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Schematic cladogram of vascular plants, showing systematic position
of the Class Lycopsida and its subgroups. Extant and extinct taxa
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2
Diversity evolution of major groups of early vascular plants.
A. ( Hao and Xue,2013), B. ( )
( Cascales-Minana,2016) . (Kenrick and Crane,1997),

A. Percentage taxonomic composition of early vascular plants, from Silurian through Early Devonian (modified from Hao and Xue, 2013). B.
Silurian-Mississippian genus-level megafossil-based diversity curves (modified from Cascales-Minana, 2016). The Lycophytina includes Lycopsi-

da and Zosterophyllopsida (Kenrick and Crane, 1997).
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B, Longostachys ( ) Longostachys latisporophyllus (
(Cai and Chen,1996; 3-C), ) (Cai and Chen,
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. (Givetian) , ,
3 ( )
Sketch showing roots (in blue) of representative fossil lycopsids.
A. Asteroxylon( )y ( Kidston and Lang,1921). B. Sengelia radicans
K ( Matsunaga and Tomescu,2017), C. Longostachys( ), ( Cai and Chen,
1996) ., D. Leptophloeum( ) ( Wang et al. ,2005 ; Prestianni and Gess,2014), E. Sigillaria(
), ( Stewart and Rothwell,1993; Hetherington et al. ,2016) ,

A. Asteroxylon, showing roots located at basal part of erect axes and creeping axes (reconstruction based on Kidston and Lang, 1921). B.
Sengelia radicans , showing roots on K-branchings with positive gravitropism (reconstruction based on Matsunaga and Tomescu, 2017). C.
Longostachys. showing roots located at trunk base (reconstruction based on Cai and Chen, 1996). D. Leptophloeum, showing rootlets on cor-

mose-type rhizomorph (reconstruction based on Wang et al. , 2005; Prestianni and Gess, 2014). E. Sigillaria, showing rootlets on stigmari-

an-type rhizomorph (reconstruction based on Stewart and Rothwell, 1993; Hetherington et al. , 2016).
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Internal structure and sketch interpreting different growth habits of representative lycopsids.

A. Lobodendron fanwanense( )
B. Sublepidodendron grabaui ( )
C. .
. (

66 % ( Liu et al. ,2015), .1 mm,
88% (  Mengetal. .2016), ;1 mm,
( ). D.

A. Transverse section of axis of Lobodendron fanwanense, a pseudoherbaceous lycopsid. The cortex occupies an area ca. 66 % of the whole

transverse section of the axis (after Liu et al., 2015). Scale bar =1 mm. B. Transverse section of lateral branch of Sublepidodendron

grabaui , an arborescent lycopsid. The cortex occupies an area ca. 88% of the whole transverse section of the branch (after Meng et al. ,

2016). Scale bar =1 mm. C. Growth model of lycopsid trees dominated by cauline lateral branches. Cauline lateral branches in green, and fer-

tile organs (strobili) in red. D. Growth model of lycopsid trees dominated by crown branches. Crown lateral branches in green, and fertile or-

gans (strobili) in red.
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Abstract

Major advances in studies of Devonian
lycopsids during the last decade are summarized.
Cladistic studies promoted the understanding of the
origin and clade differentiation of lycopsids. New
cladograms suggest a sister-group relationship
between the Class Lycopsida and the euphyllophytes,
and recognize the Protolepidodendrales and the
monophyletic

heterosporous lycopsids as two

groups. Studies based on fossil databases and
quantitative analyses have contributed to reveal the
diversity pattern of Devonian lycopsids: their
diversity first increased during the Pragian, then
zosterophyllopsids

gradually replaced that of

and further
Abundant

fossils from South China, Xinjiang, and other

during the Emsian and Eifelian,

radiated during the Late Devonian.

regions in the world helped the recognition of many
new taxa and the detailed reinvestigations of
formerly recognized groups. Information on the
biological characteristics of these lycopsids
contributed to a deep understanding of their root
evolution, growth habit and reproduction. Studies
on the Early Devonian Drepanophycus of South
China and the Middle-Late Devonian arborescent
lycopsids of Norway, respectively, presented early
examples of plant-soil interaction and tropical
forest community, and provided new data on the
issue of how early vascular plants had impacts on

the Earth’s environments and terrestrial ecosystems.



