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Introduction

The taxonomical study of Musci has to be made from many points of view,
I place my primary emphasis upon the characteristics of the gametophyte. As it is
not always easy to find sporophytes in Musci species, the features of the gametophyte
are actually more useful than those of the sporophyte in the taxcnomical study of
this class. In a taxonomic study cf the inner structure of the leaf, the midrib seems
to be the most important, hecause the characteristics of the midrib seem to be the
most peculiar to the species.

Once T studied the midribs by way of tracing the mode of ontogeny in Grimmia
(Kawai 1965). The first midrib tissue to appear was the part which connects with
the cells of the lamina, that is, adaxial part, and this I named a-part. Next I named
c-part the layer of cells which is formed on the abaxial side of the a-part through
its cell divisions. Lastly I named b-part the cell group which is formed inside the
c-part through its cell divisions. The study showed that the mode of ontcgeny of the
midrib is characteristic to the species, Next in the structure of the completed midrib,
I found that the number of the cells of the a-part is definitely specific, and the three
parts, a-, b~ and c-part looked quite indistinguishable morphologically (cf. Grimmiia
alpicola, Gr. incurva, Gy, decalvata): in others, however, those were quite distinct in
the cross section (cf. Gr. arizomae, Gr. decipiens, Gr. ovalis, Gr. patens): further
some (ci. Gr. maritime) of the latter even had guide cells in the b-part. Thus several
characteristics of the inner structure of the midrib were specific to the species in
Grimmia. In Rhacomitrium, the number of the cells of the a-part and the inner
structure of the completed midrib in the cross section were definitely specific as in
Grimmie (Kawai 1963),

Thus I will start the observation of the midrib and tracing of the mode of ontog-
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uciure of the com

oclogical differentiation of tissue also showed some differences from species

in Grimwmic, and on the hasis of affinity shown in morphological dif-

ion I was able to classify the inner stroctures of the midrib into four groups :

A group (the distinction between a-, ¢-part and b-part is not clear), B group (‘zi),e

£

distinction between a-, cepart and b-part is slightly clear), C group (the distinctio

ket
i

between a-, c-part and b-part is clear, without guide cells) and U group (the distinc-
tHon between a-, c-part and 17)”‘{)&1"‘; is clear, with guide cells). In the whole Musci,
classify the inner structures of the midrib into six new types: A-type
(the dist inction among a-part, b~part and c-part is quite obscure), B-type (the dis-
tinction between a-part and b-, c-part is clear), C-type (the distinction among a-part,
b-part and c-part is clear), ‘D~i’\,pv (the distinction among a-part, b-part and c-part is
clear, and b part is differentiated into b and &), E-type (the distinction among a-part,
L-part and c-part is clear, and b-part is differentiated into b-1, b-2 and &), F-type

(the distinction among a-part, b-part and c-part is clear, and b-part is differentiated

k almost uniform ¢
tting togetl the number of cells o

ls). When T is a

ib form is semicireular

When a/b is larger than 1/2, drib form is

When a/h is nearly 1, the midrib form is fusiform
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but distinctions

betweenr a- and b-part, and between a- wrer.  As shown

Tﬁ

i Rig, Y, Grimmida incurve, Bhacomiirium anomodonioides, Lepiobarbula bervica etc.

i~

belong to the B~type., Gf the bw’:’;ype, Grimmic inurva, Gvimmia brunnescens f.

cular midribs. In G;mzwm apocarpe var. vivularis, Ephemerum recurvifoiiwm, Bro-

voswm, the midrib form is oveid, and in Rhacomitrium gnomodonicides,

Brachyiheciuwm plumosim, the midribs are fusiform
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Fig. 1 Cross sections of the A-type midrib. The distinction among the a-part, b-part and c-part
is quite obscure.

1) Pleurorthotrichum chilense BroTH. 2) Anomodon longifolius (Brip)HarTM. 8) Paiwdella squar-

rosa (LOEuRE. 4) Orihotrichium anomalum Hepw. 5) Anomodon giraidii Muvi. 6) Ancwmodon

rugelii var. fervuginens (BEscm.) Iwats. 7) Chamberlainia erythrorrhiza (B. S. G.) Ropms.

8) Chamberlainia albicans (Hepw.)RoBINS. 9) Anomobryum fufi-alpinum Tax. 10) Amblystegivm

montanae BRY®. 11) Anomodon abbreviatus Mitt.  12) Amomodon rugelii (Murr.) Keisst.

18) 'Gyroweisia femwis (SCEHRAD.) ScHiMp. 14) Brachythecium yutebubwm (Hepw.)B. 8. G

18) Camptodontiwm brotheri Dus, 16) Orthotrichusm affine SCHRAD. 17) Homalothecium leskeoides

(Hoox.)Ronins. 18) Plagiopits cederi (SCAWAEGR.)LIMPR. 19) Aligrimamia peruvians WILL.

20) Chamberlainia axyclada (Brip.) Rowins, 21) Chamberlainia rotaeana (D. Not.) Ropws.

%) Leratia neocaledonica BROTH. 23) Chamberlainia acuminale ROBINS.  24) Chamberlainia sale-

brosa (WEB. et Mour.)RoBINS. 25) Drepanocladus flustans (Hepw.)Warnst. 26) Drepanocladus

aduncus (HEpw.)WARNST. 27) Anomodon thraustus NuLL.
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Fig. TII  Cross sections of the Betype midrib. The distinction between the a~-part and b, c-part
is clear.
1) Grinvmia incurva SCHWARGR. 2) Grimmia brumnescens f. Jusmilior VILHL 3) Grinwnia apocaypa
var. rividaris (Brip.) Neg. et Horns. 4) Grinsnic pilifera P. BEavv. 5) Grimania torquata GREV.
6) Grimmia cratericola SAx, et Tag., 7) Splachnobryum kieneri WILL. 8) Ephemerwm recurvifol-
awn (Dreks.) BouL. 9) Grimumia apocarpa var. atrofusca (ScHimp.) Husn.,  10) Grinmwnia apocarpa
var. conferia (FUNCK.) SPRENG. 11) Pterygoseurwmn arclicum STEE. 12) Grimmia decalvata CARD.
13) Grimmia brunnescens f. epilosa (SCHIFFN.) PAR. 14) Rhackitheciopsis tisseranti TwaTs.
15) Macromitriten trinitense WiLL. 16) Grimumia anomala Hamp. 17) Grimwmia gracilis SCHWAEGR.
18) Hypnodontopsis apicilata Iwats. et NoG. 19) Rhacomitriuun microcarpusn BRID.
20) Luisierelia barbula (SCHWAEGR.) STEE. 21) Brachythechwm plumoswm B. et S. 22) Grinunia
cratericola SAX. et Tax. 23) Glyphomitriwm winutissimon (OKAM.) BROTH.  24) Rhacomityium
lanuginosun (FIEDW.)BRID.  25) Rhacemitviun canescens var. evicoides (WEB.)ScuiMp. 26) Rha-
comitrium carinatum CARD. 27) Rhacomitrium lanuginosum (HEpw.)BRID. 28) Leptobarbula berica
(D. Nor.)Scumve. 29) Grimwmia apocarpa Hepw. 30) Rhacomitrium heterostichum (Hepw.) BRID.
31) Brachythecium cirrosum Scue. 32) Rhacomitviem fasciculare ( Hepw.) Brin. 32) Rhacomityium
anopodontoides Carn. 84 Hypnodontopsis apiculata Twarts. et Noc.
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Fig. V' Cross sections of the C-type midrih. The distinction among the a-part, b-part and c-part
is clear.

1y Grinmnia ansdon B. S. G, 2) Grimmmia decipiens (Scaurrz.) Linps. 3) Indusiella thienscharica

C. Muvy. et BroTu. 4) Diphysciwn cianberlandianum Harv. 5) Grimymia laevigata (Brip.) Brip.

6) Grimmia ovalis (HEDW.) LINDB. 7) Grimumia patens (Hzpw.) B. S. G. 8) Brachythecium

reflexum (STARK.) B. S. G, 9) Dicranclle hchinsonii Kralt. 10) Pogonatwn spimddoswm MITT.

11) Meesia triquetra (Hoox. ¢t TAYL.) A0NGST.

The midribs which bzlong to C-type, have clear distinctions between a- and c-
part, and between b- and c-part, and between b- and a-part, but do not possess the
guide cells in the b-part. This is shown in Fig. IV and Fig. V. In Grimmia funalis,
Amblyodon dealbatus etc. in Fig. IV, the midrib form is semicircular, and Grimmia
ovalis, Grimmia patens, Meisia tviquetra, Pogonatum spinulosum in Fig. V have
midribs of fusiform. In D-type, the distinction among a-part, b-part and c-part is
clear, and guide cells become differentiated from the tissue of the b-part and conse-
quently the distinction between b (sclerenchyma) and G (guide cells) is clear in the
b-part. In Bryum cirrhatum, Calymperes rufum, Encalypta vulgaris etc. of Fig. VI,
the guide cells draw a line or two parallel to the a-part, but those of Leptodryum
piviforme (Fig. VII) and Rhodobryum ¢igantewn (Fig. XIV) get together in the
center. In Fig. VI, the midribs are almost semicircular, but the whole midribs of Fig.
VII are fusiform. Only Fig. XIV (Rhodobryum rosewm, Muniuwm wundulatum Mnium
medium, Muniuwm punctatum, Rhodobryum gigantenm, Mnium speciosusr) are roundish
triangle or ovoid.

The type of the midrib named E-type (Fig. VI, Fig. IX, Fig. X, Fig. XI, Fig.
XII, Fig. XIIT) has cells of ecach part different from those in the other parts, and
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Fig. VII Cross sections of the D-type midrib. The distinction among the a-part, b-part and c-
part is clear, and the b-part is differentiated into b and G (guide cells).

1) Atractylocarpus panus WitL. 2) Didymodon fuscoviridis CARD. 3) Leiomela peruviana WILL.

4y Aloina stellata (ScHREB.) Kinps. B) Hymenoloma nordenskjoldii Dus. 6) Campylopus pirifor-

mis (SCHULTZ.) BRID. 7) Sphaerothecitom phascoideryn WiLr., 8) Aloina ambigua (B. S. G.) LEYSS.

9y Leptobrywm piviforme (HEpw.) SCHIMP.

Fig. VIII Cross sections of the E-type midrib. The distinction among the a-part, b-part and c-
part is clear, and the bepart is differentiated into b-1, b-2 and G (guide cells).

1) Fissidens grandifrons var. planicaulis (BeEscu.) Noea. 2) Fissidens grandifrons BRID. 3) Fissidens

cristatus WiLs, 4) Fissidens rufulus B. S. G. 5) Fissidens serrulatus Brip. 6) Fissidens flavo-

setus PURs.
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Fig. IX Cross sections of the E-type midrib. The distinction among the a-part, b-part and c-

part is clear and the be-part is differen d into b-1, b-2 and G(gunide cells).

i

1y Syrrhopodon sinpnondsé STER. 2) Hydrogowsm subpell
vhopodon gaudichaudii Mont. 4) Calymperes swithii Bartr. 5) Calymperes evoswm C. M.
6) Atrichum santhopelma (Mucrvr.) Jave. 7) Colymperes meyeri Res. 8) Calymiperes micoraguense
Carp. et REn. 9) Calymperes guildingii Hoow. et Grrv. 10) Piloivi wi Wity 11) Afr-
il wndulotwm (Hepw.) P. Bravuv. 12) Ephemeruwn: mexicawsm Bagtr. 13) Colymperes don-
nellii AvusT. 14) Afvichum crispum (Jam.) Svri. 15) Calymperes lawnceolaiwm Hamp. 16) Air-
ichume paraphyllum Ware. 17) Airichwm polycarpum (Scuime.) Mitr. 18) Spividens miillevi Hame.
19) Syrrhopodon crocews Mivt. 20) Weissia andrewsii Bartr., 21) Didymodon fuscoviridis Carp.
22) Oligotrichum evosume (Hawp.) Linps. 23) Awlacommivm palustre (HeDW.) SCHWAEGR.
24) Dicrawum wmajus TURN. 258) Syrrhopodon 2sis IWATS. 26) Calymperes lanceolatum
Hawmre. 27) Dicramuwm majus TUrRN. 23) Hyophila subcucullata WiL. 29) Muium cavolinionum
ANDER. 30) Hymenostonum Hgulaefolivm Bartr. 31) Muiwm hormwn Hepw. 82) Calymperes
petivlatum Bartr. 38) Toriula bistratoss Frow. 34) Berivemiopsis lescurii (Jam.) Caro. et TuEr.
i z fonmnt figvescens Brivr. 37) Alvichum ligwlaium Mirtr.

dwe var. hyalolome Herz. 3) Syre
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Fig. X Cross sections of the E-type midrit. The distinction among the a-part, bepart and c-part
is clear and the b-part is differentiated into b-1, b-2 and G (guide cells).

1) Timmielia anomele (B. S. G.) Limpr. 2) Calymperes servatum Br. 3) Alrichm oerstedianum

(Murv.) MirT. 4) Cyrfopus setosus (Hepw.) Hook. 5) Syrriopodon ligulaiuzs Mowr. 6) Plero-

bryella vagapensis Murr. 7) Barbula pachylomae BroTH. 8) Eucalypta streptocarpa Heow. 9) Afr-

whigr sehwyni Avst. 10) Aivichuwn angustatwm (Brin.) B. S. G, 11) Calymperes nashii WiLL.

12) Muigm hormswn Hepw. 18) Cinchidotus aquaticus (Jars.) B. 8. G.

guide cells becoms differentiated from the tissue of b-part, and are drawn up in one
line as in D-type. But what differs from the D-type is the fact that the guide cell
row draws a line between the adaxial part (b-1) and abaxial part (b-2) with a few
marked exceptions (cf. Fig, VIII), so that in the b-part the distinction among b-1,
b-2, and G is well-defined. In Fig. VI, fissidens grandifrowns, Fissidens cristatus,
Fissidens rufulus and Fissidens servulatus have midribs inwhich the guide cells are
longitudinally drawn up in one line from adaxial side to abaxial side, so that b-1
and b-2 are not arranged in adaxial and abaxial order, but in right and left of the
guide cell row. In Fig. IX, the midribs have a form of the b-part so that, {rom
adaxial side to abaxial side, the tissue is arranged in b-1, G, b-2, order, and are of
semicircular or ovoid form as in Fig. IX and Fig. XI. In Fig. X, the ‘whole midrbs are
ovoid and the midribs in Fig. XII are almost fusiform.

The midribs which belong to F-type as shown in Fig. XIV-7T (Calymperes vene-
zuelamen), have clear distinctions among the a-, b- and c-part and among b-1, b-2,
b-3, G-1, G-2, and the tissues of the midrib are arranged in order of b-1, G-1, b-2,
G-2, b-8 from the adaxial side; namely, the structure of F-type is the same form as
that of E-type, the guide cell row bifurcates and the sclerenchyma (b-2) is differen-

tiated between the two guide cell rows. Thus I classify the inner structures of the
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Fig. XII Cross sections of the E-type midrib. The distinction among the a-part, b-part and c-
iated into b-1, b-2 and G{guide cells).

patt is clear, and the b-part is differe

et IwatTs. 2) Didymodon mexicanits vas. wlatus TuEn. et
4y Dicrawmn han alosuns Mitw. B) Calymperes ba;‘f;’amzz
REE. 6) Timmia megapolitonas Hpow, 7) Dicramsr sayrii BROTH. 8) Campylopus brevipilis

S. G. 9) Ptychomitrim sinense (Murr) Jaze. 10) Oligoiric viedelicm (MonT.) MITT.
11) Rhizogonimm dozvamgn Lac. 12) Molendoa hornschuchions (Fuwew.) Linpe. 18) Lepiotheca
gandichawdii SCHWARGR. 14) Timswia bavavica Hzssi. 15) Pa*/ﬂ”:' v gymmophyllissn MITT.
16) Piychomitrium wilsori Suni. et Lesg g ichardii C. Wi. 18) Ptychonsitvium
Sfawriei Bescu. 19) Tinsnia megapelitana HeEpw. 20) Tremalodon cwlu guis (Hepw.) HorwnscH.
21) Atrichum undulaiwn (Hepw.) P.BEAUv. 22) Syrrhopedon perasiticis ( w.) Bescu.  23) Piy-
chomitritgn dentatwm Janc. 24) Calymperes levyamupn BEsCH. 23) Chafysoahmella boltiviana WiL1L.

1) Syrvhopodon hasegawas Tax

v

BarTr. 3) Dicvamen fulvumn

i
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midrib, which many scholars have observed, into six types (A-, B-, C-, D-, E-,
F-type).

Next, I consider the relationship between the classification system and the types

of the midrib-structure, as shown in Tab. I.  The species of which I make an object

of consideration, are 276 species, 109 genera, 33 families. In some genera, the whole

species or almost all the species, which belong to the same genus, have the identical

Fig. XV A imaginary picture shown the relationship of typical 18 figures of midrib.
1 ¢ A-~type (1 : semicircular, 1’ : ovoid, 17 : fusiform)

: B-type (2 : semicircular, 2 : ovoid, 27 : fusiform)

+ C-type (3 : semicircular, 8’ : ovoid, 8”7 : fusiform)

: D-type (4 : semicircular, 4’ : ovoid, 4” : fusiform, 4 : triangle)

: E-type (5 ¢ semicircular, 5’ : ovoid, 57 : fusiform, 57" : obvolutus)

: F-type (67 : triangle)

[S1 I ENVL R ov

(o)



Kelationsh

ip between the classification system

(5]

. Blanicanlis

Fissidentaceas | CONGIER g ‘
Fissidentaceae } B
; i
Ditrichaceae Distichsm ca‘pili“ ; ' o c
Ditrichaceas Trichodon ten LD
Seligeracsae E Hymenolome nordenskioldii Dus. ‘ D ‘
Seligeraceae Hymenoloma fuype CARD. Carpor | E
7* . i
Dicranaceae Cassptodontivon brotherii Dus. | Dusgm A
Dicranacese Kiaeria starkei (W. et M.} Hae. AUGIER A |
Dicranaceae Paralencobyyum longifolivm ( AvGIER a |
Tdcranaceae Amephidisem lapponiciun D ME, LiMPicHT i C
Dicranaceze Digranella luschinsonii KrAJL Krajma ! C ;
Dicranaceae Atractylocarius baness WILL. WILLIAMS ; Do
Dicranacese Oreoweissia sorvylots \F‘mw %) D. NoT. IMPRICET| D ‘
Dicranaceae ”’;‘:»72 g ] WILLIAMS Do
Dicranaceae | BRERN ‘ D }
Dicranaceae CLimpricsETr | D ‘
Diie: E |
Dicranacesae D ‘
Dicranaceas £

Dicranaceae
Dicranaceae

Dicranacea

Dicranaceae
Dicranaceae
Dicranaceae
Dicranaceae
Dicranaceae
Dicranaceae
Dicranaceas

Dicranum majns

Dicramum majus TURN.
Dicramum mayrfié BroTH.

7 veegosuns (TTOFEM, Y BRID.
Dicrommn scopavivnm HEDw.

| H ygredicranme heyverai WilLlL.
Onchophorus vivens (Sw.) BrIp.

Oreas maritime (Hop. et Horwns,) Brip.
Symblepharis temuis WiLL.

Prematodon ambiguns (Hepw.) HornscH.

WILLIAMES

AUGIER
STERRE
WILLIAMS
Taxari

w®

o

o]

[evBey B eo Il e Bl e B e B e A o

el erlle|




Taxonomic Studies on the Midnb in Msuci 143

‘ Calymperaceae ‘ Calymperes rufimn HERZ. ‘ REESE ‘ D 1 VI-2

! Calymperacene ! Calymperes bariramii REE. REESE ‘ E } X1I-5 ;

\ Calymperaceae " Calymperes donnellii AvsT. REESE , Bl IxXas

‘ Calymperaceae 1 Calymperes evosum C. M. Reese i E . OIX-B ‘

i Calymperaceae ‘ Calymperes quildingii Hoor. et GREV. REESE E ‘ I1X-9 ‘
Calymperaceae ‘5 Calymperes lanceolalum: Hamp. Kawal E | IX-18 |
Calymperaceae 1 Calymperes lanceolatum Hamp. | Repse B 1X-26 [
Calymperaceae Calympeyes levyasunn BESCH. REESE BE XI1I-24 ‘
Calymperaceae Calymperes lonchophyllum SCHWAEGR. REESE E 1 XI-23
Calymperaceae Calymperes meyeri REE. REESE E 1 IX-7

' Calymperaceae Calymperes nashil WILL. BREEN B L IK-5
Calymperaceae . Calymperes nashii WILL. RErsSE E 0 X1
Calymperaceae Calymperes nicaraguense REN. et CARD. REESE E | IX-8
Calymperaceae Calymperes petiolatism BARTR. DARTRAM E | IX-82
Calymperaceae . Calymperes platylomn MITT. ‘ DBREEN o XI-4
Calymperaceae Calymperes platyloma MiTT. | REESE 1 B ‘ XI-8

. Calymperacene Calymperes richardii C. M. ‘ REESE S R D ¢ § 4 ‘

‘ Calymperaceae ‘ Calymperes servatum PRr. ‘ MoRrIN ‘ E ‘ X-2 ]

i Calymperaceae ,; Calymperes smithii BARTR. REESE ‘ E 1X-4
Calymperaceae ; Calymperes ulearnam BROTH. REESE : 2 XI-31
Calymperaceae ‘ Calymperes vemezuelarum (MITT.) REE. REESE ‘ D ‘ XIv-71
Calymperaceae Syrrhopodon tsushimae CARD. ‘ IWATSUKI ‘ D ‘ Vi-13
Calymperaceae Svrrhopodon yakushimensis Tax. et IwaTs IwATSUKI \ D ‘ VIi-9
Calymperaceae ‘ Syrrhopodon crocens MITT. MoRIN E o IX-19
Calymperaceae i Syrrhopodon gaudichaudii NoNT. . BREEN ‘ I ‘ I1X-3
Calymperaceae Syrrhopodon hasegawae TAK. et IwATsS. l IWATSUKI ‘ E - XII-1

| Calymperaceae Syrrhopodon kiiensis IwWATS. - TWATSUKI B ‘ 1X-25
Calymperaceae Syrrhopodon ligulatis MONT. BREEN B X5
Calymperaceae Syrrhopodon parasiticus (Sw.) BeEscH. . BREEN ‘ E XK11-22
Calymperaceae Syrrhopodon simmondsii STEE. ‘ STEERE ‘ E | I1X-1
Encalyptaceae ‘ Encalypta vulgaris (HEpw.) HOFFM. E;I%MBER“ D ‘ Vi-22
Encajyptaceae Encalypta vulgaris var. lunate BARTR. et CHAMBER- D ‘ Vi-16

CHAME. LAIN [

Encalyptaceae Encalypta contorta (WuULF.) LINDB. IwATSUKI B ‘ xI-30
Encalyptaceae Encalypta streptocarpa Hrow. ‘ AUGIER E ! X-8

. Pottiaceae Gyroweisia feymis (SCHRAD.) SCHIMP. AUGIER A 11

| Pottiaceac - Gyroweisia tenuis (SCHRAD.) SCHIMP. STEERE A I-13
Pottiaceae Leptobarbula bevica (D. Not.) ScHIMP. SCHIMPER B III-28
Pottiaceae Luisierella barbula (SCHWAEGR.) STEE. Crum et B ‘ 111-20

ANDERSON |

Pottiaceae Pterygonewrum avclicuns STEE. STEERE I B ITI-11
Pottiaceae Tortula caroliviana ANDR. ‘ ANDREWS > IV-26
Pottiaceae Tortula propagulosa SCHARP SCHARP C ‘ V-5
Pottiaceae Tortula stanfordensis STEE. STEERE D VI8
Pottiaceae Tortula williamsii BARTR. | BARTRAM D VI-7
Pottiaceae Tortula bistratosa FLOW. ‘ STEERE E ‘ 1X-83
Pottiaceae Tortula yuvalis EARH, AUGIER E XI-5
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Grimmiia brummescens {. hwilior ViLat.
Gringnia cratevicole SAK. et TAX.
Grismmia cratericola Sax. et Tax.
Grimgnia decalvate CARD.

Grimmia inciyve SCHWAERGR.

Grimgia pilifera P, BEAUV.

Grivmmia torquata GREV.

Crimumia gracilis SCEWAEGR.

Grimymia gracilis f. subepilosa P1L.

&7

gracilils {. tenuis VILHL.

Grippmia agassizii (SULL. e. LESQ.) JAEG.

Grimmic alpicola Hrnw.

Gripgmia aredon B, 8. G.

Grimmia apocarpa var. micvotheca CARD.

Grinmnia apocarpa var. fenervima NEE. et
HornscH.

Grivumia avizonae REN. et CARD.

i Grimmie decipiens (ScEULTZ.) LINDB.

Grimmnia donmiana SM.

Grimynia elatior BrUCH.

Grivemiia funalis (SCEWAEGR.) B. 8. G.

Grignia funalis var. calvescens (IXINDB.)
M6LL.

Crinumia funalis {. longipila BouL.

Grivgmia havtmanii SCHIMP.

Grivymia laevigeia (BrID.) BrID.

Grimsmia mollis B. S. G.

Grimomia orbicularis var. persica SCHIFPH.

Grimmia ovalis (HeEpw.) LiNDB.

Grinynia patens (Hepw.) B. S, G.

Gripgmia plagiopodia Heopw.

Gripynia pulvinate (HEDW.) SM.

Grimmia pulvinata var. afvicana (FHEDW.)
Hoox. et WiLs.

Grinsmia tevelinervis LIMPR.

| Grimmia trichophylla ssp. lisge (D. Not.)

BoutL.
Grimmia trichophylle f. robusta Popp.
Crimmia mavitima Turn.

‘ Rhacomitriven anoniodontoides CARD.

Rhacomitrizm canescens vat. evicoides (WEB.)
SCHIMP.

Rhacomitrium cavinatun: CARD.

Rhacomitrizam fasciculave (Hepw.) Brip.

Rhacomitrivgn hetevostichuwn (HEpw.) Brip.

Rhacomitrume lanuginoswm (Hepw.) Brip.

¢ Rhacomitrivam lanugineswn (HEpw.) Brip.

Rhacomitvium microcarpuwmn BRID.
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Pichomitritm dentatsn JAEG.

in Musci

NoGucHr

=

;

Ptychomitiaceae | Plchomitrivm fauriel Busch. | Nogucar = E
Ptychomitiaceae | Ptchowitrinm formosiciun BROTH. P Kaxar . E
Ptychomitiaceae . Plchomilyium godfreyi RoBINs. ROBINSON B XI-16
Ptychomitiaceae | Piehomigrivm linearifolisnn REim. | Nocucar E XI-27
Ptychomitiaceae ‘ Ptchomitrizm longisetum REIM. et SAK. ‘ NogucHI E K1-25
Ptychomitiaceae | Plchomitrivm polyphyllim (Sw.) FURNR. - LIMPRICHT B XI-21 |

i Ptychomitiaceae ! Ptchomityrimm sinense (MiTt.) JAEG. | NogucHt E X11-9

| Ptychomitiaceae | Plchowmitrinm wilsord SULL. et LEsQ. NoeGucHI E XIl-16

| Orthotrichaceae ‘ Leratia neocaledorica PROTH. SPINDLER | A ‘ 1-22
Orthotrichaceae . Orthotvichum af fine SCHRAD. AUGIER A 11-16

! Orthotrichaceae Orthotrichion anomalisn HEDw. LIMPRICHT A -4

¢ Orthotrichaceae - Pleurorthotvicluem chilense BRoTH. THERIOT A -1
Orthotrichaceae Macromitvizm {rinitense WirL. WILLIAMS | B Ii-15
Orthotrichaceae Rhachitheciopsis tisserantii TwATS. IwaTSUKI | B 111-14
Orthotrichaceae Hypnodonlopsis apiculata ITwaTs. et Nog. IwATSUKI B 118 |
Orthotrichaceae Hypnodontopsis apiculate Twats. et Nog. Kawal B 111-34 3

I Orthotrichaceae i Hypnodontopsis apiculata TwaTs. et Nog. ‘ Rosinson D VI-23
Orthotrichaceae { Hypuodontopsis mezicana (THER.) ROBINS, | ROBINSON D Vi-29
Orthotrichaceae ! Rhachithecium perpusillum (Tuwa. et MITT.)‘ ROBINSON

¢ PrOoTH. C IvV-1i2
Orthotrichaceae ‘ Rhachithecim tisserantii (P. VAR Ros. Rosinson C 1 Iv-23
: Rhacpiaceae i Rhacopilum tomentoswm (Hepw.) Brip, i Kawarl ;I D VIi-31
!
Cyrtopodaceae ‘ Cyrtopus sefosus (Hepw.) Hoox. Roru } B X-4
Pterobryaceae i Plerobryella vagapensis MULL. ! BroTHERUS E X6

| Pilotrichaceae Pilotrichum leowi WiLL.  WiLLIAMS E I1X-10

" Thuidiaceae - Anpmodon abbreviatus MiTT. ‘ Twatsuks A -1

" Thuidiaceae - Awvomodon acutifolis MiTT. IWATSUKI A ‘ 1I-11

| Thuidiaceae Anomodor: giraldii MULL. Iwatsux: A -5

- Thuidiaceae { Anowiodon longifolius (Brip.) HARTM. IwATSUKIL A -2

i Thuidiaceae Anomodon rugelii (MULL.) KEissL. ' TwaTSUKI A I-12

¢ Thuidiaceae Anomodon rugelii var. ferrugineus (BESCH.)

i IwarTs. IwaTsukz A T 1-6
Thuidiaceae Anomodon thrausties MULL. IwaTsUukt A I-27 ‘
Thuidiaceae - Anomodon viliculosis (Hepw.) ‘ :

i Hoox. et TavL. i IWATSUKI A I1-9 "

1 Amblystegiaceae Amblystegivm  montanae BRYH. WYNNE A I-1C

: Amblystegiaceae Drepanocladus adurcus (Hebw.) WARNST. WYNNE A 1-26

. Amblystegiaceae Drepanociadus examudatus (B, S. G.) ‘

‘ WARNST. WYNNE w A I1-2

i Amblystegiaceae Drepanocladus fluitans (HEDW.) WARNST. | WYNNE A I I-25

} Amblystegiaceae Drepanocladus vevolvens (TURN.) WARNST. | WYNNE LA 1I-3

I Amblystegiaceae Drepanocladiss vernicosus (LIMDR.) WaRNST. | WyYNNE A 112
Amblystegiaceae Hygroamblystegiusm tenax (Hepw.) Jenm. . AUGIER A I1-6

| Amblystegiaceae Sciaromiuwm freyer WILL. i WILLIAMS A I1-1

i I | I i
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Tab. IT  Relationship between the characteristics of the midrib structure

and the classification system of the genera

8 2 B | ®
Types of the midrib Numbers of species I The rate of (3) to the
structure Genus names having identical type | total number of species
of midrib structure i belonging to each genus |
Gyroweisia ‘ ? 1.0
Orthotrichum 4 1.0 ‘
A Anomodon 9 1.0 ;
Drepanocladus a 1.0 |
- Chamberlainia G 1.0 !
- Brachythecium 4 0.7
B Grimmia 14 0.4
Rhacomitrium 8 0.8
c | Aloina ‘ 26 0.6
Rhacomitrium | 2 0.2
Aloina 2 1.0
Leptodontium 2 1.0
D Bryum 2 1.0
Rhodobryum 2 1.0
Mnium 5 0.8
Fissidens [ 1.0
Dicranum 20 1.0 [
Calymperes 20 C.9 I
Syrrhopodon 7 | 0.8
Barbula 3 1.0
Didymodon 5 0.8
E Dialytrichia ] 1.0
Hymenostomum 2 1.0
Molendoa 2 1.0
Timmiella ; 2 1.0
Weissia | 2 1.0
Timmia | 3 1.0
Ptychomitrium \ 9 1.0
| Atrichum 11 1.0
S e

type of midrib. In Gyroweisia, all of the two species, all species of Orthotrichum
(4 species), all species of Anomodon (9 species), all species of Drepanocladus (8
species), all species of Chamberlainic (6 species) and almost all of Brachyihecisim (4
species) have an A-typ2 midrib. Some spacies of Grimmia (14 species), all species of
Rhacomitrium (8 species) have a B-type midrib. The midribs of some Grimmia (26
species) and all species of Rhachithecium (2 species) are C-type. All species of
Aloina (2 species), Leptodontivm (2 species), Bryum(2 species), Rhodobryum (2 species)
and almost all species of Muium (5 species) have a D-type midrib. The midribs
which belong to E-type are found on all species of Fissidens (6 species), Dicvanum
(10 species), Barbula (3 species), Pialytrichic (3 species), Hymenostonum (2 species),
Molendoa (2 species), Timmiella (2 species), Weissia (2 species), Timwmic (3 species),
Piychomitrinm (9 species), Atrichum: (11 species) and on almost all species of Caly-
mperes(20 species), Syrrhopodon (T species) and Didymodon (5 species), as seen in
Tab. II.  In view of these facts, I conclude that the characteristics of the midrib-

structure are fairly peculiar to the genus, so that the characteristics of the midrib-
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(16 species),

Relationship between the characteristice of the midrib structure
and the classification system of families
| . - 5
W ® @) | ()
Types of the midrib | Numbers of species | The rate of (3) to the \
structure ‘ Family names ; i’lc. ung the identical

of the midrib

si’fuc ute

| total number of species ‘
‘, belonging to each family

Thuidiaceae ! 3 1.0 {
A Amblystegiaceae i 8 ‘ 1.0
i Brachytheciaceas J 14 0.9 ‘
! j
o ,\ |
B | Grimmiaceae | 22 \ 0.4 |
‘ c ! | 2% | 0.6 |
| ‘ - ‘ !
| ! ‘ 7 ‘ ¢.8
‘ ™ i 5 Ou6 ‘
* = ‘ 4 1 5.8
/ ‘ J 12 | 0.2
T T o e
‘ l 26 \ 0.5 l
| . ‘ i6 0.9 :
5 } 3 | 1.0 i
| 2 | , 9 ‘ 1.0 /
‘ ! & ‘ 1.0 ‘
‘ G 0.9 Y

fopg

As stated above, not only in some genera but in some iamilies, the whole species
wset 2l species which belong to the same family, have the identical type of the
Thuidiaceae, Amblystegiaceae, Timmiaceae, Pivchomitriaceae, Fissidentaceae,

Aulacomniaceae, the whole species should
However, the rate of the number of species which I here consider, to the total number

of species belonging to each family, is very

v quite
conclusive through these facts alone. Again in Brachytheciaceae, Bryaceae, Mniaceae,
Bart

type of midrib, and only a few species give a different type of midrib. If we make

amiaceae, Polytrichaceae, Calymperaceae, almost all species have the identical

J

a more detailed observation, it may possibly bhe known

g to each family give the identical type of midrib
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On the other hand, Ditvichum capillacennt and Trichodon tesifolius in Ditricha-
ceae, Hymenoloma novdenskjoldii and Hymenolowma tuvpe in Seligeraceae, Ephemerum
mesicanum and Ephemerum vecurvifolium in Ephemeraceae, Paludella squarvosa,
Amblyodon dealbatus and Meesia triquetra in Meesiaceae, Glyphomitrium wmimulis-
simum and Glyphomityivm humillivm in Erpodiaceae and Diphyscium cumberiandia-
num and Diphyscium sessile in Diphysciaceae give a different type of midrib in each
family; however, these species closely resemble each other.

As compared with these, in Aloina, Anoectangium, Barbula, Chrysoblastella,
Cinclidotus, Gyroweisia, Leptobarbula, ILuisievella, Pterygoneurum, Gymmnosiomum,
Leptodontiveim, Pottia, Didymodon, Dialytrichia, Hydrogoniwm, Hymenostomum, Hyo-
phila, Molendoa, Toriula, Trichostomopsis, Rhabdoweisia, Timmiella, Weissia, Sarco-
neuvwin (in Pottiaceae), Grimmia, Rhacomitvium, Coscinodon, Aligrimmia, Indusiella
(in Grimmiaceae), Camplodontivm, Kiaeria, Poraleucobryum, Ambphidium, Dicranel-

Tah. IV Relationship between Dixon’s system of the classification and the

characteristics of the midrib structure

The characteristics of the midrid
Dixon’s system of the classification —
‘ Lack Short ‘ Weak Strong
\ e ‘ \
I. Nematodonteae  Polytrichaceae | ® ‘ ®
‘ Buxbaumiaceae & & [ ‘ [
II.  Arthrodonteae Dicranaceae ‘ d ®
1. Aplolepideae . Fissidentaceae ® ®
Grimmiaceae & @ ]
Tortulaceae i g ‘ @
: ! —
2. Diplolepideae “ (1) Acrocarpae Encalyptaceae @
‘ Orthotrichaceae iy @
! Funariaceae i 2 &
‘ Timmiaceae @ @&
Bartramiaceae ‘ & &
Bryaceae @ i 2] @
(2) Pleurocarpae Fontinalaceae ; L] !
Cryphaeaceae @
Neckeraceae ® ‘
Hookeriaceae @ i 2
Leucobryaceae & ‘
Leskeaceae & &
—- \
‘ Hypnaceae ‘ B :
: |




Tremea-
sita (in Emaiyptaeeae), Glyphomitrium (in Erpodia-

FPlewrorthotvichwm, Macromiirivm, Rhochilthaciopsis

rent types of midrib structure,

milies: Splachnaceae Leptostomaceae, Rhizogoniaceae,
thacopilaceae, Cyrtopodacese, Pterchryaceae, Piloy-

nly one species in each family is placed under consideration
I
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per, so that here

s pa iscuss them adequstely.
Tab, IV shows the relationship between Dixon’s system of classification and the
characteristics of the midrib (presence, length, strength). There is much to be desired

is old, Moreover, the characteristics of the midrib are

scure sense, However, the system is good in that, consis-
tently based on the characteristics of the sporophyte, the groups are divided and that
this shows some correlation between the order based on the characteristics of the

2

SDO vcpl hyvie and the order based on the characteristics of the gametophyte (midrib).

nay indicate that the characteristics of the midrib structure have to be given
nphasis in taxonomical studies.
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Sunimary

o N i

Since about ten years age, § have studied the midrib in Musci, the characteristics

of the inner structurs of Musci-mnidrib have been observed by many bryclogists,

and velevancy of the midrib for systematic studies
] always studied placing my primary
structure of the midrib in Grimmia.
of the midrib as the cell number
the mmidrib, ontogeny of the midrib,
are less variable, distinctly specific and peculiar to the species. Since then I have
studied and taken a great in whether I can place my emphasis upon the chara-
cteristics of the inner structure of the midrib in Musci too. To begin with, in this
paper I consider only one point of significance of the midrib for systematic study.
That is, T examine whether these characteristics are peculiar to the species and whe-
ther there is something in common among the characteristics of the inner structure of

p

the midrib in the species belonging to the identical genus.
The species which I have considered here, are thirfy-three families, 109 genera

276 species. The number of the genera which have something in common among the
cha

-

aracteristics of the inner structure of the midrib in the species belonging to one
genus, are 29 genera and the total number of the species which belong to these gene

are 183 species. In the families: Thuidiaceae, Amblystegiaceas and Brachythemaceae?
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the whole species have the midrib of the A-type. In Grimmiaceae some midribs are
L-type and others are C-type. The species in Bryaceae, Mniaceae, Bartramiaceae,
give all the D-type of the midrib structure. In Pottiaceae some species have the D-
type of the midrib structure and others give the E-type. The species belonging to the
families, Polytrichaceae, Timmiaceae, Ptychomitriaceae, Fissidentaceae, Calymperaceae
give all the E-type of the midrib structure. As stated above, of thirty-three families,
thirteen families have something in comunon among the characteristics of the inner
structure of the midrib, and the next five families: Ditrichaceae, Seligeraceae, Ephe-
meraceae, Meesiaceae, Erpodiaceae may give the identical type of the midrib if we
will more minutely observe them.

In all of the 276 species which I have here considered, the characteristics of the
inner structure of the midrib are found to show some differences from species to
species and to be peculiar to the species., Next, in the species belonging to the ide-
ntical genus and family, it is proven that there is something in common among the
characteristics of the inner structure of the midrib., Seeing that there is a specific
character of the inner structure of the midrib to the species and something in common
among the characteristics of them in the species belonging to the identical genus and
family, I think that these characteristics have to be given due emphasis in taxcnomical
studies.

Problems for further study some of the characteristics observed in the midrib
are considered to be peculiar to the species and hence taxonomically significant, so
that, the midrib structure will be of the most important of all the parts of the game-
tophyte for the taxonomical study of Musci. I will, therefore, continue observation of
the following subjects;

1) Ontogenetic development of the midrib.

2)  Peculiarity of the midrib structure.

3) Uniformity of the midrib structure in a genus and family.

4) Relationship among these.
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