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Abstract. In one hundred species of Bryaceae， the inner structure of the stem is 

observed， and of the many anatomical characteristics delineated， thirteen which seem to 

be of most importance in relation to taxonomy are considered. 

The stem tissue is differentiated into epidermis， cortex， leptome and hadrome in 

every species (IV type). In some species， the cells of the hadrome are smaller than those 

of the leptome (N type) ， and the cell walls of the hadrome are either very much thinner 

(R type) ， or thinner than those of the lept9me (Q type). The cortex consists of four or 

fewer cell layers (C type) ; the cells of the epid巴rmisare smaller than those of the cortex 

(X type) and the cell walls of the epidermis are not hyaline (V type). Moreover， in each 

genus， subgenus or section， the leptome cell layers in member (A， B types) and epidermal 

cell walls in thickness (G， 1 types) seem to be c10sely related with the taxonomy. 

Interrelationships among the families with stems differentiated into type IV are 

considered， and there seem to be fundamental anatomical characteristics in that the stems 

are differentiated into epidermis， cortex， leptome and hadrome (IV type)， and that the 

cells of the hadrome are smaller than those of the leptome (N type). 

In their fundamental anatomical characteristics of the st日m，the families that seem 

to be c10sely related to Bryacea巴areMniaceae， Bartramiaceae and Ditrichaceae， and the 

Mniaceae in particular being appearently very c10sely related. 

Introduction 

The stems of Musci contain a central tissue consisting chiefly of groups of relatively 

large cells， the hadrome described by many authors (HABERLANDT 1879， 1883， LORCH 1931). 

The hadrome is surrounded by the tissue composed of smaller cells with thinner walls， the 

本 ProfessorEmer.， Tottori University ; 743-9， Gyotoku-i， Tottori (680) 
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;eptome (HABERLANDT T ANSLEY et CI-IICK The outermost of the 

are composed of starch-filied ceils， This is a wide cortical zone that Is green in 

the young stem， the outεnnost of the stem compos吋 ofa thickマaliedtype of 

cell and knmvn as the 

According to cornparative studies of the inner structure of the stems of they can 

bεdassifiεd into five type.s on the basis of anatomi仁社 characteristicsdistinguished in 

as follows : type 1 (cortical and central tissue with 

type n and central tissue easily type UI 

cortex and central tissue type ][11 cortex， 

and hadrome distinguishable) and type V (epidermis， cortex， leptome， stεrOILTIεand 

Of the 11白anyanatomical characterIstics hitherto 

teristics of thεstem 111 

between the 

COI1sidered. 

are chosen in the present 

and anatomical characteristics of stems ;n the 

Mat告JiialsamiMethod賠

The materials hit11erto used were }apanese. As mosses of the 

charac 

are 

0，"ε 

distributed from Southern to N orthem the materials used for this artic1e are 

心fSD己cimensfrom ト，)eotropical， and Australian 

in ordεr to rn凶 eclear the structure of ste::TlS il1 the mosses of 

as 1982 and 

I¥ilaterials : N omenclature folIows OCHI as thεεs in 

and Pohlia OCHI as for the in 

~~ 

a~ 

Acidodontium and Brvum. and fndex Mωcorum， 3 as for the 

Orth口dontiu?fL All of the species hεve been 

OCHL The localities are abbreviated 

countries. 

1. ORTHODONTIUM. 

ヨS

O. Dozy et rvfOLK.一 MALAYA:TanaL Rata 

SCHW AEGR. -rAARION L JVO. 

2. LEPTOβ~RYWII. 

L. VVILS. - : Hokkaido 1175， 

; Ooita 

3. MIE工lCl-LfIOFERI/L

in the herbarium of H 

or states and 

0， lineare 

; Kumamoto 

M. et IVIARG. - : Hokkaido 

(οchi 

4. POHLIA. 

市 M， sasao，~ae BROTH.ー:Saitama 6400) ; 
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Sect. Pohl:勿.P. crudoides var. revolvens (CARD.) OCHI -JAPAN: Hokkaido (Ochi 

4857， 6372); Nagano (Ochi 7515). P. eloηgata HEDW. -JAPAN: Hokkaido (Ochi 1297， 

3147); Nagano (Ochi 6019， 6051); Niigata (Ochi 4391， 4471). P.βex:ωsa HooK. -JAPAN : 

Tottori (Ochi 2393， 4000， 4009); Yamaguchi (Ochi 6415); Tokushima (Ochi 2820); Kago-

shima (Ochi 4913， 7237); MEXICO: Oaxaca (Sharp et Mc Farland 8872). P. leucostoma 

(BOSCH et LAC.) FLEISCH. -JAPAN : Hyogo (Ochi 7058， 7380); Oosaka (Ochi 6268); Nara 

(Ochi 8489); Ehime (Ochi 4128). P. obt制約lia(BRID.) L. KOCH -J AP AN : N iigata (Ochi 

4441). P. camptotrachela (REN. et CARD.) BROTH. -JAPAN : Hokkaido (Ochi 1334， 5410， 

6692， 6702); Tottori (Ochi 5183). P. drummondii var. gracilis (B. S. G.) PODP.ーJAPAN:

Hokkaido (Ochi 3349， 5418b). P.ρroligera (KINDB.). BROTH. -JAPAN: Hokkaido (Ochi 
6884); Niigata (Ochi 4846); Ehime (Ochi 4750). P. cruda (HEDW.) LINDB. -MEXICO: 

Hidalgo (Sharp et al. 1812). P. longicolla (HEDW.) LUNDB. -JAPAN : Aomori (Ochi 7325) ; 

Shizuoka (Ochi 7501); Nagano (Ochi 3869， 4248). P. nutans (HEDW.) LINDB. -JAPAN: 

Hokkaido (Ochi 1223); Fukushima (Ochi 6333); Niigata (Ochi 4451); Shizuoka (Ochi 3700). 

P. shimperi (C. MUELL.) ANDREWS -JAPAN.: Nagano (Ochi hrjh); NORWAY: Maristuen 

(Nicholstn et Dixon s. n.). 

Sect. Mniobryum. P. fauriei (CARD.) OCHI -JAPAN: Niigata (Ochi 4494); Tottori (Ochi 

4851). P. ludwigii (SCHWAEGR.) BROTH. -CZECHOSLOVAKIA: Bohemia (Pilous 809); 

CANADA: Brit. Columbia (Tan et Ensing 77・1099).P. wahlenbergii (WEB. et MOHR.) 

ANDREWS噌 JAPAN:Fukushima (Ochi 6314); Niigata (Ochi 5975); Nagano (Ochi 7276). 

Sect. Epipterygium. P. tozeri (GREV.) DELONG. -JAPAN : Tottori (Ochi 3521); Miyaza-

ki (Ochi 7385) ; U. S. A. : Washington (Bailey s. n.). 

5. BRACHYMENIUM. 

Sect. Dicranobryum. B. acuminatum HARV. -NEP AL : Sanghu (1¥Torkett 6749). B. 

coarctatum BOSCH et LAC. -BOLIVIA: Beni (Reese 13000); BRAZIL : Rondoonia (Reese 

13721). B. dicranoides (HORNSCH.) JAEG. -SOUTH AFRICA : Transvaal (Wager 124) ; Cape 

Town (Wilms 2632). B. exile (DozY et MOLK.) BOSCH et LAG.一JAPAN: Fukushima (Ochi 

4985) ; Osaka (Ochi 6389) ; Kagoshima (Ochi 2210). P.ρreissianum (HAMPE) JAEG.ーNEW

ZEALAND : Wairoa (Hodgson 157) ; Mariceville (Dixon 103). 

Sect. Leptostomopsis. B.ρulchrum HooK. -SOUTH AFRICA: Transvaalia (Mac Lea 
544) ; N atal (Rolfes 179). B. systylium (c. MUELL.) JAEG.ーMEXICO: Guerrero (Sharp 1021c) ; 

Chihuahua (Pringle s. n); Chia 
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rrzexzca幻umIvIoNT. -MEXICO: Chihuahua et aL γかetal. 

B。ηηseHOOK固 οchi5870); Mie (οchi ;W 

; SUMA TRA : lv'IL Korinchi ; INDIA : Central Indian Zone 

s. B.lうた OCH!-SIKKIIVI B. radiculosum 

HAMPE -Pv1EXICO: Veracruz et al. ; BRAZIL : Pε (Ho'hnel 336)目 B.

BROTH. et P AR. -GUINEA. 

Sect. Rostrata.β園 klotzschii P AR. -Iv1EXICO : Veracruz うus8320). B. 

L et STEERE - : Cinchoηα 194). B。

BROTH. -CUBA: Baracoa ; Oriente LESSER 

ANTILLES : 1118). 

6. PLAGIOBRYUM 

P demissum (HOPPEεt L!NDB. -t-，fEP AL : Range 

P. dem似n焔iお5S抑手M附1m仰1SS叩p園 h釘ult，た♂ηiμ{仁Ocr印f口1e抗tPERSS 】 札品N:Aomoriブオi(οCμ ; 5ai抗tama

剖nωs. P. うonicum1'，T OG. -J AP AN :びchi

7. ACIDOlコ01VTIUM.
A. exal般的m .) -PERD : Pasco 8494). A. FnVPfUffUI.ゆum

REN. et CARD， -PERU : Cuzco 記ωald ; COSTA RICA : 394a). A. 

subrotundum HOOK. f.εt 'WILS. -ECUADORミ ιlωi

Libertad 

8. BRYUM. 

B， auratμm Iv1lTT. -UGAl'JDA: Ruwenzori Mts 

DICKS. -MALAWI : Kotakota 17140) ; II/1EXICO : Oaxaca 戸et

al. 4780); PERU: Junin B. 匂rmevaL concinnatum BouL. -

: Hokkaido (οchi 5287);θchi B， μm BARTR. 

INDIA:瓦umao立 B. OCHl -NlEXICO: Durango 

et al. .B'.戸叫ratUYflC. NluELL. -PERU: 凶 B。

(BROTH.) OCHl -TAI¥N AN : Ehime 2586)。

Subgen. B. cellulare Homc凶:Ehime B. haemαto幻eururnC 

MUELL 帽 INDlA: Knnaon 14181). B. lirnbaturn C. MUELL. -IVIEXICO・

HEDW告白

;0;ヨxaca

6055)切 B.

et al， 4130 ; Richards & : PERU: La 

MITT.-MEXICO: Chihuaht;a et al. B. 

B. SCHVI AEGR 司 CZECHOS-

LOV AKIA : Bohemia 長iS B. coronatum SCI-!'WAEGR. - : OkinavilC1 

B. dichotornU1何日Emv.-ALGZRIA :戸 s.η。);ぶJEWZEALAND: Pen， 

B. 匂diculosumBRlD. -MEXICO: (Webster et al. B. 

ruderale CRUNDW. et NYI-L司 HOLLAND: IV!ぬ &Crundwell s. B 

HUDS. -UGANDA: RuwiOonzori Mts， ; NfEXICO : et al 

5150b). B. craS5urn HooK. L et iN1LS. -AUSTRALIA: '¥乃ctoria B. 

CARD. - B. rniniatum LESι-U. S. A. : Califomia 

S.凡).B. rnuhle幻beckuB. S. G. -MEXICO : Hidalgo ゆ etal. B. 
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'1'OYLo : I-Iokkaid(コ

; Yamagata (Ochi 3730). B. 101九九JDグμ10nC 

MUELL.ー SWITZERLAND: B. 1/{).I'!'h"~G.幻S SCHLEICl-L - : Hokl:aido 

B. .) GAERTI'，:唾 etSCHERB. -PAKISTAN 

B. blandum Hom:. f. et VVILS. -J¥!E'VV ZEALAND: Lake 

B. rutilans BRID. -U. S. S. R.: Tεrra Franzμ B. 

fω-binatum TURN.-IZARAKOR，AM: E?are ; U. S. A.: 

B. SPRE!'.TG. - : Hokkaido ; Gumma (οchi B. 

s，. S. G. m : Yr.JJnanashi ; Shizuoka 

B. marratii '01ILS. .. GREA T BRITAll'T :八 etDuncan s. B. 

I-IEDw.-PERU : Amazonas B.ρ ぅillareBESCH.ーIv1EXICO:

et al. B.ゆかzuzerviwJ1BnoTH. -PERU: Huanuco 6301). B. del1ー

BRID. ~ ARGEI'H1N A : ~iIisiones LMaUeγi B. HOOK. L ct 令仇TILS.-

CHILE: B. bi刀'ardieriSCHWAEGR. -MEXICO: Chihuahua 

et al. ψ et a7， B. richardsii SHARP rns. -

et a1. B. P. VARD. -Ti'cN-

& B. viridesce川 WELW.et DUBY同 SOUTH

AFRICA : 'rransvaalia ( 

B. huillense WELVv. et DUBY -BRAZIL: Parana 

16416). B. C. fv'IUELL. -PERU: Cuzco 8821). B. roseum 

(HEDW.) MEYER et SCHERB. - : Nagano ; MEXICO: Oaxac3 

et al. 42331.B. aμbertii BRJD. .. 

C. MUEL.L.ー rvmxlco: (Wehsler et al. 

}1. f.!l:叩 nteum ARNOTT - : Koochi 命 β。

BROT干上 -KENYA::トJyanza B. procerum SCHIMP. -MEXICO・

et al. ; Mexico et al. ; D. F. 

9. ROELLIA. 

R. roellii (BROTH.) ANDREWS -U. S. A. : 

Th1杷fhods: The hard moss specimens were boiled in w呂terfor about an houγin order 

to prevent thεsoft tissues fI・ofn

from transversεand sections 

The inner strucl:ure of thεstem V1aS observed 

a thickness of 15μ 

Obsel'vaJ.I.flUS and Disrussion 

1n the tissuεs cortex， leptome and described in this paper， the cell 

walls of the epidermis and the cytoplasm o:f the wεre red with the cell 

wa!ls of the cortex were with methyl greεn， and thεcell walls of the 

hadrome were γiolet v，ith a solution of aniline b!ue and eosin. Though these 
the various tissues could be distinguished .from each oth行仁

Of the anatomical charactεristics thirteen wεre selected for 
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further 

XV type : Stem differentiatεd into epidermis， cortex， leptome ill1d hadrome. 

N type : Cells of the hac1了omesmaller than 0河type)，or as as (.M those of the 

号.

R type : Cell walls of the hadrome far the thinnest (R 

IQ type : Cel!明la11sof the hadrome thinner than typ色)， or thicl日 rtha11 (It.， type) those of 

the 

(; type : Less than four cell within the cortex 

X type : Cells of the smaller than or as as those of the 

cortex. 

11] type : Cellwalls of theεlTfUSε(T or not hyaline (U 

A type : consists of less than four cell layers 01・morε th日一口 four. 

HRE type: Cells of the hadrome (HRE or spinclle-shaped (Hsp 

HNA typ日:Cells 1n the hadrome longer than or as long as (HA that in the 

1 type: Cell walls oI the 

the 訓~tex

thulner tha竹(I or thicker than those of 

CTN type : Septa thinner than or as thick as the cell walls of the 

corcex 

thinner than (ETNl:ype)， or as thick as (ESI the cell walls of the 

i . 'fhe 1J.nati[)mICilJ clharaderistics CaiITllrWCm to aU thεoue hunclr位odls]J，edes of 

1 amll Plaites 

The stems are differentiated intoγcortex， an.d hadrorne 

Cells of the hadrome are smaller than those of the Ce!i walls 01 thε 

hadrome are the thinnest (R and are thirmer than those of the (Q 

Cortex consists of Iess thaJiJ four cell (C typeト Cellsof the 

than those oI the cortex Cell walls of the epidermis are not 

n. The :fJ.Uatαmirai! rharadeJtigHrs II:Ojll:IHon to 61M:n r~~T>ひUJ1I

(1) The anatomical clHlT@rteJcI.stlcs nmu阻むnto the自t倍ms1}j' eaclh ~re!:ill.l呂

1) Orthodontium: A type as for leptome and HRE type ;IS for hadrome 

2) lViielichhoIeria : A type。

3) Pohiia : A. type. 

4) : A type 

5) Addodontium : A type. 

6) コryum: A type as :[or and HRE type as for hadrome. 

(2) Tliu: anatonucaI char担derisiiccsC<llmmo羽 tostems 01'εach 

1) A'.'l.om⑪:  A as for and HRiC type as for hadromeヲ exceptfor 
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Anatomical characteristics of the stem in Bryaceae 

Anatomica! characteristics of the stem 

Subfamilies Genera Subgenera Sections Groups Species 
EもDider-||tCeoxr||HadTome| |Lept e itder|27|Hadronle |EP 

Orthodontium 0. inflaclum ESI G(町CSIHA HRE LSI A U X C Q(P) R N IV 
0. lineare ESI G CTN HA HRE LTN A UXCQ(P)RNV  

LeptobηIUm L. pyriforme ETN 1 CTN HNA HSP(H) LTN A UXCQRNIV  

Mielichhofe円α M. mielichhoferi var. 
ESI G CSI HNA HRE LSI A UXCQRNIV  Japon.ca 

M. s.問。okae ESI G CSI HNA HSP(H) LSI A UXCQRNIV  

P. crudoides 叩 r.
ETN G CSI HNA Hsp LTN A UXCQRNIV  revolvens 

P. elongata ESI G CTN HNA HSP(H) LSI AIUXCQRNIV  
P.jl.包xuosa ESI G CTN HNA HRE LSI A I U X C Q R N IV 
P. leucostoma ESI G CTN HNA HRE LTN A U X C Q R N IV 
P. ob郎町ifol悶 ESI G CSI HNA HRE LTN A UXCQRNIV  

Pohlioideae Pohlia P. camptotracheln ESI 1 CTN HNA Hsp LSI A I U X C Q R N IV 
P.d問問ondii var. 

ESI 1 CTN HNA HSP(H) LSI A I U X C Q R N IV gracilis 
P. proligera ESI 1 CTN HNA Hsp LSI A I U X C Q R N IV 

Pohiln P. cruda ESI G CTN HNA Hsp LTN A U X C Q R X IV 
P. longicolln ETN G(I) CTN HNA Hsp LTN A U X C Q R N IV 

P. nutans ETN G CTN HNA Hsp LSI A I U X C Q R N IV 
P. schimpe円 ETN G(I) CTN HNA Hsp LTN A U X C Q R N IV 

P. fauriei ESI G CTN HNA Hsp LTN A U X C Q R N IV 
Mniobryum P. ludwigii ESI G CSI HA HRE LSI A U X C Q R N IV 

P. wahlenbeな" ETN G CSI HNA HRE(H) LSI A U X C Q R N IV 

Epipterygium P. lozeri ETN G CTN HNA HRE LTN A U X C Q R N IV 

B. acumina加問 ESI G CSI HNA HRE(H) LSI A UXCQRNIV  
B. coarcta的問 ESI G CSI HNA HRE LSI A U X C Q R N IV 

I Dicranobryum B. dicranoides ESI G CSI HNA HRE LSI A UXCQRNIV  
B.目ile ETN 1 CSI HNA HRE LSI A U X C Q R N IV 
B.ρ即時'$zanum ESI 1 CSI HNA HRE LSI A UXCQRNIV  

Leptostomop B. pulchrum ESI G CSI HNA Hsp LTN A U X C Q R N IV SlS 

B.勾'stilium ETN G CTN HA HRE LSI A I U X C Q R N IV 

G!obosa B. globosum ESI G CSI HNA Hsp LSI A UXCQRNIV  

B. abyssinicum ESI 1 CSI HA HRE(H) LSI A UXCQRNIV  
B. caPilulnlum ESI G CTN HNA HRE(H) LSI A I U X C Q R N IV 

Brachymenium B. ho昨日chuchianum ESI G CSI HNA HRE LSI A UXCQRNIV  
B. indicum ETN G CSI HNA HRE(H) LSI A U X C Q R N IV 
B. Inηceolntum ESI 1 CSI HNA HRE(H) LSI A(B) UXCQRNIV  

Brachymenium B. leptoPhyllum ESI G CSI HNA HRE(H) LSI AIUXCQRNIV  
B. mexicanum ESI G CTN HNA HRE(H) LTN A U X C Q R N IV 
B. nepalense ESI G CSI HNA HRE(H) LSI AIUXCQRNIV  
B. Plychothecium ESI 1 CSI HNA HRE(H) LTN A U X C Q R N IV 
B. radiculosum ESI G CSI HA HRE LTN A U X C Q R N IV 
B 円igidum ETN G CTN HA HRE LTN A U X C Q R N IV 

B. klolzschii ETN G CSI HNA Hsp LTN A UXCQRNIV  
Rostata B. spe口0開閉 ESI 1 CSI HNA Hsp LTN A UXCQRNIV  

B. wrightii ETN G CTN HNA Hsp LSI AIUXCQRNIV  

P. dem日目<m ESI G CSI HNA HRE(H) LsI A U X何T)C Q(P) R N(M) IV 

Pla.伊.obηum P demisSllm sst ESI I(G) CTN HNA HRE(H) LSI A I U X(W) C Q(P) R N IV hultenii 

P. jaJうonzcum ESI G CTN HNA HRE(H) LTN A U X(W) C Q(P) R N IV 

A 叫altatum ETN 1 CTN HA HRE(H) LTN A U X C Q R N IV 
Acidodontium A. megalocaゆum ESI G CTN HNA Hsp LTN A U X C Q R N IV 

A. subrolundwη ESI G CSI HNA HRE(H) LTN A UXCQRNIV  

B. auratum ESI 1 CTNHA HRE LTN A UXCQRNIV  
B. fili!orme ETN 1 CTN HNA HRE(H) LTN A UXCQRNIV  
B. fil伯仲ne var. conczn 

ESI G(I) CSI HNA Hsp LTN A UXCQRNIV  natum 
Anomobryum B. gemmigerum ESI 1 CTNHNA HRE LTN A UXCQRNIV  

B. plicatum ESI 1 CTN HNA HRE(H) LSI A I U X C Q R N IV 
B. proslratum ETN G CTN HNA HRE(H) LSI A I U X C Q R N IV 
B. )四sudae ESI 1 CSI HNA HRE(H) CSI A I U X C Q R N IV 

B. cellulnre ESI G CSI HA HRE LTN A UXCQRNIV  
Group 1 I B. haema品one四rum ESI G CSI HA HRE LTN A UXCQRNIV  

B. limbatum ETN G CSI HNA HRE(H) LSI AIUXCQRNIV  

Group II I B. chηJseum ESI 1 CSI HA HRE LSI AIUXCQRNIV  

Bryoideae Greup III B.01宮.enleum ESI 1 CSI HNA Hsp LSI A I U X C Q R N IV 
B. funkii ETN 1 CTN HNA Hsp LTN A UXCQRNIV  

Group IV B. coronalum ESI G CSI HNA HSP(H) LSI A UXCQRNIV  
B. dicho品omum ESI G CTN HNA Hsp LTN A U X C Q R N IV 

Group v I B. radiculosun ESI G CSI HNA HRE LSI A UXCQRNIV  
B. ruderale ESI G CSI HNA HRE LSI A U X C Q R N IV 

B. alpinum ETN G CTN HNA Hsp LTN A U X C Q R N IV 
B. CY4邸su閉 ETN G CSI HNA Hsp LSI A UXCQRNIV  

Group VI B. lePlocaulon ESI G CSI HNA HSP(H) LSI A UXCQRNIV  
B. miniafum ESI G CSI HA HRE LTN A UXCQRNIV  
B. muhlenbeckii ETN G CSI HNA HRE LSI A UXCQRNIV  

Group Vll B. soboliferum ETN G CSI HNA HRE LTN A U X C Q R N IV 

B. ca阿世iticium ESI 1 CSI HNA HRE(H) LSI AIUXCQRNIV  
Bryum Group .. V111 B.Ja凹d阻caulon ...ETN G C副 HNAHRE LSI A I U X.CQ  R N lY 

B. pallescens ESI 1 CSI HNA Hsp LSI AIUXCQRNIV  

Bryum Group IX B. pseudotriquelrum ESI 1 CTN HNA Hsp LTN A U X C Q R N IV 

B. blnndum ESI 1 CTN HNA HRE LTN A UXCQRNIV  
Group X I B. rutilnns ESI G CSI HNA Hsp LSI AIUXCQRNIV  

B. lurbinalum ESI 1 CSI HNA HRE LSI AIUXCQRNIV  
B. weigelii ESI G CTN HA HRE LTN A U X C Q R N IV 

Group XI I B. cyclophyllum ETN G CSI HNA HRE(H) LSI AIUXCQRNIV  
B. marratii ESI G CSI HNA HRE LSI AIUXCQRNIV  

Group xn I B. caPilln開 ETN G CTN HA HRE LSI A I U X C Q R N IV 
B. pseudocapillnre ETN 1 CSI HNA HRE LSI A I U X C Q R N IV 

Group XIII B.ψininervium ETN G CTN HNA Hsp LSI A I U X C Q R N IV 

Group XIV B. densi向f問問 ETN G CSI HA HRE LTN B U X C Q R N IV 

Group XV B. Inevigatu削 ETN G CTN HNA Hsp LTN A UXCQRNIV  

B. billnrdie円 ESI G CSI HNA HSP(H) LSI AIUXCQRNIV  
Group XVI B. richardsii ESI G CTN HNA Hsp LTN A U X C Q R N IV 

B. leptoneurum ETN 1 CTN HNA Hsp LTN B U X C Q R N IV 
B. viridesc即時 ESI 1 CTN HNA Hsp LTN B UXCQRNIV  

B. huillense ETN G CTN HA HRE(H) LTN A U X C Q R N IV 
Group 1 I B. grandifolium ETN G CTN HNA Hsp LTN B U X C Q R N IV 

B. roseum ESI G CSI HNA Hsp LTN A U X C Q R N IV 

Rhodobryum B. aubertii ETN 1 CTN HNA Hsp LTN B UXCQRNIV  
Group II I B. bey門ch昭num ESI G CTN HNA Hsp LTN B UXCQRNIV  

B. giganteum ETN G CTN HNA Hsp LTN B U X C Q R N IV 

Group IIIIB μ伐pinid，仰 S ESI G(I) CTN HNA Hsp LTN A UXCQRNIV  
B. procerum ESI G CSI HNA Hsp LTN B UXCQRNIV  

Roell必 R. roellii ESI G CTN HNA Hsp LTN A UXCQRNIV  

Tab.l 
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Subgenera Sections ト
IV-N-Q-R-C-X-U 

A 一一一一一丁Subfamilies I Genera 

Pohlioideae 

ト一一一一一一一ト

Br開ideae

B 

自RE Hsp 

。吋hodon白um
HRE 

inflacturn 

lineare 

Hsp 

Leρおbりum

Mielichho声nal J{l戸onzcσ

f!exuosa 
leucosfoma 

obt制約lia
ト一一一一一一一十一一

Pohlia 

carn戸tolrachela

drum'f}wndii v. gracilis 

troligera 

crud!α 

longicolla 

llzdans 

schi1nperi 

角川町

Pohlia 

lud叩zgu

wahlenbergii 

tozen 

。cuminatzan
coarctaium |川ides
tale 

日立ヂ坐11-」」白

Mniobryum 

Epipterygiu1l1 

Dicranobryum 

tulchrurn 

globosum 

Brachymeniu地

αめ'ssznlcum
catitulaizan 

honlschuchianuJn 

indiczrlIz 

lanceolatu1JI. 

letto)幼'y/lum

meXlcanum 

ηejJalense 

radiculosum 

rigidurn 

戸tychotheciumBrachymenium 

Rostrata 
/，lolzchiz 

s戸eczQsum

wrightii 
目
的
堅
実
)
同
〉
d
h〉
日
目
口
弘
羽
田
円
Z
M回
目
。
円
回
目

Plagiobryum I 

トゴzzz:

Anomobryum 

dem悶szon

demissmn ssp. /Zult-eni: 

---l-血竺竺
久叩/向ium.

subrotundum 

auralun官

月liforme

genznugerum 

.blicafum 

prosfra!UrJl 

yaslIdae 

cellu/are 

haernaωneuru.m 
limbaiunl 

Group II ch明日間 一一一トー

mr::;garoclσYjうunl

βil，ザormev. concinnatum 

Group 1 

Group III 
argenteum 

f1lηlui 

coroηα白'nn

dici叩tmnum γ: Ti川-

L-iJ;で; rf二ト35
世

1
5



Systematic Studies on the Conduciting Tissues of the Gametophyte in Musci 11 

Bり切mβ~liforme v. concinnatum. 

2) Rhodobryum : Hsp type as for hadrome， except for Bηum huillense. 

(3) The anatomical characteristics common to stems of each section 

1) Pohlia : A type. 

2) Mniobryum : A type. 

3) Dicranobryum : A type. 

4) Leptostomopsis: A type. 

5) Brachymenium : A type as for leptome and HRE type as for hadrome. 

6) Rostrata : A type. 

III. Relationships among the taxonomic groups of Bryaceae 

(1) Ralationships between Mniobryum and Epipterygium in the genus Pohlia 

Tab. 3 Relationships among the anatomical characteristics of the stem in Mniobryum and 
Epipterygium 

Sections Species Anatomical characteristics of the stem 

Pohlia fauriei A ・ G -Hsp HNA CTN ESI 

Mniobryum Pohlia ludwigii A -G -HRE HA CSI ESI 

Pohliaωahlenbergii A -G 伺 HRE HNA CSI ETN 

Epipterygium Pohlia tozeri A -G -HRE HNA CTN ETN 

Mniobryum and Epiptrygium generally have the characteristics， A . G . HRE・HNA

in common， althogh there are exceptions in that the cells of the hadrome of Pohlia j包uriei

are spindle-shaped (Hsp type)， and that in Pohlia ludwigii the cells of the hadrome are as 

long as those of the epidermis (HA type). 

(2) Relationships between Plagiobryum and Bryum 1. 

Tab. 4 Relationships among the anatomical characteristics of the stem in Plagiobryum and 
Bryum 1. 

Groups Species Anatomical characteristics of the stem 

P. de押2Issum A G HRE ESI HNA -CTN 

Plagiobryum P. demissum v. hultenii A I(G) -HRE(H) -ESI HNA -CTN 

P. ja，戸onicum A G HRE ESI HNA -CTN 

B. cellulare A G HRE(H) ー ESI HA -CSI 

Bryum 1 B. haematoneurum A G HRE(H) ー ESI HA -CSI 

B. limbatum A G HRE ESI HNA -CTN 

Plagiobryum and Bryum 1 generally have the characteristics， A • G • HRE . HSI in 

common， although there is an exception that the cell walls of the epidermis are thinner than 

those of the cortex in P. demissum v. hultenii CI(G) typeJ. 
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ReliaH心u3hipsamlH~g BrYlllm V， VI and 旧nVH，

Tab. 5 Relationships among th巴 anatomicalcharacteristics of the試合m in Bryum "1， 

Bryum V1 and Bryum Vlt 

Groups Species Anatomical characteristics of th日SIem

Bryum V Bryum radiculosum G !:INTc CSIT HRE ESI 

Bryum V1 

BryumγII 

CSI :11 COmm011， 

those of th尽

(L}) 

Br戸.tmruderale .& G HNA Cm HRE . ESI 

Bだおmalpinum A G HNA CTN Hsp . ETN 

Bryな1mcrassum A G 王lNA CS! Hsp -ETN 

Bryum 河口~O~l'l'iatum A G HA ー仁311-HRE -ESl 

Brメ1mmuhlenbechii lA G HNA CSi HRE 司 ETN

Bηumψlocaulon A G HNA CSl Hsp -ESl 

Bryurn sobolzjをrum A G HNA 戸 C叫-HRE -ETN 

VI and VII have the characterち A ロ iGD HNA圃

tl，ere are that the cells of t;1e hadrome are as !on:z as 

miniatum (][-:JIi， and that septa of the cortex arε 

among 

Tab. 6 Relationships among the anatomical characteristics of the stem in Brachymenium， Plagiobrj抑制，

Acidodontium andβryum 

G巴nera Anatomicai characteristics of the stem 

Brachymenium A G(I) 

1;E1HffNNNNAA A A (A}l l 1 l 

HREih) 

Pl，宝giobryum A G(I} Hl!lE{li1) 

A cidodon tium A GU} HRE(SPi 

Bryunτ A GO) HSP(;pe) 

llcidodontium and have th色 character-

istics， A D C.(I)幽 HNAin comrnO!1， of course therεare some in all 

in the hadrome seems to a of Hlm (悶)

to the order 

IV¥RellationshiJllls among BJiyacea偲 and む~her famiHes 'wlmse 8temB :are diffeJrentIla1tedl 

h1lto tYJll，e IV. '7 and Tah 8) 
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τab.7 Rε!ationships among th巴f丘miliξSV'l i'l:.h the 81記1nuf 1¥'-t:Y'pe 

Pseudob}J!u削

F!eischerobη!wn A V R Q T :C N IV 

Philonotis A V R Q T C N IV 

Bartrmni3ceae ¥ B川市街 B V Il. Q ';' C N IV 

I Burbωmω li.l X R Q T C N lV 

Potti.a!es I Pott旧ceae いOxys!eqωAV S P l' C N 1"11 
Wιissia A V R Q U C N IV 

Trichoslo1J1um A V R Q U (T) C N lV 

Tortella !(G) A V(X)R  Q U (1') I C N IV 

Blyoeη111mρIzyllu山 G X I R(S) Q U N rv 
Anoeclangiurn G A X lR Q U C N lV 

IBm古ula G(l) A X(V) I R(S) Q U  N lV 

Ditrichaceae I Di川内側 1 G A X(W) R Q U C N YV 
Rsc附iodifyichωn G A W R Q U C N IV 

lirc/oa G A X R P  C N(M) IV 

Bmthera G A X R lP U C N(M) J1V 

Dicranales I T:陀制的don G A X S P U C N KV 
Di口anacラae I Camj収lotodi山河 G X S Q U C N{lv1) IV 

DicraηU訓 A(B) X S!R) Q U C N !V 

Dicranellα G  A X(羽T) R Q U C N lV 

011問戸horus A(B) X(W) R Q U C N nT 
Camtylcψ1日 A V R Q U C N JV 

L削 coloma GiI) X S P U 1¥;1 HI 

Tab. 8 Relationships among thε anヨtomicalcharacteristics of thε stem in Bry日cea己， IV!niace乳日，

Bartramiac己ae，Pottiac色a巴， Ditrichaceae and Dicranaceae 

Families A岡山… f凶加 l 
Bryaceae N1C  R Q A()X  U G的

Mniac巴ae N 包 C - R - Q . A(B) -X('W).・ U -G(I) 

Bartrarl1iaceaε KY N 1. C(D} - R(S) - Q(P}回 A{JB:). V 副 T . 1 

Pottiaceae IV N 回む 圃 R(S). Q(P)門 A 幽 V(Xトむ(1')回 I(G)

Ditrichaceae 回C - R 回 Q - A . X(V)幽 U 'G(!) 

Dicranaceae III)国 N(M)園町Dト R(町田 Q(P).. A(B) . X (Vt:Tト T I(G) 

In Bartramiaceae， Ditrichace2.e anc1 Dicranaceae， the 

stem mostly consists of epidermisフ cortex， and hadrome (IV 司 andhadromε 

cells are smaller than ones (l"rεfrom  these fads町 itseems 
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to be the fundamental characteristics il1 thes合 mossesthat stems are differεiltiated into 

epidermis， cortex， and and that thεhadrome celJs are smaller than the 

leptome ones. 

the stems of these famiiies have the m 

commOI1， although there a:re in that some Di. 

cranaceae and Pottiaceae have hac:rome cell wails thaモareno十

and are as thick as those the leptome (P 

Ditrichaceae the corte又 consistsof cells more than fom layers 

In their anatomical the families vvhich seem to be most 

to Bryaceae are Bartrami2ceae and 

the stems of Mniai::eae. In the stems of however， cells of the 

¥;vhich are (T are larger than those oi the cortex type)， and in the stems 

of ceUs of the are rarely than those of the cortεx 
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Plate 1 Cross and longitudinal sections of the stem 
Fig. 1-5: Orthodontium inflactum Dozy et MOLK. x280 
Fig. 6-10: Orthodontium lineare SCHW AEGR. x280 
1， 2， 3， 6， 7， 8 : Cross sections， 4， 5， 9， 10・Longitudinalsections. 

17 



18 

Plate II Cross and longitudinal sections of the stem 
Fig. 1-5: Lψtobηum pyriforme (HEDW.) WILS. x220 
Fig. 6-10・Mielichhoj凶'asasaokae BROTH. x220 
1， 2， 3， 6， 7， 8: Cross sections. 4， 5， 9， 10 : longitudinal sections. 



Plate III Cross and longitudinal sections of the stem 
Fig. 1-5 : Mielichhoferia mielichhoJ凶 var.japonica (BESCH.) WUK et MARG. x280 

Fig. 6-10: Pohlia crudoides var. revolvens (CARD.) OCHI x220 

1， 2， 3， 6， 7， 8: Cross sections. 4， 5， 9， 10: Longitudinal sections 
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Pl21te Cross and longitudinal s巴ctionsof the stem 

Fig. 1-4・Pohliaelongata HEDW. ][220号

Fig. 5-8 : Pohlia flexuosa HOOK. x220 
1， 2， 5， 6 : Cross s巴ctions. 3， 4， 7， 8: Longitudinal sectio口s.



Plate V Cross and longitudinal sections of the stem 

Fig. 1-4 :Pohlia obtusifolia (BRID.) L. KOCH x220. 
Fig. 5-9: Pohlia leucostoma (BOSCH et LAC.) FLEISCH. x220. 

1， 2， 5， 6， 7 : Cross sections. 3， 4， 8， 9 : Longitudinal sections. 
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Plate VI Cross and longitudinal sections of the stem 

Fig. 1-4 : Pohlia Ca1ηptotrachela (REN. et CARD.) BROTH. x220. 

Fig. 5-9 : Pohl必drumondiivar. gracilis (B. S. G.) PODP. x220. 

1， 2， 5， 6， 7 : Cross s氾ctions. 3， 4， 8， 9 : Longitudinal sections. 



Plate VII Cross and longitudinal sections of the stem 
Fig. 1-5: Pohliaρroligera (KINDB.) BROTH. x220. 
Fig. 6-9 : Pohlia cruda (HEDW.) LINDB. x220. 

1， 2， 3， 6， 7 : Cross sections. 4， 5， 8， 9 : Longitudinal sections. 
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Plat巴vrn CTOSS and longitudinal sections of the stem 
Fig. 1-5 : PohZia Z白河gicolZa(I-IEDW.) LrNDB. x1l2 
Fig. 6-10: Pohlia刀M目ans(HEDW.) LINDB. x220 
1， 2， 3， 6， 7， 3: Cmss sections. 4， 5， 9， 10: Longitudi口mlsections 



Plate IX Cross and longitudinal sections of the stem 

Fig. 1-4: Pohlia schimperi (c. MUELL.) ANDREWS. x220. 

Fig. 5-8: Pohlia fauriei (CARD.) OCHI x220. 

1， 2， 5， 6: Cross sections. 3， 4， 7， 8: Longitudinal sections. 
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Flate X Cross 3.nd longitudin3.1 sεctions of the stem 

Fig. 1 ~4 : .Pohlia wahよenbergii(WEB.巴t!VlmIR.) ANDREWS. x220 
Fig. 5-8: PohZia ・ BROTH.x220， 

lヲ2，5， 6 : Cross sectiol1s・ 3，4， '1， 8 : Longitudinal sections。
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Plate XI Cross and longitudinal sections of the stem 
Fig. 1-5: Pohlia tozeri (GREV.) DELOGN. x220. 
Fig. 6-10: Brachymenium acuminatum HARV. x220. 

1， 2， 3， 6， 7， 8 : Cross sections. 4， 5， 9， 10 : Longitudinal sections. 
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