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Abstract: Hymenasplenium belongs to the fern family Aspleniaceae which comprises about 800 species and it has ap—
proximately 30 species widely distributed in East and Southeast Asia and tropical America. Hybrids and intraspecific
polyploidy are frequently found in Hymenasplenium. Like revealed in Asplenium another genus comprises over 700 spe—
cies in Aspleniaceae hybridization and polyploidization might be key evolutionary processes in Hymenasplenium. Conse—
quences of these processes are species with complex evolutionary history and their taxonomic problems difficult to be re—
solved. So far boundaries for several species in Hymenasplenium still remain unclear. Species numbers and taxonomy for
this group of plants still need further study. In order to establish a natural classification for Hymenasplenium traditional
taxonomy researches are needed. In this study morphological characteristics of Hymenasplenium were studied in order to

explore the taxonomy and species relationship within this group. The spore morphology shape of the pinna scales on the
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petioles and rhizomes and the characteristics of the frond veins of ten species of Hymenasplenium were investigated in

detail. The results showed that the morphology of fronds and pinnae were valuable characters to distinguish some species

such as H. excisum H. cheilosorum and species among H. retusullum group. However spore and scale were similar

among species in Hymenasplenium and only slightly differed among H. murakami—hatanakae H. hondoense H. apoga—

mum and H. cheilosorum. The results indicate that morphological characteristics are important for recognizing species in

this genus. However more evidence should be taken into account in order to revising taxonomy of Hymenasplenium. This

study provide evidence for further research of taxonomy and species diversity of Hymenasplenium.
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Table 1 Materials of Hymenasplenium

Taxon Origin Type locality Location Collection number

Chang 1018.1021.1029
H. retusulum Southeast Yunnan China Wenshan Liichun  Yunnan China
Yunnan China

Chang 1098.1099.1102.1104

H. wuliangshanense West Yunnan China Jingdong Jingdong Yunnan China
Yunnan China
Chang 1064
H. quercicola Southwest Yunnan China Yongde Yongde Yunnan China
Yunnan China
Chang 1072
H. changputungense Northwest Yunnan China Gongshan Gongshan Yunnan China
Yunnan China
Chang 1108
H. latidens Southeast Yunnan China Wenshan Jinping Yunnan China
Yunnan China
N Chang 990.1073.1101
H. obliquissimum South China South Japan and Northern India South Yunnan China
North India
Chang 994.1030
H. cheilosorum Southeast China Sri Lanka South Yunnan China
Chang 992.1045
H. excisum Southeast China Luzon Philippines South Yunnan China
Chang 1010.1047
H. obscurum Southeast China Java Indonesia South Yunnan China
Chang 1039.1040.1043.
H. apogamum Tropical Asia Japan South Yunnan China 1062.1082
N 2.1.3
N N ( 1:3).
N ( Hymenasplenium excisum) .
( H. obscurum) o
o 2.14
( L:4).
2.1.1
( 1:1). 2.15
o ( L:5) .
2.1.2
( 1:2). 2.1.6
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Fig. 1

1. ;2. 0 3. ;
5. ;6. V7. ;8. 09
; 10-11. o 0 1.2.3.4.5.6.9.10 10 pm 711 2 pum 8 3 pmo
Spores of Hymenasplenium under SEM 1. H. retusulum; 2. H. wuliangshanense; 3. H. quercicola; 4. H. changputungense,

5. H. latidens; 6. H. obliquissimum; 7. H. cheilosorum; 8. H. excisum; 9. H. obscurum; 10-11. H. apogamum.
Bars: 10 pmfor1 2 3 4 5 6 9and 10 2 pum for 7 and 11 3 pm for 8.

2.1.7
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2 12. . 13.
14. ; 15. ; 16. ; 17. ; 18. ;
19. ;20 ;21 o 15 200 pm 1 mm.,

Fig. 2 Photographs of scale of Hymenasplenium under 3D SDM  12. H. retusulum; 13. H. wuliangshanense;
14. H. quercicola; 15. H. changputungense; 16. H. latidens; 17. H. obliquissimum; 18. H. cheilosorum; 19. H. excisum;
20. H. obscurum; 21. H. apogamum. Bars: 200 pm for 15 1 mm for the others.

( 1:7). 2.1.8

1: 8) o
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3 22. . 23. ;24 ;
25. ; 26. 27, ; 28. 29, ;
30. . 31. o 210 cmo

Fig. 3 Photographs of leaf morphology of Hymenasplenium — 22. H. retusulum; 23. H. wuliangshanense; 24. H. quercicola;
25. H. changputungense; 26. H. latidens; 27. H. obliquissimum; 28. H. cheilosorum; 29. H. excisum,
30. H. obscurum; 31. H. apogamum. Bars: 10 cm.

2.1.9 ( 1:10);

1) .
. 2.2
2.1.10
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4 32. ; 33 ;34 ;
35. ; 36. ;37 38, v 39. ;
40. ; 41-42. o
Fig. 4 Photographs of Hymenasplenium veins  32. H. retusulum; 33. H. wuliangshanense; 34. H. quercicola; 35. H. changputungense;
36. H. latidens; 37. H. obliquissimum; 38. H. cheilosorum; 39. H. excisum; 40. H. obscurum; 41-42. H. apogamum.

o ( 2:12),
2.2.1 2.2.2
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3~8 ( 3:22),
( 2:13), 2.3.2
2.2.3 20 cm 12~16 c¢m
; 22 1.6 ~2
cm 6~7 mm
2:14) . o
2.2.4 3~5 ( 3:23),
2.3.3
( 215, 20~25 cm 12~17 ecm
2.2.5 ; 16~20 1.2~2 cm
6~8 mm
( 2:16) . o
2.2.6 3~7 ( 3:24),
2.3.4
28~40 cm 12~13 em
( 2:17) % ; 20~24 1.3~2.3 c¢m
2.2.7 4~6 mm
5~8 ( 3:29),
( 2:18), 2.3.5
2.2.8 30 ¢cm 16 ~19 cm
; 25~30 2~2.6 cm
( 2:19), 5.5 mm
2.2.9 o
3~5 ( 3:26),
2.3.6
( 2:20), 20~30 ecm 10~20 cm
2.2.10 ; 15~30 1~2 em
2~8 mm
o 3~8
( 2:21), ( 3:27),
2.3 2.3.7
30~50 em 14~35 cm
: 25~40 1.8~3.6 cm
5~9 mm
2.3.1 1~2 ( 3:28),
20~30 em 12~20 em 2.3.8
; 16~30 1.3~2.6 cm 40~60 cm 22~40 cm
4~10 mm ; 18~25 6~10 cm

1~2 cm
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Table 2 Morphological differences of Hymenasplenium

Species

Spore morphological characteristics

Scale morphological characteristics

Leaf or pinna morphological characteristics

H. retusulum

H. wuliangshanense

H. quercicola

H. changputungense

H. latidens

H. obliquissimum

H. cheilosorum

H. excisum

H. obscurum

H. apogamum

Spore with wings

Spore end with thorn

Spore smooth and concave

Spore with more thorn

Spore kidney shaped

Spore concave

Spore with tassel

Spore concave with less thorn

Spore kidney shaped

Spore kidney or elliptic shaped

Brown and wider

Black

Deep color

Thin and long

Black brown

Deep brown

Thin and long

Black brown

Small and brown

Narrow and black brown

Pinnae tooth slightly concave

Pinnae apex round tooth concave

Pinnae with blunt apex

Pinnae tooth slightly concave vein arrived to tooth
Frond transparent and membranous

Frond transparent and membranous

Sori occur on pinnae top end

4~5
4-5 vein lack pinnae with more sori

4~5
4-5 vein lack

Frond not transparent

2.3.9
20~40 cm

8~11 mm

2.3.10

25~40 cm

0.6~1 cm

31) .
2.4

2.4.1

(

20~25

( 3:29. (

19~25 e¢m

15~28 3~6 cm

3:30) .

15~23 c¢m

10~ 18

10
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2.4.2

2.4.3

2.4.4
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2.4.7
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( 4:38),
2.4.8 N
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2.4.9
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