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Abstract

Corispermum iljinii from Qinghai and Ningxia provinces and C. nanum from Xizang (Tibet) are described as new species. The 
new variety C. dutreuilii var. montanum is described. Lectotypes of C. declinatum, C. elongatum and C. macrocarpum have 
been designated. The fruit anatomy of 16 Chinese taxa has been investigated for the first time. Both molecular and carpological 
data support the specific status of C. ellipsocarpum. The general fruit structure of Corispermoideae is specified and discussed. 
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Introduction

The genus Corispermum (Linnaeus 1753: 4) comprises at least 70 annual taxa distributed in Eurasia and North America. 
Central Asia appears to be one of the richest regions in Corispermum species. Twenty-seven species are recorded in 
temperate China (Zhu et al. 2003). All of them belong to various groups distinguished in having a perianth with 1(−2) 
hyaline segments. Concerning the other reproductive characters, especially in fruit morphology, the Chinese taxa 
highlight an high differentiation. However, their relationships have so far been insufficiently investigated, involving 
contradictory morphological data (Popov 1959, Klokov 1960, Mosyakin 1994, 1997), carpological investigations 
(Sukhorukov 2007) and recently combined molecular studies (Xue & Zhang 2011). Nevertheless, molecular phylogeny 
confirms the existence and distant position of at least some aggregates, such as C. puberulum Iljin s.str. (Iljin 1929: 
645) and C. puberulum var. ellipsocarpum C.P.Tsien & C.G.Ma (Kung et al. 1978: 118), C. macrocarpum Bunge 
(Bunge 1859: 226) and C. macrocarpum var. rubrum Fu & Wang-Wei (Liou 1959: 84). Despite the widely accepted 
view that there are transitional forms between some species (Grubov 1966), or that the number of taxa in the genus 
might be reduced (Zhu et al. 2003), both fine carpology and molecular phylogeny currently reveal a considerable 
taxonomic diversity in the genus that can be regarded as morphologically cryptic. Among all the traditional methods, 
fruit anatomy appears to be pivotal for taxonomy and species delimitation when the morphological data do not allow 
precise identification (Sukhorukov 2007). For the majority of taxa known from China, the fruit anatomy has never 
been studied, and the present research is focused on filling the existing gaps in the carpology of Chinese taxa. The 
particular aims of our study are:
 (1) taxonomic revision of the Corispermum specimens in Chinese collections, including lectotypifications where 
necessary;
 (2) carpological investigations of Chinese species with reference to their taxonomy as well as precise description 
of the carpological characters of the genus in general.

Materials and Methods

Material preserved in the herbaria LE, MW, PE, XJA, and XJBI (herbarium abbreviations according to Thiers 2008+) was 
studied. One or two loose fruits from some specimens were used for the carpological analysis (see the Appendix for the 
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and Sukhorukov (2007, 2009), especially the occurrence of large air cavities (up to 400 μm) between the pericarp 
and the seed coat in the species having a smooth (not wave-like) pericarp with a well-developed wing [especially C. 
huanghoense C.P.Tsien & C.G.Ma (in Kung et al. 1978: 118), C. pseudofalcatum C.P.Tsien & C.G.Ma (in Kung et al. 
1978: 119)]. This characteristic has been evolved only in ‘winged’ Corispermum in contrast to the similar fruits of all 
spacies belong to Anthochlamys Fenzl (1837: 300) (Sukhorukov & Konstantinova 2012). We can also conclude that 
the well developed wing (more than 0.6–0.7 mm long) occurs in all taxa always thin and narrowly triangular in cross-
section. On the other hand the short-winged (up to 0.3 mm) taxa have broadly triangular fruit margins. The average 
wing length appears to be triangular in cross-section.
 In contrast to other Chenopodiaceae, which are often heterocarpous or heterospermous, the fruits and seeds of 
Corispermum species seem to be monomorphic. This can be explained by the reduction of 3- or several-flowered cymes 
to solitary flower. It is well known that the different types of morphological and anatomical fruit/seed heteromorphism 
have evolved within one cyme in at least a part of the Chenopodioideae (Kondorskaya 1983, Veselova & Kondorskaya 
1990) or Suaedoideae (Iljin 1936). In Corispermum (as well as in other Corispermoideae) the solitary flowers are 
aggregated in spikes with no differences in the developmental stages of the flowers within the partial inflorescences.
In general the subfamily Corispermoideae Raf. is distinguished from other family members in having the pericarp 
divided into two different topographical zones: parenchymatous uppermost layers and sclerenchyma below, without 
any crystalliferous layers in the fruit wall (see Sukhorukov 2008, Kadereit et al. 2010, Sukhorukov & Zhang 2013, 
Sukhorukov et al. in prep.). The similar pericarp structure in one of two heterocarpic types in Axyris Linnaeus (1753: 
979) (Chenopodioideae-Axyrideae: Sukhorukov 2005, 2011) is a synapomorphic trait which has arisen independently 
in the Corispermoideae and Chenopodioideae subfamilies. The seed coat of the Corispermoideae is thin, mostly up 
to 10 µm, and consists of 2(−3) equal or subequal [Agriophyllum Bieberstein (1819: 6)] layers filled with tannins but 
without stalactites in the outer cell walls of the testa (the outer seedcoat layer). 
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