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Abstract: The lea structures of 17 mosses collected from different environmenta conditions were transected and compared
by means of pardfin wax section . The results shoved that species vary much among the features such as the absence or pr-
esence of hydrome cdlls, the differentiation of deroid cels, the numbers of cell layer, the density of the costae, the num-
bers of lamind cell layer, etc . The ledf anatomical structures of the masses are of ecological adgptation to their habitats .
The mosses under dry conditions often have thickened laminal cell-wals on the surfaces, and some of them have appendic-
ulate structures . The differentiation dates of costae indicates the ways they absorb and transport water, and their ability
adapting to the dry conditions, which was eucidated by the falowving examples: Brachythecium plumosum, because of its
thin cell-wals in the costae and the absence of hydrome, asdstant and steroid cells, can absorb water and nutrition under
shady and moig conditions; Plagiomnium rogratum, though often grows in shady and wet condition, has hydrome and ste-

roid cdls, afeaure smilar to those of xeric mosses, which endowsit to grow in the conditions with periodica drought stress
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during its life cycle; Hygrohypnum luridum is characterized by its slender leaves with only one layer of cdlls, the thin cell-
wadls, the absence of filaments on the leaf surface, and the fewer layer cdls in the costae, the absence of hydrane and ste-
roid cedls . These features make it adaptable to aguatic environments . For Pogonatum inflexum and Atrichum undul atum,
their ventra surfaces covered with lamela, while for Racomitrium japonicum, Thuidium cymbifolium, Maaomitrium fer-
rig, Diphysaum fulvifolium, Barbula unguiculata and Ceratodon purpurews, their leaves are grongly mammillose or papil -
los . Such appendicul ate structures made them adaptable to dry conditions .

Key words: Mosses; Leaves; Anatomicd Structures; Habitats
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1
Tablel Source o naterials

Species Collecting location Habitat Voucher
Racomitrium japonicum Dazy & Molk . Mt, Bei, Jinhua, Zhejiang Rock surface (W . Yang) B0O1
G immia macrotheca Mitt . Mt . Bei, Jinhua, Zhejiang Rock surface (W . Yang) B003
Gimmia pilifera P . Beauv . Mt . Tianmu, Zhejiang Rock surface (S.L .Guo) TOO3
Maaomitrium fariei Card & Ther . Mt . Tianmu, Zhejiang Rock surface (S.L . Guo) TO02
Gyphomitrium warburgii (Brath ) Card . Mt . Lushan, Jangxi Epixylophytia (S.L .Guo) LOO4
Atrichum undulatum (Hedw .) P . Beauv . Mt . Tianmu, Zhejiang Terrestrial (S.L .Guo) TOO1
Pogonatum inflexum (Hedw .) Sande Leac . Mt . Lushan, Jangxi Terrestrial (S.L . Guo) LOO5
Diphysdum fulvifolium Mitt . Mt . Lushan, Jangxi Thin sal layer on rock (S.L .Guo) LOO3
Bryum argenteum Hedw . Mt, Bei, Jinhua, Zhejiang Terrestrial (W . Yang) BOO6
Barbula unguiculata Hedw . Mt . Lushan, Jangxi Terrestrial (S.L.Guo) LOO1
Ca atodon purpureus (Hedw .) Brid . Mt, Bei, Jinhua, Zhejiang Terrestrial (W . Yang) B0O7
Thuidium cymbifolium (Dozy . & Molk .) Dozy .et Mdk .  Mt, Bei, Jinhua, Zhejiang Terrestrial (W . Yang) BOO5
Herpeti neuron toccoae (Sull . et Lesq .) Cardot . Mt . Tianmu, Zhejiang Terrestrial (S.L . Guo) TOO4
Leucdbryum bowringii Mitt . Mt . Lushan, Jangxi Bole base (S.L . Guo) LOO6
Brachythedum pumosum (Hedw .) B.S . G Mt, Bei . Jinhua, Zhejiang Wet rock surface (W . Yang) B002
Plagiomnium rostratum (Schrad .) T . Kop . Mt . Lushan, Jangxi Wet bde base (S.L .Guo) LOO2
Hygrohypnum luridum (Hedw .) Jenn . Mt, Bei, Jinhua, Zhejiang Streamle rock surface (W .Yang) B0O4

: , : 5 3 7 :
, , 2.4 Macromitrium ferriei Card & Ther .
2.3 Atrichum undulatum (Hedw ) ( 1: 4

P.Beaw . ( 1: 3) , ; ;
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1 1. 2. ;3. ;4. 5. . 6. ;
7. ;8. ;9. (Bar: 1 3, 6, 7, 9=100um; 4 5=50um; 8=500um)

Fig .1 The transection of leaf of mosses 1 . Racomitrium japonicum; 2 . Grimmia maaotheca; 3 . Atrichum undulatum; 4 . Macromitrium ferrie ;
5 . Glyphomitrium warburgii; 6 . Grimmia pilifera; 7 . Pogonatum inflexum ; 8 . Diphysdum fulvifolium; 9 . Bryum argenteum

(Bar: 1-3, 6, 7, 9=100pm; 4-5=50pm; 8=500um) .

2.5 Glyphomitrium warburgii (Broth ) :
Cad. ( 1. 5) 2.6 Grimmia pilifera P . Beaw . (
, , , 1: 6)
1 2 : : : , ,
: : 1 2 2 ; : :
; 3 5 , : : : : :
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4
2 1 : 2 4 ;
3 2 : : ; ; ,
: : 1, : ,
1/501/4", 1.5um 2.4um; 3
2.7 Pogonatum inflexum (Hedw .) 2 4 :
Sandelac. ( 1: 7) :
, , , 2.11 Ceratodon purpureus (Hedw .) Brid .
: 2 3 ; ( 2:2)
1 3 3 : ; ,
1 , 2 , ; ,
1 ; 30 38, 1 : :
, 4 6 : : ; , 3 :
, ; 79 : , :
: 2.12 Herpetineuron toccoae ( Qlll . et
Lesq.) Cardot . ( 2: 3)
2.8 Diphyscium fulvifolium Mitt . : , , ;
( 1: 8) : , ,
, , , 3
3 1 4 : ,
: 5 6 : : 2.13 Thuidium cymbifolium (Dozy . et
1.3um 2.0pm; : Molk ) Dozy .et Molk . ( 2: 4)
: 8 1 : ,
: : : 6 12 : :
2.9 Bryum argenteum Hedw . (1. 9) 1 ,
, , , 1.4um
, : 3.5um, : ;
1, , , ,
: 5 : : 2.14 Leucobryum bowringii Mitt .
( 2:5)
2.10 Barbula unguiculata Hedw . (2. 1) : : :


bianji
文本框
Pogonatum inflexum



bianji
文本框
Ceratodon purpureus



bianji
文本框
Diphyscium fulvifolium



bianji
文本框
Herpetineuron toccoae



bianji
文本框
Thuidium cymbifolium



bianji
文本框
Bryum argenteum



bianji
文本框
Leucobryum bowringii



bianji
文本框
Barbula unguiculata



bianji
文本框
1/5～ 1/4




414 29

; : 3 5 : 4 :

1 : 1 2 2.16 Plagiomnium rostratum (Schrad )

: , 1 : 2 T.Kop.( 20 7)
, 2 5 6 : : : 2

2.15 Brachythecium plumosum (Hedw ) 4 , , X
B.S.G.( 2: 6) 6 ; 1
: : 1, 6 , ,

: 2 : : 6 , :
, : , 1 : :

2 1. ;2. ;3. ;4. ;5. ;6.
7. ;8. (Bar: 1, 4, 8=50um; 2, 3, 5 7=100um)
Fig.2 The transaction o lesf o mosses 1 . Barbula unguiculata; 2 . Ceratodon purpureus; 3 . Herpetineuron toaoae; 4 . Thuidum cymbifolium; 5. Leuco-

bryum bowringii; 6 . Brychithedym pumoom; 7 . Plagiomnium ragtratum; 8 . Hygrohyum luridum (Ba: 1, 4, 8=50pm; 2, 3, 5-7=100pm)
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2.17 Hygrohypnum luridum ( Hedw )
Jm. ( 2. 8)

; : ; 3.3
, : 3.3.1
1 b b ; 3 )
3 :
3.1 17 )
17 ,
( 2) (2004)
(P<0.01) ,
17 ( :
) ( 3), ( , 2003)
(P<0.01)
3.2 (Schofield, 1985), 2
( , 2006; , 2002) :
2 17
Teble 2 Comparison of the cogta of leaves among the 17 moss species
. Thickness of Number of Hydrome Cell densty of costa
Speaes costa (um) cell layers cdl (1030 / m?)
Racomitrium jgponicum Dozy & MdKk . 20.8+ 2.9 2 3 Absence 17.4+ 0.9
Grimmia macrotheca Mitt . 40.4+ 3.4 2 3 Presence 7.7+ 0.6
Grimmia pilifera P . Beauv . 32.0+ 4.3 3 4 Absence 10.5+ 0.5
Maa amitrium ferie Card & Ther . 22.2+ 1.8 3 Presence 26.9+ 3.2
Glyphomitrium warburgii (Broth .) Card . 33.8+ 3.7 3 5 Presence 13.1+ 2.3
Atrichum undulatum (Hedw .) P . Beauv . 80.5+ 7.6 8 10 Presence 11.4+ 0.8
Pogonatum inflexum (Hedw .) Sande Lac . 81.7+ 12.4 7 9 Presence 12.8+ 2.0
Diphysdum fulvifolium Mitt . 142 .6 7.2 8 Presence 6.6+ 1.1
Bryum argenteum Hedw . 37.7£ 5.1 5 Absence 14.3+ 0.1
Barbula unguiculata Hedw . 28.6x 1.5 3 Absence 10.9+ 1.3
Ce atodon purpureus (Hedw .) Brid . 34.5t 4.0 3 Absence 10.0+ 1.1
Thuidium cymbifolium (Dozy . & Molk .) Dozy . et Mdk . 19.1+ 2.7 3 Absence 14.4+ 1.9
Herpetineuron tocooae (Sull . et Lesq .) Cardot . 28.1+ 1.6 3 4 Absence 18.3+ 1.4
Leucobryum boaringii Mitt . 62.2+ 12.0 3 5 Presence 3.1+ 0.6
Brachythecium plumosum (Hedw .) B .S . G 14.9+ 1.3 4 Absence 71.7+ 3.2
Plagiomnium rogtratum (Schrad .) T . Kop . 58.6+ 4.6 6 Presence 14.5+ 0.6

Hygrohypnum luridum (Hedw .) Jenn . 7.8+ 0.5 3 Absence 106.5+ 12.4
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3 17

Table 3 The leaf characterigics o leaves among the 17 moss spedes

Spedies Thickness of The numbers of  Cells density of leaf Attachment
leaf (U m) cell layers (10° O / min?) on surface
Racomitrium jgponicum Dozy & MdKk . 9.7+ 0.2 1 23.0+ 0.7 Papill ae
Grimmia macrotheca Mitt . 24.8+ 1.3 1 2 9.4+ 1.7 Absence
Grimmia pilifera P . Beauv . 15.8+ 2.5 1 2 10.5+ 0.5 Absence
Maa omitrium farie Card & Ther . 9.6+ 0.2 1 16.2+ 1.1 Papillae
Glyphomitrium warburgii (Broth .) Card . 12.7+ 1.0 1 9.5+ 1.7 Absence

Atrichum undulatum (Hedw .) P . Beauv . 16.8+ 0.2 1 4.7+ 0.3 Lamellae

Pogonatum inflexum (Hedw .) Sande Lac . 23.6+ 2.1 2 3 9.0+ 1.8 Lamellae
Diphysdum fulvifolium Mitt . 29.1+ 3.1 2 3 5.5+ 0.3 Papillae
Bryum argenteum Hedw . 13.4+ 0.6 1 5.6+ 0.2 Absence
Barbula unguiculata Hedw . 11.8+ 0.8 1 9.8+ 0.8 Papillae

Ce atodon purpureus (Hedw .) Brid . 13.4+ 0.5 1 9.8+ 1.6 Mamilla
Thuidium cymbifolium (Dozy . & Molk .) Dozy . et Mdk . 9.3+ 0.3 1 11.8+ 1.4 Papillae
Herpetineuron tocooae (Sull . et Lesq .) Cardot . 11.9+ 0.5 1 16.7+ 1.5 Absence
Leucobryum boaringii Mitt . 14.0+ 1.5 1 6.2+ 1.4 Absence
Brachythecium plumosum (Hedw .) B .S . G 3.8t 0.3 1 61.2+ 1.9 Absence
Plagiomnium rogtratum (Schrad .) T . Kop . 15.0+ 0.5 1 5.9+ 0.6 Absence
Hygrohypnum luridum (Hedw .) Jenn . 3.9+ 0.7 1 63.8+ 1.3 Absence

(Shofield, 1985; Comnel- :
isen and Ter, 1989; Proctor, 1984; Cranddl and ( He bant,
Bozzwla, 1991) 1977),
, 3.3.2
( , 1998) (1999) ,
4 ( , 2002),
1 2 :

3.3.3

, ( , 2001: ,
(Frahm, 1985) 2 2006) , ,

: : ( , 2005) ,
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