbiana, R. foetida) and much later East Asian species (R. multiflora, R.
gigantea), contributing specialized traits including cold-hardiness, yellow pigmentation,
and cluster flowering.

Interactive analysis (Supplementary Figure S1) reveals the modular nature of rose
breeding, where specific wild species contributed distinct phenotypic characteristics: fra-
grance from R. moschata, disease resistance from R. canina, and repeat flowering from R.
chinensis. These traits were systematically combined through medieval cultivation practices
to create modern garden roses with multiple desirable characteristics.

The economic transformation of medieval rose heritage encompasses diverse commer-
cial applications, ranging from ornamental horticulture to high-value aromatic products
including rose oil, rose water, rose concrete, rose absolute, and specialized food products
such as rose jam and lokum [93]. The economic foundation of this industry rests primarily
on the cultivation of distinct chemotypes of Rosa × damascena in Turkey’s Isparta region and
Bulgaria’s Kazanlak valley, alongside Rosa × centifolia ‘Rose de Mai’ in Morocco’s Dades
Valley and the territories surrounding Grasse in Provence, France—regions that perpetuate
centuries-old cultivation traditions [137–139].

Morocco’s cultivation of roses occupies a particularly unique position within the
agricultural landscape, especially in regions such as Kelaa M’Gouna and the broader
Drâa-Tafilalet region. Beyond its cultural significance, the rose industry stimulates eco-
tourism, generates substantial income, and empowers local communities through the
implementation of sustainable agricultural practices [140].

The remarkable economic scale of this medieval heritage is exemplified by the contem-
porary global rose trade, valued at USD 3.14 billion in 2022. The Netherlands leads exports
at USD 900 million, followed by Ecuador (USD 809 million) and Kenya (USD 537 million),
while the United States represents the largest market with imports of USD 713 million
according to the Observatory of Economic Complexity [141].

The specialized rose oil sector demonstrates the extraordinary value concentration
inherent in these medieval varieties. Dominated by Bulgaria and Turkey with their com-
bined production of approximately 3 tons annually, this sector requires 3500–4000 kg of
fresh roses to produce merely 1 kg of rose oil, yet commands prices of EUR 4600 per
kg [93,142]. This economic structure, where 80–90% of global rose oil demand is satisfied
by these two countries alone, underscores how medieval rose cultivation practices have
evolved into contemporary high-value agricultural systems that continue to shape interna-
tional trade patterns while preserving genetic diversity and cultural heritage established
centuries ago [143,144].
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Figure 4. Phylogenetic network diagram illustrating the ancestral contributions and hybridization
patterns in garden rose development. This interactive network visualization, available as Supple-
mentary Figure S1, maps the complex genealogical relationships between wild Rosa species and their
cultivated hybrid descendants. Nodes represent individual species or hybrid groups, with size pro-
portional to the number of genetic connections (degree centrality). Color coding distinguishes three
categories: ancestral wild species (red), historic hybrid cultivars developed before 1800 (blue), and
modern hybrid groups established after 1800 (green). Lines (edges) represent direct parent–offspring
relationships based on documented breeding records and genetic analysis. The ellipses and circles
with purple lines surround the species and hybrids that constitute the medieval heritage of roses
(MRH) and especially the Western Islamic medieval heritage of roses (WIMRH). Data source: Com-
prehensive survey of Rosa species breeding records and documented hybrid genealogies [86,126–136].
Network analysis performed using D3.js force-directed layout algorithm.

4.2.3. Conservation Challenges and Sustainability Concerns

Despite this remarkable legacy, the rose heritage presents notable constraints that
threaten its sustainability. The production of cut roses, a major economic sector, often
faces high transaction costs due to ineffective institutions, leading to inefficient production
as observed with farmers in Gunungsari, Batu City, Indonesia. These transaction costs,
combined with fixed and variable costs, burden farmers and reduce profit margins, as they
cannot arbitrarily raise prices [143].

Furthermore, garden rose production faces a critical disconnect between breeder
selection criteria and public preferences. Research by Chavez et al. [145] revealed that heat
and disease tolerance were the most important attributes for consumers in the southern
United States, followed by drought tolerance and bloom size, while foliage coverage was the
least valuable attribute. This contrast between breeder priorities and consumer valuations
highlights the importance of incorporating customer preferences into breeding programs.
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A recent comprehensive study on rose oil production in Turkey [146] identified several
critical concerns and recommendations for the sustainable management of this rose heritage.
Key suggestions include implementing stable pricing policies, distributing informative
materials on diseases, pests, and maintenance procedures, and organizing educational sem-
inars to promote conscious agricultural practices among farmers. Addressing manpower
shortages, particularly during harvest periods, through advanced technology adoption is
crucial for sector viability.

Additionally, regular calculation of production costs and monitoring of international
market conditions are essential to keep farmers informed and competitive. The develop-
ment of detailed marketing strategies for rose products, both nationally and internationally,
along with providing enhanced technical information and technological support to farmers,
is vital for the sector’s continued growth and stability.

5. Conclusions
Medieval Islamic bustān gardens served as crucial repositories for rose diversity,

preserving and expanding upon Persian and eastern Mediterranean varieties through
sophisticated cultivation practices. The roses cultivated in these Western Islamic gardens
displayed remarkable diversity in flower morphology, color range, and fragrance profiles,
as documented by medieval scholars like Ibn al-\Awwām, who categorized varieties by
petal count, color, origin, and habitat characteristics.

Rose cultivation in Western Islamic bustān gardens was guided by both practical
considerations—including fragrance intensity and medicinal properties—and symbolic
significance within Arab–Islamic culture. The integration of roses into bustān design
reflected sophisticated understanding of plant ecology and esthetics, creating gardens that
functioned as both productive and contemplative spaces.

The heritage of bustān roses extends beyond their initial cultivation period, demon-
strating exceptional persistence in the landscape. Several species originally cultivated in
medieval Islamic gardens continue to thrive in abandoned cortijos and aldeas throughout
the mountains of eastern Spain, providing living testimony to the durability of these hor-
ticultural systems. This botanical continuity offers unique insights into medieval Islamic
garden design principles and cultivation techniques.

The medieval rose heritage, particularly the Western Islamic medieval rose heritage,
represents a remarkable example of how historical agricultural practices continue to shape
contemporary global biodiversity and economic systems. From the complex genetic net-
works that underpin modern rose breeding to the high-value aromatic industries that
sustain rural communities across traditional cultivation regions, this heritage demonstrates
the enduring value of preserving and sustainably managing traditional agricultural knowl-
edge. However, addressing current challenges through improved institutional frameworks,
better alignment of breeding programs with consumer preferences, and enhanced sup-
port for traditional producers will be essential for maintaining this invaluable legacy for
future generations.

Future research should focus on documenting surviving bustān rose populations in
abandoned rural settlements, employing molecular techniques to establish genetic relation-
ships with historical varieties. Transdisciplinary approaches combining archeobotanical
evidence, historical texts, and field documentation of persistent populations will enhance
our understanding of medieval Islamic horticultural heritage and its contemporary rele-
vance for garden design and plant conservation.
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Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/heritage8080315/s1, Figure S1: Phylogenetic network diagram
illustrating the ancestral contributions and hybridization patterns in garden rose development
interactive network visualization.
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69. García Gómez, E. Ibn al-Zaqqāq, Poesías; Instituto hispanoárabe de Cultura: Madrid, Spain, 1956.
70. Nicholson, R. The Tabjuman al-Ashwaq a Collection of Mystical Odes by Muhyi’ddin Ibn al ‘Arabi; Royal Asiatic Society:

London, UK, 1911.
71. Ibn ‘Arabı̄, M. The Seals of Wisdom; Ibn Diwan Press: Bradford, UK, 2020.
72. Ruspoli, S. Ibn ‘Arabı̄ Le Livre des Contemplations Divines (Kitâb Mashâhid l-asrâr al-Qudsiyya wa Matâli’ al-Anwâr al-Ilâhiyya);

Sindbad—Actes du Sud: Arlés, France, 1999.
73. Al-Baytar, I.; al-Mlaq, A.A.I.A. Traité des Simples; Tome Premier/par Ibn El-Beïthar; Translated from Arab by L. Leclerc; Notices et

Extraits des Manuscrits de la Bibliothèque Nationale; Imprimerie Nationale: Paris, France, 1877; Volume 23, pp. I–XVI, 1–476.
74. Al-Baytar, I.; al-Mlaq, A.A.I.A. Traité des Simples; Tome Deuxième/par Ibn El-Beïthar; Translated from Arab by L. Leclerc; Notices

et Extraits des Manuscrits de la Bibliothèque Nationale; Imprimerie Nationale: Paris, France, 1881; Volume 25, pp. I–II, 1–489.
75. Al-Baytar, I.; al-Mlaq, A.A.I.A. Traité des Simples; Tome Troisième/par Ibn El-Beïthar; Translated from Arab by L. Leclerc; Notices

et Extraits des Manuscrits de la Bibliothèque Nationale; Imprimerie Nationale: Paris, France, 1883; Volume 26, pp. 1–483.
76. Banqueri, J.A. Libro de Agricultura. Su autor el Doctor Excelente Abu Zacaria Iahia Aben Mohamed ben Ahmed En El Awam Sevillano;

Imprenta Real: Madrid, Spain, 1802. Available online: https://archive.org/details/b30457282_0001/page/n5/mode/2up
(accessed on 24 April 2024).

77. Clément-Mullet, J. Le Livre d’Agriculture d’Ibn al Awam; Albert L. Hérold: Paris, France, 1864.
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