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Summary. Kalidium juniperinum Sukhor. et Lomon. is described as a species new to science. It is similar to K. folia-
tum in having a short leaf blade but differs by the presence of numerous slender, prostrate, or ascending stems forming 
mats vs. the stout main upright stem; acuminate bracts slightly exceeding the flower cyme vs. obtuse bracts equal to the 
flower cyme; the exserted pericarp looking like a bulge on the one-seeded diaspore vs. not or slightly elevated top of the 
diaspore; shorter anthers; the geographic range in the highlands and mountainous steppe zone vs. Eurasian lowland 
(semi-)desert regions. K. juniperinum is recorded in Russia (West Siberia and Sayan Mountains), Eastern and North-
ern Kazakhstan, the Mongolian Altai, and NW China. The names K. foliatum α [var.] glomeratum Fenzl and Kalidium 
foliatum β [var.] brevifolium Fenzl are lectotypified and synonymized with K. juniperinum.
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Аннотация. Описан новый вид Kalidium juniperinum Sukhor. et Lomon. Он схож с K. foliatum вследствие на-
личия короткой листовой пластинки, но отличается от последнего многочисленными тонкими, простёртыми 
или восходящими стеблями, формирующими дерновинки, остроконечными, немного превышающими цимы 
брактеями, несколько выступающей над околоцветником верхушкой перикарпия, менее крупными пыльни-
ками и общим распространением в предгорьях и горностепных районах. Kalidium foliatum, напротив, харак-
теризуется прямыми стеблями, тупыми, равными цимам брактеями, более крупными пыльниками и общим 
распространением преимущественно в полупустынях и пустынях Евразии. Описываемый вид распространён 
в России (Западная Сибирь и Саяны), северном и восточном Казахстане, западной и центральной Монголии 
и северо-западном Китае. Выбраны лектотипы K. foliatum α [var.] glomeratum Fenzl и Kalidium foliatum β [var.] 
brevifolium Fenzl; оба названия синонимизированы с K. juniperinum. 



25Turczaninowia 25, 3: 24–33 (2022)

Introduction

Recent molecular studies greatly improved 
our knowledge of the generic circumscription 
of many members of the Chenopodiaceae clade, 
Amaranthaceae s. l. (e. g., Schütze et al., 2003; 
Akhani et al., 2007; Kadereit et al., 2010; Kadereit, 
Freitag, 2011; Fuentes-Bazan et al., 2012; Uotila et al., 
2021). At the same time, some taxonomic revisions 
of Chenopodiaceae in Asia have been undertaken 
based on existing molecular data. They mostly 
concern the Himalayan and Tibetan taxa (Uotila, 
2013; Sukhorukov, Kushunina, 2014; Sukhorukov 
et al., 2019) that have been poorly studied. Some 
taxonomic improvements in Chenopodiaceae from 
Asiatic Russia and adjacent regions have also been 
made (Lomonosova et al., 2008; Sukhorukov et al., 
2013; Uotila, Lomonosova, 2016; Lomonosova, 
Uotila, 2022). Nonetheless, several genera from 
temperate Asia are still insufficiently studied, such 
as Bassia All. (Camphorosmioideae A. J. Scott), 
Chenopodium L., Chenopodiastrum S. Fuentes, 
Uotila et Borsch (all Chenopodioideae Burnett), 
Kalidium Moq., and Salicornia L. (Salicornioideae 
Ulbr.). Here, we report a new species that belongs to 
the genus Kalidium.

Material and Methods

The revision of herbarium specimens was 
undertaken at MHA, MSK, MW, MWG, LE, LECB, 
NS, NSK, and TK. Morphological evaluation of the 
new species was performed by A. P. Sukhorukov. 
Field work in Siberia and Eastern Kazakhstan was 
carried out by M. N. Lomonosova. Seeds were 
examined in the Laboratory of Electron Microscopy 
at Lomonosov Moscow State University under a 
JSM–6380 scanning electron microscope (JEOL 
Ltd., Japan) after sputter coating of the material with 
gold-palladium. Distribution maps are based on 
the specimens cited in the text and were prepared 
using the SimpleMappr online tool (http://www.
simplemappr.net).

Results and Discussion

Kalidium Moq. 1849, in DC., Prodr. 13(2): 146.
Lectotype (Scott, 1977: 372): Kalidium foliatum 

(Pall.) Moq.
= Kalidiopsis Aellen, 1967, Not. Roy. Bot. Gard. 

Edinb. 28: 31.
Type: Kalidiopsis wagenitzii Aellen (≡ Kalidium 

wagenitzii (Aellen) Freitag et G. Kadereit).

All Kalidium species are glabrous dwarf 
subshrubs or small shrubs with a decurrent leaf base 
and mostly reduced leaf blades; terete and succulent 
leaf blades up to 1.2 cm long are present in K. 
foliatum and K.  wagenitzii. Cymes consist of three 
immersed flowers with united segments having 4–5 
teeth; stamens: 1–2; fruits with a parenchymatous 
pericarp and a yellow or brownish thin seed coat 
with a finely papillate surface.

Kalidium used to comprise six species mostly 
occurring in the deserts of Irano-Turan, Turkey, and 
Central Asia (Kadereit et al., 2006; Sukhorukov, 2014): 
Kalidium foliatum, K. caspicum (L.) Ung.-Sternb.,  
K. cuspidatum (Ung.-Sternb.) Grubov, K. gracile 
Fenzl, K. schrenkianum Bunge, and K.  wagenitzii. 
Recently, a variety called K. cuspidatum var. sinicum 
A. J. Li (Kung et al., 1978: 102) was promoted to the 
species rank as K. sinicum (A. J. Li) H. C. Fu et Z.Y. 
Chu (Zhao et al., 2020). Below, we add an eighth 
species to the genus. 

Kalidium juniperinum Sukhor. et Lomon., sp. 
nov. (Fig. 1)

Holotype: “Russia, Tuva Republic, Kyzylsky 
distr., Cheder Lake, 51°25’N, 94°45’E, solonchak. 3 
IX 1989. M. Lomonosova, O. Zhdanova, D. Shaulo 
46” (MW! [MW0058504]; iso – NS00004851! 
MHA0371729! ALTB).

= Kalidium foliatum α [var.] glomeratum Fenzl, 
1851, in Ledeb., Fl. Ross. 3: 770. 

≡ K. foliatum β [var.] gemmulatum Ung.-Sternb., 
1866, Vers. Syst. Salic: 98. nom. illegit.

Lectotype (designated here): “Flor. Orient. 
Altaica. 1839, Bunge” (LE!).

According to the protologue, “Hab. in Sibiriae 
altaicae regione orientali”.

= Kalidium foliatum β [var.] brevifolium Fenzl, 
1851, in Ledeb., Fl. Ross. 3: 771. 

Lectotype (designated here): [Russia] “Altai. 
1826” [without collector] (LE!).

Note: Kalidium foliatum var. brevifolium from 
different places across the range of K. foliatum s. 
str., including the Altai Mts, has been described. 
Only one specimen has been found in LE with the 
label by E. Fenzl and originating from the Altai Mts. 
Because K. juniperinum has slightly shorter leaves 
than K. foliatum s. str., many specimens labeled by  
V. I. Grubov in LE as K. foliatum var. brevifolium 
now belong K. juniperinum.
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Fig. 1. The holotype of Kalidium juniperinum Sukhor. et Lomon., sp. nov.
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Morphology. Caespitose subshrubs with very 
low basal lignification, with several or numerous 
slender (1.0–1.5 mm in diameter), prostrate or 
ascending, rarely upright stems (main stem not 
pronounced), sometimes rooted at the base; leaves 
numerous, rather distant, clasping the stem, blades 
linear, 3–5(8) mm long, horizontally spreading or 
slightly recurved; inflorescence spike-like, bracteose, 
and short (usually not exceeding 15 mm); bracts 
acuminate, 2–3(4) mm long, slightly exceeding 
flower cyme; perianth 5-angled in central flowers 
and 4-angled in lateral flowers; 1–2 stamens, anthers 

0.5–0.7 mm long; 2–3 styles; fruit top slightly 
protruding from the perianth and looking like a 
bulge on the diaspore; seeds ca. 1 mm in diameter, 
yellow or brownish, compressedly rounded, with 
tiny conical and cylindrical papillae-like outgrowths 
on the surface.

Habitat. Solonchaks and saline soils around 
lakes, on gravelly slopes and limestone, elev. 100 m 
a. s. l. (lowlands of Southern Siberia and steppes of 
Kazakhstan) to 1800 m a. s. l. (e. g., Altai Republic) 
in cold steppes (Fig. 2A, B).

Fig. 2. A) A landscape with Kalidium juniperinum, B) general view of the plant. Photographer: E. A. Korolyuk (Tuva 
Rep., Cheder Lake, 31 VIII 2013).

Chromosome number. 2n = 18 (Lomonosova, 
Krasnikov, 1993, as Kalidium foliatum) based on 
two specimens: isotype (NS) and another specimen 
(“Tyva Rep., Piy-Khemsky distr., Beloe Lake. 11 IX 
1989. M. Lomonosova et al. 101” [NS]). 

Relationships. Until now, two Kalidium species 
have been known to possess well-developed leaf 
blades: K. foliatum and K. wagenitzii, found only 
in mountainous Central Anatolia, Turkey (Aellen, 
1967, as Kalidopsis wagenitzii; Scott, 1977; Kadereit 
et al., 2006; Keser et al., 2020). K. foliatum from 
the Guryev Fort (Western Kazakhstan) has been 
described [Pallas (1771) as Salicornia foliata 
Pall.; see also Sytin (2014)]; this taxon is widely 
distributed in lowland deserts of Irano-Turan, the 
western part of Central Asia, and Southern Siberia 
(Grubov, 1966; Lomonosova, 1992). K. juniperinum 
is morphologically similar to K. foliatum but differs 
from the latter by the presence of numerous slender, 
prostrate or ascending stems forming mats vs. the 
stout main upright stem; acuminate bracts slightly 
exceeding the flower cyme vs. obtuse bracts equal 
to the flower cyme; the exserted pericarp looking 
like a bulge on the one-seeded diaspore (Fig. 3A) 

vs. not or slightly elevated top of the diaspore (Fig. 
3B); shorter anthers (0.5–0.7 vs. 0.8–1.0 mm); and 
occurrence in the highlands and mountainous 
steppe zone vs. Eurasian lowland (semi-)desert 
regions. Mountainous populations were previously 
known as K. foliatum α [var.] glomeratum Fenzl 
(Fenzl, 1851) renamed by Ungern-Sternberg (1866) 
as K. foliatum β [var.] gemmulatum Ung.-Sternb. 
Both Fenzl and Ungern-Sternberg referred to the 
specimens collected in the “Chuya steppe” [Altai 
Republic, Russia] by Bunge (LE!) and Politov (n. v.).

All records of K. foliatum in Western and 
Central Siberia (Krylov, 1930; Gudoshnikov, 1971; 
Lomonosova, 1992; Silantyeva, 2013) seem to belong 
to K. juniperinum. Nevertheless, the plants collected 
in the lowlands of Zabaikalsky Territory and the 
Republic of Buryatia (LE!, NSK!, NS!) at fruiting 
match the “true” K. foliatum and represent the 
easternmost fragment of its range extending as far as 
Mongolian deserts and Dahurian steppes. According 
to our herbarium analyses, K. juniperinum is present 
in Mongolia in the north, whereas K. foliatum in the 
lowland Gobi Desert. The records from Kazakhstan 
lie within the Kazakh Upland.
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Seed ultrasculpture of Kalidium is studied for 
the first time. Both K. juniperinum and K. foliatum 
have stout conical and cylindrical papillae-like 
outgrowths (Fig. 4), and the sculpture is very similar 
between these species.

Conservation status. In the northern part of its 
range, K. juniperinum clearly requires protection 
due to a scattered distribution and destruction of 
natural habitats, e. g., in the Omsk Region (Krasnaya 
kniga …, 2015, as K. foliatum) and the Novosibirsk 

Fig. 3. Close-up view of flower cymes of Kalidium juniperinum (A) and of K. foliatum (B). Origin of the material:  
A: holotype (MW0058504); B: Orenburg prov., Sep 2020, A. Sukhorukov et al. (MW).
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Region (Krasnaya kniga …, 2018, as K. foliatum). 
The distribution pattern of K. juniperinum in 
some regions, e. g., in China, is not known yet, but 
this species seems to be present in Xinjiang only. 

Therefore, the species should be assigned to the DD 
(Data Deficient) category, according to the IUCN 
(2022).

Fig. 4. Scanning electron micrographs of the seed surface of Kalidium juniperinum (A, B) and of K. foliatum (C, D). 
The seeds are from the central flower in the cyme. Magnification: 50× (A, C) and 200× (B, D). Origin of the material: 
A: holotype (MW0058504), B: Orenburg prov., Sep 2020, A. Sukhorukov et al. (MW).

Specimens examined. RUSSIAN FEDERA-
TION: Republic of Altai: “Kosh-Agachsky distr., 
in deserto Tschujense. 1832. Bunge s. n.” (LE); ibid., 
“nr Kosh-Agach vill. 11 IX 1936. B. K. Shishkin  
s. n.” (LE); ibid., “nr Kosh-Agach vill., 1860 m a. s. l. 
28 VIII 1978. I. Krasnoborov, M. Lomonosova 2251” 
(NS); ibid., “Chuya steppe, nr Aktal vill. 7 IX 1990. 
M. Lomonosova et al. 161” (NS); “Chuya Steppe, be-
tween Karashan Mount and Tebeler vill. 3 VIII 2002. 
I. Artemov 228” (NS).

Altai Territory: “Burlinsky distr., between No-
vogrigorovskoe and Mikhailovskoe vill., Bol’shoe 
Topol’noe Lake. 11 VI 1913. P. Krylov s. n.” (LE); 
ibid., “Burlinskoe Lake. 24 IX 1995. A. Yu. Korolyuk 
540” (NS); ibid., “nr Bol’shoe Topol’noe Lake towards 
Mikhailovka vill. 6 X 1999. I. M. Krasnoborov 164” 
(NS); “Zavyalovsky distr., 12 VIII 1944. E. Vandaku-

rova s. n.” (NS); “Uglovsky distr., nr Uglovskoe vill. 
18 VII 1956. E. Vandakurova, E. Lapshina s. n.” (NS). 

Republic of Khakassia: “Ust’-Abakansky distr., 
nr Uibat River, 1880-1885. G. Andreev s. n.” (TK); 
ibid., “nr Abakan town. 28 V 1927. V. Reverdatto  
s. n.” (TK); ibid., “Charkovsky. 24 VI 1933. V. Golu-
bintseva, T. Kurakina s. n.” (TK); ibid., “nr Kapchaly 
vill., Krugloe Lake. 25 VI 1967. G. Zvereva, I. Neifeld 
s. n.” (LE, NS); ibid., “Taloe Lake. 23 VII 1968. I. Nei- 
feld, G. Vlasova s. n.” (LE, NS); ibid., “nr Vesennee 
vill. 18 VII 1975. I. Neifeld, T. Sokolova s. n.” (NS, 
TK); “Altaisky distr., Novomikhailovka vill. 16 VIII 
1968. A. Kuminova, N. Alekseeva s. n.” (NSK); “Shi-
rinsky distr. VII  1939. L. Viktorov s. n.” (TK); “nr 
Artkul’ Lake. 8 VIII 1948. Cherepnin s. n.” (LE).

Krasnoyarsk Territory: “Minusinsky distr., 4 IX 
1909. Volkov 49” (LE). 
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Republic of Tuva: “Kyzylsky distr., Cheder Lake, 
west bank. 5–8 VIII 1947. A. P. Samoylova, Firsova 
s. n.” (TK); ibid., “nr Tselinny vill. 9 VII 1975. E. 
Korotkova, O. Ivanova 509 and 19 VII 1975 520” 
(MHA0371736, MHA0371737, LE, NS, TK); ibid., 
“nr Tselinny vill., Cheder Lake. 29 VII 1978. I. Neif-
eld, S. Rozov s. n.” (LE); ibid. “Cheder Lake. 20 VII 
1983. I. M. Krasnoborov” (NS); “Tes-Khemsky distr.,  
Tannu-Ola Range. 17 IX 1953. A. Kalinina s. n.” 
(LE); ibid., “nr Amdagyn-Khol Lake, 1200 m a. s. 
l. 4 VIII 1972. V. Khanminchun et al. 100404” (LE, 
NS); ibid., “O-Shynaa vill. 5 IX 1989. M. Lomono-
sova, O. Zhdanova 58” (NS); “Tandinsky distr., Dus-
Khol (Svatikovo) Lake. 29 VII 1947. A. Skvortsova 
s. n.” (NS); ibid. “29 VII 1947. A. P. Samoylova, L. 
M. Cherepnin s. n.” (TK); ibid., “Mezhegei vill, Kara-
Khol Lake. 27 VII 1977. I. Antipova, N. Enishevskaya 
s. n.” (NS); “Ulug-Khemsky distr., nr Bayan-Kol vill. 
30 VI 1967. I. Krasnoborov s. n.” (LE, NS); “Ovyur-
sky distr., Eastern Tannu-Ola Range, Kholu River. 24 
VII 1969. V. Khrutsky s. n.” (MHA0371735); ibid., 
“17 km from Ubsu-Nur Lake, nr Ak-Chira vill. 7 
VIII 1973. S. Timokhina, L. Danilyuk 1386” (NS, 
LE, TK, MW0058498); ibid., “nr Ak-Chira vill. 25 
IX 2007. I. Artemov 4” (NS0041516); ibid., “nr Ir-
bitey vill. 25 IX 2007. D. Shaulo, A. Krasnikov 88” 
(NS0041514); “Erzinsky distr., Tes-Khem River ba-
sin, Tus-Khol Lake. 13  VIII 1945. K. A. Sobolevs-
kaya s. n.” (NS, TK); ibid., “18 VIII 1986. A. Laidyp 
s. n.” (NS); ibid., “nr Shara-Nur Lake, 27 VII 2007.  
D. Shaulo 21” (NS0041515); “Piy-Khemsky distr.,  
Beloe Lake. 11 IX 1989. M.  Lomonosova et al. 
101” (NS); “Chaa-kholsky distr., Ulug-Khem River, 
Atykhtash vill. 6 VIII 1909. B. Shishkin s. n.” (TK); 
“Ulug-Khem River basin, nr Chaa-Khol vill. 11 VII 
1946. K. Sobolevskaya, K.  Bulgakova s. n.” (NS). 

Novosibirsk Region: [Baganovsky distr.] “nr 
Kuznetsovka vill. 16 VI 1955. E. Vandakurova, 
A. Serebrennikova s. n.” (NS); “Chistoozerny distr.,  
nr Zhuravli vill. 30 VIII 1957. T. Vagina s. n.” 
(NS); “Bagansky distr., nr Bagan vill. 22 VII 1985.  
V. Grankina s. n.” (NS); ibid., “13 km SW Novokras-
noe vill., Teniz Lake. 22 VI 1994. V. Smirnova,  
O. Kosterin s. n.” (NS); ibid., “nr Tsvetnopolye vill. 
30 VIII 1997. I. M. Krasnoborov 159 (81), 160 
(82)” (NS); ibid., “Natural monument «Solonchak 
steppe with lake complex». 27 VI 2011. O. A. Be-
lozertseva s. n.” (NS0028404). “Kupinsky distr., nr 
Orlovka vill. 5  IX 1996. I. M. Krasnoborov O. S. 
Zhyrova 40” (NS0028402); ibid., “Nikitinka vill., 
Krasnovishnevoe Lake. 30 VIII 1997. I. M. Krasno-
borov 146 (948)” (NS0028403); “Karasuksky distr., 
nr Troitskoe vill. 3 VIII 2000. M. Lomonosova s. n.” 

(NS); ibid., “4 km SW of Anisimovka vill. 8 IX 2010.  
A. Grebenyuk et al. s. n.” (LE).

Omsk Region: “Cherlaksky distr., nr Medet vill. 
21 VII 1996. I. V. Bekashova s. n.” (LE).

Note. Other records in the Omsk Region (Mos-
kalensky and Okoneshnikovsky districts: Krasnaya 
kniga …, 2015) belong to K. juniperinum. 

KAZAKHSTAN. Akmola Region [incl. Kok-
chetav Oblast]: “between Akmolinsk town and Den-
giz Lake. 13 VI 1905. B. M. Vasyutinsky 91” (LE); 
“right slope of Tobol River, nr Lvovsky vill. 27 VIII 
1908. V. Bogdan” (3529 HFR); “Akmolinsky distr., nr 
Kulan-Utmes River. 12 VI 1914. S. S. Ganeshin 803” 
(LE); “Atbasar distr., nr Dengiz Lake. 24 VI 1914.  
S. S. Ganeshin 1085” (LE); “Kokchetav distr., nr Sta- 
sovskaya vill. 21 VI 1929. P. N. Ovchinnikov, A. V. 
Prozorovsky 258” (LE); ibid., “Maisar Lake. 5  VIII 
1930. M. Yarovoy 250” (LE); “Kellerovsky distr. 5 VII 
1954. E. Leontyeva 252” (LE); ibid., “Itamgan Lake. 
3 IX 1954. Rachkovskaya 1302” (LE); ibid., “Karasor 
Lake. 7 VII 1955. T. I. Isachenko et al. 3220” (LE); 
“Barankulsky distr., Kokshetau Mts. 7 VII 1958.  
Z. V. Karamysheva 6223” (LE).

Kostanay Region: “nr Annenskoe [Annovka] 
vill. 22 VIII 1921. N.V. Pavlov s. n. 169” (LE). 

Karaganda Region: “Karkaralinsk distr., 
Tokraunskaya volost. 26 VII 1910. S. E. Kucherovs-
kaya 1759” (LE); “Shetsky distr., Akcha-tau. 20 VII 
1938. A. Andrushko s. n.” (LE); [Aktogaisky distr.] 
“Zhaltas Mt. 6 VIII 1965. V. I. Vasilevich et al. 3134” 
(LE); “145 km NE of Karkaralinsk town. 7 VIII 1965. 
Z.  V. Karamysheva et al. 3124” (LE); “70 km ENE 
of Koktas vill. 3 VI 1966. Z. V. Karamysheva et al. 
4314” (LE); “11 km SSE of Karatal vill. 23 VI 1968. 
Z. V. Karamyheva et al. 261” (LE); “125 km NNW of 
Balkhash station. 23 VII 1968. Z. V. Karamysheva et 
al. 473” (LE); “Eastern Kazakhstanian distr., nr Kai-
nar vill., 610 m a. s. l. 18 VIII 1984. E. E. Gogina,  
I. R. Volkovskaya s. n.” (MHA0371740). 

Pavlodar Region: “Kul’dy-kul’ Lake. 27 VII 
1913. S. E. Kucherovskaya 1158” (LE); “Irtyshsky 
distr., Grabovo (Kosagash) vill. 29 VII 1913. S. E. 
Kucherovskaya” 777 (LE); “Uzun-Sor Lake. 27 VII 
1954. anonymous s. n.” (MW0822670). 

East Kazakhstan Region [incl. Semipalatinsk 
Oblast]: “Ust’-Kamenogorsk distr., Kara-tyube 
Lake. 7  VII 1914. V. Vasilevsky 197” (LE); ibid., 
“Tarbagatai Mts., Zaisan. 8 VII 1914. V. Sapozhnikov  
s. n.” (LE); “Altaiskaya Gub., Borodulikhinsky distr., 
Kurort Aul. 22 VIII 1919. A. F. Borsukov s. n.” (NS); 
“Semipalatinsk prov., nr Kermankul’ Lake. 1927.  
O. A. Enden 769” (LE); “Semipalatinsk distr., nr 
Kokony. 20 VIII 1928. M. M. Iljin et A. O. Heinrich-
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son 684” (LE); “Semipalatinsk prov., Dzhaman-tuz 
Lake. 4 IX 1928. F. L. Zapryagaev 2357” (LE); “15 km 
SE of Semipalatinsk town. 8 IX 1928. I. Blumenthal 
858” (LE); “Markakulsky distr., nr Chernyaevka vill. 
11 VIII 1930. N. F. Goncharov, A. G. Borisova 1065” 
(LE); “16 km S of Semipalatinsk town. 30 VI 1964. 
V. I. Vasilevich et al. 371” (LE); “Chilikta valley, nr 
Chilikty vill. 18 VII 1965. V. I. Vasilevich et al. 2946” 
(LE); “Semipalatinsk prov., 40 km SW of Kainar vill. 
13 VIII 1965. V. I. Vasilevich et al. 3168” (LE).

Almaty Region: “between Ush-Tobe and Ak-
Dzhal towns. 12 VIII 1928. P. Ovchinnikov 2114” 
(LE); “nr Kumurchi [Komirshi] vill. 7 VIII 1935.  
B. Shishkin s. n.” (LE).

Aktobe Region: “25 km SE of Irgiz town, Taldy-
kul’ Lake. 2 IX 1931. S. Gorshkova 230” (LE). 

KYRGYSTAN: “Naryn region, Pishpek distr., 
Kochkarka [Kochkor] River basin. 15 VII 1908.  
R. Yu. Rozhevits 1186” (LE).

MONGOLIA: “Mongolia borealis, Dzab-
khan River bank. 17 VII 1896. E. Klementz s. n.” 
(NS0007572); “Gobi, Orok-Nor Lake. 8 IX 1924. 
N. Pavlov 552” (MW0176498); “Kobdossky aimak, 
Buyant River. 18 VIII 1931. V. I. Baranov s. n.” (LE); 
“Uvs aimak, 25 km SE of Davst vill., Ubsu-Nur Lake. 
27 VIII 1978. I. Gubanov 4865” (LE, MW0176503); 
“Bayan-Ulgiy aimak, Tsengel somon, towards Ulgiy 
vill., alt. 1897 m a. s. l. 24 VIII 2006. M. Morenko 25” 
(MW0176516).

CHINA: “Xinjiang Uygur Autonomous Re-
gion, Khobuk valley, between Saur and Semistey 
Mts. 24 VI 1957. A. A. Yunatov, I-F. Yuan 250” (LE, 
NS0007574).

Fig. 5. The distribution map of Kalidium juniperinum on the basis of the specimens seen.

Acknowledgements
The research of A. P. Sukhorukov and M. A. Kus-

hunina was supported by a grant from the Russian 
Science Foundation (№ 22-24-00964), namely, revi-
sion of herbarium collections in Moscow, St. Peters-
burg, and Tomsk as well as scanning electron micros-
copy and illustrations (70 % of effort). This research 

was carried out within the framework of scientific 
programs No. 121032300068-8 and 121032500084-
6 of Lomonosov Moscow State University. M. N. 
Lomonosova’s work was done within the scientific 
program of the Central Siberian Botanical Garden, 
the Siberian Branch of the Russian Academy of Sci-
ences (№ АААА-А21-121011290024-5). The scan-



32 Sukhorukov A. P. et al. 
A new Kalidium species from northern Central Asia

ning electron microscopy was performed in the In-
terdisciplinary Lab for Microscopy at Lomonosov 
Moscow State University. We thank A. N. Sennikov, 
P. Liu and N. A. Shevchuk for valuable remarks and 
E. A. Korolyuk for the excellent images of landscapes 
with K. juniperinum.

Благодарности
Работа А. П. Сухорукова и М. А. Кушуниной 

была выполнена при поддержке гранта РНФ  
№ 22-24-00964 (ревизия гербарных коллекций в 
Москве, Санкт-Петербурге, Томске; СЭМ и ил-
люстрирование, всего 70 % общего объема ра-

бот), и выполнена в рамках научных программ 
МГУ им. М. В. Ломоносова № 121032300068-8 и 
№ 121032500084-6. Работа М. Н. Ломоносовой 
была выполнена в рамках научной программы 
ЦСБС СО РАН № АААА-А21-121011290024-5. 
СЭМ микрофотографии были получены на обо-
рудовании междисциплинарной лаборатории 
электронной микроскопии МГУ им. М. В. Ломо-
носова. Мы также благодарны А. Н. Сенникову, 
П. Лиу и Н. А. Шевчуку за ценные замечания и 
Е. А. Королюк за прекрасные фотографии ланд-
шафта с Kalidium juniperinum.

REFERENCES / ЛИТЕРАТУРА

Aellen P. 1967. New Chenopodiaceae from Turkey. Notes from the Royal Botanic Garden Edinburgh 28: 29–34.
Akhani H., Edwards G., Roalson E. H. 2007. Diversification of the Old World Salsoleae s. l. (Chenopodiaceae): 

Molecular phylogenetic analysis of nuclear and chloroplast data sets and a revised classification. International Journal 
of Plant Sciences 168: 931–956. DOI: 10.1086/518263

Fenzl E. 1851. Salsolaceae [Chenopodiaceae]. In: C. F. Ledebour. Flora Rossica. Vol. 3. Stuttgart: Schweizerbart. Pp. 
689–853.

Fuentes-Bazan S., Mansion G., Borsch T. 2012. Towards a species level tree of the globally diverse genus Chenopo-
dium. Molecular Phylogenetics and Evolution 62: 359–374. DOI: 10.1016/j.ympev.2011.10.006

Grubov V. I. 1966. Rasteniya Tsentralnoy Azii [Plantae Asiae Centralis]. Vol. 2. Leningrad: Nauka. 134 pp. [In Rus-
sian] (Грубов В. И. Растения Центральной Азии. Т. 2. Л.: Наука, 1966. 134 с.).

Gudoshnikov S. V. 1971. Chenopodiaceae. In: V. V. Reverdatto (ed.). Flora Krasnoyarskogo kraya [Flora of the Kras-
noyarsk Territory]. Vol. 5. Tomsk: Publ. Tomsk University. Pp. 40–54. [In Russian] (Гудошников С. В. Chenopodiaceae 
// Флора Красноярского края. Т. 5. Отв. ред. В. В. Ревердатто. Томск: Изд-во Томск ун-та, 1971. С. 40–54).

IUCN. Standards and Petitions Committee [2022]. Guidelines for Using the IUCN Red List Categories and Criteria. 
URL: http://www.iucnredlist.org/documents/RedListGuidelines.pdf

Kadereit G., Freitag H. 2011. Molecular phylogeny of Camphorosmeae (Camphorosmoideae, Chenopodiaceae): 
Implications for biogeography, evolution of C4-photosynthesis and taxonomy. Taxon 60: 51–78. 

Kadereit G., Mucina L., Freitag H. 2006. Phylogeny of Salicornioideae (Chenopodiaceae): diversification, 
biogeography, and evolutionary trends in leaf and flower morphology. Taxon 55(3): 617–642.

Kadereit G., Zacharias E., Mavrodiev E., Sukhorukov A. P. 2010. Molecular phylogeny of Atripliceae 
(Chenopodioideae, Chenopodiaceae): Implications for systematics, biogeography, flower and fruit evolution, and the 
origin of C4 photosynthesis. American Journal of Botany 97: 1664–1687. DOI: 10.3732/ajb.1000169

Keser A. M., Ayyildiz G., Yildirim M., Yaprak A. E., Tuğ G. M. 2020. Conservation status of three rare and endemic 
species from Turkey (Kalidium wagenitzii, Muscari adilii & Verbascum gypsicola). Trakia University Journal of Natural 
Sciences 21(2): 151–157. DOI: 10.23902/trkjnat.751851

Krasnaya kniga Novosibirskoy oblasti: Zhivotnyye, rasteniya i griby [Red Data Book of the Novosibirsk Region: Animals, 
Plants, Mushrooms]. 2018. 3d ed., revised and enlarged. V. V. Glupov, D. N. Shaulo (eds.). Novosibirsk: Publishing house 
of Andreya Khristolyubova. 588 pp. [In Russian] (Красная книга Новосибирской области: Животные, растения 
и грибы. 3-е изд., перераб. и дополн. Отв. ред. В. В. Глупов, Д. Н. Шауло. Новосибирск: Типография Андрея 
Христолюбова, 2018. 588 с.).

Krasnaya kniga Omskoy oblasti [Red Data Book of the Omsk Region]. 2015. 2nd ed. revised and enlarged. G. N. 
Sidorov, N. V. Plikina (ex. eds.). Omsk: Publishing house OmGPU. 635 pp. [In Russian] (Красная книга Омской об-
ласти. 2-е изд., перераб. и дополн. Отв. ред.: Г. Н. Сидоров, Н. В. Пликина. Омск: Изд-во ОмГПУ, 2015. 635 с.).

Krylov P. N. 1930. Flora Zapadnoy Sibiri [Flora of West Siberia]. Vol. 4. Salicaceae – Amaranthaceae. Tomsk: Tomskt 
branch of Russian Botanical society. 979 pp. [In Russian] (Крылов П. Н. Флора Западной Сибири. Т. 4. Salicaceae – 
Amaranthaceae. Томск: Изд-во Томского отд. РБО, 1930. 979 с.).

Kung H.-W., Chu G.-L., Tsien C.-P., Li A.-J., Ma C.-G. 1978. The Chenopodiaceae in China. Acta Phytotaxonomica 
Sinica 16(1): 99–123. [In Chinese].

Lomonosova M. N. 1992. Chenopodiaceae. In: Flora Sibiri [Flora of Siberia]. Vol. 5. Salicaceae – Amaranthaceae. 
Novosibirsk: Nauka. Pp. 138–149. [In Russian] (Ломоносова М. Н. Chenopodiaceae // Флора Сибири: в 14 т. Т. 5. 
Salicaceae – Amaranthaceae. Новосибирск: Наука, 1992. C. 138–149).



33Turczaninowia 25, 3: 24–33 (2022)

Lomonosova M., Brandt R., Freitag H. 2008. Suaeda corniculata (Chenopodiaceae) and related new taxa from 
Eurasia. Willdenowia 38(1): 81–109. DOI: 10.3372/wi.38.38105

Lomonosova M. N., Krasnikov A. A. 1993. Chromosome numbers in some members of Chenopodiaceae. Bot. 
Zhurn. 78(3): 158−159. [In Russian] (Ломоносова М. Н., Красников А. А. Числа хромосом некоторых представи-
телей семейства Chenopodiaceae // Бот. журн., 1993. Т. 78, № 3. С. 158−159).

Lomonosova M. N., Uotila P. 2022. Chenopodium pamiricum (Amaranthaceae) and allied species in Asia: The 
prolonged misapplication of names. Annales Botanici Fennici 59(1): 81−98. DOI: 10.5735/085.059.0114

Pallas P. S. 1771. Reise durch verschiedene Provinzen des Russischen Reiches. Vol. 1. St.-Petersburg: Kaiserliche 
Akademie der Wissenschaften. 504 pp.

Schütze P, Freitag H, Weising K. 2003. An integrated molecular and morphological study of the subfamily 
Suaedoideae Ulbr. (Chenopodiaceae). Plant Systematics and Evolution 239(3): 257–286. DOI: 10.1007/s00606-003-
0013-2

Scott A. J. 1977. Reinstatement and revision of Salicorniaceae J. Agardh (Caryophyllales). Botanical Journal of the 
Linnean Society 75(4): 357–374. DOI: 10.1111/j.1095-8339.1977.tb01493.x

Silantyeva M. M. 2013. Konspekt flory Altayskogo kraya [Checklist of Altai Territory flora]. Barnaul: Altai State 
University Publ. 520 pp. [In Russian] (Силантьева М. М. Конспект флоры Алтайского края. Барнаул: Изд-во 
Алт. ун-та, 2013. 520 с.).

Sukhorukov A. P., Kushunina M. A. 2014. Taxonomic revision of Chenopodiaceae in Nepal. Phytotaxa 191(1): 
10–44. DOI: 10.11646/phytotaxa.191.1.2

Sukhorukov A. P., Liu P., Kushunina M. 2019. Taxonomic revision of Chenopodiaceae in Himalaya and Tibet. 
Phytokeys 116: 1–141. DOI: 10.3897/phytokeys.116.27301

Sukhorukov A. P., Uotila P., Zhang M., Zhang H-X., Speranskaya A. S., Krinitsyna A. A. 2013. New combinations 
in Asiatic Oxybasis (Amaranthaceae s. l.): evidence from morphological, carpological and molecular data. Phytotaxa 
144: 1–12. DOI: 10.11646/phytotaxa.144.1.1

Sytin A. K. 2014. Peter Simon Pallas as a botanist. Moscow: KMK Scientific Press Ltd. 456 pp. [In Russian] (Сытин 
А. К. Ботаник Петр Симон Паллас. М.: Тов-во науч. изд. КМК, 2014. 456 с.).

Ungern-Sternberg F. 1866. Versuch einer Systematik der Salicornieen. Dorpat: E. J. Karow. 112 pp.
Ungern-Sternberg F. 1876. Salicorniearum synopsis. Atti Congresso Internazionale Botanico tenuto a Firenze, edited 

by Tuscanian Society of Horticulture. Florence: M. Ricci. Pp. 259–343.
Uotila P. 2013. Dysphania sect. Botryodes (Amaranthaceae s. lat.) in Asia. Willdenowia 43: 65–80. DOI: 10.3372/

wi.43.43107
Uotila P., Lomonosova M. N. 2016. Taxonomic circumscription and synonymy of Chenopodium karoi and 

C. acerifolium (Chenopodiaceae). Annales Botanici Fennici 53: 223–237. DOI: 10.5735/085.053.0411
Uotila P., Sukhorukov A. P., Bobon N., McDonald J., Krinitsina A. A., Kadereit G. 2021. Phylogeny, biogeography 

and systematics of Dysphanieae (Amaranthaceae). Taxon 70(3): 526–551. DOI: 10.1002/tax.12458
Zhao Y.-Z., Zhao L.-Q., Cao R. 2020. Flora Intramongolica. 3rd ed. Vol. 1. Huhhot: Typis Intramongolicae Popularis. 

779 pp.


