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Summary ‒ The ornamental crop crown imperial, Fritillaria imperialis L., belongs to Fritillaria section 
Petilium (Liliaceae) and consists mainly of very old cultivars, the oldest being more than 400 years 
old. Recently, an increase in commercial breeding efforts within Fritillaria section Petilium resulted in 
new cultivars suitable for the garden and for cut-flower production. These new cultivars are not only 
produced within the species F. imperialis but are mostly interspecific hybrids between the four 
species of section Petilium (F. chitralensis, F. eduardii, F. imperialis, F. raddeana). As a result of this 
interspecific hybridisation the cultivars show a mix of characteristics of two or more species and a 
classification based on the taxon concept, necessitating the introduction of new hybrid taxa, does not 
seem desirable. For the existing cultivars (within species) and the new developed cultivars from 
interspecific hybridisation, a new classification based on the culton concept is developed. Fifteen 
morphological characteristics were observed for all four species of section Petilium, for most of the 
cultivars of F. imperialis and F. eduardii, and for the cultivars developed by interspecific hybridisation. 
From the results of these morphological observations it was clear that the cultivars of F. imperialis 
and the interspecific hybrids have the same morphological characteristics and belong to one crop. 
We discuss two ways to make Groups within this new crop and describe the present status of the F. 
imperialis cultivars which are still in culture. 
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Introduction 

The genus Fritillaria L. is a geophytic perennial, distributed in Europe, Central Asia, China, Japan and 
North America, and comprises more than 100 species (Rønsted et al., 2005). The crown imperial 
(Fritillaria imperialis L.) is a well-known member of section Petilium of this genus (Rix, 2001; Wietsma 
et al., 2015). The section consists of four species: F. chitralensis (hort.) B. Mathew, F. eduardii A. 
Regel ex Regel with two varieties, F. imperialis L. with two varieties, and F. raddeana Regel 
(Wietsma et al., 2011, 2015). In the wild, the species of section Petilium occur in a large area (F. 
chitralensis: Kashmir (Chitral), NE Afghanistan; F. eduardii: Kirgizstan, east Uzbekistan and west 
Tajikistan; F. imperialis: SE Turkey, Iran (Zagros Mountains), SE Afghanistan, central-north Pakistan 
and Kashmir, India; F. raddeana: south Turkmenistan and northern Iran. The distribution areas of the 
species of section Petilium do not overlap, making the existence of natural interspecific hybrids 
improbable (Wietsma et al., 2015; Kiani et al., 2017). Crown imperials possess a typical odour, a 
„foxy‟ smell which makes them somewhat less suitable as cut-flowers but also deters moles from 
penetrating lawns (Helsper et al., 2006). There is also an odourless F. imperialis variety, F. imperialis 
var. kashmirensis (Wietsma et al., 2015). Wild populations of F. imperialis display orange-red, 
reddish-brown, red or seldom yellow flowers, the flowers of the F. eduardii varieties are purple red 
(var. eduardii) or shades of clear orange to yellow (var. inodora), F. chitralensis has bright yellow 
flowers and F. raddeana greenish-yellow flowers (Wietsma et al., 2015).   
F. raddeana bulbs are frequently offered commercially, but no cultivars exist, while bulbs of F.
eduardii are more rarely offered (only by specialised companies), and only two cultivars („Castor‟,
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„Pollux‟) are mentioned in the RHS Plant Finder (Cubey et al., 2018). F. chitralensis is very rare and 
no cultivars exist (Wietsma & van den Berg, 2018). Within F. imperialis cultivars are already known 
for many centuries. About 10 of these old cultivars are still offered frequently in the trade. 
 

    
                             Fritillaria chitralensis                                                  F. eduardii var inodora 
                  

    
                    F. eduardii var. eduardii                                                    F. raddeana 
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Fritillaria  imperialis var. 
kashmirensis – photos are by 
Willem Wietsma, unless 
stated  otherwise.  

 
 
 

The crown imperial has a 
long history as a garden 
plant. The first crown 
imperials were introduced in 
Western Europe by the 
Flemish diplomat de 
Busbecq, who was 
ambassador in 
Constantinople (now Istanbul) 
in the period 1556-1562 and 
send bulbs to Vienna. It was 
Clusius who send crown 
imperials to Leiden, around 
1576. The Hortus Botanicus 
of Leiden had them in its 
collection in 1580 (Alkema, 
1982). Crown imperials are 
depicted on many paintings, 
e.g. a bouquet painted in 
1603 by the Flemish painter 
Jan Brueghel the Elder 
(1568-1625). Most of the 
existing F. imperialis cultivars 
were introduced in the 
seventeenth and eighteenth 
century (Table 1). In the 
course of the time these 
cultivars developed several 
negative characteristics like 

low yield and flower colour off-types due to degeneration.  
 
These cultivars are nowadays also very susceptible to the disease Fusarium (in Dutch: het zuur), 
probably due to modern culture technics, such as the increase of nitrogen as fertiliser (Wietsma et al., 
1989, 1995). More detailed information about the F. imperialis cultivars (introduced between 1577 
and 2005) can be found in Appendix 3.  
Recent efforts in commercial breeding in Fritillaria section Petilium resulted in new cultivars suitable 
for both garden and the cut-flower industry. Crosses were made between F. chitralensis, F. imperialis 
and F. raddeana. Some of these interspecific hybrids were hybridized with F. eduardii to form 
complex hybrids. Even interspecific hybrids to which all of the members of F. section Petilium 
contributed occur. Of these new interspecific hybrids, more than 10 are on the market and are (or will 
be) protected by breeder‟s rights or registered by the Royal General Bulbgrowers‟ Association, 
KAVB. These new cultivars cannot be assigned to the species F. imperialis or to any other species of 
section Petilium. They have different genetic backgrounds and are morphological different from the 
species, which were used as parents. To avoid possible confusion in the market, the KAVB raised the 
question how these new interspecific hybrids should be registered. The KAVB is the International 
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Cultivar Registration Authorities (ICRAs) for Fritillaria cultivars. The present paper is an attempt to 
address this question.                                                                                                                         
The members of Fritillaria section Petilium differ morphologically from the other sections in their 
leafless stem, at the top bearing a dense whorl of leaf-like bracts, with flowers nodding beneath 
(Clark and Grey-Wilson, 2003; Wietsma et al., 2015) The four species within section Petilium are 
taxonomical distinguished by the size of the nectaries, while the two varieties of F. eduardii are 
distinguished by flower colour and flower shape and the varieties of F. imperialis by the presence or 
absence of odour, the so-called foxy smell (Helsper et al., 2006, Wietsma et al., 2015). These 
taxonomical characteristics are not suitable to distinguish the new cultivars created through 
interspecific hybridisation, because these new cultivars show a mixture of nectary sizes and flower 
colours and display variable levels of smell. Growers and the trade do not use these morphological 
characteristics but use „user value‟ instead, criteria perceived as important by the end user, e.g. plant 
size (determining where to plant the cultivar in a border), flower colour and flowering time 
(determining how to mix the cultivar with other plants). Also for the purpose of classifying cultivated 
material in groups the utility of taxonomy (based on the observation of a large number of characters) 
is superseded by that of cultonomy where the classification is based on a few user-friendly 
characteristics to form easily recognizable groups. Since these groups consist of cultivars they 
conform to the cultivar-groups as defined in earlier versions of the ICNCP (van den Berg, 1999). 
For example, for Aster L. three cultivar-groups have been proposed based on typical user criteria like 
plant size and flower size (Hetterscheid & van den Berg, 1996). Hoffman (2008) proposed eight 
cultivar-groups for Weigela Thunb. based on plant size, leaf and flower colour. For bulbous crops 
cultivar-groups has been applied for a long time. For tulip, cultivars have already been grouped in 
Early-, Late- and Mid-season flowering since 1601 (van Scheepen, 1995, 1996). Other bulbous crops 
where cultivar-groups are used are: Dahlia (Royal Horticultural Society, 1996), Galanthus (van Dijk, 
2011), Hippeastrum (Moerman et al., 2007), Lilium (Matthews, 2007), and Narcissus (Kington, 2008). 
In these bulbous crops hybridisation between species, performed both in the past and more recently, 
is the foundation for the explosive increase in the production of cultivars. To manage this increase in 
the annual number of new cultivars, it is necessary to create systematic categories to accommodate 
these cultivars.  
In the present study, we (1) investigate whether it is possible to accommodate the interspecific hybrid 
cultivars together with the members of the section Petilium and their cultivars into one crop, based on 
a study of their morphological characteristics and (2) discuss two ways to make groups within this 
new crop, one after consultation of users (bulb retail and exporting companies) and the KAVB (the 
Royal General Bulb Growers' Association), and a second more in line with the cultonomic principles 
as laid down in the recent versions of the ICNCP. We also describe the present status of the F. 
imperialis cultivars which are still in culture.  
 
Materials and methods 
Plant material 

 
The plant material used belongs to the four species of Fritillaria section Petilium: F. chitralensis (hort.) 
B. Mathew, F. eduardii A. Regel ex Regel, F. imperialis L., F. raddeana Regel and their interspecific 
hybrids. For F. chitralensis clonal material was used; for F. eduardii a mix of seed and clonally 
propagated material was used, and we included two cultivars; for F. imperialis var. imperialis we only 
used cultivars, plant material from the wild was not available; F. imperialis var. kashmirensis was 
represented by seed and clonally propagated material; for F. raddeana three samples of clonal origin 
were used. Cultivars are always clonally propagated. Table 1 lists information on the source, 
synonymy, and year of description or introduction (if known) of the involved species, the F. imperialis 
cultivars and the cultivars derived from hybridization. In the present study many, but not all of this 
material was used because some cultivars were not available. The material was studied on the 
premise of the source, unless indicated otherwise in the footnotes of Table 1.Year of introduction for 
cultivars can be found for old cultivars before 1991 in the International checklist for Hyacinths and 
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Miscellaneous Bulbs (van Scheepen J ed. 1991), or the registration database of the KAVB or the 
register of breeder‟s rights (Rassenregister, Raad voor plantenrassen). Cultivars without a year of 
introduction will be registered or listed within 1-3 years.  
 
Table 1.  

 

https://www.kavb.nl/english/registration
https://www.raadvoorplantenrassen.nl/nl/rassenregister/
https://www.raadvoorplantenrassen.nl/index.php/en/homepage
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Selection of useful morphological characters 
 

The morphological characters were observed at the start of flowering time (February - April in 2015 
and 2016). The morphological characteristics that could be suitable for making groupings were 
selected by literature study, field observations and discussions with growers. The following traits were 
evaluated at the beginning of flowering (at the moment when the first flowers open and the pollen is 
released): flowering time (defined as the number of days from the planting date until the first flower 
opens, with early flowering = ca. 163 days and late flowering = ca. 184 days from the planting date, 
which is usually around October 15th), height of the plant including the pseudo-umbel with flowers 
and bracts (cm), leaf length (cm), anthocyanin coloration of the leafless stem (part between lower 
stem with leafs and pseudo-umbel with flowers and bracts), number of bracts in pseudo-umbel, 
anthocyanin coloration of bracts in pseudo-umbel, flower length (mm), flower width (mm), flower 
colour on outside of the petal (RHS colour chart, 2015). Observations on capsules (length, width and 
anthocyanin coloration) were only made for the Fritillaria species, the cultivar F. imperialis „Garland 
Star‟ and the interspecific hybrids (at the Hortus Bulborum all capsules were removed after 
flowering). Observations were made just before the capsules became ripe and turned yellow. During 
storage of the bulbs the odour was determined. The minimum bulb size was defined as the size at 
which >95 % of the plants flowered (e.g. size 18 means a periphery of 18 cm, and a diameter (Ø) of 
ca. 5.7 cm). These observations and measurements were made on five plants, in the field, minimum 
bulb size and odour were observed during storage.  
 
Results 

 
The results of the morphological observations are summarised in Table 2. F. chitralensis is the first to 
flower, from the end of February to the beginning of March. About 7-10 days later F. raddeana starts 
to flower and a few days later a large group of interspecific hybrids and F. imperialis var. 
kashmirensis. Two of the interspecific hybrids, „Chopin‟ and „Sunset‟, flower later, almost at the same 
time as the F. imperialis cultivars. F. eduardii flowers in the same period as the F. imperialis cultivars. 
We can distinguish two major flower periods for the plant material used in this study.  
In plant height there is a considerable overlap of the Fritillaria species, the F. imperialis cultivars and 
the interspecific hybrids. F. chitralensis and F. raddeana are smaller than the other plant material.  
For leaf length the F. imperialis cultivars and interspecific hybrids have a range of 10 – 19 cm, F. 
chitralensis has much smaller leaves, 6 – 9 cm, while F. raddeana and F. eduardii var. eduardii have 
almost the same leaf length as F. imperialis, and F. eduardii var. inodora has smaller leafs. 
Absence of anthocyanin coloration of the leafless stem is found in  F. imperialis „Lutea‟. For the other 
species, F. imperialis cultivars and interspecific hybrid cultivars a range of weak to very strong 
anthocyanin coloration was found.  
The lowest number of bracts was found for F. chitralensis (2-5) and the highest number for the 
fasciated F. imperialis ´Slagzwaard´ (70-85). The range of the number of bracts for the F. imperialis 
cultivars is 22-38, for the interspecific hybrid cultivars this is 10-22.  
The interspecific hybrids always show at least some and sometimes strong anthocyanin coloration of 
the bracts, while F. chitralensis, „Lutea‟, „Argentiovariegata‟ and „Aureomarginata‟ lack coloration of 
the bracts.  
F. chitralensis and F. raddeana have the smallest flowers (resp. 45 x 30 mm and 35 x 60 mm (length 
x width), while within the F. imperialis cultivars the biggest flowers are found („Rubra Maxima‟, 70 x 
70 mm).  
In the plant material used (the Fritillaria species, F. imperialis cultivars and interspecific hybrid 
cultivars) a range of flower colours is found, comprising green yellow, yellow and orange–red.  
The minimum bulb size at which the plants produce flowers is for the F. imperialis cultivars size 18 to 
22 („Rubra Maxima‟). The Fritillaria species and the interspecific hybrids flower already at smaller 
sizes (size 7 – 16), with F. chitralensis showing the smallest size (size 7).  
For the capsules no striking differences were found.  
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Comparing the F. imperialis cultivars and the interspecific hybrids, it is apparent that these differ in 
four characteristics: flowering time, number of bracts in pseudo umbel, minimum bulb size at which 
the plants are able to flower, and the extent to which the bulbs smell. The F. imperialis cultivars 
flower later than the interspecific hybrids, except „Chopin‟ and „Sunset´. The F. imperialis cultivars 
have a much higher number of bracts in the pseudo umbel than the interspecific hybrids. The 
interspecific hybrids flower in a smaller bulb size than the F. imperialis cultivars. The F. imperialis 
cultivars possess a much stronger odour (known as „foxy‟ smell) than the interspecific hybrid 
cultivars, some of which do not smell at all while others smell only weakly. 
 
Table 2, part 1. 
 

 
 
* = seed propagated material 
** = observations of 3 accessions have been combined 
*** =not observed, see text.  
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Table 2, part 2. 

 
* = seed propagated material 
** = observations of 3 accessions have been combined 
*** =not observed, see text.  
 
Discussion 
 
All the investigated plant material belonging to Fritillaria section Petilium show a leafless stem, a 
dense whorl of leaf-like bracts at the top, and nodding flowers (Clark and Grey-Wilson, 2003; 
Wietsma et al., 2015). The results in Table 2 show that there are clear differences among the four 
species. F. chitralensis and F. raddeana differ from F. eduardii, the F. imperialis cultivars and the 
interspecific hybrids in plant size and flower size. 
However, the differences between F. eduardii and F. imperialis cultivars are very small. In 1884 there 
was already a taxonomical problem involving F. eduardii and F. imperialis due to the small difference 
between the two species. In four articles published that year, Eduard Regel described and 
repositioned material that is now known as F. eduardii. In his first article he considered this newly 
discovered species as a new species, but closely related to the crown imperial (F. imperialis). In his 
second and third article he treated F. eduardii as a variety of F. imperialis, although it differed in the 
foxy-smell. In his last article in 1884 Regel introduced two colour variants, one with saffron-yellow 
nodding flowers and the other with purple erect or horizontal flowers. However, in this last article 
names on illustrations were mixed up.  Wietsma et al. (2011) re-established the name F. eduardii for 
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both colour forms. F. eduardii and F. imperialis are morphological very similar but differ in the size of 
the nectaries and in crossing-experiments they never produced seeds (Wietsma et al., 2011). 
Recently, an increase in commercial breeding efforts within Fritillaria sect. Petilium resulted in new 
cultivars suitable for the garden and for cut-flower production. These new cultivars are not only 
produced within the species F. imperialis, but are mostly interspecific hybrids between the four 
species of section Petilium (F. chitralensis, F. eduardii, F. imperialis, F. raddeana). 
According to the International Code of Nomenclature for Cultivated Plants (ICNCP; Brickell et al., 
2016), article 1.4., there is the possibility to apply new botanical Latin names to hybrids of different 
taxa arisen in cultivation, but alternatively (or in addition), cultivated plants arising through 
hybridization may also be named as cultivars, Groups or grexes under the provision of this Code. 
Because the interspecific hybrids of section Petilium have arisen in cultivation and some interspecific 
hybrids consist of more than two species, a classification based on the taxon concept, necessitating 
the introduction of new hybrid taxa, does not seem desirable. Therefore we propose to apply a 
cultonomic approach to classify the cultivated material in Fritillaria section Petilium. 
 
Cultonomic treatments 

 
When proposing changes in (cultonomic) classification and nomenclature, it is important to consult 
the end-users (the bulb retail and exporting companies) to discuss these changes. During a 
discussion organised by the KAVB branch organisation, the end-users noted that in future there will 
be more new cultivars on the market within Fritillaria section Petilium, both within species and based 
on crosses among species within section Petilium. The end-users agreed that these new cultivars 
look very similar to the F. imperialis cultivars and that all of this material could be combined in one 
crop, but that there should be a division into two Groups: one Group (the Crown Imperial Group ) 
consisting of the historical F. imperialis cultivars, with the argument that these cultivars are well 
known and are already sold as crown imperials for a long time, and a second Group with the new F. 
imperialis cultivars and cultivars from other species and species hybrids within Fritillaria section 
Petilium. A name for this second Group has not yet been proposed. Together, the two Groups would 
constitute the crop (van den Berg, 2004), for which the end-users suggest the name „crown‟, 
reserving the name „crown imperial‟ for the cultivars belonging to F. imperialis. A summary of this 
cultonomic treatment is given in Appendix 1. 
 
We are of the opinion that the approach of the end-users is not in line with the International Code of 
Nomenclature for Cultivated Plants (ICNCP; Brickell et al., 2016) because Groups should only be 
formed on the basis of clear, observable differences, and it is not possible to distinguish the Crown 
Imperial Group from the second Group. Based on our research, we suggest a more modern, user-
friendly cultonomic approach, based on morphological characteristics. Because of the overall 
similarity of all of the cultivated material within Fritillaria section Petilium, we suggest to extend the 
crop name crown imperial and apply it to all the cultivars derived from the species F. imperialis and 
all interspecific hybrids produced between this and other species (both simple interspecific hybrids 
between two of these species and complex interspecific hybrids involving more than two 
species).Within this crop we form four user-friendly Groups based on the characteristics early and 
late flowering and yellow and orange-red flower colour. In this proposal the cultivars will be divided 
over this four Groups regardless of their genetic composition. A summary of this cultonomic treatment 
is given in Appendix 2. It should be noted that the end-users reject such a classification with the 
argument that the low number of cultivars make Groups based on flower colour and earliness 
unnecessary.  
At present, the major part of the bulbs produced are grown from historical F. imperialis cultivars 
(cultivars registered before 2000). The growers want to keep these separated from the new species 
hybrid cultivars. The KAVB is not against a new cultivar grouping, but at present it will follow the 
preference of the end users.  
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Our cultonomic treatment, however, provides an approach that is able to accommodate the cultivars 
to be developed in the future, even those that might result from other fritillaries than the Petilium 
species. 
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F. imperialis cultivars in the fields of Fa. Leenen, 2006 and 2011, photos Willem Wietsma. 

 

           
F. imperialis cultivars and breeding stock in the fields of VOF. De Keizerskroon, 2016, photos Willem 
Wietsma. 
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APPENDIX 1 
 
Groups within the crop Crown 
 
1. Crown Imperial Group: the historical F. imperialis cultivars, introduced before 2000. 
2. Group (no name proposed): modern F. imperialis cultivars and cultivars from species hybrids. 
 
Here we list the cultivars belonging to them: 
 
1. Crown Imperial Group. Description: All cultivars belonging to F. imperialis (introduced before 
2000). Standard cultivar: „Aurora‟. 
Cultivars: „Argentiovariegata‟, „Aureomarginata‟, „Aurora‟, „Double Gold‟, „Early Red‟, „Lutea‟, „Orange 
Brilliant‟, „Premier‟, „Prolifera‟, „Rubra Maxima‟, „Slagzwaard‟, „Sulpherino‟, „William Rex‟. 
 
2. Group (no name proposed). Description: Cultivars of F. imperialis or species hybrids within 
Fritillaria section Petilium (introduced from 2000 onwards). Standard cultivar: „Early Passion‟. 
Cultivars: „Beethoven‟, „Castor‟, „Chopin‟, „Early Passion‟, „Early Sensation‟, „Early Fantasy‟, „Early 
Dream‟, „Garland Star‟, „Helena‟, „Orange Beauty‟, „Orange Sweet‟, „Pollux‟, „Red Beauty‟, „Satie‟, 
„Sunrise‟, „Sunset‟, „Tsjaikovski‟, „Vivaldi‟. 
 

     
„Aureomarginata‟, „Orange Brilliant‟ and „Slagzwaard‟  - photos by Hortus Bulborum Limmen.   

https://www.hortus-bulborum.nl/english
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APPENDIX 2 
 

Alternative proposal for Groups within the crop Crown Imperial 
 
As all the investigated plant material belongs to Fritillaria section Petilium and all plant material show 
the typical morphological characteristics (a leafless stem and at the top a dense whorl of leaf-like 
bracts, with nodding flowers), they all belong to the extended crop crown imperial. In our research we 
found four main differences in characteristics within the F. imperialis cultivars and interspecific 
hybrids. Based on these four useful user-friendly differences, flowering time (early and late), 
differences in flower colour (yellow and orange red) we propose to make a subdivision in four cultivar-
groups within the crop Crown Imperial.  
 
 
KEY TO THE GROUPS WITHIN THE CROP CROWN IMPERIAL 
(Dutch: keizerskroon): 
 
1. Early flowering………………………….................................2 
    – Flowering mid-late or late………………….........................3 
2. Corolla yellow 1. Early Yellow Group 
    – Corolla orange, orange red or red: 2. Early Orange-Red Group 
3. Corolla yellow: 3. Late Yellow Group 
    – Corolla orange, orange red or red: 4. Late Orange-Red Group 
 
Here we formally describe the four proposed Groups and list the cultivars belonging to them: 
 
1. Early Yellow Group. Description: Plants flower early (March) with yellow flowers. Standard cultivar: 
„Early Passion‟.  
Cultivars: „Early Passion‟, „Early Sensation‟, „Helena‟, „Tsjaikovski‟.  

 
 
 
 
 
Left:                        
„Early 
Passion‟ 
 
 
Right: 
„Early 
Sensation‟ 
 
 
 
 
 
Photos by  
Willem 
Wietsma.  
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            „Early Dream‟  - photo Hobaho                                             „Early Fantasy‟ 
 

          
                         „Orange Beauty‟                                                        „Red Beauty‟  

https://www.hobaho.nl/en
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                            „Orange Sweet‟                                                          „Sunrise‟   
 
2. Early Orange-Red Group. Description: Plants flower early (March) with orange, orange-red and red 
flowers.  
Standard cultivar: „Orange Beauty‟.  
Cultivars: „Beethoven‟, „Early Dream‟, „Early Fantasy‟, „Orange Beauty‟, „Orange Sweet‟, „Red 
Beauty‟, „Satie‟, „Sunrise‟, „Vivaldi‟. 
 
 
3. Late Yellow Group. Description: Plants flower late 
(April) with yellow flowers.  
Standard cultivar: „Lutea‟.              
Cultivars: „Double Gold‟, „Lutea‟. 
 
 
4. Late Orange-Red Group. Description: Plants flower 
late (April) with orange, orange-red and red flowers.  
Standard cultivar: „Garland Star‟. 
Cultivars: „Argentiovariegata‟, „Aureomarginata‟, 
„Aurora‟, „Castor‟, „Chopin‟, „Early Red‟, „Garland Star‟, 
„Orange Brilliant‟, „Pollux‟, „Premier‟, „Prolifera‟, „Rubra 
Maxima‟, „Slagzwaard‟, „Sulpherino‟, „Sunset‟, „William 
Rex‟. 

 
 
 
„Double Gold‟ - photo Hortus Bulborum Limmen    
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„Garland Star‟ 
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„Sunset‟ - photo Hobaho.nl 
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„Premier‟, „Prolifera‟ and  „Sulpherino‟ – photos Hortus Bulborum Limmen 

 
 

APPENDIX 3 
 

The present status of the F. imperialis cultivars (introduced between 1577 and 2005) 
 

There are only a few sources of written information on F. imperialis cultivars (Hortus Bulborum 
(Leijenhorst, 2004), the International checklist for Hyacinths and Miscellaneous bulbs (van Scheepen, 
1991) and Crown Imperials (Clark & Grey-Wilson, 2003). This information is fragmented and 
sometimes contradictory. A well-preserved collection of these F. imperialis cultivars is maintained by 
the Hortus Bulborum, Limmen, NL. This collection preserves some cultivars which are not grown and 
maintained by growers anymore.  
The oldest F. imperialis cultivar „Duplex‟ dates back to 1594 (Table 1). Characteristic for this cultivar 
is that the orange flowers are situated in two whorls, or tiers of bloom, one sitting immediately above 
the other. Cultivars described with similar characteristics are „Prolifera‟ (orange, second flower head 
on top of the first) introduced before 1613 (Besler, 1613) (probably 1577 but this date is uncertain, 
Leijenhorst, 2004). The cultivar „Kroon op Kroon‟ is according to Leijenhorst (2004) and van 
Scheepen (1991) a synonym of „Prolifera‟. According to Clark & Grey-Wilson (2003) „Kroon op Kroon‟ 
and „Prolifera‟ are synonyms, but according to their description „Prolifera‟ possesses an excessive 
number of small brick red flowers in a single whorl (this description better fits the cultivar 
„Slagzwaard‟). The cultivar „Prolifera‟ is still found in the collection of Hortus Bulborum, but 
unfortunately the „two whorls of flowers, one sitting immediately above the other‟ are not seen 
anymore. According to our previous work (Wietsma et al., 2015) „Prolifera‟ (from the Hortus 
Bulborum) is, based on AFLPs, similar to „Rubra‟. According to the RHS Plant Finder (Cubey et al., 
2018) bulbs are still offered. If there is still plant material available, we propose to use the first used 
name, „Duplex‟ (in cultivation since 1594), for plant material with orange flowers arranged in two 
whorls, or tiers of bloom, one sitting immediately above the other. The names „Prolifera‟ and „Kroon 
op Kroon‟ are considered as synonyms. A kind of double crown in the flowers of the pseudo umbel, 
but in a spiral arrangement, is seen in the modern cultivars „Early Dream‟, „Early Passion‟, „Orange 
Beauty‟ and „Sunrise‟. This spirally elongated crown is best seen in plants derived from big bulbs.  
The cultivar „Slagzwaard‟ (in cultivation since 1771), synonym „Fasciata‟ (synonym „Monstruosa‟ is 
mentioned with a question mark (?), by Leijenhorst, 2004), is described with having a fasciated 
(broad flattened) stem with many orange red (slightly) smaller flowers (Table 2). In the accession of 
the Hortus Bulborum, only ca. 20-30% of the bulbs produce this fasciated stem.  
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Also in previous work (Wietsma et al., 2015) we concluded, based on AFLP(Amplified fragment 
length polymorphism) research, that the two variegated cultivars „Argentiovariegata‟ (in cultivation 
since 1771, flowers red, leaves whitish variegated, van Scheepen, 1991) and „Aureomarginata‟ (in 
cultivation since 1665, flowers red, leaves yellow variegated, van Scheepen, 1991) are genetically 
similar and we suspect that one is a mutant from the other.  
According to Clark & Grey-Wilson (2003) the cultivar „Rubra‟ (not present any more in the collections 
of HBL, FaL and VOFK, but still grown in the Netherlands) “has been treated as a „dustbin‟ cultivar, 
with any red-flowered variant being included if it cannot be fitted into one of the other red-flowered 
cultivars”. Mixtures like these are also still offered under the name F. imperialis „Red‟. Probably, 
traces of seed propagation can still be found in „Rubra‟ and are responsible for these off-types. 
Propagation of the cultivars in the past was done in two ways: clonal propagation by planting a big 
bulb that was spliced in two halves or seed propagation. A disadvantage with this clonal way of 
propagation is that a rather big stock had to be maintained to produce marketable bulbs. A 
disadvantage of seed propagation is that the cultivars were mixtures of genotypes and require a lot of 
selection work. The older cultivars still have the tendency to split when a big bulb is planted, in such a 
way that often two bulbs, not of the proper size for selling, are produced (Wietsma, 1989). 
Propagation to maintain clonal cultivars these days is done by cutting big bulbs with a sterile knife 
(Alkema, 1976; Wietsma & van den Berg, 2018).  
The orange red cultivars „Aurora‟, „Garland Star‟, „Orange Brilliant‟, „Premier‟, „Sulpherino‟, „William 
Rex‟ are still available in the RHS Plant Finder (Cubey et al., 2018), cultivar „Early Red‟ is only found 
in the Hortus Bulborum and is not in the RHS Plant Finder (Cubey et al., 2018).  
The red orange „Rubra Maxima‟, introduced in 1665, synonym „Maxima‟ (van Scheepen, 1991), and 
„De Jagers Favourite‟ (Clark & Grey-Wilson, 2003) is the only tetraploid (2n=48) cultivar and still 
available and mentioned in the RHS Plant Finder (Cubey et al., 2018).  
Clark & Grey-Wilson (2003) mention the cultivar „Foremost‟ (flowers dull orange-red, stem 60-80 cm 
very early flowering (grown in North Cambridgeshire), this cultivar is not commercially available and 
not mentioned in the RHS Plant Finder (Cubey et al., 2018).  

 
F. „Rubra Maxima‟ –  
photo Hortus Bulborum Limmen 
 
 
 
 
 
In cultivation, there are three single flowered yellow 
cultivars known: „Lutea‟ in cultivation since 1665, 
with clear yellow flowers, with faint purple veins, 
„Flava‟ in cultivation since 1665, with yellow flowers 
and „Maxima Lutea‟ (synonym „Lutea maxima‟), in 
cultivation since 1867, with large yellow flowers (van 
Scheepen, 1991). „Maxima Lutea‟ is supposed to be 
tetraploid (2n=48) and „Lutea‟ is diploid (2n=24), for 
„Flava‟ no records of chromosome counts are 
available (van Scheepen, 1991). It is doubtful if the 
present „Maxima Lutea‟ (in cultivation since 1876, 
van Scheepen, 1991) is the tetraploid form, it is 
probably a large diploid „Lutea‟ (Wietsma & de Jong, 
1989). The cultivar „Flava‟ is not offered anymore 
and not mentioned in the RHS Plant Finder (Cubey 
et al., 2018). Like cultivar „Rubra‟, besides clonal 
propagation also seed propagation occurred.  
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For „Lutea‟ various accessions are in cultivation, different in their morphology (plant size, flower size 
and small colour differences in the yellow flower colour), but also within accessions of „Lutea‟ 
morphological differences are found. These mixtures are also offered as „F. imperialis Yellow‟. From 
crossing experiments (not published) we know that the yellow flower colour is based on one 
recessive gene.  
There is one double flowered (12 instead of 6 petals) cultivar „Double Gold‟ introduced in 1979, with 
clear citron-yellow flowers, greening towards the tepal basis. Since 2017 „Double Gold‟ is included in 
the collection of the Hortus Bulborum, but this cultivar never went into production and no suppliers 
are mentioned in the RHS Plant Finder (Cubey et al., 2018). 
 

 
 

Fritillaria imperialis cultivar tepal variation - photo by Laurence Hill, Fritillaria Icones. 
 

http://fritillariaicones.com/
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In wild populations of F. imperialis (Iran) that flower in orange-red shades, very rarely a yellow 
colored plant is found (Alp et al., 2009, Wietsma et al., 2015, Kiani et al., 2017). According to Alp et al 
(2009) “The information regarding the yellow form of this species which is known as “Lutea” dates 
back to 1665 and is referred to hybrid of F. chitralensis and F. imperialis. There is no information 
regarding its origin. However, we found natural plants with yellow flowers in Anatolia. This shows that 
the yellow form is not a hybrid.” Kiani et al. (2017) agrees with Alp et al. (2009) that the yellow form is 
not a hybrid. The cultivar „Lutea‟ and its synonyms could have originated from aberrant colour types 
in wild populations. 

 

 
A selection of Fritillaria imperialis cultivars - photo by Laurence Hill, Fritillaria Icones. 

 
On the website Fritillaria Icones (Hill, 2018) a photograph of cultivar „April Flame‟ (638-April Flame) is 
displayed, with orange-red striped-speckled flowers, no suppliers are mentioned in the RHS Plant 
Finder (Cubey et al., 2018). Cultivar „Striped Beauty‟ is registered by the KAVB in 1999. It can also be 
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found on the website Fritillaria Icones (Hill, 2018) 157-Striped Beauty, with light yellow orange flowers 
with red veins. In the RHS Plant Finder (Cubey et al., 2018) „Striped Beauty‟ suppliers are mentioned.  
Although we did not involve „Early Red‟, „Rubra‟, „Striped Beauty‟ and „Double Gold‟ in this study we 
suggest the inclusion of these cultivars (based on growers‟ information) in Appendix 1 (Groups within 
the crop crown) in 1. Crown Imperial Group: the historical F. imperialis cultivars, introduced before 
2000. In Appendix 2 (Key to the Groups within the crop Crown Imperial) we suggest to include „Early 
Red‟, „Rubra‟ and „Striped Beauty‟ in 4. Late Orange Group, and „Double Gold‟ in 3. Late Yellow 
Group. For „April Flame‟ we have no growers‟ information, only a photograph is known to us. When 
the year of introduction of „April Flame‟ is known, it can be placed in Appendix 1 in Group 1 or 2 
(variety introduced before or after 2000). In Appendix 2 „April Flame‟ could be placed in Group 2 
(Early Orange-Red Group) or Group 4 (Late Orange-Red Group), depending on flowering time.  
 

 
Fritillaria „Helena‟. A hybrid between F. raddeana and F. chitralensis - photo by Laurence Hill, of the  
informative Fritillaria Icones website. 

http://www.fritillariaicones.com/icones/ic100/Fritillaria_Icones157.pdf

