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Abstract Exp巴rimentson the absorption of pigments by the gametophytes of 

Rhizogoηium， Mnium and Fissidens in which each tissue within the stems was stained 

with different dyes， led to the conclusion that the stems of Rhizogonium， M刀iumand 

Fissidens appear to be differentiated into an epidermis， cortex， leptome and hydrome. 

In future studies， it is hoped that the relationships existing among gametophytes of 

Musci will be investigated according to the color adopted by each tissue， those showing 

similar dyeing properties being considerd to be homologous tissues. 

Introduction 

Previous investigations on the absorption of pigments by the gametophytes of Polytri戸

chum， in which each tissue within the stem was stained with different dyes， led to the 

following results. (1) The cell walls of the epidermis were dyed red with eosin solution. 

(2) The cell walls of the cortex were dyed blue-green with methyl green solution. (3) The 

cytoplasm of the leptome was dyed red with eosin solution. (4) The cell walls of the 

hydrome were dyed violet-brown with a respective of solutions of aniline blue and eosin， 

J anus green and eosin， and Congo red and gentian violet. 

Using the Congo red-gentian violet-eosin-methyl green-method it was shown that in 

LePidium virginicum L. the cytolasm of phloem was dyed red with eosin， and that the cell 

walls of xylem vessels were dyed violet-brown with the solution QJ Congo red and gentian 

violet (Figs. 1 and 2). 

1n conformity with these results， the inner structures of the stems of certain members 

of the Musci were investigated， andthe findings are reported here. 

Materials and Methods 

The materials used in this study were samples of the mosses Rhizogonium， Mnium and 

Fissidens. Observations were conducted after subjecting the mosses to the following 

staining procedures. 
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Fig. 1 (x 60) and Fig. 2 (x 200) : Cross sections of the stem of LePidim Viriginicum L. The cell walls 
of the xylem vessels were dyed violet with th巴 solutionof じongored and gentian violet. The 
cytoplasm of the phloem were dyed red with eosin solution. 

(1) Rhizogoηlum 

a) A solution of aniline blue and eosin was absorbed into the gametophyte for seventy 

two hours. 

b) After washing， a solution of eosin was absorbed into the gametophyte for seventy 

two hours. 

c) After further washing， a solution of methyl green was absorbed into the gameto-

phyte， again for seventy-two hours. After washing， cross-sections of the moss 

about 15μm in thickness were cut with a cryo-microtome and mounted in gum 

arabic. 

(2) Mnium 

a) A solution of aniline blue and eosin was absorbed into the gametophyte for seventy 

two hours. 

b) After washing， a solution of eosin was absorbed into the gametophyte for seventy 

two hours. 

c) After further washing， a solution of methyl green was absorbed into the gameto-

phyte， again for seventy-two hours. After washing， cross-sections of the moss 

about 15μm in thickness were cut with a cryo-microtome and mounted in gum 

arabic. 

(3) Fissidens 
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a) A solution of J anus green and eosin was absorbed into the gametophyte for thirty 
six hours. 

b) After washing， a solution of eosin was absorbed for a further thirty-six hours. 

c) After further washing， a solution of methyl green was absorbed into the moss， again 

for thirty-six hours. After washing cross-sections of the moss about 15μm m 

thickness were cut with a cryo-microtome and mounted in gum arabic 

Results and Discussion 

In the vascular plant LePidium， the cel1 wal1s of the xylem vessels were dyed violet 

with the Congo red and gentian violet， and the cytoplasm of the phloem was dyed red with 

eosm. 

In Polytrichum of the Musci， the cel1 walls of the hydrome were dyed violet with the 

combination of Congo red and gentian violet， anilin blue and eosin， and J anus green and 
eosin， and the chloroplasts of the cortex and the cytoplasm of the leptome were dyed red 

with eosin. (Plate 1) 

From these results， it may be considered that the xylem vessels of LePidium are 

homologous to the hydrome of Polytrichum， and that the phloem of LePidium is 

homologous to the leptome of Polytrichum. 

In Rhizogonium， the cel1 wal1s of the epidermis were dyed red with eosin， and the cel1 

wal1s of the cortex were dyed blue-green with methyl green. The chloroplasts of the 

cortex and the cytoplasm of the several layers inside the cortex were dyed red with eosin. 

These results suggest that in Rhizogonium， the several layers inside the cortex may be 

homologous to the leptome of Polytrichum. Similarly， the central part of the stem in 

Rhizogonium may be homologous to the hydrome of Polytrichum， because the cell wal1s of 

the laUer were dyed violet-blue with the solution of aniline blue and eosin. (Plate 1) 

In Mnium， the cel1 wal1s of the epidermis were dyed red with eosin， and the cel1 wal1s 

of the cortex were dyed blue-green with methyl green. The chloroplasts of the cortex and 

the cytoplasm of several layers inside the cortex were dyed red with eosin. These results 

suggest that in Mηium， the several layers inside the cortex may be homologous to the 

leptome of Polytrichum. Similarly， the central part of the stem in Mnium may be 

homologous to the hydrome of Polytrichum， because the cel1 wal1s of the laUer were 

dyed violet-blue with the solution of aniline blue and eosin. (PlateII) 

In Fissidens， the cel1 wal1s of the epidermis were dyed red with eosin， and the cell wal1s 

of the cortex were dyed blue-green with methyl green. The chloroplasts of the cortex and 

the cytoplasm of several layers inside the cortex were dyed red with eosin. These results 

suggest that in Fissidens， the several layers inside the cortex may be considered to be 

homologous to the leptome of Polytrichum. Similarly， the central part of the stem in 

Fissidens may be homologous to the hydrome of Polytrichum， because the cell wal1s of the 

central part of the stem were dyed violet-blue with the solution of aniline blue and eo 
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Plate 1. Cross sections of the stem 
Fig. 1-Fig. 4: Polylrichum， Fig. 5-Fig. 8: Rhizogonium 
Fig. 1 : The cell walls of the hydrome were dyed violet-blue with the solution of aniline blue and eosin 

Fig. 2 : The cytoplasm of the leptom巴weredy巴dred with the eosin solution. Fig. 3 : The cell walls 
of the cortex were dyed blue with th巴 methylgreen solution. Fig. 4: The cell walls of the 
epidermis wer巴 dyedred with the eosin solution and the cell walls of the cortex were dyed blue 
-green with the methyl green solution (distilled water). Fig. 5 : Th巴cellwalls of the hydrome were 
dyed blue with the solution of aniline blue and eosin. Figs. 6， 7 : The cytoplasm of the leptome were 
dyed red with the eosin solution. Fig. 8 : The cell walls of the cortex were dyed green with the 
methyl green solution 
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Plate II. Cross sections of the stem 
Fig. 1-Fig. 4: Mηium， Fig. 5-Fig. 8: Fissidens 
Figs. 1， 2・Thecell walls of the hydrome were dyed violet-blue with th巴solutionof aniline blue and 

eosin. Fig. 3・Th巴cytoplasmof th巴 leptomewere dyed red with th巴eosinsolution. Fig. 4 : The 
cell walls of the cortex wer巴 dyedblue with the methyl gre巴nsolution. Fig. 5 : The cell walls of 
the hydrome were dyed violet-brown with the solution of aniline blue and eosin. Fig. 6: The 
cytoplasm of the leptome were dyed red with the eosin solution. Fig. 7: The cell walls of the 
cortex were dyed blue with the methyl green solution. Fig. 8: The cell walls the epidermis were 
dyed red with the eosin solution， and the cell walls of the cortex were dyed blue with the methyl 
green solution (distilled water) 
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From these experimental results， it appears that the stems of Rhizogonium， Mnium 

and Fissidens are differentiated into an epidermis， cortex， leptome and hydrome， 

Referrences 

FREY， W， (1974) Bau und Entstehung der Zentralstrangverzweigung bei Laubmoosεn， N ova Hedwigia 25 : 

211-233， 

FRYE， T， C， (1946) Pogonatum convolutum (HEDW，) P， BEAUV， Bryologist 49: 36-40白

一一←一一一(1948)Pogonatum semipellucidum， Bryologist 51: 248-250， 

HEBANT， C， (1966) Differentiation des tissus conducteurs dans la tige feullee， De Polytrichum junかerinum

WILLD， C， R， Acad， Se， Paris 262 : 2585-2588， 

一一一一一(1967)Structureεt differenciation des tissus conducteurs dars le gametophyte des Polytrichum 

N aL Monsspeliensia， BoL 18 : 293-298， 

一一一一一(1969)Histologi邑 vegetale-nouve!lesobservations sur le leptome de la tige feuillee des Polytri， 

chum. C. R， Aca. Sc， Paris 269: 2530-2533 

一一一一一(1970)A new look at the conducting tissues of moss巴s(bryopsida). Th巴irstructure， distribution and 

significance. Phytomorphology 20・390-410

一一一一一(1973)Acid phosphomonoesterase activities (βglycεrophosphatase and naphthol AS-MX phos， 

phatase) in conducting tissues. Protoplasma 77 : 231-241. 

一一一一一(1974)Studies on the development of the conducting tissue-system in the gametophytes of some 

Polytrichal邑s.II. Devolopment and structure at maturity of the hydroids of the central strand 

]ourn. Hattori BoL Lab. 38目 565-607.

ー一一一(1975)Thεphloem (leptome) of Bryophytes. Phloem transport: N ew Y ork 211-215. 

(1976) Studies on the development of the conducting tissue-system in thεgametophyte of some 

Polytrichales. 1I!. Further observations on leptoids， with particular rεf巴renceto their endoplasmic 

reticulum. Protoplasma 87 : 79-90 

一一一一(1977)The conducting tissues of Bryophytes. Cramer. Vadus 22-77 

HORMANN， H. (1963) Beitrag zur Anatomie von Pog口問atumbaldwini (MUELL.) PAR. N ova Hedwigia 5・279

-282 

KAWAI， 1. and K. Ikeda (1970) Systematic studies on the conducting tissue of the gametophyte in Musci (1) 

On the affinity regarding the conducting tissue of some species of the Polytrichaceae. Sci. Rep 

Kanazawa Univ. 15: 71-98 

KAWAI， 1. (1971)一一一一←(2)On the affinity regarding the inner structure of the stem in some species of 

Dicranaceae， Bartramiaceae， Entodontaceae and Fissidentacea巴 Ann.Rep. Bot. Garden， Fac. Sci 

Univ. Kanaz丘wa4: 18-39. 

KOPONEN， T. (1980) A synopsis of Mniaceae (Bryophyta). IV Taxa in Europe， Macaronesia， NW  Afric旦and

the ne旦rEast. Ann. Bot. Fennici 17 : 125-162. 

LORENTZ， P. G. (1867) Studien zur vergleichenden Anatomie der Laubmoose II. Flora 50: 529-540， 545-558. 

MESSMER， L. W. and T. C. Frye (1947) The Polytrichum juniperinum group between America and the United 

Statεs. Bryologist 50: 259-268. 

OSADA， T. A. Noguchi (1962) Pogo日atuminflexum (LINDB.) P AR. and its allies. J ourn. Bot. 37・361-365.

(1965) J apanese Polytrichaceae I. Introduction and the genus Pogo四atum.]ourn. Hattori Bot. Lab. 

28 : 171-201. 



A向日tom.y01 the 5たm.s01 Rhizogonium.， Mnium. a日dFissidens 37 

一一一一一一(1966)J apanese Polytrichac巴aeII. The genera Polyt円chum.， Oligotγichum.， Bartramio戸sisand 

Atrichum， and phytogeography. Journ. Hattori Bot. Lab. 29: 1-52 

SCHEIRER， D. C. (1972) Anatomical studies in the Polytrichaceae. 1. The gametophor of Dendroligotrichum 

dendl口ides(HEDW.) BROTH. Bryologist 75: 305-314 

(1973) Hydrolysed walls in the water-conducting cells of Dendroligotrichum. (Bryophyta). Histo-

chemistry and ultrastructure. Planta 115・37-46. 

←一一一(1975)Anatomical studies in the Polytrichaceae II. Histochemical observations on thick巴ned

lateral walls of Hydroides of Dendroligotrichum. Bryologist 78: 113-123 

(1976) Some fine structural observations on the rhizome of Dendroligotrichum (Bryophyta). 

Protoplasm 89: 323-337. 

TANSLEY， A. G. (1901) N otes on the conducting tissue-system in Bryophyta. Annales Bot. 1155: 1-38 

TRACHTENBERG， S and E. ZAMSKI (1978) Conduction of ionic solutes and assimilates in the leptom of 

Polylァichumjuniperinum WILLD. J ourn. Exp. Bot. 29 : 719-727. 

ZAMSKI， E. and S. TRACHTENBERG (1976) Water mov巴mentthrough hydroids of a moss gametophyte. Israel 

J ourn. Bot. 25 : 168-173 


