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Abstract In bryophyte the cross sections of the stem in some species of Fissi-
dentaceae, Grimmiaceae, Thuidiaceae, Entodontaceae, Mniaceae, Bartramiaceae, Dicra-
naceae, Hypnaceae and Polytrichaceae, have been considered, to find a coordination
shown among the interior structures of gametophyte. Furthermore, of the sketches
having been made public until the present, we studied those of Erpodiaceae(NOGUCHI
1952), Bartramiaceae(M ATTERI 1968, 1973), Hookeriaceae(M ATTERI 1972) and Pottia-
ceae(SAITO 1975), where we can see ten of our demarcations.

As many anatomical characteristics as possible, are observed, and an attempt is
made to find a coordination among the anatomical characteristics of all the stems
observed. Regarding the stems of Hypnaceae a coordination among the anatomical
characteristics is discussed. In view of the results so far achieved, four characteri-
stics, types of the interior differentiation(Ill-type), comparison in thickness between cell
walls of the central tissue and those of the internal cortex(P- and Q-types), compari-
son between cell-size of the central tissue and that of the internal cortex(M-, MN- and
N-types), thickness of the epidermal cell walls(T- and U-types), seem to show high
regularity. Therefore, interrelationship among interior structures of the stems in
Hypnaceae is considered on the basis of these characteristics(Tab. 6). The stems of
Hypnaceae are classified regarding the anatomical characteristics into five types,
1-Q-N-U, III-Q-N-T, III-P-N-U, III-P-MN-U, III-P-M-U. Furthermore, the
stems hitherto observed are classified into seventeen types, III-O-M-U, III-P-N-U,
III-P-N-T, III-P-MN-U, II-P-M-U, II-P-M-T, III-Q-N-U, III-Q-N-T,
m-Q-MN-U, III-Q-M-U, IV-Q-N-U, IV-Q-N-T, IV-P-N-U, IV-P-N-T,
IV-0-N-U, VI-U-F and VI-U-E, by virtue of the anatomical characteristics. For the
future these characteristics should be compared through all the stages of the life
history from every point of view.
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Introduction

In bryophyte the interior differentiation of the stem begins from a segment which
the apical cell of the stem cuts off, and the segment divides into the respective initial
cells of several tissues. FEach tissue is made from the respective initial. It seems
important for the morphogenic study to consider what kind of units the segment first
divides itself into. Does a segment divide into the initials of the epidermis and the
central tissue, or does a segment divide into the initials of the epidermis, cortex and the
central tissue? It is presumed that without solving the problem, we can not reduce the
stem-tissue to its elements.

If that is the case, is the tissue of the stem certainly able to be analyzed into its
elements through observation of the manner of division in the apical cell? As a matter
fact, it is very difficult, because, if the distinction between tissues which have attained
full growth is not understood, it is very difficult to make clear how a segment is to
develop into mature tissues. So, first of all the distinction between tissues of the full
growth stem should be roughly surveyed and the manner of division in the apical cell
should be observed, and then we might with greater ease make clear the growing
process from its initial to the fully grown tissue. It may be the initial step of systematic
study that in such a manner, the gametophyte in life history is viewed in every light, and
that the essential coordination existing in the mode of living of the gametophyte is
discovered.
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Materials and methods

The materials used for this research compose specimens of mosses collected from
Japan. All the samples studied are deposited in the Moss Herbarium of Kanazawa
University.

Ctlemidium capillifoliwm  (MiTT.)BROTH, : Tokyo Pref. (11082), Ooita Pref. (35162),
Ctenidium hastile (MiTT.)LINDB, : Ishikawa Pref. (33132), Ectropothecium obtusulum
(Carp.)IWATS, : Wakayama Pref. (37362), Ectropothecium zollingeri (C.MUELL.)JAEG, :
Taiwan (32718), Eurohypnum leptothallum (C.MuteLL.)Anpo: Kyoto Pref. (34893),
Yamaguchi Pref. (39193), Gollania ruginosa (MiTT.)BROTH, : Kumamoto Pref. (37398),
Gollania varians (MitT.)BroTH. : Toyama Pref. (36266), Herzogiella perrobusta (BROTH, ex
CARD.)IWATS, : Miyagi Pref. (34930), Homomallium connexum (Carp.)BROTH.: Yamaguchi
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Pref. (39192), Hypnum calcicolum ANDO: Hiroshima Pref. (39196), Saitama Pref. (39150),
Hypnum callichroum ssp. japonicum ANDO: Gifu Pref. (39197), Nagano Pref. (39140),
Hypnum cupressiforme HEDW.: Toyama Pref. (32629), Hokkaido Pref. (37353), Yamaguchi
Pref. (39184), Hokkaido Pref. (39179), Hypnum densirameum ANpo: Hokkaido Pref.
(39176), Yamanashi Pref. (39183), Hypnum dieckii Ren. et Carp.: Hokkaido Pref. (39182),
Ehime Pref. (39174), Hypnum erectiusculum SULL, et LESQ.: Shizuoka Pref. (39170), Kyoto
Pref. (37296), Kumamoto Pref. (35212), Gifu Pref. (39143), Hypnum faurie: CARD.: Tottori
Pref. (39194), Hypnum fujiyamae (BROTH.)PAR.: Yamanashi Pref. (39149), Gifu Pref.
(10990), Ooita Pref. (35192), Hokkaido Pref. (39148), Hypnum lindbergii MiTT. : Fukushima
Pref. (39153), Tochigi Pref. (39171), Shizuoka Pref. (37151), Toyama Pref. (32541),
Kumamoto Pref. (35069), Hypnum oldhamii (MITT.)JAEG, et SAUERB.: Mie Pref. (35171),
Miyazaki Pref. (34897), Wakayama Pref. (32714), Niigata Pref. (35213), Miyazaki Pref.
(39154), Hiroshima Pref. (39141), Hypnum pallescens (Hepw.) P.Beauv.: Yamanashi Pref.
(39188), Aomori Pref. (39177), Hypnum plicatulum (LINDB.)JAEG. et Saurrs.: Yamanashi
Pref. (39186), Hokkaido Pref. (39187), Hypnum plumaeforme WiLs.: Kagoshima Pref.
(39181), Mie Pref. (37295), Kumamoto Pref. (35191), Hiroshima Pref. (39146), Hypnum
plumaeforme WIiLs. v. minus BroTH. ex ANDO: Kumamoto Pref. (35036), Hypnum
sakuraii (SAk.) ANDO: Ishikawa Pref. (37161), Ehime Pref. (39145), Nara Pref. (39151),
Hypnum  tristo-viride (BROTH.)PAR.: Tokushima Pref. (39178), Gifu Pref. (11957),
Kumamoto Pref. (35033), Aomori Pref. (35034), Aichi Pref. (35953), Isopterygium faurier
CARD, : Gifu Pref. (34978), Isopterygium minutivameum (C.IMUELL.)JaEG. : Wakayama Pref.
(37294), Isopterygium pohliaecarpum (SuLL. et LEsQ.)JAEG,.: Niigata Pref. (34899),
Kumamoto Pref. (34976), Mie Pref. (37339), Tokyo Pref. (11082), Ooita Pref. (35162),
Isopterygium tosaense BROTH.: Kumamoto Pref. (37520), Kumamoto Pref. (35094), Ptilium
crista—castrensis (HEDW.)D.NOT. : Yamanashi Pref. (35163), Pylaisiella cristata (CARD.)IWATS,
et Noc.: Toyama Pref. (32689), Pylaisiella selwynii (KINDB.) CruM et all. : Hokkaido Pref.
(37327), Pylaisiella subcircinata (CARD) IWATS et NoG.: Hyoogo Pref. (37326), Rhytidia-
delphus  japonicus (REM,)Kop. :Hokkaido Pref. (37323), Rhytidiadelphus subpinnatus
(LINDB.)KoF. : Mie Pref. (34385), Rhytidiadelphus triquetrus (HEDW.)WARNST.: Hokkaido
Pref. (37422), Yamanashi Pref. (37374), Stereodontopsis pserdo-revoluta (REIM.) ANDO :
Koochi Pref. (39144), Taxiﬁhyllum aomoriense (BEscH.)IWATS.: Niigata Pref. (37322),
Taxiphyllum cuspidifolium (CARD.)IWATS. : Qosaka Pref. (34915), Taxiphyllum subarcuatum
(BROTH,)IWATS. : Miyazaki Pref. (35189), Tuxiphyllum taxivameum (NMiTT.)FL.: Kumamoto
Pref. (34886), Vesicularia ferriei (CARD. et THER.)BROTE.: Aichi Pref. (37551), Aichi Pref.
(35011), Niigata Pref. (37552), Niigata Pref. (35213), Kagoshima Pref. (34925), Tokyo Pref.
(36225),

For anatomical studies, microtome sections of the moss are prepared by the
ethylalcohol-butylalcohol-paraffin method, following BOUIN’s fluid fixation. Before
examination the hard moss is boiled in water for about an hour. The inner structure of

the stem of gametophyte is studied from transverse section having a thickness of about
5 w-
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Observation and discussion

I. Coordination among the anatomical characteristics of the stem

The inner structures of the stem in some species of Fissidentaceae, Entodontaceae,
Thuidiaceae, Mniaceae, Bartramiaceae, Dicranaceae and Polytrichaceae were hitherto
observed in the search for coordination in the anatomical structures of the gametophyte
in Musci. The anatomical characteristics, types of inner differentiation of the stem(III,
IV and VI types), comparison in thickness of cell walls of the central tissue and of the
internal cortex(0-, P- and Q-types), comparison between the size of cells of the central
tissue and that of cells of the internal cortex(L-, M- and N-types), distinction between
the central tissue and the internal cortex(J- and K-types) and cell-configurations of the
central tissue, seem to show more coordination in all the species observed in these
papers. The inner structure of the stem in forty-two species of Hypnaceae was
observed, and we attempted to discover the coordination among anatomical charac-
teristics of all the stems observed in this paper. We should like to consider whether
the anatomical characteristics of the stems hitherto observed show any coordination.

(1) On the stem in Hypnaceae

When the stems of Hypnaceae are observed, it is thought that in addition to the
eight anatomical characteristics of the stem hitherto observed, two other characteristics,
namely, whether the epidermal cells are larger(V-type), as large(W-type) or smaller
(X-type) than those of the external cortex, and, whether the epidermal cell walls are
parenchymatous or not, should be made an object of investigation. Tab. 1 is the tabula-
ted result of these observations.

Of the ten anatomical characteristics, the characteristics, which are clearly divisible
into general types, are as follows : A- and B-types, C- and D-types, G-, H- and I-types,
R- and S-types, T- and U-types, O-, P- and Q-types. The characteristics, which are not
clearly able to be divided into such types, are as follows: V-, W- and X-types, L~,M-
and N-types, J- and K-types. Consequently, the halfway type between M-type and
N-type for instance is expressed as MN-type. When, of the border types, the anato-
mical characteristics have a stronger tendency towards M-type, it is expressed as M(N).

In Tab. 2, the inner structure of all the stems appears to differentiate into the
epidermis, cortex and the central tissue (III-type). The stems of III-type are divided
into two types: cell walls of the central tissue as thick(P-type) or thinner (Q-type) than
those of the internal cortex. The type Q is found in the stems of Vesicularia and some
species of Hypnum. The P-type is found in the stems of Eurohypnum, Homomallium,
Ctenidium, Gollania, Philium, Taaphyllum, Ectropothecium, Herzogiella, Pylaisiella,
Steveo-dontopsis, Isopterygium, Rhytidiadelphus and some species of Hypnum. In all the
stems of ITI-Q-type, distinction between the central tissue and the internal cortex is
clear(J-type). The stems of III-P-type are classified into three types : distinction between
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Tab. 1 Anatomical characteristics of the stems in forty-two species of Hypnaceae

Ctenidium capillifolium (MITT.) BROTH.

(MiTT.) BROTH.

ifoliumn (MITT.) BROTH.

Ctenidium capilli

Cienidium capilliforium

Ctenidium capillifolium (MITT.) BROTH.
Ctenidium capillifolium (MITT.) BROTH.
Ctenidium capillifoliume (MITT.) BROTH.
Ctenidium capillifolium (MiTT.) BROTH.
Ctenidium hastile (MITT.) LINDB.

n-1
-2
-3
-4

P
P

MN | KJ

S |U|MN | K]J
S |U|MN | KJ
S|IUIMNIK]J

S

X
X
X

G
G
G

3(24)C
3(3-4)C
3(3-4)C

*

Ctenidium hastile (MITT.) LINDB.

Clenidium hastile (MITT.) LINDB.

Clenidium hastile (MiTT.) LINDB.
Ctenidium hastile (MITT.) LINDB.




Ctenidium hastile (MiTT.) LINDB. % 3(8-4)C G |X S| UMN |KJ P Jill -6
Ctenidium hastile (Mi1TT.) LINDB. * 3(34)C G |X S| UMN |[KJ | P il m-1
Ctenidium hastile (MITT.) LINDB. * 3(3-4)C G X S| UMN | KJ P m -2
Ectropothecium obtusulum (CARD.) IWATS. * 3(2-4)C 1 (W R | UM K P Im -3
Ectropothecium_obtusulum (CARD.) IWATS. % 3(2-4)C 1 W R | UM K P | WM m-4
Ectropothecium obtusulum (CARD.) IWATS. * 324HCc | 1 W R | U M K P i} -5
Ectropothecium obtusulum (CARD.) IWATS. * 3(24)C I W R | UM K P | I m-6
Ectropothecium obtusulum (CARD.) IWATS. * 132-4HC | I W R|IU M K P i -1
Ectropothectum obtusulum (CARD.) IWATS. *  |13@2DcC I W R UM K P il V-2
Ectropothecium obtusulum (CARD.) IWATS. x| 3(84C | 1 |W R | UM K P iy V-3
Ectropothecium obtusulum (CARD.) IWATS. * 3(3-4C I W R | UM K P Jlid -4
FEctropothecium zollinger: (C. MUELL. ) JAEG. * 4(35)C 1 W R | U M(N) K P i V-5
" Ectropothecium _zollingeri (C. MUELL. ) JAEG. * 3(3-4)C I W(V) R | U MM K P jil V-6
Ectropothecium zollingeri (C. MUELL.) JAEG. * 4(4-5)D I W R | U MN) K P il V-1
Ectropothecium zollingeri (C. MUELL.) JAEG. * 485)C | 1 W R U MIN) K P jil} V-2
FEctropothecium zollingeri (C. MUELL.) JAEG. * 434HCc | 1 W) R | U MDIN) K P I V-3
Ectropothecium zollingeri (C. MUELL.) JAEG. * 4B3-5)C | 1 |W R | U M) K P i V-4
Ectropothecium zollinger: (C. MUELL.) JAEG. * 4B-HCc | 1 W R I U IMDIN) K P i V-5
Eurohypnum leptothallum (C. MUELL. ) ANDO 5(5-6)B| 4(3-4)C | H |W SIUIN | ] P i V-6
Eurohypnum leptothallum (C. MUELL. ) ANDO 5(5-7)B| 3(3-4)C H W S | U|N J P m V-7
Eurohypnum leptothallum (C. MUELL.) ANDO 5(5-6)B| 33-4)C | H W S| U INM) J P il V-8
Eurohypnum leptothallum (C. MUELL.) ANDO 5(5-6)B| 3(2-4)C | H |W S| U N ] | P i} V-9
Eurohypnum leptothallum (C. MUELL.) ANDO 4(3-6)B| 3(3-3)C | H W S | U NM) J P il Vi-1
Eurohypnum _leptothallum (C. MUELL. ) ANDO 5(5-7)B| 3(3-49)C | H |W SIUIN_ | ] P il VI-2
Eurohypnum leptothallum (C. MUELL.) ANDO 5(5-6)B| 3(3-3)C | H |W S | U NM)| J P il VI-3
Eurohypnum leptothallum (C. MUELL.) ANDO 4(3-5)B| 3(2-4)C H W S | U INOMI T P i Vi-4
Gollania ruginosa (MITT.) BROTH. * | 6(6-7)D I W S| UMN |KJ P | W VI-b
Gollania ruginosa (MITT.) BROTH. * 6(5-8)D I W S| UMN | KJ P | I VI-6
Gollania ruginosa (MITT.) BROTH. % 66-HD | I W S| UMN |KJ | P | @I Vi-7
Gollania ruginosa (MITT.) BROTH. * 6(6-8)D | I |W S| UMN |KIJ P 1 Vi-8
Gollania _ruginosa (MITT.) BROTH. * 7(7-8)D I W(X) S| UMN KJ P il VI-9
Gollania_ruginosa (MI1TT.) BROTH. * 6(6-8)D I [WX) S| U|MN | KJ P 1 VI-1
Gollania ruginosa (MITT.) BROTH. * 77-8)D| I W(X) S| UMN |KJ | P 1L VI-2
“Gollania ruginosa (MITT.) BROTH. * 6(6-8)D I W S | U MN | KJ P i VI-3
ollania varians (MITT.) BROTH. * 44-5)D | I |X S|UMN |KJ| P I vi-4
Gollania varians (MITT.) BROTH. * 54-6)D | 1 |X S |UMN |K]J P il VI-5
Gollania varians (MITT.) BROTH. * 5(4&-7)D I X S |UMN |KJ P T VI-6
" Gollania varians (MITT.) BROTH. * 44-6)D | 1 X S | U MN | KJ P T VI-7
Gollania varians (MITT.) BROTH. * | 5(5-6)D | I |X S| UMN | KJ P il VI-8
Gollania varians (MITT.) BROTH. * 5(4-5)D 1 |X(W)] S | U MN KJ P m -1
Gollania varians (MITT.) BROTH. % 4(4-5)D I [ X(W)I S| UIMN | KJ P jiiN V-2
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Herzogiella perrobusta (BROTH. ex CARD.) IWATS. ® 3(8-4)C |1 W R | U MMN) K P | I V-3
Herzogiella perrvobusta (BROTH. ex CARD.) IWATS. % 3(3-4)C |1 W(V) R | U M K P i VI -4
Herzogiella perrobusia (BROTH. ex CARD.) IWATS. * 3(8-4)C |1 W R | U M(N) K P il V-5
Herzogiella perrobusta (BROTH. ex CARD.) IWATS. * 324)C |1 W R | UM K P I Vi -6
Herzogiella perrobusta (BROTH. ex CARD.) IWATS. * 3(2-3)C |1 W R| UM K P il -7
Herzogiella perrobusta (BROTH. ex CARD.) IWATS. * 3(2-0)C |1 W R | U MDIN) K P i VII-8
Herzogiella perrvobusta (BROTH. ex CARD.) IWATS. * 3(3-5)C |1 W(V)| R | U M(N)| K P m =
Herzogiella perrobusta (BROTH. ex CARD.) IWATS. * 33-9C |1 W R | U MM K P 1T X-1
Homomallium connexum (CARD.) BROTH. 4(3-5)B| 4(4-5)D |1 X R |U]JIN J P I X-2
Homomallium connexum (CARD.) BROTH. 4(3-5)B| 4(3-5)D | I X R | U |NM) J P i} IX-3
Homomallium connexum (CARD.) BROTH. 5(4-7)B| 4(&-5)D |1 X R | U NM)| J P Jiii X-4
Homomallium connexum (CARD.) BROTH. 4(4-7)B| 4(8-5)D |1 X R | U NM) J P il X-5
Homomallium connexum (CARD.) BROTH. 3(2-4)A| 4(83-5)D | I X R|U|N J P I X-6
Homomallium connexum (CARD.) BROTH. 5(3-6)B| 4(4-6)D |1 X R | UINWM) J P Al X-1
Hypnum _calcicolum ANDO 5(4-6)B| 4(4-5)D H(1)X S | U IN(M) Q | It X-2
Hypnum calcicolum ANDO 5(4-6)B| 5(5-6)D [H(I)IX S | U NI J [©) i X-3
Hypnum calcicolum ANDO 5(5-6)B| 4(3-5)D |H(I)X S | U N J Q i} X-4
Hypnum calcicolum ANDO 5(4-6)B| 4(3-5)D [H(I)|X S | U NV J Q I X-5
Hypnum calcicolum ANDO 4(3-6)B| 4(4-5)D H(1)[X S | U NV ] Q I X-6
Hypnum calcicolum ANDO 5(5-6)B| 4(4-5)D H(I)X S | U N J Q I Xi-1
" Hypnum calcicolum ANDO 5(5-6)B| 4(4-5)D H(1)IX S | U IN(M)| J Q 1T XI-2
Hypnum callichroum ssp. japonicum ANDO 4(4-5)B| 434)C |1 v R|TIN J Q | I XI-3
Hypnum callichroum ssp. japonicum ANDO 4(3-4)A| 4(4-5)D |1 ) R | T|N J Q i} X4
~ Hypnum callichrowm ssp. japonicum ANDO 4(3-HA| 4(3-HC |1 v R|TIN J Q I X-5_
Hypnum callichroum ssp. japonicum ANDO 4(3-4)A| 4(4-5)D |1 ) R | TN J Q m Xi-6
Hypnum callichroum ssp. japonicum ANDO 4(4-5)A) 4(3-5)D |1 \ R|T|N J Q I XI-1
Hypnum callichroum ssp. japowicum ANDO 5(4-6)B| 4(4-5)D |1 v R | TN J Q m XI-2
Hypnum callichroum ssp. japonicum ANDO 5(5-6)B| 4(4-5)D |1 \ R | TIN J Q 1L XI-3
Hypnuim cupressiforme HEDW. B(46)B| 43-4)C [H___W(V) S |U N J P 1T XI-4
Hypnum cupressiforme HEDW. 6(5-7)B| 4(8-4)C H(IH)W(V)| S | U NM)| ] P jil} XI-5
Hypnum cupressiforme HEDW. 4(4-5)B| 4(3-4H)C |H W S | U |N J P i Xi-6
Hypnum cupressiforme HEDW. 5(5-6)B| 3(3-4)C H W S | U NM) ] P 1T X1Im-1
T Hyprum cupressiforme HEDW. 5(5-6)B| 3(2-4)C |H W S|UIN_ | ] P 1L X1-2
Hypnum cupressiforme HEDW. 6(6-7)B| 3(3-5)C |H W(V) s | U N J P il X -3
Hypnum cupressiforme HEDW. 4(3-H Al 4(3-HC |H W(X)I S | U IN J P i X m-4
Hyprum dieckii REN. et CARD. 5(5-6)B| 445)D |1 |V S (TN T [ O [ it X -5
Hypnum dieckii REN. et CARD. 4(45)B|4(45)D (1 |V S [T |NQD| J QO | I X W-1
Hypnum dieckii REN. et CARD. 4(3-6)B| 5(5-6)D | I ) S| T J Q il XIV-2
Hyprum dieckii REN. et CARD. 5(4-6)B| 4(4-5)D |1 v S| T |INOVMD| T Q i} XIV-3
Hypnum dieckii REN. et CARD. 4(4-5)B| 5(5-7)D |1 vV S| T J Q Im | XIv-4
Hypnum dieckii REN. et CARD. 4(4--7)B| 5(5-6)D |1 v S| TINOVM J Q T X V-1
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Hypnum dieckii REN. et CARD. pE-6B[5GODT T [V STTINOWDI T T O | W [XV-2
Hypnum densira ANDO 5(45)B| 435H)C | I [V R| U NM| J | Q | I | xXV3
| Hypnum densirameum ANDO 43-HA4BHC | I [VIWR|UIN | J Q L | Xv-+4
Hypnum densirameum ANDO 4(3-4)A| 4(3-4)C I V(W R|UIN J Q m | XV-5
Hypnum densivameunms ANDO 4(3-5)B| 4(3-4)C I |V R | U |N J Q mM | XV-6
Hypnum densirameum ANDO 4(4-6)B| 4(4-5)D | I |V R | U NM)| J Q T X Vi-1
Hyp densir m ANDO 4(3-5)B| 4(3-4)C I |V R | U |INM)| J Q i X VI-2
" Hypnum densirameum ANDO (4-5)B| 4(4-5)D I v R | U INOM| J Q | XVI-3
Hypnum erectiusculum SULL. et LESQ. BC-HA|32-HC | I |V R | T N J Q) | Xvi-4
Hypnum erectiusculum SULL. et LEsQ. 4(3-5)B| 4(3-4)C I v R| TN J Q I | XVI-5
Hypnum erectiusculum SULL. et LEsQ. 3(3-4)A| 3(3-4)C I |V R|TIN J Q m | XVI-6
Hypnum erectiusculum SULL. et LEsQ. 3(2-4)A| 3(3-4)C I |V R | TN J Q I | XWVi-1
Hypnum erectiusculum SULL. et LESQ. 4(4-5)B| 3(2-4)C I |V R|T|N J Q I | XVI-2
Hypnum erectiusculum SULL. et LEsQ. 4(4-5)B| 3(8-5)C | I |V R | TN J Q Ir | Xvi-3
Hypnum erectiusculum SULL. et LEsQ. 3(8-4)A| 3(2-4)C I |V R|T|INOM) J Q I | XViI-4
Hypnum erectiusculum SULL. et LEsQ. 3(8-4)A| 3(2-4)C I v R | TN J Q I | XVI-5
Hypnum _erectiusculum SULL. et LEsaq. 5(5-6)B| 4(4-5)D | I |V R| TN J Q Ir_ | XVi-6
Hypnum_erectiusculum SULL. et LEsQ. 4(4-5)B[43-4)C | 1 |V R| T INOM T Q | WM | XVI-7
Hypnum erectiusculum SULL. et LESQ. iﬂ)ﬁ 4(4-6)D I |V R|T | NM) J Q i XVI-1
" Hypnum erectiusculum SULL. et LEsQ. 5(4-6)B| 4(3-4)C I |V R| T NM) J 0 mM | XViI-2
Hypnum erectiusculum SULL. et LEsQ. 5(4-7)B|4(4-6)D | 1 |V R|T|N J Q I | Xwi-3
Hypnum erectiusculum SULL. et LEsQ. 4(4-5)B[4B3-HC | 1 |V R|TIN J Q m | Xwi-4
Hypnum erectiusculum SULL. et LEsQ. 5(4-6)B| 4(45)D | 1 |V R|T|N J Q M | XVI-5
Hypnum erectiusculum SULL. et LESQ. 1(45)Bl4GB-HC | 1 |V R|T|N J Q M | XW-6
Hypnum erectiusculum SULL. et LEsQ. 3(8-4)Al 4(4-5)D I |V R [T IN J Q | m | XIX-1
Hypnum Jauriei CARD. (4 5)B|2(23)C | I W | R|U|N J [ P | W | XIX2
Hypnum faurie: CARD. 4(4-5)B| 3(3-H)C | I |W R | U N J P mw | XIX-3
Hypnum fauriei CARD. 4(3-5)B| 3(3-4)C I W R | U |N J P m | XIX-4
Hypnum fauriei CARD. 4(3-5)B| 4(3-4)C 1 |W R |U|N J P M | XIX-5
Hypnum faurie: CARD. 4(4-5)B| 4(3-5)C I (W R | U N J P m | XIX-6
Hypnum fauriei CARD. 4(3-4) A} 4(3-4)C I W R | U N J P m | XX-1
Hypnum fujiyamae (BROTH.) PAR. (4-5)B[ 3(2-3)C | G |X S | U N J P m | XX-2
Hypnum fujiyamae (BROTH.) PAR. 5(4-6)B| 3(2-4)C | G |X S |UIN_ J P M | XX-3
Hypnum fujiyauwtae (BROTH.) PAR. 5(4-6)B| 3(2-4)C | G |X S| U n J P m | XX-4
Hypnum fujiyamae (BROTH.) PAR. 4(3-HA| 3(3-4H)C | G |X S | LN J P M | XX-5
Hypnum fujiyamae (BROTH.) PAR. 4(4-5)B| 3(2-4)C G |X S | U ... J P M | XX-6
Hypnum fujiyamae (BROTH.) PAR. 5(4-6)B| 3(3-4)C G |X S | U|N J P I X XI-1
Hypmvm lindbergii MITT. 5(35)B| 3(3-H)C | I |V R| TN ] 0 | I [ XX1-2
Hypnum lindbergii MITT. 3(3-A)A[3(2-HC | 1 |V R | T N T [ O | m [ XX1I-3 _
Hypnum lindbergii MITT. 3(2-3)A| 3(34)C I v R | TN J Q M | XXI-4
Hypnum lindbergii MITT. 3(2-3)Al 3(2-4)C Y R|TIN J Q I | XXI-b
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Hypuum lindbergii MITT. AB-DA3EDC | 1 [V R|TINO| J | O | T [XX1-6
Hypmum lindberqii MITT. BEA| 3GDHC | 1 |V R|T N J | O | W | Xxmu-1
Hypnum lindbergii MITT. BE-DA[32HcC | 1 |V R | T N J | Q | m | XxXu-2
Hypnum lindberqii MITT. 32 A 3(3DC | 1|V R| T NGD J | QO | W | XXI-3
Hpnum lindbergii MITT. 4(45)B|8GE-HC | I |V | R|T|N ~J | O | W | XXI4
Hypnum lindbergii MITT. 4(45)B| 3(2-4)C I |V R| TN J Q I | XXII-5
Hypnum lindberqii MITT. 5(45)B3(34)C | 1 |V RITN | J | Q| I |XXu6
Hypnum lindbergii MITT. 5(5-6)B| 3(34)C | 1|V R|T N | J | Q | W | XxXum-1
Hypnum lindbergii MITT. 4(3-HA| 3(3-DC 1 |V R | T [NV J Q M | XXW-2
Hypmum lindbergii MITT. 5(5-6)B| 3(2-0)C | 1 IV R | T N I o I"m I'xxm-=s
Hypnum oldhamii (MITT.) JAEG. €t SAUERB. 6(5-7)B| 5(5-6)D I W(V) S | U N J P I | XXIn-4
Hypmum oldhamii (MITT.) JAEG. et SAUERB. 4(2-5)B| 4(4-5)D I W S|IUNM J | P M | XXI-5
Hypnum oldhamii (MITT.) JAEG. et SAUERB. 5(5-6)B| 4(4-5)D I W(V)'sS | U |N J P M | XXII-6
Hypnum oldhamii (MITT.) JAEG. et SAUERB. 5(5-6)B| 5(5-6)D I W S |U N J P m | XXIV-1
Eypnum oldhamii (MITT.) JAEG. et SAUERS. 3(3-4)A| 3(83-4)C I W(V) S |U|N ] P m | XXIV-2
" Hypnum oldhamii (MITT.) JAEG. et SAUERB. 41(3-5)B| 3(2-4)C I W(V) s |UN J P I | XXIV-3
Hypmum oldhamii (MITT.) JAEG. et SAUERB. i(46)B| 4(45)D | 1 _|W(V) S | U NG| J | P | I | XXN-4
Hypnum oldhamei (MITT.) JAEG. et SAUERB. 4(4-6)B| 4(3-5)D I W(V)l s | U |INM)| T P M | XXIV-6
Hypnum oldhamii (MITT.) JAEG. et SAUERB. 4(3-6)B| 5(5-6)D I WX) s | U | NM J P M | XXIV-6
Hypnum oldhamii (MITT.) JAEG. et SAUERB. 4(3-5)B| 4(4-5)D I W S | U NI J P I | XXV-1
Hypnum pallescens (HEDW. ) P.BEAUV. 3(3-4)Al 4(3-4)C | H |X S | U N J Q M | XXV-2
Hypnum pallescens (HEDW.) P.BEAUV. 43-6)B| 43-4H)C | H |X | S| U NM)| J Q m | XXV-3
Hypnum pallescens (HEDW.) P.BEAUV. 3(2-HA| 43-HHC | H |X S| U NM)| J Q m | XXV-4
Hypnum pallescens (HEDW.) P.BEAUV. 3(2-5)A| 3(3-4)C H |X S | U N J Q M | XXV-5
Hypnum pallescens (HEpw.) P.BEAUV. 4(3-5)B| 3(3-3)C | H |X S | U INM) ] Q mM | XXV-6
Hypnum pallescens (HEDW.) P.BEAUV. 3(8-4)A| 3(8-4)C H |X S| U NM) J 0] m | XXVi-1
Hypnum pallescens (HEDW.) P.BEAUV. 3(3-4)A| 3(8-4)C H |X S | U N J Q T X X VI-2
Hypnum plicatulum (LINDB.) JAEG. et SAUERB. 3(3-4)A 2(2-3)C I |V R|TIN J Q m | XXVI-3
Hypnum plicatulum (LINDB. ) JAEG. et SAUERB. 3(3-)AI 2(2-3)C | 1 |V R|T|N J Q M| XXVI4
Hypnum plicatulum (LINDB.) JAEG. et SAUERB. 4(4-5)B| 3(3-4)C I |V R | T |N J Q m X XVI-5
Hypnum plicatulum (LINDB.) JAEG. et SAUERB. 4(3-4)A| 2(1-3)C I |V R|T NM| J Q IL | XXVI-6
Hypnum plicatulum (LINDB.) JAEG. et SAUERB. 3(2-4)A| 2(2-3)C I |V R | T N J Q M | XXVI-7
Hypnum plicatulum (LINDB.) JAEG. et SAUERB. 3(3-4)A| 3(2-3)C 1|V R | T N J Q M | XXVI-8
Hypnum plicatulum (LINDB.) JAEG. et SAUERB. 4(45)B| 3(3-3)C | I |V R | TIN J QO M | X XVI-1
Hypnum plumaeforme WILS. 8(8-9)B| 6(5-6)D I W R | U N J Q M | XX V-2
Hypnum plumaeforme WILS. 5(4-6) B| 4(4-5)D I WO R|UINM| J | Q m | XXVI-3
Hypnum plumaeforme WILS. 5(5-7)B| 5(4-6)D | I W RIUNM) J | Q M | XX V-4
Hypnum plumaeforme WILS. 6(6-7)B| 5(5-6)D I WX R|UINM| J Q M | XXW-1
Hypnum plumaeforme WILS. 6(5-8)B| 5(5-6)D I W R | U IN J Q | M | XXWI-2
Hypnum plumaeforme WILS. 5(5-T)B| 6(6-7)D I W(V)IR|U]IN ~J 1 Q m | XXWVI-3
Hypnum plumaeforme WILS. 6(5-8)B| 5(4-6)D | I |W RIUIN J ] | XXm-4
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Hypnum plumaeforme v. minus BROTH. ex ANDO 4(3-5)B|4(4-5)D | I WX) R |U N J O M | XXIX-1
Hypnwm plumaeforme v. minus BROTH. ex ANDO 4(3-6)B| 4(4-5)D I WX)R|UIN J Q m | XXIX-2
Hypnum plumaeforme v. minus BROTH. ex ANDO 4(4-6)B| 3(34C I W R | U N J Q m | XXIX-3
Hypnum plumaeforme v. minus BROTH. ex ANDO 4(4-5)B| 334 C | I W R | U NM| J Q T | XXIX4
Hypnum plumaeforme v. minus BROTH. ex ANDO 5(4-6)B| 3(3-4)C I W) R|UIN jj [e] M | XXIX-5
Hypnnm plumaeforme v. minus BROTH. ex ANDO 5(5-6)B| 4B3-4C | 1 |W R|U|IN J Q I | XXIX-6
Hypnum plumaeforme v. minus BROTH. ex ANDO 4(3-5)B| 5(4-6)D I W R|UINOMI J Q M | XXX-1
Hypnum sakuraii (SAX.) ANDO 6(5-6)B| 5(5-6)D | H [W(V)| R | U |N(M)| J Q M | XXX-2
Hypnum sakuraii (SAK.) ANDo 4(3-5)B| 5(4-6)D | H W R | U J Q I | XXX-8
" Hypnum_sakuraii (SAK.) ANDO 6(5-7)B| 6(6-7)D | H (W(V)| R | U IN(M)| J Q M | XXX-4
" Hypnum sakuraii (SAK.) ANDO 5(4-6)B| 6(5-)D | H W R |U|N J Q M | XXX-1
Hypnum sakuraii (SAK. ) ANDO 5(45)B| 7(5-8)D | H W R | U|N J [ Q | m | xxx=2
" Hypnum sakuraii (SAK.) ANDO 5(5-B|5(4-6)D | H W(X)| R | U IN(M)| J Q M | XXXI-3
Hypnum tristo-viride (BROTH. ) PAR. * 2(2-3)C H W S| UM K P il X XX-4
Hypnum tristo-viride (BROTH.) PAR. * 2(2-3)C | H W S| UM K P Ir | XXX-5
Hypnum tristo-viride (BROTH.) PAR- * 2(2-3)C H W S | UM K P i X X XI1-1
Hypnum tristo-viride (BROTH.) PAR. ) 2(2-3)C H W S| UM K P m X X XI-2
Hypnum tristo-viride (BROTH.) PAR. * 2(2-3)C | H W S |U M K P I | XXXI-3
Hypnum tristo-viride (BROTH.) PAR. * 22-83)C| H W |s|UM K P mw | XXXi-4
Hypnum tristo-viride (BROTH.) PAR. * 2(1-3)C | H W S UM K P I | X XXI-5
Tsopterygium fauriei CARD. % 1(1-2)C G [X R | U MMN) K P M | XXXI-6
Tsoplerygium fauriei CARD * 1d-2)C| G |X R | U MN)| K P M | XXXI-7
Tsopterygium fauriei CARD. * 11-2)C | G |X R | U MIN) K P M | XXXI-8
Tsopterygium fauriei CARD. * 1-2)C| G X R | U MN)| K P M | XXXT-1
Tsopterygium faurier CARD. * 1d-2)C| G |X R | U MDMN) K P M | XXXII-2
“Isopterygium fauriei CARD. * 2(1-2)C G |X R | U MMN) K P il X X X -3
Tsopterygiwm minutiramewm (C. MUELL. ) JAEG. * 1(1-3)C I X R| UM K P I X X X -4
Tsopterygium minutirameum (C. MUELL.) JAEG. * 2(1-2)C I X R|IUM K P I | XXXI-5
Tsopterygium minutirameune (C. MUELL.) JAEG. * 1(1-2)C I X R | UM K P m XX XI-6
Isopterygium minutirameuwm (C. MUELL.) JAEG. # 1(1-2)C I X R | UM K P Ir XXXIN-1
Isopterygium minutivamewm (C. MUELL.) JAEG. * 1(1-2)C I |X R | UM K P I | XXXIV-2
Isopterygium minutirameum (C. MUELL.) JAEG. * 1(1-3)C I X R | UM K P M | XXXIV-3
Tsopterygium pohliaecarpum (SULL. et LESQ.) JAEG. * 3834)C | G |X R | U MDIN)| K P I | XXXIV-4
Tsopterygium pohliaecarpum (SULL. et LESQ.) JAEG. * 3(3-4H)C | G |X R | U MN) K P M | XXXIV-5
Isopterygium pohliaecarpwm (SULL. et LEsq.) JAEG. * 3(8-4)C G X R | U MN K P I | XXXIV-6
Tsopterygium pohliaecarpum (SULL. et LESQ. ) JAEG. % 4B3-HC | G |X(WI R | U MMIN)| K P M | XXXIN-7
Tsopterygium pohliaecarpum (SULL. et LEsQ.) JAEG. * 3BE4HC | G |X R | U M(N) K P m | XXXIV-8
I sopterygium pohliaecarpum (SULL. et LESQ.) JAEG. * 33-4HCc| G X R | U M(N)| K P M | XXXV-1
Tsopterygium pohliaecarpum (SULL. et LESQ.) JAEG. * 3B4HC | G IX(W)I R |UMMN) K P M | XXXV=2
Tsopterygium pohliaecarpum (SULL. et LEsQ.) JAEG. * 2(2-3)C | G X R|UM K P M | XXXV-3
Tsopterygium pohliaecayrpume (SULL. et LESQ.) JAEG. * 2(2-3)C G IX R | U MMN) K P M | XXXV-4
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Isopterygium pohliaccarpum (SurLL. et LEsQ.) JAEG. * 2(2-3)C G |X R | U MDN) K P m XXXV-5
1sopterygium -pohliaecarpum (SULL. et LESQ.) JAEG. * 3(2-3)c | G |X R|IUM K P M | XXXV-6
Isopterygium pohliaecarpum (SuLL. et LESQ.) JAEG. * 3(2-3)c | G | X(W)| R | U MMN)| K P Im | XXXV-7
Isopterygium pohliaecarpum (SULL. et LESQ.) JAEG. * 3(2-3)C| G |X(W) R | U M(N) K P M | XXXV-8
1sopterygium pohliaecarpwm (SULL. et LEsQ.) JAEG. * 3(2-4)C G I X(W)IR|UM K P M | XXXV-9
Isopterygium pohliaecarpum (SuLL. et LEsQ.) JAEG. * 2(2-3)c | G |X R | U M(N) K P m | XXXV-10
1sopterygium pohliaecarpum (SULL. et LESQ.) JAEG. * 2(2-3)C | G IX(W)I R | U IMN)I K P M | XXXV-11]
Isopterygium tosaense BROTH. * 1(1-1)C H |X S| UM K P Im | XXXVI-1
1sopterygium tosaense BROTH. * 11-1)C | H |X S| UM K P M | XXXVI-2
Isopterygium tosaense BROTH. * 1(1-2)C | H |X S| UM K P m | XXXVI-3
Isopterygium fosaense BROTH. * 1(1-2)C | H |X S| UM K P M | XXXVI-4
Isopterygium fosaense BROTH. * 11-1)Cc | H |X S| UM K P M | XXXVI-b
1sopterygium tosaense BROTH. * 1(1-2)C | H IX S |1 UM K P M | XXXVI-6
Ptilium crista-castrensts (HEpw.) D. NoT. * 333)C| G |X R| U MN | KJ P M | XXXVI-7
Ptilium crista-castrensis (HEpw.) D. NoT. * 3(2-3)C G (X R | UMN | KJ P M | XXXVI-8
Ptilium crista-castrensis (HEpw.) D. NoT. * 3(8-3)C| G [X R | U MN | K]J P M | XXXVI-1
Ptilium crista—castrensis (HEpw.) D. NoT. * 3(2-3)C | G [X R | UMN | KJ P m | XXXWVI-2
Ptilium crista—castrensis (HEpw.) D. Nor. * 3(2-4)C G |X R | U [MN KJ P Jill X X X VI-3
Ptlilium crista-castrensis (HEDpw.) D. NOT. # 3(2-3)C | G IX R | UIMN | KJ P M | XXXWi-4
Pylaisiella cristata (CARD. ) IWATS. et NOG. * 2(2-3)C | H |X S | U MMIN)| K P m | XXXVI-5
Pylaisiella cristata (CArRD.) IwATs. et Nog. * 3(2-3)C | H [X(W) s |UM K P M | XXXWVI-6
Pylaisiella cristata (CARD. ) IWATS. et NOG. * 32-HC | H |X(W)| S | U M(N)| K P M | XXXW-7
Pylaisiella cristata (CARD.) IwaTs. et Noa. * 2(2-3)C H X S| UM K P Jiin X X XVI-8
" Pylaisiella cristata (CARD.) IWATS. et NOG. * 22-3)C | H |X | s |uUMNI K P M | XXXW-1
Pylaisiella cristata (CARD.) IwATS. et NOG. * | 1(1-2)C | H X sluM | K P M | XXXWI-2
Pylaisiella selwynit (KINDB. ) CRUM et all. * 3(2-4)C H X R | U M(N) K P i X X XWI-3
Pylaisiella selwynii (KINDB.) CRUM et all. * 33-HC | H |X R | U MIN)| K P M | XX X4 |
Pylaisiella selwynii (KINDB. ) CRUM et all. * 3(8-4)C H |X R | U M) K P il X X X VI-5
Pylaisiella selwynii (KINDB.) CrRuUM et all. * 3(2-4)C H X R | U MNN) K P M | XXXVI-6
Pylaisiella selwynii (KINDB. ) CRUM et all. * 3(2-3)C | H |X R | U MN) K P M | XXXW-7
Pylaisiclla selwynii (KINDB. ) CRUM et all. * 33-HC | H XMW R |U MN| K P I | XXXWI-8
Pylaisiella selwynii (KiNnDB.) CrRUM et all- * 3G-HC | H IX(W)I R I U MMN)I K P mM | XXXVW-9
Pylaisiella subcircinata (CARD. ) IWATS. et NOG. * 2(2-3)C I W R | U M(N)| K P I [ XXXIX-2
" Pylaisiella subcircinata (CARD.) IwATs. et NOG. * 3(2-3)C I W R | U M(N)| K P M | XXXIX-3
Pylatsiella subcivcinata (CARD.) IwAaTs. et NoG. ® 3(3-4)C I W R | U M(N)| K P M | XXXIX-4
Pylaisiella subcircinata (CARD.) IwAaTs. et NoG. ¥ 4D C | 1 W R | U M(N)_ K P M | XXXIX-5
Pylaisiella subcircinata (CARD.) IwaTs. et NOG. * 32-3)c | 1 W R | U MIN)| K P M | XXXIX-6
Pylaisiella subcivcinata (CARD.) IwaTs. et NogG. * 22-3)C| 1 W RI1UMMNI K P m | XL-1
Rhytidiadelphus japonicus (REIM. ) Kop. * 2(1-3)C | G |X R | U M(N)| K P mw | XL-2
Rhytidiadelphus japonicus (REIM. ) KOP. ¥ | 224Cc | ¢ |X R|UMN) K | P | @ | XL-3
Rhytidiadelphus japonicus (REIM.) Kop. * 2(2-3)C G X R | U MOIN) K P m | XL-4
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Rhytidiadelphus japonicus (REIM. ) KOP. ¥ [3(28)C | G |X R|[UMMN) K | P | I |XL5
Rhytidiadelphus japonicus (REIM.) Kop. * 3(2-4)C G |X R | U M(N)| K P il XL-6
Rhytidiadelphus japonicus (REIM.) KOP. * 2(2-3)C | G IX R | U IM(N) K P M [ XLI-1
Rhytidiadelphus subpinnalus (LINDB.) KOP. W 3(34)C | G |X R | U M(N) K P | I | XLI1I-2
Rhytidiadelphus subpinnalus (LINDB. ) KOP. * 32-3)C| G |X R | U MIN) K P M | XLI-3
Rhytidiadelphus subpinnatus (LINDB.) KoP. * 32-4)Cc | G |X R|U MDNI K P M | XLI-4 |
Rhytidiadelphus subpinnatus (LInDB.) Kop. * 3(2-3)C G |X R | U MMIN) K P I XLI-5
Rhytidiadelphus subpinnatus (LINDB. ) KOP. s 22-3)C | G |X R | U MDIN) K P mM | XLI-6
Rhytidiadelphus subpinnatus (LINDB. ) KOP. * 32-4)C | G |X R | U MN) K P M | XLI-7
Rhytidiadelphus subpinnatus (LINDB.) KoOP. * 3(2-3)C | G IX R 1 U MM K P M | XLI-8
Rhylidiadelphus triquelrts (HEDW.) WARNST. % [324C | G X R|UMMN) K | P | I [ XLI9
Rhytidiadelphus triquetrus (HEDW.) WARNST. * 4a2-H)C | G X R | U MDIN)| K P M | XLO-1
Rhytidiadelphus triquetrus (HEDW.) WARNST. * 33-5)C | G |X R | U M(N)| K P M | XLI-2
Rhytidiadelphus triquetrus (HEDW.) WARNST. * 3(3-4)C G (X R | U M(N)| K P il XLI-3
Rhytidiadelphus triquetrus (HEDW. ) WARNST. * 3(3-HC | G |X R | U M(N)|_K P M | XLI-4
Rhytidiadelphus triquetrus (HEDW.) WARNST. * 4(4-5)C G IX R | U M(N) K P I | XLI-5
Stereo-dontopsis pseudorevoluta (REIM.) ANDO * 4(3-4)C I |[VOW) S | UM K P M | XLI-1
Stereo—-dontopsis pseudorevoluta (REIM.) ANDO * 4(3-5)C I (VW) S | U M K P I | XLII-2
Stereo-dontopsis pseudorevoluta (REIM.) ANDO * 4(3-4)C I (VW) S | U M K P jiti XLI-3
Stereo-dontopsis pseudorevoluta (REIM.) ANDO * 3(3-4)C I |V S| UM K P i XL IM-4
Stereo-dontopsis pseudorevoluta (REIM.) ANDO * 3(8-4)C I |V S| UM K P T XLII-5
Stereo-dontopsis pseudorevoluta (REIM.) ANDO * 3(2-3)C I |V S| UM K P I | XLI-6
Stereo-dontopsis pseudorevoluta (REIM.) ANDO * 4(4-5)D I |V S | U M X P | Ir | XLIV-1
Taxiphyllum aomoriense (BESCH.) IWATS. * 2(1-2)C | G |X R|UMN |KJ P M | XLIV-2
Taxiphyllum aomoriense (BESCH.) IwWATS. * 22-8)C| G X(W) R|UMN |KJ| P Ir | XLIV-38
Taxiphyllum aomoriense (BESCH.) IWATS. *  |122-2)C | G X R | U MN | KJ P Im | XLIV-4
Taxiphyllum aomoriense (BESCH.) IWATS. * 22-3)C| G |[X(W) R |UMN |KJ P M | XLIV-5
" Taxiphyllum aomoriense (BESCH.) IWATS. * 22-3)C| G |[X(W) R |UMN |KJ P I | XLIV-6
Taxiphyllum aomoriense (BESCH.) IWATS. * 2(2-3)C | G [X(W)I R | U MN | K]J P | W | XLV-1
Taxiphyllum cuspidifolium (CARD.) IWATS. * 3(2-4)C I [V(W| R |UMN)| K P m | XLV-2
Tazxiphyllum cuspidifolium (CARD.) IWATS. * 3(3-4)C 1 |V R | U M(N)| K P IL | XLV-3
Taxiphyllum cuspidifolium (CARD.) IWATS. * 3(3-4)C 1|V R | U MIN) K P M | XLV-4
Taxiphyllum cuspidifolium (CARD.) IWATS. * 3(2-4)C I V(W) R |U MIN)| K P m | XLV-5
Taxiphyllum cuspidifolium (CARD.) IWATS. * 3(2-4)C I VW) R | U MDIN) K P I | XLV-6
Taxiphyllum cuspidifolium (CARD.) IWATS. * 2(2-3)C I [VOWI R I UMMN K P M | XLV-7
Taxiphyllum subarcuaium (BROTH.) IWATS. * 2(2-3)C I W(V) S| UM K P mM | XLVI-1
Taxiphyllum subarcuaium (BROTH.) IWATS. * 2(1-3)C I W(V) S| UM K P M | XLVI-2
Taxiphyllum subarcuatum (BROTH.) IWATS. * 3(-3)C | 1 W(V)[ S |U M K P I | XLVI-3
Taxiphyllum subarcuatum (BROTH.) IWATS. * 2(1-2)C I W(V) S| U M K P m | XLVI-4
Taxiphylium subarcuatum (BROTH.) IWATS. * 2(1-3)Cc | 1 W S| UM K P I | XLVI-5
Taxiphyllum subarcuatum (BROTH.) IWATS. * 3(2-3)C I W S | UM K P I | XLVI-6
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Laxiphyllum taxiramenwm (MITT.) FL. * 2(2-2)C G |X R | U M(N) K P m | XLVI-1
Taxiphyllum taxirameum (MITT.) FL. * 4B3-4HCc | G | X(W)| R | U M(N)| K P m | XLVI-2
Taxiphyllum taxiramewm (MiTT.) FL. * 3(2-8)C | G |[X(W)| R | U MN)| K P m | XLVI-3
Taxiphyllum taxirameuwm (MITT.) FL. * 33-HCc| G [X(W) R | U M(N)| K P I | XLvi-4
Taxiphyllum taxirameum (MiTT.) FL. * 4B8-4HC | G [X(W| R | U M(N)| K P I | XLVI-5
Taxiphyllum taxirameum (MiTT.) FL. * 32-4)C | G IX(W) R | U MN)| K P I | XLWVi-6
Vesicularia ferriei (CARD. et THER.) BROTH. 5(4-6)B| 1(1-2)C I W R | U |INM)| T Q m | XLWI-1
Vesicularia ferriei (CARD. et THER.) BROTH. 4(4-5)B| 1(1-2)C I WX) R|U|N J Q M | XLwi-2
Vesicularia ferriei (CARD. et THER.) BROTH. 5(4-6)B| 1(1-2)C I W(V)R|U|N J Q I | XLVI-3
Vesicularia ferriei (CARD. et THER.) BROTH. 6(5-6)B| 2(1-2)C | I |W(V)| R | U IN(M)| ] Q M | XLwi-4
Vesicularia ferriei (CARD. et THER.) BROTH. 5(4-5)B| 2(2-3)C | I W | R | U |NM)| J Q M | XLIX-1
Vesicularia ferriei (CARD. et THER.) BROTH. 6(5-6)B| 2(1-2)C I W R | U|NM)| I Q M | XLIX-2
Vesicularia ferriei (CARD. et THER.) BROTH. 5(5-6)B| 1(1-2)C I WX)IR|UIN J Q M | XLIX-8
Vesicularia ferriei (CARD. et THER.) BROTH. 4(3-4)A| 3(2-3)C I WWV)IR|UNM| J | Q | T | XLIX4
Vesicularia ferriei (CARD. et THER.) BROTH. 1(3-4)A| 3(3-4)C I W R | U|N J Q m | L-1
Vesicularia ferriei (CARD. et THER.) BROTH. 5(4-5)B| 3(3-4)C I WX) R|UIN ] Q m | L-2
Vesicularia ferriei (CARD. et THER.) BROTH. 4(4-5)B| 3(3-4)C I W R|U|IN J Q m | L-3
Vesicularia ferriei (CARD. et THER.) BROTH. 4(4-5)B| 3(2-4)C I |W R | U |NM)| J Q m L4
Vesicularia ferriei (CARD. et THER.) BROTH. 5(4-6)B| 3(2-3)C 1 |W R | U |N J Q i L-5
Vesicularia ferriei (CARD. et THER.) BROTH. 2(2-3) Al 2(2-3)C I W R |U|IN J Q m | L-6
Vesicularia ferriei (CARD. et THER.) BROTH. 2(2-3)A| 3(83-HC | 1 |W R | U |NM)| J Q m [ LI-1
Vesicularia ferriei (CARD. et THER.) BROTH. 2(2-3)A| 3(3-HC | 1 W R | U N I Q m [LI-2
Vesicularia ferriei (CARD. et THER.) BROTH. 2(2-3)A| 3(2-8)C | I |W R | U NM) J Q m | LI-3
Vesicularia ferriei (CARD. et THER.) BROTH. 3(2-4)A| 3(3-4)C 1 (W R | U |N J Q m | LI-4
Vesicularia ferriei (CARD. et THER.) BROTH. 3(2-3)A| 3(3-4)C I W R|U|INOM)| J Q m [LI-5
Vesicularia ferriei (CARD. et THER.) BROTH. 3(2-3)A| 3(8-3)C I W R | U N J 9O M [ LI-6
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Tab. 2 Affnity regarding the anatomical characteristics of the stem in some species of Hypnaceae

Species A,B|IC,D| GH,I | V,W,X |[R,ST,U/ LM,N |JJK| OPQ | I
Vesicularia ferriei B|C 1 \ RIU N J Q il
Hypnum plumaeforme v. minus B|C I W R U N J Q i}
Hypnum plumacforme B|D 1 W R|U N |[J]| O il}
Hypnwm sakuraii B|D H w RIU N J Q I
Hypnum densirameum Bl C I \% RI|U N J Q il
Hypnum pallescens A|lC H X s|U N J Q i}
Hypnum calcicolum B|D H(I) X s|U NM) J Q il
Hypnam plicatulum AlC I v RIT N J Q i}
Hyprum _lindbergii AjC| 1 V |[RIT|] N J Q o
Hypunum erectiusculum Bl C I \4 RIT N J Q il
Hypnum callichroum ssp. japowicus | A | D I N4 R|T N |J|] O il
Hypnum dieckii B | D I v Is]lTl N 1J1 o Im
Hypnum tristo-viride * | C H W S| U M K P I
Hypnum fouriei B|C 1 W R|U N J P m
Hypnum fujiyamae B|C G X S|U N J P m
Hypnum oldhamii B | D I W) s|U N J P m
Hypnum cupressiforme B _c_ H W s|U N J P m
Eurohypnum leptothallum B|C H W s|{U N J P i
Homomallium connexum B|D 1 X R | U NM)| J P m
Ctenidium hastile | c| a X |sjluUu| MN |KJ]| P |m
Ctenidium capillifolium ¥ C| 1 w |s|lu| MN K]l p |m
Gollania ruginosa % | D I W s|U MN | KJ P i
Gollania varians % | D 1 X sjuU| MN K]l p g
Ptilium crista-castrensis % | C G X R|U MN | KJ| p 1T
Taxiphyllum aomoriense % | C G X R|U MN | KJ P NIl
Taxiphyllum subarcuatum * | C I W S| U M |'K P I
Taxiphyllum cuspidifolium x| C| 1 \ R|U MIN) K P il
Taxiphyllum taxirvameum % | C G XW)| R|U M(N)| K P i}
Ectropothecium obtusuluns % | C I W |RJU M K P I
Ectropothecium zollingeri % | C I \ R|U M(N) K P i}
Herzogiella perrobusta * | C 1 W R|U M K P T
Pylaisiella subcircinata % | C 1 W R|U M(NJ| K P T
Pylaisiella selwynii * | C H X RI|U M(N) K P il
Pylaisiella cristata * | C H X S| U M K P JIl
Stereo-dontopsis pseudorevolula * | C 1 \ S| U M K P 1
Isopterygium losaense * | C H X s|U M K P m
Isopterygium minutiramewm * | C 1 X R|U M K P m
Isopterygium fauriei % | C G X R|U MIN)| K P m
Isopterygium pohliaecarpum % | C G X RI|U M(N)| K P L
Rhytidiadelphus japonicus % | C G X R|U MIN) K| P m
Rhytidiadelphus subpinnatus % | C G X R|U MIN)| K P I
Rhytidiadelphus triquetrus * | C G X R|U MIN) K P il

A, B : Number of the cell layers of the internal cortex. C, D : Number of the cell layers of
the external cortex. G, H, I: Thickness of the epidermal cell walls. V, W, X : Size of the
epidermal cells R, S : Thickness of the cells of the central tissue. T. U : Thickness of the
epidermal cells. L, M, N : Size of cells of the central tissue. J, K : Distinction between the
central tissue and the internal cortex. O, P, Q: Thickness of the cell walls of the central
tissue. III : The stem differentiates into the epidermis, cortex and the central tissue.



Tab. 3 Affinity regarding the anatomical characteristics of the stem in some species of Fissidentaceae, Pottiaceae, Erpodiaceae, Grimmiaceae,

Hypnaceae, Entodontaceae, Hookeriaceae, Thuidiaceae, Mniaceae, Bartramiaceae, Dicranaceae and Polytrichaceae
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Fissidentaceae | Fissidens A | C G | W [ % | R U M J (0] il
_ Pottiaceae | Tortella A C 1 \4 * R T N ] Q il
| Pottiaceae Weissia A C 1 Y % R T N J Q il
Pottiaceae Weissia A C H X % R U N J Q 1L
Pottiaceae Weissia A C G X * R U N J Q 1L
_Pottiaceae Anoectanginm A C G X % R U N J Q 1
" Pottiaceae Trichostomum A C I \% #* R U(T) N J Q I
~ Pottiaceae Bryoerythrophyllum A C I(H) Vv * R U N J Q 1L
Pottiaceae Bryoerythrophyllum A C G ) * R U N J Q I
Pottiaceae Barbula A C H W * R U N 1 Q I
" Pottiaceae Barbula A C I % * S U N ] |0 I
"~ Pottiaceae Didymodon A C H W * R U N J Q T
| Pottiaceae _Didymodon A C G X * R U N J Q I
Pottiaceae Didymodon A C G X * R U N J P I
_ Pottiaceae Timmicella A C H \\ * R U N J P il
__ Pottiaceae Eucladium A C H W # R U M K P B
Pottiaceae Weisiopsis A C H W * S U M K P T
Pottiaceae Leptodontium A C G X * S U M K P I
Poitiaceae Gymmostomum A [o] I X * S U M K P i}
~Pottiaceae Gymmostomum A | C H W #* S U M K | P I
"~ Pottiaceae Gymmostomum A C 1 vV * S T M K P i}
Pottiaceae Pscudosymblepharis A C 1 v * S T M K P i
Erpodiaceae Solmsiella * (C) G X * R U M K P i1
Erpodiaceae Aulacopilium * (C) H W * S U M K P Ir
Erpodiaceae Erpodium % “(C) | H W % S U M K P T
Erpodiaceae Eypodium * (C) G W * R U "MN KJ P jlN
_ Erpodiaceae Venturiella * (D) G X * R U MN KJ P il
Erpodiaceae Glyphomitrium * (C) G X * R U N J Q 11
Grimmiaceae Grimmia B C H X * R U N J Q T
_ Grimmiaceae Grimmia A C H X * R U N | ] Q 1
Grimmiaceae Grinumia A C G X * R U N J Q it}
Grimmiaceae Grimmia A C H W * S U MN | J Q i1
" Grimmiaceae Grimmia A C G W % S U MN J | Q ] I
Grimmiaceae Grimmia A C G X * S U MN J Q I
Grimmiaceae Grimmia A C H W * S U M(N)Y J | Q BilA
 Grimmiaceae Grimmia B C H X * S U M(N) J | Q I
Grimmiaceae Grimmia A C G X * S U MN)| J Q L
" Grimmiaceae Grimmia A C H X * S U N J P il
Grimmiaceae ~ Grimmia * C H W * S U M | K P il
" Grimmiaceae Grimmia * D H W * S U M K | P hill
Grimmiaceae Grimmia * C H X # S 19) M K P I
| Grimmiaceae Grimma 5 C G X B S U M K P It
Grimmiaceae Grimmia * C G X * R U M K P il
Grimmiaceae Grimmia * D G X R U M_ | K P i
Hypnaceae Rhytidiadelphus * C G | X * R 3] M K P I
" Hypnaceae Isopterygium * C G X * R U M K P I
" Hypnaceae Isopterygium * C I X * R U M K P Ir
Hypnaceae " Isopterygium * C H X * S U M K P I
Hypnaceae Sterco-dontopsis * C 1 \' * S U M K P i
" Hypnaceae Pylaisiella * C H X % S U M K P i
Hypnaceae Pylaisiella # C H X * R U M K P J1IN
" Hypnaceae " Pylaisiella * C i A # R U M K P il
Hypnaceae Herzogiella % cC | 1 w * R U M K P I
"~ Hypnaceae Ectropothecium * C 1 w ® R U M K P I
" Hypnaceae " Taxiphyllum ® C G X ® R U M K P I
Hypnaceae Taxiphyllum * C 1 vV * R U M K P T
" Hypnaceae Taxiphyllum * C i W * S U M K P iy
" Hypnaceae T axiphyllum * C G X * R U MN KJ P i
Hypnaceae Ptilium % C G X % R 19) MN KJ P jill
Hypnaceae Gollania. % D 1 X * S U MN K] P I
Hypnaceae Gollania * D i w * S U MN K] P jind
" Hypnaceae Ctenidium * C 1 \ * S U MN KJ P m
Hypnaceae Ctenidivm * C G X * S U MN K] P L
" Hypnaceae Homomallium B D 1 X [ % | R 18] N J P m
Hypnaceae " Eurohyprum B C H W * S U N I It
Hypnaceae Hyprum B C H W * S U N ] P il
" Hypnaceae Hypnum B D I W * S U N ] P I
Hypnaceae Hypnum B C G X * S U N ] P m
" Hypnaceae Hypnum B C i [ W * R U N J P m
" Hypnaceae " Hypnum * C H | W * S U M K P I
" Hypnaceae __Hypwum B D 1 N * S T N J 1 0 I
" Hypnaceae Hyprm A D 1 X * R T N J 10 I
"~ Hypnaceae Hyprum B C 1 \ * R T N J Q 1L
" Hypnaceae Hyprum A C 1 \ * R T N ] Q m
Hypnaceae _ Hyprum B D H X % S U N J Q g
Hypnaceae Hyprum A C H X * S U N J Q N
" Hypnaceae _ Hyprnum A C 1 )i * R U N J | o m
Hypnaceae _ Hyprum B D H W % R U N J ] 0 m
Hypnaceae __Hypnum B D I W * R U N T Q T
Hypnaceae Hyprnum B C 1 W * R U N J Q9 m
" Hypnaceae Vesicularia B C I W % R U N J Q m
Entodontaceae Entodon B C 1 ) * | R T N J P N
Entodontaceae Entodon B C H X * R U N J P iy
Entodontaceae - Entodon B C H W * R U N J P m
" Entodontaceae Enfodon B D H W * R U N J P il
Hookeriaceae Hookeria A C G X * S U N J P jil}
Hookeriaceae Achrohypnella * C G X * | S 8] M K P i
Hookeriaceae Hookeriopsis * C 1 \ * S U M K P i
Thuidiaceae Helodium B C I W * R U N J 1 P il
Thuidiaceae Claopodium B C H W * R 8} N J P LI
" Thuidiaceae Claopodium A cC | G X * ) U N J | P I
- Thuidiaceae Claopodium A C I X * S U N J P I
Thuidiaceae Claopodium B C G W * S U N J P m
Thuidiaceae Rauiclla B C G \ * S U N | ] P r
Thuidiaceae Haplocladium B C G W * S 19 N J | P jil
" Thuidiaceae Haplocladium A C G X * S U N J P il
" Thuidiaceae Haplocladium A D H \ * S U N J P m
Thuidiaceae Haplocladium A C I \ * S U N J P i
" Thuidiaceae T huidium B C 1 )Y * S U N J P Iy
" Thuidiaceae Thuidtum A C G W * S U N | J P il
Thuidiaceae Thuidinm B C G W * S U N J | P ALl
 Thuidiaceae T huidium B C H W * S U N J P I
Thuidiaceae Anomodon * C G X * | S U MN K]J P m
Thuidiaceae Anomodon % C H W * | S U MN K] P I
| Thuidiaceae Anomodon * C | H w * | S U M K P iy
Thuidiaceae Anowodon * C G w * S ) M K P il
Thuidiaceae Haplohymenium * C G W * S U M K P T
" Thuidiaceae Haplohymenium * C H W * S U M K P il
"~ Thuidiaceae " Haplohymenium *® c 1 W * S U M K P i
| Thuidiaceae Haplohymenium # C H X * S U M K P i
" Thuidiaceae Haplohymenium # C I v * S U M K P jiil
" Thuidiaceae " Miyabea * C I \ * S U M K P il
" Thuidiaceae Miyabea % C H w * S U M K P A
Thuidiaceae Abietinella * C H M * S U M K P I
Thuidiaceae Boulaya * Cc H W = S 18] M K P I
" Thuidiaceae Bryonoguchia * C G X * S U M K P I
Thuidiaceae Hylocomiopsis * C G X * S U M K P I
Thuidiaceae Herpetineuron B C H W # R U N J 1 Q i
Mniaceae Orthomniopsis A C I W * R u N J 6] v
Mniaceae Pseudobryum B C H W * R U N J Q v
Mniaceae Plagiomnium A C H W * R U N J Q v
Mniaceae Plagiomnium B D H W * R U N | J Q v
" Mniaceae Plagiomnium B D G W * R U N J Q Iy
Mniaceae Plagiommnium B C G X * R U N J Q v
Mniaceae Rhizomninm A C G X * R U N J Q v
Mniaceae Mrium A C G X * R U N | Q v
Mniaceae Trachycystis B C G X * R U - N | ] Q i\j
Mniaceae Trachycystis A C G X # R U N J Q v
Mniaceae Trachycystis B D G X * R U N J Q \j
Bartramiaceae Plilonotis A C 1 v * R T N J Q v
Bartramiaceae Breutelia B C I \ * R T N J Q I\
Dicranaceae Onchophorus B C H W * R U N J P v
" Dicranaceae Leucoloma A C 1 v * R T N J P v
Dicranaceae Thysanomitrium B C I A% * R T N J P v
Dicranaceae Campylopodinm A C H X * S U N J 0] v
Dicranaceae Dicranum B C H X # S U N J (@) v
Dicranaceae " Dicranum B C H W * S U N J [0) v
Polytrichaceae Oligotrichum A C G X F * U * J * Vi
Polytrichaceae Bartramiopsis B D G X F * U * J * Vi
" Polytrichaceae Pogonatum B C G X E * U * J * Vi
"~ Polytrichaceae Pogonatum B D G X E * 8] * J * Vi
Polytrichaceae Pogonatum A D G X E * U * J * VI
" Polytrichaceae Atrichum A D G X B # U * J * VI
Polytrichaceae Polytrichastrum B C G X E ® 19) * J * Vi
" Polytrichaceae Polytrichastrum A C G X E * U o J # VI
Polytrichaceae Polytrichum B C G X E * 19) * J ® VI
"~ Polytrichaceae Polytrichum B D G X E * U # J * VI

Erpodiaceae: after NocucHI (1952), Bartramiaceae: after: MATTERI (1968, 1973), Hookeriaceae: after MATTERI (1972) Pottiaceae: after SAITO (1975)
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the central tissue and the internal cortex is clear(J-type) or not(K-type), or they are of
an intermediate type(KJ-type) ; between K- and J-types. In the stems of type J, cells of
the central tissue are smaller than those of the internal cortex(N-type). In the stems of
type K, cells of the central tissue are as large as those of the internal cortex(M-type).

In the stems of type KJ, cells of the central tissue are of an intermediate type(MN-type)
between M- and N-types. In all the stems of III-Q-J-type, cells of the central tissue
are smaller than those of the internal cortex(N-type). The stems of III-Q-J-N-type are
classified into two types: epidermal cell walls are parenchymatous(T-type) or
not(U-type). And the stems of both III-Q-J-N-U- and III-Q-J-N-T-types are
classified into two types ;cell walls of the central tissue are parenchymatous(R—-type) or
not(S-type). The characteristics of III-Q-J-N-U-R-type are found in the stems of
Vesicularia and some species of Hypnum. The stems showing III-Q-J-N-U-S-,
II1-Q-J-N-T-R- and III-Q-J-N-T-S-types are peculiar to Hypnum. In all stems of
III-P-J-N-, III-P-KJ-MN- and III-P-K-M-types, epidermal cell walls are not paren-
chymatous (U-type). All stems of III-P-J-N-, ITI-P-KJ-MN- and III-P-K-M-types
are classified into two types: cell walls of the central tissue are parenchymatous
(R-type) or not(S-type). The characteristics of ITI-P-K-M-U-S-type are found in the
stems of Hypnum, Taxiphyllum, Pylaisiella, Stereo-dontopsis and Isopterygium. The
III-P-K-M-U-R~type are found in the stems of Taxiphyllum ,Ectropothecium, Herzogiella,
Pylaisiella, Isopterygium and Rhytidiadelphus. The ITI-P-J-N-U-S-type are found in the
stems of Hypnum and Eurohypnum, and the III-P-J-N-U-R-type in the stems of
Hypnum and Homomallium. The characteristics of III-P-KJ-MN-U-S-type are found
in the stems of Ctenidium and Gollania, and III-P-KJ-MN-U-R-type in the stems of
Ptilium and Taxiphyllum.

(2) On the stems in the families hitherto observed

We considered the cross sections of the stem of the nine families, Fissidentaceae,
Entodontaceae, Thuidiaceae, Hypnaceae, Mniaceae, Bartr amiaceae, Dicranaceae, Grim-
miaceae, and Polytrichaceae, hitherto observed, and out of the sketches so far made
public, we also considered the sketches of Erpodiaceae (Nocuchr 1952), Bartramiaceae
(MaTTERI 1968, 1973), Hookeriaceae(MATTERI 1972) and Pottiaceae(Sarto 1975), where we
can readily see ten of our demarcations(Tab. 3).

In all the families dealt with in this paper, the stems of each family, except Thui-
diaceae, show similar types of interior differentiation; that is, the stems of Fissi-
dentaceae, Pottiaceae, Erpodiaceae, Grimmiaceae, Hypnaceae, Entodontaceae and
Hookeriaceae show a differentiation of tissues into an epidermis, external cortex,
internal cortex and a central tissue (III-type). The stems of Mniaceae, Bartramiaceae
and Dicranaceae show a differentiation of tissues into an epidermis, external cortex,
internal cortex, endodermis and a central strand(IV-type). The stems of Polytrichaceae
show a differentiation of tissues into an epidermis, external cortex, internal cortex,
endodermis, leptom, hydrom and a stereom(VI-type).
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It seems that the six characteristics, namely, comparison between thickness of cell
walls of the central tissue and of the internal cortex (O-,P-and Q-types), distinction
between the central tissue and the internal cortex (J- and K-types), comparison between
the size of cells of the central tissue and that of cells of the internal cortex(L-, M- and
N-types), thickness of the epidermal cell walls(T- and U-types), thickness of cell walls
of the central tissue(R- and S-types), show some kind of order among the inner
structures of the stems in each family.

Tab. 4 Coordination among the anatomical characteristics of the stem in the families

Fissidentaceae I11-O-J-M-U-R
Pottiacea I11-Q-J-N-T-R, III-Q-J-N-U-R, III-Q-]J-N-U-S, 11I-P-J-N-U-R
€ II1-P-K-M-T-R, III-P-K-M-U-S, III-P-K-M-T-S
Erpodiaceae I1I-P-K-M-U-R, III-P-K-M-U-S, III-P-K]J-MN-U-R, III-Q-J-N-U-R
Grimmiacea I11-Q-J-N-U-R, III-Q-J-MN-U-S, III-Q-J-M(N)-U-S, III-P-]J-N-U-S
cae I1I-P-K-M-U-S, II-P-K-M-U-R
I11-P-K-M-U-R, III-P-K-M-U-S, III-P-KJ-MN-U-R, III-P-KJ-MN-U-8
Hypnaceae I1I-P-J-N-U-R, III-P-]J-N-U-S, III-Q-J-N-T-§S, 1[1-Q-J-N-T-R
II1-Q-J-N-U-S, III-Q-J-N-U-R
Entodontaceae III-P-J-N-T-R, III-P-]J-N-U-R
Hookeriaceae III-P-J-N-U-S, III-P-K-M-U-S
Thuidiacea III-P-J-N-U-R, III-P-]J-N-U-S, III-P-KJ-MN-U-S, III-P-K-M-U-S
vicdiaceae IV-Q-J-N-U-R
Mniaceae IV-Q-J-N-U-R
Bartramiaceae IV-Q-J-N-T-R o
Dicranaceae 1IV-P-J-N-U-R, IV-P-]J-N-T-R, IV-O-J-N-U-S
Polytrichaceae VI-J-U-F, VI-]J-U-E

Orderliness in the anatomical characteristics among the stems in each family is
shown in Tab. 4. The stems of Fissidentaceae show a differentiation of tissues which is
a II-0-J-M-U-R-type. The cross sections of the stem of Pottiaceae show a differen-
tiation of tissues into III-Q-J-N-T-R-, III-Q-J-N-U-R-, III-Q-J-N-U-S-, III-P-J-
N-U-R-, III-P-K-M-T-R-, III-P-K-M-U-S-, and III-P-K-M-T-S-types. The
stems of Erpodiaceae show in III-P-K-M-U-R-, III-P-K-M-U-S-, III-P-KJ-MN-
U-R- and III-Q-J-N-U-R-types. The stems of Grimmiaceae show six types:III-Q-
J-N-U-R-, III-Q-J-MN-U-S-, III-Q-J-M(N)-U-S-, III-P-J-N-U-S-, III-P-K-M-
U-S- and III-P-K-M-U-R-types. “The cross sections of the stems of Hypnaceae show
ten types, III-P-K-U-R-, III-P-K-M-U-S-, III-P-KJ-MN-U-R-, III-P-KJ-MN-U-
S-, HI-P-J-N-U-R-, III-P-J-N-U-8-, III-Q-J-N-T-S-, III-Q-J-N-T-R-, III-Q -
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J-N-U-S- and III-Q-J-N-U-R-types. The stems of Entodontaceae show III-P-J-
N-T-R- and III-P-J-N-U-R-types. The stems of Hookeriaceae show two types,
IMI-P-J-N-U-S and III-P-K-M-U-S. The stems of Thuidiaceae are III-P-J-N-U-
R-, III-P-J-N-U-S-, III-P-KJ-MN-U-S-, III-P-K-M-U-S- or IV-Q-J-N-U-R-
types. The stems of Mniaceae show in IV-Q-J~N-U-R and Bartramiaceae in IV-Q-J-
N-T-R. The stems of Dicranaceae show three types, IV-P-J-N-U-R, IV-P-J-N-T-R
and IV-0-J-N-U-S. The stems of Polytrichaceae show two types, VI-J-U-F and
VI-J-U-E. It is concluded that some families have good order in the anatomical
characteristics among the stems of the family, but other families do not.

II. What sort of an anatomical characteristic should be taken up for systematic
study?

(1) Anatomical characteristics of the stems hitherto observed

Tab. 5 is about anatomical characteristics observed in the previous papers(No.l—
No.6)entitled“Systematic studies on the conducting tissue of the gametophyte in Musci”.
In the first paper(Kawal et Ixkepa 1970), twelve characteristics of the stem in Poly-
trichaceae were considered. These anatomical characteristics of the stem were investi-
gated, and No.11 and No 12 of the twelve characteristics seemed to possess some order.
Accordingly,in the second paper(Kawar 1970a)the characteristics of No.11 and No.12 and
more recently No.13, No.14 and No.15, that is, the characteristics on the central tissue and
the epidermal cell walls, were observed. In the number of cell layers of the cortex, we
noticed a differentiation of tissues into an external cortex and an internal cortex, so
that the number of the cell layers of the external cortex and the internal cortex was
respectively counted. In the third paper(K awar 1970b) about Thuidiaceae, the charac-
teristics, No.11, No.12, No.13 and No.15, and more recently No.16 and No.17 were
considered, for in the stems of Thuidiaceae, No.14, thickness of cell walls of the central
tissue did not seem to show good order. In the fourth paper(K awai 1970c), the charac-
teristics No.11, No.12, No.13, No.16 and No.17 were observed, but the characteristic
of No.15 did not seem to show good order. And recently the characteristics of No.18
and No.19 in Mniaceae were considered. Orderliness was not shown as for the charac-
teristic whether cells of the central tissue are collenchymatous or not (charac-
teristic No.13). In Polytrichaceae the characteristic, whether a distinction between the
hydrom and the stereom is clear or not, seems to be more evident than distinction
between the hadrom and the leptom(characteristic No.10). And the characteristic, whether
cell walls of the central tissue are thick or not (characteristic No.14), seems to be an
important one for Thuidiaceae. Accordingly, in the fifth paper(WATANABE et Kawai 1975) .
the characteristics No.11, No.12, No.16, No.17, No.18, No.19, and newly No.10 and No.14
were observed. Size and thickness of the epidermal cell walls seem to be important for
Hypnaceae, so that, in Hypnaceae dealt with in the sixth paper(K awa1 1976) the charac-
teristics, No.10, No.11, No.12, No.14, No.16, No.17, No.18, No.19 and newly No.15 and



Tab. 5 Anatomical characteristics of the stem hitherto observed in syrtematjc studies on the conducting tissue of the gametophyte

(1)Kawarl et IKEDA | (2)KAWAI (3)Kawar (4)Kawal |5)WATANABE et Kawal (6)KAwAL
1970 1971 1971 1971 1975 1976
1. Diameter of the stem @
2. Number of the cell layers of the epidermis| ®
3. Width of the cortex @
4. Diameter of the central strand [
5. Diameter of the hadrom @
6. Number of the cell layers of the hadrom ®
7. Cell number of the hadrom @
8. Number of the cell layers of the leptom @
9. Width of the leptom @
Distinction between the hadrom and the
10, jeptom is clear or not ® @ @Hydrom, stereom ®
Number of the cell layers of the cort @ Internal ® ® ® ®
11. umber o e cell layers o e cortex @ ® External ® ® ® ®
12, Types of the inner structures of the stem @ ® @ @ @ @
Cells of the central tissue are collenchy-
13. matous or not ® ® @
Cell walls of the central tissue are thick
4. or not ® ® ®
15, Epidermal cell walls are thick or not @ @ ®
Distinction between the central tissue
16. and the internal cortex is clear or not ® ® @ ®
Cell walls of the central tissue are thicker, :
17, as thick or thinner than those of the ® @ @
internal cortex
Epidermal cell walls are thicker, as thick
18. or thinner than those of the external @ @ @
cortex
Cells of the central tissue are larger,
19. as large or smaller than those of the @ @ @
internal cortex
Cells of the epidermal layer are larger,
20. as large or smaller than those of the ®

external cortex
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No.20 were considered.

(2) Discussion of some of the anatomical characteristics
i) Width of the cell walls of the central tissue(S- and R-types, P- and Q-types)

Does the central tissue differentiate from the internal cortex? And how much does
the central tissue specialize? In order to classify these, we considered whether cell walls
of the central tissue are thinner(Q-type), as thick(P-type) or thicker(O-type) than those
of the internal cortex. Cell walls of the central tissue, which are thinner than those of
the internal cortex, show two types: parenchymatous and non-parenchymatous. And
the central tissues of IV-type, which differentiate more than the stem of III-type, seem
to be all parenchymatous. Accordingly, it may be important whether the central tissue
is parenchymatous(R-type) or not (S-type).

On the other hand, the stems, of which both the central tissue and the internal
cortex are parenchymatous, seem to be all III-type. The stems, of which only the
central tissue is parenchymatous, seem to belong to the more differentiated IV-type or
III-type. Accordingly, it may be important that cell walls of the central tissue are
thinner than those of the internal cortex.

ii) Size of cells of the central tissue(M- and N-types)

We find intermediate types, MN, M(N) and N(M), as to the characteristic whether
cells of the central tissue are as large(M-type) or smaller (N-type) than those of the
internal cortex ; that is, MN-type is the one where the central tissue is composed of
cells, which are smaller than cells of the internal cortex and of cells, which are as large
as those of the internal cortex. So the MN-type may belong to neither M-type nor to
the N-type. M(N)-type is those where the central tissue is composed of many cells,
which are as large as those of the internal cortex, and of few cells, which are smaller
than those of the internal cortex. So M(N)-type may belong to M-type. Similarly,
N(M)-type are those where the central tissue is composed of many cells, which are
smaller than those of the internal cortex, and of few cells, which are large as those of
the internal cortex. So N(M)-type may belong to N-type. Accordingly, it is suited for
the purpose that the cell-size of the central tissue should be divided into three, M-,
MN- and N-types.

iii) Distinction between the central tissue and the internal cortex(J-—and K-types)
After studies into differentiation of the central tissue, we drew a comparison
between the central tissue and the internal cortex on size of cells and thickness of cell
walls, that is,
(1) Cell walls of the central tissue are thicker(O-type), as thick (P-type) or thinner
(Q-type) than those of the internal cortex.

(2) Cell walls of the central tissue are parenchymatous(R-type) or not(S-type).

(3) Cells of the central tissue are larger(L-type), as large(M-type) or smaller
(N-type) than those of the internal cortex.

(4) Distinction between the central tissue and the internal cortex is clear(J-type) or
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not(K-type).
Of the four characteristics on difference between the central tissue and the internal
cortex, the characteristics of M-, MN- and N-types, and of P- and Q-types may be
good demarcations, but the demarcations of J- and K-types may not be always well
fitted to differentiation of the central tissue, for the characteristics of J- and K-types
may overlap each other. This problem requires further examination.
iv) Width of the epidermal walls(T- and U-types)

Width of the epidermal walls was first considered in the second paper(Kawar 1971a).
But in the fourth paper(Kawal 1971c) we thought that we should consider rather whether
the epidermal cell walls are thicker (G-type), as thick(H-type) or thinner(I-type) than
those of the external cortex, than whether the epidermal cell walls are thick or not.
And in the observation on Hypnaceae(Kawa1 1976) it was found that the epidermal cell
walls are extremely thin. We now think that we should consider whether the epidermal
cell walls are parenchymatous (T-type) or not (U-type), and whether cells of the
epidermal layer are larger(V-type),as large(W-type)or smaller(X-type) than those of the
external cortex. The stems of T-type are mostly V-I-type. Accordingly, there is a point
of view that as to thickness of the epidermal cell walls, we should consider only either
T-type or I-type.On the other hand, there is another point of view that, as for thickness
of the epidermal cell walls, we should consider both T-type and I-type, for it doesn’t
always follow that the stems of T-type are all I-type. Which is a more essential
characteristic ; that the epidermalcell walls are extremely thin, or that the epidermal cell
walls are thinner than those of the external cortex? Regarding this problem, the stems of
Hypnaceae have to be compared with those of Leucobryaceae, Bartramiaceae, Dicranaceae,
having types of epidermal cell walls similar to each other. Furthermore, an important
problem still to be solved,is how in the epidermal cell walls the stems of Hypnaceae
are related to those of Sphagnaceae.

(3) Relationship among the stems regarding the anatomical characteristics
i) On the stems in forty-two species of Hypnaceae

As many anatomical characteristics as possible, are observed, and in the stems of
Hypnaceae a coordination among the anatomical characteristics is discussed. In view of
the results so far achieved, four characteristics: types of the interior differentiation
(III-type), comparison in thickness between cell walls of the central tissue and those of
the internal cortex (P- and Q-type), comparison in size between cells of the central
tissue and the internal cortex(M-, MN- and N-types), thickness of the epidermal cell
walls (T- and U-types),seem to show great regularity. Interrelationship among struc-
tures of the stems in Hypnaceae are considered on the basis of these characteristics.
In Tab. 6, the interior differentiation of all the species in Hypnaceae are III-type. The
stems having III-type are classified into two types; the cell walls of the central tissue
are as thick(P-type) or thinner(Q-type) than those of the internal cortex. In the stem of
II1-Q-type, cells of the central tissue are all found to be N-type. The stems of
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Tab. 6 Relationship among the stems of forty-two species of Hypnaceae regarding the

anatomical characteristics

U I11-Q-N-U Vesicularia

0 N Hypnum
T II1-Q-N-T Hyprum

Hypnum
N U III-P-N-U Eurohypnum
Homomalliwm

Ctenidium

MN U III-P-MN-U Gollania
111 Ptilium

Taxiphyllum

Taxiphyllum
Ectropothecium
Herzogiella

M U I-P-M-U Pylaisiella
Stereo-dontopsis
Isopterygium
Rhytidiadelphus
Hypnum

III-Q-N-type are divided into two types, T and U, on the ground of the characteristic
about the configuration of the epidermal cell walls. The III-Q-N-U-type is found in
Vesicularia and some species of Hypnum. The III-Q-N-T-type is found in some species
of Hypnum.

The III-P-type is divided into three types, N, MN and M, on the ground of the
characteristic of the cell-size of the central tissue. All the stems of these three types
show U-type of the epidermal cell walls.

The III-P-N-U-type is found in some species of Hypnum, Eurohybnum, Homomal-
lium. The III-P-MN-U-type is found in the stems of Clenidium, Gollanic and some
species of Taxiphyllum. The III-P-M-U-type is found in some species of Tuxiphyilum,
Ectropothecium, Herzogiella, Pylaisiella, Stereo-dontopsis, Isopterygium, Rhytidiadelphus
and some species of Hypnum. The stems of Hypnaceae are classified regarding the
anatomical characteristics, into five types; III-Q-N-U, III-Q-N-T, III-P-N-U,
HI-P-MN-U and III-P-M-U. A problem for the future is, how important the grouping
and the anatomical characteristics considered in this paper are for systematic study.

ii) On the stems in some species of the families hitherto observed

The stems hitherto observed. are classified into three types, III-, IV-and VI-types,
on the ground of the characteristics of the interior differentiation of the stem(Tab.7).
The stems of III- and IV-types are respectively divided into three types, O-, P-
and Q-types, regarding thickness of cell walls of the central tissue.
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regarding the anatomical characteristics

(¢ M U 111-O-M-U Fissidentaceae
Pottiaceae
Grimmiaceae
U I1I-P-N-U Hlypnaceae
N Entodontaceae
Hookeriaceae
Thuidiaceae
T II1-P-N-T Entodontaceae
P | MN U II1-P-MN-U Hypnaceae
Thuidiaceae
Pottiaceae
Grimmiaceae
111 U I1I-P-M-U Hypnaceae
M Erpodiaceae
Hookeriaceae
Thuidiaceae
T 11[-P-M-T Pottiaceae
Pottiaceae
U 11-0-N-U Grimmiaceae
3 Hypnaceae
N Erpodiaceae
Q .
T I11-Q-N-T Pottiaceae
Hypnaceae
MN U 111-Q-MN-U Grimmiaceae
M U 11-Q-M-U Grimmiaceae
U IV-O-N-U Thl}ldlaceae
Q N Mniaceae
T IV-Q-N-T Bartramiaceae
v
U IV-P-N-U Dicranaceae
P N
T IV-P-N-T Dicranaceae
0] N U 1IV-O-N-U Dicranaceae
I VI—U—F Polytrichaceae
Vi U
E VIi-U-E Polytrichaceae
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All the stems of III-O-type show M-type of the central tissue and U-type of the
epidermal cell walls. This ITI-O-M-U-type is found in the stems of Fissidentaceae.

The stems of III-P-type are divided into three types, N-, MN- and M-types, by
virtue of the characteristic of cell-size of the central tissue. The III-P-N-type is
divided into two types, U-and T-types, through thickness of the epidermal cell walls. The
III-P-N-U-type is found in the stems of Pottiaceae, Grimmiaceae, Hypnaceae, Ento-
dontaceae, Hookeriaceae and Thuidiaceae. The III-P-N-T-type is found in the stems
of Entodontaceae. The III-P-MN-U-type is found in the stems of some species of
Hypnaceae and Thuidiaceae. The III-P-M-type is classified into two types, T-and U,
according to the characteristic about the thickness of epidermal cell walls. The
III-P-M-U-type is found in the stems of Pottiaceae, Grimmiaceae, Hypnaceae, Erpo-
diaceae, Hookeriaceae and Thuidiaceae, and the ITI-P-M-T-type is found in the stems
of Pottiaceae.

The III-Q-type is divided into three types, N-, MN- and M-types, on the ground of
the characteristic of the cell-size of the central tissue. The ITI-Q-N-type is divided into
two types, U and T, and the III-Q-N-U-type is found in the stems of Pottiaceae,
Grimmiaceae, Hypnaceae, Erpodiaceae, and the ITI-Q-N-T-type is found in the stems of
Pottiaceae and Hypnaceae. And the III-Q-MN-U-type and III-Q-M-U-type are both
found in the stems of Grimmiaceae.

The IV-Q-N-type is classified into two types, U and T. The IV-Q-N-U-type is
found in the stems of Thuidiaceae and Mniaceae, and the IV-Q-N-T-type is found in
the stems of Bartramiaceae. The IV-P-N-type is divided into U and T, and both types
are found in the stems of Dicranaceae. The IV-O-N-U-type is found in the stems of
Dicranaceae.

The VI-type, all of which show U-type of the epidermal cell walls, are classified
into two types, F and E, on the ground of the characteristic about the differentiation of
hadrom. Both VI-U-F-type and VI-U-E-type are found in the stems of Polytrichaceae.

As stated above, the stems hitherto observed, are classified into seventeen types by
virtue of the anatomical characteristics. These characteristics and the grouping should
be compared at every stage of the life cycle from every point of view.
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Plate I. Cross sections of stem
Fig. 1-7: Clenidium capillifolium (MITT.)BROTH.

% 240
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Plate II. Cross sections of stem
Fig. 1-6 : Ctenidium hastile (MITT.)LINDB. x 240
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Plate ITII.  Cross sections of stem
Fig. 1-2: Ctenidium hastile (MITT.)LINDB. x 240
Fig. 3-6 : Ectropothecium obtusulum (CARD)IWATS. x 240
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Fig. 1-4 : Ectropothecium obtusulum (CARD.)IWATS. x 240
Fig. 5-6 : Ectropothecium zollingeri (C.MUELL.)JAEG. x 240
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Fig. 1-5: Ectropothecium zollingeri (C.MUELL.)JAEG. x 240
Fig. 6-9: Eurohypnum leptothallum (C.MUELL.)ANDO X 240

Plate V. Cross sections of stem
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Plate VI. Cross sections of stem

Fig. 1-4 : Eurohypnum leptothallum (C.MUELL,)ANDO  x 240

Fig. 5-9 : Gollania ruginosa (MITT.)BROTH. x 240
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Plate VII. Cross sections of stem
Fig. 1-3: Gollania ruginosa (MITT.)BROTH. x 240
Fig. 4-8: Gollania varians (MITT.)BROTH. x 240
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Fig. 3-9: Herzogiella perrvobusta (BROTH. ex CARD.)IWATS. x240

Fig. 1-2: Gollania varians (MITT.)BROTH. x 240

Plate VIII. Cross sections of stem
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Plate IX. Cross sections of stem
Fig. 1: Herzogiella perrobusta (BROTH. ex CARD)IWATS. x240
Fig. 2-6 : Homomallium connexum (CARD.)BROTH. X240
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Plate X. Cross sections of stem
Fig. 1: Homomallium connexum (CARD.)BROTH. %240
Fig. 2-6 : Hypnum calcicolum ANDO  x 240
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Plate XI. Cross sections of stem
Fig. 1-2: Hypnum calcicolum ANDO  x 240
Fig. 3-6 : Hypnum callichroum ssp. japonicum ANDO  x 240
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Plate XII. Cross sections of stem
Fig. 1-3 : Hypnum callichroum ssp. japonicum ANDO x 240
Fig. 4-6 : Hypnum cupressiforme HEDW. x 240
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Plate XIII. Cross sections of stem
Fig. 1-4 : Hypnum cupressiforme HEDW. x240
Fig. 5: Hypnum dieckii REN. et CARD. x 240
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Plate XIV. Cross sections of stem
Fig. 1-4 : Hypnum dieckii REN. et CARD. X240
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Plate XV. Cross sections of stem
Fig. 1-2: Hypnum dieckii REN. et CARD. x 240
Fig. 3-6 : Hypnum densirvameum ANDO  x 240
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Plate XVI. Cross sections of stem

Fig. 1-3 : Hypnum densirameum ANDO X 240

Fig. 4-6 : Hypnum evectiusculum SULL. et LESQ. X240
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Plate XVII. Cross sections of stem
Fig. 1-7 : Hypnum erectiusculum SULL. et LESQ. x 240
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Plate XVIII. Cross sections of stem
Fig. 1-6 : Hypnum erectiusculum SULL. et LESQ. x 240
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Plate XIX. Cross sections of stem
Fig. 1: Hypnum erectiusculum SULL. et LESQ. x 240
Fig. 2-6 . Hypnum fauriei CARD. x 240
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Plate XX. Cross sections of stem
Fig. 1: Hypnum fauriei CARD. x 240
Fig. 2-6 : Hypnum fujiyamae (BROTH.)PAR. X240




94 Isawo KAWAI

Plate XXI. Cross sections of stem
Fig. 1: Hypnum fujiyamae (BROTH.)PAR. x 240
Fig. 2-6 : Hypnum lindbergii MITT. x 240
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Plate XXII. Cross sections of stem
Fig. 1-6 : Hypnum lindbergii MITT. x 240
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Plate XXIII. Cross sections of stem
Fig. 1-3: Hypnum lindbergii MITT. x 240
Fig. 4-6 : Hypnum oldhamii (MITT.)JAEG. et SAUERB. X 240
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Plate XXIV. Cross sections of stem
Fig. 1-6 : Hypnum oldhamii (MITT.)JAEG. et SAUERB. x 240
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Fig. 1: Hypnum oldhamii (MITT.)JAEG. et SAUERB.
Fig. 2-6 : Hypnum pallescens (HEDW.)P.BEAUV. x 240

Plate XXV. Cross sections of stem
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Fig. 3-8 : Hypnum plicatulum (LINDB.)JAEG. et SAUERB. x 240

Fig. 1-2: Hypnum pallescens (HEDW.)P.BEAUV. x 240

Plate XXVI. Cross sections of stem
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Plate XXVII. Cross sections of stem
Fig. 1: Hypnum plicatulum (LINDB.)JAEG. et SAUERB. x 240
Fig. 2-4 . Hypnum plumaeforme WILS. x 240
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Plate XXVIIIL. Cross sections of stem
Fig. 1-4 : Hypnum plumaeforme WILS. x 240
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Fig. 1-6 : Hypnum plumaeforme WILS. v. minus BROTH. ex ANDO  x 240

Plate XXIX. Cross sections of stem
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Plate XXX. Cross sections of stem

Fig. 1: Hypnum plumaeforme WILS. v. minus BROTH. ex ANDO X 240

77 (SAK.)ANDO x 240

Fig. 2-4 : Hypnum sakura
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Plate XXXI. Cross sections of stem
Fig. 1-3 : Hypnum sakuraii (SAK.)ANDO X 240
Fig. 4-5: Hypnum tristo-viride (BROTH.)PAR. X240
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Plate XXXII. Cross sections of stem |
Fig. 1-5: Hypnum tristo-viride (BROTH.)PAR. x 240
Fig. 6: Isopterygium fauriei CARD. x 400
Fig. 7-8: Isopterygium fauriei CARD. x 240
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Plate XXXIII. Cross sections of stem
Fig. 1-3: Isopterygium fauriet CARD. x 240
Fig. 4-6: Isopterygium minutivameum (C.MUELL.)JAEG. x 240
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Plate XXXIV. Cross sections of stem
Fig. 1-3 : Isopterygium minutivameum (C.MUELL)JAEG. x 240
Fig. 4-8: Isopterygium pohligecarpum (SULL. et LESQ.)JAEG. X 240
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Plate XXXV. Cross sections of stem
Fig. 1-11: Isopterygium pohliaecarpum (SULL. et LESQ)JAEG. x 240
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Plate XXXVI. Cross sections of stem
Fig. 1-2 : Isopterygium tosaense BROTH. %600
Fig. 3-6 : Isopterygium tosaense BROT. x 400
Fig. 7-8 : Ptilium crista-castrensis (HEDW.)D.NOT. %240
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Plate XXXVII. Cross sections of stem
Fig. 1-4 : Ptilium crista—castrensis (HEDW.)D.NOT. x 240
Fig. 5-8: Pylaisiella crvistata (CARD.)IWATS. et NOG. x 240
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Plate XXXVIII. Cross sections of stem
Fig. 1-2 : Pylaisiella cristata (CARD.)IWATS. et NOG. %240
Fig. 3-9: Pylaistella selwynii (KINDB.)CRUM et all. x240
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Plate XXXIX. Cross sections of stem

.. Fig. 1-6: Pylaisiella subcircinata (CARD.)IWATS. et NOG.

x 240
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Plate XL. Cross sections of stem
Fig. 1: Pylaisiella subcircinata (CARD.)IWATS. et NOG. x 240
Fig. 2-6 : Rhytidiadelphus japonicus (REIM.)KOP. x 240
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Plate XLI. Cross sections of stem
Fig. 1: Rhytidiadelphus japonicus (REIM)KOP. x 240
Fig. 2-8: Rhytidiadelphus subpinnatus (LINDB)KOP. x 240
Fig. 9: Rhytidiadelphus triquetrus (HEDW.)WARNST. x 240
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Plate XLII. Cross sections of stem
Fig. 1-5: Rhytidiadelphus triquetrus (HEDW.)WARNST. x 240
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Plate XLIII. Cross sections of stem
Fig. 1-6 : Stereo-dontopsis pseudorevoluta (REIMJANDO x 240
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Plate XLIV. Cross sections of stem
Fig. 1: Stereo—dontopsis pseudorevoluta (REIM.JANDO x 240
Fig. 2-6 : Taxiphyllum aomoriense (BESCH.)IWATS. X240




118 Isawo KAWAI

Plate XLV. Cross sections of stem -
Fig. 1: Taxiphyllum aomoriense (BESCH.)JIWATS, %240
Fig. 2-7 . Taxiphyllum cuspidifolium (CARD.)IWATS. x240
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Plate XLVI. Cross sections of stem
Fig. 1-6 : Taxiphyllum subarcuatum (BROTH.)IWATS. x400
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Plate XLVII. Cross sections of stem
Fig. 1-6 : Taxiphyllum taxirameum (MITT.)FL. x400
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Plate L. Cross sections of stem
Fig. 1-6 : Vesicularia ferriei (CARD. et THER.)BROTH. x 240
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s of stem

Fig. 1-6: Vesicularia ferriei (CARD. et THI’ER.)BROTH. x 240

Plate LI. Cross section:





