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A novelty for the flora of China: Siberian “endemic” Euphorbia karoi
(Euphorbiaceae) occurs in the south part of Inner Mongolia
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Abstract. Euphorbia karoi, a species described from South Siberia (the vicinity of Nerchinsk) and known from only a few gathe-
rings, is reported from China, the southern part of the Inner Mongolia Autonomous Region. This species was collected by the
Russian expedition led by P. K. Kozlov (1908) in the Helan (Alashan) Mountains and also in the Jiufeng Mountains (according
to the specimen image from PE Herbarium). E. karoi is accepted here in the strict sense; its taxonomic status and characters are
discussed. The current disjunction in its distribution may be explained by the expansions of the steppe and desert flora into Si-
beria from Central Asia during the Cenozoic.

Keywords: Fuphorbia, spurge, Siberia, Inner Mongolia, Helan Mountains.

Amnnorauus. Euphorbia karoi — sua, onucanupiii u3 I0:xHoii Cubupyu 1 M3BECTHBIIT 110 HEMHOIUM cOOpaM, IPUBOLUTCS IJIS 10K-
HOIi yacT aBTOHOMHOTO pailona Buyrpennsas Monrosms (Kurait). 9tot Bug 6611 cobpan B ropax Xaanbluaib (Aalianp) pyc-
ckoil axcmeaunmeit mox pykosoactsoM I1. K. Koszmosa (1908), a tarxke otmeden B ropax IOdenr. E. karoi mpurnMaetcst B y3KOM
CMBICTIE, 00CYIKAACTCS €ro CTaTyC U OTINYHTe bHbIe Ipu3Haku. COBpeMEHHast IM3BIOHKIINS B €r0 PACIPOCTPAHEHUN 0OBIICHSIET-
Cs1 HEOIHOKPATHBIMH OKCITAHCHSIMHU CTEITHO 1 MycThIHHON (htopsl B Cubnpb u3 [lenTpaabioit A3 Ha TPOTSKEHUN KallHO3051.

Kiouessie cnosa: Fuphorbia, monouaii, Cubupb, Buyrpentsiss MoHroust, ropbl Xa/aHbIIAHb.

During the preparation of Euphorbia L. treatment
for the project “Plantae Asiae Centralis”, I noted an un-
named specimen from the Helan (Alashan) Mountains
(China, Inner Mongolia), which then was identified as
Euphorbia karoi Freyn — a species described from South
Siberia (Nerchinsk, Transbaikal Territory according to
the modern administrative subdivisions of Russia). This
paper aims to confirm the current taxonomic status of
E. karoi and explore the possible origin of the significant
disjunctions in its distribution area.

Taxonomic history of Euphorbia karoi

Euphorbia karoi Freyn (section Esula (Pers.)
Dumort.) was described by Freyn (1896), who wrote
a treatment of the Siberian collection of Ferdinand
Karo — a pharmacist who worked in Irkutsk during
1887-1899. He gathered many specimens from the
areas around Irkutsk, Nerchinsk and Blagoveshchensk;
part of this collection after Freyn’s treatment was sold
(Borodin, 1908), so his specimens are currently housed
in several herbaria of the world.

lMocmynuna e pedakyuto | Submitted: 10.06.2021

Originally E. karoi was known from the vicinity of
Nerchinsk only. This fact was mentioned by Prokhanov
(1949) in his Euphorbia treatment for the “Flora of the
USSR”. Later Popov (1959) recorded this species for
some other localities in Transbaikalia and interpreted
its characters (judging from the description and illus-
tration) a little differently from the protologue. Grubov
(1975) and Peschkova (1979) generally followed Po-
pov’s concept.

Basargin (1981) downgraded E. karoi to subspecies
of E. discolor Ledeb.! and circumscribed it more broadly
in terms of morphological characters and geographical
distribution. According to Basargin (1981), E. discolor
subsp. karoi (Freyn) Bassargin occurs in South-East

! Prokhanov (1949) gave the name E. discolor to the common-
est and very variable species of Euphorbia sect. Esula occurring
in Siberia, Russian Far East, Eastern Kazakhstan, Mongolia,
part of China, Korean Peninsula, etc. However, this name is
likely a later homonym. Baikov (2007) accepted several spe-
cies in place of E. discolor, including E. esula L. and E. borealis
Baikov. Authors of “Flora of China” (Ma, Gilbert, 2008) refer
such plants to an extremely variable E. esula. A careful revision
of this group is necessary.

lpunama k nybnaukayuu | Accepted: 05.10.2021



132

Transbaikalia, North-East China, east and southeast
parts of Mongolia; some “spots” are known in South Si-
beria, Yakutia, and the Russian Far East. Following this
record, Gubanov (1996) included this subspecies in his
vascular plant checklist of Outer Mongolia (Mongolian
People’s Republic). However, Baikov (1996, 2007) re-
turned to a narrow circumscription of this taxon and
treated it as a distinct species endemic to Siberia.

Recently, E. karoi became a subject of dedicated
study of its ecological preferences and morphology.
Some new localities have been discovered; the species
was included in the “Red Data Book of the Transbaikal
Territory” (Komissarova, 2010, 2017).

Material and methods

Collections of the Herbarium of the Komarov Bo-
tanical Institute (LE) and images of relevant speci-
mens from other Herbaria (IRK, NS, P, TK, W, WU)
were used for this work. I also used resources of Glo-
bal Plants on JSTOR (2021), Virtual Herbaria JACQ
(2021), Moscow Digital Herbarium (Seregin, 2021)
and database of the Herbarium, Institute of Botany,
Chinese Academy of Sciences (PE) (http://pe.ibcas.
ac.cn/en/). Morphological terminology generally fol-
lows Riina et al. (2013). The morphological description
is based on the available herbarium specimens, existing
descriptions (Freyn, 1896; Prokhanov, 1949) and other
sources (Baikov, 2007; Komissarova, 2010). The conser-
vations status was assessed according TUCN (2012).

Results

In Siberia, E. karoi is known mainly in the Transbai-
kal Territory: locus classicus near Nerchinsk, two locali-
ties in the city limits of Chita and its close vicinity and
one locality near the village of Bogomyagkovo in the
Shilka District (Baikov, 2007; Komissarova, 2017).

Baikov (2007) also cited the herbarium specimen
collected in the Kachug District of the Irkutsk Region,
on the rocks of the Lena River near Chanchur village.
Unfortunately, it was impossible to find this specimen
in IRK where it should be kept.

The locality in China (Inner Mongolia) was discov-
ered in the holdings of the LE Herbarium (East and
Central Asia section). The specimen from the Helan
(Alashan) Mountains in the Tszosto Gorge (full cita-
tion see below in “Taxonomic treatment”) has been
collected during the Imperial Russian Geographical
Society expedition led by P. K. Kozlov (Fig. 1). Dur-
ing April — June 1908, the main body of the expedition
team stayed in Dingyuanying oasis (now — Bayan Hot
or Alashanchi — a center of Alashan aimag (prefec-
ture)), but some members of the group made excursions
to the Alashan Ridge (Kozlov, 1923).
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The study of digital holdings of the PE Herbar-
ium from Inner Mongolia showed that a specimen
collected in the Jiufeng Mountain, Bautou District
(PE 00928536) is very similar if not identical to E. ka-
70i.

Thus, the distribution area of E. karoi, which was
considered endemic to the southern part of East Sibe-
ria, was expanded to Inner Mongolia.

Taxonomic treatment

Euphorbia karoi Freyn, 1896, Oesterr. Bot. Z. 46:
58. = Tithymalus karoi (Freyn) Prokh. 1949, Fl. URSS,
14: 424, nom. altern. = Euphorbia discolor Ledeb. subsp.
karoi (Freyn) Bassargin, 1981, Bot. Zhurn. 66, 3: 430,
p. p., quoad typo. — Lectotype (Baikov, 1994:
125): Dahuria, Steingeroll am Nerczflus, w rossypach
skal nad Nerczei, 1892, Karo, Ne 8 (LE: LE 01056950!
(Fig. 2); isolectotypes: BMO001050421 — image!,
C10011239 — image!, DAO000424470 — imagel,
HBG-516224 — image!, G00441410!, GOET003721 —
image!, JE00002883 — image!, LE 01056951—
LE 01056953!, LD 1213456 — image!, LD 1213516 —
image!, LD 1213576 — image!, MW0595596 — image!,
P00606736!, P00606737!, P00606739!, W 1892-
0003914!, WU 0044260!).

Glaucous perennial herb. Root thin, vertical, creep-
ing. Stems erect, sometimes slightly curved, shortly
pilose or glabrous, 6-12 cm high, 1-1.8 mm thin, usu-
ally with sterile axillary vegetative shoots, 1-9 c¢m long,
sometimes exceeding the stem. Lower leaves scale-like,
coriaceous. Stem leaves more or less scattered narrow-
linear, linear-spathulate or linear-lanceolate, entire,
base truncate, apex obtuse or slightly acutate, glabrose,
10-35 mm long and 1-2.2 mm wide, 7-15(30) times
as long as wide, only midrib visible. Leaves of axillary
vegetative shoots linear, base cuneate, apex shortly
acute, glabrous, 15-60 mm long and 0.6—1.5 mm wide.
Terminal rays of synflorescence (4)5, axillary rays 0-5,
glabrous, 1-2 times dichotomous, 1.5-6 c¢m long. Ray
leaves similar to upper stem leaves. Raylet leaves two,
free, obtriangulate with cuneate flabellate base and tri-
angulate or widely truncate apex (similar to Ginkgo leaf)
or triangulate-reniform, 5-8 mm long and 10-12 mm
wide. Cyathium ca. 1.5 X 2 mm, glands 4, purple, falcate
or semilunate, converging, appendages very short or ab-
sent, styles ca. 1.5 mm long, coalesce about one-third of
the length. Capsules subspherical, smooth, ca. 2.5 mm

! The collection date in the protologue is 24 V 1889. Borodin
(1908) mentioned that Karo’s collections made in 1889 were
distributed in 1892. There are two kinds of labels on Karo’s
specimens from Nerchinsk: fully printed with the indication
1889 and handwritten with 1892 (year of distribution). Both
bear the same number and are undoubtedly duplicates.
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Fig. 1. Euphorbia karoi specimen from the Helan Mountains (LE 01071343).
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Fig. 2. Lectotype of Euphorbia karoi (LE 01056950).
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diam., seeds more or less ovoid, ca. 2 mm long
and 1.5 mm wide, carunculate.

Specimens studied  (except
type material): Russia, Transbaikal Terr-
ritory: HepuuHck, mo kameHUCTOMY OOpbBI-
By ropsl Mypomuxu Ha p. Hepum, VI 1891,
Crykos, Ne 270 [Nerchinsk, of stony cliff
of the Muromikha hill on the river Nercha,
VI 1891, Stukov, Ne 270!] (LE 01071341},
LE 01071342!); Oxp. 2. Yuma, Tumosckas
conxa, cmennou cxaon, VIII 1966, [B. U1.] [ly-
senosa | Vicinity of Chita, Titovskaya hill,
steppe slope, VIIT 1960, B. I. Dulepova] (TK-
004253 — imagel); mam ace, 15 V 1970, ona
ace [ibidem, 15 V 1970, eadem] (NSK0084779
— image!l, NSK0084780 — image!); China,
Inner Mongolia: Anamanckuii xpebet, yiie-
abe 1130CTO, O CYyXOMY MECYaHOMY PyCIy,
19 V 1908, C. C. Yersipkun, Ne 189 [Alashan
Range, Tszosto Gorge, on dry sand river-
bed, 19 V 1908, S. S. Chetyrkin, Ne 189]
(LE 01071343!); Julglll,  xI%%k 73 [Ji-
ufeng Mountain, s. d.?, Liu Donglai, Ne 73]
(PE 00928536 — image!).

Habitats: steppes on well-warmed
rubble-stony south-facing slopes (Komissa-
rova, 2010, 2017), dry riverbeds.

Flowering time: mid-April — May (Komis-
sarova, 2010, 2017).

Distribution: Russia: Irkutsk Region (?),
Transbaikal Territory (4 known localities); China: Inner
Mongolia Autonomous Region (2 localities). — Fig. 3.

Conservation status: VU B2a,b(iiii).

Discussion

So far, most of herbarium specimens of E. karoi
were known from the locus classicus, and the discov-
ery of new localities could revise our understanding of
its habit. Currently, E. karoi could be recognized from
the commonest species (or group of species, see foot-
note jn p. 131) of the section Esula (E. borealis Bai-
kov, E. esula L. in the sense of the authors of “Flora of
China”, etc.) by its dark glaucous colour, short stem,
very narrow stem leaves, usual presence of more or less
long sterile axillary shoots with more narrow leaves
than stem ones. Specimens from locus classicus have pi-
lose stems and rays, but the specimen from the Helan
Mountains is glabrous, similarly to the one from the Ir-

! Two specimens share the same number, but the first is dated
as VI 1889-91, the second — June 1891.

2 The specimen was collected before 27 VII 1953, because
bears a determination slip with this date.
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Fig. 3. Distribution of Euphorbia karoi.

kutsk Region (Baikov, 2007). It also evidently differs by
its earlier flowering time.

By morphological characters, E. karoi is similar
to small glaucous ephemeroid, more or less narrow-
leaved perennials, such as E. leptocaula Boiss., E. subtilis
(Prokh.) Prokh., E. astrachanica C. A. Mey. ex Trautv.,
and especially to the latter. All these species occur in
steppes and steppe-like plant communities and some-
times occupy rocky localities by river valleys.

The discovery of this “Siberian endemic” in the
mountains of Inner Mongolia is exciting and inter-
esting, but not very unexpected. A strikingly similar
case is represented by Borodinia tilingii (Regel) Ber-
kut. (Brassicaceae), initially described as B. baicalen-
sis N. Busch from the Lake Baikal area. Later, this spe-
cies was found in several localities in Transbaikalia and
the Russian Far East. However, it was later discovered
that this species also occurs in Inner Mongolia (in the
Helan Mountains!) and for a long time was known as
Arabis alaschanica Maxim., so the combination A. tilin-
gii (Regel) Berkut. has been made (Berkutenko, 2003).
Then it was renamed as A. macrophylla (Turcz.) Berkut.
(Berkutenko, 2005); recently molecular data shown the
close relationship of Borodinia N. Busch with Boechera
A. Love et D. Love, at least one of its clades (Kiefer et
al., 2009; Alexander et al., 2013). A second prominent
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example of a similar distribution pattern is Mannaget-
taea hummelii H. Smith (Orobanchaceae), described
from the Gansu Province and occurring in the East
Sayan Mountains and known as M. ircutensis Popov
(Krasnoborov, 1975).

During the Cenozoic era and even earlier, there were
several waves of expansion of steppe and even desert
plants in Siberia (Malyshev, Peschkova, 1984). The cur-
rent distribution pattern of E. karoi, and other species
mentioned above, is clear evidence of this phenomenon.
New localities of E. karoi will likely be discovered dur-
ing field observations and excursions during the spring-
time (April — May).

Acknowledgements

The work was carried out in the framework of the
institutional research project of the Komarov Botanical
Institute (Ne AAAA-A19-1190312900521-1). I am very
grateful to Irina Popova and Tatyana Yusupova for
beneficial consultations on P. E Kozlov expeditions and
information on geographical names of Inner Mongolia,
and to Maria Vorontsova for linguistic revision of the
manuscript. Suggestions of two anonymous reviewers
are also highly appreciated.

References

Alexander P. J., Windham M. D., Beck J. B., Al-Shehbaz 1. A.,
Allphin L., Bailey C. D. 2013. Molecular phylogenetics and
taxonomy of the genus Boechera and related genera (Bras-
sicaceae: Boechereae) // Syst. Bot. Vol. 38, Ne 1. P. 192—
209.
https://doi.org/10.1600,/036364413X661917

Baikov K. S. 1994. Position of Siberian species in the system of
the genus Euphorbia 1. // Byull. Moskovsk. Obshch. Isp.
Prir., Otd Biol. Vol. 99, iss. 6. P. 122—128. [In Russian with
English abstract] (Baiikos K. C. 1994. [Tonoxenue cubup-
CKUX BHJIOB B cucreme poza Euphorbia L. // Bion. MOUTI.
Ota. 6uoa. T. 99, soim. 6. C. 122—-128).

Baikov K. S. 1996. Semeistvo Euphorbiaceae — molochainyye
[Euphorbiaceae — spurge family] // Flora Sibiriae. Novosi-
birsk: Nauka. Vol. 10. P. 38—58. [In Russian] (Baiikos K. C.
1996. CemetictBo Euphorbiaceae — monogaiinbie // @nopa
Cubupu. Hosocubupcek: Hayka. T. 10. C. 38—58).

Baikov K. S. 2007. Euphorbia Asiae Borealis. Novosibirsk:
Nauka. 362 p. [In Russian] (Baiikos K. C. 2007. Mosiouau
Cesepnoii Asun. HoBocubupcek: Hayxka. 362 c.).

Basargin D. D. 1981. On the intraspecific differentiation in
Euphorbia discolor (Euphorbiaceae) // Bot. Zhurn. Vol. 66,
Ne 3. P. 428—431. [In Russian] (bacaprun /1. /. 1981. K Bo-
IpOCy O BHYTPUBUA0BOI aquddepernnanun FEuphorbia dis-
color (Euphorbiaceae) // Bor. xypu. T. 66, Ne 3. C. 428—
431).

Berkutenko A. N. 2003. On the genus Borodinia (Cruciferae)
// Bot. Zhurn. Vol. 88, Ne 11. P. 129—134. [In Russian with
English abstract] (Bepkyrenko A. H. 2003. O poxe Boro-
dinia (Cruciferae) // Bor. xypu. T. 88, Ne 11. C. 129-134).

HoBocCTM cucTemMaTmKm BbiClMX pacTtennit | Tom 52 | 2021

D.V. Geltman

Berkutenko A. N. 2005. Combinatio nova in genere Arabis L.
(Cruciferae) seu de genere Borodinia N. Busch denuo //
Novosti Sist. Vyssh. Rast. Vol. 37. P. 91-94. [In Russian]|
(Bepkyrenko A. H. 2003. Hosast komGunanus B poje Ara-
bis L. (Cruciferae) win ete pas o poje Borodinia N. Busch
// Hosoctu cuct. Boicut. pacr. T. 37. C. 91-94).

Borodin I. P. 1908. Kollektory i kolletsii po flore Sibiri [Col-
lectors and collections on the flora of Siberia]. St. Peters-
burg: Tipogr. Imp. Akad. Nauk. 347 p. [In Russian] (Bo-
poaun U. I1. 1908. KosurekTopsl n KoJuteKiuu 1o Giope
Cubupu. CI16.: Tumorp. mm. Akaz. nayk. 347 c.).

Freyn J. 1896. Plantae Karoanae Dahuricae // Osterr. Bot. Z.
Jahrg. 46, Ne 2. S. 53-59.
https://doi.org/10.1007/BF01794807

Global Plants on JSTOR. 2021.
https://plants.jstor.org (Accessed 05.06.2021).

Grubov V. 1. 1975. Sem. Euphorbiaceae Juss. — molochainyye
[Euphorbiaceae Juss. — spurge family] // Flora Zabaikalya
[Flora of Transbaicalia]. Vyp. [Iss.] 7. Leningrad: Nauka.
P. 682-687. [In Russian] (Ipy6os B. 1. 1975. Cem. Eu-
phorbiaceae Juss. — momouaiiabie // Mmopa 3abaiikaibs.
B 7. J1.: Hayxka. C. 682—-687).

Gubanov L. A. 1996. Conspectus of the flora of Outer Mongolia
(vascular plants). Moscow: Valang. 136 p. [In Russian] (Iy-
6anoB W. A. 1996. Koncnexr cduopsr Buenrteii Monroanu
(cocynucteie pactenust). M.: Bananr. 136 c.).

TUCN. 2012. TUCN Red List categories and criteria: Version
3.1, 2" ed. Gland; Cambridge: TUCN.
https://www.iucnredlist.org (Accessed 06.05.2020).

Kiefer C., Dobes C., Koch M. A. 2009. Boechera or not? Phy-
logeny and phylogeography of eastern North American
Boechera species (Brassicaceae) // Taxon. Vol. 58, Ne 4.
P.1109-1121.
https://doi.org/10.1002/tax.584005

Komissarova S. S. 2010. Euphorbia karoi Freyn — rare species
of the East Zabaikalye // Problemy izucheniya rastitel-
nogo pokrova Sibiri [Problems of investigations of the
vegetation cover of Siberia]: Materialy IV Mezhdunarod-
noi nauchnoi konferentsii, posvyashchennoi 125-letiyu
Gerbariya im. P. N. Kryvova Tomskogo gosudarstvennogo
universiteta i 160-letiyu so dnya rozhdeniya P. N. Krylova
[Problems of studying the vegetation cover of Siberia: Ma-
terials of the IV International Scientific Conference dedi-
cated to the 125" anniversary of the P. N. Krylov Herbari-
um of the Tomsk State University and the 160" anniversary
of P. N. Krylov’s birth]. Tomsk. P. 251-253. [In Russian]
(Komuccaposa C. C. 2010. Euphorbia karoi Freyn — pen-
kuit Bug Bocrounoro 3abaiikaibs // IIpobieMbl uzyueHust
pacrutesibHoro nokposa Cubupu: Marepuasibr [V Mesk-
JyHap. Hayd. KOH®., mocssl. 125-metuo Tepbapust um.
I1. H. Kpsuiosa Tomckoro roc. yaus. u 160-seTuto co qHst
poskaenus I1. H. Kpsinosa. Tomcek. C. 251-253).

Komissarova S. S. 2017. Molochai Karo — Euphorbia karoi
Freyn [Karo’s spurge — Euphorbia karoi Freyn] // Kras-
naya kniga Zabaikalskogo kraya [Red Data Book of the
Transbailkal Territory]. Novosibirsk. P. 150—151. [In Rus-
sian] (Komuccaposa C. C. 2017. Mosouaii Kapo — Euphor-
bia karoi Freyn // Kpachas kHura 3abaiikajbCKOTO Kpasi:
Pacrenust. Hopocubupck. C. 150—151).



A novelty for the flora of China: Siberian “endemic” Euphorbia karoi (Euphorbiaceae)

Kozlov P. K. 1923. Mongolia i Amdo i mertvyi gorod Khara-
Khoto [Mongolia and Amdo and the dead city of Khara-
Khoto]. Moscow; Petrograd: Gosudarstvennoye izdatel-
stvo. 679 p. [In Russian] (Kosmos II. K. 1923. Monromms
u Amzio 1 MepTBBITi Topos Xapa-Xoto. M.; [lerporpan: Toc.
u3z-Bo. 670 c.).

Krasnoborov 1. M. 1975. De genere Mannagettaea H. Smith
(Orobanchaceae) in URSS // Novosti Sist. Vyssh. Rast.
Vol. 12. P. 248-250. [In Russian] (Kpacro6opos 1. M.
1975. O pone Mannagettaea H. Smith (Orobanchaceae) B
CCCP // Hosocru cucrt. Boicir. pact. T. 12. C. 248-250).

Ma J. S., Gilbert M. G. 2008. Euphorbia L. // Flora of China.
Vol. 11. Beijing: Science Press; St. Louis: Missouri Botani-
cal Garden Press. P. 288—313.

Malyshev L. 1., Peschkova G. A. 1984. Osobennosti i genesis
flory Sibiri (Predbaikalye i Zabaikalye) [ Features and gen-
esis of the flora of Siberia (Cisbaikalia and Transbaikalia)].
Novosibirsk: Nauka. 265 p. [In Russian] (Mausbites JI. 1.,
IMenxosa I A. 1984. Ocobernoctu u reresuc haopsr Cu-
6upu (ITpenbaiikanbe u 3abaiikanbe). HoBocubnpcek: Ha-
yKa. 265 c.).

Popov M. G. 1959. Flora Srednei Sibiri [Flora of Middle
Siberia]. Moscow; Leningrad: Izdatelstvo Akademii nauk
SSSR. Vol. 2. P. 555-918. [In Russian] (ITorros M. I 1959.
Duopa Cpenneii Cubupu. M.; JI.: Usa-Bo Akax. Hayk
CCCP. T. 2. C. 555-918).

137

Peschkova G. A. 1979. Sem. Euphorbiaceae — molochainyye
[Fam. Euphorbiaceae — spurge family] // Flora Sibiriae
Centralis / L. 1. Malyshev, G. A. Peschkova (eds.). Vol. 2.
Novosibirsk: Nauka. P. 647—650. [In Russian] (ITenrko-
Ba . A. 1979. Cem. Euphorbiaceae — momouaiiubie // @iio-
pa Ienrpanbroit Cubupu / nox pen. JI. Y. Masnbliesa,
I. A. TTemkosoit. T. 2. HoBocubupcek: Hayka. C. 647—650).

Prokhanov Ya. I. 1949. Rod molochai — Euphorbia L. [ Genus
spurge — Euphorbia 1..] // Flora URSS. Vol. 14. Moscow;
Leningrad: Editio Akademiae Scientiarum URSS. P. 304—
495. [In Russian] (ITpoxanos . 1. Pox momouait — Eu-
phorbia L. // ®aopa CCCP. T. 14. M,; JL.: Vsa-80 AH
CCCP. C. 304-495).

Riina R., Peirson J. A., Geltman D. V., Molero J., Frajman B.,
Pahlevani A., Barres L., Morawetz J. J., Salmaki Y., Zarre S.,
Kryukov A., Bruyns P. V,, Berry P. E. 2013. A worldwide
molecular phylogeny and classification of the leafy spurg-
es, Euphorbia subgenus Esula (Euphorbiaceae) // Taxon.
Vol. 62, Ne 2. P. 316—342.
https://doi.org/10.12705/622.3

Seregin A. P. (ed.). 2021. Moscow Digital Herbarium: Elec-
tronic resource / Moscow State University, Moscow.
https://plant.depo.msu.ru/ (Accessed 18.05.2021).

Virtual Herbaria JACQ. 2021.
https://herbarium.univie.ac.at/database/search.php (Ac-
cessed 18.05.2021).

Novitates Systematicae Plantarum Vascularium | Volume 52 | 2021




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




