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MORPHOLOGY OF REBOULIACEAE 

III. Development of sex organs， sporogonium and 
interrelationships of the various genera1 

By P. KACHR002 

P. KACHROO: デソガサゴケ科の形態ヴ:的研究 m"'，) 保有((a:~ 1'fの発JI: • 
j防:r休及ひ:f)1¥;;の民間のまii.終

Introduction 

Mehra and Kachroo (1951) in their detailed account of sporeling germination 

stlldies in the family found the spore structure built on a common plan and probab-
Iy affording a feature of phylogenetic value. Kachroo (1954a) discussed the distribu-

tion of the family in India. He further (1954b) gave a morphological account of 

Mallηia illdica. a few species of Asterella. and Plagiochasma aρtendi・culatum.and 

described a number of morphologically interesting forms in Asterella. 
Since the present investigation gives an account of development of sex organs. 

sporogonillm and interrelationships of the various genera it is thought desirable to 

give a concise historical account of work done so far on these. 

Roboulia: -Cavers (1911) reported the presence of 2 archegonia in the same re-
ceptacular notch and a carpocephalum structllre similar to Saut回イα. formation of 
octants in the embryo (c.f. Cavers. 1904) and a welJ develop巴dlid which faIJs off 
in frangments on opening of the capsule. Woodbllrn (1919) wrote a preliminary 
notc on the embryology and a comprchensive account of the same was later given 
by Haupt (1921) who also discussed the affinities of Rcboulia to other Marchantia. 
ceae on the basis of development of air chambers. developrnent of sex organs and 
the sporophyte; reporting antheridia developing interrnittently without interrupting 
thεactivity of the apical cel1. The latter is. however. involved in the forrnation of 
the archegonial receptacJe. The redllction in the nurnber of archegonia in Marchan-
tiaceae reaches highest expression in Rel:ouliαThe ernbryo is of the filarnentolls 
type and the potentialJy sporogenolls tisslle is diverted to forrn elaters later than in 
Mα1'cllα但t~α • 'L"Iz. both belong to the same cel1 gcneration. ln this respect the spo・

rophyte of Reoouliαis prirnitive 

Mannia: -Leitgeb (1881) studied structllre of the receptacJe and the origin of 
archegonia. Kienitz-Ger1o仔 (1874.1875) found regular forrnation of octants in the 
sporogonillm. Cavers regarded the genus as cJosely related to Relouliαexcept that 
the lIpper portion of thc capsllle walJ forms a weIJ.developed lid and the capsule 
shows the presence of an annllllls. Campbel1 (J 9Hl) stated that tll(' dchiscence of 
the capsule is by a lid. 

1 Part 1 appeared in the Bryologist. 57: 159-166. 1954; and Part II in the Journ. Hat-
tori Bot. Lab. 12: 34-52. 1954. The major portion of this work was cornpleted at Panjab 
University. India. as a special Research Scholar during 1948-50; and sorne part at Gauhati 
University. India. where the allthor served as a Lecturer. Thanks are due to the authorities 
at both the places for laboratory facilitics. 

Malaria Research Labomtory. Darnodar VaIJey Corporn.. Burdwan. lndia. 
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Asterella:-Leitgeb (1881) gave an account of structure and origin of the re-

ceptacIes and Cavers (1911) regarded the perianth as nearest ally of that of the 

highest type of Marchantiaceae and that each involucre， in most of the species， 

contained more than one archegonium and that it resembles Mαssαlongoa except for 
the absence of a perianth in the latter genus. Pierce (1902) investigated the dis-

charge of spermatozoids in A. califor-nica， which is explosive as in Conocephalurn 
conicu17l. Campbell (1918) studied the morphology of A. califoruica， and report巴d

a quadrant type of embryo. Peissel (1925) described the development of sex organs 
and sporogonium in A. blwrneα冗α. She found the growing point of the thallus con-

sisting of a transverse row of 4 cells of which the apical cell seen in a median 

longitudinal section is but one member and that the carpocephalum arises as a dor-

sal outgrowth of the thallus as in Plagiochαsmα， that the marginal spical meristem 

remains at the base of the young receptacle and finally becomes lost in the forma-

tion of the stalk. Haupt (1929) reinvestigated A. cαlifornica and found the develop-
ment of sex organs similar to other Marchantiaceae， absence of mucilage hairs in 

the antheridial pits (otherwise present in Rebouliα)， 2-3 archegonia in each group 

and neck canal cells numbering 8; after formation of archegonia there is develop-

ment of new growing points beneath the posterior region of each wing to continue 

the growth of thallus but these were adventitious， having no relation to original 
apical cell; further that in A. palme-ri the embryo was filamentous. Mahabale and 

Bhate (1945) in A.αngusta reported the development of sex organs similar to those 
of other Marchantiaceae， a filamentous embryo and the presence of radical thicken-

ings on the walls of cells on the upper part of capsule. 

Cryptomitrium:-Abrams (1899) and Howe (1899) studied the life history of C. 

tenerl~'仰t ， the former describing the compound nature of carpocephalum and an em・

bryo similar to that of A. cali.fornica (Campbell， 1918). Cavers found the involucre 

containing upto 5 archegonia with centrifugal c1evelopment and carpocephalum of 

the composite type. Haupt (1942) in a reinvestigation of G. tenerlt1Jl founcl the 

development of sex organs typical of Marchantiaceae， a filamentous embryo of 4 

superimposecl cells and remarked that early embryogeny resemles that of RelJOul似，
Asterellαancl PlagiochαS7nα; further that 3-4 archegonia develop in each involucre. 
Chopra and Khosla (unpublished) reported a白lamentousembryo in C. himαlαU肘凶e

ancl development of sex organs as usual in Marchantiaceae. 

Plagiochasma:-Leitgeb (1881) and Goebel (1930) gave a general account of the 

genus; the former as well as Cavers (1911)， interpreted the archegoniophore as an 

adventitious branch arising on the dorsal surface of the thallus and whose apex is 

used in development of carpocephalum as in Athalωnia. Cavers reported a c1efinite 

lid breaking up into fragments on dehiscence of the capsule. Meyer (1916， vide 
Campbell， 1918) described a filamentous embryo in the genus. Kashyap (1914) dis-

cussed the nature of the horse-shoe shaped receptacle in P.αrticulαturn and P.αp-
pe珂(liculatlt7nwhich is due to forking and (according to him) homologous with those 

of higher Marchantiales， representing a branch system_ He further established a 

homology between the stalk of the female receptacle in this genus， as also in Atl.-α-
larniα， with a similar stall王 ofhigher forms of Marchantiales ancl regarded the 

genus as a last stage in a series of reduced forms from the level of M'αrchωuiα 
through ReboulαStar (1916) in an investigation of a Mexican species reported 

that the main apical cell of the thallus was not involved in formation of the arche-
gonial receptacIe or the anthericlial receptacIe; the latter may follow the formation 

of the former; that the apical cell did not function while the antheridial group was 

active but later continued growth of the thallus ancl that the embryo was of the 
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filamentous type. Kapoor (1931) wrote a short morphological account on P.α州側・

1αtum. Mahabale and Deshpande (1947) in a detailed study of the same species 
noted bisexual receptacles， gametogenesis similar to other Marchantiales and an 
ern bryo ()f the自lamentoustype. 

Materials and methods 

The present investigation includes the following species: Mannia indica， As. 
terella blumeana， A. Teticulata， A. mussuriensis， A. sanguinea， A.ραt hanJwtensis ， 

A. sps. (probably identical with A. Jdzasiana (Griffith)， referred to as A.“Mani. 
pur" in the following pages) and Plagiochasma atρendiculatum. The life history 

has been studied in detail in all species except in A.“Manipur ". Mannia indica 
is figured in detail and in others only those features are figured by which they 
differ from this species. 

The species were collected at Pathankot， Hoshiarpur， Delhousie， Simla， Hard. 
war， Dehradun， Mussurie， Nainital (Western Himalayas); Gauhati， Jowai， Shillong 
and Manipur (Khasi Hills， Assam) in spring， summer and autumn during March 
1948 -August 1952. All were fixed in the field and the simple suction pump 
(Kachroo， 1951) was employed to sink the material in the fixative. F.A.A.， CRAF 
and Lewitsky's白xativeswere used but CRAF proved best for cytological and mor. 

phological studies. Microtome sections were cut 8-12!1 thick; safranin and light 
green， and crystal.violet and erythrosin staining schedules were followed. 

Nomenclature of the cited species3 

AlI combinations proposed here as new uncler Asterella have actually been ad. 
opted by Kachroo (1954) and Pande et al (1954) but are there technically not valid 
under the current International Code as the authors unfortunately omitted the 
basionyms. The genera as well the species under them are arranged alphabetical. 
ly in the following list. 

Asterella aJl!{ltsta (St.) comb. nov.， basionym 1古川briariaω19l1sta St. Spec. Hepat. 

1: 104， 1899 
A. blumealla (Nees) comb. nov.， basionym Fimbl'iaria blumealla Nees， in Gottsche 

et al.， Syn. Hep. p. 564， 1846. 
A. bolanderi (Aust.) Underw.， Bot. Gaz. 20: 61， 1895. 

A. lilldellberghiana (Corda) Lindberg， Musc. Scand， 1， 1879. 
A. ludwigii (Schwaegr.) Underw.， Bot. Gaz. 20: 61， 1895. 
A. lIlultiflora (St.) comb. nov.， basionym Fimbriaria 1IZlIltifloaa St.， Spec. Hepat. 

1・ 124，1899. 
A. /Jlltssuriensis (Kashyap) comb. nov.， basionym Fimbriaria 1n1tssurieJlsis Kashyap， 

J. Bombay Nat. Hist. Soc. 24: 345， 1916. 

A. lletalensis (Taylor) comb. nov.， basionym Fimbriaria netalensis Taylor， Trans. 

Linn. Soc. 17: 387， 1837. 
A.ραlmeri (Aust.) Unclerw.， Bot. Gaz. 20: 63， 1895. 

" Thank，，; are due to MI'. V. Raghavan (Gauhati Univ.) for his assistance in collecting 
SOIlle of this information. 
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Aρapulosa (St.) comb. nov.， basionym Fimbriariaραρulosa St.， Spec. Hepat. 6: 
16， 1917. 

A.ραrviPora (St.) comb. nov.， basionym Fimbriariaραrv伊oraSt.， Spec. Hepat. 1: 
116， 1899. 

A. tathanlwtensis (Kashyap) comb. nov.， basionym F'i1l1briaria tatlzalzkolcllsis Ka-
shyap， J. Bombay Nat. Hist. Soc. 24: 344， 1916. 

A. reticulata (Kashyap) comb. nov.， basionym Filllbriaria reticulala Kashyap， J. 
Bombay Nat. Hist. Soc. 25: 279， 1917. 

A. saccata (Wahl.) Evans， Contrib. U.S. Nat. Herb. 20: 276， 1920. 
A. sanguinea (L. et L.) comb. nov.， basionym Fimbriaria sanguillea Lehm. et Lin-

denb.， in Lehm.， Pug. 4: 5， 1832. 
A. tenella (L.) Pal. de Beauv.， in Cuvier ed.， Dict. Sci. Nat. 3: 258， 1805. 
CryρtomitriulJl Izimalayense Kashyap， New Phytol. 14: 2， 1915. 
C. tenerum (Hook.) Aust. ex Underw.， Bull. Ill. State Lab. Nat. Hist. 2: 36， 1884 
Mannia californica (Gottsche) Wheeler， The Bryologist 37: 88， 1934. 
M. j示。:grans(Balbis) Frye & Clark， Univ. Washington Publ. Biol. 6: 62， 1937. 
M. illdica (St.) comb. nov.， basionym Grimaldia indica St.， Spec. Hept. 6: 10，1917. 
M.ρilosa (Hornem.) Frye & Clark， Univ. Washington Publ. Biol. 6: 67， 1937. 
M. rzψestris (Nees) Frye & Clark， Univ. Washington Publ. Biol. 6:臼， 19:~7. 

PlagiochasmααρpeJldiculatulIl Lehm. et Lindenb.， Pug. 4: 14， 1832. 
P. artiClllatmJZ Kashyap， New Phytol. 13: 320， 1914. 
P. clmeatUiJl Evans， Amer. J. Bot. 19: 627， 1932. 
P. intermedilt1n Lindenb. et G.， in Gottsche et al.， Syn. Hep. p. 513， 184s. 
P. 1'1ψestre (Forst.) St.， Spec. Hepat. 1: 80， 1898. 
P. simlcllsc Kashyap， J. Bombay Nat. Hist. Soc. 25: 279， 1917. 
!?l'buulia IWIIlIsthacrica (L.) Raddi， Opusc. Scient di Bologna 2: 357， 181ft 

Receptacles and the development of sex organs 

1n Marchantia and 'other genera Ma1'chantiaceae the growth of the thallus 
ceases with the development of archegoniophore while in Plagiochasma and Atlla-
lamia the apex of the thallus continues to gro¥V in length after the differentiation 
of the archegoniophore. 

All the species under consideration here are strictly protandrous in develop-
ment and by the time the female 1'eceptacle becomes prominent most of the 
mature antheridia have released their spermatozoids. 1n Asterella the antheridia 
are agg1'egated into circular or oval cushions which project but slightly above the 
surface of the thallus; except occasionally in A. sanguinea where they are much 
raised-up forming false receptac1es (c.f. Kachroo， 1954b)， 01' in A.“Manipur" 
where they are in the form of receptacles-either m01'e 01' less horse-shoe shaped 
or crescentic (Figs. 85， 90). 1n A. blumeana such cllshions are borne jllst behind 
the stalk of the female receptacle; in A. reticulata on lateral shoots borne along 
the anterior or the posterior region of the thalllls; ill A.ραthan!wte1lsis alld A. 
sanguinea terminal on the main thallus and in A. mussuriellsis Oll the lateral 
shoots. 1n M a1l1zia indica they are lillear in form， and sitllated either terminally 
or dorsally (as occasionally in A.ραthanlwtensis) on the main thallus. Plagioclzas-
ma attendiculatul1l is characteristic in having sessile male 1'eceptacles dorsal in 
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position and variable in forl11; horse-shoe shaped to oval. 

" d 

The formation of antheridia is acropetal and usually accompanies the apical 
growth of the thallus or lateral shoots. But in A. californica (Haupt， 1929) they 

1 2 3 4 5 
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Figs. 1-16. Development of anthel"idium. 1-6， 10， 11， Manniαindicα7-9， 
Astenlla blumeα冗α 12-15，A. 1'eticulαta. 16， Plαyiochαsmα appendiculα飢 m
(m-mucilage hair). Figs. 1-10， 12-15， x 510; 11， 16， x 390. 
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sometimes have an intermittent development reslllting in formatiり11υf sterile 
patches in between. USllally they are in 1-2 rows. Each is separated from one 
another by septa which persist even after the antheridia discharge spermatozoids. 
Towards the dorsal sllrface air chambers in many layers are qllite distinct in the 
space between the passages through which the antheridial chambers open to out-
side. It is interesting that mucilage hairs only arise within the antheridial cavities 
in Plagiochasmα， (as also in Reboulia and Cryρtomitrium) and not in Ma1lIIIαand 
Asterella. The antheridial cavities open to olltside thrOllgh a pore which resembles 
the air pore in development except that th巴 innercells do Ilot become 50 small and 
pointed. 

The archegonia are borne on stalked receptacles which arise singly in the 
apical notch， making their appearance as knobs. ln the development of receptacles 
the apical cell of the thalllls lIndergoes two sllccessive dichotomies forming 4 cells 
arranged in a cross-wise fasion， which 1I1timately form 4 archegonia. The dome-
shaped receptacle is the reslllt of the intercalary growth of the cells between 
these vegetative points. ln this tissue later air chambers appear schizogenollsly. 
A vertical section of the receptacle at a later stage shows air chambers in more 
than one layer， the dorsal ones opening to olltside throllgh compound pores. Mean-
time， a short stalk develops with an anterior rhizoidal groove. The receptacle 
bears ventrally rhizoids and scales， the latter often showing degenerating chloro-
plasts. The stalks， when YOllng， is composed of cells more or less the same size 
and shape but later the cells towards the base become more elongated and those 
towards the apex remain smaller， densely granular and with prominent nuclei. ln 
Mallnia and most species of Asterella the stalk is long， but in A.“Manipur" the 
stalk is always sub-sessile and rarely the carpocephalum is sessile (Figs. 88c， 89) 
as also in A. sanguinea (Fig. 92). The former species also exhibits abnormalities 
in the nature of the receptac1e (Figs. 86-88). ln Plagioclzasma aρ，pendiclllαtum the 
stalk is often sllbsessile and always without rhizoidal groove. 

USllally 4 archegonia are formed， one in each involucre; in contrast to llSllal 8 
in Marchalltia (Andersen， 1929; McNaught， 1929). ln these species each of the 
original growing points llndergoes dichotomy. ln Plagioclzaslllaαlりρendiwlatumoc-
casionally 9 involucres are formed due to further dichotomy in one of the 8 lobes 
formmed dlle to a c1ichotomy in each of the 4 original growing points. It is not， 
however， uncommon to find more than one archegonium within an involllcre (a 
featllre of Compositae) in the various genera ()f this family: ぐryttomitrutm
(Abrams， 1899)， Asterella calijornica (Campbell， 1918; Haupt， 1929)， A. angusta 
(Mahabale and Bhate， 1945)， A. mussuriellsis， A. sanguineα(allthor) and Plagio・

chasma articulatu1Il (Mahabale and Deshpande. 1947). (See abo Cavers， 1911; 
Kashyap， 1914 and Haupt， 1942). 

The growth of the dorsal tisslle of the carpocephallllll is so (jllick that the 
growing points， from which archegonia arise， are J)llshed downwards c10se to thc 
stalk and are later obscllred. 

After the formation of the female receptac1e llsllally thallus stops growth 
Leitgeb， however， reported that in Asterella ludwigii sornetimes the female recep-
tacle is abortive and does not lirnit the growth of the branch 011 which it is borne. 
He deduced from it that the limitatiol1 is secondary and receptacle dorsal in origin. 
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In 11. c:σlifomic:a Haupt (1929) reportecl that the receptacle may grow out frol1l the 
bottom ()f the clichotomy， an ordinary branch appearing on each sicle.“This woulcl 
seem to inc1icate c10rsal origin， the apical region of the branch continuing it growth 
but undergoing dichotomy at once." The two lateral branches， thus， formed grow 
out and the receptacle then appears to gro¥V out from the bottom of the dicho-
tomy. Each or both of these branches may bear receptacles. 

1n Mannia and Asterella it is common to observe the c1evelopment of apical， 
sul】apicalor lateral ventral shoots， either arising anteriorly or on either sic1e at the 
base of the receptacle; or from the ventral surface of the thallus. They usually arise 
from the surface of the midrib or from the region within the notch. A detailec1 
study of the development of such shoots is in progress. At the moment the idea 
of dorsal nature of female receptacle is improbable as the apical cell is utilizec1 in 
its formation. (1n Reboulia hemisPharica var.ρangiensis Kashyap， and often in 
Asterella“Manipur" and rarely in Mannia indica and Plagiochasma aρ'pendicula-
tum the thalllls forms apical innovations， as in Preissia， to facilitate continued 
elongation of thalllls after formation of carpocephalllm or antheridial cushion. Sllch 
ventral shoots grow out from beneath the receptacle and finally give the thalllls a 
jointed appearance). 

Antheridium: The antheridial initial is observed as a conspicllollS cell (Fig. 
12a) just behind the apex of the thalllls. Later each becomes sllnken in the an-
theridial pits formed by the olltgrowth of the surrounding tissue. A transverse 
wall c1ivides it into 2 cellsー theprimary antheric1ial cell and a lower stalk cell 
(Fig. 1). Transverse walls are formed in the former resulting in formation of a 
short filament of 3-4 cells (Figs. 2， 3， 12b) as in Reboulia (Haupt， 1921)， Asterella 
californica (Haupt， 1929)， A. angusta (Mahabale and Bhate， 1945)， Plagiochasma 
articulatum (Mahabale and Deshpande， 1947)， Cryρt0112itrium tenerwn (Haupt， 1942) 
and C. himalayellse (Chopra and Khosla， unpllbl.) and other Marchantiaceae (see 
Dllranc1， 1908; Andersen， 1929， McNaught， 1929; Ahmad， 1938; Mehra and Mehra， 
1939). 1n Asterella bolanderi (Campbell， 1918) a ro¥V of 5 cells is producec1 before 
the白rstvertical walls are formed (althollgh his figure shows only 3 transverse 
walls in the superficial portion of the antheridum) and the same is the case oc-
casionally in Reboulia (Dupler， 1922). 1n Mannia rarely the first wall is oblique 
followed by another oblique wall at right angles to it， thus， delimiting something 
apparently like an apical cell as seen in a longitudinal section (Fig. 4) or the 3 cell 
filament organised has oblique instead of transverse walls (Fig. 6). Rarely in 
Asterella reticulata the initial after the first transverse division undergoes vertical 
divisions and remains 2 cell long (Fig. 13). The first vertical wall may appear in 
the cell next to the stalk cell (Figs. 5， 7). This is followed by vertical walls in 
other cells (Figs. 8， 12b， 13). Subsequently another serise of vertical walls at right 
angles to the first divide the filament into quadrants. This is followed by per-
iclinal walls differentiating a single layered wall of the antheridium and primary 
spermatogenous cells (Figs. 9-11， 14， 15). The stalk cell divides a few times by 
transverse and verticals walls forming a very short stalk， which is 2 cells in length 
and 4 cells in thickness. The basal cell is usually the last to undergo a vertical 
division. A study of the antheridia that the form of the stalk is mainly condition-
ed by space and this results in great variation in size of the mature antheridium. 
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Similar conditions restrict the size of the sporogonium. 
By this time the antheridillm is sllnk within the antheridial chambe1' which 

opens to out sicle by a simple pore. The antheridial wall grows by further forma-
tion of radial walls and is uSllally hyaline in adult condition (Fig. 11). In P. ap-
ρendiculatum the antheridium is associated with unicellular hai1's which arise near 
its base (Fig_ 16) as in C. tenerum and Reboulia. They sec1'ete mucilage in the 
antheridial chamber. 

Mahabale and Bhate (1945) cles仁1'ibedthat in Astcrella Gllgusta exist υccusional-
Iy a triangular apical cell at the apex of the antheridium adding segments on 3 
sides (though not clear f1'om their figure in the text). Such a cell is not discernible 
in the present species. Spermatogenesis follows the normal course described for 
Marchantiales (Champbell， 1939; also Woodburn， 1922). The primary spermatoge-
nous cell is with conspicuous nucleus ancl nucleolus. It divides diagonally in the 
usual fashion. 9 chromosomes are present in M aWlぱかぱica，Asterella 1mtss/t1'iellsis， 
A.ραthanlwtensis and Plαgioclzasma a.ρpendiculatu11Z; and 18 in A. blumeana and 
A. reticulata.' Irregular spermatogenesis is observed in P. aJゆendiculatu11/ ancl P. 
articulatmn. Each spermatozoid is biciliate and with a m01'e or less twisted body. 
They were observed to be discharged explosively in Mannia indica and Asterella 
patlzankotensis as in certain other Marchantiaceae (see Peirce， 1902; Cavers， 1903; 
Haupt， 1921). 

Campbell (1918) found the top of the antheridiulll in A.ωli)omica p1叫ongecl
into a beak or tubular neck. Such a condition is not found in any of the species 
under consideration no1' could Haupt (1929) locate it in the same species. 

Archegonium: The archegonial initials are also superficial in o1'igin and they 
arise in early stages of development of the carpocephalum but do not involve the 
growing points. However， the activity of the latter is checked by the growing 
archegonia. The development of the archegonium is of the usual type in Mar-
chantiales (Leitgeb， 1881; Goebel， 1905; Star， 1916; Campbell， 1918; Haupt， 1921， 
1926， 1929， 1942; Mahabale and Bhate， 1945; Mahabale and Deshpande， 1947; Mehra 
and Mehra， 1939). The initial (Fig. 24) either divides by a transverse wall form-
ing an upper archegonial initial and a lower basal cell or directly behaves as an 
archegonial initial (Fig. 18). It is cut off by 3 intersecting walls into an axial cell 
and 3 peripheral cells (Fig. 17). The axial cell next divides to form a cover cell 
and a central cell (Figs. 19， 20， 25)， the latte1' divides by a transverse wall into a 
primary neck canal cell and a lower ventral cell (Figs. 26， 30). The fonne1' 

undergoes th1'ee transverse divisions to form 4 neck canal cells， the ventral cell 
divides transversely to fo1'm a small vent1'al canal cell and a large basal egg (Figs. 
22， 27， 32). In A. blumeana the ventral cell may divide simultaneously with the neck 
canal ceII (Fig. 21) and in A. 1Ilussuriensis both the egg and the ventral canal ceII 
may be nearly equal in size (Fig. 31). The peripheral cells undergo a few trans-
verse divisions and elongate to form the neck， and the lid cell divides by 2 vertical 
walls at right angles to each other to form 4 licl cells. At maturity the arche-
gonium has an elongated neck (Fig_ 23) and is either Iying more or less horizon-

4 A detailed account of cytology of some North West Himalayan Marchantiales will 
appear jointly with Prof. P. N. Mehra_ 
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talIy or is nearly pendent. There are six vertical rows of neck celIs in alI species， 
with each row having 8 celIs in A. rcticulata， A. blumcaua and A. JJ1ussuriellsis. 
111 A. califomica Campbell (1918) reported 7 and Haupt (1929) 8; while in Rcboulia 
Haupt (1921) reported 18-20 in each row. 

In Astcrella just before the fertilization there appears a perial1th around the 
base of the archegonium (Figs. 28， 29) and after an archegonium is fertilized it 
gru¥Vs uver it as a cunspiclIuus Cυnical sheath projecting frυIII the carpocephalum. 
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Figs. 17-32. Development of archegonil1JTI. 17， M. indicα18-23， /1. bl1L-
?neα叫α24-28，/1_ ?戸'eiicnlα』品 29，A. san!J~ι Ì7.出α30-32， A. ?nUS81t?'iensis_ 

Figs_ 17-29， x425; 30-32， x325_ ω-perianth initial， yp-yol1ng perianth， both in 
世.8.).
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Fcrtilization: Fertilization takcs placc durin又 thefin;l shりwerof rains and 
iL is later that the stalk increases in length. Just bef01・eit occurs the neck opens 
along the lid ceIls due to hygroscopic pressure inside， which forces them apart to 
let in the spermatozoids. The latter wriggle their way down the neck tiIl they 

reach the egg membrane. One fertiIizes the egg. The zygote enlarges in size tiIl 
it nearly白Ilsthe cavity of the venter (Figs. 23， 29). The latter is one layered 

before fertiIization but afterwards its ceIls enlarge and divide to form a jacket of 
several layers around the young embryo. This is the calyptra， and it persists even 

after the spores lie freely within the capsule 

Sporogonium 

Meyer (1931) described filamentous and quadrant types of embryos in Mar-
chantiales and regarded the former as primitive and the latter as secondary. He 
incIuded Plagiochasma Mannia， Reboulia， Asterella and Fegatellα(and probably 
Cyathodium and Cryptomirium as well) in the filamentous type and M archantia， 

Preissia， Astroporae， Corsiniacea and Riccia in the latter type. The embryos of 
the species investigated here are of the filamentous type， no exception having been 
observed. 

The development of the embryo starts immediately after fertilization. The 
first division in the zygote is transverse dividing it more or less equaIly in Aste-
rella blumeana and A. sanguinea (Figs. 47， 64， 65) or unequaIly in other species 
(Fig. 61)， thus forming 2 ceIls-an epibasal ceIl and a hypobasal cell. 1n A. mus-
suriensis there is an indication that rarely the division may be obIique (Fig. 62). 
1n Asterella， Plagiochasma and occasionaIly in Mannia indica next a transverse 
division appears in the epibasal ceIl dividing the embryo in a 3 ceIled filament 

(Figs. 33， 48， 53， 63， 66， 71， 77)， in which the lower forms the foot， the middle 
seta and the upper capsule. A filamentous embryo is also described for Reboulia， 

Asterellaρalmeri， Cryptomitriunz tenerum (Haupt， 1921， 1929， 1942)， A. blumeana 
(Peissel， 1925)， A. angusta (Mahabale & Bhate， 1945)， Plagiochasma articulatuJ1l 

Mahabale & Deshpande， 1947)， Mannia (Meyer， 1916) and Cryptomitrum Izima-
layensis (Chopra & Khosla， unpubl.). Previously CampbeIl (1918) described a 
quadrant embryo for A. californica and Abrams (1899) described the same for C. 
tenerulll. UsuaIly in Mamzia indica a 4 ceIled embryo is organised (Figs. 34-36) 
as in A. califomica and C. tenerzmz (Haupt. 1929). 

Though the early divisions in this filamentous embryo are more or less variable 
in di任erentspecies they broadly foIlow the plan described for other Rebouliaceae. 
After the first division of the embryo one can easily detect the further divisions 
in the 3 (or 4 in case of Mannia indica) regions of the embryo (Figs. 34-36， 66-68， 

71-73). Vertical waIls first appear in the capsular region (Figs. 36， 37， 50， 63， 71) 
in contrast to Rebo/llia (Haupt， 1921) where they first appear in the lower tiers; or 
alI tiers may undergo simultaneous divisions (Fig. 67)， or often the terminal celI of 

Figs. 33-52. Development of sporogonium. 33-46， jl1. indicα 47-52， A. blqmwα押'lL.

42a， archesporial cell; b， c， division of the same into spore mother cell and elater cell. 43a， 

b， 44， stages in spiralization in elater. Figs. 33-40， 43， 47-52， x 325; 41， x 200; 42， 44， 
45， x 425; 46， x 125. 
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the embryo is the last to undergo a vertical division (Figs. 35， 49， 54). Later more 

vertical walls are laid in nearly all the tiers (Figs. 38， 68， 72， 78). The cells of 

the seta are meristematic for some time and result in the formation of a short 

seta. 1n the matl1re sporogonil1m usually it remains short but in Asterella 
sangltillea it is somewhat elongated (Fig. 69) recalling to some extent the seta of 

Marchalltiα. 
The basal cell of the embryo does not divide simultaneously with the capsular 

and the seta initials so that in Asterella blumeana and A. reticulata when the 
embryo is elongated and many cells long it is still a single cell， though enlarged 
and prominent (Figs. 49， 50， 55， 56). The later development of foot is quick and 

it soon assumes a bulbous shape with the peripheral cells highly granular and the 

central ones less so in the matl1re state (Figs. 59， 70). This character is persistent 

even after the spores are shed. 1t is believed to be haustorial in function though 

no partic111ar processes are developed for this purpose. 

By this time the sporogonium is elongated and now the cells in the capsular 

region divide in all directions (Figs. 39， 39， 51， 57， 74， 78-80). Later this mass of 

cells is differentiated into an outer one cell thick layer and a central archesporium 

(Figs. 40， 52， 58， 75， 81) and the capsule becomes globular in shape (Figs. 41， 69， 
82). The par色tallayer is persistent but loses its contents and becomes enlarged 

by the time the spores are shed ~Figs. 46， 84)， retaining the nuclei up to the last 
stage. The cells of the archesporium stain deeper dlle to their dense cytoplasmic 

contents and have prominent nllcleoli. The sporogenous mass is formed from about 

2/3 of this tissue and about 1/3 forms the belt separating the archesporium from 

the seta. There is no definite arrangement of sterile and fertile cells but they are 

readily distinguishable by their form. The elater mother cells and spore mother 

cells are sister cells (Fig. 42a-c) as in Reboulia and Cryttomitrium tellcrum (Haupt， 
1921， 1942). The sterile cells are more or less elongated and the fertile ones nearly 

rounded. 

The sporogenesis is as usual for Marchantiaceae. The spore mother cells 

round 0任 andform a tetrad after reduction division. When the spore mature the 

outer cell walls thicken and are later differentiated into 3 layers-the exine develop. 

ing characteristic sculpturing and the perisporium is in form of a sac. The spore 

wall is already 3・layeredeven when the nucleus is still in the late telophase stage 

(Fig. 45) suggesting thereby that the differentiation of the walls starts just after 

the tetrad is formed. The spores do not remain in tetrads for a long time. The 

perisporium is variable in various species and a detai!ed account of the same has 

already been given (c.f. Mehra & Kachroo， 1951; Kachroo， 1954b). 

The sterile cells are elongated， thin.walled， with distinct nucleus and finely 

granulated cytoplasm. These continue to elongate and the cytoplasm becomes less 

uniform and tends to form a spiral band (Figs. 43a-b， 44). When mature the elater 

has a thickening of usually 2， occasionally 3 (and rarely branched)， spiral bands; 
and becomes brown. 

Figs. 53-76. Development of sporogonium (contd.) 53-60， A. 1・eticulαtα 61-63，A. 
?nU88nr印刷8. 64-70， A. 8czngnil1Eα 71-76， A. PαthαnlCOtensi8. 59， 1.8. foot. 60， 
76， apices of capsules in 1.8. 70， 1..8. foot in旬.8. Figs. 53-68， 70， 75， x 325; 69， x 125; 
71-74， 76， x 425. 
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The apical region of the capsule'wall in vertical section shows 2 layers of cells 
in Asterella blllmeana， A. rctIculata (Fig. 60) and A. IJlllssllricnsis， while in A. 
ρathankotcnsis (Fig. 76)， A. sanguinea， Manniαindica and Plagiochasllla apρcndi-
rulatll1}Z (Fig. 83) it is very prominent and 3 cells in thickness. 

An operculum is present in all the species. In iV1mlllia Illdica， Asll'rella 
ρatlwn!wleJlsis， A. saJlguinea and Plagioclzasma atρeJldiculatulII it is detached as a 
circular lid from the capsllle. In other species it is detached in fragments. In 
either case the dehisced capsule is left as an urn-shaped strllcture. The cells of 
the operclllum show radial thickenings which are more prominent where the lid 
detaches as a disc. Cavers (1911) described an annllllls-like structure in capsules of 
M anllia， such a strllcture is not detected in M. indica. 

The spores are liberated either singly， few at a time or in a mass， depending 
on the velocity of the currents of air or movements of insects. The elaters help 
in dispersal in rains or after the spores fall on moist ground. 

Discussion 

IndividuaIity of Rebouliaceae:-The various genera included within the 
family justify their separation in a group on basis of their morphological charac-
ters: carpocephalum always stalked， terminal， with a single rhizoidal furrow; male 
receptacle or cushion truly dorsal. In Plagiochasma both are dorsal， and rhizoidal 
furrow is absent. (In A.“Manipur" the carpocephalum stalk has air-spaces as 
welり. The thallus has usually air chambers in many layers. In all species there 
is uniformly a filamentous embryo (except for a report of quadrant embryo in 
Asterella raliJomica and previolls report of a similar embryo in Rebouli([ and 
Crytiolllit?-iuJlZ lenerum). Asferella is unique in having a perianth. It is interest-
ing to note that all genera have reticulate， winged spores with slight variation in 
Asterellαwhere they are occasionally ridged. This is in contrast to the coarsely 
papillate spores of Sauteriaceae; to some extent resembbling those of Targunzia 
(compare e.g. spores of A. blumeana with those ()f T. !Zypophyllσ). In the family 
Marchantiaceae the spores range from smooth to lamellate. 

Cavers (1911) also while discussing their relationships with other genera {)f 
Marchantiaceae concluded that the “group may be regarded as fonning an inde-
pendent series showing some striking parallelisms with Astroporae on one hand 
and the Compositae on the otner." He (l.c. p. 195) used the family name Ayto-
niaceae since he regarded Plagioclwsma (= Aylonuz) as the most primitive member 
of this family. Evans (1923，5 p. 9; 1939) chose Rebouliaceae.G Plagioclzasma， 

though retaining the well developed carpocephalum， is specialized due to the dorsal 
nature of the reproductive branches and the conseqllent loss of the rhizoidal furrow. 

6 1'1】色 correctcitation for the name Rel川 uliaceaeShOllld be・ Rebouliaceat'(Reichenbach) 
Evans， 192:3.-Proskaller (in litt.， 1957) 

G While the name Aytoniaceae Cavers， 1911， p. 195， is the correct name and has pr卜

ority over Rebouliaceae Evans， 1923， in North American Flora 14: pt. 1， p. 9， the latt巴ris 
here employed. 1'he name Aytohiaceae is based on a synonym rejected as a homonym and 
the case has been drawn to the attention of a member of the Intern日tion日1COIll m i t tee on 
NOJ11enclature of Bryophytes for further (lCtion. 
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The only character that might be regarded primitive in Reboulia is the aggrega. 
tion of antheridia in receptacles， instead of a cushion， and compound pores on the 
same! Asterella might with justification be regarded as primitive since in a few 
species it has retained air chambers in one layer with assimilatory filaments， the 
perianth is present in all its species. Thus， with regards to primitiveness of any 
one of these genera one has to be cautious since the various genera show striking 
parallelisms with each other and the ‘position of primitive genera should be based 
upon a combination of character rather than upon a single character (Evans， 1939)'. 

Position of sex organs:ー Theposition of male and female receptacles/cushions 
on the thallus within the various genera and occasionally within the same species 
is variable as shown below. (The species marked with an asterisk were studied 
by the author for this feature). 

Sex distribution 

Dioecious 

Monoecious 

" 

'1 

" 

" 

仰

Position of sex organs 

会 receptacledorsal; 
♀ stalked， terminal. 

♀ stalked， terminal; 
合 dorsal，just behind it. 

♀ stalked， terminal; 
合 onventral shoots. 

♀ stalked， on ventral 
shoots， ~ apical.dorsal. 

♀ stalked; ♀ and ~ ter. 
minal on ventral shoots. 

♀ stalked， terminal on one 
lobe;合 dorsal.terminalon
another lobe. 

合 and♀ dorsal On main 
thallus. 

Species 

. A. a甘gU8tα*

I A. blnmeαnα*， A. “Manipur 帥 A.
nepalensi8， A. pαpulosα， A. l1ld1lJigii， 
A. 8αccatα， A. lindene例・'gianα，A. 
te71ellι， A. palme?'i; M. 7・tιpe8tris;C. 
te何回・1tm，C. himalaye何se*.

A. reticulαtα*; M. pilosα R. hemis. 
phaerica*. 

A. P品tha叩kotensis*，A. S.α冗:g1tI官eα¥
A.pα門 ..ipor・α，A. m?ll:ij7o叩 ; M.仰 -

Il'ica*， M. californicα. 

A. mU8snrieusが ，A. bolαnderi. 

λf. frαgran8; R. hemisphαeγicα*; P. 
cω回αt1る，171，P. simle世8e.

J'.αppendiculαt'urn*， P.α7.ticulα加悦*

1'. rupestr・e，1'. inter・medi1lm.

A-A8ter'ella， M-Mannia， C-CryptomitrI1ωL， R---Reboulia， P-f'lα(Jioehα.smα. 

1n A. mussuricJlsis where the sex organs are restricted to the ventral shoots 
occasionally the stalked carpocephalum is borne apically on the apical continuation 
of the main thallus. A. sanguillca also exhibits this reversal in position of male 
and female receptacles. Here the carpocephalum is borne on the ventral shoots 
and the male cushion (occasionally a false receptacle) is apical on the main thallus 
But there are cases where the male is borne on a lateral elongation of the apex 
and the apical.cell.region is continued as the stalk of the carpocephalum， which 
thus occupies a terminal position. It yet another case the carpocephalum was 
terminal and the male was borne on a small ventral shoot arising from the ventral 
side just near the region from where the carpocephalum arose. This inter時 tinginter. 
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shifting of sex organs from their normal position points to the fact that probably 
the ancestoral feature was that both the sex organs were terminal on the thallus 
but later in the course of evolutiol1 they shifted to the ventral shoots. Thus， on 
this feature the species with both sex organs on the main thallus are primitive and 
those ¥Vith either of these on the lateral shoots derived; those with both 011 the 
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leteral shoots sti11 more removed from the ancestoral type. In the latter group 

this specialization may have resulted in great morphological advantage over the 

other species， since the apical cell is free to undergo unlimited vegetative growth 

and may go on prodllcing side by side numerolls sexual shoots as well. 
It is interesting to note that in the family Sauteriaceae (of Evans， 1939) Sau-

teria has similarity with Asterella blumeana in position of sex organs on the thallus， 

air chambers in many layers， stalk without green tissue and with a single rhizoidal 

groove. ln PeltolePis the male and female receptac1es are terminal on adjoining 

lobes and air chambers in many layers as in Mannia jragrans; but the stalk 

though without green tissue， has occasionally two rhizoid furrows. In Athalamia， 

though the female receptac1e is dorsal without a groove in the stalk， as in Plagio-
chasma， the male receptac1e is reduced， has become indistinct， irregular and is 
withollt surrounding bracteoles. These facts bring forth striking parallelisms be-

tween the two families rather than showing a merging of one into another. 

Receptacles:-The carpocephalum is conservative in having retained its stalk-

ed nature， compound pores， and probably in some species of Asterella the presence 
of air chambers in one layer with assimilatory白laments. It has undergone reduc-

tion in nature of air chambers in most of the species， reduction to one rhizoidal 

groove in Mannia， Asterella， Cryptomitrium and Reboulia; and to its total absence 
in Plagiochas11la. 

ln A.“Manipur" (Figs. 88， 90) and A. blumealla (Pande et al， 1953) the stalk 
of the carpocephalum is occasionally branched into two， each branch bearing apical-

ly a female receptac1e in the usual fashion. Often in most of the Rebouliaceae 
the nllmber of involucres may be as great as 9， bllt the stalk remains always with 

a single furrow. However， A. blumealla (Pande & Srivastava， 1953) shows a double 

furrow in the stalk of the carpocephalum， which is a feature of Compositae; 

further a reduction from 2 to one furrow in the same stalk and in one case ac-

companied by a dichotomy of the stalk at its apex! A.“Manipur" also shows the 
various forms of this reduction from 2-1 furrow， but in different plants and with-

out any correlation with the bifurcation of the stalk. Furthermore， this species 

shows the presence of air spaces (usually 3) towards the posterior region of the 

stalk (Fig. 91)， these double in number in stalks with a double furrow. Such a 

feature is not reported so far， for any species of Asterella.7 

Sex organs and embryo:-The development of sex organs is nearly uniform 

in the family and resembles other Marchantiales. It is significant that the embryo 
is filamentous in nearly all the species investigated so far. 8 In Marchatiaceae a 

similar type of embryo is reported for ConocePhalum， Targionia and Cyathodium. 

While this paper was in Mss. form Pande et al (1953b) published an excellent account 
on some abnormal female receptacles of Asterellαkhαsiα況α，which makes it un-necessary 
for me to append a similar account 1 wrote on the basis of abnormal female receptacles of A. 
“Manipur" (Figs. 86-90) and A. sanguineα(Fig. 92). Reference may also be made here of 
the fruitful discussion on the Reduktionen in den Geschlechtsstanden in Marchantiales (Burgeff， 
1943， pp. 244-253). 

K A. califarnica (Campbell， 1918)， Reboul句 (Cavers，1904) and C. teWr'lLm (Abrams， 

(1899) were previously described with quadrant embryos; but on reinvestigation Relo1l1iαand 
C. te令官門u氾 werefound to have filamentous embryos. 
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In Corsinia， Sauteria， Exormotheca， StePhensoniella， Preissia and Marchantia the 
embryo is of octant-type_ Meyer (1931) regarded the filamentous embryo as primi-
tive and the octant type advanced_ (It appears that linear phylogeny of Marchan-
tiales， ascending or descending， no longer deserves serious consideration)_ However， 

it may be noted that Corsiniaceae and Sauteriaceae have an octant embryo; Tar-
gionaceae and Rebouliaceae a filamentous type; and Marchantiaceae mostly an 
octant type and occasionally a filamentous one_ Thus， a filamentous type can not 
be visualized to have been sandwiched between an octant and octant type. It 
would be best to visualize that in each group this development is independent of 
other features. Incidentally it may be noted here that in Ricciocarρus and Ricciα 
both types are met with. 

Conc1uding remarks:-According to Cavers (1911)， Kashyap (1919) and Frye 
and Clark (1937) Reboulia and Plagiochasma are derived one from the other. The 
apparent relationship between the two is very great but it is to be noted that they 
differ a great deal in morphology. Plagiochasma is apt to be regarded as a deriv-

ed genus or at least as‘later evolved ' as shown by its thallus and position of sex 

organs. But the two might have descended from a common ancestor and followed 
parallel lines of evolution. Asterella in the presence of a perianth resembles Mar-
chantia and Preissia and on this basis most clearly approaches the ancestoral form 
from which the Marchantiaceae have descended (Goebel， 1930). This suggests that 
Asterella is a comparatively primitive genus and could not have been derived from 
Plagiochasmαthrough either M assalongoαor M annia and Cryptomitrium. It may 
have ancestors similar to those of Reboulia-Plagiochasma group， even though it 
differs from them in spore structure， nature of germ disc and in many species in 
the structure of the thallus. Cavers (1911) derived 11イanniaalso from Plagiochasmα 
through Reboulia while Frye and Clark (1937) did so directly from Plagiochasma. 
This is unsound. It could not have evolved from a genus with dorsal sex organs 
and the usual absence of ventral shoots. It resembles Asterella in its plan of 
sporeling germination and in the range of vegetative structure as revealed by the 
various species of each genus. Resemblances between some species are so great 
that before a perianth appears it is di伍cultto di仔erentiateone from the other (c.l. 
A.ραthankotensis and M. indica). The two genera might have had a common 
ancestor or Mannia might represent a genetic mutation from a form !ike Asterella 
with the perianth becoming obso!ete. More cytological research in such directions 
may reveal some interesting cases of mutations and hybrids in Hepaticae. A. 
“Manipur" might provide another case of similar mutation or hybridization. Frye 
and Clark (1937) provide an unconvincing phylogenetic table for the group. It is 
surprising how they account for the loss of the characteristic perianth and the 

Figs_ 85-92. Asterella“Manipur ". 85， plant showing horse-shoe shaped male re-
ceptacle and continuation of apex into a heart-shaped lobe bearing carpocephalum. 86， 
same， note subsessile carpocephalum and dorsal involucre (di); the latter in世.8. in 87 (dia-
grammatic). 88， showing sessile carpocephalum on left side and a dorsal involucre in the 
one on the right side; the former in '['.8. in 89 (diagram.). 90， showing concentric male 
receptacle and bifurcation of stalk (also in 88). 91， t.8. stalk showing air spaces (α) and 
rhizoidal groove， both double in b. 92， A. 8α冗:gUi7恒 久 asmall thallus with sessile carpoce-
halum. Figs. 85， 86， 88， 90， 92， x 4; 87， 89， X 10; 91， X 125. 
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occasional presence of air chambers in one layer with assimilatory filaments in 

Asterella. The removal of Cryttomitriu1n from Rebouliaceae to Marchantiaceae 

(Verdoorn， 1932) is also uncalled for， since this genus is so much like Rebouliaceae 

that such a doubt should not have arisen; e.g. in its filamentous embryo， a definite 

lid in the capsule， structure of male cushions and female receptacles and thallus 

morphology. 

In conclusion the accompanying table is presented embodying these results and 

speculations.。

Summary 

Life history is studied in Mα先制αindicα，Aslerella blumeα.na， A. rcticulαtα， A. mus. 
8'ltricnsis， A. sanguineα，A. pαthankote惜 isand Plagiochαsmαα.ppendiculatum. Develop-
ment of sex organs is of the general type in Marchantiales. The embryo is filamentous: 4・
celled in M. indica and 3-celled in other species. The various genera on basis of thallus 
morphology， nature of reproductive organs and spore character justify their inclusion under 
a single family. Asterellαand Mαnniαshow striking parallelisms in position of sex organs; 
and in the former genus variation and interchange in position of sex organs (receptacles) on 

the thallus， as shown by various species， suggest that in ancestoral form both were terminal 
on the main thallus. 

A. sα.nguineαand A. "Manipur" have rarely sessile carpocephalum， the latter showing 
occasionally a branched stalk and usually abnormalities in the number of involucres. The 
inter-relationships of the various genera are discussed. 

1 am indebted to Prof. P. N. Mehra for having suggested this problem and for his keen 
interest in me in gcncral and in this problem in particular; to Prof. J. Proskaucr for his 
criticism and for suggesting a few modi日cationsincorporated in the text; to Profs. W. C. 
Steere， A. J. Sharp and Dr. T. Herzog for encouragement; to Mr. T. N. Khoshoo for help-

ing me in a number of ways; and to my wife for her appreciation， cooperation and encourage-
ment. 
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APPENDIX 

1. Notes 00 Aytooiaceac. 

During my previol1s investigations 011 the morphology of this family 1 chose 
the family name Rebouliaceae. However， when the last of this series was sent to 

Dr. J. Proskauer for his kind criticism， he drew my attention to the impropriety 

of such a selection， since Aytoniaceae has priority over Rebouliaceae， as a family 

name， and ought to have been employed. This correspondence resulted in the 

following compilation， (mainly from Proskauer's letters to the writer)， which gives 
the various names l1sed for this group in the past. 

Reboui1Iiariae H. G. L. Reichenbach， 1837 

Grimaldieae Reichenbach in Rabenhorstschcn Kryptogamen-Flora， ed. 1， 1848; (the original 
date in 1841-Proskauer向 lit.)

Operculatae Leitgeb in Untersuchengen uber die Lebermoose， VI. Die Marchantieen. Graz， 
1881. 

Aytoniaceae Cavers in New Phytol. repr. no. 4， p. 195， 19日.

Rcbou1iaceae Evans in North American Flora 15 (1): 9， 1923 (th巴 correctcitation should b巴

Rebouliaceae (Reichenbach) Evans 1923-Proskauer in lit.). 
Asterelleae Jorgensen in Norges Levermoser， Bergens Mus. Skrifter Nr. 16: 1-343， mit 25 TαI 

Bergen， 1934. 
Grimaldiaceae (Reichenbach) Muller in r~abenhorst Kryptogamen-Flora 6: Erganzungsband: 

220， 194(). 

キ Notseen in original 
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2. On Asterezz，αevallsii Kachroo. 

In 1917 Kashyap described Asterella (= Fimbriaria) reticulata with the foJlo¥V-

ing characters: the thaJlus monoecious with air chambers in many layers and with 
simple pores; the ventral scales with single appendages; the antheridial cushions 
on very short lateral shoots arising on both sides of the midrib; the stalked car-
pocephalum terminal on the main thallus， the stalk with a single rhizoidal groove; 
and the spores brown， reticulate-lamel1ate: reticulations obscure， and with narrowly 
finely punctate wing. However， Kachroo (1954) described the male cushion as 
often found on lateral shoots that are borne apical1y and the exine of the spore 
decidedly with larger fewer reticulations inclosing many smaJler reticulation. The 
species is closely related to A. bllt1Jlealla (Nees) Kachroo with which it agrees in 
its spore structure， thaJllls morhology and chromosome number (n= 18 in both， 
Mehra and Kachroo in press). Further it is not uncommoll to filld specimens 
intermediate between them， and it is pυssible that A. 1'cticlllalαis a derivative of 
A_ b!umealla_ 

Evans (1920)， presumably unaware of A. reticu!ata Kashyap also described a 
new species of Asterella which he also named A. rcticu!ala. Evans'“A. 1'eticulata" 
is very c10se to A. elegalls ill the general appearance， in the thallus structure and 

the male inflorescence; the only difference between the two being spore structure， 

which in case of A. e!egans has a regular reticulum and in case of “A. reticula!a " 
larger regular reticulations inciuding smaller irregular meshes (c.f. Evans， !.c.). 

Since A. 1'eticulata (Kashyap) Kachroo is described earlier， it has priority over 
“A. reticulata" Evans. Therefore， A_ evαllsii sp. n. is proposed to accommodate 
the latter species. (Named after Prof. Alexander W. Evans). However， a study 

of the four species: A. blllmeana， A. reticlllata， A. cvtlnsii and A. clegalls might 
be interesting from cytological and distributional points of view. 

Evans， A. W. 1 92lJ. Conlri b. U. S. Nat. lIerb. 20: 3U2-3(Xl. 
Kachroo， P. 1954. Juur. Hattori Hot. Lab. 12: 38-39，白g.::， a-1. 
Kashyap， S. E. 1917. Jour. Bombay Nat. Hist. Soc. 25: 279・1!J29-Livcrwurtsuf thc Western 

Hima1ayas and Panjab P1ain， 1: 65， pl. 14， figs. 1-3. 
Mehra， P. N. and P. Kachroo. Cyto1ogy of West Hima1ayan Marchantia1cs (in press). 



THE FAMILY PLAGIOCHILACEAE OF JAPAN AND 
FORMOSA. 1. 

By Hiroshi INOUE1 

JU: i;';: 11 本及びイ ~ i/~の ハ ネゴケ iJ (1) 

Introduction and history 

The history of the stucly of Japanese Hepaticae dates back nearly one hundred 
years. During this time numerous reports on Hepaticae of Japan have been published 
both at home ancl abroacl. There are， however， many questionable species among 
those reported from Japan， especially by F. Stephani (1897， 1900， 1906-1917， 1924)， 

who described many as new in his notorious“Species Hepaticarum". Recently 
critical study of those doubtful species has led to a series of monographic works 
on some groups of Hepaticae， mainly by Dr. S. Hattori and his coworkers. Never-
theless， the family Plagiochilaceae in Japan contains many species of dubious value. 
Except for Dr. S. Hattori's short review of the genus Plagiochila (S. Hattori 1949)， 
in which he critically discussed the records of the species from Japan， there has 
been no important contribution to our knowledge of the family. 

The family Plagiochilaceae is large， and includes the large genus Plagioclzila of 
more than 1300 species and of cosmopolitan distribution. Except for those of Europe 
and North America， however， the great majority of them have not yet been critically 
studied by a monographer. Many new species are still descr・ibedwithout a careful 
comparison with known allied species. Consequently， the recognition uf species is 
very difficult without comprehensive study of the literature. For this reason a com-
plete 1l1onographic work is needed for the present family. 

The family Plagiochilaceae was first proposecl by H. Buch (1936). He inclllded 
りnlyone genus Plagiochila in his ¥Vork on the Hepaticae of Finland. Till then 
Plagiochila had been included in the c1assical family Jungermanniaceae ackrogynae 
(Epigonantheae) proposed by V. Schi仔ner(1909)， or Epigonanthaceae as proposed 
by F. Verdoorn (1932). In the family Jllngermanniaceae ackrogynae there were 28 
gellera including among them Tylimaηt!IItS， Syzygiella， Plagioclzila， PadiJlothyllu1U， 
and Mylia. F. Verdoorn's Epigollanthaceae consisted of not ollly Plagiochila and 
others cited above， but also ChiastocauloJl establised by H. Carl (1932). E. Joergensen 
(1934) first grollped Plagioclzila， PadulOPhyllwll and Mylia as Triblls Plagiochileae" 
of the large family Jungermanniaceaeυf Dumortier (1892). In 1938， Buch， Verdoorn 
and Evans published a check list uf Hepaticae of N. America and Europe， in which 
they included a complete enumeration of all genera and families of Hepaticae. In 
their treatment Plagioclzila， Chiastocaulon， Syzygialla， PlagiochilidiωIl， Wettsteinia 
and TylimωztllllS were included in the Plagiochilaceae. After that Evans (1939) 

1 Botanical Institute， Faculty of Sciencc， Tokyo University of Education， also Hattori 
Botanical Laboratory. 

2 K. MuIIer (1956) noted this Triblls as Plagiochilaceae Jocrg. But it is an illegitimatc. 
E. Jo出'gelli;cndivided the jungenn山 miaccacinto fiv(! grollps (r1・ibus)，MarsupeIIeac， Nardiae， 
Lophoziac， Plagiochileae and Lophocol巴ae.
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puhli~hed ‘ The cla~sification of Hepaticae " in which he arranged all只eneraand 
families of Hepaticae for the most part accordin只 tothe list published in thc 
previolls year. K. Mi.iller (1948) added the genus .IIゐ!liato this family. 

In 1945， Frye and Clark published their‘Hepaticae ()f N. America' (part 3)， 
in which they treated Plagiochila under Plagiochiloideae; in the previous part (2) 
they placed PediηoρhyllU1n lIncler the Narclioideae. S. Hattori (1952) plIblished a list 
()f Hepaticae of southern ]apan， in which the Plagiochilaceae included genera as 
Plagioclzila， Clziastocaulon and Plagioclzilion (proposed by him in 1949)，3 and then 
added to them Pedinothyllzmz in 1953. R. M. Schuster (1953) newly proposed 
Cり'ttocoleain this family from Minnesota of N. America， inciuding a solitary 
specles. 

After all， summarizing the history ()f the genera in this family， Plagioclzila， 

Plagiochilidium， Noguchia，3 Chiastocaulon，乃limanthus，Syzygiella， Wetlsteinia， 
PedinoρhyllU1n， Mylia and Cryttocolea are counted. The genus Mylia， however， is 
placed by some authors in the family ]ungermanniaceae. 

The area under consideration includes all ]apan (Hokkaido， Honshll， Shikoku， 

Kyushu and few islands belonging to ]apan) and Formosa. Adjacent areas， such 
as Sakhalin， Korea， Manchuria， Micronesia， and Bonins， are omitted because so 
little material is available. 

Most of the specimens examined in this study are in the herbarillm of the 
Hattori Botanical Laboratory. Others are in the private herbaria of Mr. T. Amakawa 
(Syuyukan High School， Fllklloka)， Mr. T. Kodama (Osaka Municipal Science Musellm， 

Osaka)， Mr. M. Hara (Kochi University， Kochi) and Mr. M. Kamimura (Marunouchi 
High SchooI， Kochi)， and the author himself. Fortunately the collections of U. Faurie， 

determined by F. Stephani， are preserved in good condition in the herbarium of 
the Kyoto University. The type specimens established by Prof. Y. Horikawa are 
in the herbarillm of the Hiroshima University. The materials from Formosa are 
mainly those preserved in the herbarillm of Tokyo National Science Museum. 

The author should like to acknowledge the help and criticism of Prof. H. !to 
of our University. He mllst also express his cordial thanks to Dr. S. Hattori of 
the Hattori Botanical Laboratory， for his llseful suggestions and criticisms， and for 
his permission to examine the specimens of the present family in the herbarium of 
the Hattori Botanical Laboratory. The author aIso desires to express his gratitude 
to Dr. Y. Kobayashi of the Tokyo National Science Museum， Prof. Y. Horikawa of 
the Hiroshima University， Dr. S. Kitamura and Dr. M. Tagawa of the Kyoto 
University， for the examination of the specimens of the present family in those 
herbaria. Finally the author is indebted to those persons mentioned above for 
their kindness in lending or sharing their collections of Hepaticae of this family. 

Taxonomical treatment 

In thc present area the following genera are recognized: Plagioclzi・la，Noguchia 
(Plagiochilion)3， Syzygiella， Pedino.ρhyllum， and Mylia. Chiastocaulon is reduced tu 
the subgeneric rank llnder Plagiochila in this study. 

~ The generic name of Plαgiochilion was replaced with Noguchia (nom. nov.) by S. 
Hattori (1954). 
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Key to genera 

(Stem prostratc; rhizoids usually numcrous on ¥'cnlral side of slcm throughout; cortical 
1) cells of stem not differcnt凶 edfrom interior cells ..............................… .2 
I Stem ascending; rhizoids usually few or absent; cortical cells of stem clearly di仇 rentia.
~ ted from interior cells (except for Syzygiell a) ......................................3 

(Plants unisexual; antheridium more than 2 per bract; trigones of leaf cells conspicuously 
2 J large............一・ ・・・ ・・・・ ・・・…・・ ・・・・・・ ・・・・・・・ ・…・ ・・..........一一 .......... Mylia 
I Plants b附 xual;antheridium one pcr bract; trigones of leaf cclls small or absent ..... . 
t .. ........................ .......................... .............. .... Ped加ophyll1l甘Z

(Leaves opposite， orbicular to ovate; f1agella usually present .................. Noguchiα 
3 ) Leaves nearly opposite or alternate， adherent at ventral end; f1age))a not present..一-

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ， . . . . . . . . . . . . . . . . . . . . . . . . . . . . Syzygiella 
~Leaves alternate; f)agc))a usuaJly not present............................... .Plagiochua 

Mylia Gray 

Nat. Arr. Brit. PI. 1: 693 (1821)ー一一Lepto8cyphnsMitt. London ]our. Bot. 3: 358 (1851).--
Leめscyph1t8Mitt. in Hooker， Handb. New Zealand FI. 2: 134 (1855).一一-ColeochuαDum.Hepat. 
Eur. 105 (1874). 

This genus was first included in the Plagiochilaceae by K. Muller (1948)， but 
E. Joergensen (1934) treated it as a member of the Plagiochileae of Jungerman-
niaceae Dum. Recently， R. M. Schuster (1951， 1953) and T. Amakawa (1955) assigned 
this genus to the present family， although other authors still included it in the 
Jungermanniaceae (S. Hattori 1953， 1955; M. Hara 1956)， or Epigonanthaceae (S. 
Arnell 1956). The basis of K. Muller's treatment were the partially laterally 
compressed perianth， the capsule wall composed of 4 cell-Iayers， the botryoidal oil-
bodies and convexed leaves. E. Joergensen's treatment was made on the basis of 
the leaf and perianth. 

The position of the present genus in the Plagiochilaceae seems somewhat artificial. 

As K. Muller (1948) noted， the relationship of this genus to Plagiochila is not so 
close as to members of the Jungermanniaceae. But Mylia cannot be kept in that 
family because of its laterally compressed perianth， which is one of the unique 
characteristics of the Plagiochilaceae. 

The perianth of Mylia is completely free from bracts as it is in other genera 
of the Plagiochilaceae. However， the bracts are usually strongly inflated at base 

and always entire throughout， and gemmae are usually produced. These facts and 
the presence of the bracteole， though it is very small， seems to indicate a close 
relationship to the Jungermanniaceae (especially to ]zmgermannia). The oil.bodies 
()f 11のIliaare nearly the same as those of other genera in the Plagiochilaceae and 
also those of ]ungermannia. The presence of a small bracteole and the characteristics 
of the sporophytes may indicate a relationship to ]anzesoniella. But Mylia differs 
from ]amesoniella in having an entire bract ancl laterally compressed perianth. 

Reasolls for placing A1ylia in the Plagiochilaceae are a perianth form， non-
homogelleous and botryoidal oil-body， and characteristics of its sporophytes， as 
described by K. Muller. It may be appropriate to give Mylia the rank of sub-
family in the Plagiochilaceae thereby separating it fr0111 the other genera. 

In the diagnoses by European bryologists (Macvicar 1926; Frye and Clark 1943)， 
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the number of the antheridia was given as 1-2. This may be true of M. taylori， 

however， in 111. verrucosa there are usual1y 3-5 antheridia per bract. 

Key to species 

((I m………v刊哨…………Gω……山s刊山一刈u凶 附ωs鈎叫all川川……11町山川…1y山M川Y川川刈w削凶id悦ω州…eω均山川1y0山y刊山O仰v
Leaves II 包飢加llallyr陀ect匂angu川11a1'wi比thst1'o刀.'01ωng1yr代el1exe似叫ddorsa1 margin; perianth with many 
p1'otllberances be10w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. verrucosa 

Mylia tlαylori (Hook.) Gray (Fig. 1. 1-20) 

Nat. Arr. Brit. P1. 1: 693 (1821).--Jnnge?'manniαtaylO?・iHook. Brit. Jllngerm. pl. 57 
(1816).-.4ploziαta.ylo?・iDllm. Rec. d'Obs. 16 (1835).ー -[Jeptoscyphust仰 loバ Mitt.London 
Jour. Bot. 3: 358 ( 1851 ) .--Leioscyph~ωωylori Mitt. in Hooker F1. Antarct. 2 (2): 134 (1855). 
一一一Jun{Jer悦 αnniαγetioulαtopαpillαtαSteph.Mem. Soc. Nat. Cherbollrg 29: 215 (1892). 

Plants 5-8 cm. long， 3-4 mm. wide， yellowish green to reddish yel1ow， rarely 
green， in compact patches. Stem 0.3-0.4 mm. thick， yellowish green to brown， 

without rhizomatous stem， simple or occasionally dichotomously branching， ascending 
or prostrate; in cross-section no differentiation of cortical cells seen， cells variable 
in size， 24x17μto 44x34μ， walls more or less thickened， pale brown to pale yellow. 
Leaves imbricate to subdistant， succubously inserted， the line of insertion semi-
circularly curved upward ending nearly 1/2 of stem width， ventrally not decurrent， 
dorsally long decurrent， horizontal1y spreading， orbicular to widely ovate， or some-
what rectangular， 1.5-2.2 mm. long and wide， entire throughout， dorsal margin 
slightly reflexed. Cel1s of leaf apex and along margin 34-41 x 41μ， of middle 51-
55 x 48-55μ， of base 68-82 x 44-55μ， walls thin， white， trigones conspicuously large， 
bulging， sometimes confluent， culicule distinctly verrucose. Oil-bodies variable in 
number， mostly 9-17 per cell， fusiform， 10-20x10-13μ， with numerous glanules. 
Rhizoids numerous， colorless， long. Underleaves mostly hidden among rhizoids， 

filiform to subulate. Plants unisexual. Male plants slightly smaller than female 
ones， male inflorescence terminal or intercalary， bracts in 4-6 pairs， densely im-
bricate; antheridia 1-2 or occasionally 3 per bract. Female inflorescence terminal， 
usually with 1-2 innovations; bracts similar to leaves but larger. Bracteole small， 

lanceolate. Perianth oblong， about 3 mm. long， 1.5 mm. wide， gradually narrowed 
to mouth， laterally compressed in upper 1/3， cylindrically inflated below， mouth 
truncate， ciliate， cilia composed of 2-4 cells， cells of perianth-wall same as those 
of leaves. Seta about 2 cm. long， 9-10 cells across with about 24 epidermal cells. 
Capsule oval-g1obose， blackish brown; spores 17-21μ， with minutely punctated coat， 

right brown; elaters 10-12μwide， about 250μlong， bispiral， right brown. Gemmae 
rather few， 1-2 celled， oval， 42-25x23μ. 

Fig. I. Mylia taylori (Hook.) Gray (1-20) and lJf. verrucosαLindb. (21-22). 

1. Apica1 part of p1ant with perianth， dorsa1 view， x 12. 2. Part of p1ant， dorsal v.， X 12. 
3-11. Leaves， X 12. 12. Cells from 1eaf margin， X 190. 13. Cells from leaf middle， 
X 190. 14. Cells from leaf base， X 190. 15. P巴rianth，X 12. 16-17. Spores， X 900. 
18. E1aster， X 360. 19. Gemmae， X 360. 20. Cells from 1eaf midd1e showing oi1-bodies， 
X 900. 21. Inner 1ayer of capsu1e wall， X 360. 22. Part of cross-section of seta， X 360. 
Fiεs. 1， 8-19 were bas巴dO!l I冗ouerJ155， 自民s.2-7 on bwue !15ii?， fig. 20 O!l I冗oueG189， figs. 
21-22 on bω1108 7254. 
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Ecology.-Usually on humus or rocks covered with humus， occasionally on decaying logs 
or base of tree trunk， in humid and shady sites in the deciduous forest to the coniferous 
forest zone and occasionally the alpine zone， at an elevation of 700-2500 m. This species 
grows alone in patches， but occasionally with Blepha1'ostomαi'l"I:chophyll1l1n， Diplophyll1l1n， 
a2bicaπs， Bazzαnia albic仰 S，B. 0世ifoliα，Macゲo(iiplophyllnmplicαt1l1n， Scαpaniaαmpliαta， 

s.。γnitlwpodioides(very rarely， at Mt. Kazigamori， Shikoku)， NipPo71olejeunea pilifera and 
H伊 be?・talong伊ssα，and rarely scattered among Sphα.gnU1n tufts. The species is acido. 
philic and is never found in calcareous regions. Loc.-Kyushu: Isl. Yakushima. Shikoku: 
Pref. Kochi， Mts. Shiraga and Kazigamori; Pref. Ehime， Mt. Higashiakaishi; Pref. Toku. 
shima， Mt. Tsurugi. Honshu: Pref. Nagano， Mt. Shirouma; Pref. Yamanashi， Mt. Yatsu. 
gadake; Pref. Tokyo， Mt. Mitake; Pref. Saitama， Mt. Ryogami. Range.-Europe， N. America， 

India， China， Japan. 

Compared with the European descriptions of this species， Japanese plants show 
differences in the number and size of oil-bodies， the diameter of spore and the width 
of elater. The difference of diameter of spore and of width of elater are both so 
small as to be insignificant， but the di任erencein oil-bodies may be taxonomically 
important. In Ellropean plants the nllmber of oil-bodies is given as 5-12 per cell 
and the diameter as 7-10 x 14-20μ(K. Muller 1934， 1956; Frye and Clark 1943; S. 
Arnell 1956). In ]apanese plants， as already described by S. Hattori (1951， 1953)， 

largest number of oil-bodies is more than 20， and their size is larger than it is in 
Ellropean plants. 

The spores from one capsule， in some cases， show somewhat tetrahedral form. 
These are illustrated in Fig. 1 (16-17)， in which 16 shows the linearly verrucosed 

face and 17 shows the pllnctate face. 

Mylia verrucosαLindb. (Fig. 1， 21-22 and Fig. 11) 

Acta Soc. Sci. Fenn. 10: 236 (1872).←ー-Leioscyph1.IS'l:er11ICOIU8 Steph. Spec. Hepat. 3: 18 
(1906).ー-Deptoscyphus切errucoS1.lSK. Mull. in Rabenh. Krypt. Fl. 6: 787 (1911).一一日αgio・
chilαsh伽ωwensisSteph. 1. c. 6: 224 (1921).ー-Solenostomααspera Steph. in sched. 

Plants 2-3 cm. long， 3-4 mm. wide， yellowish to brownish green， sometimes 
reddish purple at apex， lIsually in compact mats. Stem about 0.5 mm. thick， 

yellowish green， prostrate with ascending apex， simple or poorly dichotomously 
branching; in cross-section cortical cells not c1early differentiated but comparatively 

smaller than inner cells， cells variable in size， 23 x 26μto 56 x 60 I!， walls thickened， 

pa1e brown to yellow. Leaves densely imbricate， horizontally spreading， widely 
inserted with the line of insertion curved upward ending 1/2 of stem width， ventrally 

not decurrent but dorsally long decurrent， rectangular to oblong-ovate， 1.8-2.5 mm. 
long and wide， dorsal margin strongly reflexed， margin entire throughout. Cells 
of leaf apex and along margin 33-40 x 37-50μ， of middle 42-57 x 56-67μ， of base 

Fig. 11. Mylia verrucosαLindb. 

1. Part of plant， dorsal view， X 12. 2. Apical part of plant with perianth， lateral v.， X 12. 
3-4. Leaves， X 12. 5. Cells from leaf margin， x 190. 6. Cells from leaf base， 190. 
7. Part of cross-section of stem， x 190. 8. Part of mouth of perianth， X 190. 9-10. 
Parts of cross-section of perianth， X 190. 11-12. Protuberances of perianth， x 190. 13. 
Part of cross-section of stem， x 190. 14. Underleaf， x 48. 15. Male inflorescence， dorsal 
view， X 12. AlI figs. were based on I?lm悼 6497.
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42-53 x 80-94 /l， walIs thin， occasionalIy with intermedial thickning near base of leaf， 
trigones conspicuously large， bulging， cuticle smooth， verrucosed. Oil-bodies 10-16 
per marginal celI， 12-23 per median to basal celI， elipsoid to spherical， 8-12 x 6-9 /l， 
l1p to 20 x 12 /l， with nl1merOLlS glob111es， grayish. Rhizoids nl1merOl1S， colorless， 
long・ Underleaves mostly hidden among rhizoids， filiform， l1p to 3 ceIls wide at 
base. Plants unisexl1al. Male plants mostly in separate mats， slightly smaIler than 
female ones; inflorescence terminal or intercalary， bracts 4-6 pairs， strongly saccate， 
densely imbricate; antheridia 3-5 (mostly 3) per bract. Female inflorescence terminal 
with 1-2 innovations， bracts similar to leaves bl1t larger. Perianth oblong， occasional-
Iy reddish purple in lower portion， 4.0-4.6 mm long， 2.0-2.5 mm. wide， gradl1ally 
narrowed to mOl1th， lateraIly composed in upper 1/3， cylindricaIly inflated below， 
with many multicelIular protuberances in lower， inflated portion， mouth trl1ncate， 
ciliate; archegonia usualIy 4-6 per perianth. Seta about 2.5 cm. long， about 10 
ceIls across， with 24 cortical ceIls measuring approximately 67 x 80 /l， medular ceIls 
40x40μto 63x67/l， with distinct trigones; caps111e oblong， abol1t 0.8 mm. long; 
spores 17-20μ， brown， with minutely pl1nctate coat; elaters abol1t 10/l wide， bispi-
ral. Gemmae not seen. 

Ecology.-On humus， damp rocks covered with humus or soil， decaying logs， and trunk 
bases of trees， in places not so shady and humid as the habit of M_ tαyloγi， ascending to 
the elevation of 2000 m. Usually found with白'phalozia叫.pponicα，Rlaphω・ostomαlricho-
phyllum， Bazzania ovifoliα， Scαpαnia amplぬtα，S. bolanderi， S. spかωsα，T?'ichocoleopsis 
sαcculαtαand rarely with Lophoziα co門~utαin middle to western Honshu， Shikoku and 
Kyushu. But in northern Honshu and Hokkaido it usually occurs with J)iplophyllu例
。lbicα拙 ，Rlcpha?'ostοmα trichophyllum， Na1'd何回αIαris，Plauroclαdααluasce'lls and Orth司

01:α旬l'isat'enuαれω. Like M. tαylori this species never occurs in calcareous regions and is 
rather abundant in granitic regions. On decaying logs it may occur with Nou'plliα(;urvi-
foliα， Cephalozilt med似 ，Rlephαrostoma tγichophyll'um， nαzz仰 向 bidentula，Microlepidoziα 
'm，αlcinoanα， Odonloschismα denud目的 and some mosses. Loc.-Formosa: Mt. Arisan (U. 
Ara without number). Shikoku: Pref. Kochi， Mts. Kazigamori and Shiraga; Pref. Ehime， 
Mts. Higashiakaishi and Omogo. Honshu: Pref. Hyogo， Mt. Koganegadake; Pref. Wakayama， 
Mt. Odaigahara; Pref. Mie， Mt. Higurashiyama; Pref. Gifu， Mt. Hirayu; Pref. Yamanashi， 
Mt. Kokushi; Pref. Saitama， Mts. Chichibu. IIokkaido: Mts. Daisetsu and Apoi. Range.-
Sakhalin， Amure， Japan， Formosa， Himalaya. 

S. O. Lindberg (1872) originaIly described the male plant as“Planta masc111a 
feminis intermixta et similIima， sed superne constanter pl1rpura et densius am-
phigastiata." His original collection was made on a decaying log in Sakhalin. The 
author has observed that the purple color of the plant is not restricted to the male 
plant， and also in M. taylori such color is occasionally observed at the apex of 
plant. Underleaves of male plants also are not 50 den5e as described in the original 
c1e5cription. 

K. MuIler (1911) regarded this species as“arktisch-xerophytischer TYPl1s des 
weit verbreiteten M. taylori." Indeed the present species gro¥Vs at more xerophytic 
sites than M. taylori. However， he overlooked the most significant featl1re of this 
species， that is the multicellular protuberances at the lower portion of perianth. 
When plants are sterile， this species is， eventl1ally， much confusable with M. tay!ori 
in may ways. S. Hattori stated the difficlllt separation of this species from M. 
taylori in sterile condition. Bllt， as remarked by M. IIara (1956) this species is 
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rather easily recognized by its rectangular leaves which are dorsally more strongly 
reflexed. 

Pedinophyllum Lindb. 

sot. Not. 156 (1874).一一-Plαgiochilαsubg.Ped伽ophy1l1tm Lindb. Not. Soc. Fauna FI. Fenn. 
13: 366 (1874) 

The species of this genus were formerly placed in Plagiochila. But PedinoPhyl-

lmn di任ersfrom Plagiochila， as already remarked by K. Muller (1911) and others， by 
being autoicous and not having a rhizomatous stem. Some authors included it in 
the Epigonanthaceae (Evans 1938， 1940) or in the Nardioideae (Frye and Clark 1943). 
But the genus should be excluded from those families because of its laterally com-
pressed perianth. The genus was first placed in the Plagiochileae of Jungerman-
niaceae Dum. by E. Joergensen (1934). However， V. Schiffner (1909) and K. Muller 
(1911) noticed the closer relationship of the genus to Plagiochila and Mylia. Frye 

and Clark (1943) thought that the Nardioideae. were related to Lophocoleoideae 
through PedinoPhyUum and ]amesoniella. But this seems unnatural. 

The close relationship between PedinoPhyUum and ]amesonieUa is not undeniable 
by the considerable agreements in the significant characteristics. The oil-body type， 
the leaf-insertion， a single antheridium per bract with biseriate stalk， and the 4-
stratose structure of the capsule wall， may indicate the relationship.'! However， 
PedinoPhyUu1IZ is distinct from ]amesoniella by its perianth form which indicates 
for Pedinoρhyllum to belong to the Plagiochilaceae. The relationship to the 
Lophocoleaceae and to the Nardiaceae are not so close as Frye and Clark considered， 
though to the Lophocoleaceae PedinoPh_v!tu1n has some allied characteristics in the 
male inflorescence. 

Key to species 

(Margin of fema1e bract entir邑 throughout; n:outh of perianth entire or with slight 
1 dentations. . . . . . . . . . . . . . . . . . . . . . . . . . P.伽 te円 '7tl>!1(/msubsp. tru官。ιtlLmvar. truncα加 m
I Margin of fema1e bract s1ight1y dentate; mouth of perianth distinct1y dentate 
~ ............................ P. interornptltm subsp. t?"nnct'nm var. j1t'~ 

I司edinophylluminte1・ruptumLindb. subsp. truncαtum (Steph.) 
Inoue， comb. nov. (Fig. III， 1-14) 

Plagiochilα伽 terru.pt7ιmauct. quoad p1ant. Japon.--ClasmatocoleαfrnncαtαSteph. Bu11. 
Herb. Boiss. 5: 87 (1897).ー一一Plagiochilαinte{]rαSteph. Spec. Hepat. 6: 170 (1918).一一-P.
levicαlyx Steph. 1. c. 6: 176 (1918).一一-Pedu;ωp九yllwniπte1'1'Uptum auct. quoad p1ant. Japon. 
一一-P.py?・'enaicumLindb. var. inteγr1tptlL1n auct. quoad plant. Japon. 

Plants 1.0-1.5 cm. long， 2.0-3.0 mm. wide， green to yellowish green， sometimes 
brownish green， in depressed mats or occasionally scattered among other mosses. 
Stem 0.2-0.3 mm. thick， brの¥Vnto yellowish green， prostrate with ascending apex， 
simply branched; in cross-section 110 differentiation of cortical cells seen， cells 

averaging 18 x 24 /l， walls pale brown， thin， trigol1es small. Rhizoids numerous， 
colorless， long. Leaves imbricate to subdistant， inserted with the line of insertion 

'! Furthermore， the female bract of Ped伽ophyll'lιmhas occasiona1 dentation and a small 
bracteole is occasionally present. This features semm to indicate more practically that 
P"di71ophyll川 nmay be phylogenetically a derivative from the same ancestor with Ja叩 eso-
nudlα， though Pedinophyllm，比 has1ateral1y compressed perianths. 
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curved semicircularly upward， and extending approximately 1/2 of the stem width， 
ventrally not decurrent， dorsally slightly decurrent， almost horizontally spreading， 

oblong-ovate to oval-quadrate， apex round， margin entire throughout， or rarely 

with 1-3 weak teeth near apex， 1.0-1.5 mm. long， 0.9-1.2 mm. wide， becominε 

gradually smaller towards base of stem. Cells of leaf apex and along margin 20 x 

30μ， subquadrate， of middle 23 x 30 /1， of base 28-33 x 40μ， walls thin， trigones 

small， cuticule smooth. Oil-bodies usually 8-14 per cell， ellipsoid to spherical， 

grayish， with numerous globules， 10-11 X 3-4μUnderleaves rudimentally or not 

present，日liformor occasionally large and slIbquadrate. Male infl.orescence inter-
calary on branches; bracts usually 4-6 pairs， margin entire throughout， dorsal 
margin strongly inflated embeding a single antheridium. Female inflorescence 

terminal on main stem with 1-2 innovations， bracts similar to leaves but more or 
less saccate at base and slightly larger; bracteole mostly absent， occasionally 
rudimentary. Perianth broadly ovate， laterally compressed in upper portion， 1.5-
1.7 mm. long， 0.8-1.1 mm. wide， mOllth truncate to semicirculariy arched， usually 

with few teeth but occasionally entire throughout. Archegonia 13-15. Seta about 

1.5 cm. long. Capsule oval， about 1.2 mm. long. Spores globose， brown， with mi-

nlltely punctate coat， 9-12μ. Elaters bispiral， 9-10μwide， about 90μlong. Gem-

mae not present. 

Ecology.-On bark， decaying logs， and damp rocks often covered with soil， in the deci-
duous forest to the coniferous forest zone at an elevation of 200-2000 m. The present 
subspecies grows mostIy in pure mats， and occasionally with few mosses. Hepaticae occur-
ring with this subspecies are mostIy Pyc世olejel仰 eαimbricαtα，Euosmolejeuneαa?l?・iculata
and Blepharosto?llαminus in south-western Japan， and Rαd1Uαobt1tsiloba， POγellαgrandi・

lobx， Lophocoleαminor， D. hete?ophyllαand Met:l:ge?'iαconjugαtαvar. j，αdouicαin middle 
to northern Japan. Lejeuneαjlωαand D. jαponicαare occasionally seem among the mats 
of this subspecies throughout the present area. The present subspecies seems to have rather 
wide amplitude as to its substratum， however， the male inflorescence is usually seem in 
plants occurring in a calcareous region. On the otherhand， it is a noteworthy fact that on 
granitic or acidic sul】strataplants usually bear few or no male inflorescences. Consequently 
the fertile plants mostly come from calcareous regions. Loc.-Kyushu: Pref. Nagasaki， Mt. 
Unzen; Pref. Fukuoka， Mts. Syakagadake and Wakasugiyama. Honshu: Pref. Hiroshima， 
Sandankyo; Pref. Nagano， Mt. Shiroullla and Todaimura; Pref. Saitama， Mts. Chichibu. 
Hokkaido: Hakodate (U. Faurie 1260B.type of Clasmatocoleαかuncαtα)，Mts. Daisetsu and 
Hidaka. The following specilllens were collected by U. Faurie and deterlllined by F. 
Stephani as Plagiochila加terrztptum: AOlllori (48.9，517)， Kattasan (1186)， Chateau d' Akita 
(1467) Pratori in Yezo (15242)， Kotsunagi (15085). The following specimens were deterlllined 
as Plagiochila integγαSteph.党. sp.: Pref. Nagano， Mt. Komagatake (1787)， Mt. Norikura 
(1852). Range.-Endemic to Japan. 

一一一一 一一一一一ー 一 一
Fig. 111. Pedinoplzyllum interruptllm Lindb.自ubsp.trllnatum (Steph.) Inoue (1ぺ4)and 

its var. jllllgermannioides (Steph.) Inoue (1ふ 18).

1. Part of plant with lllale inflorescence， x 12. 2. Do. with felllale infiorescence， x 12. 
3-6. Leaves， x 12. 7. Cells frolll leaf margin， x 360. 8. Cells from leaf middle， x 360. 
9. Cells from leaf base showing oil.bodies， x 480. 10-12. Female bracts， x 12. 13. 
Perianth， x 12. 14. Male bract， x 12. 15. Part of plant with perianth， dorsal view， x 12. 
16. Leaf， x 12. 17. Cells from leaf middle， x 360. 18. Do. from leaf middle， x 360. 
Figs. 1-14 were based on lnoue 7173 and白gs.15-18 on 17l01le 47725. 
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Hitherto the ]apanese plant of Pedinotliylluln was referred to the European 
P. interruttum. On the author's estimation， the ]apanese plant differs clearly from 
the European one in its oil.bodies， female bracts， spores and elaters. K. Muller 
(1939， 1956) described the oil-bodies of P. illterrzψtum as“4-8 je Zelle， wasserhell， 

traubenformig， 5-7 x 9-10 I!ぺbutin the ]apanese plant there are 8-14 per cell 
measuring 10-11 x 3-4 {! as in the above diagnosis. The size of spore in P_ inter-

nψtum is given as about 12-15/! (Frye and Clark 1943) or 15μ (K. Muller 1911， 
1956)， and that of the elater as 180-200μlong and 12μwide. Though ]apanese 
plants bearing sporophytes are few， the size of spore and elater is smaller than 
that of P. interrzψtUJJl. Furthermore， according to descriptions by European bry-
ologists， the female bracts of P. interrlψtum are not so inftated at base as those 
of ]apanese plants. But this character of the female bracts is variable， mainly 
according to be fertile or not， or in young stage or not. The ]apanese plants can 
hardly be distinguished from the European plant， especially so when sterile or 
dried. The calcareous substratum is apparently the same in ]apan as it is in 
Europe. Accordingly， the author regards the ]apanese plant as a geographical 
subspecies of European P. intelアuρtU1n.

Clasmαtocolea trlt1lCata Steph.， the type of which came from Hokkaido (Hako-
date)， was reduced to a synonym of P. interrzψtum by S. Hattori (1950). R. Grolle 
(1956) and the authors arrived at the same conclusion. ConsequentIy the above 
combination is need because of the separation of the ]apanese plant by subspecies-
rallk from European P. interrztttum. 

-var. jungermα111lioides (Steph.) Inoue， comb. nov. 
(Fig. III， 15-18 and Fig. IV， 1-7) 

l'la仰 chila j~lnge-rmωmioidcs Steph. Bull. Herb. Boiss. 5: 103 (1897)一一!'.?-i!cuza側

Stcph. Spec. Hepat. 6: 202 (1921トー1'.sendaic仏 Steph.1. c. 6: 224 (1921).ー -Pe肋 wphyllu?n

se-ndaicu.?n IIatt. Bull. Yamagata Agr. Coll. 1: 41 (1949).--1'.付加zann?比 Hatt.in K. Ochi， 
Shizen-tかJinmon1: 62 (1950).ーー♂ .lJ?/?'C7削 cll?nauct. quoad plant. Japon.--P.伽terrup抑制

Lindb. var. p?/?'cnαiC1t?n auct. quoad plant. Japon. 

Plants 1-3 cm. long， 1.5-3.0 mm. wide. Stem 0.2-0.3 mm. thick; in cross-section 
slightly thickened outer 3-4 cell-Iayers seen. Leaves 1.5-2.0 mm. long， 1.2-2.0 mIl1. 

wide， margin entire or with 1-4 weak teeth. Female bracts more strongly inftated 
at base than thosc of subsp. truncatltJll， ventral margin with 4-9 teeth， dorsal 
margin entire or with 2-4 teeth. Mouth of perianth irregularly dentate or nearly 
elltire， arching. 

Ecology.-Similar to that of subsp. t?'ltrlca加，m， var. t，?'IWCα'，tum but occasionally in Il10rC 
xerophytic sitc， occurrin日rarelywith I'ZagiochiZι:i"1)onica and Jam.esonicllαQ utl!m.nalis. 
On Mt. Hal王utaiin Saitama Pref. this var. grows with Ca[ypogeiα判eesiα冗αandLe'pidoziα 

Fig. IV. Pedinoplzyllum interruptllm Lindb. subsp. trllncαtum (Steph.) Inoue var. 
jllngcrmannioides (Steph.) Inoue (1-7) and Syzygiella llud，α(Horik.) Hatt. (8-18). 

1-2. Perianths， x 12. 3. Female bract， x 12. 4-6. Leaves， x 12. 7. Cells from leaf 
middle， x 190. 8. Part of plant， ventral view， x 18. 9. Do.， x 42. 10. Do.， dorsal 
v.， x 18. 11-14. Leaves， x 18. 15. Cells from leaf margin， X 330. 16. Cells from 
leaf middle， X 330. 17. Cells from leaf base， x 330. 18. Part of cross-section of stem， 
x 330. Figs. 1-7 were bas巴don Inouc 1，725 and flgS. 8-18 on HO'r'ikαu・α10GOGb-type.
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ritγeαon decying log. Loc.-Kyushu: Pref. Miyazaki， Mt. Sobozan. Shikoku: Pref. Kochi， 
Mt. Yokogtll・a. Honshu: Pref. Saitama， Mt. Hakutai， Urayamamura， Ohochigawa， and Buko; 
Pref. Gunma， Mt. Tanigawa; Pref. Yamanashi， Mt. Daibosatsu. Hokkaido: Mt. Apoi. 
Range.-Restricted to Japan 

This variety occasionally is more than 3 cm. long and 3 mm. wide， forming 
compact mats without any associated bryophytes. The relationship between the 
present variety and subsp. truncatu1JZ var. truncatulI1 is nearly analogous to that 
of var. tyrellaicmn and its type. But according to the diagnosis of European bry-
ologists， var.ρyrenaciu1JZ does not become as robust as var. jungermωmioides. 

Syzygiell，αSpruce 

Jour. Bot. 14: 33 t1876). 

The present genus is distributed mainly in tl刈】ical and South America. In 
tropical Asia three species are known， S. Ilariegatα， S. vm-iabilis and S.ρlagio-
chiloides.fi Previously the genus was combined with Plagiochila and some allthors 
confused it with Plagiochila， so that some species belonging to it were described 
under Plagiochila. This genus is distinct from Plagioclzila in the following charac-
teristics: leaves almost opposite， usually adherent at least ventrally; rhizoids 
crowded near ventral end of leaf; bracts often united with base of leaf; perianth 
rather large， cylindrical or oval， slightly narrower toward the more or less plicate 
mouth. 

lt may be that the similar structure of the sex organs constitutes a relation 
between Syzygiella and the Jungermanniaceae. For example， according to H. Carl 
(1931)， in S. manca Steph. paraphyllia are found in the male bract with antheridia. 
The perianth form and the united bracts may be another relationship to the 
Jungermanniaceae. On the other hand， Syzygiella has an even closer relationship 
to Noguchia in the Plagiochilaceae， as will be discussed later. 

ln the present area only one species is found. 

Syzygiell<αnudα(Horik.) Hatt. (Fig. IV， 8-18) 

jour. Jap. Bot. 25: 142 (1950).-PlαgiochilaηudαHorik. jour. Sci. Hiroshima Univ. b， 

2， 2: 159， f. 1V (1934)_ 

Plants about 2.5 cm. long， 2.5 mm. wide， olive-green to brown， growing among 
mosses. Stem 0.25-0.30 mm. thick， brown， simple， without rhizomatous stem and 

flagellum， ascending to erect; in cross-section， cortical cells not d ifferentiated 
but smaller than interior cells， a veraging 24 x 12 11， walls brown， thin， interior cells 
30-39 x 18-27 11， walls yellow to pale brown， thin. Leaves distant， horizontally 
spreading， alternately to suboppositely inserted， ventral end slightly adherent to 
that of the opposite leaf， not decurrent， dorsally slightly decurrent， concave at base， 

1.4-1.7 mm. long， 0.8-1.1 mm. wide， ligulate， entire throughout， apex rotundate. 
Cells of leaf apex and along margin 24 x 2611， trigones conspicllollsly large， blllging， 
occasionaJly confluent， at middle 30-3111， at base 22-24 x 40-45/1， trigones large， 

;， Syzygiellαplαgiochiloides Herz. (Ann. Bryol. 5: 85. 1933) was described from Borneo. 
This specific epithet， however， is a later homonym of S_ plα.giochiloides Spruce (Trans & 

Proc. Bot. Soc. Edinburgh 15: 500. 1885) from thc Andes district of S. America， and ~O 

cannot be maintained. 
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acute， walls thin， cuticle smooth， Underleaves rudimentary， triangular， 2-3 cells 
wide at base. Rhizoids rare， only at lower portion of stem. 

Loc.-Formosa: Between Shinsuiei and Schuchokyokai， Prov. Taito (Y. Horikawa 10606b. 
type) Range.-Endemic to Formosa. 

Only the original specimen is known. As it is sterile， the relationships to 
other species are not clear. But， as already noted by S. Hattori (1950)， in general 
appearance the present species is close to S.世ariegata，which is known from Ceylon， 
Java， Sumatra， Borneo， Halmahera and Philippines. The author considers both 
species to be conspecific. However， to settle this problem much more materials 
are needed. It di妊erfrom S. variegata only by its rudimentary underleaves， which 
Y. Horikawa did not mention in his original description， and its smooth cuticle. 

PZ，αgiochiloαDum. 

Rcc. d'Obs. Jungerm. 14 ( 1835) .--Rα~bûa sect. Plagioohila Dum. Syll. Jungerm. 42 (1831). 

Plagiochila is the largest genus in the family and one of the most di伍cultone 
taxonomically. It contains more than 1300 species which are distributed mainly in 
tropical to subtropical regions. Most of them were proposed by F. Stephani in his 
“Species Hepaticarumぺandhave not been studied further. A monographic work 
on Plagiochila was first published by J. B. W. Lindenberg (1844) treating about 
100 species， and he diveded Plagiochila into six sections. F. Stephani (1902) stresssed 
the angle of the leaf insertion and divided Plagiochila into two large groups of 
which there are many subdivisions. M. Dugas (1928) divided the genus into many 
groups without any regard to geographical distribution and stressing merely the 
leaf fonn and the angle of the leaf insertion. Besides those authors mentioned 
above， R. Spruce (1885) and V. Schiffner (1900) published unique system of Plagiochila 
in their floras. 

As a conclusion， the treatments by those authors are superficial and cannot be 
said to be a natural and evolutional system. For example， those authors stressed 
merely one or two characteristics of sterile plants (the form of leaf， the leaf in-
sertion， the branching mode of plant and so on). H. Carl (1931)， after a full dis-
cussion of those author's systems， proposed a system of his own， in which he 
divided Plagiochila into many sections in three subgenera with special attention to 
geographical distributional patterns 

The present author thinks that it may be nearly impossible to devise a natural 
system of classification for this genus， as it is cosmopolitan in distribution and the 
scale of the di任entiationof species is markedly different among the various areas. 
Therefore a system proposed in one area cannot be successfully used for another 
area. For this reason， comparative studies are necessary and the method of 
correlation of the geological strata seems to bring satisfactory result for taxonomy 
of this genus. 

From this point of view， H. Carl's system may be considered as a comparatively 
satisfactory one. For a more natural and evolutional system more data on the 
species in each area are needed， especially in tropical regions. 1n the present paper 
the author classified Plagiochila irito two subgenera and eight sections， which con-
form， for the most part， to those of H. Carl with some changes. 

U ntil now， the characteristics of lea ves and cells were stressed as taxonomically 
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important. The oil-bodies of Plagiochila may not serve for the separation of the 
species or group， because they are uniformly non-homogeneous wi悦i比th nllme創1

g斜10油bu凶le白s，usually 4←一9per cell in number， fusiform， grayish in color and moderate 
in size. But some species have nearly homogeneous oiトbodies(for an example， Pla-
giochila titibuensis)， and rarely even in one species the globules occasionally are ob-
scured becomeing nearly homogeneous oil-bodies (for an example， Plagiochila saloi). 
The characteristics of leaves (size， form， marginal teeth， thickness of cell-walls and 
so on) are evidently much modified by the factors of the environmental conditions. 
Most of the species which have been reduced to synonym are those established on 
the strength of those characteristics. 

The species of Plagiochila in the area under consideration were described 
mainly by F. Stephani (1897， 1903， 1921)， Y. Horikawa (1931-1935) and 5. Hattori 
(1942一)，and number over 60. Many of them， however， were reduced to the 
synonymy of other species and the reports of those from the present area have 
been rejected， but some of them have not been studied critically. Careful studies 
of Japanese species of Plagiochila have been published mainly by S. Hattori， who 
classified all recognized species of Plagiochila in Japan into eight sections (5. Hattori 
1949); AsPlenioides， Zonnatae， Tridenliculatae， Villosae， AcantllOρhyllae， Trabeculatae， 
Frondescentes and Pewliares. Among them， the section Tridenticulatae， including 
P. tridentiwlata， must be rejected for the present area. 

Key to subgenera and sectioIlS 

(Plants usual1y with long f1agel1a from vcntral side of branchi昭 node; p巳rianthcampa-
1 J nulate with markedly bilabiate mouth; elaters unispiral ........ Subgen. Ghiωωc品川on
I Plants without or very rarely with f1agella; the mouth of perianth usually not bilabiate; 
~ elaters bispiral .............................................. Subgen. Plagiochilα. . (2) 
(Leaves with appendage like water剖 con ventral base; under-Ieaves rather distinct. . 

21 ..一一......一 ........…・・・ ・・ ・ ... ...•...• ...一一.......一一・.....Sect. GII刊附cω'l~山t釘日仰1ω c 
I Leaves without such appendage; underlea vcs 山 ually rudimcntary or absc肌 n山 Iy
~ distinct............................. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (3) 

(Plants dendritically branchi時; female inflorescence terminal on branches; pcrianth bowl 
3j shape-----------…・ー・・ ・・・・…...... •.. . •. ..•.•.. . •• ....一一.Sect. ]!1ro叫 escentcs
I Plants simple or with a feather-likc branching; female inflorescence terminal on main 
~ stem.............................................................................. (4) 

41 Leaves with distinctly differen山 tedvitta at base . .…-一……………・…-…(5)

(Leaves without vitta ............................................................... .(6) 
(Cell walls of leaves m山 hthickened in irrcgular ~I川町 wit1削1t rhizoi由。n main 

r::: 1 stem............................... _..... . .... .. .. ................. .Sect. PcclIlIlw'eぉ
ICel1 walls of leave~ thin or slightly thi<.:kencd; usually with many rhizoids on ventral 
l side of main stem .................................................... Sect. ZonnαtαC 

6 ~ :eriant~ cylind~~ca.I ，. u~ua l1 y \~ith less than 20 archegonia …...... .Sω. Asple7lioidcs 
1 Perianth not cylindrical， uSl1ally with less than 20 archegonia ....... . . . . . . . . . . . . . . . . . (7) 
(Male bracts dorsally ~trongly i 刊 atcd and hardly crossed over ~tell川 a叩In川the町叩r吋i凶d川川m 1 pe1・

i ~ bract; perianth triangl1lary campanulate ........................ Sect.バ川.nM叫 '>I!vll(l.r
tMale bracts not so inflated dorsally and crossed ovcr stem ......................... .(8) 

(Antheridium 1 per bract; leaves not fragile.... . . . . . . . . . . . . . . . . . . . . . . Sect. TI・αbcculαtαe
8 i Antheridium 2 per bract; leaves much fragile and mostly breaki昭 0ぽ frommedd削 l

~ portion........................................................... .Sect. Yolcoguγense8 
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.Fig. V. Plagiochila dendroides Lindcnb. 

1. 1泡rtof plant showing flagellull1， x 12. 2. Do.， ventral view， X 24. 3. Do.， with 

pcrianth， dorsal v.， x 24. 4. Do.， lateral v.， X 24. 5. Male inflorcscencc， dorsal v. x 12. 

6-8. Leaves， X 24. 9. Cells from leaf margin， X 360. 10. Cells from leaf base， X 360. 

11. Under1eaves， X 360. 12. Perianth， X 24. 13. Spores， x 360. 14. Part of elater， 

x 900. 15. Female bract， X 34. 16. Part of cross.section of stem， x 360. 17. Part 
of cross.section of f1agellum， x 360. All figs. except 5 were based on D. ShimIR.u 55788， 
and fig. 50n D. Shimizu 5';'10.~ . 
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Plagiochilαsubgcn. CIzi，αstocαulon (Carl) Inolle， stat. nov. 

Chiαstocaulo'n Carl， Flora 126: 58 (1932). 

H. Carl established Chiastocaulon stressing the following characteristics; 
branching mode of plant， long flagella， rhizoids which are rather fasciculate from 
ventral side of scale-like leaves of flagella， the presence of filiform underleaves or 
“Schleimpapilleぺanddorsally inflated bract involving single antheridium. 

No taxonomical evalllation of Chiastocaulon has not been pllblished except by 
Th. Herzog (1953)， in which he treated the genus as a group of Plagiochila. The 
mode of branching of Chiastocaulon is very peculiar as H. Carl stressed in his 
description. This mode of branching is ciearly caused by the long flagella. Similar 
cases are seen in some species of PlagiocJzila and Noguchia， but in those genera 
this is not common as in C/ziastocaulon. Furthermore， in Noguchia and Plagioclzila 
bearing such flagella the rhizoids on the flagella have the same characteristics as 
in Chiastocaulon. The presence or absence of flagella may be regarded as a valid 
taxonomical character. However， the author does not consider that it warrants the 
description of a new genus. The characteristic feature of the male inflorescence 
is found also in the species of PedinoPhyllum and some species of Plagiochila 
(AcantllOPhyllae and Frondescentes). 

Details of the sporophyte of Chiastocaulon have been unknown. V. Schi任ner
(1900) described Plagiochila dendroides as“Kapsel kugelig， braun; Seta das Perianth 
nur 1-2 mm. uberragend." According to the author's investigations， the structllre 
of the capsule wall and the seta almost completely agrees with that of Plagiochila. 
Only in the elaters is a distinct difference observed; that is， as shown in the key， 
the elater is always unispiral in Plagiochila dendroides but in other species of 
Plagiochila it is bispiral. 

From those reasons the author reduced ClziastocauloJl to a subgeneric rank of 
Plagioc/zila. The circumscription of the subgenus is the same as that of the single 
species knowIl from this area. The present subgenus may have virtual relationship 
to the section I'i"O/ldcsccntes in many ways， especially in the branching mode and 
the state of the female inflorescence. 

Pl，αgiochilαdendroides Lindenb. (Fig. V) 

ln Gott. &: Lindenb. Spec. Hepat. (Monogr. Plαgiochilae) 146， L. .10 (H!40-18.14).一一J肌 ge?'
?!t(tnnia dendroI'ies Nees， Hepat. ]avan. 77 (1830).一一.Plagiochilazolli:冗ge1"iMont. Ann. Sci. 
Nat. 196 (1856).- Chiastoc叫ulondend?・oidesCar!， Flora 126: 59， f. 1-;' (1932). 

Plants in compact tufts， 2.0-5.0 cm. long， 1.5-2.0 mm. wide， yellowish green to 
pale brown. Stem about 0.7 mm. thick， spreading to erect or prostrate， yellowish 
brown to deep brown， densely dendritically branched， branches from lateral， 
occasionally b巴coming flagelliform， horizontally spreading， with flagella from 
ventral side of branching node， flagella nearly as thick as stem， long， about 2-3 cm. 
long， with minute scale-like leaves; in cross-section of stem cortical cells distinctly 
differentiated from interior cells， in 3-4 layers， averaging 4 x 7μ， walls as thick as 
cell cavities or slightly larger， interior cells 17-20 x 20-30 μ， walls yellowish to white， 

moderately thickened; cross-section of ftagella similar to that of stem. Leaves 
distant υ11 stem， sllbimbricate on branches， slIccubous，υbliquely spreading， insertecl 
with the line of insertion curved upward and ending less than 1/2 of stem width， 
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ventral end hardly decurrent， narrowly ovate， 1.0-1.5 mm. long， 0.2-0.4 111111. wide， 

in female plants usually narrower than in male plants; dorsal margin moderately 
arching， entire or with 1-2 teeth near apex， long decurrent， ventral margin near匂
straight or slightly arching but not as much as the dorsal one， with 1-4 teeth， 

apex subobtuse with 2 more or less distict lobes or teeth. Cells of leaf apex and 
along margin 10-17 x 20-34μ，of middle 27-40x13-17 /1， of base 37-44xI5μ; trigones 
minute in apical and median portion， moderately large in base. Rhizoids absent 
on stem， present of fl.agella， few. Underleaves rudimentary or rarely large， filiform 
to triangular. Plants unisexual. Male infl.orescence intercalary on branch， usually 
with 1 innovation from lateral side of base， bracts 5-11 pairs， similar to leaves but 
far smaller， densely imbricate， dorsal margin strongly infl.ated， marginal teeth 4-5. 
Antheridiu111 1 per bract; antheridial stalk biseriate. Female infl.orescence terminal 
on branche， with 1 innovation， bracts larger than leaves， about 1.2 mm. long and 
0.8111m. wide， muderately saccate at base， amrginal teeth more numerous than in 
leaves. Perianth campanulate， about 1 mm. long， 0.6-0.8 mm. wide， mouth strongly 
arching， distinctly bilabiate (up to nearly 1/2 of total length of perianth)， margin 
of lobes irregularly dentate. Archegonia 10-12. Seta about 5 mm. long， compused 
of numerous rows of cells; capsule oval， about 0.8 mm. long， blackish brown. 
Spores spherical， aproximately 21/1 in diameter， brown， with minutely punctate 
coat. Elaters 7-8/1 wide， unispiral 

Ecology.-On old trunks of tre巴s，or rarely on rocks， in shady and humid sites at an 
clevation of 200・100il(the巴vergreen forest to thc lower deciduous forest zone). On the bark 
of trees this species forms compact tufts without associated mosses， or loose tufts with 
I'lαJiochila scmidecuγrens， Pl.. crassitex郎 ，Pl. belwnge?iωια， BazzωI.ia bidentula， Mαsti. 
gopl，ωrα diclados， Herbe1.tαlongifissα， Sa~cogynα curiosissima， F'rullaniα?nonil仇tαsubsp.
ObSCIω・α，F. sd回~siana， Nipponolejeuneαpilifera and St1・epsilejeuneαp1ωilla.Loc.-Kyushu: 
Isl. Yakushima; Pref. Kagoshima， Mts. Hiyoshidake and Kirishima; Pref. Kumamoto， Mt. 
Ichifusa， Hitoyoshi， Itsuki. Shikoku: Pref. Kochi， Mt. Shiraga. Honshu: Pref. Tokyo， Mt. 
Kumotori. Range.-Java， Sumatra， Borneo， Philippines， Caroline， Micro. nesia， Japan. 

Pl，αgiochilα~ubgen . Pl，αgioclzilα 

1'1αgiochiln Subg. Eupl向giochillιじarl，i¥nn. Bryol. Sllppl. 2; .11 (I¥):H)・

Sect. Asplellioides Carl 

Ann. Bryol. 2: 101 (1!J31).一一-Plαfliochi!aDllm. sect. Asplenioulelle Lindcnb. in Gotl. Lindcnb. 
et Nees， Synop. Hepat. 48 (1844) pro parte. 

In this section H. Carl (1931) enumerated three species， Plagiochilααstlcnioides， 
Fザ.dalavα:yi and Pl.ρulvinata. Generally the members of this section vary con. 
siderably in size and branching of plants， in shape and size of leaves and in number 
of marginal teeth， so that there is occasionally some difficulty in recognizing species. 
But it is evident that this variability is caused by the environments， and even in 
une and the same specimen the plants vary markedly， especially in leaf dentation. 

The present section 111ay be characterized as fullows: 
Plants unisexual. Stem forked， or rarely simple， distinctly rhizumatous; in 

cross.section cortical cells in 2-3 ruws with much thickened walls but thiner than 
cell cavities. Leaves alternately inserted， imbricate tυsubdistant， succubous; dorsal 
margin slightly to long decurrent un stem， ventral 111argin hardly to slightly 
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decurrent， orbicl1Iar to Ianceolate， marginal teeth usuaIly 10-25， occasionaIly entire 

throughout. Underleaves l1sl1aIly rl1dimentary or absent. Rhizoids not present on 

erect stem， but rather nl1merous on rhizomatolls stem. Oil-bodies usuaIly 4-9 per 

ceIl， spherical to fllsiform， non-homogeneous with nllmerOl1S granules. Male in-

florescence terminal to intercalary， bracts similar to leaves but usuaIly larger with 

ciliate margin. Perianth campanulate， mouth trl1ncate to moderately arching， ir-

reglllarly dentate. Archegonil1m 20-25 in number. 

I(cy to species 

1 ~:.~ants ~mall ， less th_an 3_cm. long and .3_mm. wi~~; leaves nearl~. as long as wid巴・…(2)
lPlants large， more than 3cm. long and 3mm. wide; leaves usually longer than wide. .(3) 

(Usually in the coniferous forest to the subalpine forest zone; leaves rather densely im-
I bricate， 1-2 layers of cells along margin thicker than inner ones; mouth of perianth 
I weakly dentate... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. satoi 

2 ~ Usually in the deciduous forest zone; leaves rather distant， marginal cells not so 
thickened; mouth of perianth weakly dentate . . . . . . . . . . . . . . . . . . . . . . . . . . . P.。γbimuωイ8

Usually in the deciduous forest to the coniferous forest zone; leaves subdistant; cell-walls 
thin throughout but with large trigones; mouth of perianth ciliate.dentate. . P. halckode7lsis 

(Plants about 10 cm. long and more than 1 cm. wide; leaves more than 5 mm. long and 
I 4 mm. wide; marginal teeth of leaf more than 35 in number; leaf cells completely lack 

:~ J tri伊 nes…………………………………………………….P.mag必ifol匂
I Plants up to 6 cm. long and 5 mm wide; leaves less than 4.5 mm. long and 3.5 mm. wide; 
I marginal teeth usually less than 30 in number; leaf cells usually with small trigones 

¥ throughout .......................................... P. asplenioides subsp. 0世alifolia

Playiochil，ααsplenioides (1.) Dum.G subsp. OVαlifoli，α(Mitt.) Inol1e， stat. nov. 

(Fig. VI and VIII， 7-11) 

Pla{liochila ovalifolia Mitt. Trans. Linn. Soc. London， S. 2. 3: 193 (1891)一-P.側 仰向-

'"iensis Steph. Bull. Herb. Boiss. 5: 104 (1897).ー-P.odatensis Steph. Spec. Hepat. 2: 339 
(1903).- P.的 h伽畑 Steph.Spec. Hepat. 6: 169 (1921).--P. toshogwna， Steph. 1. c. 234 (1921). 
--Tyl伽倒的1bR j，仰on加~S Steph. 1. c. 248 (1922)， syn. n仰 .- PIαgiochilaoval.グ'oliaMitt. fo. 
nagαsaJciensis Hatt. Jour. Jap. Bot. 20: 162，工 卯 (1944)，wyn. 710世 一 -P.OL'alifol何 Mitt.fo. 
descenJ1e回 Hatt.Jour. Hattori Bot. Labor. 3: 27， f. i25 (1948)， s抑 • no世f一一P.o叩 lifoliαMitt.
fo. fiagellata Hatt. l. c. 3: 27， f. 26 (1948)， sy刊. ?ZOlJ.一一P.0官α1ゆ liαMitt.fo. jishiba71α， 

Hatt. Jour. Jap. Bot. 25・48(1950)， syn.骨οV.一-P.。官αlifoliaMitt. fo. tosho[J!tηαHatt. l. c. 
25: 48 (1950)， syn. nov.- P.仰臼!ifoliaMitt. fo. odαtensis Hatt. Jour. Hattori Bot. Labor. 
15: 85 (1955)， syn. ?WV. 

Plants 3-5 cm. long， 2.0-4.8 mm. wide， green to brownish green， in compact 

mats or occasionally scattered among mosses. Stem abol1t 0.3 mm. thick， brown 

G R巴c.d'Obs. 14 (1835) 

Fig. VI. Plagiochilaαsplellioides (L.) Dum.白ubsp.ovalifolia (恥litt.)Inoue. 

1. Part of plant， dorsal view， X 12. 2. Do.， ventral V.， X 12. 3-8. Leaves， X 12. 9. 
Cells from leaf margin， X 160. 10. Cells from leaf middle， X 160. 11. Cells from leaf 
base， X 160. 12. Male inflorescence， dorsal V.， x 12. 13. Mouth of perianth， x 12. 14. 
Cells from perianth， x 360. 15. Female bract， X 12. 16. Parts of elater， X 360. 17. 
Cross-section of stem， X 24. 18. Part of (17)， x 150. Fig. 12 was based on lnm印 4510，and 
the others on l'甘Oue.'l5(12. 
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to blackish brown， or yellowish brown， moderately forked; in cross-section cortical 
cells in 2-3 layers， averaging 20 x 24μ， usually cells of the outermost layer slightly 

larger than other cortical cells， walls much thickened， deep brown， interior cells 

24-31 x31-41/!， walls rather thin， pale brown to white. Leaves moderately imbricate， 

succubously inserted with the line ()f insertion curved and ending nearly 1/2 ()f 

stem width; moderately decurrent both dorsally and ventrally， dorsal margin usually 

more 01' less reftexed， nearly straight or slightly arching， with 3-6 teeth from middle 
to near apex or sometimes entirely lacking teeth， ventral margin more arching 

than dorsal one， variable in form， usually ovate to ovate-oblong or rotundate， 1.6-

2.4 mm. wide， 2.0-2.8 mm. lon仏 apexround to truncate， occasionally ¥vith suggestions 
()f 2・lobes，marginal teeth usually 20-28 in nllmber， 2-6 cells long and 1-3 cells 
wide at base. Cells of leaf apex and along margin， 27-37 x 31-44/!， of middle 31-
41 x37-55μ， of base 27-40 x 55-80μ， trigones small or rarely absent， walls thin， 

cuticle smooth. Oil-bodies 4-11 per cell (mostly 5-7)， 3-6x10-17/!， spherical to 
ellipsoid， with numerous granules， grayish white. Underleaves uSllally rudimentary， 

filiform， but occasionally lacking on rhizomatou3 stem. Rhizoids usually on rhizo-

matous stem， colorless， long. Male plants usually in separate mats; male in. 

ftorescence terminal to intercalary， bracts in about 10 pairs， imbricate， strongly 
saccate， far smaller than leaves， with 3-4 small teeth near apex. Antheridia 2 per 

bract. Female inftorescence terminal， usually with 1 innovation: bracts similar to 
leaves but slightly larger， 3.6 mm. long and 2.2 mm wide， with about 30 marginal 
teeth， apex often more or less bilobed. Perianth oblong-campanulate， 3.8-4.8 mm. 
long， about 1.8 mm. wide at mouth， often slightly bent to one side， mouth irre-
gularly ciliate-dentate， moderately arching， 2-1ipped. Seta about l.5 cm. long， !ong 
exserted， composed of many rows of cells. Capsule ob!ong， blackish brnwn. Spores 

spherical， 14-17/!， with minlltely pllnctate coat， brown; elaters 7-10/! wide 170-
220μlong， bi-or rarely trispiral. 

Ecology.ー Onwet or submerged rocks， on humus.covered on rocks， and occasionally on 
trunk base of trees， in the ever-green forest to the upper deciduous forest zone， at an eleva-
tion of 50-1500 m. This species generally grows in pure mats on wet rock or submerged one 
(sometimes with small amount of mosses). Occasionally， however， it is asociated with 
Bl epha?'o8tomα州側8，Jubla h1ltchi匁siαessp. japo必ca，IIete?・'OSCyph1!S bescherellei， H. 
併 'g1ltUS，Met.'l:geriαco町切αtαvar.jαponicα，Rαdula jα，ponica， Lejeuneαjα，panicα， L. 
rotu'党distipula，DU?nortiera hir8utαssp. tα如何oi，Conocephal1t悦 coniC1tm，Mαkinoαc?'IBpata 
and other mosses. This species has rather wide ecological amplitude and grows on both 
calcareous and acidic rocks. This species is distributed all over the present area but the 
abundant materialsαme mainly from Kyushu， Shikoku and sOllth'western Honshll. In nor-
thern Honshll and Hokkaido it is rather few in distribution. Loc.7-Formosa: Mt. Arisan 
(U. Arαwithout number). Kyushu: Isl. Yakushima (8. H，αtωγi 79;2，9・typeof P. ovalifoliαfo . 
.flαgellαris， 7B1s-type of P. ovalifoliαfo. descende旬8);Pref. Nagasaki， Mt. Unzen (F，αU?"'Ie 
15.95;2-./， determined by Stephani as Pl.伽 gωakiensis).Honshu: Pref. Akita， Jimba (F，αU?"'Ie 

7 Localities of this subspecies become over 200 and the specimens stlldied over 1000， so 
that， for the economy of space， details of localities are omitted. The localities cited are 
rather significant ones at where the important materials were coll巴cted.The number of the 
localities in several districts of Japan are '"s follows: Kyushu (66)， Shikokll (51)， southwest 
Honshll (42)， middle Honshu (30)， nothern Honshll (12)， and Hokkaido (5). 
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1861・typeof Pl. odαtansis). Hokkaido: Shiribeshi (Fa1wie 1826・typeof Tylimαnthus j，αpo・
nic削).Range.-Japan， Korea， Ryukyu Is1s.， Formosa (new). 

Mitten (1891) described Plagiochila ovαlifoliαcomparing it with P. astlenioides 
and noting that “the perianth shows it to be different; instead of a truncate mouth， 

its (P. ollalifolia) mouth is oblique， and more deeply cleft on the ventral side." 
From that time onward many authors published reports on P. ovalifolia， and recently 
S. Hattori (1952) remarked on the relationship to P. astlenioides. He noted that 
this species is “possibly regarded as a geographical subspecies or variety of European 
P. astlenioides." P. astlenioides is a remarkably polymorphic species. P. oualifolia 
is also very polymorphic one and many of its forms are described under di任erent
names by Stephani. The variations are chie自yin size and form of leaf and marginal 
teeth of leaf. But those variations are probably caused by environmental factors， 
such as light， humidity and density of mat， so that the author does not think it 
appropriate to separate them nomenclaturally. 

After comparison with European material of P. astlenioides， the author found 
some reliable characteristics to separate P. ovalifolia from the former. These are 
the mouth of perianth as noted by Mitten (1891)， and the number of cortical cell. 
layers in the stem， which is usually 2-3 in P. oualifolia and 3-5 in P. astlenioides. 
The mouth of the perianth of P. oualifolia is very variable， frequently bilobed， 
and is always oblique with strong dentation. Occasionally the lobes are slightly 
bilobed again at apex. 1n European material of P. astlenioides， at least according 
to my observations， the mouth of perianth is mostly truncate or very rarely arched 
inconsiderably and never bilobed. 1n the descriptions of P. astlenioides by European 
bryologists the characteristics of the mouth of the perianth are not given correctly. 

It seems that European bryologists did not call attention to its close relation 
to P. oualifolia， and also in Japan none did so before S. Hattori (1952). 

It is evident that the variational pattern of both species is not the same; that 
is， leaf.margins of P. oualifolia are always dentate， leaves occasionally are slightly 
bilobed at apex and the mouth of perianth has the variabilities described above. 
On the otherhand， in P. as.ρlenioides the leaf.margins are occasionally enitre 
throughout (for example， var. subintegra)， and there never is found any suggestion 
of bilobing as in the former species. Moreover， the mouth of the perianth is not 
as variable as in the former species. From the geographical point of view， those 
differences in variability should be regarded as of a subspecific rank.s 

F. Stephani (1922) described Tylimant1zus jαρonicus from Hokkaido from a 
collection by U. Faurie. As S. Hattori (1949) noted as“they belong to Plagiochilaぺ
the careful investigation of his original material proved it to be a form of this 
su bspecies. 

-forma thylimαntlwides (Steph.) 1noue， comb. nov. (Fig. VII， 18-21) 

到 αgiochilathylimanthoides Steph. Spec. Hepat. 6: 227 (1921).--P. 0叩 lifolifoliαMitt.
fo. thyli?nιnthoides Hatt. Jour. Jap. Bot. 25: 48， f. 55 (1950). 

8 Recent1y Mr. M. Segawa (1957) published the study of chromosome in Plagiochila 
ovαlifolia and P. japonica. According to him， there are some differences in the sex. 
chromosomes of P. 0叩 lifoliaand P.αspl印刷idesin which Lorbeer studied (Jahrb. f. wiss. 
Bot. 80: 565-818. 1934). The sex.chromosomes of P. m・alifoliαisso.cal1ed 'structura1 sex. 
chromosomes'， and the chromosome formu1ar is 8 + X (♀) and 8トY(合).
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The present form is characterized as folIows: leaves widely triangular-ovate， 
about 2.5 mm. long and wide， ventral margin more strongly arched， angle of dorsal 

and ventral margin near 90 degrees at base， suggestion of bilobing at apex distinct， 
marginal teeth mostly 20-35， triangular， strongist near apex. 

Ecology.ー InJl10re humid habitats than the subspecies， usually without associated species. 
Loc.-Kyushu: Pref. Miyazaki， Kitago; Pref. Kumamoto， Mizukami. Shikoku: Pref. Kochi， 

Mts. Shiraga， Yokogura and Honokawa， Inabumura; Pref. Ehime， Mts. Omoga， Iwaya and 
Higashiakaishi. Honshu: Pref. Hyogo， Mt. Funakoshiyama; Pref. Mie， Akamekyo， Kamitsu; 
Pref. Chiba， Mt. Mitsuishi; Pref. Tokyo， Mt. Mitake; Pref. Saitama， Mts. Chichibu. 

-forma mαgnαInoue， forma nova. (Fig. VIII， 1-6) 

A typo differt: caulibus ad 2 cm. longis， foliis caulinis magnis， 3.5 mm. latis， 

3.5-4.5 mm. longis， margine ad 45-dentatis， parietibus tenuibus， trigonis nullis. 

Ecology.-On rocks at more shady and humid sites， usually with few mosses. Loc.ー

-Kyushu: Pref. Kumamoto， Hitoyoshi (K. Mαyebαγα67). Shikoku: Pref. Kochi， Mt. Shiraga 
(l.冗oue1788)， Kaminiro ([0旬oue2.'172). Honshu: Pref. Nara， Mt. Odaigahara (Kodαmα4688， 

9786); Pref. Hyogo， Mt. Mimuro (Kodαmα 4604); Pref. Nagano， Mt. Akaishi (Tαkαlci 6701); 
Pref. Tokyo， Mt. Tenso (H.αttoバ 8151・holotype，Inoue 6;;20-syntype); Pref. Gunma， Minakami 
(Inoue 5938). 

-var. miyoshianα(Steph.) Inoue， comb. nov. (Fig. VII， 1-17) 

PlαgiochilαmiyoshianαSteph. Bull. Herb. Boiss. 5: 104 (1897).一一P.sp似ulosαDum.

sensu Steph. 1. c. 81 (1897).一-P.faurianαSteph.Spec. Hepat. 2: 324 (1903).一一一P.campan旬-

latαSteph. 1. c. 325 (1903).ー -P.。世αlifoliαMitt.var. miyoshianα(Steph.) Hatt. Bull. Tokyo 
Sci. Mus. 11: 60， f. .'16 (1944).- P. 0叩 lifoliαMitt.var. fau?-ianα(Steph.) Hatt. Jour. Jap. 
Bot.25・ 49(1950).一一P.o叩 lifol句 Mitt.var. cαηtpαnulatα(Steph.) Hatt. in K. Ochi， Shizen-
to-Jinmon 1: 65 (1950). 

Plants small to medium in size， usually deep green， somewhat slender; leaves 

not so succubous as in the subspecies， 1.2 mm. long， 0.8-1.2 mm. wide， ovate-oblong 

to ovate， apex subacute to rotundate with slight suggestion of bilobing; marginal 

teeth 10-23， strong and acute， particularly so near apex. Cells of leaf apex and 

along margin 17-24 x 20-27 l!， of middle 27-31 x 27-34μ， of base 17-27 x <<-65μ， 

trigones small but distinct; underleaves none or rudimentary， occasionally con-

spicuous， bilobed up to 1/2 of length and with some marginal cilia. 

Ecology.-Similar to that of the subspecies. Loc.-Kyushu: Pref. Kagoshima， Isl. Yaku-

shima， Mt. Kirishima; Pref. Miyazaki， Kitagomura， Mt. Oku'lure; Pref. Kumamoto， Ishochi， 
Mizukamimura， Shiramizumura， Suye; Pref. Ohita， Mt. Tsurumidake， Uchiyama; Pref. 
Fukuoka， Mt. Ehiko， Isl. Tsushima (Fa1ω'ie 9(;2・determinedby Stephani as P. chinensis). 

Shikoku: Pref. Kochi， Mts. Kazigamori， Honokawa and Yokogura， Onomimura， Susaki， Zizoji; 

Fig. VII. Plagioclzila a喧plenioides(L.) Dum. subsp. ovαlifolia (Mitt.) Inoue var. miyoslziana 
(Steph.) Inoue (1-17) and forma tlzylimαnt/lOides (Steph.) Inoue (18-21). 

1--4. Leaves， x 18. 5. Part of plant， x 12. 6-8. Leaves， x 12. 9-10. Cells from 1eaf 
margin， x 150. 11-15. Leaves， x 24. 16. Part of plant， dorsal view， x 12. 17. Cells 
from leaf margin， x 360. 18-19. Leaves， x 12. 20-21. Cells from leaf margin， x 150. 
Figs. 1-4 were based on Sugino 4; figs. 5-10 on Kodωna 6866; 11-17 on Ochi 645; figs. 18-21 
on Ilcegα，mi 4050. 
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Pref. Ehime， Tomisato， Ohugimura， Nakahagi.machi， Uwajima， Saijo， Mt. Higashiakaishi: 
Pref. Tokushima， Mt. Tsurugi. Honshu; Pref. Hyogo， Mt. Mayasan (F'aurie 932.3・determined
by Stephani as P. chi憎倒的;Pref. Nara， Mt. Kasuga， Odaigahara; Pref. Mie， Akamekyo， 
Kodzumura， Mt. Asama; Pref. Wakayama， Kitayamamura， Mt. Koya; Pref. Okayama， Mt. 
Naginosen; Pref. Shiga， Mt. Hiei; Pref. Shizuoka， Mt. Amagi; Pref. Chiba， Mt. Mitsuiahi; 
Pref. Saitama， Mts. Chichibu; Pref. Nagano. Mt. Shiroltma; Pref. Gunma， Minakami. 
Hokkaido: Hakodate (Ji'aurie 12604.determined by Stephani as P. 8pinulo8α). Range.-
Restricted to Japan. 

F. Stephani (1897) recorded P. sρinulosa from ]apan with some question. Later， 
some authors repeated Stephani's record， and recently S. Hattori (1949) marked P. 
stillulosa as doubtfulIy in ]apan. U. Fauire's colIection at Hakodate seems to be 
the basis for Stephani's record， but the material is clearly a form of this variety， 
and the reco1'd of P. stillltlosa from ]apan may be rejected. 

Plagiochil，αsαtoi Hatt. (Fig. IX) 

Bot. Mag. Tokyo 57: 361， f. 6 (1943).一一司Pla，qiochila8αtoi Hatt. var. 伽legerrimαHatt. 
Jour. Hattori Bot. Labor. 12: 84 (1954)， nom. mud.，叩n.no世.一一-Plαgiochilαwalc側 fαnαSteph.
sensu Kamimura， Contr. Fl. Hepat. Shikoku. 61， f. 56 (1952). 

Plants 1.0-3.0 cm. long， about 2.5 mm. wide， light green to yeIlowish green， in 
compact mats or 1'a1'ely scatte1'ed among mosses. Stem about 0.25 mm. thick， b1'own 
to yeIlowish brown， ascending to e1'ect， simple 01' mode1'ately forked; in cross-

section cortical ceIls in 2-3 layers， 10-13 x 10μ， waIls much thickened， slightly 
smaIle1' than ceIl cavities， deep brown， interior ceIls ave1'aging 27μ， waIls thin， 
yelIowish to white. Leaves strongly succubously inserted， imbricate to subdistant， 
horizontaIly sp1'eading or obliquely， dorsal margin 1'ather st1'ongly refiexed， slightly 
to moderately long decu1'rent， ventral ma1'gin hardly decurrent， orbicular to widely 
ovate， 1.0-2.3 mm. long and wide， becoming graduaIly smaIler toward lower portion 
of stem， dorsal margin st1'aight 01' moderately arching， with 3-4 smaIl teeth near 
apex， apex rotundate to truncate， with 4-6 smaIl teeth， ventral margin strongly 
arching， with 10-14 teeth， angle of dorsal and vent1'al margin at base f1'om 50-80 
degrees; marginal teeth mostly 10-20 in number but occasionaIly completely entire 
throughout， teeth usuaIly 2-4 ceIls long and 1-2 cells wide at base. CelIs of leaf 
apex and along margin 20-27 x 20-26μ， of middle 21-30 x 25-34 f.l， of base usuaIly 
forming vitta-Iike ceIl-mass composed of about 15 ceIls long and about 7 ceIls wide， 
measuring 27-34 x 50-80μ; t1'igones smalI but very conspicuous， waIls thin， but 
occasionaIly those of 2 ceIl-Iines along leaf-margin slightly more thickened than 

Fig. VIII. Plagichila asplenioides (し)Oum. 8ubsp. ovalifolia (Mitt.) Inoue forma mα'gna 
Inoue (1-6)， forma ovalifolia (7-11) and Plagioclzila satoi Hatt. forrna j:Ipor.omontana 

(Hatt.) Inoue (12“21). 

1-2. Leaves， x 12. 3-4. Cells from leaf margin， x 360. 5-6. Cells from leaf middle x 320. 
7. Leaf， x 12. 8. Cells from leaf margin， x 190. 9. 00. showing oil-bodies， x 900. 
10. Leaf， x 12. 11. Cells from leaf apex， x 190. 12. Part of plant， dorsal view， x 12. 
13-16. Leaves， x 12. 17. Cells from leaf margin， x 360. 18. Cells from leaf middle， 
x 360. 19. 00. showing oil-bodies， x 900. 20-21. Female bracts， x 12. Figs. 1-6 were 
based on lltαt.toγi 3515-type; figs. 7-8 on l?ω1(8 1788; figs. on Inoue 7174; figs. 12-21 on I:冗m招

1;;110. 
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inner cells. Oil.bodies 5-10 per ceIl (mostly 6-8)， sperical to ovoid， 5-7 x4-5μ， non-

homogeneous or sometimes nearIy homogeneous， grayish in color. Underleaves ab-

sent or rudimentary， filiform. Rhizoids absent on erect spreading stem but rather 

numerous on rhizomatous stem， colorIess， long. Male plants usuaIly in separated 

mats; inflorescence terminal or intercalary， bracts 4-9 pairs， closely imbricate， 

similar to leaves but far smaIler， with 10-16 marginal teeth but sometimes entire 
throughout. Antheridia 2 per bract. Female inflorescence terminal， rarely with 

innovation， bracts similar to leaves in shape， but slightly larger with more marginal 

teeth. Perianth cylindricaIly campanulate， 2.0-2.8 mm. long， 1.3-1.6 mm_ wide at 

mouth， mouth truncate， sometimes slightly arching， usually slightly narrower than 

immediately lower portion， irregularly dentate. Seta about 1.5 cm. long， composed 

of many rows of cells; capsule ovoid， about 1.5 cm. long， blackish brown. Spores 

spherical， about 17/t， with minutely punctate coat， brown; elaters bispiral， about 

10μwide and 180μlong， deep brown. 

Ecology.-On rocks covered with thin soil or humus， on humus， and on bark of tree， in 
the upper deciduous forest to the coniferous forest zone， and occasionally in the subalpine 
zone， at an elevation of 1000-2600 m. At northern part of the present area this species 
grows at lower altitude (the lowest is at Hokkaido， ca. 400 m.)， and occasionally in caicareous 
regions at lower altitude. This species usually grows with the following species on rocks 

covered with thin soil or humus; Nipponole}凶 Mα pil俳 ra，Euosmolejeun師側riculαtα，

T吋chocoleopsissαcculαta， Trichocoleαtomentella， Blephαrostomαtrichophyllum， B. m仇us

(on serpentine rock)， BazzαMα ovifoliα， Macrodiplophyllum plicαtum， Scαpαmααmpliαtα， 
S. ciliαtα(very rarely)， Rαdulaαuriculatα. R_ obtusilobα， and very rarely Plagiochila 
αsplenioides subsp_ ovalifolぬ;on bark of tree with Bαm品π句 ovifolぬ，Scap品問4αα悦 .pl句tα，
Rαdula fauriα叩 (veryrarely) and Mylia verrucosa. Loc.-Shikoku: Pref. Kochi， Mt. 
Shiraga; Pref. Ehime， Mt. Higashiakaishi， Mt. Ishiduchi; Pref. Tokushima， Mt. Tsurugi， 

Higashiiyayamamura. Honshu: Pref. Tottori， Mt. Daisen; Pref. Okayama， Mt. Naki， Kami-
soyama; Pref. Nara， Mts. Sanjogadake， Odaigahara and Inamuragadake; Pref. Gifu， Shira-

kawa; Pref. Nagano， Mt. Jonen (H，αttori 1.'142・typ巴)，Tsubameiwa， Kitazawa-pass， Kirigamine， 

Kamikochi， Kawakamimura， Mt. Shirouma; Pref. Shiga， Mt. Bunagadake; Pref. Saitama， 

Mts. Chichibu; Pref. Iwate， Mt. Hayachine; Pref. Aomori， Mt. Hakkoda， Hokkaido: Mt. 
Apoi， Mt. Yubaridake， Isl. Rebun， Isl. Rishiri. Range.-Endemic to Japan. 

The distinguishing characteristics of this species are its yeIlowish !，'Teen to right 

green color， minute to medium size of plant， widely ovate to somewhat orbicular 

leaves which are densely imbricate， rather strongly reflexed dorsal margin of leaves， 

and occasionaIly thick-waIled 1-2 cell-layers along leaf-margin. This species is also 

very variable， especially in its marginal teeth， which are occasionally lacking. 
S_ Hattori described P. jaρ01l0montana from a collection at Mt_ Asahi， which 

is a form with more marginal teeth and more thickened marginal cell-layers. The 

Fig. IX. Plagiochila satoi Hatt. 

1. Part of plant with perianth， dorsal v.， x 12. 2. Do.， dorsal v.， x 12. 3. Male inflo-
rescence， dorsal v.， x 12. 4. Part of plant， ventral v.， x 12. 5-11. Leaves， x 12. 12-13. 
Cells from leaf margin， x 360. 14. Cells from leaf middle， x 360. 15. Cells from Ieaf 
base， x 360. 16. Female bract， x 12. 17. Mouth of perianth， x 27. 18. Part of (17)， 
x 360. 19. Cross-section of stem， x 55. 20. Part of (19)， x 360. AIl figs. were based 
on Hattori 18M2勾 pe.
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perianth of P. jatOllomontata is not fully developed. Then the author reduced P. 
Jajうonomontallato forma of P. satoi. On the otherhand var. integerrima is a form 
with nearly entire leaves. Generally at higher elevation (the upper coniferous to 
the subalpine zone) the plants usually have entire leaves. 

-forma jα:ponornont，αnα(Hatt.) Inoue， stat. nov. (Fig. VIII， 12-21) 

Iぜαgwchilαjαp仰 wm叩 tα冗αHatt.Bull. Yamagata Agr. Coll. 1: 42 (1949).--P. hakkodensis 
Steph. var. dentosa Hatt. Jour. Jap. Bot. 25: 139. f. 56 (1950).ー-P.d側 tosα(Hatt.)Hatt. Jour. 
Hattori Bot. Labor. 12: 84 (1955)， syn. nov. 

The present form is distinguished from the species as follows: more imbricate 
leaves which have more marginal teeth (1-3 cells wide and 2-7 cells long) and less 
ref1exed dorsal margin， mostly always thickened cell walls along leaf margin， 
having no vitta-like cell-mass at leaf base， and female bracts having more marginal 
teeth. Between this form and the species there are many transitional forms， but 
this form seems to grow in shadier sites than the species. 

Loc.-Kyushu: Pref. Miyazaki， Mt. Shiroiwa. Shikoku: Pref. Ehime， Mts. Ishizuchi， 
Omogo (H.ωtori 6250・typeof P. halclcodensis var. de冗tosα)，Higashiakaishi and Tebako. 
Honshu: Pref. Nagano， Nakabusa; Pref. Saitama， Mts. Chichibu; Pref. Iwate， Mt. Hayachine; 
Pref. Akita， Mt. Asahi (H，αtt01・i1448・type).

Plagiochil，αhαkkodensis Steph. (Fig. X) 

In Besch. Rev. Bryol. 11: 27 (1894)， nom. nud.; Steph. Bull. Herb. Boiss. 5: 103 (1897).--
Tyli1nanth制 pauc低ensSteph. Spec. Hepat. 6: 250 (1922)， sy仰侃.旬仰0世

chi巾{匂e1;儲絡t必sHo町ri氷k王. Jour. Sci. Hiroshima Univ. ser. b， 2， 1: 59， f. 8 (1931)， syn. nov.--P. 
kodukensis Hatt. Jour. Jap. Bot. 20: 160， f. 88 (1944).--P. haklcodensis Steph. var. ko伽
kensis Hatt. 1. c. 25: 47 (1950)， sy何 .no仇

Plants 3-5 cm. long， 3.0-3.5 mm. wide， brown to yellowish green， in compact 
patches or rarely scattered among mosses. Stem about 0.28 mm. thick， yellowish 
green to right brown， ascending to erect or occasionally prostrate， mostly simple 
with some innovations， very rarely forked; in cross.section cortical cells in 2-3 
layers， averaging 10 x 16μ， walls much thickened but smaller than cell cavities， 
deep brown， occasionally outermost cell-layer with slightly larger cells than other 
cortical cells; interior cells (28)ー20-17x 20-27μwalls thin， pale brown to yellowish 
white. Leaves distant to subimbricate， obliquely spreading， dorsal margin slightly 
ref1exed， rather long decurrent， ventrally hardly decurrent， widely ovate to some-
what orbicular， 1.5-2.0 mm. long， 1.5-1.8 mm. wide， dorsal margin nearly straight 
to slightly arching， mostly without teeth， apex round to somewhat truncate， with 
3-5 teeth， ventral margin somewhat strongly arching， with 6-11 teeth; marginal 

Fig. X. PlagioclzilαlzakTrodellsis Steph. 

1. Part of plant， dorsal view x 12. 2-3. 1)0.， ventral V.， x 12. 4-11. Leaves， x 12. 
12-13. Cells from leaf apex， x 360. 14-15. Cells from leaf middle， x 360. 16. Cells from 
leaf base， 360. 17. Apex of perianth， x 12. 18. Part of perianth mouth， x 95. 19. 
Female bract， x 12. 20. Cross-section of stem， x 30. 21. Part of (20)， x 160. Figs. 
1， 2， 4-8， 12-13， and 15-16 were based on J.i'awrie 15116; fig. 3 on Sugiπo lit; figs. 9-10 on 
l?wue 41812; figs. 11， 14， 20-21 on T，αkαlci 9894; figs. 17-19 on Ochi 1715. 
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teeth ll10stly 10-16 in total nUll1ber， occasiυnally less than 5， becoll1ing stronger 

toward ventral base， 2-4 cells long and 2 cells wide at base， occasionally 1 celled 

throughout margin. Cells of leaf apex and along margin 20-27 x 24-31/1， of middle 

24-31 x 27-34μ， occasionally 34-38 x 41/1， of base 27-41 x 44-51/1， trigones conspicu-

ously large， bulging， walls thin， cuticle smooth. Oil-bodies 4-9 per cell (mostlyふ

7)， becoming larger toward base， ellipsoid with numerous granules， grayish white， 

6-10 X 3-4/1. Underleaves absent or rudimentary， filiform. Male plants in separate 

patches， rather smaller than female ones; inflorescence intercalary， several in same 

plant， cJosely imbricate， strongly saccate at base， with small 3-6 marginal teeth or 

sometimes entire throughout. Antheridia 2 per bract. Female inflorescence terminal 

with 1-3 innovations， bracts oblong-ovate， about l.8 mm. long and l.2 mm. wide， 

ventral margin with about 15 marginal teeth， teeth slightly longer than those of 

leaves， dorsal margin with 3-5 teeth near apex. Peianth cylindrically oblong， about 

2.4 mm. long， l.6 mm. wide at mouth， mouth slightly bent laterally， nearly truncate 

to slightly arching， irregularly ciliate-dentate. Archegonia about 23 in number. 
Sporophytes unknown. 

Ecology.-On humus， rocks covered with thin soil or humus in shady sites in th巴 de-
ciduous forest to the coniferous forest zone， usually at an elevation of 700-2000 m. (occasio・

nally at lower altitude， the lowest is ca. 350 m. at Shinmi， Okayama Pref.). This species 
generally grows in pure patches， and occasionally occurs with Diplophyll1~m αlUcans ， D. 

tαxifolÌ1w~， BαZZαηia jiss1jaliα，L叩 hocoleα mino?'，Jub1/la lmtchinsiαe ssp. j，αdonicα， 

Euosmole}出 neααu?'iculαtαandsome mosses. Loc.-Kyushu: Pref. Kumamoto， Gokoso; 
Pref. Ohoita， Mt. Yufudake. Shikoku: Pref. Kochi， Mt. Shiraga; Pref. Tokushima， Higashiiya. 
yamamura; Pref. Ehime， Tomisatomura， Mts. Sasagamine， Besshi and Nishiakaishi. Honshu: 
Pref. Tottori， Mt. Daisen; Pref. Okayama， Shinmi.city; Pref. Nara， Mt. Odaigahara; Pref. 
Toyama， Mt. Hakusan， Kurobe， Tateyama; Pref. Nagano， Mts. Shirouma， Senjo， Yatsugadake， 

and Kirigamiue， Kamikochi， Kitazawa.pass; Pref. Saitama， Mts. Chichibu; Pref. Gunma， 

Mt. Tanigawa， Oze; Pref. Akita， Mt. Asahi; Pref. Iwate， Mt. Hayachine; Pref. Aomori， Mt. 

IIakkoda， Towada. Hokkaido: Hirafu (F'aurw without number.type of Tyli仰悶ntlwspα.uci. 

dens) ， Yuhari， Mt. Ashibetsu， Horomi. Range.-Endemic to Japan. 

The distinguishing characteristics of this species are its widely ovate to some-

what orbicular leaves with marginal teeth which become longer toward ventral 

base and sometimes incline to the ventral base of leaf， conspicuously large trigones 
and ciliate-dentate margin of perianth mouth. The present species is also very 

polymorphic in size， form and size of leaves and the number and length of marginal 

teeth. 

S. Hattori's plants of P. kodukcnsis are a form which has longer marginal 

'Fig_ XI. Plagioclzila orbicularis (Hatt.) Hatt. 

1. Part of plant， lateral view， x 12. 2. Do.， dorsal v.， x 12. 3. Do.， ventral v.， x 12. 
4. Do.， with perianth， x 12. 5-13. Leaves， x 12. 14. Cells from leaf apex， x 360. 15. 
Cells frol11 leaf middle， X 360. 16. Cells frol11 leaf hase， x 360. 17. Do.， x 120. 18. 
l'erianth， x 12. 19. Mouth of perianth， x90. 20-22. Female bracts， x 12. 23. Cross-
section of stem， x 42. 24-25. Middle parts of (23) showing thickened central cells. X 270. 
26. Part of (23)， x270. Figs. 1， 4-6， 8-9， 11， 13， 17-18， and 24・27were based on Jl，αtto刊
に.J18:tigs. 2， 15-16， and 21-22 on !uw.Jaha?'品 1M.J;and抗gs.3， 7， 10， 12， 14， 19， 20， and 23 

on Jl，αtto?'i tJV8. Figs. 5-6， 8， 18， and 24-27 were drown by S. Hattori. 
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teeth than species. As Stephani (1897) noted in his original description: “Cllm P. 
ovalぴoliaMitt. comparanda， a qlla nostra differt statllra multo minor， foliis brevibus， 

miI111S crebe dentatis， dentil二usacuminatis， pungentibus， cellulis multo minoribus "， 
a form of this species is similar to a fonn of P. aゆlenioidessubsp. ovalifolia， but 
this species can be distinguished by the mouth of perianth and the characteristics 
of the marginal teeth of leaves， almost without difficulty when plants are well 
developed. Stephani's original specimen of this species (Faurie 1LO. 827)， judging 
from the figures in his Icon. Hepat. (Plagiochila， Patulae no. 3-b)， may not have 
any well developed perianths. His figures agree with that of young stages of 
perianth. 

Y. Horikawa (1931) described P. ishizuchiensis from Shikoku. After that time 
this species was reported by S. Hattori (1950) from Honshu and by M. Kamimura 
(1952) from Formosa. After a careful examination of the original material of P. 
ishiz1tchie1lsis， the author decided or reduce it to a synonym of P. ha!dwdellsis. P. 
ishizuchiensis has leaves which are slightly more distant and have fewer marginal 
teeth than typical form of P. haldwdensis， but is not essentially different. M. 
Kamimura's record from Formosa is considered as an erroneous identificatioI1. 
Tylinzanthusρaucidens is identical with this species， and is a form described as 

P. ishizltchiensis. 

Pl，αgiochil，αorbicul，αris (Hatt.) Hatt. (Fig. XI) 

]our. Hattori Bot. Labor. 3: 26 (1948).ー一日αgiochilaOlJαlifol臼 Mitt. var. orbiculu?・is
Hatt. Bul1. Tokyo Nat. Sci. Mus. 11: 61， f. s7 (1944). 

Plants 2-3 cm. long， 1.5-2.0 mm. wide， in dense patches， green to olive green. 
Stem about 0.3 mm. thick， yellowish green， ascending to erect， moderately forked， 

very rarely with fiagella in lower portion; in cross.section cortical cells usually in 
3 layers or occasionally 4 layers， averaging 11μ， cells of outermost layer slightly 
larger than other cortical cells， walls brown， much thickened， interior cells 20-23 x 
17 /1， walls pale brown or white， rather thin， rarely in middle portion secondarily 
thickened cells di任erentiated. Leaves distant， succubous， obliquely spreading， 

slightly to hardly decurrent on ventral side of stem， dorsal margin moderately re-
ftexed， long decurrent， cycloid to widely ovate， 1.2-1.4 mm long and wide， dorsal 
margin semicircularly arching， sometimes nearly straight， without or with 2-4 
marginal teeth， apex round with 2-10 marginal teeth or rarely without them， 
ventral margin strongly arching with 3-10 marginal teeth or without them; marginal 
teeth usually 3-10 in number totally， 1-3 cells long and 1-2 cells wide， acute. Cells 
of leaf apex and along margin 17-24 x 24-27 11; of middle 24-27 x 30-34μ; of base 
much elongated measuring 51-60 x 24μ; trigones large throughout， bulging， walls 
rather thin but sometimes slightly thickened， cuticle smooth. Oil-bodies 4-8 per 
cell， ellipsoid， 5-8x3-4μ， grayish， with numerous granules. Underleaves not 
present. Rhizoids not present on ascending stem but present on rhizomatous stem 
though very few. Male plants usually in separate patches; bracts about 8 pairs， 
closely imbricate， similar to leaves but moderately smaller， with marginal teeth 
fewer than those of leaves. Female inflorescence terminal， uSllally without in-
novation， bracts larger than leaves， 1.5-1.8 mm. long and wide， margin 1110re densely 
tOuthed. Perianth cylindrically oblong， 1.2 111m. wide at mOllth， abulIt 2.0 mm. long， 
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upper portion usualIy slightly bent toward the side， mouth truncate to slightly 
arched， irregularly dentate. Sporophytes unknown. 

Ecology.-On wet rocks uncovered or covered with thin soiI in shady and humid sites， 
under the deciduous forest or evergreen forest zone， at an elevation of 500-1500 m. This 
species is usuaIIy grows in pure patches， but sometimes occurs with Jubulαhuichinsiαe 
subsp. japonica， Heteroscyphω beschm.ellei， and rarely Bαzzania pompeanαat Iower 
altitude; and with Euosmoleje'lt7ieα仰行間1αωandrarely Mα，rsupellαsp. at higher aItitude. 
Loc.-Kyushu: Isl. Yakushima; Pref. Kagoshima， Mt. Kirishima (S. H，ω10バ398・type);Pref. 
Miyazaki， Mts. Osorezan， Osuzu， Shiroiwa and Sobo; Pref. Kumamoto， Mt. Ichifusa; Pref. 
Fukuoka， Mt. Homan. Shikoku: Pref. Kochi， Shiraga; Pref. Ehime， Mt. Omogo. Honshu: 
Pref. Nara， Mt. Odaigahara， Hikosan; Pref. Tokyo， Mt. Mitake. Range.-Endemic to Japan. 

The distinct characteristics of this species are its small to medium size， ascending 
stem and rhizomatous stem which is rather reticulately tangled， nearly orbicular 
and comparatively small leaves， usually long decurrent dorsal margin of leaf， much 
elongated cells at the base of leaf， and conspicuously large trigones. The species 
is also so polymorphic that sometimes it is confusable with a form of P. asplenioides 
subsp. ovalifolia， or of P. satoi. The variations are mainly in the number of the 
marginal teeth， the length of the decurrence of dorsal leaf margin， and the form 
of leaf (especially in the basal portion). 

Plagiochil，αmαgnifolia Horik. 

10ur. Sci. Hiroshima Univ. s.b， 2， 2: 161， lil. 12， f. 10-15 (1934). 

Plants 8-11 cm. long， about 12 mm. wide， olive green， in dense patches. Stem 
about 0.7 mm. thick， blackish brown to brown， simply forked; in cross-section 
cortical cells in 4-5 layers， walls brown， slight1y thickened， interior cell.walls pale 
brownish yellow， hardly thickened. Leaves subdistant， obliquely spreading， ovate-
oblong， 4.0-5.3 mm. long and 3.0-3.5 mm. wide， dorsal margin moderately reflexed， 
long decurrent， nearly straight， ventral margin hardly decurrent， semicircularly 

arched， apex round， marginal teeth usually 45-56 in number， 2-6 cells long， 1-2 
cells wide， acute. Cells of leaf apex and along margin 16-30 x 27-40μ; of middle 
37-50 x 37-40 It; of base 67-83 x 40-44μ; trigones absent throughout， walls thin， 

cuticle smooth. Underleaves not present. Male inflorescence terminal to intercalary， 
bracts about 10 pairs， closely imbricate， with some small marginal teeth. Female 
inflorescence terminal， bracts similar to leaves but slightly smaller， about 6 mm. 
long and 3 mm. wide. Perianth long exerted， oblong， about 12 mm. long and 2.5 mm. 
wide， mouth distinctly 2・lipped，obliquel， irregularly dentate. Sporophytes unknown. 

Ecology.-On wet banks. Loc.-Formosa: 針。v.Tainan， Mt. Taiheizan (Y. H01怯 αtι・α
VJ84句 pe).Range.ー Endcmicto Formosa. 

The present species is known only from Fonnosa， the type locality. The 
distinguishing characteristics of this species are its very large size of plant， thin-
walled leaves with approximately 50 marginal teeth， and distinctly 2-lipped mouth 
of perianth. This species seems to be c10sely allied to P. a5ρlenioides subsp. 
ovalifolia， but is easily distinguishable by the above mentioned characteristics. It 
is also very closely allied to P.ρermagna Schiff. known from Himalaya. But the 
latter species is very poorly known， so that a detai!ed comparison between them 
is impossible. 



AN ADDITIONAL LIST OF MOSSES FROM 
NORTH KOREA 

By Takemasa OSADA1 

l.i:lIIJU五: 北朝鮮のmt'JSijJjII11 LI % 

In 1954， A. Noguchi published “A list of mosses from Manchuria and North 
Korea" in the Journal of the Hattori Botanical Laboratory (No. 12)， and reported 
44 species gathered from the area. As he said in that report， our knowledge of 
the bryophyte flora of N. Korea is quite incomplete. 

In this article， based on the materials2 collected by the author who was aided 
by some of his friends in the summer of 1940， new species and localities are added 
to Noguchi's list and those of his predecessors. For convenience sake， the localities 
are expressed in abbreviated form as shown on the attached map， and further 
details are omitted. The species preceded by an asterisk are new additions to the 
Korean flora. 

The author wishes to express his thanks to Mr. H. Ochi and Dr. N. Takaki for 
the identification of some species (the former-Bryace呂e，the latter-Brachytheciao 

ceae)， and especially to Dr. A. Noguchi who made or verified the identification of 
立lanyothers. 

2・ Fissidellsadialltoides Hedw. 

Fissidentaceae 

N (det. Nog.) 

Ditrichaceae 

Ccratodonρurturcus (Hedw.) Brid. H 

Dicranaceae 

Dicrωm11l jusccsceJls Turn. E 
D. jaρonicu1ll Mitt. L 
D. niTTo1tellse Besch. M (det. Nog.) 
D. scoρarium Hedw. E， N 
Orthodicrallum flagellare (Hedw.) Loeske G 

Leucobryaceae 

LeucobrYll1Jt neilglzerrense C. M. L 

Pottiaceae 

ホ GY1J1nost011lUJIlrecurvirostrum Heclw. R (det. Nog.) 
本 HyoTlzilainvoluta (Hook) Jaeg. L， Q (det. Nog.) 
本 Tortellatortuosa (Hedw.) Limpr. Q 

J Fukuoka Higher School， Fukuoka. 
2 290 packets， inciuding 112 species and 2 varieties. 
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Grimmiaceae 

Griηunia apocarραHedw. E， T， 0 
G. alroviridis Card. E， T， 0 (det. Nog.) 

G. ovalis (Hedw.) Lindl. 0， E (det. Nog.) 
G.ρilijera P. Beauv. N， R， L 

Rhacomilrium callescens (Timm.) Brid. N 

R. fasciculare (Schrad.) Brid. H (det. Noε. ) 
Ptychomilrium sillense (Mitt.) Jaeg. 。

.1 

Map 1. Korea. To economize space alphabet is used for 
the names of localities and collectors. The list below provides 
a key to these. 
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Habitat 

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U
V
W
 

Chonjun 
Kyongson 
Myongtyon 
Samsuh 
Kapsan 
Kitchu 
Punsan 
Pujongan plateau 
Chansong 
Tanchon 
Pukchon 
Sinhung 
Hongwon 
Hamhung 
Yonbyong 
Yonghung 
Wonsan 
Anbyon 
Tongchon 
Koksan 
Pyokson 
Ulyul 
Changyon 

J.}<::Iじii'n!nti京li外i[q水，I;lil
J'削じ3広域illli((t泌:他

j必|じ砂l川iIlUニヨエIt.iui
城市三水i!日別京国i
成問中山m¥虫興関 (1300m)他

成北吉州1m}紅海而他

成iYi佐山I!日安山間

jぷjYi赴戦ifli原-iill;日戦

'1之.1七日城郡新ii'ifii
]l成，!X;えi市y旬ii叫J
l成必ぬl片市f旬J北子i淵1仰η停~g守弓1面

lJUfi新 興都新rl"lE 他

lリZTyj洪[!iU!II'I.rr賢官ii
城市成!RJJ(f

平北軍辺鳳山間 他

l!iZTY分}く!封切H"¥徳坪ffii
成南元山府

j戊市安辺耳目安辺間 他

~"[I日 [ :iUJi1i. J 11 i!1íf'1~9~ 

t'Ufil;首相1i1部X'Îji市
災海近寄与域1111

予'i.iiii泊l没~llß九)1I11 
予'(ifIi.i白i却;:t部絞1E而

Funariaceae 

Funaria hygrometrica Hedw. H 

? Physcomitrittm cltrysto1nltlJl (Nees) Sendt. 

1 958 

Collector 

1'f ìi~~fï[1木
)'fJf例区木イ'U'.
{，n渉決

去:混:1淑

iit宮干Eiiii {I也
可若干~iH朱 ・ 金i字奉
永~!jJま傑 ・ 朱学'~号

-RlfI武TE
;則的烈
五.:iγT'

キト1主流?
金 ;1主将¥ {I白

金打周

}む'j;';II{{.金鳳

朴命~k . !Iヨ持.:k

"f{永俊

怯!京証trrl. {J，:政i&;!)I~

朴氏燦

j1l.j村iE娩

光金ずF九
布;illlt'.'l-
J午 .!~;þ~

R (sterile specimen) 

Bryaceae (det. H. Ochi) 

・:'Allomobryzωl gelJlmigeruJn Broth. Q， R， S， W 

BryuJnω'genteltlll Hedw. H 

B. caesρiticium Hedw. U 

* B ρseltdo.alρinltm Ren et Card. T 

B.lうseudo-triquetmm(Hedw.) Schw. S 

Mniaceae 

MniuJ1l affillC Bland. H 

M. immarginatltlll (Lindb.) Broth. E 
Aイ.Cllstul，αtltm Hedw. G， H， J， L， Q， S 

M. laevillerve Card. J 
予 M.maximoviczii Lindl. F 

M. longu'ostnem Brid. G 

ネ M.stellare Reich. F 

* M. undulatlt1/l Hedw.， Sp. Musc. (1801).-Syn. Mlliltlll koraiense Sak.. Bot. Mag. 

Tokyo 55: 531 (1941)， syn. 1l0V. H 
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Aulacomniaceae 

Aulacomniumρalustre (Hedw.) Schw. G， H 
A. turgidum (Wahlenb.) Schw. H 

Bartram iaceae 

Bartramiaρomiformis Hedw. H， 0 
Philonotis coreensis Card. V (det. Nog.) 
P. tenuissma Card. L (det. Nog.) 
P. fontana Brid. B， C， H， L， S 

Orthotrichaceae 

Macromitrium gYIIZJlostomum SulL et Lesq. W 

Climacium americanum Brid. 
C. dendroides Web. et Mohr. 

Climaciaceae 

G 

G，]， N 
Pleurozioρsis ruthenica (Weinm.) Kindb. H 

Hedwigiaceae 

Hedwigia ciliata (Heclw.) P. Beauv. E， S， T 

Leucodontaceae 

Leucodontellaρerdepelldens (Okam.) Nog. E， H， T 

Neckeraceae 

Neckera pennata Hedw. E， H 

Lem bophy llaceae 

TlzamniuJJt alotecumm B. S. G. H 

Fabroniaceae 

63 

" Habrodon leucot1允hus(Mitt.) Perss. H (det. Noε.) Previously this species 
has been known from only two districts， namely Yakutat in Alaska and ]apan 
proper. 

Thuicliaceae 

Abietinellαα~bietina C. M. G， H， L 
Anomodon minor (P..Beauv.) Furnr. 1く
A. ramzeloslts Mitt. H， T 
A. thraustus C. M. C， H， N 
Claopodium sub.ρilifemm (Lindb. et Arn.) Broth. N 
HaPlocladium micro.ρhyllum (Sw.) Broth. W 

ヰ H.subulaceum (Mitt.) Broth. var. microcarpmn (Card.) Ther. W 
Hap!ohymenimn triste (Ces.) Kindb. E (det. Nog.) 

ネ Helodiumsachalinense (Lindb.) Broth. in Engler & Prantl's Nat. Pftanzenfam. 
ト3-2:1018 (1908).-Syn. Thuidiwn sacJzalinense Lindb. Cont. ad FI. cryptog. 
Asiae Bor..orient. p. 244 (1872).-Tetracladiu1Il osadae Sak. Bot. Mag. Tokyo 
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55: 533 (1941)， syn. nov. H The ciliato-serrate leaf margin and the 
costa with long spinose papillae on back are the remarkable characteristics 
of this species that has been thought to be endemic to Sakhalin. 

6 正Jertetinellrontoccoae (Sulliv. et Lesq.) Card. Beit. Bot. Centralbl. 19: 128 (1905). 
-Syn. Anomodon Toccoae Sulliv. et Lesq. Musci bor. Amer. exsicc. ed. 1， 

no. 240; Sulliv. Moss. Unit. Stat. p. 58 (1856).ー LeslzeellαjaρonicaSak. Bot. 
Mag. Tokyo 50: 265 (1936)， syn. IZOV. C The type specimen is a 
depauperate fiagellose form of H. toccoae growing on exposed bark. Though 
its appearance resembles the genus Leskeella， the areolation is qllite identical 
with that of H. toccoae. 

Tetrac!adium mollzeJlboerii S. Lac. H 
Thuidium microρteris Besch. N (det. Nog.) 
T. recognitum (Hedw.) Lindb. G， H， N This is the most common Thui-

diwll in N. Korea， and its appearance seems to be more like that of the 
specimens collected in Europe than those in ]apan. 

Amblystegiaceae 

当 Amblystegiu/Jl ser.ρens (Hedw.) B. S. G. L. R， U 
'" A. juratzlwllu1Il Schimp. R， U This specimen may be only a habitat-

form of the last species. 
A.ρseudo-radicale Card. P (det. Nog.) 

~ Calliergon cord~folium (Hedw.) Kindb. H (det. Nog.) 
ネ Camρyliumcluysothyllu1Il (Brid.) Bryhn. N. V 
C. hisρidululIl (BI泊.)Mitt. L (det. Nog.) 
C. sfellatu/Jl (Hedw.) Lange et C. ]ens. L 

， Crateneuron filicinu1n (Hedw.) Roth D， H， P 
Drepalloc!adus IIllCillatus (Hedw.) Warnst. G， H 
Hy!trohJ少Jllt1J1 ochrareu11Z (TlIrn.) Loeske H (det. Nog.) 

Brachytheciaceae 

Brachytlzeciu1Il buchallani (Hook.) ]aeg. K， L， R 
B. potuleu1Il (Hook.) B. S. G. N 
B. flagellare (Hedw.) ]enn. N 

~ B. rivulare B. S. G. F， G， H， 0， Q (det. Tak.) 
本 Bryhnianovae-angliac (Sull. et Lesq_) Grollt R (det. T<lk.) 
詐 B.hultenii Bartr. var. cymbifolia Nog. H (det. Tak.) 
ド Eurhynchiumeustegium (Besch.) Dixon F 
;' E.ρulclzellum (Hedw.) ]enn. E 
Myuroc!ada cOllcinna (Wils.) Besch. F， G， H， 1， M 
Okamuraea braclzydictyon (Card.) Nog. C 
O. halwniensis (Mitt.) Broth. C， K， L 
-var. ussurieJlsis (Broth.) Nog. A， C 

Entodontaceae 

Entodonαttenuαtus Mitt. E 
E. cltrvatirameus Mitt. H (det. Nog.) 
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E. robustus Broth. L， T (det. Nog.) 
E. rostrifolius C. M. K， W (det. Nog.) 
Erythrodontiu1Jl leptothallu11l (C. M.) Nog. L， R 

SematophylIaceae 

;' Brotlzerella heJlonii (Dub.) Broth. N This polymorphic species has many 
names estab!ished for it. Though the Korean specimen is a little different 
from the ]apanese one， 1 identified it as a form of the same species. 

'" Brotherella yo}wlzamae Broth. H， L， 0， R 
I1eteroρhyllium haldanianu11Z (Grev.) Kindb. E 

Plagiotheciaceae 

キ Plagiotheciu11Zaomoriellse Besch. F 
ド P.roseanum var julaceum Card. H 
P. silvaticum (Huds.) B. S. G. N 

りP.depressum Dixon K， L， R 

Hypnaceae 

Breidleriaρratellsis (Koch) Loeske Near B (det. Nog. 
Homonzallu仰 sp. L 
Hypnu1lZ plzmzaeforme Wils. 0， S 
- var. minor Broth. R 
Platygyriu1n repens (Brid.) B. S. G. H 
PtiliU1n crista-castrensis (Hedw.) De Not. G. H 
Rhytiadelt/ms calvescens (Wils.) Broth. E 
R. triquetrus (Hedw.) Warnst. D， E， G， H 
Rhytidium mgosuJn (Hedw.) Kindb. D， E， G， H 

ネ TaxiPhyllU1ntaxirameum (Mitt.) Fl. N， Q 

Hylocomiaceae 

めIlocomiu1nρrοliferum(Hedw.) Lindb. E， G， H 
PleztrozIlmz schreberii (Hedw.) Mitt. D， G， H 

Polytrichaceae 

Atrichum undulatum (Hedw.) P. Beauv. F 
Pogonatum infiexulll Lindb. M， N， S 

本 P.sρinulosum Mitt. N 
P. urnigeruJn (Hedw.) P. Beauv. H， M 

* Polytrichu11l formosu1n Hedw. H， M 
'" P. commUJle Hedw. N 
P. jzmfρerinum Willd. G， H 
P. strictu1n Banks F， H 

A short sketch of the mossy vegetation 

As is widely known， in Korea the forest vegetation on the low land is sparse. 
Almost all the primeval forests have been destroyed， and most hills are occupied 
by forests of Pinus dellsifiora or Larix leptolePis. It can easily be seen that in such 
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dry forests the moss vegetation is not rich. Such photophilous or subphotophi1ous 
sp巴ciesas Pogonatwn かtfiexwn，Hypnumρlwnaeforme， MniuJn custidatum， Poly. 
trichwn commune， Rhacomitrium canescens， Hedzvigia ciliata， Brotlzerella yolwhamae， 
Dicranum nitρonense and Grimmiaρilifera are most representative of sllch areas. 

1n the val1eys among low hil1s， we often 
find deciduous forest consisting of such trees 
as Quercus mOllgolica， POρulus simoni， Ulmus 
davidii， Alnus spp.， Rhododendron schlitten-
bachii and Weigela spp. Under the canopy of 
these forests， especial1y along the streams， the 
fol1owing species can be observed. Anomodon 
spp.， Atrichum undulatum， Brachythecium spp.， 
Camtyl仰m chrysothyllum， Climacium den. 
droides， Dicranum scoparium， Erythrodontium 
leρtotlzallwn， Fissidens adiantoides， Leucobryzt11z 
neilglzerrense， Mnumz leavillerve， Plagiotlzecimn 
silvaticum and Philonotis fontana. 

A rich mossy vegetation can be seen only 
in the sparsely populated， mountainous regions 
above 1，000 or 1，500 m. s.m. 1n these areas， 
good primeval forests consisting of such coni. 
fers as Abies lletlzrolepis and Picea ajanensis 
are found， and the moist soil under them is 
densely covered with the fol1owing mosses: 

_ _.. Fig. 1. LC1Wοdontallα '}Jardependens， A ulacollllliulllραlustre， A. turgidum， Dicran1t1J1 "'_.......， .， .v. ......... x 4/5. Pendulous on trees at Kapsan， 
juscesce1ls， D. scotm'iunz， Dre.ραnocladus unci- ~it : ' .~'. ~ .- .~:~-î:3ÕO I~;~ 
natus， HelodiulJ1 sachalinense， Heterothyllium 
lzaLdanianu1n， Mnimn undulaiu1il， PtiLium crista-castrensis， RhytidiadeljうIwstriquetrus， 
Rhytidium rugosu1n. Tetracladiwn molkenboerii and Tlmidiul1l 1'ecognitum. On the 
tree trunks and branches， the pendulous LeucodolltelLaρerdete1U!ells (Fig. 1) is 
abundant instead of species of Meteoriaceae as in tropicaI regions. 

1n S. Pyengan (不公民計百)， there is a Iarge area where paleozoic Iimestone is 
exposed， and probably many species characteristic of Iimstone regions are to be 
found there. However the author's col1ections from this district were destroyed 
near the end of the Iast war. 

As this smal1 Iist shows， the flora is Holarctic. For instance in the genus 
Thuidium; T. toyamae is the commonest species in Japan， but T. recognitum is most 
common in our area. Whereas such Holarctic cosmopoIitans as Abietinella abietilla， 
Alllblystegium sertens， Neckeraρennata and AuLacomniu1n spp. are widely distri-
buted， we seldom find species of Meteoriaceae， Lembophyl1aceae， Hypopterygiaceae. 
Hookeriaceae and Rhizogoniaceae. Comparing this Iist with Noguchi's one， there 
are differences among genera and species， bllt the families in them are almost 
identicaI. 



CHROMOSOME STUDIES OF MOSSES， 111. 

By Masanobu SANNOMIYA1 

三'j:c正釘: rmJ(の染色体研究，III. 

In this paper (part III.)， observations of meiotic chromosomes of thirteen moss 

species are reported. The material (Table 1) used in this study was collected from 

several stations in Oita， Kumamoto and Miyazaki Prefectures (about 320-340N. Lat. 

and 1310-1320 E. Long.)， southern Japan. Chromosome counts were made on meiotic 

chromosomes at the first metaphase of meiosis. The preparations were made by 

the same method， as ¥vith the case of part 1 and II. 

Table I. Chromosome numbers and localities of mos自esstudied. 

Species examined 

Pottiaceae 
Astmn1un crispwJn Hedw. 

Grimmiaceae 

Numbers of 
bivalent Localities 

13rr Wozi.machi， Oita 

12n Fukayabakei， Oita Prefecture 

Figures 

2 Rhαcomit?'iu，m cαnescens (Hedw.) Brid 
Funariaceae 
Funαriαhygromet?'icιHedw 28n Mt. H巴ike-yama，Oita Prefectllre 3 

Bryaceae 
PohZiαjα，ponicαOchi， MSC. 
B?'Y1ιm cm・onαt1t7n Schwgr. 

Erpodiaceae 
AnlαcopiZ1t1n jαponicnm Broth. 

Lembophyllaceae 
Dolichomitriopsis du:ersifo1'mis (Mitt.) Nog. 

Thuidiaceae 
Haplocladinm micro}lhyllnm (Sw.) Broth 
H. S1unuαce1tm var. subulatu7n (Card.) The?'. 

Brachytheciaceae 

1111 Mt. Aso， KlImamoto Prefecture 4 
20Il Wozi-machi， Oita 5 

13n " 6 

10Il孔1t.KlIrodake， Oita Prefectllre 7-8 

10Il Wozi.machi， Oita 9 
10Il Inohae， Miyazaki Prefecture 10 

B1-yhniα?ωesica (Besch.) Broth. lln Mt. Heike-yama， Oita Prefecture 11-12 
B. no叩 e.angliαe(Sull. et Lesq.) Grout. 1111 Mt. Kurodake， Oita Prefecture 13 

Entodontaceae 
Entodo党 9・αmUlOS1t8Mitt. lln " " 14-16 

Hypnaceae 
Hypnum ']Jl1tmαefm'me Wils. 10n Asazi.machi， Oita Prefectllre 17 

Observations 

Astomum cristztm Hedw. (Fig. 1) The material was collected from a popula-

tion growing in a sunny garden， at Oita University. The writer observed 13 

bivalents at the first metaphase of meiosis. As for the chromosome numbers of 

this genus， Bryan (1956a) reported n=13 A. ludovicianum and n=26 in A. muhlen・

1 siological Institllte， Oita University， Oita， Japan. 
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bergianum， suggesting the existence of polyploidy among the members of this genus. 
Thus， ]apanese A. crisρmn under study corresponds to the monoploid species of 
this polyploidy. 

Rhacomitrium callssceJlS (Hedw.) Brid. (Fig. 2) For this species， Vaarama 
(1953 b) has reported n=12 by observing meiotic chromosomes. Furthermore， Yano 
(1951， 1957 a) has given the chromosome fonnula， n=12=H十h+10，for this species 
and R. canesGens var. ericoides from his observations of gametophytic chromosomes. 
The writer counted 12 bivalents clearly at metaphase 1 of meiosis， agreeing with 
the count by the prior authors. 

Funaria hygrometrica Hedw. (Fig. 3) The writer counted 28 bivalents at 
metaphase 1 of meiosis. Concerning the chromosome number of this species or it's 
varieties， the following reports are avilable: n=14 for the species by 、Nettstein
(1923， 1924 a， b， 1930) (cited by Lowry 1948)， Vaarama (1953， 1955); n=28 for it's 
variety， F. hygrometrica var. bivalens， by Wettstein (1924 b) (cited by Lowry 1948)， 
Vaarama (1955)， Steere (1954); n=ca. 56 for another variety， F. hygrometrica var. 
quadrivalens， by羽Tettstein(1924 b) (cited by Lowry 1948). The material studied 
by the present writer， therefore， represents a diploid phase of this species. 

Pohlia jaρonica Ochi msc. (Fig. 4) At MI of meiosis， 11 bivalents were ob-
served with indisputable clearness， and no unequal association was seen among 
them. The same number has already been reported in many species of this genus 
by Yano (1953 a， 1956， 1957 a) from his observations of gametophytic chromosomes; 
i.e. P. elongata， P. Fauriei， P. acumillαta， P. revolvens， P. Wahlenbergii， P. C01'llea， 
P. columbica and P. revoluta. 

Bryum coronatu11Z Schwgr. (Fig. 5) Twenty bivalents were counted at MI in 
SMC's. Many reports of chromosome number of Brya are available. As these 
numbers are mostly n=10 or its multiples， Yano (1957 a) has considered that to be 
the basic number of this genus. In all earlier paper， reported 10n in B. nagasakense 
(Sannomiya 1957) and 20n in B. caesρiticiU1n (Sannomiya 1955). 

Aulacoρillum japonicum Broth. (Fig. 6) Thirteen bivalents were observed 
consistently at the first metaphase of meiosis. This is the first and only member 
of the genus to be illvestigated cytologically. 

Dolichomitriopsis diversiformis (Mitt.) Nog. (Figs. 7-8) Yano (1954 c) reported 
the karyotype of this species and D. crenulata， as follows:♀，合，K(n)=10= V(H) 
+2 V +6(4 v+2 j)+m(h). The writer foulld 10 bivalents at the first metaphase of 
meiosis， cOllforming with Yano's count based on gametophytic chromosomes. Fur-
thermore， the writer observed that one of these bivalents was usually precocious 
in it's allaphase movement. 

Haρlocladium microPhyllum (Sw.) Broth. (Fig. 9) and H. subulaceuJn var. subu・

latm1Z (Card.) Ther. (Fig. 10) Tell bivalellts were foulld at the first metaphase of 
meiosis in both species. The same Ilumber was counted in H. capillatum by Kurita 

Figs. 1-17. Meiotic chromosomes in spore mother cells. 1. .4stom1t7n c1'ispu1n (1311). 2， 
Rhαcomit，少iU1花 Cα，1I/JSCenS(12Il). 3， l"unαq・4α hyg1・omet7・icα(28Il). 4， Pohlia :iα，ponica (llIl). 
5， Bryum C01・'onat'1t1n(20Il). 6， Au!αcopilwn j，αponicltm (13Il). 7-8， Dolichomitriopsis 
d旬eγsij'O?・mis(1011). 9， Haplocladuι/n 'fILic1'Ophyll1L11ι(10Il). 10， H. subul仰 向rnvar. s，t{m. 
1αt~~?n (10Il). 11-12， B'I'IJltnia noesicα(1111). 13， B. nωαe.αIngliαe (11I1). 14-16， Entod仰s
rα甘口UOSllS(11n). 17， Hypnwn plnmaefQ?'me (1011). Figs. 7， 11 and 15 are microphotographs 
of the nuclear plates showed in 8， 12 and 16， respectively. 
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(1950)， H. subulatu1n and H. subulaceum by Yano (1957 b). 
Brylmia noesica (Besch.) Broth. (Figs. 11-12) and B. llovae.angliae (Sull. et 

Lesq.) Grout. (Fig. 13) The writer counted 11 bivalents in both species. Yano 

(1957 b) has studied the gametophytic chromosomes of both species， and determined 
their karyotype as，♀，合， K(n)=11=V(H)+2V+6(4v十2jH2 m(h). The writer's 

cOllnts in both species agree with Yano's results. 

Entodon ramulosus Mitt. (Figs. 14-16) Concerning the chromosome number 

of the genus Entodon， n=l1 has been reported in some species: i.e. E. fiaccidus， 
E. chloroticus， E. mmulos1ts， E. Challengeri (Yano 1955 a); E. ChalleJlgeri (San' 
nomiya 1955). The present material， E. ramulosus， also show 11n at the first 

metaphase of meiosis. Sometimes， the smallest one of these bivalents， separates 
precociously into two dyads at anaphase (Fig. 14). 

Hytnum tlumaeforme Wils. (Fig. 17) Ten bivalents were found consistently 

at the first metaphase of meiosis. This number coincides with the gametophytic 

chromosome number determined by Yano (1955 a) in this species. 

The writer wishes to express his cordial thanks to Prof. T. Suzuki of the Oita 

University， Prof. A. Noguchi of the Kumamoto University， Assist. Prof. K. Yano 

of the Niigata University， Prof. T. Haga of the KYllShu University and Dr. S. 

Hattori， Director of the Hattori Botanical Laboratory for their kind gllidances. 

Summary 

1. Thirteen moss species were investigated cytologically with special reference to their 
meiotic chromosome numbers. The results obtained are shown in Figures 1-17 and Table I. 

2. The h.h association of Entoxon rαmulosus and Dolichomitriopsis副官ersiformis were 
usually precocious in its anaphase movement. 
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GERMINATION OF SPORES IN TWO SPECIES 
OF SPHAGNUM 

By Akira NOGUCHI1 

日午 11 ì~:; : ミ てゴケ~1$ 2純の胞 r1d.if

The germination of the spores in several species of S.ρhagnum has already been 
discussed by some authors (P. W. Schimper， 1858， K. Goebel， 1889 and C. Muller， 

1909). The general mode of germination of Splwgnu1n spores is known， but there 
is little detailed knowledge on the subject. There seems to have been no detailed 

description of the sporeling of Splzagnum girgensohnii and further development of 
the thallose protonema of S. squarrOSU1n. The author maintained cultures of the 

spores of two species of the genus， S. squarroswn and S. gu'gensolznii. The cul-
tures survived to produce leafy gametophores. 

Material and method 

The spores of SphagJlltm squarrosum were collected from Mt. Yatsugatake， 

central Japan， on Aug. 19th， 1955 and those of S. girgensohnii from Mt. Ontake， 

central Japan， on Sept. 23rd， 1955. These spores were kept dry until the cultures 

were established. The cultures were maintained as follows: the spores were dis-
persed on the surface of small porous plates， measuring about 6 x 6 x 1 cm. The 

plates were made with felsitic soil whose pH values are almost neutral. The plates 

and Petri dish， measuring 11 cm. in diameter， in which the plates are placed were 
sterized by steam. As a culture medium， Benecke's solution was used， keeping the 
pH value at 4.5--5.0. The solution was poured into the dishes， keeping the upper 
surface of plates over the solution. All these cultures were kept at room tempera-
ture and illuminated by daylight coming through the window， avoiding direct rays 

of the sun. The cultures began Oct. 28th of the same year and continued until 
August of the next year. 

Rcsults 

S. squαrrosurn.-About two months after sowing the endspore formed a pro・

tuberance which developed afterwards into a germ tube by breaking through the 

exospore. The germ tube was solitary and short. On germination the position of 

the germ tube was restricted to the pyramidal side of spore. The ruptured exo・

spore remained at the base of the filamentous protonema for a long time， and 
frequently could be recognized when a large thallose protonema was formed. By 

successive division of the endospore cell a short filamentous protonema sometimes 

of two， but usually three， cells was formed. The cells of the filamentous protonema 

had few chloroplasts and considerably modified in shape. The thallose protonema 

was formed from the continued activity of the apical cell of the filamentous proto-
nema. The division of the apical cell was intercalary in two planes， and thus 

1 Department of Botany， Faculty of Science， Kumamoto University， also Hattori Botanical 
Laboratory. 
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a multicellular but unistratose protonema was formed. At first the thallose proto・

nema was two cells wide; its cells had many chloroplasts. 1n sllch a jllvenile 
phase rhizoids were usually produced from the basal cells of a thallose protonema， 
occasionally from its adjacent cells. But in no case observed was the rhizoid pro. 
duced from the endospore cell. 1n younger stages of the protonema the rhizoids 
llsually were solitary and were formed from a few elongated colourless cells. Even 
JJ1 mature protonema rhizoids were rather few in nllmber and arose from the peri-
pheral basal cells of a protonema. None of the rhizoids observed formed thallυ日

protonema at their apices. The cells of the apical region of a protonema divided 
more actively and therefore， were smaller in size than others， and the growth of 
the protonema was away from the rhizoids. ThllS a large obovoid bllt llnistratose 

3 

1 

Fig. I. Spllα'onllm sqllarro811m CJ・omeSamml 
1. Formation of germ tube， x 166. 2-6. Formation of thallose protonemata (2， x 166; 3， 

4， x 345; 5， x 116; 6， x 116). 7， 8. Formation of leafy plants (7， X 42; 8， y. 50). 9. Juve-
nile leaf，日166. c.l'-exospore， l-.leafy plant， r-rhizoid. tDatむ ofobscrvation: 1・-Feb.
10， 1956; 2-4-Mar. 5; 5， 6-Mar. 20; 7， 8ーJune1). 
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protonema was formed. After considerable growth the development of the proto・
nema was not restricted to the upper region， bllt occllrred at several peripheral 
regions， reslllting in a palmate or irreglllar olltline. About 5-6 months after germi. 
nation the protonemata seemed to gain their fllll growth. They prodllced a 
gametophore. The llpper parts of the protonema stood up from the meclium， showing 
positive phototropism. 

On a mature protonema， m巴asuring0.5-1 mm. in length， the leafy plant arose 
from the activity of a marginal cell of the thallose protonema. The cell initial of 
the gametophore uSllally appearecl on the sicle of the protonema opposite the rhi-
zoidal margin. At first the cell initial arose like a protub巴ranceancl then clivicled 
to form a mass， from which a juvenile gametophore differentiated. Usually a leafy 
plant was solitary on a protonema. Soon after the differentiation of stem and 
leaves， the seconclary rhizoids were formed from the base of the juvenile stem and 
the first or second leaves. At the same time the rhizoids on the basal part of the 
protonema increased in number. The juvenile leaves were ovate in outline and 
consisted entirely of uniformly hexagonal and chlorophyllose cells. However， in the 
upper 4-5th (and so on) leaves every other cell lost its green colour and increasecl 
its capacity as time went on. Thus， the large and colourless cells developed into 
hyaline cells and were sllrrounded by 5-6 elongate chlorophylliferous cells. 111 this 
species both left and right sided "Triaden"， t.hat is Mi.iller's C-type. were fOllnd 
in a single leaf. The spiral thickenings were not yet apparent. In the upper part 
of juvenile leaves there was no differentiation between the hyaline and chlorophylli-
ferolls cells. After the forrnation of a Jeafy plant the protonema remained green. 

s. girgensohnii.-The pattern 01' c1evelυpment of a jllvenile protonema (ωnsisting 
few cells) from a spore was simiJar t.o t.hatυf the prececling species. Bllt in this 
species， it was characteristic that ~econcl ancl third thallose protonemat.a wcre Sllcces・

sively clerived from lhe first protoncma. These thallose prot.りnematawere connected 
with filaments. They were formed in the foJlowing manner. The filamentous 
protonema consisted of 1-3・cells;rarely it wm; Jonger and consisted υf a cOIlsider-
able number of elongate chlorophyllose cells. After a small thallose protunema was 
formed， a cell of the filamentolls protonema regained activity and prodllced another 
long filament. The filament consistedりfseveral (usually 5-10 in nllmber) elongate 
and chlorophyllose cells， but rarely. as seen in Fig. 2-7， it was only 2・cellslong. 
The apical cell produced a thallose prυtonema as was the case with the first fila-
mentous protonema. The secondary protりnemagrew rapidly and soon exceeded in 
size its predecessりr. This development occurred at the beginning of April. Before 
long a cell of the secondary protonema prodllced a long filament in the same 111an-
ner as the cell of the germ tube， the apical cell of which fυrmed a third thallose 
protonema as well. In some cases the third protυnema was not produced， althollgh 
rarely a fourth one was fOllnd. The formation of rhizoids was restricted to the 
basal and marginal cell of the large protonema ancl was not fOllnd on the jllvellile 
thallose protonema. As is the case with the preceding species the number of rhi-
zoids was small. After 7-8-month in cllltllre， the thallose protonemata seemed to 
attain their full growth， being 1-2111m. in 1色ngth. The mature protonema was 
ribbυn-shaped but irreglllar in outline. andυccasionally palmate_ Again 1. c. most 
parts of the protonema stood up from the substrata， showing positive phototropism. 
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Fig. 11. Sphagnum girgensolmii Russ. 
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1. Formation of日erm tllb巴， x 260. 2， 3. Formation of thalIose protonemata (2， Y 260; 3， 

x 330). 4， 5. Formation of the first filamentolls protonemata (4， x 116; 5， X 166). 6， 7. For-

mation of the second thallose protonemata， x 166. 8. Formation of the second and third 



nftfil 33::ド Ilf! ;;1; !lftl':! ii!f:ie f'fr銀行 ~r~ 1 D号 ，'~ 1;) 

At the beginning of July a basal marginal cell of the protυne11la unclerwent cell clivi-
sion in three planes， reslllting in an initial cell of a gametophore. lts position was 
restricted to the base of the protonema and lIsually to the side opposite the rhizoidal 
area of the protonema. A protonema bore a single gametophore. 

Discussion and summary 

From the above observations， the general type ()f the germination of 8pυres in 
sρIUlgnulJl squarrosum and S. girgellsolmii is similar to that reported in other species 

of the genus te.g. S. cymbifolium=ρalusire). That is， a thallose protonema derives 
from the terminal cell of a few celled fi.lamentous one. In S. squarrosum a spore 
produces a single thallose protonema， while in S. girgensohnii a second or third 
protonemata are successively formed from the fi.rst one. Goebel (1889) fi.gured such 
chained protonemata of a SρIzagnum， but unfortunately he did not indicate any 
specific name. Contrary to an earlier opinion， the filaments， connecting the protone-
mata， di任erfrom rhizoids. According to the sp巴cies，the shape and size of thallose 
protonema are variable and even in a species the protonemata are polymorphous. 
But no filamentous protonema is found. The protonema， whose cells are chloro-
phylliferous， are positively phototrophic. 

The formation of rhizoids is restricted to the basal and marginal cells of the 
protonemata. In certain species， the rhizoids are formed from the endospore， but 
not in S squarrosm1Z and S. girgensohnu. Gametophores are derived from marginal 
and basal cells of the protonemata and on the side opposite the rhizoidal margin. 
Gametophores arising from a protonema are uSllally solitary. 

The hyaline cells develop from ordinary leaf cells. The cells lose chlorophyll 
and increase their size gradually. 

Hereby the author wishes to express his thanks to Dr. N. Takaki who placed 
material at his disposal and also to Mr. H. Furllta who cooperated with him in the 
cultures of protQnemata. 
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A REVISION OF THE JAPANESE SPECIES OF 

THE F AMILY LEPIDOZIACEAE 

By Sinske HATTOIU and Masami MIZUTANI! 

JifU;jj).Irit . 71，谷正美: ム チゴケ H)IIPi'~H.の jiJ:検討

The fami1y of Lepidoziaceae may be a quite natura1 group of hepatics. lt 
comprises 13 genera: Letidozia， Jl1icrole，ρidozia， Telaranea， Bazzallia， AcromastiguJJl， 
Arcll1lioρsis， Demlrolembidium， Lembidium， Mastigoρlema， Microtterygium， Mytilot' 
sis， Strucella and Psiloclada. All are regarded as tropica1 or southern in distribu. 
tion. Under Bazzania and Letidozia a number of species have been described from 
the tropics. On1y the first 4 genera are a1so distributed in temperate-borea1 1'司~ions.

ln Europe and North America (north of Mexico) 17 species are known. 
In ]apan， north of 30oN. Lat.， there are Letidozia， Microletidozia2 and Bazzania. 

Previous1y 47 species of Bazzallia (=Mastigobryum) and 14 species of Letidozia (in. 
c1l1ding .l¥t1icroletidoZIa) have been recorded as in ]apan; most of them were described 

by Stephani (1897， 1908， 1924). 
The ear1ie詰trecord was made by Sande Lacoste (1863i64) who described 2 new 

species，λt!asti旨'obryuJJl(=βαzzallia) jatollicmn and jl1.ρomtealllllll， and recorded 
the ()ccurrence of Jlr/. trideJls3 and Letidozia rettω1Sl in ]apan. Then， Miyoshi (1887) 
recordec1 M. IrilobatulJl occurring on Mt. Nachi in Ki1 Pen". 

Mitten (1891) enulllerated the above records and a1so reported Letidozia fila-
/)/('11105(/ froll1 Mt. Nantai near Nikko. Stephani ( 189:~) described BazzaJlia albic([}zs 
in Heclwigia. ancl the nexl year his lWastigobryulJl scmicollJlatUJ/l was pllb1ished in 
Bc:;cherelle's artic1e a日 alloJ/le!l IllldllJJl. 

ln 1897 Stephani pllb1ishcd his paper‘Hepaticae Japonicae' in which 6 new 
spcじies，Hazzflllia jlfl/lo-vircJls， Le，ρul，υzia mal<iJloallα， L. obliqua， L. oblusistiρu!a， L. 
subtrmzsversa and L. vitrea， were described， two Bazz(l}ziαs，β. tかriaαlIZg，♂1I!，μtαzrisa創n吋dJβf丈. 
5訂illellsiおs，we創re1 
the 呂叩削aωUll児ey戸ea似rMa山ki山巾il川nω1(ωopub凶1is山heωdan arti比c1ぬe‘(守'-L心Liおiおist坑tυof ]apanese Hepaticae detcrmined 

by Mr. F. Stephani (Leipzig)' which， however， is entire1y dllp1icatiυn ()f Stephani's 
rccりrds.

lnoue (1898) reporled !I1astigobryltlJl tIJJll!ist~ρululJょ Stephani ， IlOI11. nllc1. jidc 
Stephani 's COll1l11l1nication. Two years later he a1so 1isted， jidc Stephani，ル{.biden-
tullll1l and M. cordifo!illlll， and the next year， (1901)， 1l1. ccyla/licltJll together with 
a 1l0lllCIl 11lIdul/l， Lψidozia cxigua. 111 1905， two new species ()f Stephani， Mastigo・

1 Hattori Bolanical Laboratory. 
， I{ecently K. Muller (19561 joined Mic?・olepidoziα日ndTclαγα11eαHowcver， we follow 

Schustcr and BloJllquist t19551 in this paper. 
a In this paper we regard all Japanesc lllaterial recordcd as Jl，1iα8tigobrY1an (or Bazzα四4α)

t?-idens to be identical with R nlbicα118. 
2 九NeSUpPO!;C the material referred to [，ep1doziα9・C'ptansby Sande Lacoste should belong 

to J，. vitγcαdc:;crilJt!d by Stephani (1897)， although we can not locate Sande Lacoslc's material. 
~ This record may be caused by an erroneous identification (likely of B. j)ompeα.71α). 
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bryu1n cucullistitulum and Le，ρidozia crassicaulis， both lacking a diagnosis， were 
recorded by Nakanishiki. In 1906 four new species of Stephani were reported by 
Yoshinaga (formerly Inoue) also lacking diagnoses. They are: Mastigoblツumtalw-
anUIIl， M. fissグ"olium，M. subsuntlex and M. yoslzinaganum. 

Stephani (1908) in his ‘Species Hepaticarum' vol. 3， gave the descl匂tionof 7 

species of Mastigobryum published between 1898 and 1906 as llomilla nuda， exclud-
ing Mastigobryum subsimtlex only， and described as new 7 species of the same 
genus: M. hamatum， M. ovifoliu11l， M. nagasallieilse， M. oshimense， M. faurianu1Il， 
M. vastifolimJZ and M. shusensicum. The next year in the same volume he also 
described as new 6 species of Letidozia: L.ρlallifolia， L. tosalla， L. lutchllensis， 
L. elegans， L. exigua and L. crassicaulis; the latter two were already published as 
nomuza nuda in 1901 (by Inoue) and 1905 (by Nakanishiki) respectively. 

Mαstigobryzl1Iz tenuistitulzt1lz， M. bidentululil，λ1. fissifoliui1l， M. talwanum and 
M. yoshinagalllt1JZ were transferred to the earlier genus Bazzallia in Yasuda's‘Shoku・

butsugaku Kakuron， Inkwabu'， a text book of cryptogams issued， 1911. In the last 
and supplementary volume of Stephani's‘Species Hepaticarum' (1924) were des-
cribed six more species of 11ダastigobryu1Il:λ1. aoyagianum， M. brevidens， M. 1l0)・0・

sanum， M. jishibae and M. olwmllra1lltllz. In 1934， Horikawa described two Baz-
zanias， B. yalwsh初zensisand B. tridenticulata from Isl. Yakushima. Ihsiba (1935) 

described a new variety ‘minor' of Bazzania semiconnata. 
In 1942， Hattori illustrated Letidozia subtransversa from an isotype. The next 

year he also illustrated and discussed Bazzania oshimensis， B. ovifolia and B. vasti-
folia (all published by Stephani under the genus Mastigobryzt11z) again from isotypes. 
His contributions to the hepatic floa of southern Kyushu (1944) included a newly 
described Bazzania laushianα， some new taxa below the specific rank， and illustra-
tions of some Bazzanias including B. nodlllosa which was an addition for this area. 
In the same year， Hattori also illustrated and discussed 7 species of Bazzania: B. 
albicans， B. bidelltula， B. fissifolia， B. flavo-virens， B. jatonica， B. telluistかulaand 
B. yoshinagana. Most of them were described from isotype specimens. In the 
same article he described B. fissifolia var. sllbsimtlex which was named without a 
diagnosis by Stephani as Mastigobryztllz s印刷ω (see，Yoshinaga， 1906). 

In 1946 the description of two new Bazzanias， B.ρ。tulistiρulaand B.ρlatyρhyl!a 
together with a list of all species of Bazzania known in ]apan at that time were 
published by Hattori. He doubted the occurrence of B. cordifolia and B. sinensis 
in ]apan. In Hattori's contributions to the hepatic flora of Isl. Yakushima， 11 (1947)， 

B. kanemarui， B. trigona and Lφidozia sllbaltilla， together with two varieties of 
Letidozia species， were described as new， B. tenuisti，ρula and B. talwana were both 
reduced to synonymy under B. albicans， MastigobrymJl sublzaηzatztJ1z to syn. lInder 
B. fissifolia， both M. hamatll1lt and B. tridellticulata to forms of B. fissifolia and 
of B. jatollica respectively， both Leρidozia faurialla (L. vitrea var. 11luscicola， 
new syn.) and L. (Microle.ρidozia) malulloalla (L. setacea auct. quoad plant. Japon.， 
new syn.) were illustrated and discussed， and lastly B. oshimensis was recorded 
for the first time in ollr area. 

Hattori (1951) in his paper‘Oil-bodies of Japanese Hepaticae' illustrated the 
oil-bodies of 12 species of Bazzania. 3 SJ). of Letidozia and a sp. ()f Microletidozia. 
Among these Bazzanias 2 new taxa，β lI1a_vebarae and B. tolwia1'la， both lacking 
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diagnoses， were included. In this paper he treated B. olzamurana as a variety of 
B. albicans. The next year Hattori (1952) critically reviewed all species of the 

family in his ‘Hepaticae of Shikoku and Kyushu， southern Japan' (2) which included 

the following new synonyms and reductions of taxonomic rank: (new synonymy) 
Mastig，οbryltlll uagasaldense-)B. albicans!; B. luushialla-)!3.jauriana!; B. C01幼'/o!ia
sensu Inoue， 1900， B. triangularis sensu Stephani， 1897， and MastigobryulJl jis!zibae-) 
B. fissifolia var. subsimtlex!; B. semicomzata， Mastigobryu1n cucullistitulum and M. 
s!zusellsicumー>B.jatonicα!; B.ραtulistiρulα→B. ovifolia!; Letidozia obtusisti.ρula-) 
L. subtransversa!; L. subaltilla→L. tosana! G; L. exi!Jua-) M icroletidoziαmal?Illoana! ; 
(reductions of rank) Bazzania platyρhylla→B. yoshinagana fo.ρlatythylla; B. nodu・

losa→B. jaul'ialla var. nodulosa; Mastigobryum vastijoliumー>B.ovzjolia var. vasti-
folia. Thus， he recognized in southern Japan (Shikoku and Kyushu) 14 species of 

Bazzania， 6 species of Letidozia and a single species of Micl'ole.ρidozia. 
Later Kamimura (1952) described two species， Bazzania hattoriana and B. 

millulissima， and 3 subspecific taxa in his‘Contributions to hepatic ftora of Shi-
koku' and enumerated， accorcling to Hattori (1952)， all Shikokian species whereupon. 

Hattori (1953) illustrated the oil-bodies of 3 species of Bazzania and 2 sp. of Letidozia. 
In the same year he reduced Letidozia tosana to a synonym of Microletidozia 
1Ilaluuoalla， and mentioned that his former treatment was incorrecto. He (1955) also 

listed Letidozia obliqua as a synonym of L. 1-ettans. 
Most of the sp巴ciesof this family were described by Stephani between 1897 and 

1924. In 1942， Hattori began to review Stephani's species critically， and up to 1952 
he had referred many of them to other taxa. Before 1947 Hattori also described a 
few new species， but later reduced some of them to synonymy himself. Thus， 

much of our confusion among Japanese Lepidoziaceae has been eliminated by him. 
We wish to express our deep appreciations to Dr. C. E. B. Bonner， Conservateur 

botanique， Geneva， for his help in sending us on loan a number of specimens (in-
cluding the type) in the Stephani Herb. We are much indebted to Dr. D. P. Rogers， 
New York Botanical Garclen， and Dr. M. Tagawa， Kyoto University， for their help 

in the same way. Furthermore， our thanks are due to Mr. M. Kamimura， Mr. Y. 
Ikegami， Mr. H. Inoue， Mr. T. Kodama， ancl many other persons who sent their 
specimens of the family Lepidoziaceae to us for study. Finally， we are much 

obliged to Dr. L. Koch， University of Illinois， who reacl the manuscript ancl gave 
us editorial advice. 

J{ey to genera 

1) Plants smaIl and deIicate， Iess than 0.5 mm. wide; phyIlid (phyllidium，“Ieaf ")'i and am-

G Later this reduction proved to be an error. Hattori corrected this error when he con-
sulted the originaI materiaI of D. tosαηαkept in Consel・v.bot. Geneva， which was identified 
as M加・01epidozia mαkinoana (see Hattori， 1953). 

'i Dr. Leo F. Koch's proposition. He wrote us，“1 have been Iooking in various publi-
cations on bryophytes for terminology. The termαxis is aIso used in an abstract sense as 
the IongitudinaI median line of a plant， whereas the term 7)hylloid has the form of an adjec-
tive; so that perhaps theyare not ideal. After due consideration， 1 think it would b巴 prefer-
able to foIIow the usage of Dixon in the ManuaI of Bryology and to use the noun form of 
7Jhyllid (angIicised version of phyllidimn) and cα，1llul (angIicised version of cα旬lid白川 in-
stead of "Ieaf" and “stem" respectively. There is no question of the appropriateness of the 
tel'mαmphigα8tri~，ιm for the “underleaf ". An experimentaI usage of these terms would be 
most desil'able and would ，;cem to me not to involve any difiiculty in application.... " 
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phigastrium7 transverse， divided nearly to base into 3 or 4 narrow segments; oil-bodies 
1-5 per cell (or frequently wanting)， rotundate and minute (Iess than 3μin diam巴ter)but 

very difficult to observe; sporangial walls 2-3 cells thick; seta with 8 large epidermal 
cells and 4-16 small inner ones_ _ _ _ _ _ _ _ _ _ _... .... ...... ...... .. .... ... ... Microlepidoziα. 

1) Plants large and robust， over 1 mm. wide; phyllid incubous， about 1/2 or less divided; 

oil-bodies larger and easily observed， 5-10 per cell， ovate (3-10x4-20，，). 
2) Caulid (caululiu悦，“stem")7 pinnately branched; postical flagella near base of caulid， 

few; branches often flagelliform (and with rhizoids) at tip; phyllids 4・ orrarely 3-

lobed for about half of their length; amphigastria resembling phyllids both in shape 

and size; sporangial walls 3-4 cells thick.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Lepidoz似 .

2) Caulid furcately branched in appearanceR， producing many flagella from ventral side; 

phyllids normally tridentate (in subgen. Bidentαtαe， however， bidentate)， ovate.lanceo-
late; amphigastria mostly far smaller， entire to dentat巴 (seldomlobed); sporangial 

wal1s 4-5 cel1s thick.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bα.zzαnia. 

Lepidozi，α(Dum.) Dum. Rec. d'Obs. 19 (1835) 

Syn. PleU1'oschismαsect. J-epidoziαDum. Syll. Jungerm. 69 (1831). Mαstigophm・αNees，
Naturg. Europ. Leberm. 1: 95 (1833).-Herpetiurn sect. T.epidoz似 Nees，I.c. 3: 31 (1838). 

Key to species 

1) Median cells of phyl1ids 20-30μ; phyl1id-lobes 4 or more cel1s wide at base; distributed 
in central to northern Japan， or subalpine to alpine. 

2) Smal1er; lateral branches occasional1y tapering into flagelliform end; phyllids very ob. 
liquely or nearly lengthwise inserted; phyllid-Iobes 4-8 cells wide at base .... J-.ゲeptα但s.

2) Larger; lateral branches normally tapering into flagelliform ends; phyllids subtrans. 

versely inserted; phyllid-Iobes 8-14 cells wide at base................ D. filαmentosa. 
1) Median cells of phyllids 30-50μ; phyllid-Iobes usually 2-3 cells wide at bas巴 in central 

to southern Japan， not subalpine nor alpine. 
3) Caulid 0.2-0.6 mI11. in diameter， its epidermal cells 20 or more; lateral branches fre. 

quentIy tapering into flagelliform ends; phyllid-Iobes composed of 6-15 cells， 2官 3cells 

wide at base; caulidial phyllids suberect and incurved， subquadrate in outIine. 
4) Smaller; caulid 1.5-4cm. long， 0.2-0.3mm. in diameter; lateral branches not always 

tapering into flagelliform ends; phyllids as wide as caulid， obliquely inserted; 

common in southern to central Japan.................................. L.旬itγeα.
4) Larger; caulid 6-10cm. long， 0.5-0.6mm. in diameter， all lateral branches tapering 

into flagelliform ends; phyllids half the caulid width， nearly transversely inserted; 

uncommon， restricted to southernmost Japal1.. ... ... ...... .......... L. fiα1triaηα. 

3) Smal1， caulid about 0.15 mm. in diameter， its epidermal cells about 12; f1agelliform 
branches almost absent; caulidial phyl1ids obliquely to nearly horizontally spreading， 
rhombic in outIin巴; phyl1id-lobes composed of 3-5 cel1s only， 1-2 cells wide at base; 

rare; southern distribution.......... ........ ...... ................ .. L. wαllichiα位協.

Lepidozi，α reptαns (L.) Dum.9 (Fig. I， 1-14) 

Rec. d'Obs. 19 (1835). Syn. L. obliqna Steph. Bull. Herb. Boiss. 5: 94 (1897).ー -T，.叩 b-

K Branches normally are lateral， from the ventral portion ofaxils of phyllids as in 
Lepidoziα， but their growth is as strong as that of the main caulid， so that they appear to 
be dichotomous. 

9 To economize space we do not cite the examined specimens except for rare species. 
1n the description of each species we do not mention the sporophytes and inflorescences ex. 
cept in Microlepidoziι， because they are seldom seen， and do not seem important as diagnostic 
characteristics at the specific level. 
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αlpi匁αHatt.Jour. Hattori Bot. Lab. 2: 21 (1947)， syn. nov. 
Plants medium in size， pale to more or less brownish green， in loose or less 

frequently compact patches， or scattered among mosses and hepatics. Main caulid 

(=stem) 1.5-3cm. long， 0.2-0.35mm. in diameter， prostrate or with slightlyascend-
ing apex， pinnate or occasionally pinnulate， branches patent， sometimes ftagelliform 

at tip; postical ftagella long， near base ofaxis; cross.section of caulid elliptical， 
epidermal cells larger than the inner; rhizoids rather numerous towards base and 

on自agella，scarce towards tip. Phyllids (= leaves) of caulid approximate to imbri-

cate， very obliquely inserted， spreading but strongly convex in antical view， nearly 

quadrate in outline， antical base rounded (but not semicordate) and only crossing 

half the caulid， 3-4・lob巴dto 1/3-1/2， lobes triangular， acute to subobtuse， strongly 
incurved， 4-8 cells wide at base; discus 5-7 cells high， 10 cells wide; cells 22-30μ， 

quadrate-hexagonal， walls slightly ()r hardly thickened， trigones nearly wanting; 
cuticle smooth or nearly so; phyllids of branches resembling those of caulid， some-
what smaller. Amphigastria spreading， 4・lobedto 1/4-2f5， lobes short and incurved， 
obtuse ()r subacute， sinus acute to obtuse. Oil-bodies 10-25 per cell， ovate to fusi-
form， 2.5-4x4-7 (rarely to 9)μ， rarely orbicular， 2.5-3.5μin diameter， homogeneous 

and glistening， longer oil-bodies occasionally with parlition or constriction at both 

tlps. 

Type loc. European. Hab. on decayed woods， stumps and fallen logs， or rarely on bases 
of trees， normally in the subalpine coniferous forest zone， less frequently in the alpine 1切ws
pumila association， very rare below， thus， geographically， more frequent towards the north 
(i.e. seldom in Shikoku and Kyushu， whcreas common in Hokkaido). Range: Europe， N. 
America， Siberia (Amur， S日khalin)，Himalayas， Formosa， ]apan (Hokkaido， Honshu， Shikoku， 

Kyushu). 

Most Japanese plants are smaller than European ()nes. L. subalρina may be 

considered to be a depauperate form occurring disjunctly on the summit of Yaku-

shima Island near the southernmost end of our area. 

Lepidozi，αfi.l，αmentosα(Lehm. et Lindenb.) Gott.， Lindenb. et Nees (Fig. 1， 15-29) 

Synop. Hepat. 206 (1845). Syn. Junge?'manniωjilα1I1e伺tosαLehm.et Lindenb. in Lehm. Stirp. 
Pugil. 6: 29 (1834).ー -T.epidoz似 ωtenuαωTayl. London ]our. Bot. 5: 369 (1846).ー -L.
subtr抑制ersaSteph. Bull. Herb. Boiss. 5: 95 (1897). s抑 .仰 1'.一一-D.Olit1lS'istipuZαSteph. loc. 
cit.， syn.叩 V.ー--0.crassicωuis Steph. Spec. Hepat. 3: 632 (1909)， syn. 710世.ー -D.cQ?'eana 
Steph. Spec. Hepat. 6: 332 (1922)， syn. nov. (Exsiccata) Hatt. Hepat. ]apon. ser. 4: 170 
(1951); 6: 269 (1954); labeled， D. suZJSω・αnSl'ers仏

Fig. I. 
1-14. Lepidozi，αreptans (L.) Dum. 1. Plant， x 1. 2. Part of caulid， ventral view， 

x 38. 3. Part of branch， dorsal v.， X 38. 4. Cross-section of caulid， X 150， 5， 6. 
Caulidial phyllids， X 24. 7， 8. Do.， X 80. 9. Phyllid-Iob日， X 310. 10. Median cells of 
phyllid-discus， X 310. 11. Caulidial amphigastrium， Y 24. 12. Branch.amphigastria， X 24. 
13. Caulidial amphigastrium， x 80. 14. Amphigastrium.lobe， x 310. 

15-29. L呪pidoziafilamentosα(Lehm. et Lndnb.) Lndnb. 15. Plant， >: 1. 16. Part of 
caulid， x 24. 17. Part of ftagellum， x 24. 18-23. Phyllids (18， 20-22 from caulid; others 
from branch)， X 24. 24. Basal portion of phyllid.lobe， X 310. 25， 26. Branch.amphigastria， 
X 24. 27， 28. Caulid.amphigastria， X 24. 29. Amphigastrium.lobe， X 310. 
Figs. 1-14 were drawn fro!ll spccim. D. Shimi:lnt r;47J.rJ;日gs.15-29 fro!ll D. S. 5C.-170; all 

drawn by M. Mizutani. 
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Plants large， pale， yellowish or whitish green， in loose mats often extensively 
covering substrata. Caulid 3-8cm. long， 0.4-0.6mm. in diameter， pale green， bipin-
nate or occasionally pinnate， branches slightly obliquely spreading， normally attenuate 
and ending in flagelliform extension; cross-section of caulid about 25 cells thick， 
epidermal cells larger than inner ones， walls slightly thickened， trigones almost 
wanting， inner cells with more thickened walls and trigones; postical flagella seldom 
seen or lacking， restricted to base， often branched; rhizoids rather scarce， mostly 
on base of caulid and on tips of flagelliform branches. Phyllids subtransversely 
inserted， not decurrent， distant to approximate， erect-or suberect-spreading， 0.65-
0.8 mm. long， about 0.8 mm. wide at middle (1 mm. near apex， 0.5 mm. at base)， 

asymmetrical， convex， quadrate to broadly cuneate in outline， 4-10bed to 1/2-2/3， 

lobes triangular， divergent， bent towards axis， acute and acuminate， 8-14 cells wide 
at base， antical lobes often 1旦rger，sinus rounded to subacute; discus obliquely truncate， 

margin arcuate (particularly so at antical base)， sometimes with tooth at base， 0.2-
0.3 mm. high at postical half and 0.3-0.4 mm. at antical half， about 0.5 mm. or 25-
30 cells wide at base; cells of discus-middle 20-26 x 26-34μ， cells of lobes 18 x 23-27μ， 

walls slightly thick， trigones small to more or less large; cuticle nearly smooth. 
Amphigastria as wide as the caulid， distant， patent， transversely inserted， mostly 
twice as wide as long (0.35-0.6mm. long， 0.6-0.8mm. wide)， rounded-quadrate with 
ampliate margins， often angular at base， 4・lobedto about 2/5 the length， lobes ligu-
late or lanceolate， subacute， more or less incurved， 6-7 cells wide at base. Branch-
phyllids and -amphigastria contiguous or nearly so and little smaller than those on 
main caulid. Oil-bodies scarce， 10-15 per cell， ovate-fusiform， 2.5-3 x 4-4.5 (rarely 
to 6)μ， seldom orbicular， about 3μin diameter， homogeneous and glistening. 

Type loc. West coast of North America (possibly Alaska). Hab. on rocks covered with 
humus， decayed wood， and on the forest-floor， often forming an extensive mat， or occasionally 
scattered among Sphα.gnαin bogs; characteristically in the subalpine coniferous forest zone 
of ]apan， where it is one of the common bryophytes among the forest.floor community， less 
frequently beneath P.im~8 P'lb?nilαassociation on alpine zone of ]apan. Range: N. America 
(Alaska and British Columbia)， ]apan (Honshu， Shikoku， Kyushu)， Korea (1sl. Quelpart)， ?S 
America， ?Antarctic America， ?New Zealand. 

This species was recorded in Japan by Mitten (1891， p. 199) and Ihsiba (1936， 
p. 190). Mitten's material was collected by Bisset on Mt. Nantai near Nikko. The 
report by Ihsiba is considered merely as a copied from Mitten. Stephani (1897， p. 
80) doubted Mitten's record and， in his ‘Species Hepaticarum' (1909)， cited only 
Alaska as a locality for L. filamentosa. We have suspected that L. subtransversa 
is identical with this species， although we could have no specimens of Alaskan L. 
filamentosa. Frye & Clark (1946， p. 658) mentions，“ A more complete description 
with figures is needed， particularly of the vegetative parts if the reproductive struc-
tures are not available'仁 Animportant literature may be Howe's‘The Hepaticae 
and Anthocerotes of California' (1899). He (l.c. p. 138) mentions，“-a very distinct 
species， now certainly known from Alaska-will probably yet be found to extend 
farther down the coast， though we are inc1ined to doubt its occurrence within the 
limits of California." 

Recently we could examine an Alaskan collection by the courtesy of Dr. R. D. 
Svihla. It proved to be identical with Japanese L. subtrallsversa. Thus， like Scaρallia 
bolanderi which frequently associates with it， L. jilamentosa belongs to Northern 
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Pacific element. Cololejezenea macounii， 11ぬcroditlothyllumρlicatum，M. microdon-
tum， and Ptili・diumcalifornicum also belong to it. All of them are distributed in 
the coniferous vegetational zone in the Japanese Archipelago and the west coast of 
North America. 

The type locality of L. coreana which we reduced to a synonym of L. filamentosa 
is on Quelpart Island (Faurie 114， Oct. 1906)， although Stephani (1922) cited only 
"Insula Corea (Faurie legit)" for the habitat of it. 

European L.ρinnata is different from L. jilamentosa in the very oblique 
phyllid-insertion and the more imbricate phyllids. All the other Japanese members 
of Letidozia， excluding L. faurilla， are much smaller in size than the above-men-
tioned species and may be easily distinguished， even in the field. 

Lepidozi，αvitreαSteph. (Fig. II， 1-16) 

Bull. Herb. Boiss. 5: 96 (1897). Syn. D. elegα冗sSt巴ph.Spec. Hepat. 3: 630 (1909)， syn.冗ov.
--L. lutschuensis Steph. loc. cit. 631.--L. formosae Steph. var. quαのえfidαHatt.]our. 
Hattori Bot. Lab. 2: 21， f. 7， h-7n (1947)， Sy1ι. 侃o~'.--D. vitreαvar. pusilla Hatt. loc. cit. 25， 
f. 10. (Exsiccata) Hatt. Hepat. ]apon. ser. 1: 5 (1946); 7: 321 (1956). 

Plants in loose or compact patches， whitish to yellowish green， occasionally 
brownish green. Caulid 15-40mm. long， 0.2-0.3mm. in diameter， prostrate or with 
ascending apex， pinnate， branches often tapering into ftagelliform tips; cross.section 
of caulid elliptical， epidermal cells larger than the inner; postical ftagella few， long， 
usually near base of caulid; rhizoids almost restricted to postical ftagella and ftagel-
liform lateral branches. Phyllids of main caulid distant or less frequently approxi-
mate， very obliquely inserted， nearly quadrate， 0.3-0.5 mm. long and wide， 4・Iobed
to 1/2， lobes much incurved， narrowly triangular， acute or subacute， 2-3 cells wide 
at base， sinus narrow and acute; discus 4-6 cells high， 10-12 cells wide at base， 
cells in discus 30-50μ， nearly quadrate， walls somewhat thickened. Phyllids of 
lateral branches approximate， almost rectangular， somewhat narrowed towards base， 
usually 3・lobedto 1/3， lobes less incurved， sublinear， mostly 2 cells wide at base. 
Amphigastria of main caulid quadrate， 4.10bed to 1/4-1/3， Iobes incurved， short， 

obtuse or subacute， 1-2 cells wide at base; discus 3-5 cells high， 8 cells wide at 
base， cell walls thick; amphigastria of lateral branches smaller， usually 3・lobed.
Oil-bodies 3-10 per cell， mostly oblong， 4-6 x 10-15μ， ovate or rarely orbicular， 4-6μ 
in diameter， composed of many globules， thus appearing somewhat like a‘grape-
cluster " orbicular oil.bodies in amphigastria much the same as in phyllids， but 
those in epidermal cells of caulid usually longer. 

Type loc. Mt. Unzen near Nagasaki， ]apan. Hab. on bare or humus.covered rocks， 
rock.c1iffs and .Iedges， soil.banks and .cuttings， bases of trees， decayed wood， stumps in 
shaded places at low elevations， often forming wide patches， common in southern to middle 
]apan. Range: ]apan (Honshu， Shikoku， Kyushu， Ryukyu)， Formosa， Korea (Isl. Quelpart). 

This species may be one of the most common in the family in southeastern 
Japan. It widely varies， and may be roughly divided into the following two major 
types. The first type (incl. the type specimen) forms loose patches， its lateral 
branches are long and mostly tapering into flagelliform tips， the lobes of caulidial 
phyllids 2 cells wide at base， and the amphigastria are narrower than the caulid. 
While， the second type forms rather compact patches， its branches usually short 
and seldom ending in ftagelliform tips， the Iobes of caulidial phyllids 2 or more fre-
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quently 3 cells wide at base， and the amphigastria are as wide as the caulid or 
more or less wider. The first type usually occurs in southeastern ]apan， south of 
350N. Lat. The second type extends far to the north， its northernmost known 
station is Mt. Hayachine， about 40oN. Lat. 

The most closely related species may be L. fauriana. An extreme form of the 
first type resembles L. fauriana so that it is often difficult to separate them. The 
second type is somewhat similar to， and its extreme form often di伍cultto distin. 
guish from， a not well.developed plant of L. rettans. 1n L. re.ρtallS， however， the 
phyl1ids a1'e denser and very obliquely (almost lengthwise) inserted， the median 
cells of the phyllids 20-30μ， and the phylJid.lobes 4-8 cells wide at base. 

Lepidozia f4αuri，αnαSteph. (Fig. II， 17-34) 

Spec. Hepat. 3: 631 (1908). Syn. D.叫γc品 Steph.var. mU8cicο1品 Hatt.Bull. Tokyu Sci. 
Mus. 11: 26 (1944). 

Plants in loose greenish yellow mats. Caulid to 10 cm. long， 0.5-0.6 mm. in 
diameter， stout， olive， pinnate or pinnulate， branches 1-2 cm. or rarely 3 cm. long， 

tapering into flagelliform tips (no rhizoids occurring on tips)， postically with many 
flagella as long as branches; c1'oss.section of caulid elliptical， epidermal cells distinct， 
thin.walled， inside of epidermallayer intermediate layer of smaller and t出hi比ck王
cells d出if妊fe1'en式川tia従tedi泊n2ι一3 rows， cells of innermost laye1' much the same as epidermal 
ones but somewhat smaller; rhizoids scarce. Phyllids of main caulid half as wide 
as caulid， remote， nearly appressed to caulid， subtransversely inse1'ted， asymmetrical 

quadrate， 0.4-0.42mm. long， 0.34mm. wide， 4・lobedto 1/2， lobes sublinear， incurved， 
narrowly t1'iangular， 2 cells wide at base， sinus acute and na1'row; discus 4-5 cells 
high， 8-10 cells wide at base， postical ma1'gin longer than antical， cells in discus 
30-35 X 30-451t， walls mo1'e or less thickened; phyllids of late1'al branches somewhat 
flat and patent， usually 3-1obed to 1/3-1/2， 2 cells wide at base. Amphigastria of 
main caulid small， less than half its width， nearly flat， appressed to it， quad1'ate， 

0.23 mm. long and 0.24 mm. wide， 4-1obed to 1/3-1/2， lobes shortly setulose， obtuse 
01' acute， 1-2(-4) cells long， 1-2 cells wide at base， sinus acute， discus 4-5 cells high， 
8 cells wide at base， cells much the same as in phyllid; amphigastria of lateral 

b1'anches smaller， usually 3-1obed. Oil-bodies 4-8 per cell， nearly fusiform， 4x 10-
121.t， 01' oblong， 4x 81.t， or 1'arely orbicular， 4μin diamete1'， formed of many globules 
(1μin diam.); oil-bodies in epidermal cells of caulid 8-12 per cell， mostly 6x6-15μ. 

Type loc. 1st Yakushima， south of Kagoshima， Japan. Hab. on granitic rocks， c1i仔s
and ledges covered with humus in shaded， very damp places at an elevation of about 1000 m. 

Fig. 11. 
1-16. L哩pidoziavitrea Steph. 1. Plant， X 1. 2. Part of caulid， ventral view， X 38. 

3. Part of branch， dorsal V.， x 38. 4. Part of fiagellum， x 40. 5. Cross.section of caulid， 
x 150. 6. Longitudinal section of caulid， X 150. 7-10. Caulidial phyllids， x 38. 11. Do.， 
x SO. 12. Basal portion of phyllid-lobe， x 310. 13， 14. Caulidial amphigastria， x 38. 
15. Do.， x 80. 16. Amphigastrium.lobes， x 310. 
17-34. Lepidozia fauriana Steph. 17. Plant， x 1.2. 18. Part of caulid， ventral view， 

x 24. 19. Part of branch， ventral v.， x 38. 20. Do.， dorsal V.， x 38. 21. Cross.section 
of caulid， x 150. 22. Longitudinal sectiun of caulid， x 150. 23-31. Caulidial phyllids， x 24. 
32. Do.， x 80. 33. Basal portion of phyllid-lobe， x :no. 34. Amphigastrium， x 80. 
Figs. 1-16 were drawn by恥1.Mizutani frol11 specim. M. M. /]8815; figs. 17-20， 22-34 

from S. Hattゅγi7481; fig. 21 drawn by S. Hattori frol11 S. H. 6857. 
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or below; common in forests on Yakushima Island， whereas rare in similar places in lhe southern 
part of the main island Kyushu. Kagoshima: Isl. Yakushima， Onoaida， S. Rαltu吋 67.'16，(i847， 
7055，-Kosugi valley， S. FI. 7207， 7251， 726!J， 727.<1， 72ι0， 7841-2， 7481， T. Sh伽 8433，[1688-9， 
.166ρ， .1708， 8'774， ](. Mayeba?・a29.]6，2971， S. Nishiha1'品 5.1.1，-Susukawa，K. MaycLαrα εο3H， 
，;048. Miyazaki: Kitago near Nichinan， S. H. 9582.type of L. 'Vil?'cαvar. m~lscicoht， M. 
Mizutαni 68818. Range: ]apan (s. Kyushu). 

This grand Letidozia， in spite of its apparent di任erenceto the naked eye， is 
very cJosely related to L. vtIrea. Both species have similar phyllids， amphigastria， 
cells， oil.bodies and so on. However， L. fauriana may be distinguished by its larger 
plant size， many 自agella，long and stout caulid (0.5-0.6 mm. in diam.)， texture in 
cross.section of caulid and transversely iI1serted and appressed caulidial phyllids， 
together with its much restricted range. 

LepidoziαwαllichianαGott. (Fig. 1II， 1-15) 

Gott.， Lindenb. et Nees， Synop. Hepat. 204 (1845). Syn. Mast'Igophoru 1ι，'allichianαTrev. 
Mem. Istit. Lombardo， ser. 3， 4: 416 (1877)， sine descr.--J，cpidoziαp!anifo!臼 Steph.Spec. 
Hepat. 3: 629 (1909)， S!Jn. nov. 

Plants in small pale green patches. Caulid about 2 cm. long or less， 0.15 mm. 
in diameter， prostrate， filiform and ftexuose， irregularly pinnate， lateral branches 
short (2-3 mm. or rarely 4 mm. long)， ftagelliform branches almost absent; cross-
section of caulid elliptical， epidermal cells about 12， thin・walled，much larger than 
the inner ones; rhizoids scarce and almost lacking towards tip， frequently on apical 
portion of amphigastria. Phyllids of main caulid distant to approximate， very obli-
quely inserted， horizontally spreading， nearly ftat， subrhombic， 0.15-0.25 mm. long， 
0.15-0.3mm. wide， 4・lobedto 1/3-1/2， lobes linear， more or less divergent， acute， 4 

cells long， 1-2 cells wide at base， sinus lunate， discus 4 cells high， 8 cells wide; 
cells in discus 30-40 x 40-60μ， larger at base， cells in lobes 13-20 x 25-40 /1， walls 
thin (abollt 2μthick)， cuticJe nearly smooth. Phyllids on lateral branches closer 

together (contiguolls to more or less imbricate) and narrower than those of main 

call1id， mostly 3・lobed to 1/4-1/3， lobes slightly incurved. Amphigastria of main 
caulid small， distant， slll】erect-patent，transversely inserted， low-rectangular， 0.08-
0.12 mm. long， 0.1-0.15 mm. wide， 3-4-10bed to 1/3 or rarely to 1/2， lobes distant， 

somewhat incurved， setlllose， unicellular or 2-3・celled，1(一2)cell wide at base， sinus 
rounded and wide， disclls 2-3 cells high， 6-8 cells wide; cells in disclls 12-20 X 

12-40μ， basal cells often very long， cllticle nearly smooth. Amphigastria of 

Fig. 111. 
1-15. Leρidozia wαllichi，α1la Golt. 1. Plant， X 1. 2. Part of caulid， vcntral vicw， x38. 

:l. Part of branch， dorsal v.， x 38. 4. Part of flagellum， x 38. 5. Cross.section 
of caulid， x 150. 6. Caulidial phylJids， x 38. 7-9. Do.， x 80. 10. Phyllid.lob巴，
x 310. 11-14. Amphigastria， x 80. 15. Apical part of amphigastrium with rhizoids， x 150 
16司 a3.Microlepido:da makinoalla (Steph.) Hatt. 16. Plants， x l. 17. Part of caulid 

with perianths， ventral view， x :~8. 18. Part of branch， dorsal v.， x 80. 19. Cross-section 
of caulid， x 150. 20-22. Caulidial phyllids， x 80. 23. Do.， x 310. 24， 25. Caulidial amphi. 
gastria， x 80. 26. Branch.amphigastrium， x 80. 27. Amphigastrium.lobcs， x 310. 28-30 
lnvolucral bracts， x 24. 3l. Perianth， x 24. 32. Apex o{ perianth， x 150. 33. Cells 
from perianth， x 310. 

Figs. 1-15 werc drawn from specim. S. IJ，αttOl'i b041; lig;;. 16-33 frolll C. Iki dl:f{j; all 
drawn by M. Mizutani. 
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lateral branches far smaller， 0.05-0.1 mm. long and wide， 2-3・lobed，lobes uni- or 
bicellular， discus 1-2 cells high， 2-3 cells wide， cells smaller than those of caulidial 
amphigastria， about 16 /1. 

Type loc. Nepal (inter Mastigob1'YZtm inαequilαte1'um， coll. Dr. Wallich). . Specim. exaJ1l. 

Hyogo: Mt. Mayasan near Kobe， Oct. 1901， U. F，α1trie 988・paratypein hb. G. (dllpl. in hb. 
KYO). Tokushima: Mt. Tsurugisan in Prov. Awa， June 1900， U. Fa1t1'ie 654-lectotype in hb. 
G. (dllpl. in hb. KYO). Kagoshima: Isl. Yakllshima， SlIsllkawa valley， on decayed log， 8. 
l~αt.tori 6ì'71 ，-~匂gata ， on granite， J). 811かzizud72Jl，-on decayed log， D. 8. 5721:1f1， 67;117'， 
d7257'，-Ambo， on decayed wood， S. H. 8095. Range: Nepal， India， Ceylon， Java， Banca， 
Borneo， Amboina， N. GlIinea， Formosa (Isl. sotel Tobago)，-widely distributed trop. & subtrop. 
Asia， ]apan (Honshu， Shikoku， Kyushu). 

We reduced Japanese Letidoziaρlanifolia to a synonym of L. walliclziana which 
is widely distributed in paleotropical regions. 1n 3 collections made in Malay Penin-

sula the phyllids of lateral branches are distinctly longer than those of the main 
caulid， compared with the type (Nepal) and others (collected at Malacca， Ceylon， 
etc.) and are thought to be well-developed plants. The Japanese material cited 
above agreed well with the type. This species is very rare and restricted to the 
southern parts of our area. Hattori (1947) recorded Yakl1shima Is1and as an addi-

tional station for this species (under L.ρlanifolia)， citing two collections made by 

himself， together with the two original collections of L.ρlanifolia made on Mt. 
Mayasan near Kobe and on Mt. Tsurugi in Shikoku. It has not been rediscovered， 

however， on Mt. Mayasan (the northernmost known stationl nor its neighbourhoods， 

since Faurie collected it there. 
The most remarkable feature of this rare species may he seen in the crυss-

section of the caulid (Fig. III， 5). Besides， nearly自atphyllids whose lobes are 
composed of←5 cells only and are 1(-2) cell wide at base， and short lateral branches 
which are seldom tapering into ftagelliform tips may serve to distinguish this species 

from all other Japanese Le.ρidozias. 

Microlepidozia (Spruce) Joerg. 

Bergens Museum Skrifter 16: 303 (1934). Syn. Depidoziαsubgen. Mic1'olepidozia Spr 
Trans. Bot. Soc. Edinb. 15: 359 (1885). In our area we recognized only the following species 

Microlepidozlαmαkinoαnα (Steph.) Hatt. (Fig. IlI， 16-33) 

jOllr. lIattori Bot. Lab. 7: 42 (1952). Syn. DepidoziαmakinoanαSteph. 13ull. Herb. 
Boiss. 5: 94 t1897).--D. sylmtica Evans， Rhodora 6: 186， pl. 57' (1904)， B抑• nol..'.---D. cxiguα 
Steph. Spec. Hepat. 3: 626 (1909).ーー→-D.tOllana Steph. loc. cit. 629.ー一-Mic1"olepidozias?Jl1-αtica 
(Evans) Joerg. Bergens Mus. Skrifter 16: 3011 (1934)， s?}押 . nOL'.-----Telo1'a:町 αsyh'αticα(Evans)
K. Mull. Leberm. Europ. (ed. 3) 1136，メ 4.11(1956)， Ilyn. noL'.-- ' Lepidozi{L IlclaCe{L' auct. 
ドllloadplant. Japon.): Mitt. Trans. Linn. Soc. London， 2， 3: 199 (1891) and others. (Exsic-
cata) Hatt. Hepat. Japon. ser. 3: 107 (1949); 6: 258 (1954); 7: 326 (1956). 

Dioicous. 1n small， green， dark or rarely brownish green patches， or scattered 
among other musses and hepatics. Caulid 5-20 mm. long， filifりnn，ascend ing or 
prostrate， irreg111arly pinnate， branches spreading at about right angles， rarely at-
tenuate into ftagelliform tips; cross-section of caulid 5-6 cells thick， epidermal cells 
10-12， thick-walled， inner cells smaller， thin-walled. Caulidial phyllids distant， not 

decurrent， transversely inserted. sllberect and incurved， rarely widely spreading， 

deeply tri-or more frequently quadrifid， sinlls descending 2/3 to 7/8， segments 3-5 
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cells long， 1-3 cells wide at base， tipped by a row of 2-3 linear cells (12 x 22-32μ)， 

unequal (antical larger)， discus asymmetrical， 1-2 cells high at postical half and 2-3 
cells high at antical half， 6-8 cells wide at base， with occasional tooth at antical 
base; cells in segments 10-12 x 12-20μ， walls slightly thickened， trigones lacking， 

cuticle faintly verrucose or nearly smooth. Phyllids on branches approximate to 
loosely imbricate， mostly trifid. Caulidial amphigastria resemblingphyllids but smaller 
in size and more asymmetrical， tri. or quadrifid to 3/4-5/6 the length， segments 
mostly incurved， unequal， 4-5 cells long， 1-2 cells wide at base， discus 1 or more 
frequently 2 cells high， 6-8 cells wide at base. Ramous amphigastria smaller， bi. 
or rarely trifid， segments 3-4 cells long， unequal， discus mostly single cell high and 
about 6 cells wide. The female ‘inflorescence' on very short postical branch; 
bracts and bracteoles much larger than phyllids， concave， ovate， 1-1.2 mm. long， 
O.5-0.7mm. wide， apex narrowed and shortly 2-3-lobed or irregularly toothed， lobes 
with few teeth， margins distantly serrulate. Perianth fusiform， 2-2.5 mm. long， 

gradually contracted to toothed mouth， teeth uni-or bicellular. Cells of perianths 
and bracts almost hyaline， rectangular， cuticle finely verrucose. Spores yellowish 
brown， abol1t 15/1 in diameter， minutely granulate. Elaters bispiral. The male 
， infl.orescence' terminal on short branch， seldom on long branch or caulid; bracts 
multipairs. Oil-bodies scarce， difficult to observe， 1-5 per cell or lacking，orbicular， 

0.5-3μin cliameter， apparently homogeneous， oil-bodies in epidermal cells of caulid 
more or less larger (3.5/1 in diam.)， those in interior cells far larger (4-4.5μ:) and 
orbicular-ovate， containing several granules in appearance 

Type loc. Shioeyama near Kochi， Shikoku， Japan. Hab. on rocky cliffs and ledges， 
ballks alld cuts and on decayed wood or rarely bases of tr巴es，in shad巴d，muist sites or rarely 
in rather sunny places， usually in lowlands but sometimes in bogs on high mountains. Range: 
Japan (Hukkaido， Honshu， Shikoku， Kyushu， RyukYlI)， Formosa(?)， Europe， N. America. 

This species is cυnspecl自cwith L. sylvatica. K. Muller (1956， p. 1138 under 

Telaranea sylvatica) mentioned“Nach der Abbildung von Hattori in Contr. Flor. 
Hep. Yakusim. II (in Jour. Hattori Bot. Lab. 2: 23. 1947) konnte Le.ρidozia malulloanμ 
Steph. aus Japan， vielleicht mit T. sylvαtica oder 1'. tricllOclados ubereinstimmen， 
was noch nachgepruft werden muss." W e Sl1ppose the European M. trichocladus 
(1ζMi.ill.) Joerg. is also conspecific and merely a habitat form of this species. 

This species also resembles M. setacca. As mentioned by Hattori (1947， p. 23-
24)， all the records of M. setacea (as Leρidozia setacea) from Japanese territoryare 
thought to have been misidentifications of this species. The important differences 
of the two species may be the involucral bracts and perianths; in M. setacea the 
teeth on the perianth-mouth are longer， the bracts are more deeply lobed and the 
teeth on lobes are similarly longer. 

Bαzzania Gray， Nat. Arr. Brit. PI. 1: 704 (1821). 

Syn. J{o少petilm~ Nees， Naturg. ElIrop. Leberm. 1: 96 (1833).一一-PleuroschismaDUIll. Rec. 
d'ubs. JlIngcrm. 19 (1835).--111αst-i[Joo?-yu?n Gott.， Lindenb. et Nees， Syn. Hep. 214 (1845). 

Key to subgenera and species 

1) Phyllids normally bidentate; plants small， with poorly develuped postical f1agella; rhizoids on 
the basal portion of amphigastria; amphigastria appressed to caulid... .Subgen. Bidentαtαe. 
2) Cells of amphigastria hyaline and thin.walled; cllticle of phyllidial cells papillose; at 
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lower clevations in sOllthcrn Japan， on rocks， very rare..........一..n. 7IlayebαγαC. 

2) Cells of amphigastria not hyalinc nor thin-walled; clltic1c of phyllidial cells smooth; 

phyllids often caducolls; in thc sllbalpine to alpine areas in ]apan， on decayed wood， 
comll1on. . . . . . . _ . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . _ . . . _ . . . . . . . . . . . . . . . . .. B. bident~Û(L. 

1) l'hyllids normally tridentate (when not well-dcveloped， often simply acute or bidentate).. 
. Subgen. nαzz(tnut. 

3) Phyllids nearly triangular and strongly deflexed， with narrowed and tri-or more fre-
quently uni-or bidentate apex; plants slender. 

4) Phyllids rather flaccid， with big and bulging trigones (about 1/3 or 1l10re the cell-
diall1eter); occurring at an elevation of 1000-1700 1l1.s.m. in southern Japan， rare 

B. peαrs(mii. 
4) Phyllids rigid， with large but not blllging trigoncs (1/5 or lcss the cell-diall1eter 

with the borderline more or less indistinct); in the subalpine coniferous forests to 
illpine l'i況.7/81Jlbmilαscrubs， common............................. .B. i.?-ic?-enαta. 

:3) l'hyllids ovate to ovate.lanceolate， nearly horizontal. 
5) Cells of amphigastria neither hyaline nor thin.walled (that is， obscure and thick. 

walled as phyllid-cells). 

6) Amphigastria large (thrice as wide as the caulicl)， corclate， entire， auriculate at 
base; restricted to Isl. Yakushima， the sOllthernmost end of our area . 

. B. yαkushimen8is. 
6) Amphigastria rather subquadrate， abollt twice as wide as the caulid or less， 

usually dentate or lobed at apex， never auriculate at base. 
7) Phyllicls non-caducous 

8) Plants smaller; caulid less than 0.3 mm. in diameter; phyllids ovate， 

less than 1.8 mm. long. 
9) Amphigastria larger， recurved， dentate， more or less connate at base 

with phyllicls; phyllids to 1.8mm. long; common in lowlands.. 

B. jα.ponica.. 
9) Amphigastria sll1aller (less than twice as wide as caulid)， flat and 

patent， apex nearly truncate， retuse or weakly lobate; phyllids 1.3 

mm. long or less; in montane areas between 1200-1900 m.s.m. on 

Isl. Yakushima and s. Kyushu.................... n. 1cαnemα?・lli.
8) Plants larger; caulid 0.3-0.45 mm. in diameter; phyllids sublinear， 

1.8-2.5 mll1. long; amphigastria not recurv巴dalong margin， apex irregu-
larly 4-5.10bed， lob巴sacute (tooth.like) or nearly truncate; in montane 

areas less than 1000 m.s.m. in the southern flank of Kyushu (incl. Ya. 

kushima 1.) and Shikoku........................ . . . . . . .. n. fltn?-iα刑 'L.

8) Plants larger; caulid 0.45-0.6 mm. in cliameter; phyllids ovate-oblong， 

2-4 mll1. long. 

10) Phyllids densely imbricate; amphigastria sul】imbricate，more or 

less appressed to call1id， with margin recurved， apex serrate-dentate 

(not lobecl)， base more or less connate with phyllids; usuallyat an 

elevation between 1000 and 2000m. in Honshu， Shikoku and Kyushu 
. B. Y08hinα[jQ;匁α.

10) Phyllids loosely ill1bricate; amphigastria mostly distant， frequently 
patent， margin never recurved， apex 4-5.1obed for 1/5-1/4 the 
length， lobes (and margins) sharply denticulate， base not connate 
with phyllids; distributed in Hokkaido and northern to central 

Honshu (mostly subalpine zone) and disjunctly occurring on Sllm-
Jllit area of high mountains (more than 1400 m.s.m.) in Shikoku. . 

. B. truobαta. 
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7) l'hyllids， at least some ()f them， caduc()us， 1-1.5 mm. long， ovatc; alllphi. 
gastria f1at and patent， apex repand or dentate; common in thc subalpinc 
to alpine area， descending， however， to Fa!Jlls cro冗αtαzone.. 

. B. denudata subsp. ot:ifolilL. 
5) Cells of amphigastria (excluding basal portion) hyaline and thin.walled. 

11) Amphigastria lobed， lobes acute and sharply denticulate; plants larger; phyl. 
lids 2.5-3 mm. long; common at low elevations.. ..... ....... ..B. pompcα町 t.

ll) Amphigastria repand and/or with few weal王 teeth.
12) Amphigastria as long as wide or somewhat wider; phyllids less than 1.7 

mm. long in general; common at low elevations........... .R.αlbicαms. 
12) Amphigastria distinctly longer than wide; phyllids 1.8-2.2 mm. long; 

restricted to the southernmost part of our area.......... s. os1limensis. 

Bαzzαlziαmαyebαrae Hatt.1O (Fig. IV， 1-16) 

Jυur. lIatlori Bot. Lab. 10: 73， pl. :1， 1.l-17 (1951)， sine descr. 
Plants in small patches， olive.green; 0.5-1.2 mm. wide. Caulid to 2 cm. long， 

0.1 mm. in diameter， olive.green， filiform， flexuose， simple or with few forks， 
flagella scarce， very short (1-2 mm. long)， rhizoids few， brownish， usually on amphi-
gastrium base; in cross.section of caulid epidermal cells about 15， inner cells smaller. 
Phyllids distant to contiguous， horizontally spreading， slightly deflexed when 
dry， not decurrent， oblong， nearly symmetrical， 0.3-0.6mm. long， 0.18-0.3mm. wide， 
antical base rounded and crossing only half the caulid， margins arcuate to sub-
straight， apex narro¥ved and bidentate or simply acute， teeth irregular， short， 
acute or obtuse. Cells of phyllidial apex 8-16μ， of base to 30 x 40μ， trigones large， 
cells smaller and thick-walled toward antical base where occur several hyaline lepto-
dermal cells lacking papilIae (same as in amphigastria; see Fig. IV， 13); cuticle 
densely papillose， papillae low， rounded to oblong， about 6μin diameter， smaller 
towards margin. Amphigastria transversely inserted， flat and appressed to caulid， 
rotund to rotund-quadrate， 0.2-0.3mm. long and wide， about twice as wide as caulid， 
apex rounded to truncate， entire or shortly lobate， margins entire to slightly sinuate; 
cells of amphigastria hyaline and thin.walled， subquadrate to rectangular， 12-20 x 
15-40μ， trigones entirely lacking. Oil.bodies 8-12 per cell， rotund to oblong， homo-
geneous and glistening， mostly 5 x 5-11 /l， occasionalIy with partitions， smaller to-
wards marginal celIs， nearly orbicular about 3μin diameter. 

Type loc. Koonose near Hitoyoshi， Kumamoto Prefecture， Japan. Specim. exam. Mie: 
Binnoyama， ca. 100 m.s.m. on soil beneath forests， K. Okαdα41. Kumamoto: Koonose near 
Hitoyoshi， ca. 70 m.s.m. on rocks， K. Maycl:α0・a11:J!J.9， 2827匂 pein hb. NICH; Itsuki near 
Hitoyoshi， ca. 500 m.s.m. on limestone， K. M. 185'i'. Range: Japan (Honshu， Kyushu). 

Hattori (1951) illustrated the oil.bodies of this remarkable species of the subgen. 
Bidantatae. But he gave no diagnosis of it. We found the above.cited four collec. 
tions only， which came from three localities in southern Japan. lt is very rare， 

10 Sterilis; parva， viridi・olivacea，0.5-1.2 mm. lata. Caulis ad 2 cm. longus， filiformis， 
f1exuosus， simplex vel paucipartitus， f1agellis parvis， brevissimis， radicellis paucis. Folia 
remota vel contigua， horizontaliter patula， haud decurrentia， oblonga， subsymmetrica， 0.3-0.6 
mm. longa， 0.18-0.35 mm. lata， apice bidentula vel acuta; cellulae apicales 8-16 p， basales ad 
30 x 40 /"， trigonis magnis， cuticula dense papillosa， papillis humilibus. Amphigastria caulina 
appressa， orbicularia vel orbiculari'quadrata， 0.2-0.3 mm. longa et lata， apice rotundala vel 
truncata， integerrima vel brevissime lobata; cellulae amphigastriorum hyalinae， leptodermes. 
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and seems to be relict. ln appearance it is very similar to a depauperate or dimi-

nutive form of B. albicans of subgen. Bazzania. Both have hyaline amphigastria. 
B. mayebarae occurs on rocks or soil covering rocks (preferably on caIcareous sub. 
strata)， whereas the above form of B. albicans on bark of trees. From B. bidentula， 

the other Japanese member ()f sllbgen. Bidentatae， this species may easily be sepa-
rable in its hyaline amphigastria and the papiIlose cllticle of phyIlid.ceIls. 

Bαzzαni，αbidenULl，α(Steph.) Steph. (Fig. lV， 17-31) 

In Yasuda， Shokubutsugaku Kakuron， Inkwabu， 711 (1911); Nichols. in Mazzetti， Symb. Sinic. 
5: 23 (1930). Syn. Mαstigob1I]1l'm bidentulu?n Steph. Soc. Sci. Nat. Cherbourg， 29: 222 
(1894).-M. jlα，gellαre Arnell， Rev. Bryol. 2お5:汀1(ρ18朋98め).一一Pl伽eω1~roωsch品“悶4勾smα bi，“'de側?旬叫t“s仇卯郎t旬旬t卯t
Reωimers丸， Hedwi泡gi泊a71:26(ο1931り).

Plants in smaIl patches， or often scattered among mosses (TetraPhis， etcよ pale
to yellowish green， 1-1.4mm. wide. Caulid to 2cm. long， 0.15-0.18mm. in diameter， 

olive-green， with few forked branches， postical flagella few， rhizoids scarce， mostly 

on basal portion of amphigastria， more or less brownish; cross-section of caulid 
elliptical， epidermal cells larger than the inner ones (like Le.ρidozia-type). Phyllids 
often falling 0任 andleaving some caulids bare， widely spreading， not decurrent， 
ovate-oblong， 0.6-0.83 mm. long， 0.35-0.48 mm. wide， antical base slightly arched， 
apex narrowed and bidentate or simply acute， teeth short， acute， apiculate or obtuse. 
Apical cells of phyllids 12-20μ， subquadrate， walls thick， median cells about 20 x 

25μ， nearly rectangular， walls thin or slightly thickened， trigones smalI， basal cells 
22-30 x 30-40μ(usually 25 x 30μ)， trigones more or less larger， cuticle smooth or 
nearly so. Amphigastria firm， 2-3 times as wide as， and appressed to， the caulid， 
transversely inserted， approximate， rOllnd'quadrate， slightly narrowed at base， 0.3-
0.33 mm. long， 0.35-0.4 mm. wide， apex truncate， repand or shortly lobate， lobes 
irregular，obtuse; inner cells 16-28x 16-32/!， outer ceIls smaller， walls thick， trigones 
Iarge compared to phyllid-cells. OiI-bodies 4-8 per ceIl， orbicular to oblong， 4.5x 
4.5-10μ， homogeneous， occasionaIly with 1-2 partitions (in Ionger oiI.bodies). 

Type loc. Schen.si， China (Giraldi leg.). Hab. on decayed wood， rarely on trunk.bases， 
beneath suba1pine coniferous forests， rather common. Range: Japan (Honshu， Shikoku， 
Kyushu)， Korea， Manchuria (Altai)， China (Yunnan， Schen.si)， Formosa. 

This species， as well as B. 11layebαrae， have essentiaIly bidentate phyllids， 
rhizoids produced on the amphigastium base， and few weak flagella. These charac-

Fig.IV. 
1-16. Bazzania mayebarae Hatt. 1. P1ant， X 1. 2. Part of cau1id， ventra1 view， 

X 13. 3. Do. showing flagella， X 24. 4. Do.， dorsa1 v.， x 13. 5. Cross.section of 
caulid， X 150. 6-10. Phyllids， x 40. 11. Apica1 tooth of phyllid， x 310. 12. Median 
cells of phyllid， x 310. 13. Cells from antica1 base of phyllid， x 310. 14. Amphigastria， 
x 40. 15. Apica1 portion of amphigastrium， X 310. 16. Basal cells of amphigastrium， 
x 310. 
17-31. Bazzania bidentula (Steph.) Steph. 17. Plants， x 1. 18， 19. Parts of caulid， 

ventral view， x 13. 20， 21. Do.， dorsal v.， x 13. 22. Cross.section of caulid， x 150. 23. 
Phyllids， x 13. 24. Apica1 tooth of phyllid， x 310. 25. Median cells of phyllid， x 310. 
26. Basa1 cells of phyllid， x 310. 27， 28. Amphigastria， x 13. 29. Do.， x 24. 30. Apica1 
portion of amphigastrium， x 310. 31. Basa1 portion of amphigastrium， x 310. 
Figs. 1-16、，veredrawn from the type; figs. 21， 29 from K. Mαyαba?'α9f!(); the other 

from N. T，αlcai 12166; all drawn by M. Mizutani. 
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teristics show that both belong to subgen. Bidentαtae. B. mayebarae， however， may 
be clearly separable from this species by its hyaline and leptodermal cells of amphi-
gastria， its papillose cuticle of phyllid-cells and non-caducous phyllids. 1n appear-
ance small plants of B. japonica and B.αlbicans are often similar to the present 
species. However， in 13. japonica the amphigastria are recurved and toothed at 
apex， the phyllid-cells are thick-walled and with large trigones， and the phyllids 
are mostly contact or connate with amphigastria at base. 1n B. albicans the cells 
of amphigastria are hyaline and leptodermal. Further， both B. japonica and B. 
albicans occur at far lower elevations compared to this species. B. denudata subsp. 
ovifolia and this sp巴ciesare the representative whose phyllids are often caducous， 
although such caducous phyllidS are seldom obserbed in B. albicans， B. tricrenata 
and s. japonica when growing in dried or other unsllitable conditions. 

Bαzzαnia peαrsonii Steph. (Fig. V， 1-21) 

Hedwigia 32: 212 (1893). Syn. Mαsti[/om・yl~m peαrsonii Steph. Spec. Hepat. 3: 476 (1908).一一
PleuroschislIlαpeaγsonii K. Mull. in Rabenh. Krypt.-Fl. (ed. 2) 6 (2): 272 (1913).一一一Hazza.匁ia
t'rigonαHatt. Jour. Hattori Bot. Lab. 2: 17， f 6 (1947)， syn. nov. (Exsiccata) Hatt. Hepat. 
Japon. ser. 6: 257 (1954)， labeled R. t?'ifionα. 

Plants in loose tllfts， olive or pale brown， slender， rigid bllt日accidwhen dry， 
1-1.5 mm. wide. Call1id to 8 CI11. long， 0.25-0.3 mm. in diameter， reddish brown， 
rigid， filiform， fiexuous， simple or slightly forked， somewhat circinate at apex， 
fiagella capillary， few， rhizoids scarce， almost lacking above. Phyllids fiaccid in 
drying， approximate to imbricate， greatly de臼exed，especially so when dry， obliqllely 
inserted， slightly falcate， triangular-ovate， asymmetrical， 1-1.2 mm. long， 0.7-0.85 
mm. wide， antical base greatly arched and usually considerably crossing call1id， 
antical margin widely arcuate， postical sinuate， apex greatly narrowed and with 3 
(in well-cleveloped phyllids) or 2 teeth or simply acute， teeth small， variously tri-
angular and acute. Median cells ()f phyllids 23-26μ， trigones very large， bulging， 
occasionally confiuent， walls thin between non-confiuent trigones， cell-cavity frequ-
ently stellate; cells of apex and margin 18-22/!， basal cells mllch like those of 
middle， but larger (24-27 x 33-40μ); cuticle smooth or finely verrucose. Amphi-
gastria less than twice as wide as caulid， spreading， with margins slightly recurvecl， 

Fig. V. 
1-21. Bαzzαnia peαrsonii (Steph.) Pears. 1， 2. Plants， X 1. 3. Part of caulid， ventral 

view， X 13. 4. Do.， dorsal v.， X 13. 5. Cross.section of caulid， X 150. 6. Longi・
tudinal section of caulid， X 150. 7-14. Phyllids， X 24. 15. Apical portion of phyllid， 
X 310. 16. Basal cells of phyllid， X 310. 17-19. Amphigastria， X 40. 20. Apical portion 
()f amphigastl"Ium， x 310. 21. sasal ce11s ()f amphigastrium， x 310. 
22-38. Bazzania tricrenata (Wahl.) Pears. 22. Plant， X 1. 23， 24. Parts of caulid， 

ventral view， x 13. 25. Do.， dorsal v.， x 13. 26， 27. Cross-scctions of caulid， x 150. 28， 
29. Phyllids， x 13. 30. Apical tooth of phyllid， x 310. 31， 32. Median cells of phyllid， 
x 310. 33. Basal cells of phyllid， x 310. 34， 35. Amphigastria， x 13. 36. Apical lobe 
of amphigastrium， x 310. 37. Median ce11s of amphigastrium， x 310. 38. Basal cells of 
amphigastrium， x 310. 
Figs. 1-12 were drawn from specim. S. Uαttm・i7670-paratype of Ua:l:zαがαt'l・旬onα;figs 

24， 27， 29， 32， 35 from K. Tcα71日ω'a12-type of Mαst'ÌgoÙ?'YWη~ 8ubsimplex; thc othen; from 
/). Shimi.m 55882; a11 drawn by M. Mizutani. 
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oval， 0.4-0.45mm. long and wide， apex rounded to emarginate， margin entire; cells 
same as in phyllid. 

Type loc. Killarney， Ireland. Hab. on rocks (primarily acidic ones) covered with humus， 
01' bases of trees， occurring disjunctly on the 5ummit area of Yakushima Island and on high. 
lands (1000ー1700111.s.I11.)of southern Japan. Ehime: Mt. Sa5a， ca. 900111.s.l11. M. Tokni ]11-15. 
Fukuoka: Mt. Kyogatake， ca. 1000 m.s.l11. Y. Kttwαhαγα 0; Mt. Gongen， ca. 1200111.5.111. Y. 
K.4;294. Kumamoto: Mt. Ichifusa， ca. 1700m.s.m. K. Mayebαra 1825. Miyazaki: Mt. Osuzu， 
ca. 1000 mふ m.Y. K. 828. Kagoshima: Isl. Yakushima， Mt. Miyanoura， ca. 1900 m.s.m. S. 
Hattori 7717-type of lJ.わ匂onαinhb. NICH， 77.98， 7787，-Mt. Kuromi， ca. 1800 m.s.m. S. H. 
7601!，-Hananoego， ca. 1600 m.5.m. S. H. 7070， 767a， T. Sft白 885.9，.9855，-between Hananoego 
and Kosugidani， 1000-1500m.s.l11. S. H. 71，.77. Range: British Isles， Alaska (Metlakatla)， 
Japan (Shikoku， Kyushu). 

A distinct species though similar to B. tricrenata in appearance: Both are slender， 
to 8 cm. long and only 1-2 mm. wide， with few， distant branches and strongly de-
ftexed， ovate-triangular phyllids narrowed at apex. However， these two species 
have no direct relationship. Diagnostic characteristics are found in cell-texture and 
the apical lobation of phylIids and amphigastria: In B. tricrenata the cells of phyl-
Iids and amphigastria are more or less thick-walled and with trigones not rounded， 

and the phyllids and amphigastria are often lobed， particular!y so when well-deve-
loped. As do Pleuroziaρurturea and Scatania omitl!o戸odioides，this species al:;o 
has a distinct distributional area. 

Bαzzαni，αtricrenαtα (Wahlenb.) Trev. (Fig. V， 22-38) 

Mem. R. Istit. Lombardo 3， 4: 415 (1877). Syn. Jぬ:1/け問?冗z!仰7eゲ門mα仰9党zniωatかricげゲe飢?冗叩z協削αωtα Wa油hle叩n山1礼巾b.FI. 
Ca訂rp開J<沼a仙1
J. deflexa Mart. 1'1. Crypt. Erlangensis， 135 (1817).一-s.triα冗{J1!lα?'IS Lindb. Acta Soc. Sci. 
Fenn. 10: 499 (1875)=よかian{/Iuω'isSchleich. (1803)， nom. nud.一-M.coγdifol仰mauct. (quoad 
plant. Japon.): Inoue， Bot. Mag. Tokyo 14: 39 (1900); Steph. Spec. Hepat. 3: 427 (1908)， p.p. 
--M. triangula?-e Steph. I.c. 475.--M. fissifolωSteph. I.c. 502， syπ.四:ov.- -M.hamatum 
Steph. I.c. 440， 13抑 .叩nV.--s.fissifoliαSteph. in Yasuda， Shokubutsugaku Kakuron， Inkwabu， 
711 (1911); Hatt. Bot. Mag. Tokyo 58: 64， f. 2.9 (1944)， syn.冗仰.一 一M.jishibae Steph. Spec. Hepat. 
6: 469 (1924)， syn. nov.一-M.抑制α，mαtU7nBeauv. in Steph. I.c. 465， syn.明ov.ー-B.jishibae 
(Steph.) Hatt. Bot. Mag. Tokyo 59: 29 (1946)， syπ. nov. (Exsiccatae) Hatt. Hepat. Japon. 
S巴r.5: 204， 205 (1951); 7: 303 (1956)ー labeledB. fissifol句;ser. 6: 255 (1954)ー labeledB. fissi-
fol旬 var.subsimplex. For full synonymy of European and North American plants， see 
Frye & Clark， Hepat. N. Amer. pt. 4: 669 (1946). 

Plants slender， in olive-brown or brown patches or tufts; about 2 mm_ wide. 
Caulid 3-8 cm. long， brown， filiform， ftexuous， prostrate to sul】erect，usualIy with 
few branches which are distant from each other， spread at acute angle from caulid， 
slightly circinate at apex，日agellafew， long， often branched， rhizoids scarce， almost 
absent above and mostly restricted to ftagelIa; cross-section of caulid about 10 cells 
thick， epidermal and inner cells about the same in size and thick-walled. Phyllids 
distant to imbricate， strongly deftexed and more so when dried， obliquely inserted， 
hardly decurrent， more or less falcate， triangular-ovate， antical base strongly arch-
ing and covering half or more the caulid， 1-1.5 mm. long， 0.6-1 mm. wide， apex 
much narrowed and obliquely 2-3-dentateυr -Iobed， or frequently simply aCllte， 
teeth irregular， narrowly trianglllar， acute， sinus aCllte. Phyllid-cells rotllnd-hexa-
gonal， smalIer towards mar♂in ancl apex， apical celIs 18-22Il， basal to 30 x 38 /l， 
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walls more or less thickened， trigones rather large but not bulging， cuticIe smooth 
or more or less rough. Amphigastria large， twice as wide as the caulid， somewhat 
patent， rotundate-quadrate， slightly wider than long， 0.55-0.6mm. long， 0.6-0.7mm. 

wide， apex sinuate or 4・Iobedfor 1/5， rarely to 1/3， the length， Iobes subtruncate 
to acute， margins nearly entire to sinllate-lobate; cells much the same as in phyllids. 
Oil-bodies homogeneous， 3-6 per cell， 4-6 x 4-11μin size， orbicular or more 
frequently oblong with protruding portion on both sides of middle spherule (named 
‘ocellus ') which is seemingly identical with orbicular oil-body itself. 

Type loc. European (Carpathians?). Hab. on rocks (primarily on acidic rocks such as 
granite)， rocky banks， layer of humus covering rocks， or bases of trees and shrubs usually in 
the subalpine and alpine areas， forming a dense patch or tuft or frequently scattered in other 
bryophytes， common in boreal regions of Japan. Range: Japan (Hokkaido， Honshu， Shikoku， 
Kyushu)， Formosa， China (Schensi， Yunnan)， Himalayas， Europe， N. America. 

This species varies greatly in the shape of phyllids and amphigastria， particu-
larly in the degree of apical dentation or lobation， and many other vegetative fea-
tllres. This is one reason why this species has many synonyms. However， we can 
recognize this species by: (1) the slender plants uSllally brown in color， (2) the 
triangular or triangular-ovate phyllids， (3) the strongly deflexed， narrowed and 
obliquely acute or 2-3・dentate(or -lobed) apex of phyllids， and (4) the frequently lobed 
amphigastria. B.ρearsonii is similar to this species in appearance， but it is easily 
separable by its almost always entire amphigastria and by its phyllid-cells， especially 
their big， rounded and frequently confluent trigones. 

In the best-developed form (‘Mastigobryu11l fissifolium ') the phyllids and amphi-
gastria are more deeply lobed than those of the European or North American 
form. The form which was named B. fissifolia var. subsimtlex (=M. subsinψlex) 
have the most slender and simple caulid， and the nearly entire amphigastria. We 
regard this form as a habitat-modification of the same species， as in the case of 
‘B. triangularis' and B. tricrenata in Europe. Mastigobryum ha1l2atum and other 
]apanese species cited above as synonyms are intermediate between the above-
mentioned two extremes. 

Chinese Bazzania cordifolia (Steph.) = Mastigobryum cordifolimJl was aIso record-
ed by Inolle (1900) and Stephani (1908) in Japan. However， their material may 
surely be identified as this species， althollgh it is problematical and needs the critical 
stlldy of Chinese material (incIllding the type of B. cordijalia) to decide whether 

this species will be conspecific with B. cordifolia or not. 

Bαzzαnia yαkushimensis Horikawa (Fig_ VI， 1-20) 

Jour. Sci. Hiroshima Univ. ser. b， 2， 2: 194， pl. 1(;， 17-21 (1934). (Exsiccata) Hatt. Hepat. 
Japon. ser. 4: 151 (1951). 

Plants in yellowish to brownish green patches which become nearly brown in 
drying; 1.5-2.5 mm. wide. Caulid abollt 3 cm. long， 0.25-0.33 mm. in diameter， rela-
tively SOllt and rigid， brown， prostrate to ascending， regularly furcately branched， 

branches somewhat circinate at apex， postical ftagella numerous， filiform， long， 

rhizoids scarce， almost lacking above; cross-section of caulid about 10 cells thick， 

cell walls stronεIy thickened throughollt and especially so towards cortex， thllS cell-
cavity in cortex much smaller. Phyllids densely imbricate， nearly horizontally 
spreading， strongly deftexed when dry， obliqlle-inserted， oblong-ovate， 1-1.7 mm. 
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long， 0.7-1.3 mm. wide at base， antical base strongly arched， postical sinuous or 
substraight， apex 0.3-0.5 mm. wide， strongly tridentate， teeth triangular， acute， 

sinus obtuse to subacute. Apical cells of phyllids 12-20μ， thick-walled， median cells 

about 25 x 35 /!， trigones large and nodulose (about 12μin diam.)， cell-cavities often 
stellate， basal cells to 30 x 40 /l， walIs thin， trigones mostly nodulose but frequently 
confillent， cuticle nearly smooth. Amphigastria large， twice as wide as the caulid， 

more or less erect-patent， mostly imbricate， insertion profoundly sinuate， nearly 
reniform， 0.4-0.6 mm. long and wide or a little wider， apex rounded， truncate or 
repand， or often slightly emarginate， margin entire， often slightly decurvate， base 
allriculately cordate; cells almost same as in phyllids but smaller， 12-15x12-25μ， 
trigones remarkably large， cells larger towards base (to 25 x 35μ:). Oil-bodies several 
per cell， orbicular to oblong， 4-5 x 4-7μ， homogeneous. 

Type loc. 1sl. Yakushima， southernmost Kyushu， Japan. Hab. on bases of trees (mainly 
Cryptomer加 jαponicα)，stumps and decaying wood， forming a dense mat or occurring with 
other bryophytes beneath forests at an elevation of 650-1200 m.s.m. Kagoshima: Isl. Yaku・

shima， Kosugidani， K. Mayeba?'α2989，2940，長f948，2951， T. Sh加 86，'11，3677b， D. Shimi幻ι55808，
55810，55817，57068，57081，57084，57088， 5712Z， 57876， Y. Nishihα，ra 585，-between Kosugidani and 
Hananoego， S. H，叫 tori7479. Range: Japan (restricted in Isl. Yakushima， s. Kyushu)， Formosa. 

This species is the only Japanese representative of sect. Attendiculatae (emend.)， 
a tropical element. The amphigastria are appendiculately cordate at base and the 

phyllids ampliate and more or less appendiculate at the antical base (weakly so at 

postical base also). In our area this species is restricted to Yakushima Island， in 

the southernmost Japan. In appearance it is similar to robust form of B. jatonica， 
but may easily be distinguished by its large and bulging trigones of phyllid-cells 
and its imbricate， entire amphigastria together with the above-m~ntioned character-
istics. Among Bazzallias described from the tropics we find some closely related 

species， such as Indian Bazzania declIrva (Nees). 

Bazzαllia jα'POllic.α(Sande Lacoste) Lindb. (Fig. VI， 21-36) 

Acta Soc. Sci. Fenn. 10: 224 (1872). Syn. Mαstigobry~bm jαponicum Sde. Lac. in Miquel， Ann. 
Mus. Bot. Lugd.-Bat. 1: 303 (1863/64).ー-Bα~Zα%似 semiconnαtαSteph. Bull. Herb. Boiss. 5: 
86 (1897).一一-B.向型O噌 irensSteph. loc. cit.， s抑・別 世.- Mαstigobryz仰倒的抑制加m Steph.; 
Besch. Rev. Bryol. 21 (2): 26 (1894)， num. nud.一一-M.cucu，lliatipluum Steph. Spec. Hepat. 3: 454 
(1908).一一-M.shus回~sicum Steph. Spec. Hepat. 3: 505 (1908).--M. αoyαgianmn Steph. Spec. 

Fig_ VI. 
1-20. Bazzαnia yakushimensis Horik. 1. Plant， x 1. 2. Part of caulid， ventral 

view， x 13. 3. Do.， dorsal v.， X 13. 4. Cross-section of caulid， X 150. 5-10. 
Phyllids， X 13. 11. Apical tooth of phyllid， X 310. 12. Median cells of phyllid， X 310. 
13. Rasal cells of phyllid， X 310. 14-18. Amphigastria， X 13. 19. Apical portion of 
amphigastrium， X 310. 20. Median cells of amphigastrium， X 310. 
21-36. Bazzania japonica (Sde. Lac.) Lindb. 21. Plant， X 1. 22. Part of caulid， ven-

tral view， X 13. 23. Do.， dorsal v.， X 13. 24. Cross.section of caulid， X 150. 25-30. 
Phyllids， X 13. 31. Apical tooth of phyllid， X 310. 32. Median cells of phyllid， X 310. 
33. Basal cells of phyllid， X 310. 34. Amphigastria， X 13. 35. Apical portion of amphi-
gastrium， X 310. 36. Basal cells of amphigastrium， X 310. 
Figs. 1-20 were drawn from specim. K. MαyebαTα 2989; figs. 21-36 from T. Kodαmα 

1871; all drawn by M. Mizutani. 
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Hepat. 6: 453 (1924)， syn. nov.--Bαzzα刊iatγidentunuαtn [non (Gott.， Lindenb. et Nees) Trev.1J] 

Horikawa， Jour. Sci. Hiroshima Univ. b， 2， 2: 199， 11l. 17， 1S-17 (1934).一一u.jα，ponicαfo. 
tridenticulαtα(Horikawa) Hatt. Jour. Hattori Bot. Lab. 2: 15 (1947).一一-B.cucullistipulα(Steph.) 
Hatt. Bot. Mag. Tokyo 58: 27 (1946).--l3. shuse:国 icα (Steph.)Hatt. loc. cit. 30.一一?Mastigo・

1ηIU7n semiconnαtzun var.悦仇orIhsiba， Bot. Mag. Tokyo 49: 602 (1935). (Exsiccata) I1att. 
Hepat. ]apon. ser. 1: 3 (1946); 6: 256 (1954). 

Plants in olive.green patches of medium size; 2-3 mm. wide. Caulid to 6 cm. 

long， 0.2-0.3mm. in diameter， reddish brown， rigid， prostrate to ascending， regulariy 
and truncately branched， branches somewhat circinate at apex， postical flagella 
abundant， frequently branched， rhizoids seen on flagella; cross-section of caulid 

elliptical， cells of outer layer (about 3 cells thick) thick.walled， smaller than the 
inner ones whose walls are thin. Phyllids imbricate， usually subopposite， convex， 
nearly horizontally spreading， obliquely inserted， more or less falcate， hardly de-
current， 1-1.7 mm. (rarely 1.8 mm.) long， 0.6-0.9mm. (rarely to 1.2mm.) wide near 
base， antical base strongly arched， postical slightly sinuate or straight， apex nar-
rowed and truncate-tridentate， teeth triangular， acute， sinus mostly lunate. Apical 

cells of phyllids 15-25μ， t出hi比ck
acute or rarely subnodulose， basal cells 25-30 x 40-50μ， trigones large， nearly nodu-

lose， walls thick， cuticle smooth or nearly SO. Amphigastria firm， twice as wide as 
the caulid Or a little wider， more or less sinuately inserted， usually connate at base 

with one or both phyllids， quadrate-rotundate， slightly wider than long， 0.45-0.7 mm. 
long， 0.55-0.8 mm. wide， apex mostly strongly recurved， irregularly dentate or 

denticulate， teeth acute， sinus usually lunate， margins more or less recurved， mostly 
sinuate引 19u1arand often denticulate; cells same as in phyllids， but mostly 15-20μ 

(inner ones longer). Oil-bodies homogeneous， 4-10 per cell， orbicular， ovate or ob. 
]ong， 5x5-10μ， smaller towards marginal cells. 

Type loc. ]apan， lacking definite locality (leg. Textor; Pompe van Meerdervoort). Hab. 
on rocks covered with humus， bases， or less frequently， lower trunks of trees， or decaying 
wood; growth relatively dense and occasionally with other bryophytes. It is common in low. 
lands in ]apan， but is not found at altit. higher than 1000 m.s.m. and is replaced there by B. 
yoshi冗αgαπαwhichis closely related， but larger. Range: ]apan (Honshu， Shikoku， Kyushu， 
Ryukyu)， Sumatra (B. japonicαvar. sumαtrαnαHerz. Ann. Nat..hist. Mus. Wien 53-1: 366. 
1943). 

This species is closely related to B. yoshiηαgana， in the sect. Connatae. How-
ever， B. yoshinagana is larger in size of plants， caulids and phyllids， and the apices 
of phyllids are not as narrow as in this species; the trigones of phyllid.cells are 
nodulose. Its occurrence is limited to altitudes between 1000-2000 m.s.m. in Japan 
(the northernmost limit of its known range is Mt. Hayachine in n. Honshu). 

B. fauriana also is closely related to， and often di侃cultto separate from， this 
species. However， the typical form 'of B. faurianαis clearly distinct from it having 
long， sublinear phyllids (more than 2cm. long， less than 1 mm. wide at base)， large， 
distinctly nodulose trigones of phyllid- and amphigastrium.cells， hardly reflexed， 
often lobed (rarely to 1/3 the full length) amphigastria， and incrassate cells in the 
cross-section of caulid. 

11 Bαzzαπ，ia t.ridenticulαtα (Gott.， Lindenb. et Nees) Trev. Mem. Istit. Lombardo s. :~. 4-: 

415 (1877)=Mastigoln-ywn ftridenticulαtn?n G. L. N. Syn. Hep. 230 (1845). Now in synonymy 
under B. trilobatα. 
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Further， we can find many taxa in subtropical and tropical Asia， which are 
closely related to B. japonica and its allies in Japan. Herzog (loc. cit.) described a 
variety 'sumatrana' of B. japonica. 

This sp巴ciestogether with B. albicans and B.ρomρeana may be the most com・

mon species in Japanese lowlands. As does B. albicαns， this species varies widely， 
according to habitat and possibly also genetically. 

BαzzαrlIa {;αurianα(Steph.) Hatt. (Fig. VII， 1-18) 

Bot. Mag. Tokyo 59: 27 (1946). Syn. Ma.stigobrywrn ji.α，U1-iω~1Lm Steph. Spec. Hepat. 3: 467 
(1908).ー- 8.7ωdulo8αHorikawa，Jour. Sci. Hiroshima Univ. ser. b， 2， 2: 199， pl. 18， 7-12 
(1934).一一-8.k似shiα勿αHatt.Bull. Tokyo Sci. Mus. 11: 19，工 11(1944). (Exsiccata) Hatt. 
Hepat. Japon. ser. 6: 254 (1954). 

Plants in large， dark green 01' occasionally brownish patches; about 4 mm. wide. 
Caulid to 8 cm. long， 0.3-0.45 mm. in diameter， greenish， stout and rigid， procumbent 
to more or less ascending， regularly furcately branched， branches almost circinate 
at apex， postical flagella numerous， long and capillaceous， frequently branched， 

rhizoids mostly restricted to flagella; cross-section of caulid elliptical， inner cells 
somewhat larger than the outer ones， cell-walls much incrassate throughout. Phyl-
lids densely imbricate， alternate to subopposite， horizontally spreading， but strongly 
deflexed when dry， from ovate base elongate-ligulate， slightly falcate， antical base 
strongly arched， 2-2.6 mm. long， 0.9-1.2 mm. wide at base， 0.6--0.8 mm. wide at 
middle， apex 0.4-0.5 mm. wide， tridentate， teeth large， more .or less divaricate， 
triangular and acute， sinus acute or obtuse， nearly rectangular. Apical cells of 
phyllids 15-25μ， basal ones 25-32 x 40-50μ， walls thick， trigones very large， nodulose， 

cuticle nearly smooth. Amphigastria twice as wide as the caulid (or less)， mostly 
in contact with one or less frequently both phyllids at base， somewhat patent， 
hardly recurved at apex， subquadrate， 0.6-0.8 mm. long and wide (or little nar-
rower)， apex irregularly 4・lobedor -toothed， lobes (or teeth) triangular or sublinear， 

acute but seldom obtuse， often with additional teeth， margins irregularly repand 
and often with 1-2 short but angular lobes; cells same as in phyllids， 15-20μ， 
smaller along margin. Oil-bodies not yet observed. 

Type loc. Mt. Ichifusa， Kumamoto Prefecture， Japan. Hab. on granitic rocks covered 
with humus， and bases of trees， usually forming a loos巴mat，beneath forests in rainy montane 
districts of southern Kyushu and Shikoku. Range: Honshu (lsl. Mikurajima， south of 1zu 
Pen.)， Shikoku， Kyushu， Ryukyu， Formosa. 

This species is closely related to B. japonica. Distinctive features are mentioned 
under the latter species. The phyllids of B. fauriana are usually far longer than 
those of B. jαρonica， and in the former the plants are more or less fiaccid and the 
phyllids are strongly defiexed when dry. The geographical distribution of B. fauriana 
is southern compared to that of B. jaρonica. The habitat of B. fauriana seems to 
be limited to rainy montane forests， whereas B. japonica is common in less shady 

and drier places in lowlands. B. kiushiana is a habitat form of B. fauriana， and is 
smaller in size， its phyllids being as long as those of large plants of B. jaρonica 
(1.6-1.7 mm. long). However， it has the diagnostic characteristics of B. fauriana: 
phYllids sublinear， the maximal width less than half the length， amphigastria about 
4-1obed (see， Hattori， 1944， p. 17， f. 9) and the cells of phyllids and -amphigastria 
with large and nodulose trigones. 
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Bαzzαnia yoshinαganαSteph. (Fig. VII， 19-31) 

Yasuda， Shokubutsugaku Kakuron， lnkwabu， 711 t1911)， nom. nud.; Hatt. Bot. Mag. T‘okyo 
58: 71， f. 29 (1944). Syn. Mαsti!jobryu?n yoshinαganum Steph. Spec. Hepat. 3: 490 (1908). 
ー-Bα，ZZαdαplatyphyllαHatt.Bot. Mag. Tokyo 59: 26， f. 81 (1946). (Exsiccata) Hatt. Hepat. 
Japon. ser. 4: 152 (1950). 

Plants in yeIlowish or dark green， occasionally somewhat whitish， patches; 
3-5 mm. wide. Caulid about 5 cm. long， 0.4-0.6 mm. in diameter， stout and rigid， 

greenish， prostrate to more or less ascending， furcately branched， branches circinate 
at apex， postical臼agellalong and strong， often branched， rhizoids mostly confined 
to fl.ageIla; in cross-section of caulid cells of outer layers (4-5 ceIls thick) thick-
walled， particularly so in the outermost 2 layers. Phyllids firm， alternate to sub-

opposite， densely imbricate， horizontally spreading， slightly defl.exed when dry， 

obliquely inserted， more or less falcate in situ， 2-2.5 mm. long， 1.2-1.5 mm. wide 
at base， from strongly arched base the antical margin widely arcuate， postical 
nearly straight， ap巴x truncate-tridentate， teeth acute and triangular， or often ir-
regularly serrulate， sinus nearly lunate. Apical cells of phyllids 15-22μ， thick-walled， 

basal cells 28-30 x 45-54μ， walls thick， trigones large， mostly acute， cuticle nearly 
smooth. Amphigastria firm， twice as wide as the caulid， more or less sinuately 
inserted， connate at base with one or both phyllids， quadrate-rotundate， strongly 
recurved along margin， a little wider than long， 0.7-0.95 mm. long， 0.8-1.1 mm. wide， 

apex irregularly dentate， margins shortly lobate-angular; cells same as in phyllids， 
15-20μ， smaller in size， thicker in walls， towards margin. Oil-bodies 5-13 per cell， 

oblong，5xl0μor seldom 5 x 15μ， or rarely orbicular， 5μin diam.， homogeneous 

but long oil-bodies seldom with partitions. 
Type loc. Mt. Kisokoma， Japan Alps， <:entral Japan. Hab. on rocks covered with humus， 

and on forest-ftoor at an elevation of 1000-2400m. in our area， between 30-40oN. Lat. Range: 
Japan (Honshu， Shikoku， Kyushu). 

This species is closely related to B. jatonica， and perhaps it may be possible 

to regard them as subspecies. This species， however， is much larger， occurs at 
distinctly higher altitudes， and is geographically limited to ]apan between 30-400 N. 

Lat. It resembles northern B. trilobata， and the two are compared under the latter. 

Bαzzαniαtrilobαtα (L.) Gray (Fig. VIII， 1-16) 

Nat. Arr. Brit. PI. 1: 704 (1821). Syn. Jun{Jermωmia かilobatαL.Sp. PI. 1133 (1753). 

Fig. VII. 
1-18. Bazzallia fauriaTlα(Steph.) Hatt. 1. Plant， X 0.8. 2. Part of caulid， ventral 

view， X 13. 3. Do.， dorsal v.， X 13. 4. Cross.section of caulid， X 150. 5-8. Phyllids， 
X 13. 9. Apical tooth of phyllid， X 310. 10. Median cells of phyllid， X 310. 11. 
Basal cells of phyllid， X 310. 12-15. Amphigastria， X 13. 16. Apical portion of amphi-
gastrium， X 40. 17. Apical tooth of amphigastrium， X 310. 18. Median cells of 
amphigastrium， X 310. 

19-31. BazzaTlia YQshiTlagaTlα(Steph.) Steph. 19. Plant， X 0.8. 20. Part of caulid， 
ventral view， X 13. 21. Do.， dorsal v.， X 13. 22. Cross.section of caulid， X 150. 23， 
24. Phyllids， X 13. 25. Apical tooth of phyllid， X 310. 26. Median cells of phyllid， X 310. 
27. Basal cells of phyllid， X 310. 28， 29. Amphigastria， X 13. 30. Apical portion of 
amphigastrium， x 310. 31. Basal cells of amphigastrium， x 310. 
Figs. 1-18 were drawn from specim. T. Slaη :](j2B; the others from D. Shimiz1~ 56447; 

all drawn by M. Mizutani. 
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一一MαstigobrylUntrilobαt'U7比 G.L. et N. Syn. Hep. 230 (1845).- -JI. 11Onl1Jeanmn var. 1wd(lo 
Ihsiba， Trans. Sapporo Nat. Hist. Soc. 13 (4): 397 (1934)， syn.何ol'.--Razza.n仇 l川 iO?'Utn日

Kamimura， Contr. Hepat. FI. Shikoku. 21， 1Jl. 1，α-11， (1952)， SY71・7101'. Full synonymy of 
European and North American plants is given by Frye & Clark， Hepat. N. Amer. pt. 4: 667 
(1946)， and others. 

Plants in large， whitish or pale to dl111 green mats; 3.5-6 mm. wide. Call1id 

3-10 cm. long， 0.45-0.5 mm. in diameter， stOl1t， green to brownish只reen，ascending 
or prostrate， fl1rcately brallched， branches more or less circinate at apex， with 
many postical flagella which are often branched， rhizoids colorless， scarce， almost 
lacking above; cross.section of call1id elliptical， cells of Ol1ter layers (several cells 

thick) thick-walled， cells of the Ol1termost layer larger than those of the other Ol1ter 
layers， and as large as the inner cells whose walls， however， thinner. Phyllids 

contigl1ol1s to imbricate， slightly convex or plane， nearly horizontally spreading， 
more or less deflexed in drying， obliql1ely inserted， not decl1rrent， oblong-ovate， 

asymmetrical， 2-3 mm. long， abOl1t 1.5 mm. wide at base， alltical margin strongly 

cl1rved from more or less al1ric111ate base， postical nearly straight， apex 0，5-0.7 mm. 
wide， trl1ncate.tridelltate， teeth triallg111ar， aCl1te， sinl1s mostly 111nate， or more or 
less aCl1te; cells of apical portioll and margillal row 21-27μ， of base 30 x 42μ， 
trigones large， aCl1te to nod111ose， cl1ticle nearly smooth. Amphigastria mostly 
patent， abol1t twice as wide as the call1id or more， rotl1nd-ql1adrate， wider than 

long， to 1 mm. long， 1.4 mm. wide， apex irreg111arly 4-5・lobedfor 1/5-1/4 the length， 
Silll1S aCl1te， lobes aCl1te， mostly sharply toothed， magins (partic111arly above) irregl1' 

lary allg111ar-lobate alld/or toothed; cells 20-30It， those of 1 (rarely 2-3) marginal 
rows (partic111arIy at apical portion) often hyalille and leptodenual. Oil-bodies 4-7， 

rarely to 10， per cell， orbic111ar， 5μill diameter， ovate， 4-5 x 7-8Il， or rarely oblong， 

4-5x9-10μ， homogeneous and glistening， 

Type loc. European. Hab. on rocks covered with humus， decayed wood， forest.floor， and 
swamps， often forming an extensive， thick mat. Conunon in Hokkaido， the northernmost 
large island of Japan， and less frequent southward; the southernmost known station is on Mt. 
Higashi-akaishi in Shikoku， at 1400-1500 m.s.m. It grows in wet places， at least in southern 
stations， compared to the other members whose distribution in Japan is similar to it. Range: 
Europe， N. America， E. Asia (Amur， Sakhalin)， Japan (Hokkaido， Honshu， Shikoku) 

This llorthern species resembles B. yoshinagalla， bl1t may easily be separated 
as follows. 

Fig， VIII. 
1-16. Bazzania trilobatαtL.) Gray. 1. Plant， xO.8. 2. Part of caulid， ventral 

view， x 13. 3. Do.， dorsal v.， x 13. 4. Cross-section of caulid， x 150. 5-7. l'hyllids， 
x 8. 8. Apical tooth of phyllid， x 310. 9. Median ceJls of phyllid， x al0. 10. Basal 
cells of phyllid， x 310. 11-13. Amphigastria， x 13. 14. Apical portion of amphigastrium， 
x 40. 15. Apical tooth of amphigastrium， x 310. 16. Median cells of amphigastrium， 
x310. 
17-33. Bazzania denud，αta subsp. ovifolia (Steph.) Hatt. 17. Plants， x 1. 18. Part of 

caulid， ventral view， x 1a. 19. Do.， dorsal v.， x 13. 2り.Cross.section of caulid， x 150. 
21-25. Phyllids， x 13. 26. Apical tooth of phyllid， x 310. 27. Median cells of phyllid， 
x 310. 28. Basal cells of phyllid， x 310. 29， 30. Amphigastria， x 13. 31. Apical portion 
of amphigastrium， x 310. 32. Median cel1s of amphigastrium， x 310. 33. Basal cells of 
amphigastrium， x 310. 
Figs. 1-16 were drawn frolll specim. D. S.'lunu:lι51，729; thc uthen; fruIIl N. Tαkα7;i [JU1.!; 

all drawn by M. Mizutani. 
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1) B. lrilobala: PhyIlids loosely imbricate to contiguous; phyIlid-cells 25-35μ 

at middle; amphigastria not recurved along margin， usually lobed (lobes acute and 
sharply denticulate); cells of amphigastria 20-30μ， marginal ones not so small， cells 

of 1 (rarely 2-3) marginal rows often hyaline and leptodermal. 
2) B. yoshillagalla: Phyllids densely imbricate， convex (postical margin re-

curved); phyllid-cells 20-30μat middle; amphigastria recurved along margm 
(especially so at apical portion); cells of amphigastria 15-20μ， marginal ones 

smaller， not hyaline nor leptodermal. 
M astigobryu}}lρ011ψealluJn var. uedae certainly is identical lυ s. trilobata， and 

does not belong to B.ρompeana. 

Bαzzαllia dellud，αtα (Torr.) TrevY subsp. ovifo/i，α(Steph.) Hatt. (Fig. VIII， 17-33) 

Jour. Hattori Bot. Lab. 18: 82 (1957). Syn. Masti[Joln-yum ovifolut1比 Steph.Spec. lIepat. 3: 
464 (1908).一一-M.!:αstifolium Steph. loc. cit. 503.一一-M._qibbifolium Steph. Spec. Hepat. 6: 
464 (1924)一一11αzznniαo叫folia(Steph.) Hatt. Jour. Jap. Bot. 19: 347， f. 28 (1943).一-B.?_'Mti-
foliα(Steph.) Hatt. loc. cit. 348，工 2J.--B.pα的li~tipula Hatt. Bot. Mag. Tokyo 58: 25，工 80
(1944)=Mαsti仰 ω'yltmtαlceanum Steph. Spec. Hepat. 3: 465 (1908)， pro parte (excl. typ.).一一一
11αzzωdαo i"ifolia var.叩 stifol的 (Steph.)Hatt. Bull. Yamagata Agr. Coll. 1: 41 (1949). 

Plants in olive-to dull green， or somewhat brownish patches; 1.5-2.5 mm. wide. 
Caulid 1-3 cm. long， about 0.3 mm. in diameter， olive-green， prostrate or somewhat 
ascending， furcately branched， flagella rather few， rhizoids colorless， scarce， almost 
lacking above; in cross-section of caulid cells nearly the same throughout， but 
walls of inner cells thinner. Phyllids falling 0任 sometimes，leaving some caulids 
almost bare， distant to imbricate， more or less convex， horizontally spreading， 

slightly deftexed in drying， more or less straightly inserted， ovate， rarely short-

ligulate， subsymmetrical， 1-1.4 mm. long， 0.8-1.2 mm. wide， antical margin arched， 

postical straight or slightly arched， apex truncate-tridentate or -denticulate， teeth 

irregular， acute， rarely obtuse; apical cells 18-24μ， basal cells 30 x 40-45 Il， walls 
thick， trigones large or small， acute， cuticle nearly smooth. Amphigastria mostly 
strongly patent， near匂 flat，transversely inserted， quadrate-rotund， slightly wider 
than long， 0.5-0.65 mm. long， 0.7-0.85 mm. wide， apex irregularly 4-5・lobed，lobes 

short， obtuse or acute， rarely not lobed but irregularly denticulate or almost entire， 
margins sinuate to entire; cells same as in phyllid， 20-26μ， smaller towards margin. 
Oil-bodies 6-13 per ceIl， orbicular (4-5μin diam.) or oblong (to 5 x 12μ)， homo-
geneous and glistening， long oil-bodies sometimes with partitions or constrictions 
near both edges 

Type loc. (subsp. 0むグoli品):Mt. Kaikoma， Prefecture Yamanashi， central Japan. Hab. 
on bases and low巴rportion of trees， on stumps and decaying wood， in (Juercu8 Cγお1ηd刊

forests to alpine P.仇uspwrnila shrubbery (mainly in subalpine coniferous forests)， thus com-
mon in northern Japan， less frequent southward. U. bide匁t1uαoccursin nearly the same 
habitat as this species， but its substrata are almost exclusively wood and stumps usually much 
more rotten than the substrata of this species， and where Teirα.phis often occurs with it. 
Range (subsp.飢えfolin):]apan (Hokkaido， Honshu， Shikoku， Kyushu). 

l~ Mem. Istit. Lomb. 13: 414 (1887). Syn. MαstigobrYU1n denudaturn Torr.; G. L. et 
N. Syn. Hep. 216 (1845). Range: N. America and Greenland. Two North American species， 

H. a.rnbi[Jun !Lndnb.) Trev. and H. nudu;a.1Uis Evans， seem to be closely related to， and the 
former perhaps conspecific with， B. denudαtα. 
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This species varies widely in size of planl and in shape and size of phyllids 
and amphigastria. Stephani's‘MastigobryulIl vastijoliulIl' is a robust form whose 
phyllids are as much as 1.2 111m. wicle， whereas Hattori's‘Bαzza1liaρatulistijうulα'
is a form with narrow phyllids. sesides these extrel11es， we find clepauperate plants 
on the bark of trees. These plantおsshωow r陀emaωI
found near the lower altitudinal range of th巴 species，and geographically frequent 
in its southern area. We consider these depauperate plants as a habitat modifica. 
tions. The diagnostic characteristics of this species are its often cadllcous， ovate 
phyllids and nearly erect.patent amphigastria. 

Hattori (1957) treated ]apanese B. ovびoliaas a subspecies of North American 
B. deJludata. We sent some ]apanese material to Dr. R. M. Schuster and asked 
for his opinion about the affinity of the two. He kindly studied our material and 
wrote us，“B. ovifolia is very closely allied tυβ. dClludata， but differs as follows: 
the leaves are slightly falcate， when well-developed， with an arched anterior 
margin; the apical teeth are al ways well developed; the underleaves are often 
somewhat less transverse， in places as long as broad. The plants are identical in 
size， in the yellow-green color， and caducous leaves. Perhaps B. ovifnlia is a sub-
species of B. denudata?" 

B. bidentula occurs in a similar habitat and is often confused with this species. 

However， it is usually smaller， with its amphigastria not erect-patent and phyllids 
not as wide nor ever tridentate at apex. 

Bαzzαniαkαnemαrui Hatt. (Fig. IX， 1-19) 

Jour. Hattori 13ot. Lab. 2: 15， f. [> (1947). 
Plants in smalJ olive.green or brownish green patches; abollt 2 111m. wide. 

Caulid about 3 cm. long， 0.2 mm. in diameter， yellowish browll， somewhat rigid， 

prostrate to ascending， furcately branched， postical flagella few， more or less stOllt 
bllt rather short， rhizoids almost absent above， mostly on base of amphigastria and 
on flagella; cross-section of caulid elliptical， cells strongly thick-walled， inner cells 
somewhat larger and their walls somewhat thinner. Phyllids loosely imbricate， rarely 
approximate， almost horizol1tally to somewhat obliqllely spreading， 110t decurrel1t， 

obliquely inserted， linear-oblong， 1.1-1.3mm. lOl1g， 0.44-0.5mm. wide at base， antical 
margin from base arcuate， postical straight to slightly sinuate， apex obliqllely truncate 
al1d strongly tridentate， 0.3-0.37 mm. wide， teeth somewhat divaricate， large， tri-
angular， acute， sinus acute or obtuse; apical celJs of phylJid 13-18μ， walls thick， 

trigones large al1d acute， medial1 cells 20 x 20-27 /1， trigones large， acute or subnodulose， 

walJs between trigones thin， basal celJs 20-25 x 30-40μ， trigones very large， nodulose， 

often contluent， cllticle nearly smooth. Amphigastria transversely inserted， oblique-
to erect-patent， small， about 1.5 times as wide as the caulid， rotund-quadrate， slightly 
longer than wide， 0.32-0.37 mm. long， 0.3-0.33 mm. wide， apex trul1cate， el1tire， retuse 
or 3-4-1obed for 1/5 the length or less， lobes obtuse; cells same as in phyllid， but 
walls thicker. Oil-bodies 7-11 per cell， oblong to orbicular， 3.5 x 3.5-6.5μ. 

Type loc. Is1. Yakushima， southernmost Kyushu， Japan. Hab. on granitic rocks or a 
thin layer of humus deposited upon rocks， at elevations between 1200 and 1900m.s.m. forming 
a small patch or scatterecl alllon広 otherbryophytes. Iくagoshima:Isl. Yakushima， Mt.恥fiya-
lloura， ca. 1900 1Il.S.I1I. S. lJ.ωto?-i 7744・typein hb. NICH， 7716 ，~betweell Mt. Miyanoura and 
Hananoego， S. H. 7799， 7e05，-Hananoego， ca. 1600mふ lll.S. H. 7667， T. 8ft仇 8886，-between
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Hananoego and Kosugidani， 1200-1600 m.S.111. S. H. ';'565， T. AmαTcαwα19.'100. Kumamoto: 
Mt. Ichifusa， ca. 1700 mふ m.K. }.[ayel)(L1"α仰 .1，164.2， 16.1，(1， 165ft， 2585. Range: Japan (s. 
Kyt1shu). 

We do not find any closely allied species in our area. Small plants of B. 
jαtonica resemble this species in appearance. However， the small， fiat and erect-

patent amphigastria lacking teeth， the narrow phyllids with strong apical teeth， the 
more or less brownish and rigid plants， and the smaller phyllid-cells with large， nearly 

nodulose trigones are fine diagnostic characteristics of this species and are not seen 

in B. jatonica. 

Bαzzαni，αpompeαnα (Sande Lacoste) Mitt. (Fig. IX， 20-37) 

Trans. Linn. Soc. London 2 (3): 200 (1891). Syn. Mαstigolけてyurnpompeα，n~lm Sde. Lacoste in 
Miquel， Ann. Mus. Bot. Lugd.-Bat. 1: 304 (1863f64).--11. toTC'ltiana Hatt. Jour. Hattori Bot. 
Lab. 5: 73， pl. 1， 11 (1951)， sine descr. (Exsiccata) Hatt. Hepat. Japon. ser. 1: 4 (1946). 

Plants in large pale to dark green patches， occasionally somewhat brownish; IIp 
to 7 mm. wide. CauIid to 12 cm. long， 0.5 mm. in diameter， olive-green， ascending 

or prostrate， furcately branched， branches somewhat circinate at apex， postical 
fiagella numerous， long， occasionally branched， rhizoids usually on fiagella; cross-
section of caulid elliptical， outer cells (in abollt 3 rows of cells) thick-walled， smaller 
than the inner， walls of inner cells thin. Phyllids imbricate， slightly convex， hori-
zontally spreading， obliqllely inserted， oblong， to 3.6 mm. long and 2.4 mm. wide at 
base， anticaI base strongly arched， margins straight or slightly sinllate， apex strongly 
tridentate， teeth Iarge， trianglllar， acute; basal cells of phyllids to 36x 54μ， walls 

thick， trigones large， acute， cells smaller towards， and abollt 25μat， apex and 
margins， walls thick， cllticle nearly smooth. Amphigastria contiguous to imbricate， 

large， colorless excluding inner to basal portion， somewhat sinllately insertecl， ap-
pressed to caulid or rarely somewhat patent， rotuncl-quadrate， about 1 mm. long and 
wide， apex (upper margin together) irreglllarly 4-6-10bed， lobes mostly with sharp 

teeth， seldom not lobed but irregularly sharply toothed; hyaline leptodermal cells 
(lacking chloroplasts and oil-bodies) occllpying 2/3 to 5/6 of amphigastria， quadrate 
to rectangular， 25-30 x 25-55μ， walls thin and weak， trigones entirely lacking， cuticIe 
finely verrucose， inner (-basal) cells (occllpying 1/6 to 1/3) same as in phyllids， but 
much smaller， 16-20μ， walls thick. Oil-bodies 4-10 per cell， seldom to 17， orbicular， 

Fig.IX. 
1-19. Bazzαnia kanemarui Hatt. 1. Plant， X 1. 2. Part of caulid， ventral view， X 13. 

3. Do.， dorsal v.， X 13. 4. Cross-section of caulid， X 150. 5-11. Phyllids， X 13. 12. 
Apical tooth of phyllid， X 310. 13， 15. Median cells of phyllid， X 310. 14. Basal cells 
of phyllid， X 310. 16. Amphigastria， X 13. 17. Apical portion of amphigastrium， X 310. 
18. Median cells of amphigastrium， X 310. 19. Basal c巴lIsof amphigastrium， X 310. 
20-37. Bazzania pompeana (Sde. Lac.) Mitt. 20. Plant， X 0.8. 21. Part of caulid， 

ventral view， X 13. 22. Do.， dorsal v.， X 13. 23. Cross-section of caulid， X 150. 24-27. 
Phyllids， X 7. 28. Apex of phyllid.tooth， X 310. 29. Median cells of phyllid， X 310. 30. 
Basal cells of phyllid， X 310. 31-33. Amphigastria， X 13. 34. Apex of amphigastrium， 
X 40. 35. Apical tooth of amphigastrium (smaller one)， X 310. 36. Median cells of 
amphigastrium， X 310. 37. Basal cells of amphigastrium， x 310. 
Figs. 1-19 were drawn from specim. S. HoαttO?・i7'SO.:-paratypc; thc others from K. Okadα 

4.'l; all drawn by M. Mizutani. 
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ovate or oblong， homogeneous and glistening， 6-8 x 6-20μ (llsllally abollt 7-12μ)， 

long oil.bodies occasionally partite or constricted， so that they appear to be fllsed 

with small ones at both edges; hyaline cells of amphigastria entirely lacking oil-

bodies， bllt inner (-basal) cells containing several small oil-bodies together with many 

chloroplasts. 
Type loc. Japan， lacking definite locality (leg. Siebold; Pompe van Meerdervoort). Hab. 

on rocks covered with humus， on banks and occasionally on stumps and decayed wood， in 
more or less shaded， moist places， usually forming loose mats， at low elevations; common in 
south-eastern Japan， less frequent northward and its northernmost known station is nr. Sendai， 

n. Honshu. Range: Japan (Honshu， Shikoku， Kyushu). 

This rather magnificent species is known from ]apan between 31-380 N. Lat. 
and nowhere else， and is regarded as a representative of ]apanese Lepidoziaceae. 

Formosan B. magna Horikawa seems to be close!y related to it. However， the 
hyaline cells of amphigastria are limited to several marginal ro¥Vs. Boreal B. 
trilobata has amphigastria whose 1-2 rows of marginal cells are often hyaline and 

leptodermal. Ihsiba (1934) described a variety of B.ρOIJψeana from Sakhalin. But 

B.ρomteana would never grow in sllch a northern locality. His material certainly 

belongs to B. trilobata. 

Bαzzαni，ααlbicans Steph. (Fig. X， 1-27) 

IIedwigia 32: 204 (1893). Syn. Mωtigobr'/lumαlbicωlS Steph. Sp邑c.Hepat. 3: 465 (1908)ー-

M. nαgasali:ienl'e Steph. loc. cit.--M.的kearmrnSteph. loc. cit.， pro parte (incl. typ.).--M. 
tenuisti')Jltllun Steph. Spec. Hepat. 3: 466 (1908).ー一一ーna.zzαniαtenllisti7l1llαSteph.in Yasuda， 
Shokubutsugaku Kakuron， Inkwabu， 711 (1911).--Mαsti[JobrYll?ll. brevidens Steph. Spec. Hepat. 
6: 456 (1924)， s抑 .7IOV.ー-M.corea.nurn Steph. Spec. Hepat. 6: 470 (1924)， syn. 7IOU.ー-M.
koyαsαnwn Steph. Spec. Hepat. 6: 471 (1924)， sy冗.71仰.ーー-M.okαηntrαnUr凡 Steph.Spec. Hepat. 
6: 475 (1924)， syn. 7IOV.-一一Hαzzα制品 C仰 ・eαnα(Steph.)Hatt. ]our. ]ap. Bot. 19: 345， f. 21 (1943). 
一一U.a.lbicans fo. jlαvida Hatt. Bull. Tokyo Sci. Mus. 11・12，f. <]-5 (1944).一一H.tr'idens var 
仰 ponicaHatt. et fo. subtridens Hatt. Bull. Tokyo Sci. Mus. 11: 21-23， f. 12-18 (1944).一一H.
br'evid仰 s(Steph.) Hatt. Bot. Mag. Tokyo 59: 26 (1946)， syrι. nou.一一U.koyasanα(Steph.) Hatt. 
Bot. Mag. Tokyo 59: 29 (1946)， syn.仰 V.一一13.nαραsαkiensis (Steph.) Hatt. loc. cit.， s仰• nov. 
- n.okαmltranα(Steph.) Hatt. loc. cit.， syn. nov.一一B.αlbicαnsvar. illtm・mediαHatt.Jour. 
Hattori sot. Lab. 2: 12， f. 4 (1947)一一u.州倒的simaKamimura， Contr. Hepat. Fl. Shikoku. 

23， pl. 1， 1-0 (1952)， s抑 .ηoV.--M，αsti{Job吋 nmtr'ide畑 [nontR. B. et N.) Lindenb.] auct. 
(quoad plant. Japon.): Sande Lacoste in Miquel， Ann. Mus. Bot. Lugd.-Bat. 1: 303 ( 186:~/64) 

& Prol. Fl. Jap. 391 (1867); Steph. Spec. Hepat. 3: 442 (1908)， p.p.; T. Ito， Fl. Miekell 800 
(1932).- Bαzzania tridens [non (R. B. et N.) Trev.] auct. (quoad plant. Japon.): Mitt. Trans， 

Fig. X. 
1-27. Bazzania albicans Steph. 1. Plant， x 1. 2. Part of caulid， ventral view， 

x 13. 3. Do.， dorsal v.， X 13. 4. Cross-section of caulid， X 150. 5-R. Phyllids. 
X 13. 9. Apical tooth of phyllid， X 310. 10. Median cells of phyllid， X 310. 11. Basal 
cells of phyllid， X 310. 12-17. Amphigastria， X 13. 18. Apical portion of amphigastrium， 
X 310. 19. Basal cells of amphigastrium， X 13. 20-27. Phyllids and amphigastria， X 13. 
28. Bazzαnia oshimensis (Steph.) Horik. 28. Phyllids and amphigastria， x 13. 
Figs. 1-19 were drawn from specim. S. HattO?'i 111・S4v; fig. 20 from the type of n. 

αlbicα.nS; fig. 21 from the type of Mαstigobry7~?n coreanu.骨~; fig. 22 from the type of M. 
b1"evidens; fig. 23 from the type of M. okα，1n1tr・αn1l1n;fig. 24 from the type of .W. 11αρα-
sαkiense;白g.25 from Faur・ie1836 (det. Stephani as "W. tαkean1t1n);匂.26 from the typc 
of 11/[. ten1(i.~tip1tl1tm; fig. 27 from Makino's collection (det. Stephani as H. tride附 N.);
匂.28 fl加 1the type of lW. 08himense; all drawn by M. Mizutani. 
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Linn. Soc. London， ser. 2， 3: 200 (1891); Steph. Bull. Herb. Boiss. 5: 78 (1897); Makino， Bot. 
Mag. Tokyo 11: 34 (1897); Steph. Spec. Hepat. 3: 442 (1908)， p.p.ー -MαstigolYl"yumceylanicum 
(non Mitt.) auct. (quoad plant. Japon.): Inoue， Bot. Mag. Tokyo 15: 92 (1901).--Bα.zzania 
ceylanicα[non (Mitt.) Nichols.] auct. (quoad plant. Japon.): Hatt. Bul1. Tokyo Sci. Mus. 11: 
14，工 (;-7(1944); Jour. Hattori Bot. Lab. 7: 40 (1951)， cum not. (Exsiccata) Hatt. Hepat. 
Japon. ser. 1: 2 (1946); 7: 302 (1956); 8: 352 (1956). 

Plants in pale， yellowish or brownish green patches; 1.5-4 mm. wide. Caulid 

to 5 cm. long， 0.2-0.4 mm. in diameter， brownish， prostrate to ascending， furcately 

branched， branches somewhat circinate at apex， with several postical ftagella which 

are rarely branched， rhizoids mostly limited to tips of ftagella; cross.section of 

caulid elliptical， outer cells thick.walled and smaller than the inner ones. Phyllids 

alternate， imbricate， slightly convex， obliquely inserted， horizontally spreading， 

somewhat deftexed in drying， not decurrent， oblong-ovate， usually 1.3-1.7 mm. long 

(seldom up to 2 mm. or only 1 mm. long)， 0.7-1 mm. wide (seldom to 1.3 mm. or only 

0.5 mm. wide)， antical base more or less strongly arched， antical margin arcuate， 

postical slightly sinuose or nearly straight， apex truncate and tridentate， usually 

0.3-0.6 mm. wide， teeth triangular， acute， sinus acute or somewhat sinuate; basal 
cells of phyllids nearly oblong， up to 40 x 60μ， thin-walled， trigones mostly large， 

acute， median cells rectangular， 20-30x25-40μ， trigones smaller than the basal 

ones， apical and marginal cells subquadrate， 12-20It， thick-walled， cuticle smooth or 

nearly so. Amphigastria hyaline and delicate in texture， appressed to caulid， slightly 

imbricate to contiguous， about twice as wide as the caulid， rotundate-quadrate， 

lIsually 0.5-0.8 mm. long and wide， apex rounded-trllncate， nearly entire or repand， 

occasionally with few small teeth， margins entire or repand; cells (excluding basal 

portion) hyaline and leptodermal， quadrate to rectangular， 20-30 x 20-50μ， tngones 

entirely lacking; basal cells smaller， in several rows along insertion， occupying 

1/20-1/10 the amphigastria， 15-20 x 15-30μ， thick-walIed， obscure with chloroplasts 

and oil-bodies 2-12 (mostly 4-6) per cell， orbicular， about 5μin diameter， or ovate 

and about 7 x 10-12μ， or oblong and up to 9 x 18μin size， homogeneous and glisten-

ing， but faint， irregular net-Iike shadow often observed; oil-bodies few and smaller 
(merely 3μin diameter) and often nearly lacking in cells at apex and along margin; 

in hyaline cells of amphigastria oil-bodies entirely lacking. 

Type loc. Saijoji， Japan (Dr. Kar1 Muller Halle no. 14・typein hb. G). Hab. on rock-
wal1s， ledges and c1i任s，soil-banks and cuts， bases and lower trunks of trees， stumps and 
decaying wood， forming small or often extensive patches in shady， moist to more or less 
sunny， dry places at low elevations in Japan; rare in northern Honshu and not occurring in 
Hokkaido. Range: Japan (Honshu， Shikoku， Kyushu， Ryukyu)， Formosa， Korea， China. 

The specific epithet‘αlbicans' may refer to its occasionally whitish shoot-tips. 

1n the type specimen we observed some such tips which were thought to be callsed 

by injllrious environmental factors such as drying and frost. SlIch whitish shoot-

tips are very rare both in field and herbaria_ 
B. albicans may be the most frequent and most variable species of the family 

in our area， as shown by its extensive synonymy. The following 4 major groups 

will be recognized， although a number of intermediates occur between them: 
1) The first group is small in size， clearly olive-green in color， somewhat 

glossy but brownish when dried. Its phyllids are small， nearly linear， that is， with 

apex slightly narrower than base， This form seems to be limited to the southern-
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most end of our area， and on Yakllshima Island it is especially common in lowland 
forests. Formerly this grollp was mostly identified as B. ceylanica. 

2) The second form is large in size， forming rather loose green or yellowish 
green patches on decaying wood， hllmlls-covered rocks or similar substrata in 
montane forests in sOllth-western ]apan. Its amphigastria tend to be more or less 
elongate. For this form several taxa were described (such as B. albicans var. 
intermedia Hatt.=fo. fiavida Hatt.=B. irulells var. nitρonica Hatt. and its forma 
subtridens). B. oshimensis may be the extreme form of this type， and may possibly 
be regarded as a localized vicariant of B. albicalls. 

3) The third form is most widely distribllted in Ollr area. The type specimen 
and most species cited in synonymy are inclllded to this form. It OCCllrs uSllally 
on bark of trees， tll任-cliffs，soil-banks and cllttings， when not so shady or damp. 
Mastigobryum tenuis#ρulum， M. o}w1JlUraJl1t11l， M. nagasaluense， M. talaanum，ρ.ρ. 
and M_ coreanum are small plants of this form. Cadllcous phyllids are occasionally 
observed in this form， possibly callsed by drying and/or other llnsuitable conditions. 

4) The fourth form OCCllrs in the montane districts of the northernmost part of 
the range of this species. Plants are as large as in the second form or even 
larger， and are green in color. Remarkable characteristics are the more or less 
toothed apex of amphigastria， and large phyllids with wide apex (abollt 2 mm. long， 
l.2 mm. wide at base， 0.5-0.8 mm. wide at apex). The sllbstrata inclllde bases of 
trees， particlllarly of C久vρtonzeriajatonica， decaying wood and hllmlls-covered rocks 
beneath forests. Hattori once sllggested a varietal name‘major' for this form. 
It may be notable that B.ρOIJψemzαdoes not OCCllr in the area of this form and 
this form is the nearest to B.ρomρeaJl(l among the four. 

Also depauperate plants are often fOllnd on bark of trees. In sllch extremes， 
phyllids are often cadllcous， less than 0.5 mm. in Iength and mostly simply aCllte 
at apex， ftagella are very poorly developed， and rhizoids are often seen on the base 
of the amphigastrium. B. minutissima is such an extreme form. These plants， 
however， are certainly habitat modifications， caused by severe conditions on trees， 

and may be included in the third form. 

B. albicalls seems to be of tropical origin. Paleotropic B. intermedi(l (G. et L.) 
Trev.， B. tridens (R. B. et N.) Trev.， and B. fOJ川 osae(Steph.) Horik. are among 
its allied species. However， the most clearly related species may be B. oshunellsis 
which occurs， although very rare， in the southern part of Ollr area. We may， how-
ever， regard B. oshimensis as conspecific with B. albicalls， uniting it through the 
second form of the latter. B. oshimensis is separable from the second form of s_ 
albicalls only by its elongate amphigastria. 

Bαzzania oshimensis (Steph.) Horikawa (Fig. X， 28) 

Jour. IIiroshima Univ_ SCI'. b， 2. 2: 197 (19:l4). Syn. MαstigolwYU1n oshirnense Steph. Spec. 
Hepat. 3: 466 (1908) 

Plants in large， yellowish green or green， bllt brownish when dry， patches; 
3-4 mm. wide_ Caulid to 7 cm. long， 0.4-0.5 mm. in diameter， green， prostrate to 
ascending， furcately branched， branches somewhat circinate at apex， with several， 

occasionally branched postical ftagella， rhizoids almost restricted to ftagella-tips. 
Phyllids imbricate， convex， horizontally spreading， more or less strongly defiexed 
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Maps a.g. Distribution of species in Japan. 

a. -1-Bαzzα.niααlbicα，7IS. 
b.・B.bidentulα， -1-n. denudαtαsubsp. m:ifolia，. 

c.・B.pompeα党a， -1-n. tricrenata. 
d.・B.t1・ilobαω， -!- B. fau?'iαηα， わ n.yoshinαuαnα， b，. H. japonica. 
e.・Lepidoziαreptans， 十 L 世it'l・eα.
f.・D.fila'nentosα， 十 郎 c?'olepidoziαmαkinoana.
g.・BαzzωI.iα peα.rsonii.， + B. mαyeba1'αe， 0 B. lca1回ma1.~ti ，

b，. R. yαk:ushimensis， .... H. oshimensis， * Lepidoz旬 wallichiana.
圃 L.fa~t1'ianα. 

when dry， obliquely inserted， not decurrent， almost falcate in sitlf， ovate.oblong， 
2-2.2 mm. long， 1.1-1.2 mm. wide at base， antical margin from st1'ongly arched base 
widely a1'cuate， postical margin slightly sinuate， narrowed towa1'cls apex， apex 0.35-
0.4 mm. wide， strongly tridentate， teeth large， triangular， acute， sinus acute 01' 

りbtuse;apical cells of phyllids 15-20μ， subquadrate， thick.walled， basal cells 28-35 
x50-60μ， rectangular， walls thin， trigones large， acute or more or less nodulose， 
cuticle nearly smooth. Amphigastria hyaline and delicate in texture， more 01' less 
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densely imbricate， nearly transversely inserted， appressed to caulid， subrectangular， 

twice as wide as the caulid， about l.5 times as long as wide， l.2-l.3 mm. long， 

0.8-0.85 mm. wide， apex subtruncate， irregularly repand or slightly 2-3・lobate，
margins similarly repand; cells hyaline and leptodermal， mostly subquadrate， 15-25μ， 

trigones entirely lacking， basal cells obscure with chloroplasts and oil.bodies， thick. 
walled， 15-20 x 30 /l， trigones large， the same as in phyllids. Oil.bodies unknown. 

Type loc. IsI. Amami.oshima， Kagoshima Prefecture， southernmost Japan. Ehim巴 Mt.
Higashi・akaishi，ca. 1400m.s.m. on serpentine covered with humus and bases of Chamαecypar“ 
obt1ιsα，H.hω1M3 1401. Kagoshima: Isl. Yakushima， Kosugi valIey， 700-800m.s.m. S. Rαttori 
828R，-ca. 1700 mふ m.on granitic rocks covered with humus， Y. Nishihω・α088;Isl. Amami. 
oshima， U. F，α，uri9089・schizotypein hb. KYO. Seemingly very rare and restricted to the 
southern part of our area. Range: Japan (Shikoku， Kyushu， Ryukyu). 

The illustration of this species was given by Hattori (1943， p. 246， f. 22)， based 
on the original material kept in the herbarium of Kyoto University. As already 
discussed by Hattori (1947， p. 17， f. 4， a-d; 1952， p. 41) this species is cJosely 
related to， and the local vicariant species of， B. albicωIS. The diagnostic character. 
istics of this species are its large size of plants， long phyllids (2-2.2 mm.) with 
narrowed and rather strongly tridentate apex (0.35 mm. wide) and particularly the 
elongate amphigastria (l.3 mm. long， 0.85 mm. wicle) which are hyaline ancl delicate 
111 texture. 

Species whose records are uncertain 

sficrolepidozia setαceα(Mitt.) Joerg. was recorded as in Japan uncler the genus 
Lepidozia by Mitten (1891， p. 199)， Stephani (1897， p. 80)， 1noue (1898， p. 74)， 
Horikawa (1934. p. 202)， Hattori (1944， p. 25) and others. However， as mentioned 
by Hattori (1947， p. 22-24)， most of them are surely identical with MiC1叫etidozia
ηwki1l0ωw. We do not find true M. setαcea occurring in Japan， although geu・
graphically it may be possible that M. setαcea does grow in the northern or upland 
districts in Japan. 

Bazzαnia ceylanicα(Mitt.) Nichols. was also recorded in our area by Yoshinaga 
(1901， p. 92， under Mastigobryum) and Hattori (1944， p. 14). However， Hattori (1952， 

p. 40) doubted the identity of Japanese plants with those of Ceylon， the type locality. 
1n this paper we treat these Japanese materials as a form of B. albicans. Recently 
we studied the type material of B. ceylanica which proved to be quite di任erent
taxon from the Japanese plant formerly identified with it. The true B. ceylanicα 
has firm amphigastria as in B. japonica and its allies. The amphigastria are 
cuneiform.quadrate in shape and irregularly dentate at apex. We could not find no 
Japanese collections identical with B. ceylanica. 

Bazzαnia cordifofi，α(Steph.) was once recorded by 1noue (1900， p. 39)， referring 
to his collection (no. 22， Sept. 1898) made on Mt. Gozaisho in Prov. Tosa. The 
identification was made by Stephani to whom 1noue sent the duplicate. Stephani 
(1908， p. 427) cited Japan as the habitat of this species. We found a coIlection 
made by U. Faurie on Mt. Jizogadake near Kofu (no. 1312， July 1903) and so identi. 
fied by Stephani. Hattori (1952， p. 40) treated the Japanese material recorded as 
B. cordifolia as identical with B. fissifolia var. subsil1ゆlexwhich is included in 
synonymy of B. tricrenata in this paper. We also examined the above-cited two 

collections， which proved to be identical with B. tricrcnata. B. cordグ'oliαisa little 
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known species only found in Yunnan. Its type specimen (Ieg. Delavay) has not 

yet been studied. 

Bαzzαnia sinensis (Gott.) Steph. was recorded as occurring in ]apan by Stephani 

(1897， p. 78)， Makino (1897， p. 34， after Stephani's determination) and Ihsiba (1936， 
p. 190). However， we regard these records as erroneous identifications by Stephani 

who did not cite ]apan for its habitat in his ‘Species Hepaticarum ' vol. 3， p. 506 

(1908). We examined Makino's collection (Nov. 1895， in hb. TSM， no. 21065) on 

which the former two records were based， and found it to be B.αlbicans， but not 
B. sinensis， as Hattori (1952， p. 41) suggested earlier. 

Bαzzαnia tridens (R. B. et N.) Trev. has been recorded several times in ]apan. 

We consider， however， all the ]apanese material referred to B. tridells to be con-

specific with B. albicωlS. As for the affinity (Jf the two species we wish to reserve 

our opinion until ample Indomalayan collections (incl. Himalayas) of B. trideJls can 
be obtained. 
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Andreaea nivalis Hook. (Andreaeaceae) On andesite rocks submerged in stream， 
2600-2700m.3， Mt. Ontake， Nagano， N. T.4 ser. 8， no. 351; ser. 12， no. 551. 

A. rupestris Hedw. var. fauriei (Besch.) Takaki On andesite rocks， 2890 m.， Mt. 
Yatsu， Nagano， N. T. ser. 9， 110. 401; on volcanic rocks， 1950m.， Mt. Dai-
setsu， Hokkaido， Y. K. ser. 12， 110. 552. 

Anisothecium rtρscens (Dicks.) Lindb. (Dicranaceae) On wet rocks and cliff， 100111.， 

Hitoyoshi， Kumamoto， K. M. ser. 8， 110. 352; ser. 9， no. 402. 
Anomodon aPiculatus Bryol. eur. (ser. 7， 110. 301)ー>A.rugelii! 
A. armatus Broth. (ser. 7， no. 302)→A. longifolius ! 

A. decurrens Card. (Thuidiaceae) On exposed limestones， 400111.， Mt. Kaharu， Fllku-
oka， A. N. ser. 10， nO.451. 

A. giraldii C. Mull. On dry rocks， Kamuikotan， Hokkaido， A. N. ser. 12， 120. 553. 
A. longifolius (Sch1.) Hartm. On trees， 300 m.， Kamuikotan， Hokkaido， A. N. ser. 

7， 幻0.302.
A. rugelii (C. M.) Keissl. On bark， 700 m.， Sounkyo， Hokkaido， A. N. ser. 7， 110. 

301; on base of Quercus， 1300 m.， Mt. Tateyama， Toyama， Z. 1. ser. 12， 110. 

554. 
Archidimn japonicwn Broth. (Archidiaceae) On moist soil， 10 m.， Obi， Miyazaki， 

λ1[. M. ser. 12， 110. 555. 
AstolnU1n crispu7n (Hedw.) Hampe (Pottiaceae) On soil in pot， Fuchu， Tokyo， U. 

M. ser. 10， 110. 452. 
Atrichum ulldulatu1n (Hedw.) Beauv. (Polytrichaceae) On semishaded soil bank， 

1600 m.， Mt. Norikura， Gifu， S. H. ser. 12， 110. 556. 
A. undulatum var. haussknechtii (Jur. et Milde) Frye On andesite， 2050 m.， Mt. 

Yatsu， Nagano， Z. 1. ser. 10， no. 453. 
Aulacomniu1Jl heterostichu1n (Hedw.) B. S. G. (Aulacomniaceae) On rotten logs in 

shade， 700 m.， Mt. Meakan， Hokkaido， A. N. ser. 11， no. 501. 

A. palustre Schwaegr. Wet sandy soil， TSlliji， Niigata， Y.よ ser.9， no. 403. 

Barbellaρendula (Sull.) Fleisch. (Meteoriaceae) Pendulating on twigs of shrubs， 
20cm.， Obi， Miyazaki， Z. 1. & M. M. ser. 11， no. 502. 

Barbula gigantea Fllnck (Pottiaceae) On sandy limestone cliff， 1850 m.， Chichibu， 
Saitama，よ N.ser. 11， 110. 503. 

β. reflexa (Brid.) Brid. On Iimestones， 700 m.， Nippara， Tokyo， U. M. ser. 9，幻O.
404; on wet rocks， 1200m.， Misaka-pass， Yamanashi， M. M. ser. 12， no. 557. 

1 Department of Biology， Faculty of Science， Kumamoto University; also Hattori Bo-
tanical Laboratory. 2 Hattori Botanical Laboratory. 3 Altit. 8upra mαγe. 

4 Initials of collector's name.-Cf. List of collector! 



120 .lOllrtl. I!attori Bol目 Lah.No: 1¥) 1 ~) ;，持

B. lmguiculata Hedw. 011 caJcareous rocks， 80111.， Koollose， Kumamυto， l¥. M. Sl'r. 。，110. 405; on soil， Ofuki， Ehime， K ο. ser. 10， 110. .J5-1. 
βracllyll1ellIltlll cxile (Do7.. et Molk.) Doz. et Molk. (Bryaceae) On Sllllny stonc wall， 

10 m.， Oita， A. N. ser. 9， 110. 406. 
Bracllyt!UlCUtlll buc/z(l}l(llli (Hook.) -]aeg. (Bracbytheciaceae) Base of concrete wall 

and on loamy soil， Asakawa， Tokyo. U. M. scr. 12， 11ο.558. Scr. 7， J/O. 
303 shollld be B. j!agellarc ! 

B. eustegiulIl Besch. On rotten logs beneatb [orest， 450 m.， Nishilap， IIokkaido， 

T. Yo. ser. 8， 110. 353. 
B. sagellare cHedw.) Jenn. On rocks， 600111.， Hitoyoshi， Kumamoto， J(. M. ser.7， 

11υ. 303，-labeled， B. bltclwll([lli. 
JJ. 'zcllJlilll'lOc!a(/ulIl Broth. et Par. On rocks， 100 1ll.， Ilitoyosbi， Kumamoto， K M. 

ser. 7， 110. 30.); sc}'. 9， 11υ. .107. 
B. reflcxltlll (Starke) B. S. G. 011 hUl11l1s.covcrcd I・υcks，1000 Ill.， Mt. YlIbari， ((ok. 

kaido， T. C. ser. 10， 1/0. 455. 
B. rivularc B. S. G. On earth beneath Larix woods， 350111.， III・. Asahigawa， Hok. 

kaido， T. C. scr. 9， 110. 408. 
B. ullcinzfoliulIl Broth. et Par. Coniferolls forest floor， 2600111.， Mt. Yatsu， Nagano， 

D. S. scr. 12， 110. 559. 
B. l!'ic/zurac (Broth.) Par. On bank， 100m.， Isshoochi， KlIll1all1olo， J(. M. ser. 12， 

ηo. 560. 
Breidleria arcuata (Lindb.) Loeske (Ilypnaceac) Damp soil， 100 m.， Nishinomllra， 

Kumamoto， J(. M. SCY. 7， no. 305. 
B. l!oll1a!iacea (Besch.) Broth. On rocks， 600 m.， nr. Hitoyoshi， Kumamoto， ](. M. 

ser. 12， nO.561. 
Brot!l(Jra IC(l1Ia (Sull.) C. Mull. (Dicl羽1aceae)On bark of Crytto}//(J/・ia，Mt. Mitake 

w. of Tokyn， U. M. ser. 9， 110. 409; on conifers， 100 m.， Hitoyoshi， Kumamoto， 

J(. M. scr. 12， JlO. 564. 

Brotlzerclla /zcllollii (Dub.) Broth. (Sematophyllaceae) On Cryttollleria trunks， Mt. 
Myogi， Gumma， U. 111. scr. 7， JIO. 306; on rocks， 160 m.， Koonose， Kumamoto， 

K. M. scr. 9， 110.410. 
Bruclzia lIlicrosρo/'a Nog. (Dicranaceae) On muddy soil， 100 m.， Kinoye， Kumamりto，

K M. ser. 8， 854; scr. .12， 1lO. 565. 
Bryll1lia sublacvifoiia Broth. et Par. (Brachytheciaceae) On damp soil， 1200111.， 

Ichil】1I， Kumamoto， !C iVl. SCY. } 2， JW. 562. 
β. tric/zolllilria Dix. et Ther. On rocks， 600111.， nr. Hitoyoshi， I<lImal11oto， f(. M. 

scr. 12， 1l(). 563. 
Bryoxitlziul/l savatieri musl1.) Mitt. (Bryoxiphiaceae) Overhanging granitic cliff， 

2200 m.， Mt. Kisokoma， Nagano. D. S. ser. .1 1， 110. 504. 

Bryltlll caestiticu/IJI Heclw. (sryaceaeJ On boulders， 100 m.， Hitoyoshi， Kumamoto， 
1¥.. M. scr. .11， 1/0. 50fi. 

β. caρillarc Hedw. var. nagasakemc (Broth.) Ochi (scr. 11， 110. 5051円 var.I'ubrolilll' 
batulil ! 

B. caρillarl' Hedw. var. rubrolimbaium (Broth.) Bartr. On concrete， Tottori， H.ο. 
ser. 11， 110. 505. 

B. coronatulJl Schwaegr. On soi!， 150m.， Yυshio， Kumamoto， f(. M. ser. 11， JlO. 501. 
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/1. erytlzrocarjりIIIIlSchwaegr. On mりislrocks andυn bank， 100 Ill.. ()no IH・. IIilo・
yoshi， KlImamoto， K.λ1. ser. 10， JIO. 456; scr. 12， 120. 566. 

11. /iigoeJlse Ochi Abandoned charcυal-kiln， 200 Ill.， 11r. Hitoy倍以ラ KlIma111oto，]{. M. 
ser. 12， 110. 567. 

B.ραllescens Schleich. On soil in rocky place， Ryogase， Niigata， Y. 1. scr. 11， 110・

508. 
H. wic/iurac Broth. On llloisl rocks， 300 m.， H i toy()~hi ， KlImamoto， K. M. scr.10， 

110. 457. 
βllxbαumia aρ/iylla Hedw. (Buxballmiaceae) 011 scmishaded bank， 1500-2000111.， 

Mt. Ontake， Nagano， N. T. et al. ser. 11， 110. 509. 

Callicrgollella CllS.ρidatα(Brid.) Loeske (Amblystegiaceae) On semishaded， damp 
chert， 1250 m.， Mt. Ontake， Nagano， N. T. ct al. scr. 10， 110. 458. 

CalyρtotlzeciUJJl jaρOJliclIJJ/ Ther. (Neckeraceacl 011 semishaded rocks， 500 lll.， Isl. 
Tokllnoshima， Kagoshima， 1'. S. scr. 10， 110. 459. 

Camρylium chrysothyllum (Bricl.) Bryhn (Amblystegiacea巴) 011 bank， 200 m.， Koo・

nose， Kumamoto， K. M. ser. 7， 110. 307; on limestones， 60 m.， Agekawa， 

Niigata， Y. 1. ser. 10， 110. 460; 011 calcareous rocks， 100 m.， Isshoochi， Kuma-
moto， K. M. ser. 12， 110. 568. 

C. stellatu1n (Schreb.) Lang. et C. Jens. 011 ll10ist limestυnes in shade， 500111.， 
Rashomon， Okayama， A. N. ser. 9， 110. 411. 

CamtylotodiU1Jl euthorocladu1n (C. Mull.) Besch. (Dicranaceae) 011 luff exposed and 
drying， 300 m.， Sakurajima Volcano， Kagoshima， T. S. ser. 7， 110. 308. 

Claotodium micro.ρhyllum (C. Mull.) Broth. var. settentriollale Card. (ser. 9， 110. 
412)→C.ρrionothyllulIl var. scttcJltriOJlale ! 

C.ρrionothyllum (C. Mull.) Broth. var. settentriollale Card. (Thuidiaceae) On cal-
careous rocks， 150 m.， Koonose， Kumamoto， J(. M. ser. 9， 110. 412. 

Clastobrylt1JZ Iwtoi Broth. (Sematophyllaceae) 011 tombstones beneath CryttoJllcria 
forest， 800111.， Mt. Koya， Wakayall1a， Z. 1. & 1¥1. M. ser. 12， 110. 569. 

Cosci1l0d01l cribroslIs (Hedw.) Spruce (Grill1miaceae) On exposed， dry rocks， 1700111.， 

Mt. Sobo， Oita， A. N. ser. 10， IlO. 461. 
Cratol1curon filici1lum (Hedw.) Broth. (All1blysteεiaceae) 1n patches on coniIerom; 

forest ftoor， 2330m.， Mt. Yatsu， Nagano， D. S. scr. 7，110. .909; on swampy 
grassland along river， 1100 m.， Miwa， Nagano， N. T. ser. 11， 110. 510. 

Cηtlzaea obovatocarta Okamllra (Cryphaeaceae) On Morus alba， 400111.， Tomisll， 
Hyogo， Y. T. ser. 9， JlO. 413. 

Ctellidium homaloρlzylluJIl Broth. et Yas. (Hypnaceae) On rυcks， 300 m.， Isshoochi， 

Kllmall1oto， K. j'v1. ser. 11， JlO. 511. 
Cyathoρhorella Izoolwrianα(Griflith) Fleisch. (Hypopterygiaceae) On semishacled 

rock-face， 300 m.， Miwa， Aichi， Z. 1. sei'. 10， IlO. 462. 
Cynodo1ltiU11lρolycartu1Jl Schpr. (Dicranaceae) On semishaded clay bank， 2850111.， 

Mt. Ontake， Nagano， N. T. et al. ser. 8， JIO 355. Scr. 9， 1lO. 414 shり111d
be OreollJeisia laxijolia ! 

CY.ρtodontoρsis obtusijolia (Nog.) Nog. (Cryphaeaceae) On branches of RllOdodendroll 
side of Kagami riv.， 120m.， Tosayama， Kochi， T. Y. ser. 9，110.415; on twigs 
of RllOdodendroJl alung rapid stream， Furikll旨a，Aichi， N. 1'. ser. 12， }/ο.570. 

Dendrocyathoρhorumραrαdoxum (Broth.) Dix. (Hypopterygiaceae) On shale beneath 
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Clツiうlonzeriαwoods，300m.， Izumi， Kagoshima， M. M. ser. 11，110.512. 

DicraJlella tosaellsis Broth. (Dicranaceae) On exposed clayey soil， 15 m.， Nichinan， 

Miyazaki， A. 1. & C. M. ser. 8， 1lO. 356; on damp tuffaceous sand， 20 m.， 

Nichinan， Miyazaki， D. S. ser. 10， no. 463. 
DicranodontimJl denudatum (Brid.) Hag. (Dicranaceae) On decaying wood， 600 m.， 

Iino， Kumamoto， K. M. ser. 8， no. 357. 
Dicrmlltlll JWJ/luloslt1Jl Mitt. (Dicranaceae) Beneath conifers， 2600 m.， Mt. Yatsu， 

Nagano， D. S. ser. 8， IlO. 358. 
JJ. majus Smith. Humus in shade， 1000m.， Mt. Daisetsu， Hokkaido， A. N. ser. 7， 

ηo. 310. 
D.ρerindntzω1 Card. (ser. 8， no. 358)→D. ha11lltlosmlZ Mitt. 

D. rugOSlt1ll Brid. Beneath conifers， 2600 m.， Mt. Yatsu， Nagano， D. S. ser. 8， 11υ. 

359; on soil， 25m.， Kinoto， Niigata， Y. 1. ser. 12， 110. 571. 

J). ulldulatum Ehrh. (ser. 8， na. 359)→D. rltgosum ! 

JJisticJ20tJzyllulIl maibarae Besch. (Hookeriaceae) On wet rocks， 600 m.， Hitoyoshi， 

Kumamoto， K. M. ser.8，幻o.360; on moist rocks beneath forest， 360 m.， Mt. 

Miyagi， Aichi， N. T. ser. 10， no. 464 

Di triclzuIILρallidulJl (Hedw.) Hampe (Ditrichaceae) On soil， 700 m.， Hitoyoshi， 

Kumamoto， K. M. ser. 8， ILO. 361. 
DoliclwJl/itra cylJ必ずolia(Lindb.) Broth. var. subintegerrima Okamura (Lembophyl・

laceae) On decaying logs， 1700 m.， Chichibu， Saitama， D. S. ser. 7， 110. 311; 

O!l rotten logs， 750m.， 11r. I-litoyoshi， Kumamoto， K. M. scr. 11，120. 513. 

])οzya jatonIca Lac. (Leucodontaceae) On trees， I-Iongusan， Aichi， N. T. ser. 8， 
110. 362. 

Drψαl1oc!adus e:xaJl1zulatus (Gumb.) Warnst. (Amblystegiaceae) submerged， 1400 m.， 

Oze.bog， Fukushima， U. M. ser. 8， 1l0. 363. 
D. jluitmls (Hedw.) Warnst. In bog 11r. hot spring， 2400111.， Mt. Tateyama， Toyama， 

/.. J. scr. 12， JlOS. 572/4. 

J). j(/þOl1 iCI~S Dix. Seaside l11arsh， Isl. Tomogashima， Wakayama， T. J(o. scr. 10， 

JlO. 465. 
J). ul1CIl1afus (Hedw.) Warnst. On tree.tru!lks and -base己 in!'hacle， ~OO 111.， Mし

Daisetsu， Hokkaido， A. N. ser. 9， 110. .116. 

/)ut!Jiclla saccida (Card.) Broth. (Trachypυdaceae) On mυist rocks， 100m.， 1ll・-

Hitoyυshi， Kumamoto， K. M. scr. .12， 110. 575. 

j)• ρι・1!uCCJlS Card. et Ther. On wetty shale cliff， 150 m.， Sakatani， Miyazaki， M. 

九1[.ser. 11， JIO. 51"1. 
EJltodoll clUlllcJlgeri Par. (EntodolJtaceae) On rocks， 150 m.， Hitoyoshi， Kumamoto， 

K.λ1/. scr. 7， 110. 312. 

E. cll!oroticus Besch. On rocky ledge， 600 1l1.， I-litoyoshi， Kumamoto， K M. ser. 8， 

JIO. 364. 
E. cltruatIraJJlcus Card. ()ll wet roc!<s， 120 m.， Nishinomura， Kumamυtυ，K M. scr. 

12， JlO. 576. 
E. drnmmolldii (B. et S.) Jaeg. On large Shiia trunk， 100 m.， Dazaifu， Fukuoka， 

T. O. ser. 12， 110. 577. 
E. tereticaulis Nog. (1l. sρ.) 011 moist shale boulders， 300111.， Izumi， Kagoshima， 

M. M. ser. 12， 120. 578. 
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E. losae Besch. On shady rocks， iOO m.， Obira， Oita， A. N. ser. .10， JlO. 466. 

Eρtρterygium Jlagasalwllsc Broth. (Bryaceae) On bank in woods， 100111.， Hitoyoshi， 

Kumamoto， K. M. ser. 10， 110. 467 

Eriotus lIlollis Card. (Hookeriaceae) On wet shale， 4/500 m.， Mt. Shibi， Kagoshima， 
M. 11;1. ser. 11， 110. 515. 

Erythrodontium 1ゆtothallum(Mull.) Nog. fo. tereticaulc (Mull.) Nog. (Entodontaceae) 
On stone wall， 100m.， Yao， Osaka， T. Ko. scr. 1.1，110. 516. 

EurlzYJlchiuJIl hians (Hedw.) Lac. (Brachytheciaceae) On wetty rocks， 100111.， Hito-
yoshi， Kumamoto， K. M. ser. 12， 110. 579. 

E.ρolystictum (Mitt.) Par. On rocks and on soil beneath ¥Vcods， 100111.， Hitoyoshi， 

Kumamoto， K. M. ser. 9， 110. 417; ser. 12， 110. 580. 

Fabronia matsllll1Urae Besch. (Fabroniaceae) On 5αlix babylollica， Saijo， Ehil11e， K. 
O. ser. 9， 1l0. 418;υn Celtis sillellsis， 30 m.， Fukuoka， 1'. O. scr. 11， JIO.517. 

Fissidel/s gyl/lJlogyllltS Besch. (Fissidentaceae) On semishaded ledge of conglome-

rate， 350 m.， Kitago， Miyazaki， A. N. & S. H. ser. 9， 110. 419; on shale cliff， 

400 m.， Kitago， Miyazaki， S. H. & T. K scr. 11， no. 518. 

F. jatoJlicus Doz. et Molk. On damp bank， 600 m.， nr. Nichinan， Miyazaki， M. M. 
ser. 12， 1l0. 581 

F. mayebarae Sak. On concrete wall， 120111.， Kawamura， Kumamoto， K. M. scr 
12， 110. 582. 

F. JlagasaluJlus Besch. On wet rocks， 100 m.， Hitoyoshi， Kumamoto， J(. M. ser. 8， 

110. 365 

F. saxatilis Tuz. et Nog. un rucks， 150111.， Isshoochi， Kumamoto， K M. scr. 11， 

110. 519. 

FIOl必Itlldariafloribullda (Doz. et Molk.) FI. (Meteoriaceae) On basesυf shrubs， 

150 m.， Isshouchi， Kumamoto， K M. scr. 11， 110. 520. 

FOlltinalis antityrctica Hedw. (Fontinalaceae) Rocks submcrged in stream， 1500111.， 

Azumi， Nagano， U. 1V!. ser. 9， 110. 420. 

F. IIYtlloides Hartm. On boulders in stream， 800 Ill.， Mt. Okinoyam<l， Tottori， J f. 

O. ser. 11， IlO. 521. 
Forsstrocmia dendroidca Toyama (s('r. 7， 11υ. 813)ー，L('tlod，υ11dCJldroules ! 
F. jaρonica (Besch.) Par. (ser. 12， )10. 5R8)→Lctlodoll jaρolliclIS ! 

I勺lIariahygro/Jlctrica Hedw. (Funariaceae) On damp soil， 600111.， Hitoyoshi， Kuma-
moto， J(. M. ser. 8， 110. 366; abandonecJ charcoal-kiln， 150111.， Kitago， Miya-

zaki， M. M. ser. 11， JIO. 522. 

Georgia geniculαta (Gilg.) Lindb. (ser. 9， 110. 421)-，Tetraρtzis geJliculatα! 
G.ρellltcid，α(L.) Rabenh. (ser. 10， JlO. 468)-' Tetrathisρellltcida ! 
Glyρhomitriunz humilli11luIn (Mitt.) Card. (Erpodiaceae) 011 trees， 100111.， Nishino-

mura， Kumamoto， J(. M. ser. 9， 110. 422. 

G. JJlinutissilJlum (Okam.) Bruth. 011 tree~ ， 900 m.， It己uki，Kumamuto， K M. scr. 
8， JIO. 367. 

G riJJlJJliααρocarραHedw. (Grimmiaceae) On chert， 100 m.， Isshoochi， Kumamoto， 

K. M. ser. 8， no. 368. 
G. aρocarραvar. microtlleca Card. On boulders， Mt. Kosho， Fukuoka， Y. K. ser. 

10， no. 469. 
G. decalvata Card. In crevices of andesite， 3000 m.， Mt. Ontake. Nagano， A. N. & 
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S. 11. scr. 9， J/υ. .J.2H; on exposed volcal1ic rocks， 2800 m.， NI. Ms. scr. 12， J/O. 
584. 

G. doniωza Smith 011 rhyoIite il1 snowy ravine， 2750111.， Mt. Tateyama， Z. 1. scr. 
11， 110. 523. 

G.ρilifera Paris On rocks， 300 m.， Isshoochi， KU111amoto， K M. scr. 9，110. 424ー
occurring with Rlzacomitriul1l carinatuln Card.! 

CYlIl/lostolJliolla !Ollguzervis Broth. (Splachnaceae) 011 limestones and calcareous soil， 
100111.， Onagara， Oita， A. N. ser. 8， 110. 369. 

GY1Jl/lostomU1n recurvirostntlll Hedw. (Pottiaceae) On shaded limestones， 300 m.， 
Onagara， Oita， A. N. ser. 9， 110. 425. 

Habrodon lellcotrichlls (Mitt.) Perss. (Fabroniaceae) On trunks ()f conifers， 2000 m.， 
Mt. Kisokoma， Nagal1o， Z よ ser.11， 110. 524. 

lhlρ!oclαdiulJI microρIzyllU1Jl (Sw.) Broth. (Thuidiaceae) 011 concrete walls， 150!l1.， 
Kawamura， Kumamoto， /(. M. ser. 12， 1l0. 585. 

11. s/lbu!aceu1Jl (Mitt.) Broth. var. amblystegioides (Broth. et Par.) Ther. On bral1ches， 
250 m.， Kitago， Miyazaki， Z. 1. & M. M. ser. 11， 110. 525. 

H. sublt!aceuJIl var. sltbu!atum (Card.) Ther. On thatched roof， 100 m.， Nishimura， 

Kumamoto， K M. ser. 12， 110. 586. 

J/at!0lzymcniu11l 10Jlgi/lerve (Broth.) Broth. On shaded bark， 1300 m.， Mt. ChallSu， 
Aichi， N. 1'. sor. 7， 110. 314; on Ilex bark， 920 m.， Mt. Kaimon， Kagoshima， Z. 
1. 'se1'. 11， 1/0. 526. 

JJeteJ吋，>Izylliumbraclz)・C仰 tUIII(Mitt.) Fl. (Semalophyllaceae) On decaying wood， 

2200 m.， Mt. Gaki， Nagano， T. /(u. ser. 7， 110. 315. 
]Jo}}/a!ia triclzolJlα/loides (Schreb.) B. S. G. (Neckeraceae) On trees and tree bases 

in shade， 800 m.， Mt. Daisetsu， Hokkaido， A. N. sor. 9， JlO. 426. 

]/oma!iadeltll/{s targionimllts (Gough) Dix. et P. Varde var. rotundatus Nog. (Necke-
raceae) On limestones， 300 m.， Kawanobori， Oita， A. N. ser. 8， J/O. 370. 

lloolwria /li戸'toJ/oJ/sis(Besch.) Broth. (Hookeriaceae) On moist shady rocks， 600 m.， 
Hitoyoshi， Kumamoto， K. M. ser. 8， 110. 371. 

llygrolzyρIUtlll tSllrugizaJlicuiIl Card. (Amblystegiaceae) On chert in and by mountain 
stream， 1200 m.， Ikura， Nagano， D. S. ser. 8， 110. 372. 

HylocυmiuJII cavifoliulIl Lac. (Hylocomiaceae) On rocks， 600 m.， Hitoyoshi， Kuma-
moto， /{.λ1[. ser. 9， 1lU. 427 

JJ. Ilimalayallltl1z Mitt. Forest floor， 1300 m.， Mt. Chausu， Aichi， N. T. ser. 7， 110. 
816. 

J/.ρyrenaicu1ll (Spruce) Lindb. Coniferous forest floor， 1300 m.， Mt. Daisetsu， Hυk・
kaido， A. N. ser. 7， 110. 317. 

lJ_I・otflilatrotagulifora Broth. (Pottiaceae) 011 sunny concrete wall， 10 m.， Oita， A. 
N. ser. 9， 110. 428; on concrete wall， 100 m.， Kawamura， Kumamoto， K. M. 
sor. 12， 110. 587. 

1[. sl('lIoρIz}'lla Card. On rocks， 120111.， Kawamura， Kuma1110to， ](. M. ser. 11，110. 

527. 
尺ゅotlerygiumfaurieiBesch. (Hypopterygiaceae) 011 shady damp rocks， Miwa， Aichi， 

Z. 1. ser. 9， nu. 429. 
JJY/JIlU11I. uldlwlllii (Mitt.) Jaeg. (Hypnaceae) On shaded sand己tりnecliff， 400111.， Sa-

katani， Miyazaki， S. H. ser. 12， 120. 588. 
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H.ρlumaeforme Wils. var. mill1ts Broth. On trees， 100 m.， Nishinomura， Kumamoto， 
K. M. ser. 7， 120. 318. 

H. tristo.viride (Broth.) Broth. On rotten logs， 600 m.， Hitoyoshi， Kumamoto， K. M 
ser. 7， no. 319; on decaying logs， 980 m.， Towada， Aomori， U. M. ser. 7， 110. 
320; on decaying logs beneath forest， 1300 m.， Mt. Chal1sl1， Aichi， N. T. ser. 
7， 110. 321. 

lsotterygium subalbidum (Sull. et Lesq.) Mitt. (Hypnaceae) On bases and trl1nks of 
oak， 200 m.， Kitago， Miyazaki， Z. 1. ser. 12， 110. 589. 

よ subarcuatum(Broth.) Nog. On bases of trees， 100 m.， Ichibu， Kumamoto， K. M. 
ser. 10， no. 470， 

1. textori Lac. On soi!， 200 m.， Ichibu， Kl1mamoto， [(. M. ser. 11， 528. 

Isotheciuln subdiversiforme Broth. (Leml】ophyllaceae) Bases of conifers， 700 m.， 
Sakatani， Miyazaki， S.H. ser. 11，η0.529. 

Lettobryu1n tyriforme (Hedw.) Wils. (Bryaceae) On shaded soil at the foot of tuff 
cliff， 160 m.， Sakatani， Miyazaki， S. H. ser. 10， 110. 471. 

LettodOJzG dendroides (Toyama) Noε. (Cryphaeaceae) On trunk of Zcllwwa serrafa， 
Yamakuni， Oita， A. N. ser. 7， no. 313. 

L. jatonicus (Besch.) Nog. On bark， 1100 m.， Todai， Naヌano，N. T. ser. 12， 110. ..-
583. 

Leucodo1t 1liρρouiclts Nog. (Leucodontaceae) On trees， 300 m.， Koonose， Kumamoto， 
K. M. ser. 11， 110. 530. 

MacromitriulJl gymllostolJlulIt Sull. et Lesq. (Orthotrichaceae) On rocks， 100111.， 
Hitoyoshi and Koonose， Kumamoto， K. M. ser. 7， JIO. 322; ser. 9， 110. 480. 

λイ.illcu1'lmln (Lindb.) Par. On exposed rocks， 60 m.， Yoshio， Kl1mamoto， K. M. 
ser. 9， 110. 431. 

Macrostoriella dozyoides (Broth. et Par.) Nog. (Leucodontaceae) On trees， 500 m.， 
Koonose， Kumamoto， K. M. ser. 7， 11υ. 823; on bark， 900 m.， Nakura， Aichi， 

N. T. ser. 7， no. 324. 
M. sattorensis (Besch.) Nog. On Tilia trunks， Meguro， Hidaka， Hokkaido， T. C. 

ser. 10， no. 472， 

M. scabriseta Dix. et Ther. On trees， 1700 m.， Mt. Ichifusa， Kl1mamoto， K， M. 
ser. 7， no. 325. 

Merceya gedeanα(Lac.) Nog. (Pottiaceae) On stone pedestal of bronze statue in 
open place， Kamakura， Kanagawa， Y. A. scr. 10， 110. 474; on stone stand of 
large bronze lantern and on gravels about it， Shiba.Zojoji， Tokyo， U. M. ser. 
11， no. 531. 

5 Leptodon d仰の'oides(Toyama) Noguchi， comb. nov. (Basionym) F01.i'St1・oemiα
dend?'oidea Toyama， Acta Phytotax. et Geobot. 4: 217 (1935). 

L. jαponicus (Besch.) Noguchi， comb. nov. (Basionym) Lαsia j，α'JlonicαBesch. Ann. Sci. 
Nat. 17: 357 (1893). 

L. cryphαeoides (Card.) Noguchi， comb. nov. (Basionym) F01'sst1・0叩 u・αc1'yphαeoidcs
Card. Bull. Soc. Bot. Gen主ve，s. 2， 1: 132 (1909). 

L. recw''VImα.?'g初αれts(Nog.) Noguchi， comb. nov. (Basionym). Foγsstroemiα何 cnrvi・

111岱rginαtαNog.Journ. Hattori Bot. Lab. 2: 36 (1947). 
--form. filifo門 nis(Nog.) Noguchi， comb. nov. F. rec1t1叫 margi冗αtαNo日. form. flli・

f伊 misNog. 1. c. 37， 



126 Journ. Hattori Bot. Lab. No. 19 1 958 

M. ligulata (Spruce) Schimp. On stone wall covered with copper.containing sand， 

700 m.， Sumino， Ehime， A. N. & K. O. ser. 9， 1l0. 432; on vertical andesite 
cliff exposed to sulphurous gas and on slllphllric substrata at c1iff base， 800 m. 
Aso， Kllmamoto， T. O. ser. 10， 110. 473. 

Mc1'ceotsis silda1JUJJlsis (C. M泊11.)Broth. et Dix. (sl'r. 10， /10. 474)→ McrCNZ gl'dcall{/! 
MiclicJzlzofe1'ia jaροIlica Besch. (Bryaceae) On and alllong volcanic rocks， 1900-

2250 lTI.， Mt. Daisetsu， Hokkaido， H. O. ser. 10， 110. 475. 
MlliUI1l Cltstidatltl1l Hedw. (Mniaceae) On soil beneath conifers， 2600 m.， Mt. Ya. 

tsu， Nagano， D. S. ser. 8， no. 375. 
λ1[. laevillerve Card. On bank， 100 m.， Hitoyoshi， Kumamoto， J(. M. s('r 7， 110. 

326. 
λイ.lycotodioides (Hook.) Schwaegr. On humus.covered andesite under conifers， 

2100 m.， Mt. Yatsu， Nagano， Z. 1. ser. 9， 110. 433. 
M. steciosullZ Mitt. On humus， 2300 m.， Mt. Yatsu， Nagano， Z. 1. se1'. 10， 1l0. 

476; on damp humus beneath conifers， 1600 m.， Mt. Yatsu， Nagano， N. T. 
ser. 11， 110. 532. 

M. stIlWSltlll (Voit) Schwaegr. On humlls beneath conifers， 2150 m.， Mt. Yatsll， 

Nagano， Z. 1. ser. 9， 110. 434; on shady， moist humlls， coniferous forest， 1800 
rn.， Otaki， Saitama， 1. N. ser. 10，η0.477. 

M. striatululII Mitt. On decayed woocl beneath forest， 1450 m.， Miwa， Na伊 110，N. 
T. ser. 7， 110. 327. 

M. subglobosltlll B. S. G. On soil beneath conifers， 2600 m.， Mt. Yatsu， Nagano， D. 
S. ser. 8， 110. .174; on hurnlls beneath conifers， 2300 m.， Mt. Kisokoma， Nagano， 

Z.よ ser.11， no. 533， 
M. triclzomanes Mitt. (ser. 8， 110. 375)→ M. clfstidatulIl! 
λ1[. 1tlldulaiulIl Hedw. On hllrnus beneath conifers， 2150 111.， Mt. YatslI， Nagano， 

Z. 1. ser. 9， 110. 435. 
M. vesicatum Besch. On granitic gravels in mOllntain brook， 1sl. Yakllshima， Kago. 

shima， D. S. ser. 8， no. .176. 
Molendoa sendtneriana (B. S. G.) Limpr. (Pottiaceae) 011 exposed lirnestones， 400 

m.， Mt. Kaharu， Fuklloka， A. N. ser. 8， 110. 37.1. 

Myurella gracilis (Weinrn.) Lindb. (ser. 9， 1l0. 436; ser. 10，刀0.478)→ M.sibirica! 
M. sibirica (C. MuII.) Reimers (Theliaceae) On limestones llnder conifers， 1800 m.， 

Otaki， Saitama， J. N. ser. 9， 1l0. 436; on shady， rnoist Iimestones， 500rn.， nr. 
Niimi， Okayama， A. N. ser. 10， no. 478. 

λゐluriu1n仰がescens(Reinw. et Hornsch.) Fleisch. var. yalmslzilllense (Sak.) Nog. 
(Pterobryaceae) On rocky leclges， 600 m.， Mt. OSllZll， Miyazaki， Y. K ser. 7， 

110. .128; on damp rocks， Osugi.vaIIey， Mie， Z. 1. ser. 10， 110. 479. 
Myuroclada cOllcI1ma (WiIs.) Besch. (Brachytheciaceae) Shacled ledges ()f chert， 

Kagemori， Saitama， D. S. ser. 7， 110. 329. 

NanomitriullZ tellerum (Bruch) Lindb. (Ephemeraceae) On cIay， river sides， Haya. 
dori， Niigata， Y.よ ser.7， 110. .130. 

Nec1U'1'a borealis Nog. (Neckeraceae) On bark， 700 m.， Sounkyo， Hokkaido， A. N. 
ser. 7， 110. 332. 

N. flaxiralllca Card. On trees， 600 m.， l引toyoshi，KlImamoto， K. 1'vf. Sl!r. 7， IIU. 331 ; 
pendlllousりnbranches， Osugi.vaIIey， Mie， Z. 1. scr. 10， 1/0. 480. 
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N. humilis Mitt. On trees， 100 m.， Ichibu， Kumamoto， K. M. ser. 9， no. 437. 
N. konoi Broth. On limestone ledge， 1620 m.， Mt. Shiroiwa， Miyazaki， T. H. ser. 

8， no. 377. 
N. laeviuscula Card. (ser. 7， no. 332)→N. borealis! 
N. menziesii Drummond 011 shaded Iimestol1e Iedge， 1100111.， Shiozawa， Nagano， 

N. T. ser. 8， llO. 378. 
N. muratae Nog. On semishaded， dry limestones， 400 m.， KlIsama， Okayama， A. 

N. ser. 9， no. 438. 
N.ρennata Hedw. On trees， 1450 m.， Shiroiwa-valley， Nagano， N. T. ser. 8， 110. 

379. 

N.ρusilla Mitt. On shale rich in calcillm beneath evergreens， 500 m.， 111・.Nichinan， 
Miyazaki， M. M. ser. 12， llO. 590. 

N. yezoanαBesch. On trees， 900 m.， Itsuki， Kumamoto， K. M. ser. 8， 110. 380. 
Okamuraea brachydictyon (Card.) Nog. (Leskeaceae) On trees， 100 m.， Nishino-

mura， Kumamoto， K.M. ser. 8， llO. 381. 
Oligotrichlt1nρarallelu11l (Mitt.) Kindb. (Polytrichaceae) On semishaded soil， 2600 

m.， Mt. Senjo， Nagano， N. T. ser. 8， no. 382; sandy substrata， wet ~ sub-
merged， 2750 m.， Mt. Kisokoma， Nagano， D. S. ser. 8， 1l0. 383; on volcanic 
rocks often submerged in running water， 1850 m.， Mt. Daisetsu， Hokkaido， Y. K. 
ser. 12， no. 591. 

Oncothorus cristifolills (Mitt.) Lindb. (Dicranaceae) On boulders， 300 m.， Sakatal1i， 
Miyazaki， S. H. ser. 7， no. 333. 

O. wahlenbergii Brid. On granitic rocks， 2200 m.， Mt. Kisokoma， Nagano， Z. J. 
ser. 11， no. 534. 

οreoweisia laxifolia (Hook.) Par. (Dicranaceae) On soil beneath conifers， 2000 m.， 
Mt. Kisokoma， Nagano， D. S. ser. 8， llO. 384; 011 soil among roots of sprllce， 
2050 m.， Mt. Yatsu， Nagano， Z. 1. ser. 9， 110. 414. 

PhiloJlotis falcata (Hook.) Mitt. (Bartramiaceae) On concrete ditches， Saijo， Ehime， 
K. O. ser. 7， no. 334; on damp boulders along stream， Manai w. of Tokyo， 
U. M. ser. 10， no. 481. 

Ph. fontana Brid. On damp soil along stream， 1800 m.， Mt. Yatsu， Nagano， Z. 1. 
ser. 10， no， 482. 

Ph. setschuanica (C. MulI.) Par. Moist bank， 100 m.， Hitoyoshi， Kumamoto， K. M. 
ser. 7， 1l0. 335. 

Ph. socia Mitt. Moist bank， 80-100 m.， Hitoyoshi and Koonose， Kumamoto， K. M. 
ser. 7， no. 336; ser. 11， no. 535. 

Ph. turneriana Mitt. Wet soil ledges， Ohwani， Aomori， U. M. ser. 7，110.337; 011 

shady， damp rocks， Mt. Mitsumine， Saitama， D. S. ser. 8， 110. 385. 
Physcomitrilt1n jatoJli・cltm(Hedw.) Mitt. (Funariaceae) 011 soiI， Saijo， Ehime， K. 

O. ser. 10， no. 483. 
Pilotrichotsis dentata (Mitt.) Besch. (Cryphaeaceae) Pendulous on branches， 700 m.， 

nr. Nichinan， Miyazaki， M. M. ser. 12， 110. 592. 
Plagio.ρItS oederi (Gunn.) Limpr. (Bartramiaceae) On shac1y， moist calcareol1s rocks， 

1880 m.， Otaki， Saitama， 1. N. ser. 10， llO. 484. 
J>lagiothecium aomorie1Zse Besch. (PJa只Iotheciaceae)On trunks and bases ()f (rees. 

700~m. ， SOl1nkyo， Hokkaido. A. N. ser. 7. )/υ.338， 
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P. llemora!e (Mitt.) Jaeg. On hU111us-cOvered rocks beneath forests， 1100 m.， Men-
noki-pa詰s，Aichi， N. T. ser. 12， 593. 

PlatyhYtllI・diulIl 1-lIScz!ormc (Neck.) Fleisch. (Amblystegiaceae) Submerged in 

stream， 200111.， Mt. Iwaki， Aomori， U. M. ser. 7， 110. 389. 
J干curitlulI/IslIblllatllm (Huds.) Rabenh. (Ditrichaceae) On l()w dike， rice field， 100 m.， 

Hitoyoshi， KUl11amoto， K.λ1/. ser. 10， 110. 485. 
PogollatllJll grmulifoluwl (Lindb.) Jaeg. (Polytrichaceae) On humus， conife1'ous forest 

日001'，1300 m.， Mt. Daisetsu， Hokkaido， A. N. ser. 9， 110. 439. 
P. i/ljlexlIlIl Lindb. On soil， Saijo， Ehime， K. O. ser. 9，ηo. 440. 

P. sρIlrlO・cirratlllllBl悦 h. On banl王， 150 m.， nr. Hitoyoshi， Kumamoto， K. M. ser. 
10， 110. 486. 

Polzlia aCltlllillatαHoppe et Hornsch (Bryaceae) Thin soil on granitic 1'ocks， 2900 m.， 
Mt. Ki::lokoma， Nagallo， Z. J. ser. 10， 110. 487. 

P. co!umbica (Kinclb.) Andrews On semishaded， moist soil， Ubeno， Tottori， H.ο. 
ser. 10， 488. 

P. elongata Hedw. On soil in exposed place， Jumonji-pass， Saitama， D. S. ser. 8， 

110. 386. 
P. re/Jo!u(!'/Is (Ca1'd.) Nog. On conglomerate rocks in woods， 2fiOO 111.， Natsu7.awa-

pass， Na只ano，D. S. sor. 8， 1/υ.387. 
J>. scabridl.!/Is Mitt. 011 tuffy bank， Yりkogawa，Kagoshima， }-. l¥. ser. 8， /10. 388. 
PolytricllllJJl attl'/Iltatlt/Jl Menz. (Sl'r. 11， /1υ. 5 3(i)->P. /orIllOSlIlIl! 
Iへcυ/JllllltlleIIedw. (Pりlytrichaceae) Damp forest fioor， 1~~00 111.， Mt. Chausll， Aichi， 

N. T. sゲ .7， 110. 340; on soil， 100 m.， Hitoyoshi， KlImamoto， K. M. ser. 8， 
11υ. 389; on c1amp soil in広orge，1850 m.， Mt. DaisetslI， Hokkaido， Y. K. ser. 
12， 110. 59.1. 

P. formos/wz Hedw. 011 rocks， 100111.， Koonose， KlImal110tり， I¥. M. ser. 11， 110. 

536. 
P. jlillitcrillltlll Hedw. ()n sandy soil， 2600111.， Mt. Gaki， Nagano， T. J(u. $('1'. 7， 

110. 341. 
P. stlzaerotlz('cIll11l (Besch.) Broth. On anclesite cJi仔， 1700111.， Mt. Adatara， Fukll-

shima， Y. W. ser. 11， 120. 537_ 
Porolri・clllImgraci!escens Nog. (Neckeraceae) On semishadecl shale cJiff in forest， 

100m.， 11r. Nichinan， Miyazaki， M. M. ser. 12，110.595. 

Pseudoleslleotsis orbiclllala Mitt. (Leskeaceae) On wet rocks， 100 m.， Nishil11l11孔

KU111amoto， K. M. ser. 11， 110. 538. 
PtycllOmitriuJJl dentatuJ1l (Mitt.) Jaeg. (Grimmiaceae) On rocks， 120111.， nr. Hito-

yoshi， Kumamoto， K. M. ser. 9， 1lO. 441. 
P. faltriei Besch. 011 exposed， dry al1desite rocks， 400 m.， Yunohira， Oita， 11. N. 

ser. 9， 110. 442. 
P _ lulIsul(!JIse Sak. (scr. 7， no. 842)→P. 1 U llJ!isel III1l ! 

P. !illeω-ifolillJ1l Reim. On shaded rocks beneath woods， 800 111.， Mt. Sobo， Oita， 
A. N. ser. 7， 110. 343. 

P. !ollgisetuJII Reim_ et Salc 011 limestones， 400111.， Koonose， KUl11amoto， J(. λ1[. 

ser. 7， 110. 842. 
Rlzabdow('issia fuga:τnledw.) B. S. G. var. slIbdclllIculata Boulay (Dicranaceae) ()n 

rocks， 280 m.， Antaroma， Hokkaido， T. Sa. $('r. 9， 110. 443. 
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Rhacomitrium anomodontoides Card. (Grimmiaceae) On rocks， 600 m.， nr. Hitoyoshi， 

Kumamoto， K. M. ser. 11， no. 539. 
R. fasciculare (Hedw.) Brid. On damp cliff， 1900 m.， crater of Mt. Daisetsu， Hok. 

kaido， Y. K. ser. 12， 120. 596. 

R. heterostichunz (Hedw.) Brid. On moist rocks， 600 m.， Hitoyoshi， Kumamoto， K. 
M. ser. 8， no. 390. 

R. hyρnoides (L.) Lindb. (ser. 9， 120. 444)ー.R.1αnuginosum! 
R. lanuginosum (Hedw.) Brid. On exposed andesite rocks， 3000 m.， Mt. Ontake， 

Nagano， A. N. & S. H. ser. 9， no. 444. 

Rhacoρilum al'istatum Mitt. (Rhacopilaceae) On shady， damp shale cli仔， 150m.，
Kitago， Miyazaki， Z. 1. & M. M. ser. 11， no. 540. 

RhaPhidostichum macrostictum (Broth. et Par.) Broth. (SematophyIIaceae) On twigs， 

700 m.， Isl. Yakushima， Kagoshima， T. S. ser. 10， no. 489. 
Rhizogonium badakeJlse Fleisch. (Rhizogoniaceae) On decaying logs， 600 m.， Hito-

yoshi， Kumamoto， K. M. ser. 7， no. 344 
Rhodobryum roseum (Weis.) Limpr. (Bryaceae) On soil in open place， 1900 m.， Mt. 

Yatsu， Nagano， Z. 1. ser. 9， 120. 445. 

Schlotheimia japonica Besch. et Card. (Orthotrichaceae) On chert， 100 m.， Ono， 

Kumamoto， K. M. ser. 8， no. 391. 
Schwetschkea kiusiana Sak. (Fabroniaceae) On bark， 100 m.， Ichibu， Kumamoto， K. 

M. ser. 8， no. 392. 
S. robusta Toyama On trees， 100 m.， Ichibu， Kumamoto， K. M. ser. 10， 110. 490. 
Sphagnum caPillaceum (Weiss) Schrank (Sphagnaceae) In bog， 980 m.， Mt. Hak-

koda， Aomori， U. M. ser. 10， 120. 491 

S. girgensohnii Russ. On damp soil， 2400 m.， Mt. Gaki， Nagano， T. Kυ. ser. 7，110.345. 
S.ρalustre L. On v;et rocks， 900 m.， Isl. Yakushima， Kagoshima， K. M. ser. 8， 110. 393. 
S. paPillosum Lindb. Bog by Oze-numa， Gumma， U. M. ser. 8， 120. 394; in bog， 

1800 m.， Mt. Azuma， Fukushima， Y. W. ser. 9， 120. 446. 

S.ρlumulosum Roll. On damp soil， Tonaru， Sumino， Ehime， K O. ser. 7， 110.346. 
S. recurvum Beauv. On damp soil in ditch， Fukushima， Y. W. ser. 10， 110. 492. 

S. robustum (Russ.) Roll. In bog， 2700 m.， Mt. Ontake， Nagano， A. N. & S. H. 

ser. 10， no. 493. 
S. squarrosu1n Crome Beneath woods side of bog， 1550 m.， Oze， Fukushima， U. M. 

ser. 8， no. 395. 

Syrrhopodon japonicus (Besch.) Broth. (Calymperaceae) On bases and trunks of 
trees， 150 m.， Kitago， Miyazaki， Z. [. ser. J 1， 110. 541. 

S. tosaensis Card. 011 bases and trunks of trees， 150 m.， Kitago， Miyazaki， Z. [. 

ser. 11， no. 542. 
S. tsushimae Card. On trunks of Livistonia subglobosa， 5111.， Isl. Aoshima， Miya-

zaki， S. H. ser. 7， 120. 347. 

TaxiphyllU1n taxirameum (Mitt.) Fleisch. (Hypnaceae) On concrete waII and on roam 
at the foot of it， Tama Imp. Tomb nr. Tokyo， U. M. ser. 10， 120. 494; on 
soil in shade， 100 m.， nr. Hitoyoshi， Kumamoto， K.λ1. ser. 11， 110. 543. 

Tetraρhis geniculata Girgens (Tetraphidaceae) On decayed logs， 2150 m.， Mt. Ya-
tsu， Nagano， Z. 1. ser. 9， no. 421. 
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T.ρellucida Hedw. On rotten logs， 800 m.， Mt. Ohira， Kumamoto， K. Aイ.ser. 10， 

110. 468. 
Tlzamllium alotcwrul1l (Hedw.) B. S. G. (Neckeraceae) Shaded rocks beneath conifers， 

1000 m.， Mt. Daisetsu， Hokkaido， A. N. ser. 7， no. 348; on shady， moist lime. 
stones beneath Quercus forest， Shiroiwa-valIey， Nagano， N. T. ser. 11， 110. 544 

Th. salldei Besch. On chert， 100 m.， Hitoyoshi， Kumamoto， K. M. $er. 8， 110. ，J96. 
TlmidiulIl cymbz{olium (Doz. et Molk.) Doz. et Molk. (Thuidiaceae) On damp， 

shaded sandstone boulders， 400 m.， Sakatani， Miyazaki， S. H. ser. 12， 110. 597. 
Th. glallcinoules Broth. On hllmlls.covered rocks， 200 m.， Yunomaye， KlImamoto， 

K. M. ser. 12， no. 598. 
Th. glauci11u1Il (Mitt.) Jaeg. On shady， moist rocks， 300 m.， Hitoyoshi， Kumamoto， 

K. M. ser. 8， 1l0. 397. 
TJz. 11licrojうterisBesch. Forest ftoor， Abies plantation， 300 m.， Antaroma， Hokkaido， 

T. Sa. ser. 9， 1l0. 447. 
Th. 1"ecognitum (Hedw.) Lindb. Wet soil， 1300 m.， Mt. Challsll， Aichi， N. T. ser. 7， 

110.349; on damp bOlllders， Meguro， Hidaka， Hokkaido， T. C. ser. 10， 110. 495. 
Th. toyamae Nog. On humus， 200 m.， Yunomaye， Kumamoto， K. M. se1". 12，110.599. 
Th. uligillosum Card. Among rocks and on sand by stream， Towada， Aomori， U. 

M. ser. 8， 110. 398. 
Timmia megaTolitana Hedw. (Timmiaceae) On limestones， 360 m.， Nishitap， Hok-

kaido， H. N. ser. 9， 110. 448; on shady caIcareolls soil at base of limestone cliff， 

1800 m.， Jumonji-pass， Saitama， 1. N. ser. 11， no. 545. 
Torlella t01"tllosa (Turn.) Limpr. (Pottiaceae) On limestones， 200 m.， Mt. Kurohime， 

Niigata， Y. 1. ser. 9，ηo. 449; on semishaded， dry limestones， 900 m.， Mt. 
Bllko， Saitarna， 1. N. ser. 10， no. 496. 

Torlllla l1luralis Hedw. var. obco1"data Schimp. (Pottiaceae) Crevices of stone-fence 
in sllnny place， 10 m.， Oita， A. N. ser. 9， 1l0. 450. 

T1"achyρus bicolor Reinw. et Hornsch. (Trachypodaceae) On rocks， 600 m.， Hitoyoshi， 

Kumamoto， K. M. ser. 7， 110. 350; on moist granitic cli仔， 950 m.， Mt. Hoyoshi， 

Kagoshima， M. M. ser. 11， no. 546. 
Trematodon atrovirells Broth. (Dicranaceae) On soil， Meike nr. Niigata， Y. 1. $er. 

10， 110. 497. 
T. dretallellus Besch. On damp， shady soil， Saijo， Ehime， K. O. ser. 11， 110. 547. 
T. jlaccidisetus Card. On exposed tuffy bank， 10m.， Obi， Miyazaki， S. H. se1". 8， 

110.399; on exposed， dry soil， 1900 m.， Oyama， Toyama， Z. 1. ser. 10， 110. 498. 

TricllOdon tenllifolills (Schrad.) Lindb. (Ditrichaceae) On bank， 200 m.， Hitoyoshi， 

Kumamoto， K. M. ser. 10，η0.499. 
Trichostolllum c1"isρulltm Broth. (Pottiaceae) On rocks， 100 m.， Ono， Kllmamoto， 

K. M. ser. 11， 110. 548. 
Ulota cristlllαBrllch (Orthotrichaceae) On branchlets of shrllbs， 1090111.， Mt. SlIZll-

ka， Mie， N. T. ser.12， 110. 600. 
Iλreρtans Mitt. On Abies trllnks， 2000 m.， Mt. Kisokoma， Nagano， Z J. ser. 11， 

η0.549. 
VesiculariaゆiculataBroth. (ser. 11. 110. 550)→V. fer1"iei! 
V. ferriei (Card. et Ther.) Broth.G (Hypnaceae) 011 moist rocks， 100 m.， Hitoyoshi， 

。Syn.nov. lr. a]Jiculαtα Broth. (cum v. 'Tnι，jm' Broth.) and V. jα'l)onicαBroth司
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Kumarnoto， K. M. ser. 11， 110. 550. 
Weissia controversa Hedw. (Pottiaceae) On bank， 100111.， Hitoyoshi， Kumamoto， K. 

M. ser. 8， no. 400. 
11λ longidens Card. Side of a charcoal-kiln， Uernura， Kumamoto， K. M. scr. 10， 

120. 500. 

W. viridula (L.) Hedw. (ser. 8， 120. 400)→ 珂1.controversa! 

Ser. 7 (nos. 301-350) April， 1953 
~er. 8 (nos. 351-400) January， 1954 
Ser. 9 (nos. 401-450) April， 1955 

Date of issue 
Ser. 10 (nos. 451-500) 
Ser. 11 (nos. 501-550) 
Ser. 12 (nos. 551-600) 

List of collector 

April， 1956 
December， 1956 
June， 1957 

To economize space only initials were used fo'r the names of collectors. 
provides a key to these. 

Th巴 listbelow 

A.I. A. Inazawa (Miss) 
A.N. A. Noguchi 
C.M. C. Matsuura (Miss) 
D.S. D. Simizu 
H.N. H. Nakajima 
H.O. H.Ochi 
1. N. I. Nagano 
K.M. K. Mayebara 
K.O. K. Oti 
M.M. M. Mizulani 
M.Ms. M. Mizushima 
N.T. N. Takaki 
S.Il. S. Hattori 
T.O. T. Chiba 
T.H. T. Hidaka 

T.K. 
T.Ku. 
T.Ku. 
T.O. 
T.S. 
T.Sa. 
T.Y. 
T.Yo. 
U.M. 
Y.A. 
Y.l. 
Y.K. 
Y.T. 
Y.W. 
x'I. 

T. Kllrata 
T. Kodama 
T. Kllno 
T. Osada 
T. Shin 
T. Sasaki 
T. Yamanaka 
T. Yoshimoto 
U. Mizllshin】a(Mrs.) 
Y. Araki 
Y. Ikegami 
Y. Kllwahara 
Y. Tatebe 
Y. Watanahe 
Z.I、，vatsuki

Appendix. Corrigenda: 島'IusciJaponici Exsiccati Ser. 1-6. 

βJツhnia1l0esicα(Besch.) Broth. (ser. 6， 1IOS. 255/6)→B. trichomitria Dix. et Ther.! 
Catharillaea chlorochaeta Card. (ser. 3， no. 148)→Atrichum chlorochaetuJIl (Card.)Miz.! 

DicranuJJl 1tndulatum Ehrh. (ser. 5， 110. 211)→D. rugosuJ1l Brid.! 

ρ. japonicll1n Mitt. (ser. 4， 110. 159; ser. 6， 11OS. 262/3)→D. scot(l1'iuJJl Hedw.! 

DistichoPhyllU1Jl gO/loi Broth. (ser. 5， J10. 212)→ /). Collcllchymatosu1Jl Card.! 

Ezωzyuriwll siniClt11l (Mitt.) Nog. (s(/r. 1， J/O. 39)-.，Myurioρsis sinica (Mitt.) Nog.! 

Fissidellsρ[anicaulis Besch. (scr. 3， J/O. 103)→F. grandi/roJls Brid. var.ρlallicaulis 
(Besch.) Nog. ! 

Forsstroemia cry'ρhacoides Carcl. (ser. 2， 110. 7，1)一，Lettodoncryρlzaeoides cCard.) Nog.! 
F. dendroidea Toyama (ser.4， 110. 174; ser. 7， IlO. 313)→Leρtodon dendroides 

(Toyama) Nog.! 

F. japollica (Besch.) Par. (ser. -J， 111).175; ser. 12，110.588)ー.，Lctlodon jatollic1ts 
(Besch.) Nog.! 

Gcorgiaρellucida (L.) Rabenh. (scr.5， IlV. 2/9)ι> Tetraρhisρellucida Heclw.! 

Gymnostomum rutestre Schl. (ser. .'3， 110. 110)→Molendoa sendtneriωza (B. S. G.) 
Limpr.! 

HlψlohymeniuJ1/ J/licroρIzyllu1Il (Broth. et Par.) Broth. (ser. 2， 11υ. 87)→H.ρsωdo-
triste C. M凶l.!

Homalotheciul1l tokiodense (Mitt.) Besch. (ser. 2， 120. 94; ser. 4， 110. 185)→H. laevi-
setU1/l Lac.! 

Hylocomium troliferuJll (L.) Lindb. (ser. 2， 110. 98)→H. stlendells (上Iedw.)B. S. G.! 

Neckeropsis lePineana (Mont.) Fleisch. (ser. 1， 110. 18)→N. calcicola Nog.! 
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ο/wlIluraea crislala Broth. (ser. 1， 110. 45)→O. lza/wniellsis (Mitt.) Broth.! 

OJlCOtl20rllS cristiJolius (Mitt.) Lindb. var. breviPes (Card.) Nog. (ser. 3， 110. 107)→ 

一(Card.)Ther.! 

OxyrrllYllchiUIJlρolysticlum (Mitt.) Broth. (ser. 4，120. 186)→EltrhynchiwllρolystictlllJl 

(Mitt.) Par.! 

Pleuroρus fenestratus Griff. (ser. 6，ηo. 288)→P. sciureus (Mitt.) Toyama.! 

PtycllOJ/1itrilllll sinellse (Mitt.) Jaeg. (ser. 4， 110. 171)ーヂ. sillense! and P. f alwiei 
Besch. (occurring with it). 

RIzacol1lit1'Utm carinatum Card. (ser. 2， 110. (2)-，R.ωLOlJlodolltoides Card.! 

Scltistostega oSlJlundacaa (Dicks.) Mohr. (ser. 5， 120. 246)-，5.ρennata (Hedw.) Hook. 

et Tayl.! 

]'etraplodoll bry・oides(Zoeg.) Lindb. (ser. 6， no. 292)→1'. 1II1lioides (Hedw.) B. S. G.! 

Vesiculari・aaticulata Broth. (cum v. major Broth.) (ser. 6，120$.298/9; ser. 11， 

no. 550)→V. Jerriei (Card. et Ther.) Broth.! 
v.jαlりonicaBroth. (se1'. 5， 110. 250)→ V. ferriei! 
Webera scabridens (Mitt.) Broth. (ser. 2， 120.66; ser. 4， 1LO. 167)→Polzlia scabridωIS 

(Mitt.) Broth.! 
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坑似 しがちとなり ，1 1J. ~111 ;ニ多く の fðr品を入~lるニとは次第に附jim を加えて来る. はじめの
l，f! ;よ凶iJ'i'"、よ 3に11J{ホが集ま りその込現に'Tを!'r:!ずる鉛米で 1v.~ 200 Hiも出来たものもあっ

:三 今誌は 100t.iU.の却を;%r) 50 mしか 11 \米ない出本 県も i l't て米るが， 之も il~むを符ない .
足にfLjずっと 1 ・IJU~託けて íi く考えでふる .
盟行の [， :Ì]主乃~~1f(a ，t~.についてはZ誌記次の:.，ÿ. I "j家の按助金a支'けている . A. Le Roy Andrews 

(Sphagnaceae)， i:吉本典雄 (Brachytheciaceae)，i出併がコミ (Bryaceae).主主本誌の;1作には種手;

;ニ1¥1，;し て:工芸f.I i が lUf:をn' ち ， その他の I !~.'ll:(主主にijiiiii;が野 1:1と述絡をと り/ドう日究所職以

と ;1，にワって:~~ 1:ニ . 然し研究所;こ vn JJ ， 水 î~:，I:;氏の虫11 きれ一子の PEJF門家が入ったので，ti'n3!t 

以降;土:~!~ ~'il:: l .;i~ wdj私ilt.Hf:' :':c泣き ， 野 1.1 の下:こ ;~ï接研究i~~ 7)職Liがこの仕事;こ こ.l る 、こととする .
t冬:、:こぽ，iJLゴ!京本の収集， fill ll の !iiJ I.主 7~ヨi推認について援助， 協力 L 、 ただL 、 fニ上掲各 11(に

;?:~ I止すると r" :~H ~i! :こ今後の御協力を切;こ lVH寺する . 叉その):i f'j::こ 当う ~ tた会回以二 ， む J-J "昌之

泊， 本毛主lE)~の諸Lそその他lifr究所職民に感謝の立を}~する .



T AKAKIA LEPIDOZIOIDES 予 報

服 部 新 W'・井 上 沿・2

S. Hattori and H. Inoue: Preliminary report on Takakia 1ψidozioides 

1I?iホ127年秋，~':j*~u.b:任理 tít\ より服部へ 1 点の標本が照け られた . 二ft アノレブ久餓鬼岳の陪
!i刊行のれ隙に採ったが，苔類ら しいから見て くれとのこ とである.平述調べて凡た.;fifi物体

は一見小形の Letidoziaに似てい るが，鋭;大して調べると全 く臭った形態を具え，既知の

:，k'i}瓦の機念から逸脱するiNWJであ ッた j市も残念ながら主主立総官も!胞子体も無い sterile標

本である.これでは分類学上の位置に対する決め手は殆ん ど無い.野口彰教授にも凡て抗っ

たが，日本氏と同様な:伝比一一蘇mには入らぬーーであ った.更に念のため岡田喜一，佐藤

1 1:じ j1i1j理博の立見を乞 3 たが， 予想池山:~，~類で も地衣類でも金lf;いとの返;;nを得た . 再採集も

考えたが陵地の詳細が不切なので，気に懸け乍ら一応仮にナンヂ~モソヂャゴケと名付け J

tEオ~mHこ納めてしまった .
I1H和 31年我々は北アルプス白15岳の bryoftora協同研究をi汁:ilUし， 同年の互に井上は白

馬に登った.この折の採集品のrjlから Pleurocladaalbescensに混 じて 1点のナンヂヘ・モ

ソヂペ・がは出されたが，惜しい哉矢張り sterileであ った.然しこの産地にiiel立のあった升ニ

メ土翌 32年夏，ナソヂャモンヂ守ゴケ調査のため1' t.iI~再延山な試み， 多胡:の標本を得た .
この大部分はjj1ij定し，一部は乾:目:標本とし，残りはi古技会続け，研究は::i:にI.-E，W，をHlいた.

:JI:上の説j乱訴す庄でも生殖?な'jai-乃至j胞子H:~J~ えたも のは発見できなかったが， 採集した村
料も全部 sterileであって'/I1iも如何なる:1:殖甘;.::rr乃モ胞子体の.lu跡もまた徴{肢も確認できな

かった.慌につき当った我 々はそこでイ!r)i本ir，i.!t山尚の/，IH-:文探，Itf沢潔夫理博，Yえび力/1崎央労

助教授に!iff[ って各専門の立 J幼より調べて立 っ た . 結果は羊歯以上の'，~れ事植物では主張いこと ，

，y;歯の j双葉fふでもまた l!~íì; ~~~~類でも無いこ と が磁かめられた . 誕にマサチゥセ y ト 大年: の R.
M. Schuster 博士の立凡では “ぷ:しも}j包子体がtUrかり ，その構造が一致すれば，苔類の

Calobryalesに入り ，恐らく Pachyglossaaに近い科会設立すべき新主任物であるう " との辺

:'Hでふった.いず;jLにせ よ説草千千類と必え ら :l l るが， そ~ 1.， より グ乙のことになると sterile 探;本

では全 く決め手がは付かみない . ffi し今までの調査: ;j 、ら ~・えて n~殖昔日官や Jj包子{いう:発凡され
る可能悦は之しいよう であり ，近き将米機災な分Hi'干上の{立泣付けーを為し得るムl通 しを我々

は持てない.以下に不満足ではあるが，1以以耳敢女えず Takakiaαzleψρido何ziωoideωSなる学4ぞ名rヨIのも とに

/今〉i迄辛の生匁知t刊u凡句it!.を整E到Hし，公，J点毛して皆様のJ批比?判i凶可と助=言-をf伴守，1互淀i江:に1後去 [日!をj期切しL.)皮立いと，也う診次〈筋である .

:口-，n までもな く 』民:~混f勾3?γ名/fI は 、発7先b見 :将fぷ行~号引刊;行Î Iι}弘;f白.1bi
蛾いた行位にj於く感謝する.なお，当研究所の水谷E史氏にはこの研究を通じて多大の援助

を受けた.jJ.f京教1;'大'1;:..の1'Uj本i;f--l¥;からは細胞l政成分の民主なデータを得た.業緑粒の顕

微鏡写民はItiJ大学の付上'，'li'氏の予にjえる.併記して以 く謝訟を表する.

形 態

茎.一一Calobryu}// の茎に似てj也ー卜ぷ状の:!J;iil;より立ち，iU;f.4さ約 1叩o111m. i也立ωJ任壬 0.1日5-0.22 

mm.， 上f部;司お|日iはは、三決毛l此J主〈網純fj!]目胞j出包に諜主紋:k1F宇杭F
じ (いsymp仰)odi悶alり)， 茎の吉器~l:郎iI市|日í fJ脱l江!i凶h“i よ I川)川1' 1 色の stolon 主状jた:の t池也下茎〉をを1、す (σFi惚g.1口).側枝は;11((，い

1 JJ[l.部抗(!物研究所. 2 JUJiく数字f大学理学i;ji{i(i物学教室，JI日郎{ぜi物研究所 Ofn
3 Martin， W. 1950， Trans. Roy. Soc. New Zealand， 78 (4). Herzog， Th. 1952， Rev. Bryol. 

et Lichenol. 21: 256-261. 
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が， 1在旋 1:11 の 1ì((物 は ‘ ~ ' (まfニは ，~ï~ ' 1iD !J!主ま}U主それに近い ;;1;持、よりよくシ，・ート イピ

生ずる (Figs.3， 18， 19).シュ ート のJぷ111にほ多数の小形細胞塊が，!{l.めふ:!t，シ rブート:ょこ

の tm分からはずれやすい (繁犯に前利 ?).茎の断面. 時ドH診で-N ljむの 分化は無い ii~ ・ 外部li
胞の分布も余 り朗l訟ではないが，政)i"'i1 (-2) 列の細胞は 10":12x6-10/t で比絞的Jr~( ij~~ ， 
その内力の細胞は 13-17x 13-15μ で湾臨，'"心部の(数的-)10 if，(仰の務iH阻害下は通例小

形 (約 5μ)となる(Figs.4， 5).なお横断而iによ4る細胞は|リ形にili:l、が縦断l!ijは長方形である

2 

10 
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Figs. 15-24. Takakia lepidozioides. 15. Habitat. 16. Plants， x 1. 17. Do. separa・

ted， x 3. 18. Stem， showing 2 axiIIar innovations occurred in cult.， X 55. 19. Part of 

st巴m，showing base of innovation in自g.18， X 100. 20， 21. Apices of stems， X 55. 22. 

Middle part of leaf， X 420. 23. Upper part of leaf， X 560. 24. CeIIs， showing chloro. 

plats and disintegrating oil.bodies， X 1400. Fig. 24 was photographed by S. Murakami; 

others by H. Inoue. 
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(Fig. 14) . 手IipjlQ肢は淡 I ' I ~術的色.ミ コリザ~ J' lt~. め，.)れなかっ た .

仮根.一一 十日告人

‘葉， 一一 兆かも!似た (Figs，18-23) ではプJによっては伐('1:長がれ定され特派化した

一一)と凡倣すこともでぎよ );ぶ，J主"{!j: fEU セ の 点よ り 11 ~~~ し て これ全信n~ ~1;i '( '; (phyl-
lidium) と ~FJl ~i去した -!W:土多く斜めに II \， J之さ 1~1. 5 mm" ;1'(1壬0.8mm.内外，}.~ ) ~ 1'lii胞
に :r~ ~~J( 'f，r，:を 合んで緑色てて fE ~いよ る . 先 ~:l!! の rl~}~で多少れ dll したものが多く ， :ïi ;;;;j~; 土 1 [I，jの1>!f(
~:1H 胞;こ終 る (Figs ， 7-9).苦はJ，l;l'ii;近く から:i包帯し幼い. 葉の筏断面， I'JI診でIj:心に 1例

のブ " 言布lij包(ìt'O壬 20~30μ) があり ， これ合 (6)~1O~12 的の六!立総胞がと り玄 く (Figs 
11， 12)5， ~i:;泡肢は j ì，li ぃ.)(;;と I"j じく(仁科;的であるが， その !I持 jil : -;.:JF 't;;; ~こ?とって L 、る . 葉の

縦断面;こ ~，l. ;_:' ~~j: Ij包:之主主とlcijじくJ主ブ;形であるが，I'-j!'il;の細胞;工作;ニ長大三Jしそ 60x 30 /l 

lこ迭すゐ (Fig. 13) . 葉序. 不氾llIjでこれが本間の f!~ も 特殊な点でおろ ') (Figs. 2， 18).一
寸比fニ i9r -~':土陰湿な環境lこ生えた ~J)~!:j t;: スギ:-lケ の 立11 く であ る (Fig. 17).然しこの‘'YiFi:も
よく 託べると非常にj1¥り ， ;J~ のま11 き 多少の k}llilH'!:が ~.!.H \ され る . !!I J :むy ，j告!"完~~勺.~:ばエ 2-4例封佐iまつて

』投長 fん，-マ::'"!*'行?く{ほcI頃副;耳引ili何IJがZ汗:しい.そしてこの5挺ti於iR!-J:ば工:iま;玄 lκ1，ι:二‘f生，
に杭でjあ九る.j;以メ」二の k刻如11 さき' (傾【は則i只!I“向í，何1リJ :ば主別 ~，.ら込)カ でε主あJ ミゐJ が ， -Jj;こしてい-i;f下 i見llllといす外なく ，ニ

れが木f'!nの11げ;の特徴のーである.

細胞含有物 一一多放の~'~対抗 (Fig. 24) と ‘ Üi114~ I r:C ;iit::・ニのillll}'，:土 sl1danIII ':::' 
死?ん r染まう子， まえ jl~ jlを在校:i- ると ;)( ;~t~，二分併， ì ì 'í'~、す ることが 多く 許し L 、 シェート:こ :主

於JLEAiZめう eれないぶかふして，is!;のulitイよとい うことができ る力不千かも日!¥jが伐ってL、る，;，1， 

1{， の Z誌は - ' ~:lIi li包;こ JLそ 10 例 ， \ま; ;-n~f-~!:: で f)~m;の 'f;':ぺ1:: fEVf)2~: 土、 1認め .-');! t -;;:い (homogeneOl1s). 
ブ; 去さ:工 - - ~主 しないが ， )もそ i(~紋 iR と I ， ;J ブ ; である ~'~ *.l: F~: 土 l'J í;:; で 't~'~; '$::がけがこ1!1.:'こプラナ椛

'(t J) ~ 11 ::~~ もの (0 ， 2-0.3/1) が It~.めうれ ， r付 m;に ;~1'!可; fJ: 形成される (JJK によ る明色 J;:I.i:.:).し

: ~' L: ~ バナナ fh ， 大!訪日之さ:1".. ~ii:よど 43結pの :1'(作に .~i~寸 ら ) の(む:じか，ì~!.2}) "'J :れら， ~1[; Ij包 iJ~~
の i~吠分:士 七，~ロ ー ズでふる .

生育環境

(ωj日ii討i-f:祁i口;32 11ドt仏区l(の乃j主重I'I!人μ!下山i印1万!己引;訂i昨号ιli椛L院2f伐tl!ド1瓦'1.1仁1.1応l
i川l¥，治的 している (Fig.15). 'I;';jl主:主Jt;:_' 2400 m.安1II'i}:土 1-2cmの hl1musに31ihjl，
pH : 主 4 ， 5-5.0 ・ 2ふる . 勺\兵の i利 )-る*-三、 i~ll り ， 11l1i I主:主吹い，j;;'f近のh({./i::エハイマ ツのnf
;-':~が it - f ， ハクサンジャタナゲ -;‘ンプ ;'-'マ ， ツナノキ ソ ノミイ ， イ リヒア ， イ ソウ~ ，ハ ク

サン コザ;7ラ，アスヒカヅラ i三どがt.!.ら:?Lる.本fi長(主安1{ 1'/;' J，I; Ii1;の ljJ;ii; 1L 、 Jt)i~r :ニ マ ヴ ト':.: 'f; 

?点ナる.このマット:主的ん どfEf芥誌の J:J.，iíf と 他の日t草子'i;~n と U<: lf:するJ'qrr之がおら (Fi只.16). 
月eltrocladaalbescens t}~ _.寄よく ;lLl:するが，この外灯rtlで:t Mylia laylori， MaCJサ

diploρ/zyllUJJlρlicatulJl， Tritomariαquinquedentata， DiPloP/，ぴllumta.rifoli山 Ilなどもよ

くi見/1::している.

考 察

"述の立1 I き 竿の形態!えび分1 1ft;ふ りい 'l~'~，細胞の形態， ' ~r~ ft;~~ t :~ :こ長大な:忍 j司':" r :':が t辺、め ら :1 L 

lf.;・1/)下羽;I~ "Íそ stolon 状のj血T'f;の六iui;こ点々 とi'i.iiÍ'~ìïd;; ， ;2，~!) F， Jtる (Fig.1)ー乙のr'ii糸，t¥(，:1)、l
~';i ~ :こに位入 しない }If:r.まとJ5-えれれる Hιplo廿litriumここのようなII:liJi(Pythill?n hαplomitriれ
がお '1:して/11;'り，共"ーと 与ーぇI')Jtる (Lilienfeld，F. 1911 1U1血)， it.t: tl~ な令: く 欠除寸る本婦で， tこの
If，j糸ぷその代り となる.之は Cαlob叩 7l?n ，こ も s記録がゐり ， この ，'~f.から も本fif{と Calobryales との

'fJi似t'i・が う かがわれる . 向 こ の (i.i1J'iは小林義1，íi' fll! l'，~ ;こ研究 していただく れζである .
ゐ Cαlol;/'Yllmrotundifoli'lt仰 の :r'~も ]，~i司; (- I)~ i;j ;)は 2 (まれに 3)議11%1[';')(/)1'井さとたる ことが少

くたい.ニ，J)l:"，か:.--，-':、Pachyglossαや本間との，JiH閃izZが号えられる.
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る .'.J.~ ， {WJ校の見られないこ と， 1反ljlの7:!m(そのかわり ifH買が共'1:)， その他 Calobryttm，
Haρlomilriumに矧似した点が少くたい. 然しノr ら 4・ j ，%な伎4j~ ~.~と不担l!IJな '~~Ji:は非常な
:~:r! )也'，'，(となる.この125it:l主ミズゴケJilの特殊な校の/;':1:1í;~ と軌を ー・にする，r，I，(がある . まれ仮
'似た欠如する点も ミズゴケと ー叉すゐ. ぷ !!~の分化する??知で 1"，:の j予さが多細胞の ものは
PachYttlossa (lV~I ，I l: 3)がある.木院はニ ュージーランド及び ノ4タゴニアに知られる 2伺を

合み Calobryaceaetこ近いと思われるが， 花被 ;1ミ 1~1のため正確な分部上の(J~(ti町立今以て定ま
らない. この符)百の '(!:iは被さ，.形でTM;Mに 欠~IJがあゐが， 隠さが7jflんどm侃まで 2-3調llii出向
である . 然し悲は規則的 3 列で Calobryaceae の官:，，~ ri: と学しい . なお Calobryltln でも '~'~

器部が 2 (まれに 3) 細胞 1'，" /と なることが多い (~~;IJì: 5). Takakiaは上述の子t;1Jiに近いと xiえ

られるが， sterile 村材.料に1抜占いた争紡J山i戊月来ミだ{け7十--でε引(土むU決I~定的なこと(は主いえない . 然しす粁7しJ生t色:殖:綜i器昨m2rれ，1i
ヘやb胞.子7下.イ{休本 の +梢l持管在，浩が上述の持i顕唄と ii同ii吋jp湾却刑\1，刊I~である としても ， 伎が:の E挺とその不規則な~'~ri:などの特

異性からして，本組:まずfしいー科，或いほ更に._.fIを代決すぺさものと考える.

Tαkαki，αlepidozioides Hattori et Inoue， gen. et spec. nov. (Fam. Takakiaceae 
- Ord. Takakiales _-Bryophyta) Plantae steriles， virides， laxe foliosae， nusquam 
rhizophorae， e caudice rhizomato erectae (sympodialiter innovantes) lateque caespi. 
tosae vel rarius aliis musCIs consociatae. Caulis viridulus， crassus， ca. 10 mm. 
altus， 0.15-0.2 mm. in diametro， simplex sed in cultura interdum ex subaxilla 
foliorum ramosus; in sectione transversa fere rotundatus， 10-12 cellulas crassus， 
cellulis corticalibus pachydermibus， ipsis centralibus parvis. ‘Folia' optime rami. 
formia， cylindrica， 1-1.5 mm. longa， medio ca. 0.8. mm. in diametro， oblique patula， 

fere sinuata， apicem sensim attenllata， apice unam cellulas acutas sllperposito; in sec. 
tione transversa rotunda， 3 cell1l1as crassa， cellula interna magna; dispositio foliorum 
irregularis. Specim. exam. Middle Japan: andesite rocks covered with humus， alt. 
s.m. 2400 m.， Mt. Shirouma， Aug. 1957， Coll. H. Inoue， Type in Herb. Hattori Bot. 
Laboratory， also Tokyo Univ. of Education; hl1mus.containing soil on rocks， as. 
sociating with Pleuroclada albescens etc. on the same mountain， Aug. 1956， Col1. 
H. Inoue (6186); near Peak of Goryu， alt. s.m. 26-2800 m.， south of Mt. Shirouma， 

July 1951， Coll. N. Takaki (10302); in rock crevices near ridge-tQp of Gaki， alt. 
s.m. 2600 m.， 15 km. northwest of Omachi， Al1g. 1952， Col1. N. Takaki (12703). 
The genus was named in honour of Dr. N. Takaki who collected， and paid atten. 
tion for the first time to， this peculiar bryophyte. 

Summary 

A new bryophyte， T，αkαkiαlepidozioides， was illllstratecl and c1isclIssed. Unfortunately 
it has been fOllnd always in sterile condition. However， its peclIliar characteristics seen in 
the gametophyte are thought to be enough to propose for it a new genlls and family， or 
even a new order (Takakiales). The related bryophytes seem to inclucle P，αchyglossα， 
Haplomitri1~m ancl C，αlobl'ywm 
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401. Antllelia juratzkana (Limpr.) Trev. (Hygrobiellaceae)ヒメカサナリゴケ 北海道大竺~W-I ， 
黒i丘 (:!:_l:). 402. Asterella sanoana Shim. et Hatt. (Rebouliaceae)サノサイ ハイゴケー長野
県御~1k (向狩隙の七上). 403. Brachiolejelmea salldvicensis (Gott.) Evs. (Lejeuneaceae)フル
ノコゴケ 内崎V，~"[，.4号i:珂耶時J羽;fIlr. 1投空桜島 (傑~j上). 404. Cheilolejeunea imbricata (Nees) 
Hatt.シfリプア '/;~ I崎県阿臼:f'FJn; 戸川!Ti- (樹皮上) . 405. Ch. ontalwJlsis (Steph.) Hatt.オンタ
ケカギゴケ 熊本~çr，y;Jt fni i，ij; .波 (樹皮上). 406. Ce.ρhaloziella echillata Hatt. (Cephaloziellelceae) 
ウニヤバネ ゴケ 熊本県人六iII(!/i上). 407. Cololejezt1lea (Lettocolea) aoshimensis _(Horik.) 
Hatt. (Lejeuneaceae)ア万シマヨー ジョ ーゴケ ;宮崎!'，?<，，'fI]j(樹立上). 408. C. (L.) jatonica 
(Schiffn.) Hatt.ヤマトヨ ージョ ーゴケ 稲岡県粕慶郡篠柴町五i荘滝(樹上). 409. C. (L.) lallci. 
loba (Steph.) Evs. オーヨ ージョ ーゴケ 7:~1崎県附那珂~jj;北刻;村 (世上) . 410. C. (L.) longi. 
lotula (Horik.) Hatt.ナガシタパヨ ージョ --:.1'"ケ 熊本県球陪郡一武 (葉上). 411.C.nijJρollica 
(Horik.) Hatt.ヤマトケタサリゴケ 7h:崎県南部町~jjí北羽;村( スジヒ ト ツパ上) . 412. C. (Taenio. 
lejezmea) ocelloides (Horik.) Hatt.クチパショ ージョーゴケ 1mオザI~A'j!nli (桔J皮_l:). 413. C. 
(T.)ρseudofloccosa (Horik.) Hatt.オビナツヨ ージョ ーゴケ 産地同上(ì1~ _'i :) . 414. C. stinosa 
(Horik.) PaI1de et Misraウニパ ヨージ ョーゴケ 日崎県南筑珂郡北書記村(キジノ元ーッ〆」二). 415. 
C. yamanakana Kamim.ヤマナカヨージョ ーゴケ 熊本県人717市(蘇上). 416. Conocゆhalu1n
conicum (L.) Dum. (Conocephalaceae)ジャゴヶ ;剖崎県南郊珂郡北潟村(立岩上) 417. Colttra 
1!Jeiieri Jovet.Ast (Lejeuneaceae)ポーズムシトリゴケ (新称) 熊木県人台市(i創作上). 418. 
Diplo)うhyllumalbicans (L.) Dum. (Scapaniaceae)シロコオイゴケ 長野県木曽駒后 (花尚泊上).
419. Frullania hamρeana Nees (Frullaniaceae) ヒラキハヤλデゴケ 奈良県初出町天下11山
(樹幹上). 420. Fr. jackii subsp. jatonica (Sde. Lac.) Hatt.ヤ久 デゴケ 兵filI県災lJ.!~拡船越
山 (岩上). 421. Fr. osumiensis (Hatt.) Hatt.オ-7，ミ ヤスデゴケ 宮崎県南筑珂:Hi;北担:村 (樹
枚上). 422. Fr.ρedicellata Steph. クロアオヤ久デゴケ liiJ l.県Rll'g rliおび(樹皮上). 423. 
Fr. ltvifera Horik.フサヤλ デゴケ 旅地は 421に同じ (間関と共生). 424. Gymnocolea 
montana (Horik.) Hatt. (Lophoziaceae)ヤマイ チョ ーウロ コゴケ 北海道大雪111.:.1.1，岳 m~ニ! :上).
425. G1/1llllomitrimn corallioides Nees (Marsupellaceae)サキジロゴケ 長野県御岳 (法:111-!fr上).
426. Heteroscyρhus bescherellei (Steph.) Hatt. (Lophocoleaceae)オーウ ロコゴケ ?:y崎県臼符Hli
小布t綿花 (;疑灰-!t}のi思liji上). 427. Lejezt1lea aquatica Horik. (Lejeuneaceae)サワ タサリゴケ
i1l~地同上 (間接して ' 1 :ずる). 428. L.ραllide.virens Hatt. .:; _"._ギコミミ 二fケ !， iJ V， ~ " iJïi:ï鵜
) i有11i;;; ({i:T!ti上). 429. L. vaginata Steph.カマハコミミ :l'l" !'iJ県pl;円十午郡}i川j丹(樹皮上).
430. Lopholejezmea subfusca (Nees) Steph.クロチャウロ :1 :tケ !'i]YMH'I'HIiグj鈴1LI (杉樹1):上).
431. Lothozia (Hattoriella) diversiloba Hatt. (Lophoziaceae)ハガワ リイチョ ーウロ コ工fケ l脊方、・
V，~秩父白岩IJI (石灰泊」ニ). 432. Marszψella commutata (Limpr.) Bernet (Marsupellaceae) 
コア ミメミゾゴケ 山梨県八ヶ岳，権現岳 (安山計上). 433. M. revoluta (Nees) Lindb. アカタ
カネゴケ 長野県木曽駒岳(花尚狩上). 434. M. tubulosa Steph. タカネミ ゾゴケ 福岡県英彦
IJI (安山岩上). 435. M. yalmshimensis (Horik.) Hatt.ヤクツマミ ゾゴケ 大分県祖母111(安
111{'f上). 436. Metzgeria frzeticulosa (Dicks.) Evs. (Metzgeriaceae)コモチフタマタゴァ Ii可
県玖珠部飯問中~. (計上). 437. Nardi，αsubclavata (Steph.) Amak. (Jl1ngermanniaceae)オリー
ブツボ ミゴケ 北海道大雪山，票、民 (土上). 438. NiρtOllolejeunea subal，ρina (Horik.) Hatt. 
(Lejeuneaceae)ヒメケシ ゲリゴケ 府主県秩父郡大沌村 トクサ111(j封皮上). 439. Notothylas 
jaρonica Horik. (Anthocerotaceae)ツノ ゴケモドキ 沼崎県Fl南市おび o也上). 440. Odonto. 
schisma grosseverrucosum Steph. var. luteovirens (Hatt.) Hatt. (Cephaloziaceae)モエギアジゴ
ケ 鹿児島県民久島氷問川本弁 (花尚岩」ニ). 441. Pellia fabbroniana Raddi (Pelliaceae)ホソ
パ ミズゼニ :lケ 栃木県日光夫見沌 (湿岩上). 442. Plagiochila ovalifolia Mitt. (Plagiochila. 
ceae)ハネゴケ 白崎県南部珂[;i¥北郷村 (計上). 443. Plagiochila t1'αbeculata Steph.キハネゴ

ケ 鹿児島県民久，:ふ 花ノ、π川~小杉谷(樹幹~根もと ，倒木上). 444. Plectocolea hatlorialla 
Amak.， msc. (Jungermanniaceae) ハッ トリツ ボミゴケ 山梨部八ヶ 岳， 権現岳(淑引上).
445. Porella densifolia (Steph.) Hatt. (Porellaceae)コグラ マ工fケモドキ 新潟Vr~ r.fJ部l京都;す'1;名山
(石灰岩上). 446. Scaρania bolanderi Aust. var. major Amak. et Hatt. (Scapaniaceae)タマ
二fパ ヒシャ クゴケ 鹿児島県民久山，花 ノ江川~小杉谷 (腐木上). 447. Sc. irrigua (N.) Dum. 
カラフ トヒシャグゴケ 長野県上伊那郡1111丈!長(淑1!!i!砂岩上). 448. Sc. stinosa Steph. ウニパ
ヒシ ・1・クゴケ 熊本県球能郡有11ノi若i(現上). 449. Sc. steρIzanii K. Mull. チ・vボヒシベ，クゴケ
鹿児'::i県民久i;;J Í'~-; II f W訂正iMj守上). 450. Temuoma setifor1l1e (Ehrh.) Howe (Ptilidiaceae 
-・サプイバ τfケ 長野県オミtJ駒 岳 etJ上).

Issued by The Hattori Botanical Laboratory， Obi， Nichinan.shi， Miyazaki Prefecture (Japan)， January 
1， 1958. 服部llIi物目'f-究所，?;rl潟県nliiiliおぴ本prr，IIH平1133 1!，-1 } J 1 11発行.



Errata 

No. Page Line For Read 

12 77 7 527 257 

11 84 18 ρulchen"i1J11t11Z 会1elcherγ'Una

17 75 20 from bottom北海道大包・山国立公闘，県干奇 長野県白馬僚

18 1 1 MALAYAN* MALAYSIAN 

官 27 6 defferences clifferences 

n 31 3 Evan's Evans' 

n 68 12 Plellrozi，α'J)llr pllreα Plellrozi，αpllrpllreα 

n 70 15 from bottom edite edit 

1/ 74 13 constrast contrast 

If 83 23 soilcovered soil-coverecl 

" 102 20 from bottom Javamca denudata 

1/ 108 10 from bottom mototype mOl1otype 

11 114 17 they are all lacked they all lacked 

* Dr. W. Meijer wrote to the editor: “It is a pity that in last copy of the manuscript 
the title was unintentionalIy changed in Malayan instead of Malaysian." The editor is 
very sorry for that mistake. 

昭和 33年 1月 25日 印 刷

昭和 33年 1月 30日発行
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