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The protologue of Iris orchioides described and illustrated a juno iris of uncertain provenance,
which was characterised by an elongated stem, glossy green leaves which were not prominently
folded, and yellow flowers with unwinged claws of the outer tepals. When the native juno irises of
Central Asia had been taxonomically classified, the name /. orchioides was misapplied to a species
of the Western Tian-Shan with an abbreviated stem, dark green folded leaves and flowers with
winged claws. We demonstrate that this species name was originally applied to a plant currently
named as I. bucharica, which was collected by N. Maev in 1875 in the Hissar District, Emirate of
Bukhara (now Tajikistan), and its current application is maintained due to the erroneous epitypi-
fication. Iris orchioides and I. bucharica are mapped for the first time, and the route of the Hissar
Expedition in 1875 is traced and mapped.

Introduction

Irises are among the most popular ornamental
plants in the world, widely attracting common
people and specialised plant collectors due to
their spectacular flowers. Iris sect. Juno (Tratt.)
Maxim. is a monophyletic group of bulbous irises
(Ikinci et al. 2011; Mavrodiev et al. 2014), whose
diversity is centred in South-Western and Central
Asia (Crespo et al. 2015). Recent estimations be-
lieve that as many as 70 species can be accept-
ed in this group worldwide (Crespo et al. 2018).
Due to the compact growth and beauty of
juno irises, this group quickly gained recogni-
tion among horticulturalists. In recognition of
the species diversity of juno irises, plant enthusi-
asts sometimes were ahead of taxonomic experts.
During the 1870s, in the beginning of the botan-

ical exploration of the mountainous Central Asia
(Tian-Shan and Pamir), only a single species of
this group was recognised due to the broad taxo-
nomic concept held by early monographers (Bak-
er 1876; Maximowicz 1880), whereas its current
diversity, with the latest additions and corrections
(Vvedensky 1971; Ruksans 2007; Khassanov &
Rakhimova 2012; Khassanov et al. 2013, 2014;
Lazkov & Naumenko 2014; Tojibaev & Turginov
2014; Tojibaev et al. 2014; Lazkov & Sennikov
2017), may reach 32 species in that region. On
the opposite, new species descriptions based on
the material from commercial nurseries and pri-
vate gardens of botanical enthusiasts immediate-
ly emerged when Central Asian plants had been
encountered in cultivation (Carriére 1880; Foster
1899, 1901, 1902). The fragmental character of
such early studies, the paucity of these original
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descriptions, and the virtual absence of any orig-
inal material outside the protologues led to ex-
tensive difficulties in the interpretation of those
species names in emerging taxonomic revisions
(Vvedensky 1935, 1971).

Recent phylogenetic studies of the juno irises
(Ikinci et al. 2011) demonstrated that the Central
Asian species group represents a separate evolu-
tionary branch, which is only distantly related to
the Western Asian and Caucasian groups. The tax-
onomic understanding of this group has always
been difficult, and the latest comprehensive revi-
sion (Vvedensky 1971) was still considered pro-
visional due to the incomplete knowledge on the
variability and taxonomic assignment of many
populations (e.g. Lazkov & Sennikov 2017).

The nomenclature of Central Asian species
of juno irises has been recently overviewed by
Boltenkov (2016), who routinely provided lec-
to- or neotypifications for each species name. In
doing so, he paid little attention to the history of
the species names and the diagnostic characters
involved. Most notably, Boltenkov had not real-
ised that his epitype of Iris orchioides Carriére,
the earliest species name for juno irises in Central
Asia, widely differs from the plants described in
the protologue (Carric¢re 1880).

Our present study aims to resolve the long-
standing confusion surrounding the taxonom-
ic application of Iris orchioides, its geographic
origin, and the history of its discovery. This pa-
per contributes to the Flora of Uzbekistan Project
(Sennikov et al. 2016).

Material and methods

Two species were examined in detail, [ris or-
chioides and I. bucharica Foster, which were in-
volved in the confusion. Plant morphology (diag-
nostic characters and their variability) was stud-
ied and described in living populations and her-
barium collections using the taxonomy developed
by Vvedensky (1935, 1941, 1963, 1971).

The protologue of Iris orchioides (Carriére
1880) was scrutinised for diagnostic charac-
ters. The contemporary gardener’s literature was
screened for further details on the early cultiva-
tion of juno irises in Europe. The history of the
botanical exploration in Central Asia and herbar-

ium collections from that territory was consulted
from Lipsky (1903, 1905). The route of the Hissar
expedition was traced from Maev (1879).

The historical collections from Central Asia
were studied at LE. Species distributions were
mapped using the herbarium collections of FRU,
LE, MW and TASH, published herbarium re-
cords from Vvedensky (1963) and Wendelbo &
Mathew (1975), and documented field observa-
tions on Plantarium (www.plantarium.ru) and iNatu-
ralist (wwwi.naturalistorg). The resulting dataset was
made available through GBIF (Sennikov et al.
2021).

Taxonomy and morphology

Despite the great interest to juno irises in taxo-
nomic and horticultural literature, their identifica-
tion has been much obscured by taxonomic con-
fusions, resulting from the similar morphology of
their vegetative body and the difficulties in pres-
ervation of their floral parts. In his classical works
on juno irises in Central Asia, Vvedensky (1935,
1941, 1963, 1971) recommended to establish the
taxonomic identity of their populations on the ba-
sis of living plants and field observations because
herbarium collections may be unreliable. Another
difficulty comes from imprecisely circumscribed
distribution areas; most of the species in Central
Asia have never been mapped, with very few ex-
ceptions (Lazkov et al. 2014; Lazkov & Senni-
kov 2017).

Iris orchioides, as currently understood (Vve-
densky 1971; Tojibaev et al. 2020), is widely
distributed in the Tian-Shan (Fig. 1), occurring
in Kazakhstan (Pavlov & Poliakov 1958), Kyr-
gyzstan (Nikitina 1951), Tajikistan (Vvedensky
1963) and Uzbekistan (Vvedensky 1941). It is
characterised by rigid, falcate, folded leaves with
completely indistinct internodes; the leaves are
dark green above with a conspicuous white mar-
gin. The flower colouring is white and yellow, the
background tone being most commonly pale yel-
low (varying from pure white to bright yellow);
outer tepals (falls) with a broadly winged claw,
blade expanded, crest finely dissected, surround-
ed by a golden-yellow spot with a few faint vio-
let veins; inner tepals minute. The most similar
species, 1. maracandica (Vved.) Weldelbo, is dis-
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Fig. 1. Distribution areas of Iris orchioides sensu Vved. (@) and I. bucharica sensu Vved. (®), and the route of the Hissar expedi-

tion in 1875 (red line).

tributed in the Nuratau Mts. and Turkestan Range
and differs primarily in the entire crest (Vveden-
sky 1971; Lazkov & Sennikov 2015). Another
similar species, /. tubergeniana Foster, occupies a
narrow area in the Western Tian-Shan and is com-
pletely sympatric with . orchioides, being differ-
ent from the latter in a bright yellow background
tone of the flowers (often with a slight tinge of
green), outer tepals without a distinct spot but
with more prominent violet veins on the blade,
and a narrowly winged claw (Foster 1899; Vve-
densky 1971).

The distribution of Iris bucharica is confined
to the south-western part of the Pamir, between
the Hisor Valley in the north and the Kokcha Riv-
er in the south (Fig. 1), occurring in Afghanistan
(Wendelbo & Mathew 1975), Tajikistan (Vve-

densky 1963), Turkmenistan (Nikitin & Geldyk-
hanov 1988) and Uzbekistan (Vvedensky 1941).
This is a taller plant with a distinct stem and con-
spicuous internodes. Its leaves are not rigid, flat
but much twisted, bright green above, with in-
distinct white margin. The flower colouring as
in I. orchioides; outer tepals (falls) with a linear
claw, blade expanded, nearly completely golden-
yellow, crest entire, with prominent violet veins
around; inner tepals minute. In Central Asia, two
plants pass under this name, with white and yel-
low flower colour or with yellow to golden flow-
er colour (Vvedensky 1935, 1971). Two similar
species with unwinged claws occur in the same
area, 1. vicaria (Vved.) T.Hall & Seisums with
pale violet flowers and 1. warleyensis Foster with
dark violet flowers (Vvedensky 1971). Two more
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species, 1. magnifica Vved. (Turkestan Range,
Uzbekistan) and I graeberiana Sealy (West-
ern Tian-Shan, Kyrgyzstan), are similar to /. bu-
charica in their vegetative parts but differ in the
blue background tone of their flowers and winged
claws of the outer tepals (Vvedensky 1971; Laz-
kov et al. 2014).

Iris orchioides and I bucharica are imme-
diately distinct in the habit (internodes short vs.
elongated), foliage (leaves dark and folded vs.
bright and flat), claws (winged or not), and colour
of the outer tepals (shape of the dark spot, tone of
violet veins) (Fig. 2).

Protologue of Iris orchioides

The protologue of Iris orchioides (Carricére 1880)
was very short and consisted of introductory
notes, an extremely brief description and a draw-
ing.

Diagnostic characters included the stem with
long internodes and distichous foliage and later-
al branches, which make it looking like a Trades-
cantia or an orchid (illustrated), leaves very long
(’trés-longuement”), much twisted (illustrated)
and shiny green (”vert luisant”) above, and flow-
ers greenish-yellow (vert jaunatre”). The flow-

Fig. 2. Morphological comparisons of Iris orchioides sensu Vved. and I. bucharica sensu Vved. A, Habit of /. orchioides, with an
abbreviated stem and rigid, falcate, folded leaves; B, Flower of . orchioides, with prominently winged claws and dissected
crests; C, Original illustration of I. orchioides (Carriere 1880); D, Habit of I. bucharica, with an elongated stem and flat but twist-
ed leaves; E, Flower of I. bucharica, with unwinged claws and entire crests. — Photos: A, B © N.Yu. Beshko (Chimgan, 26 April

2021); D, E © E.A. Davkaev (Luchob, 21 April 2011).
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er description was practically lacking in the pro-
tologue, leaving room for ambiguous interpreta-
tions. Carriére’s comparison of the flower shape
with that of Iris xiphioides Ehrh. (= I latifolia
(Mill.) Voss) was interpreted as an evidence of
winged claws (Hedge & Wendelbo 1972); how-
ever, such wings cannot be seen in the picture and
no yellow-flowered species of juno irises with
taller stems and winged claws has been found
in Central Asia (Vvedensky 1971). Besides, the
crest on the outer tepals was clearly depicted as
entire rather than dissected.

Among the Central Asian species of juno iris-
es, these characters undoubtedly indicate Iris bu-
charica, whereas I. orchioides in its current sense
is immediately ruled out due to the different hab-
it, shape and colour of leaves, and floral details.

Provenance of Iris orchioides

The provenance of Iris orchioides was reported-
ly Asiatic, without a further specification. It was
described from a private garden of Alexandre Go-
defroy-Lebeuf at Argenteuil near Paris, France
(Carriére 1880). However, shortly later (in April
of 1881), Maximilian Leichtlin, a prominent plant
enthusiast from Baden-Baden, Germany (Nagy
1884), reported the discovery of a new species
of Iris from ”Bokhara”, which was characterised
by “deep golden-yellow flowers which are pro-
duced in numbers in the leaf notches along the
main stem” (Leichtlin 1881a). This was a clear al-
lusion on the same plant as described by Carriére,
which had probably not been noticed by Leichtlin
at that time.

Leichtlin promised to the readers that the spe-
cies is new and “will shortly be named by the
writer of the Turkestan flora”. That “writer” was
apparently Eduard Regel, Director of the Imperi-
al Botanical Garden in Saint-Petersburg, who de-
scribed dozens of new species of vascular plants
from Central Asia on the basis of living and dried
collections of the Garden; Regel (1884) report-
ed that a number of living bulbous plants were
received in Saint-Petersburg from Leichtlin in
1882. In confirmation of this conclusion, we
found a fragment specimen at LE, which was sent
by Leichtlin to Saint-Petersburg in March 1882 as
”[ris orchioides” collected in ”Buchara”. As evi-

dent from the handwritten annotation, the speci-
men was preserved in the Garden and passed to
Karl Maximowicz, who treated Iris in Regel’s
work (Maximowicz 1879). Its characters and
provenance agree with those of 1. bucharica.

Before 1880, most of the Russian botanical
expeditions in Central Asia actively explored the
Tian-Shan. The expeditions made by two main
correspondents of the Saint-Petersburg Botani-
cal Garden, Alexei M. Fetissov and Albert Regel,
were concentrated on the Northern Tian-Shan (in-
cluding Kulja, a previously unexplored territory
in Chinese Turkestan that was occupied by Russia
at that time) and did not approach Bukhara (Lip-
sky 1903). No herbarium specimens of Iris bu-
charica were delivered to LE by other collectors,
either (Maximowicz 1880). This means that the
bulbs of . bucharica cultivated in Europe were
unknown in Saint-Petersburg at that time.

According to contemporary evidence (e.g.
short notes in Der Obstgarten 3(6): 70. 20 Feb
1881), in the late 1870s, seeds and bulbs from
Central Asia were distributed to Leichtlin from
Berlin and sourced from Karl Koopmann, then
Director of Experimental Station for Forestry,
Fruit and Wine Culture in Margelan, Fergana Re-
gion, Russian Turkestan. At that time, the distri-
bution area of lris bucharica (the real identity of
”[. orchioides”) north of the Panj River belonged
to the Emirate of Bukhara, which was very re-
cently conquered by the Russian Empire to be-
come its protectorate. By the agreement made in
1873, Bukhara retained its government and tradi-
tional laws but lost its political independence and
admitted Russian activities in its territory.

Only one expedition explored the mountain-
ous Bukhara to deliver living specimens of spring
flowers before 1879, i.e. the beginning of the cul-
tivation of “Iris orchioides” in Europe. In 1875
(24 April — 13 June), the first Hissar expedition
was organised by the Governor-General of Turke-
stan, K.P. von Kaufmann, and headed by military
geographer Nikolai A. Maev, then the editor of
the weekly official newspaper Turkestanskie Ve-
domosti. The expedition was tasked with the
first geographical survey of the Hissar District,
which was completely unknown to the Europe-
ans at that time. Maev was interested in the local
history and geography, and collected specimens
of animals and plants; one plant species (Acan-
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tholimon maewianum Regel) was named in his
honour on the basis of his specimens delivered
from the Hissar expedition (Regel 1879). Maev
was not a botanist and therefore made no regu-
lar floristic exploration; nevertheless, he admired
colourful flowers (Maev 1879), was interested
in horticulture and introduced a number of new
plants to ornamental cultivation in Tashkent (Lip-
schitz 1952). During the expedition, Maev visit-
ed a large part of the distribution area of 1. bucha-
rica and had an opportunity to collect its bulbs in
many places: e.g. along the Hisor Valley, the Ka-
firnigan or Kyzyl-Suu rivers (Fig. 1).

The Hissar expedition was omitted from the
history of the early botanical exploration of Cen-
tral Asia (Lipsky 1903), probably due to the pau-
city of its herbarium collections delivered to the
Imperial Botanical Garden in Saint-Petersburg
(Lipsky 1905). Maev was more inclined towards
a garden use of the plants; for example, another
spectacular species seems to have been originally
introduced to Europe with the material from the
same expedition — Allium stipitatum Regel, whose
bulbs were also imported in 1879 from ”Bucha-
ra” (Leichtlin 1881b) before its formal taxonomic
description was published on the basis of herbar-
ium specimens in Saint-Petersburg (Regel 1880).

Taxonomic interpretations

In early works, Iris orchioides was uniformly in-
terpreted as a robust plant with long glossy leaves
and unwinged claws of the outer tepals (Baker
1890; Foster 1892; Dykes 1913). Dykes (1913)
correctly circumscribed its distribution area as the
Hissar District and cited correctly identified his-
torical specimens, which belong to 1. bucharica
as currently understood.

The first plants of ”Iris orchioides” cultivated
in Europe and described by Carriére (1880) be-
longed to a colour variant of 1. bucharica with
a bright yellow background tone of the flowers.
When another variant of this species, with a white
to very pale yellow background tone of the flow-
ers, had reached Europe from the Surxob Riv-
er in the Hissar District, it was immediately dis-
tinguished from the original 1. orchioides and
described as 1. bucharica (Foster 1902; Dykes

1913). This apparent difference in the flower col-
ouration led to their separation as two species be-
fore Wendelbo & Mathew (1975) merged the two
variants into a single species. This taxonomic is-
sue is dealt with elsewhere (Sennikov et al. 2022).

Fedtschenko (1902) was the first to apply the
name [Iris orchioides to plants collected in the
wild. However, she provided no taxonomic opin-
ion, and her plants were later described as 1. mag-
nifica (Vvedensky 1935). In the first revision of
Iris in Central Asia, Fedtschenko & Fedtschenko
(1905) included 1. bucharica in the broadly de-
fined 1. orchioides. Fedtschenko (1909, 1915) in-
terpreted 1. orchioides as plants with a tall stem
and yellow flowers but with winged claws, indi-
cating its distribution in the Western Tian-Shan
and the Pamir-Alay. In this interpretation, the ex-
act application of the species name became un-
certain but the mention of winged claws opposed
the species to 1. bucharica and laid the basis for
its further misinterpretations.

Vvedensky (1935, 1941, 1963, 1971) had a
precise species concept which was largely based
on field observations. He applied the name Iris
orchioides to the species of the Tian-Shan with
abbreviated stems and yellow-blotched flow-
ers with broadly winged claws, and this inter-
pretation became broadly accepted (e.g. Wendel-
bo & Mathew 1975). After the influential works
of Vvedensky, the early understanding of 1. or-
chioides as the yellow-flowered 1. bucharica was
considered misapplication (e.g. Species Group of
the British Iris Society 1997).

Current nomenclature

Vvedensky (1935) indicated that Iris orchioides
was described from Darbaza Village near Tash-
kent (now in Turkestan Region, Kazakhstan) and
its type is kept at Tashkent (present-day TASH).
This statement reflects Vvedensky’s personal ob-
servations of the species in the field and stands
for a surrogate type designation (corresponding
to neotypification of our times). However, the
type specimen was not cited by Vvedensky and
his presumed neotypification cannot be effective
in the presence of at least one original element
that is eligible for lectotypification, i.e. a drawing
published in the protologue.
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The herbarium collections of Elie-Abel Car-
riére are unknown and probably have never been
systematically preserved (Williams 2004). Bol-
tenkov (2016) designated the drawing in the pro-
tologue as the lectotype of Iris orchioides. Since
the drawing portrayed a potted plant alive, with
its underground parts hidden in the soil, he des-
ignated the intended “neotype” of Vvedensky
(1935) as an epitype solely in order to cover the
underground parts. In doing so, Boltenkov (2016)
followed the taxonomic concept shaped by Vve-
densky (1935) but neglected the apparent mis-
match in a number of diagnostic characters which
can be seen in the lectotype drawing (referable to
1. bucharica) and the epitype specimen (referable
to 1. orchioides sensu Vved.).

Our analysis demonstrated that the name Iris
orchioides has been taxonomically misapplied for
85 years, when the protologue was misinterpret-
ed and the name was consistently used in a sense
different from the designated lectotype. In this
case, conservation of the species name is required
under Art. 57.1 (Turland et al. 2018). Neverthe-
less, due to the taxonomic mismatch between the
epitype and the lectotype it supports, the species
name may be applied in the sense of the epitype
under Art. 9.20, until the logical conflict in the
nomenclatural rules is resolved (Mazumdar et al.
2020).
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