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The Lycopodium cornvlanatum agg . s. l. is a natural and well defin ed group of closely 
related species in Lycopodiales, characterized by a sp ecial dorsiventral structure of 
branchlets, a common basic chromosome number (x = 23 ) and a special type of the 
natural prothallium (,,Cornplanaturn"-type). The group represents a. distinct evolutio­
nary branch in t.he Lycopodiaceae s.8 . and is therefore accepted h ere as a separate 
genus - Diphasiastrum HOLUB. A g0nerio description is provided, based mostly on 
a discussion of characters separating this genuB from oth er natural groups of Lyco­
podiaceae s.s. ; especially the differences from the Lycopodium scariosum agg. = Dipha­
siurn C. PRESL, with which it has been erroneously united, are considered. Dipha­
siastrum contains about 30 species (inclusive of interspecies ). New nomenclatura.l 
combinations for 22 of t hese are proposed and their classification t o area. types is given. 
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INTRODUCTION 

The club-mosses, placed at the beginning of the classification systems of 
recent vascular plants, have always attracted the interest of botanists. As 
far as the taxonomic classification is concerned, much attention was paid, 
especially by European botanists, in addition to the generic problems, to the 
difficult Lycopodium complanatum agg. s. I. Still, this group is inadequately 
known. The present author has been studying the club-mosses extensively 
for years and a paper on Diphasium has been in preparation since 1964 (see 
HoLUB 1964 : 128). Various reasons made it necessary to postpone its publi­
cation, as for instance the preparation of a monograph of this taxonomic 
group by WrLCE (1965), the study of Slovak representatives of the group by 
F uTAK (1963, 1967), and of Czech t axa by RAUSCHERT (1967) . To solve the 
generic problem, it was necessary to investigat e also various extra-European 
species, poorly r epresented in Czechoslovak herbaria. As the Czech and 
Slovak species were studied by KUBAT (1974) and FUTAK (1963, 1967), who 
provided distinguishing characters of all taxa and distributional data on 
interesting taxa, the present paper will discuss mainly the problems of generic 
classification. With regard to the papers by KUBAT and FuTAK the publication 
of a more detailed study of Czechoslovak representatives of the genus has 
been postponed. A review of generic problems in Lycopodiales and notes on 
some species of Diphasiastrum will also be found in separate papers. 

HISTORICAL REVIEW 

LINNAEUS (1753) included the Lycopod,ium complanatum agg. s. I. in his broadly circumscribed 
genus Lycopodium, containing, in addition to 12 species of club-mosses belonging to Lycopodiales 
in modern systems, also representatives of the genera Selaginella s. I. (11 species) and Psilotum 
(1 species). To my knowledge, the group under consideration had n ever been excluded as a sepa-
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rate genus in the prc-Linnaean literature. Even PALISOT DE BEAUVOIS, who was the first author 
to propose generic subdivision of the huge LINNAEUs's genu s in 1803 - 1805, did not separate 
the group from the proper club-mosses named Lepidotis by him. It is true that NECKER (Elem. 
Bot. 3 : 335, 1791) had subdivided Lycopodium L . into two "species naturales" - Lycopodium 
and Acopodium. The latter contained species with distiohous leaves and might have included the 
group studied h ere; it did, however, include most species of the present Selaginella s.l. The mono ­
grapher of the Lycopodiaceae, SPRING (1842, 1849) also retained . Lycopodium in a broad sense 
corresponding t o Lycopodiales of the modern authors excluding, however, all he terogeneous 
elements of the original LINNAEUs 's concept, belonging to other orders. This SPRING's circum­
scription as the concept g iven by the monographor gained a general recognition and prevails also 
at the present time, except for a few modern, mostly European taxonomist s . 

C. PRESL (1845) was the first author to establish the group in question a s a separate genus. 
He named the genus Stachygynandrum; however, this name had been proposed by PALISOT DE 
BEAUVOIS for an entirely different genus belonging to Selag inella.ceae. PRESL did not mention 
PALISOT DE BEAUVOIS (though his generic name was apparently known to him) and provided 
a short diagnosis of the genus of his own. This differs from that of the homonymic genus by PA­
LlSOT DE BEAUVOJS especially by a reference to the isosporous character (,,spicae solurnmodo 
antheridia reniformia gerentes"). PRESL's genus accomodates Lycopodium complanatum L., 
L. wightianum HooR. et GREV., L. thyoides WILLD. and L. alpinum L. PRESL did not exclude the 
possibilit.y that further species might b e referred to his genus. In his circumscription, 8tachy­
gynandrum corresponds to what is described here a s a. new genus Diphasiastrum. PRESL's diagnosis 
refers to the arrangement of the leaves ("stipulae enim uni seriales in utraque pagina rami, folia 
oum ramo coauunata" ). In spite of its natural character the proposecl classification has not been 
accepted. The generic name used is illegitimate with regard to the existence of a homonym validly 
published earlier. PRESL also clearly delimited Stachygynandrum against Diphasium, described 
by him as a new monotypical genus in the same paper. His Diphasium is based on Lycopodium 
jussiaei DEsv. resembling somewhat Stachygynandrum C. PRESL. Unfortunately, this fact was 
misunderstood by RoTHMALEH. (1944). His broad concept of Diplw,sium C. PRESL (including the 
L. complanatum agg. s. l.), has been accepted by many authors to designate the latter group, 
which was due to the geographical limitation of their studies. 

Afte r PRESL, the group of species under discussion was classified as an infrageneric taxon, 
either as a section Complanata M. VICTOR!~ 1925, or a subgenus Thujophyllium BORNER 1912, 
in both cases in a taxonomically justified circumscription. The taxonomic correctness of the circum­
scription of these two taxa may be, however, questionable because of the geographical limits of the 
area covered. The circumscription proposed by HERTEit (1909) appears less correct from the taxo­
nomic viewpoint, because his Lycopodium subgen. Complanatostachys included some h eterogeneous 
elements as for instance L. scariosum R. BR. and L.1Joluhile FoRST. f. The same may be said of the 
concept by WALTON et ALSTON (in VERDOORN 1938), including, in addition to these species, also L. 
casuarinoides SPRING. BAKER (1387) adopted PRESL's name Diphasium (with its typo species) to de ­
signate one of his four subgenera in Lycopodium. His concept of this taxon, is, however, exceed ­
ingly heterogeneous, including all species of Lycopodiaceae s.s . with dorsiventra.l structure of 
branchlets (or of the main stem), which belong to very different evolutionary lines. The repre ­
sentatives of the genera Lycopodiclla (L. carolin1:anum L.), Diphasium (L. sca.riosum FORST. f.), 
Diphasiopsis (L. volubile FORST. f.) and Diphasiastrmn (L. complanatwm L. s. l., L. wightianum 
HooK. et GREY.) are included in BAKER'S subgenus Diphasium. Isophy llous or slightly hctero­
phyllous taxa. of Diphasiastrum (suoh as L. alpi rmm L., L. sitchense RuPR.) are found referred to 
the subgenus Lepidotis together with the type species of Lycopodium L. - L. clavatum L. To acer­
tain extent, BAKER's concept is dependent upon the classification of Lycopodi1tm as proposed by 
the monographer SrmNG, who, however, did not give any names to the majority of subgroupR of 
his infragenoric classification. BAKER'S rapprochement of L. scariosu.rn FoRsT. f. and theL. compla.­
natum agg. s .I. led probably RoTHMALER (1944) to merge these two different elements into one 
genus. RoTHMALER, however, justifiably excluded other sp ecies with dorsiventral structure of 
branchlets from this taxon and transferred them (not always correctly) to other groups. 

The Lycopodium complanat1.1.m agg. s.l. was reclassified a s a genus only hunrlred years later 
by RoTHMALER (1944) who united this group with Diphasiwn C. PRESL, subdividing the resulting 
genus into two infrageneric taxa at the serial level: ser. Com planata. RoTHM. and ~er. Jussia.ca, 
RoTHM., the latter one containing the type of the genus. RoTLIMALER considered this genus to bo 
a very natural one. The fusion of two unrelated ek~ments (based especially on t h e flatten ed 
brnnohlets ) into one genus (which unfortu,nately received the name of the group with lower 
species number and more limited geographical distribution) is, however. a tax onomic failure . 
C. PRESL, the classic of pteridological classification, describing Diphnsium in 1845, made it 
clear that this genus was <lifforent from Stachygynandrum C. PRESL ("E numero S tachygynandri 
specierum eliminari debet Lycopodium Jussiaei _ .. ")because it is defin ed by a different type of 
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the foliar arrangement in the branchlets. The present author considers Prenl 's concC'pt fully 
justified not only morphologically, but also phylogenotically, as will be shown bolow. L. jussiaei 
DEsv. - the type Rpocios of D1:phasium C. PrtESL - belongs to thE' L. scariositm agg., a South 
American - South Pacific taxonomic group which has not bE>en sufficiently known to most 
authors involved in the taxonomy of Boreal (or European) representatives of the L. compla­
nat1Jm agg. s. l. who accepted RoTHMALEH's circumscription of Dipha.siurn without any further 
revision. l~OTHMALEH. (1962) later applied the namo Diphasiurn dirE>ct to the L. cmnplanatum 
agg. s.l. which led somo authors to suppose that the type spocios of Diphasium C. PRESL is Lyco­
podium cornplanatum L. (KUKKONEN 1967 : 465), a specios not at all included in the original 
concept of D1;phas iurn by C. PRESL. 

In recent years, RoTHMALER's partial circumscription of the genus Diphasium has been 
increasingly used which may be due to its acceptance in various handbooks (e.g. DosTAL 1958; 
RoTHMALER 1963 etc.) and especially in "Flora Europaea". The monographer of the group, 
WncE (1965, 1972) opposes the recognition of Diphasium as a separate genus, especially in the 
delimitation accepted by RoTHMALER. Her criticism of the emphasis laid on the nature of gameto­
phyte is based on the results of "in vitro" cultivation and appears justified, at least to a certain 
extent. This can hardly be said, however, of her criticism of the dorsiventral structure of branch­
lets as a taxonomic character. Dors iventral structure of' branchlets occurs in variou~ groups of 
Lycopodium s.1. but the type found in the L. complanatum agg. s .l. is quite different.. "\VILCE also 
considered the chromosome number insufficient to separate the taxon in question a s a genus, even 
though it is of principal importance in Lycopo(Uales and has been u sed evon by RO'l'Hl\IAJ~E R (19G2) 
in delimitation of his concept of Diphasium. The primary want of W1LcE 's approach, who suc­
ceeded in collating important factual material relating both to the knowledge of the L. compla­
natum agg. s .l. and 1;ho generic class ification of Lycopodium s.l., is the non-phylowinet,ical (pragma­
tical) approach to the use of the generic classification unit. 

CHARACTERISTICS OF THE LJ'COPODJUM COMPLANA'PUM AGG. S.L. 

The L. complanatum agg. s.l. is relatively well defined morphologically and 
.most taxa may be recognized as belonging to it at first sight. Sterile branch­
lets of the most species have a dorsiventral structure and are more or less 
flattened (especially at the ventral side). The leaves are opposite and decus­
sate, arranged in three planes and are termed dorsal (1), lateral (2) and 
ventral ( 1 ). The pairs of identical lateral leaves alternate with pairs consist­
ing of one ventral and one dorsal leaf. Leaves of sterile hranchlets are tri­
morphous and rarely dimorphous. Lateral leaves are carinate and adnate to 
stem by their elongated bases and are responsible for the general appearance 
of sterile branchlets. In taxa with more flattened branchlets the ventral 
leaves differ considerably from other leaves providing important distinguish­
ing characters. Generally, dorsiventral structure of branchlets is a secondary 
feature in club-mosses and so it is in the group concerned. It seems to have 
arisen several times in various evolutionary lines of Lycopodiales. However, 
the structure of sterile branchlets found in the group discussed here is une­
qualled in the club-mosses. The original more or less spiral arrangement of 
isomorphous leaves.is retained on the main stem (or on the rhizome) and on 
the peduncles. In aerial shoots this arrangement is substituted by a decussate 
arrangement of anisomorphous leaves. The decussate arrangement of leaves 
on sterile branchlets can be changed to the spiral arrangement under special 
conditions, for instance when the shoots are shaded, as has been experimen­
tally proven by GOEBEL (1928 : 618). The original spiral arrangement of 
leaves in the whole plant is preserved in three species (L. sitchense R uPR., 
L. nikoense FRANCH. et SAVAT. and L. veitchii CHRIST) which are probably 
closely related to the archetype of this taxonomic group. Their leaves are 
arranged in 5- 6 vertical rows, partly adnate to the stem, whereas in iso­
phyllous representatives of Lycopodiil11i s.s. the leaves are in 6 - 10 vertical 
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rows and free . According to DOSTAL (1971) a disturbance of the decussate 
arrangement of leaves is also known to occur in L. alpinum L., which may 
be due to environmental conditions. These deviations do not affect the na­
tural character of the group discussed, because plants with spirally arranged 
isomorphous leaves are closely related to those with decussate leaves of 
a differentiated form and isophyllous taxa have been treated as infraspecific 
variants of anisophyllous species by some authors. In addition, there are also 
intermediates (intertypes, intertaxa, interspecies) between isophyllous and 
anisophyllous species, probably of a hybridogeneous origin which is another 
proof of the close relationships between representatives of the two morpho­
logically different subgroups. The decussate leaf-arrangement and anisophylly 
are trend features of a phyletic line, proper to 90% of taxa in the group. 
Phylogenetically, they are important features of the whole phyletic line, 
which constitutes a relatively well defined group. 

The basic chromosome number, and to a certain extent the size of chromo­
somes, is important for the generic classification of club-mosses. Owing to the 
technical difficulties the karyological investigation of this group proceeded 
slowly, and many chromosome numbers reported by earlier authors proved 
to be inaccurate or erroneous and some need a revision. In recent years a con­
siderable progress has been made. At present, chromosome numbers are 
available for all main groups of Lycopodiales, and may be considered for 
taxonomic purposes. The chromosome numbers of 2n = 46 was stated in 
several species of the L. complanatum agg. s.l. (L. alpinum L., L. compla­
nat1tm L., L. digitatum A. BR. = L. flabelliforme (FERN.) BLANCHARD, L. 
issleri (RouY) DOMIN, L. sitchense RuPR., L. tristachyum PuRSH, L. zeileri 
(RouY) and a comparable number of n = 48 (? 46) has been reported for · 
L. wightianum HooK. et GREV. (NINAN 1958). The latter is the only polyploid 
number hitherto reported for the group in question. Judging from the size 
of the spores, a polyploid condition may be expected to occur in L. zanclo­
phyllum WrLCE only (WrLCE 1965). SoRSA (1963) counted 22 - 24 pairs of 
meiotic chromosomes in L. alpinum L. and DAMBOLDT (1963) suggests that 
this may be an evidence of a certain instability of the number or that B chro­
mosomes may be involved. Considering that the chromosome number of 
2n = 46 has been repeatedly found by various authors (DAMBOLDT, LovE, 
SoRSA, WrLCE etc.) in many taxa belonging to various subgroups of the 
group concerned and that other data do not differ much from this number 
(NINAN), x = 23 may be regarcle<l as the basic chromosome number in this 
taxonomic group. The basic chromosome numbers in other main taxonomic 
groups of Lycopodiales are as follows: x = 11 (H uperzia s.s.); x = 13 (Lyco­
podiella, Palhinhaea); x = 17 (Phlegmariurus, Lycopodium, most likely also 
Diphasium) . The basic number of x = 23 is certainly a secondary one; 
however, it cannot be derived from any other basic number in the now 
existing club-mosses. 

\\'rLCE (1965), conside ring the olose relationships of this taxonomic group to Lycopodium s.s. 
(x = 1 i) attempted to derive the bas io nurnbers of the two groups from the more archetypal 
bn.-iic numbers of x = 11 or x = 12 (or also x = 6). The basic number of x = 23 may have arisen 
by a d oubling of x = 11 accompanied by the aclclition of one chromosome - 23 = (2 x 11) + 1, 
an<l .r = 34 in Lycopocl,ium s .s . by a tripling of x = 11 accompanied by the addition of one chro­
moRo me - 34 = (3 x 11) + 1. Alternatively x = 12 may have given rise to x = 23 by a doubling 
accompanied by the loss of one chromosome - 2:3 = (2 x 12) - 1, and to x = 34 by a tripling 
of ::t: = 12 accompanied by the loss of t\\·o chromosomes - 34 = (3 x 12) - 2. 
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Which hypothesis concerning the archetypal chromosome number is cor­
rect, remains to be seen. For the purposes of taxonomic classification, it is 
necessary to start from the real (not hypothetic) basic number of this group 
which is x = 23. This is the highest basic number encountered in recent 
club-mosses and the species studied are mostly diploid; tetraploid condition 
seems to be very rare in the group concerned. It is interesting to note that 
diploids have not at all been reported for any other group of club-mosses. 
The chromosome numbers are 4x in Lycopodium s.s. and Diphasium (rarely 
Sx in Lycopodium s.s.), 6x and 12x in Lycopodiella, l6x, 24x and 32x in 
Palhinhaea, and 8x, 24x and 48x in Huperziaceae. Chromosome numbers 
within a taxonomic group of club-mosses are surprisingly uniform and are 
good markers of phylogenetically natural units. The generic separation of 
the group discussed here is thus corroborated. The chromosome number of 
the isophyllous L. nikoense FRANCH. et SAVAT. will have to be re-examined 
because this species is closely related to the archetype of the L. complanatum 
agg. s.l. and deviating chrOJllOSome number of 2n = 68 was reported for it 
by MEHRA and VERMA (sec. A. et D. LovE 1958); this number points to x = 17, 
i.e. rather to the group Lycopodium s.s. The other isophyllous species L. sit­
chense RuPR. (to which L. nikoense FRANCH. et SA VAT. was referred by WILCE 
1965) has, however, 2n = 46. L.jussiaei DEsv., the type species of Diphasium 
C. PRESL, has been shown to have 2n = 34-36 (WILCE, 1972), suggesting 
that this species has nothing to/o with the group under discussion. There 
is also a difference in the size o chromosomes between Lycopodium L. s.s. 
and phe L. complanatum agg. s.l., the latter having smaller chromosomes -
see A. et D. LovE (1958) and WILCE (1965) .. 

When classifying club-mosses at generic level, the present century students of Lycopodium 
have laid stress upon differences in the structure of the gametophytes. This approach needs 
a rovision in the light of results obtained recently "in vitro". It would be, h owever, hardly possible 
to r eject completely the characters of natural prothallia as entirely unimportant for taxonomic 
classification, as it might follow from the argumentation by WrLCE (1972). The gametophyte 
of the representatives of the L. complanatum agg. s .1 . found in nature differs from prothallis of 
other groups of Lycopodiales by its complex structure and differentiated tissues. In cult ivation 
"in vitro", prothallia of this type approach t.hoso of the other groups of club mosses losing their 
characteristic n11piform shape with a differentiated corona at the top , where the sunk antheridia 
and archegonia are found. Archegonia of cultivated prothallia have also a shorter neck t han those 
found in nature. Cultivation experiments would suggest that the Rhape and the structure of 
natural prothallia are greatly influenced by symbiosis with fungi . Symbiosis has n,lso been observed 
in the sporophytes of club-mosses (BARROWS 1935). Fungi have been found not only in roots, but 
even in stoms and peduncles of strobiloids, suggesting that the morphology Of sporophyteR may 
also be modified. B ecause all main groups of Lycopodiales are defined by a certain type of natural 
prothallium, it may be conveniently used as a complementary character to define the group in 
question. (For a description of the prothallium of the "Complanatum"-type, see BRUCHMANN 
1908). Care should be taken in weighting this character, however, because the natural pro­
thallium has been examined in few species only. 

In the following text the group under discussion will be compared with 
other segments of the family Lycopodiaceae s.s., representing, in my opinion, 
natural genera. The relevant generic names are taken from my unpublished 
study (HOLUB, in prep.); at the specific level, names valid in Lycopodium s.l. 
are used. 

Phylogenetically, the L. complanatum agg. s.l. appears closely related to 
Lycopodium L. s.s. (type species - L. clavatum L.). The main distinguishing 
feature is the phyllotaxis (the leaves of branchlets are normally opposite, 
decussate, dimorphous or trimorphous in the L. complanatum agg. s.l., but 
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are more or less spirally arranged and normally monomorphous in Lyco­
podium s.s.).Isophyllous species of the group studied approach some repre­
sentatives of Lycopodium s .s. (e.g. L. obscurum L.) but differ in having only 
5 - 6 vertical rows of leaves (6-10 in Lycopodium s.s.). Also, the leaves are 
partially adnate to the stem (free in Lycopodium s.s.), the chromosome 
number is 2n = 46 (98), (2n = 68 (136) in Lycopodium s.s.) and the chromo­
somes are smaller. There are also differences in natural prothallia (napiform, 
with a well differentiated corona in the L. complanatitm agg. s.l.; flattened, 
disc-shaped or pan-shaped, undulate, with thickened margins in Lycopo­
dium s.s.). 

The monotypic genus Diphasiopsis (HOLUB, in prep.), based on L. volubile 
FORST. f., differs from the group discussed by its habit, phyllotaxis, form and 
colour of sporangia, the type of their opening and by characters of natural 
prothallium. Members of L. complanatum agg. s.l. are terrestrial plants with 
a repent main stem or rarely ·with a rhizome; L. volubile is a vine with a wire­
-like main stem up to 20 m long, climbing on shrubs and trees. Unlike the taxa 
of the L. complanatum agg. s. l. the fertile part with a great number of strobi­
loids is separated. The arrangement of the leaves in the two groups compared 
is in the main similar. The leaves are arranged in three parallel planes, but 
in L. volubile the lateral leaves are not distinctly opposite and the ventral 
leaves are less numerous than the dorsal ones. The regular alternation of 
pairs of lateral leaves with pairs consistivg of one dorsal and one ventral 
leaf, which is characteristic of the majority of species of the L. complanatum 
agg. s.l., does not occur in L. volubile. The radially arranged branchlets of 
isophyllous species of the L. complanatum agg. s.l. differ substantially from 
the flattened heterophyllous branchlets of L. volubile. Sporangia in the 
L. complanatum agg. s.l. are reniform, yellow and opening into two equal 
valves by a fissure at the top. In L. volubile they are transversely ellipsoidal­
-globose, brownish and opening in thair abaxial side; the valves are therefore 
not equal. The natural prothallia of L. volubile resemble those of the "Ola­
vatum"-type (HOLLOWAY 1920; sec. WrLCE, 1965). 

The genus Diphasium C. PRESL (consisting only of one species aggregate -
the L. scariositm agg.) differs from the L. complanatum agg. s.l. by an entirely 
different phyllotaxis, another type of anisophylly and the chromosome 
number, to a certain extent also by the structure of the exospore and by the 
natural prothallium. Unlike the leaves of the L. complanatum agg. s.l. which 
are opposite, decussate and arranged in three parallel planes (dorsal, lateral, 
ventral) in most species of the group, the leaves of Diphasium are arranged 
into two parallel planes, a dorsal and a ventral one. By their shape and size 
the leaves of the dorsal plane are similar to the lateral leaves of the L. com­
planatum agg. s.1. Those of the ventral plane are scale-like. Dorsal leaves 
are not opposite (perhaps with exception of L. comptonioides DEsv.), as in 
the L. complanatum agg. s.l. and the scale-like ventral leaves are usually in 
in several rows, but in one row in the L. complanatum agg. s.l. The terms 
"dorsal" and "ventral" for designation of the two planes in Diphasium are 
often used in opposite senses; the ,present author follows PRESL (1845). The 
chromosome number in Diphasium n = 34-36 (WrLCE 1972) compared with 
the normal one 2n = 46 in the L. complanatum agg. s.1. The spores of both 
the groups are of the reticulate type, the meshes in Diphasium are larger and 
less numerous in the distal side of the spore than in spores of the L. compla-
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natum agg. s.l. and are absent from the proximal side of the spore (in the 
L. complanat'um agg. the meshes are well developped there). The prothallium 
of L. scariosum is of the "Clavatum" -type (HOLLOWAY 1920; sec . WILCE 
1965), that of the L. complanal'um agg. s.l. belongs to its own "Complanatum" -
type. 

L. casitarinoides SPRING, the sole representative of the monotypical genus 
Lycopodiastrum (HOLUB, in prep.) differs substantially by its habit, leaf­
-arrangement and by spores. It is a vine with a stiff wire-like stem up to 20 m 
long. The plant is differentiated into a sterile and a fertile part with bunches 
of strobiloids. Plants of the L. complanatum agg. s.l. are terrestrial plants 
with a repent main stem or rarely with a rhizome, never climbing; the plants 
are not differentiated into a sterile and fertile part. Mature leaves of L. casu­
arinoides are monomorphous, scale-like and arranged more or less spirally; 
in the L. complanatum agg. s.l. the leaves of sterile branchlets are in mostly 
di- or trimorphous and decussate; in isophyllous species of this group they 
are setaceous. L. casuarinoides is the only species of Lycopodiales having 
scabrate spores (WILCE 1972); spores in the L. complanatum agg. s.l. are 
reticulate. 

L. deuterodensiim HERTER, the only member of the genus Pseitdolycopodium 
(HOLUB, in prep.) differs especially by its "spinose" (baculate, WILCE 1972) 
spores, which are not met with in any other species of the order Lycopodiales. 
They resemble somewhat the spores of Selaginellaceae. The spores of the 
L. complanatum agg. s.l. are reticulate. The habit and foliar arrangement 
in L. deuterodensum are also different from those in the L. complanatum 
agg. s.l. 

The genus Lycopodiella HOLUB 1964 differs from the L. complanalum agg. 
s.l. by the morphology of sporangia and spores, chromosome number and 
natural prothalium. Representatives of the group studied here have reniform 
sporangia, opening by a fissure across the top, with equal valves. Spores are 
reticulate, of the "Clavatum" -type (WILCE 1972). The basic chromosome 
number is x = 23, plants are mostly diploid. Natural prothallia are sapro­
phytic, subterraneous, with a well differentiated corona. In Lycopodiella the 
sporangia are usually transversely ellipsoidal-globose or rarely reniform, 
opening by a fissure in the abaxial side, valves are :unequal. Spores are rugu­
late ("Carolinianum" -type; WILCE 1972). The basic chromosome number is 
x = 13, and all the species counted hitherto proved polyploid (4x, 8x). 
The natural prothalium is hemiautotrophic, lobate at the top. The leaf­
-arrangement is also different. 

The genus Palhinhaea A. FRANCO et CARVALH. 1967 (represented by the 
exceedingly variable L. cernuum species aggregate) differs from the group 
studied by its habit, margin of the stegophyll, shape and opening-type of 
sporangia, basic chromosome number, characters of the spores, structure of 
the natural prothallium, etc. Members of the L. complanatum agg. s.l. lack 
the arborescent habit of the lateral ( = aerial) stems; margins of stegophylls 
are more or less entire; sporangia are reniform, opening by a fissure with 
smooth margins across the top of the sporangium, valves are equal. Spores 
are of the "Clavatum"-type (WILCE 1972). The basic chromosome number 
is x = 23 and the numbers hitherto known are either diploid or rarely tetra­
ploid. Natural prothallia are saprophytic, subterraneous, with a differentiated 
corona and without lobes. Members of Palhinhaea have an underground stem 
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(rhizome) producing arborescent lateral stems up to 0,4-2 m long (high), 
with solitary sessile pendulous strobiloids in the ends of branchlets ; stego­
phylls are laciniate or dentate in the margins; sporangia are transversely 
ellipsoidal-globose, opening on the abaxial side by a fissure with laciniate 
margins, valves are unequal. Spores are of the ,,Oarolinianum" -type (\VrLcE, 
1972). The basic chromosome number is x = 13; only high ploidy levels 
(16x, 24x, 32x) are known in this group. Natural prothallia are hemiauto­
trophic, without a special corona but usually lobate at the top . 

The genus Lateristachys (HOLUB , in prep.) consisting of the only L. laterale 
species aggregate differs from the group studied in having single lateral 
strobiloids on erect lateral stems. Sporangia open in the abaxial side, valves 
are not equal. Members of the L. complanatum agg. s.l. have terminal strobi­
loids and sporangia opening by a fissure across the top of the sporangium; 
valves are equal. There are also differences in the foliar arrangement, spores 
etc.; the leaves are spirally arranged in Lateristachys, but decussate in the 
most members of the L. complanatum agg. s.l. 

It follows from the above discussion that the L. complanatum agg. s.l. is 
a well distinct group of Lycopodiaceae s.s., defined by a number of various 
characters. It represents a separate evolutionary line , the constituent mem­
bers of which are closely related to each other. The distinct charact er of the 
group (including isophyllous species) speaks in favour of its separation at the 
generic level. Its fusion with groups having a dorsiventral structure of shoots 
cannot be justified on the grounds of morphology and evolution. Evolution 
of the dorsiventral structure of sterile branchlets seems to have proceeded 
parallelly in several independent phyletic lines in Lycopodiales, leading to 
different morphological features in each line. The group in question is most 
closely related to Lycopodium s.s. The generic separation of the L. compla­
natum agg. s.l. from Lycopodium s.s. is supported by karyological differences 
and the trend towards a special phyllotactic arrangement and anisophylly in 
this phyletic line. 

Based on the above discussion of the distinguishing characters and rela­
tionships, the L. complanatum agg. s.l. is here described as a new genus 
Diphasiastrum. Its diagnostic description follows: 

Diphasiastrum HOLUB, 'genus novum 

PJantae terrestres; caule ramoso, in caulem primarium atque ramos laterales ramificato; caule 
primario horizontali, ad terrae supernciem repente vel subterraneo (rh izoma), foliis alternis; 
ramis lateralibus erectis , modo dichotome ramificatis, ramulos steriles atque fertiles strobiloideis 
instructis gerentibus; ramulis sterilibus subteretibus vel subplanis, dorsiventralibus: foliis ad 
ramulos partibus basalibus coadunatis, quadrifariis, diformibus vel triformibus in planitiebus 
tribus parallelibus dispositis (folia dorsalia, lateralia et ventralia), decussatis; folia dua latoralia. 
cum duobus foliis facialibus (unum folium dorsale et unum foliurn ventrale) a.lternantia; raro 
ramulis sterilibus radiatim syrnrnetricis, multifariis (5 - 6), cum foliis aequalibus, ± spiraliter 
dispositis; strobiloideis distincte a ramulis sterilibus <lifferentibus, terminalibus; stegophyllis in 
margine ± integerrimis; sporangiis reniformibus, luteis, fissura transapicali dehiscentibus, margi­
nibus fissurae glabris, valvis aequalibus ;· sporodermate in facie sporae distali atque proxima 
reticulato, luminibus pluribus, minoribus (" Clavatum"-typus) ; numero basali chromosomatum 
x = 23; taxa plurime diploidea (2x = 2n = 46); chromosomatibus minoribus; (protha.liis 
naturalibus typi "Complanatum", subterrruieis, heterotrophicis, pluriennibus, napiformibus, 
sulco horizontali sub apice in regiones duas, in regionem vegetativam in parte inferiori et in 
regionem genera.tivam in parte superiori divisis; regione gen erativa quoad corona evoluta, 
antheridiis a.tque archegoniis instructa; archegoniis longicollibus). 

Ty pus: Lycopodium complanatum L. 1753. 
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Etymology: The name of the new genus is derived from that of the genus D iphasimn t o 
which the species concerned have been referred. The t ermination "-astrum", added to the ra.dica.1 
of tho name Diphasium, den otes the similarity of those two gen era. . 

Synonym s: Stachygynandrum PRESL, Abhandl. B ohm. G s . Wiss . 5/ 3 : 582, 1845 (nomen 
il1cgitimum), n on S tachygyriandrum PAL. BEAUV. apud l\'.IIRBEL et LAM: . 1803. - Lycopodium L. 
subgen. Complanatostachys HERTEit, Engler B ot. Jahrb. 43 , B oib1att 98 : 29, 1909 [p. p .]. -
Lycopodium L. subgen. Thnjophyll ium B ORNER Fl. D eu tsch. V olle, 110, 191 2. - Lycopodium L. 
* H eterophylla SPRING sect. Compla,nata. 1\1. VICT., Cont rib. Laborat . Bot. U niv . Montreal 3 : 34, 
89 (desc riptio !) , 1925. - Diphasiurn C. P RESL scr . Complanata RoTH M., F edde Rop ert .. 54 : 64, 
1944. 

Diphasiastrum is a well defined group encompassing about 25-30 closely 
related species (including intertypes, classified here as species, i.e. inter­
species). Correct binomial names for 22 species of Diphasiastrum will be found 
below. The subdivision of Diphasiastrum into infrageneric taxa present 
serious difficulties . There are intermediate situations (intertaxa) even bet ­
ween species which are morphologically clear-cut; the intertaxa correspond 
by their features to the stabilized hybrids in flowering plants. Owing to the 
distinct character of the genus and the close relationships of the constituent 
species (possibly with regard to reticulate evolution) no subgenus, nor 
section may be described within Diphasiastrum. A treatment at the series 
level, based for instance on D. sitchense, D. alpinum and D. complanatum, 
might perhaps be considered. However, the intertaxa make any infrage­
neric classification virtually impossible. This is another testimony of the close 
relationships within the genus and of its natural character. Phylogenetically, 
isophyllous species with leaves arranged more or less spirally are close to the 
archetype of the genus. Taxa (mainly tropical) with a distinct dorsiventral 
structure of branchlets are clearly advanced. 

In Diphasiastrum it is very difficult to decide whether the species with 
peduncled or sessile strobiloids are primitive or advanced. WILOE ( 1965) 
maintains that sessile strobiloids are an evidence of specialization in this 
genus, because in Lycopodium s.s. (from which Diphasiastrum seems to have 
evolved) they are peduncled. However, peduncled strobiloids are absent in 
some representatives of Lycopodium s.s., as for instance in L. annotinum L. 
and L. obscurum L. Peduncled and sessile strobiloids are found in various 
phyletic branches of club-mosses and appear to have arisen several times in 
some of them. It is hardly possible to resolve th~s problem only on the basis 
of the study of this feature itself. It is interesting to note, that in northern 
(Arctic and Subarctic) regions a trend towards the shortening of peduncles 
may be seen, suggesting that the environment may have played an important 
role in the evolution of this feature; this shortening of peduncles is, however, 
certainly a secondary phenomenon. 

Close relationships between isophyllous D. sitchense and heterophyllous D. sabin ifolium led 
FERNALD, BOIVIN and CALDER et TAYLOR to unite these two taxa into one species. WILCE (1965) 
considers D. sabinifolium to be a product of hybridization between D. si tchense and D. trista­
chyum. Intertypes between individual species d o not form an entirely continuous series of transi­
t ory individuals. The major part of material belong ing to an in tertype is of an intermediate position 
between the presumed parental species . The orig in of intortypes is n ot clear. It has been proposed 
that they are due to hybridization. This h ypot hesis is supported by m orphological evidence, 
occasional coincidence of several species in a locality , iden t ical chrom osom e number and high 
percentage of abortive spores . It may be argued t hat h y bridization is unlikely t o take part in 
nature in this group because prothalia are subterraneous and are extrem ely ra re. Interty pes 
have al so been reported for Amer ican tax a of Lycopodiella . GILLESPIE (1962) suggest s that 
h y bridization followed by an int r ogression of t he four basic taxa was involved . The interty pes 
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in Di phasiasln trn may well b e of a h y bridogenoo us orig in but the majority of them seem t o have 
arisen in the past. They gradually a ssume<l the charac t er of sepa rate sp ecies and occupied their 
own dis tribution aroas , t o a cettain ext en t a lso their own ecological ni ch es . Som e of them even 
sh ow a certain am ount of variation, as for ins t ance D . / x / zeileri with its northern population s. 
L ongevity of p olycormon s sh ould also be t a ken into account. The lowered fertility of intersp ecies 
(combined with t h e " juvenile " cha ract er of t h e pla nts ) constitutes barrier and provides fo r t h e 
con servation of thP ir inte rmediate p osition l>otwoon parenta l spec ies . Interspecies between 
sp ecies with p edunoled strobiloids a nd t h ose wi t h sessile stro biloicls differ by h a ving lax strob i~ 
loids and s tegophy ll s m ore dis tant in their lower part. 

The hybridogeneous character of interspecies is also supported by phyto­
geographical evidence. The interspecies are only known among the species 
of the Palearctic region, where several basic species occur sympatrically and 
where also drastic changes of distribution areas occured during the Pleisto­
cene. These changes made it possible for a number of diverse basic species 
once separated geographically or ecologically to come into contact. So far, no 
interspecies are known to occur in the tropics and in southern hemisphere 
where the distribution pattern is largely allopatric. Evolution in tropical 
taxa occurring in isolated mountains and islands proceeded independently 
of other members of the genus. 

The relatively high number of intertypes found in the temperate region 
of northern hemisphere is responsible for difficulties in identifying specimens. 
This is obvious from taxonomic classification of some authors who refer quite 
different taxa to one species. Based on the available information, the present 
author proposes to treat as separate species all the morphological inter­
mediates between basic species of Diphasiastrum showing the properties of 
natural units. Because their hybridogeneous origin has not been proven, 
it is suggested that the sign"/ x /" be placed in their binomials; in the parental 
formula the sign"-" may be used. An example follows: "Diphasiastrum / x / 
issleri = D. alpinum - D. complanatum". The existence of intertypes (poss­
ibly combined with introgression) present problems in both determination 
and classification. Another source of difficulties is the modifiability of plants 
responding readily to the changes of environment (shading, insolation, 
watter supply, density of the plant cover, etc.). Extreme environmental 
conditions may cause sterility and produce special ecomorphoses (mostly 
sciomorphoses). Even specific diagnostic characters may be modified, making 
a safe identification of the material impossible. The influence of mycorhyzic 
fungi upon the morphology of host plants should also be taken into account . 

The distribution area of Diphasiastrum is very extensive (for a distribution 
map see LAWALREE 1972). The members of the genus are absent from 
Australia, New Zealand and southern part of South Africa. Based on the 
geographical distribution of 22 species and interspecies given below, following 
data on the distribution pattern of Diphasiastrum can be given. The largest 
number of species - nine - occur in North America; seven species are found 
in southeastern Asia (from the Himalaya and Japan to New Guinea) and six 
in Europe. Examining the occurrence in phytogeographical zones, the highest 
number of species will be found in the tropical and northern subtropical 
( = meridional) zones (11 spp. in each zone), and in the septentrional zone 
(9 spp.). The distribution areas of species are usually of a medium size 
(mesoareas ) covering, for instanee one continent (11 spp.) or of a minor size 
(microareas), including also insular areas (7 spp.). Circumpolar or transconti­
nental distribution areas (macroareas) are known for five species only. The 
distribution areas of the most species belong to various area types. Similar 
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distribution patterns can be found in D. / x / issleri and D. complanatum 
(septentrional zone; the first species, however, is largely confined to Europe), 
D. angustiramosum and D. novoguineense (New Guinea), D. digitatum, 
D . sabinifolium, D. / X / habereri and D. tristachyum (American part of the 
distribution area) (eastern North America) and D. tristachyum and D. / X / 
zeileri (eastern North America, Europe). The distribution pattern of taxa 
of allegedly hybridogeneous origin is similar to that of one or both putative 
parents. The Latin designations of area t ypes (see proposals by HOLUB et 
JIRASEK 1968) of 22 species of Diphasiastrum follow: 

D. alpinum : AT arcto-oreo-septcntrio -supram0ridionalis 
D. angust iramosi11n : AT novoguineensis 
D . caroli num: AT orco - tropico - africanus 
D. complanatum: AT septentrionalis 
D. digital um: AT infrasoptentrio - suprameridio - atlantico - americanus 
D. fawcettii: AT caribaeus 
D./ x / habercri : AT infraseptent!'io-suprameridio-atlantioo - amerioanus 
D. henryanum: AT tropico - pacificus 
D. / X / issleri: AT septentrionalis 
D . madeiren:w: AT macaronesicus 
D . multisvicatum: AT austro-orientali-asiatico - philippinonsis 
D. nikoense: AT japonicus 
D. novoguineense : AT novoguineensis 
D. platyrhizomu.m: AT malesiacus 
D. sabinifolium : AT infraseptentrio - supramcridio - atlantico-amoricanus 
D. sitchense: AT septontriu - americanus 
D. thyoides : AT neotropicus 
D. tristachyum: AT infraseptontrio - supramoridio - atlantico-euro-americanus 
D. veitchii: AT oroo - austro-orientali-asiaticus 
D. wightianurn: AT orienti -asiatico - malesiacus 
D. zanclophyllum: AT madagassico - austroafricanus 
D. / x / zeileri: AT scptentrio -suprameridio - atlantico--euro - americanus. 

Of the six European species five occur in Czechoslovakia; the sixth one, 
D. madeirense, is confined to Madeira. The Czechoslovak species are as 
follows: 

D. alpinum: Scattered in higher mountains. mostly in tho Supramontane and Alpine belts. 
D. / x / issleri: Hare to scattered, decreasing from wes t to east: mos t frequent in Bohemia, but 

known only from four localities in Slovakia; mos tly in th o Montano and Supramontane belts, 
rare in lower altitudes. 

D . complanatum: Scattered in the H ercynian-Sudetic region, rather rare in the Carpathians; 
absent from warm lowlands; most frequent in moderately sha dy conife rous woods; extending 
from lowlands to the Montane belt, rarely highe r. 

D. / x / zeileri: Rare to scattered in the Hercynian-Sudotic reg ion, only one single locality is 
reported in Slovakia; spread from lowlands to t he Submontane (? Montane) belt. 

D. tristachyum: Very rare (ll localities), confined to Bohemia and western and northern Moravia, 
mostly in light coniferous woods or in open places from the hilly country to the Montane belt. 
The decrease of abundance in the eastern direc tion is interesting. "\\' hilo in Bohemia all five 

species are relatively the most, abundant, in }J oravia the degrees of comparable abundance are 
distinctly lower. In Slovakia the species of D'iphasiastrum are rare, D. / X / i8sleri and D./ X / zeileri 
very rare and D. tristachyitrn is absent. 

New corn binations in Diphasiastrum 

Diphasiastrum alpinum (L.) HOLUB, comb. nova. - Bas. : Lycopodium alpinum LIN NAEUS Spee. 
Plant. 2: 1104, Holmiae 1753. 

Diphasiastrum angustiramosum (ALD . RosENB.) HOLUB, comb. nova. - Bas. : Lycopodium com­
planatum L. var. angustiramosttrn ALDERWEREL'l' HosENBUitGH, Bull. Jard. Bot. Buitenzorg, 
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Ser. 2, 24: 6, 1917. - Syn.: Lycopodium angustiramosnm (ALD. RosENB.) HERTER Index 
Lycopod., 4, 1949. 

Diphasiastrum carol-inwm (LAWALREE) HOLUB, comb. nova. - Bas.: Diphasium carolinum 
LAWALREE, Bull. Soc. Naturalist. Luxembourg. 76 /1971/ 1: 3, Luxernbourgh 1972. 

Diphasiastrum complanatitm (L. restr. WILCE) HOLUB, comb. nova. - Bas.: Lycopodium compla­
natum LINNAEUS Spee. Plant. 2 : 1104, Holmiae 1753, restr. vVILOE, Nova H er:lwigia 3 : !)7, 
Weinheim 1961. 

Diphasiastrum digitatum (A. Bu.) HOLUB, comb. nova. - Bas.: Lycopodium digitatum [DILLENIUS} 
A. BRAUN, Amer. Journ. Sci . Arts 50: 681, New Haven 1848. [= Lycopodium flabell1forme 
(FERN.) BLANCHARD 1911. J 

Diphasiastrum fawcettii (LLOYD et UNDERW.) HOLUB, comb. nova. - Bas.: Lycopodium fa wcettii 
LLOYD et UNDERWOOD, Bull. Torrey Bot. Club. '27 : 167, New York 1900. 

Diphasiastrv,m / x / h(tbereri (HovsE ) HoLUB, comb. nova. - Bas.: Lycopodium habereri H ousE, 
New York State Mns. Bull . 17G: 36, 1913. [ = D iphasiastrum digitatum (A. BR.) HOLUB -
D. tristachyum (Pui-isu) HOL UB.] 

D iphasia.strum henryanum (E. BROWN) HOLUB , comb. nova. - Bas. : Lycopodiu m henryanum 
E. BROWN, B ernice P. Bishop Mus . Bull. 8\1 : 106, Honolulu 1931. 

D1:pha.<Jiastrum / x / issleri (RouY ) HoLUB, comb. nova. - Bas.: Lycopodium alpinum (L .) ScHK. 
race issleri RouY Fl. France 14 : 489, Paris 1914. - Syn.: Lycopodium issleri (Rouv ) DOMIN, 
Veda Pi"fr. 18 : 204, 1937. [ = Diphasiastrurn alpinu,m (L .) HoLUB - D. complanatum (L., 
restr. WILCE) HOLUB.] 

Diphasiastrum madeirense (WILCE) HOLUB, comb. nova. - Bas.: Lycopodium madeirense W1LCE, 
Nova Hedwigia, 3 : 111, vVeinheim 1961. 

Diphasiastrum multispicatitm (vVrLCE ) HOLUB, comb. nova. - Bas.: Lycopodium rnultispicatum 
WILCE, Nova Hedwigia 3 : 103, Weinheim 1961. 

Diphasiastrum nikoense (FRANCH. et SAVAT.) HOLUB, comb. nova. - Bas.: Lycopodium nikoense 
FRANCHET et SAVATIER Ennm. Plant. Japan. 2 : 198, Paris 1879, nomen, et 613 ut var. 
L. olpini L. (descriptio). 

Diphasiastritm novoguineense (NESSEL) HOL UB, comb. nova .. - Bas.: Lycopodium alpinum L. 
var. novoguineense NESl:lEL, Fedde Repert. 39 : 69, Berlin-Dahlem 1936 ('novo-gtiinensis'). -
Syn.: Lycopodium novoguineense (NESSEL) HERTER Index Lycopod., 30, 1949. 

Diphasiastrum platyrhizomum (WILCE) HOLUB, comb. nova. - Bas.: Lycopodium platyrhizomum 
WILCE, Nova Hedwigia 3 : 99, W einheim 1961. 

Diphasiastrum sabinifolium (WILLD.) HOLUB, comb. nova. - Bas.: Lycopodium sabinifolium 
WILLDENOW Spee. Plant. 5 : 20, Berolini 1810 ('sabinaefolium'). 

Diphasiastrum sitchense (RUPR.) HOLUB, comb. nova. - Bas.: Lycopodium sitchense RurnECHT,. 
Beitr. Pflanzenk. Huss . Reich. 3 : 30, St.-Petersburg 1845. 

Diphasiastrum thyoides (WILLD.) HOLUB, comb. nova. - Bas.: Lycopodium thyoides HUMBOLDT 
et BoNPLAND ex WILLDENOW Spee. Plant. 5 : 18, Berolini 1810. 

Diphasiastrum tristachyum (PuRsH) HoLUB, comb. nova. - Bas.: Lycopodium tristachyum PuRSH 
Fl. Amer. Septentr. 1 : 653, Landini 1814. 

Diphasiastrum veitchii (CH.RIST) HOL UB, comb. nova. - Bas. : Lycopodium veitchii CHRIST, Bull. 
Acad. Internat. Geogr. Bot. 15 : 141, Le Mans 1905. 

Diphasiastrum wightianum (GREV. et Hoorr.) HOLUB, comb. nova. - Bas.: Lycopodium wightianum 
WALLICH ex GREVILLE et HooKER, Hooker's Bot. Miscell. 2 : 379, London 1831. 

Diphasiastrum zanclophyllum (WILCE ) HOLUB, comb. nova. - Bas.: Lycopodittm zanclophyllum 
vVILCE, Nova Hedwigia 3 : 108, \Veinheim 1961. 

Dipha<Jiastrum / x / zeileri (RouY) HOLUB, comb. nova. - Bas. : Lycopodium complanatum (L.) 
Scmc. race zeileri Houy Fi. France 14 : 491, Paris 1914. - Syn.: D iphasium zeileri (Rou Y) 
DAMBOLDT, Ber. Bayer. Bot. Ges. 36 : 26, 1963. 
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SUMMARY 

The group of species around Lycopodium complanatum L. has always attracted the attention 
of taxonomists because it presents interesting problems at both the generic and the specific level. 
The present paper discusses especially generic concepts, taxonomic problems a.t the species level 
having been thoroughly studied by W1LCE. The geographical distribution of the Czechoslovak 
taxa has been investigated by .Fu T.AK and KUBAT. 
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The L. complanatum agg. s . 1. is a separate evolutionary line \vithin Lycopodia.les and is closely 
related t() Lycopodium s.s. It was first recognized as a distinct taxonomic unit by the Czech 
botanist K. B. l'RESL who named it Stachygynandrum; however, his name is a homonym and is 
therefore illegitimate . His concept, though taxonomically correct, has never been accepted. 
Almust hundred years later RoTHMALER reclassified this group as a genus, uniting it with the genus 
Diphasium C. PltESL which was based on the South American species Lycopodium jussiaei DEsv. 
Howe \"er, the latter species belongs to a quite different species aggregate and characters separating 
it from oth er taxa (structure of branchlets, type of spores, ba8ic chromosome number, type of 
natural prothallium) may be used to define genera in Lycopodiales. The L. complanatitm agg. s.l. 
is very distinctive and the combination of the characters is unequalled within tho order. Therefore 
its separation at the generic level appears justified. Because no generic name is available, a new 
name Diphasiastrum is proposed. The branchlets of the majority of sp ecies of Diphasiastrum have 
a do rsinmtral structure. The leaves are arranged in three parallel planes (dorsal , lateral, ventral), 
they are dimorphous or trimorphous, opposite and clecussate; pairs of lateral leaves alternate with 
pairs consisting of one dorsal and one ventral leaf. Only few species have isomorphous leaves 
Rrranged more or less spirally in 5 - 6 vortical rows. The basic chromosome number x = 23 
is the highest one in the Lycopodiales; however, only lower ploidy levelR 2x, rarely 4x are hitherto 
known to occur. The natural prothallia (of the "Cornplanatum"-type) have the most complex 
structure of all living pteridophytes. 

The genus comprises about 30 spec ies (including inte rspecies) with an almost >vorld-wide 
distribution. New nomenclatural combinations \\·ith the generic name Diphasiastrum are propm:;ed 
for 2:? of them; accoruing to their distribution areas, they are also referred to area types. Inter­
specif.'-; are found in areas where two or more species occur sympatrically and seem to be of a hybri ­
dogencous origin. It is propo8ed that they be designated by the s ign "/ x /" placed between the 
gene ric name and the specific epithe t in the binomial and by " - " inserted between the names 
of pre.:mmed parents in the parental formula. Of the Czechoslovak taxa, D. / x / issleri and D./ x / 
zeileri are ::-ihown to belong to inte rspecies. 

SOUHHN 

flkupine druht".l kolom Lycopodium complanatum L. byla a je s tale vcnovana pomerno volka 
pozornost z nejruznejsfch hledisok . Z hl edi ska taxonomickeho v ni ex istuji zajfmave problemy 
jak na 1'.lrovni rodu, tak na urovni clruhu. V teto s tudii je fesena hlavne problematika rodova, 
prot0ze taxonomicka problematika na urovni druhnv6 by la podrobnej i stuclovana nedavno 
americkou badatelkou Wilceovou (VVILCE). Chorologick}-m porneri:1m ceskoslovenskych zastupou 
t ohoto okruhu ,-enovali pozornost FuT.AK a KUBAT. 

8kupina Lycopodium cornplanatum agg. s. l. pfedstavuje jcdnu z vyvojovych vetvi uvnitf radu 
Lycoporliales; pffbuzensky navazuje na rml Lycopodium L. s .s. J eji taxonomickou samostatnost 
pochnpil jako prn1f cesky botanik K. B. PRESL, jenz ji popsal jako rorl pod ilogitimnim jmenem 
Star:hygynandrnm; jeho taxonomicky spravne p ojeti nebylo vsak az dosud vubec pi"ijato . Temei· 
0 sto )pt pozrleji RoTHMALER pfijal tuto skupinu opet jako rou, zarovcn ji vsak spojil s rodem 
Diphrisium C. PnESL, zalozenem na jihoamerickem clruhu Lyr:opodium Jussiaei DEsv. T ento druh 
pati"i \'Sak do zcrla jineho pHbnzenskeho okruhu nez L. COfnJJlanatum L. a liSi se ve vseoh zakla.d­
nich znadch. jez mohou slouzit v raclu Lycopodiales pro vyli8ovani taxonomickych skupin na 
klasifi kac~n i U.ro.-ni rodu (typ stavby prytu, typ spor, zitlcladni chromoz6mov:Y pocet, typ pfi ­
r odnfho prothalia). Skupina L. complanatu,m agg. s .l. vykazujo zcela sam ostatne postaveni, 
prot.oie vytvafeni techto znaku v teto Rlrnpine je pro ni zcela specificke. Pfi revizi klasifikaco 
i"itdu Li.Jcopodiales na urovni rodu je proto opruvnene vyclenit tuto skupinu jako samostatny rod . 
Vzhkclern k tomu, fo pro ni neexistuje zadne rodove jmeno. je skupina popsana jako nov;Y rod 
pod jmenem Diphasiastrum. Vetevky vetSiny zastupcu rodu Diphasiastrum jsou dorsiventralne 
stav<~ne , jejich fo;ty jsou rozlozeny ve 3 paralelnfoh rovinach (clorsalni, lateralni, ventralni), jsou 
dim l) rfnf az trimorfnf, vsti"icne, ki'izmostojne, se stfidanim c.lvojic li s tl°1 - 2 lateralni - 1 dorsalni 
+ I -vi:-ntralnf. Maia skupina druhu s isomorfnim i listy v ± spiralnfm u spohi.dani je ma rozmfsteny 
pouzfl v 5-6 vertikalnich fadach. Zakladni pofot chromozomu je x = 23, nejvyssi v radu Lyco­
pod1:ales ; stupeli ploidie je naopak nejniiSi - 2x, zHdka 4.?;. Pffrodni gametofyt tohoto rodu 
(typ .. Complanatum") ma nejslozitejsi strukturu mezi vsemi kapradorosty. 

R orl zahrnuje a si 30 druhu (vcetne interspecif), rozsifonych temer po cele zemekouli; pro 22 
z nich jsou navrieny pfislusne nomenkla.toricke kombinace s rodovym jmenem Diphasiastrum 
a jsou take zafazeny do are8.Iovych typu. V obla8t.i vyskytu vice clruhu se nachazeji interspecie, 
nejpravdepodobneji hybridogenniho p1hodu; pro jojich oznacenf je uzito znacky ,,/ x /", vloiene 
mezi rorlove jmeno a druhove epiteton a dale pak pomlcka, vloiena mezi jmena pfodpokladanych 
rodicu. Z ceskoslovenske kveteny sem patff D. / x / issleri a D. / x / zeileri . 

109 



H,EFERENCES 

BAKER J. G. (1887): Handbook of the fern allies. - London. 
BARROWS F. (1935): Propagation of Lycopodium. II. Endophytic fungus in gametophyte and 

sporophyte. - Contrib. Boyoe Thompson Inst., Menasha, 7 : 295 - 307. 
BORNER C. (1912): Eine Flora fiir das deutsche Vo1k. - Leipzig. 
Bn.ucHMANN H. (1908): Das Prothallium von Lycopodium complanatum L. - Bot. Zeitung, 

Leipzig, 66: 169 - 181. 
DAMBOLDT J. (1963): Zur Kenntnis der F1achen BiirJappe in Bayern. - B er. Ba.yr. Bot. Ges., 

Mtinchen, 36 : 25 - 28. 
DOSTAL J. (1958): Klick uplne kvetene CSR. Ed. 2. - Praha. 
- ( 1971): Taxonomicka studie o celedich Lycopodiaceae a Asteraceae a o rodech Lycopodium 

a Centaurea. - Acta Univ. Pa.lack. Olomuc., Fae. Rer. Natur., Praha, 31/1969: 5 - 39. 
FuTA.K J. (1963): Rod Diphasium Presl em. Rothm. (Lycopodium L. p. p.) na Slovensku. -

Biologia, Bratislava, 18: 256 - 264. 
- (1967): Lepidophytina. - In: Fu·rA.K J. (red.): F16ra Slovenska 2: 11 - 44. - Bratislava. 
GILLESPIE J. P. (1962): A theory of relationships in the Lycopodium inundatum complex. 

Amer. Fern Journ., Baltimore, 52: 19 - 26. 
GOEBEL K. (1928): Organographie der Pflanzen. Ed. 3. Vol. 1. - Jena. 
HERTER W. (1909): Beitriige zur Kenntnis der Gattung Lycopodium. - Engler Bot. Jahrb., 

Leipzig, 43. Beibl. 98 : 1 - 56. 
HOLUB J. (1964): Lycopodie1la, novy rod radu Lycopodiales. - Preslia, Praha, 36: 16 - 22. 

(in prep.): On the generic problems in Lycopodialcs. 
- et V. JIRASEK (1968): Beitrag zur arealonomischen Terminologie . - Folia Geobot. Phytotax., 

Praha, 3: 275 - 339. 
KUBAT K. (1974): Diphasium issleri (Rouy) Holub a D. tristachyum (Pursh) Rothm. v Cechach 

a na Morave. - Preslia, Praha, 46: 310 - 318. 
KUKKONEN I. (1967): Studies on the vanability of Diphasium (Lycopodium) complanatum. -

Annal. Bot. Fenn., Helsinki, 4: 441 -- 470. 
LAWALREE A. (1972): Diphasium carolinurn, une Lycopo<liacee nou~elle endemique du Kivu 

(Republique democratique du Congo). - Bull. Soc. Naturalist. Luxembourg. 76/1971/1 : 3 - 11. 
LINNAEUS C. (1753): Species plantarum. Vol. 2. - Holmiae. 
LovE A. et D. (1958): Cytota.xonomy and classification of Lycopods. - Nucleus, Calcutta, 

1 : 1 - 10. 
NINAN C. A. (1958): Studies on tL, cytology and phylogeny of the Pteridophytes II. Observations 

on the genus Lycopodium. - Proceed. Nation. Inst. Soi. India, Ser. Biol., New D elhi, 
24: 54 - 66. 

PRESL K. B . (1845): Botanische Bemerkungen. - Abhandl. Bohm. Ges. Wiss., Ser. 5, Prag, 
3: 431 - 583. 

RAUSCHERT R. (1967): Taxonomie und Chorologie der Diphasium-Arten Dentschlands (Lyco­
podiaceae). - Hercynia, Leipzig, 4: 439 - 481. 

RoTHMALER W. (1944): Pteridophyten-Studien I. - F eddes Repert., Berlin, 54: 55 - 82. 
(1962): Uber einigo Diphasium-Arten (Lycopodiaccae ). - Feddes Repert., Berlin, 66 : 234 
- 236. 
( 1963): Exkursionsflora von Deutsch land. Kritischer Erganzungsband. Gefiisspftanzcn. -
Berlin. 

SORSA V. ( 1963): Chromosome studios on Finnish Pteridophyta. III. - Hereditas, Lund, 
49 : 237 - 244. 

SPRING A. (1842 , 1849): l\fonographio de la famillc des Lycopodiacees. I. (1842); II. (1849). -
Bruxelles. 

VERDOOR~ F. (1938): Manual of pteridology. - The Hague. 
VICTORIN :M. (1925): Les Lycopodinees du Quebec. - Contrib. Laborat. Bot. Univ. Montreal 

3: 1 - 117. 
\VncE J. H. (1965): Section Complanata of the genus Lycopodium. - Beih. Nova H e<lwigia, 

Weinhcim , 19. [233 p., 40 tab.] 
( 1972): L ycopocl spores, I. General >;pore patterns and the generic segregates of Lycopodium. -
Arner. Fern .Jouni., Baltimore, 62: 65 - 79. 

110 

Received July 3, 1974 
Reviewed by J. Chrtek 


