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ATHYRIACEAE
B SE PRl 0 gai jue ke
Wang Zhongren (£ H17)!, He Zhaorong (F1JE %)% Masahiro Kato®

Plants terrestrial or epilithic, small to medium-sized, sometimes large. Rhizome long or shortly creeping, ascending or erect,
rarely short treelike, dictyostelic, scaly; scales entire or toothed, tooth consisting of 2 adjacent upturned ends of marginal cells,
basifixed, rarely pseudopeltate. Stipe supplied by 2 vascular strands with xylem seahorse-shaped in cross section and upward united
into U-shaped strand, scaly, also hairy or glabrate, hairs unicellular or multicellular, glandular or eglandular. Rachis, costae, and cos-
tules grooved adaxially, grooves of costae and costules confluent to those of lower order frond axes or interrupted by ridges between
grooves, scaly, hairy, or glabrate; hairs unicellular or multicellular, glandular or eglandular; spines continued from ridges, or short
fleshy projections in grooves, at base of costae, costules, and midribs adaxially, or spines and projections absent. Lamina variously
dissected, simple to 3-pinnate, pinnatifid or with terminal pinna similar to lateral pinnae, apex narrowed. Veins free or anastomosing
with polygonal areoles or with successive veins from adjacent midribs united to excurrent veins between 2 rows of thomboid areoles.
Sori various, linear, J-shaped, horseshoe-shaped, orbicular-reniform, or orbicular, indusiate or exindusiate; indusia inferior entirely or
proximally to receptacle, or lateral, various in shape, sack-shaped, cup-shaped, saucer-shaped, platelike, elongate, J-shaped, horse-
shoe-shaped, or orbicular-reniform. Spores bilateral, ellipsoid, covered by perispore.

Five genera and ca. 600 species: worldwide from tropical to frigid zones of both hemispheres; five genera and 278 species (135 endemic) in
China.

Of the genera recognized in FRPS (3(2): 32-504. 1999), Rhachidosorus and Diplaziopsis were recently segregated as families Rhachidosor-
aceae and Diplaziopsidaceae, respectively. Athyriaceae s.s. or subfamily Athyrioideae comprise Anisocampium (including Kuniwatsukia), Athyrium
(including Pseudocystopteris), Cornopteris (including Neoathyrium), Deparia (including Athyriopsis, Dictyodroma, Dryoathyrium, and Luna-
thyrium), and Diplazium (including Allantodia, Callipteris, and Monomelangium). Subfamily Cystopteridoideac was raised to family Cystopter-
idaceae.

Wang Zhong-ren, Chu Wei-ming, He Zhao-rong & Hsieh Yin-tang. 1999. Athyriaceae (excluding Acystopteris, Cystoathyrium, Cystopteris,
Diplaziopsis, Gymnocarpium, and Rhachidosorus). In: Chu Wei-ming, ed., F1. Reipubl. Popularis Sin. 3(2): 32-511.

la. Grooves on adaxial side of costae interrupted at base of costa, not confluent to groove of rachis
(if lamina simple then rhizome long creeping); stipe, rachis, costae, and veins with multicellular
hairs or subglabrate

1b. Grooves on adaxial side of costae confluent to groove of rachis; fronds without multicellular

1. Deparia

hairs.
2a. Base of costa and costule corniculate on adaxial side; sori exindusiate ....................... 2. Cornopteris (including Neoathyrium)
2b. Base of costa and costule not corniculate; sori mostly indusiate.

3a. Veins anastomosing; sori small, orbicular-reniform ...........ccoceeerieieeinieecinneereeeeeeee e e 3. Anisocampium

3b. Veins free; sori prominent, elongate, horseshoe-shaped.
4a. Stipe bases on ascending to erect rhizomes swollen with pneumatophores, frond axes V-shaped in
cross section, acroscopic basal pinnules larger than others, laminar margin cartilaginous or not,
spines present adaxially at junction of costules or not; sori horseshoe-shaped, J-shaped, or linear;
SCALES ENTITE ....euvevevisiereeesietetesiteteeetetetesessete st tebeseseesesesesesesessesesasesesasessesasessesesassesesass esessesesessrsesesensesesenensasas 4. Athyrium
4b. Stipe bases neither swollen nor bearing pneumatophores, frond axes U-shaped with a flat base in
most species, acroscopic basal pinnules equal or smaller, laminar margin not cartilaginous, spines
absent; sori linear; scales tOOthed OF ENLITE ...........ccvevvieriiiiiieerieieeeeeeete ettt ettt ere e eae e v ereereeneens 5. Diplazium

1. DEPARIA Hooker & Greville, Icon. Filic. 2: t. 154. 1829.
Xt #E3% )8 dui nang jue shu
He Zhaorong (F1JKk 5¢), Wang Zhongren (& #11~); Masahiro Kato

Athyriopsis Ching; Dictyodroma Ching; Dryoathyrium Ching; Lunathyrium Koidzumi; Parathyrium Holttum; Triblemma
Ching.

Plants terrestrial, medium-sized. Rhizomes moderately stout, long creeping, ascending or suberect, with black or brown, lanceo-
late, entire or subentire scales. Fronds distant or approximate; stipe long, with brown, ovate to lanceolate scales at base; lamina pin-
nate or 2-pinnate, lanceolate, linear-lanceolate, oblong, or ovate-oblong, acuminate; ultimate pinnules pinnatipartite; pinnae or pin-
nules alternate, sessile, equilateral, rounded-cuneate at base, pinnatifid to pinnatipartite, segments oblong or rectangular, pinnules or

! Herbarium, Institute of Botany, Chinese Academy of Sciences, 20 Nanxincun, Xiangshan, Beijing 100093, People’s Republic of China.
2 Herbarium, College of Life Science, Yunnan University, 2 Cuihu North, Kunming, Yunnan 650091, People’s Republic of China.
3 Department of Botany, National Museum of Nature and Science, Amakubo 4-1-1, Tsukuba 305-0005, Japan.
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segments adnate to costae or costules by narrow wings; rachis, costae, and costules grooved adaxially, grooves of costae or costules
interrupted and not merging into grooves of rachis or costae; usually with brown or dark brown, vermiculate glandular hairs con-
sisting of 1-3(or 4) rows of cells on costae, costules, and midribs. Veins free, lateral veins simple or forked. Lamina herbaceous,
papery, or subleathery when dried. Sori orbicular, oblong, J-shaped, or horseshoe-shaped, abaxial or lateral, medial; indusia same in
shape, membranous, entire, erose, lacerate, or ciliate, persistent. Spores bilateral, perispore with folds or spines, baculate ornamen-
tation. x = 40.

About 70 species: tropical and temperate zones of Asia, tropical Africa, and Madagascar, extending to Japan, Korea, E Russia, and to NW
Himalaya; 53 species (31 endemic) in China.

The following regions comprise the center of distribution in China: Qin Ling, W Hubei, Sichuan, and NE Yunnan.

The following taxon is excluded from the present treatment, pending further research: Lunathyrium ebeneostipes Ching & Z. Y. Liu (Bull. Bot.
Res., Harbin 3(4): 14. 1983), described from Sichuan (Nanchuan).

la. Stipe base not swollen, without pneumatophore.
2a. Veins anastomosing.
3a. Free fertile pinnae repand or pinnatilobate at margin; lateral veins obvious, costae with sparse hairs.
4a. Free pinnae of fertile frond 1-5 pairs, margin usually repand, occasionally crenate or pinnatilobate;

pinna lobes flat, broad, blunt, oval, SYMMELriCal ........cccceeiriereeririeieirieieirieieeeeeee et e aenne 33. D. heterophlebia
4b. Free pinnae of fertile frond 68 pairs, margin shallowly lobed; pinna lobes deltoid-oblong,
asymmetrical, subfalcate, APEX ODLUSE .......cc.eevirieueuiririeiiirieiereie ettt et eee 34. D. yunnanensis

3b. Free fertile pinnae entire, undulate, or shallowly lobed; lateral veins not obvious, costae subglabrous.
Sa. Fertile lamina deeply pinnatilobate or 1-pinnate with 1 or 2(or 3) free basal pairs of pinnae; pinnae

oblong-lanceolate, base TOUNAEA ..........ceceirieeirieieiieieeieeertee ettt ettt ss et ss esesessesesensesesn 35. D. formosana
5b. Fertile lamina 1-pinnate with 3—6 pairs of free lateral pinnae; lower pinnae usually broadly lanceolate,
sometimes oblong-lanceolate, base SUDCOTAALE ..........ccovvueuiriririeiiririeiiirieiecrteeeteie ettt e 36. D. hainanensis

2b. Veins free.
6a. Lamina simple or pinnatilobate; rachis glabrous, costa abaxially glabrous; sori elongate.
7a. Lamina simple, margin entire OF TEPANM .........c.cueueueueueueueueieieieieieieieieieieieieieieiesesesesesesea ettt eese s eseseseesessesseea 37. D. lancea
7b. Lamina PINNALHIODALE ........ccveveverieieieiirieieiiirietetrieteestete et seseeseseseseesesesessesesessesesassesesen suesesessesesensesesenseseses 38. D. tomitaroana
6b. Lamina 1-3-pinnate; rachis hairy, costa abaxially hairy; sori variable (elongate, horseshoe-shaped,
J-shaped, or orbicular-reniform).
8a. Rhizome ascending or erect; fronds caespitose.
9a. Rhizome erect; indusia lacerate, ciliate at margin, perispore surface with sparse auriculate and
ACULCALE PIOJECTIONS ...euvuveveiteteteteteteteieteteteteteieeeaee ettt ettt et e e e et e e s ee et et et et et et e bt shebeseseseseseseneneacacacn 39. D. omeiensis
9b. Rhizome ascending; indusia subentire, slightly denticulate, or erose.
10a. Lamina ovate-oblong; indusia erose at margin; perispore surface with dense unevenly long

ACULEALE PIOJECTIONS ...euvuveieiiiiietetetetettetetetetetetebebet bttt ettt ettt sttt sttt eaesebebenebenenesenene 40. D. concinna
10b. Lamina narrowly ovate or ovate; indusia subentire or slightly denticulate; perispore surface
with dense clavate and thickly aculeate ProjeCtions ............ceceeeueueueueueueueeeieieieeeieeeeeeeeseseseeeeeas 41. D. dickasonii

8b. Rhizome slender, creeping; fronds distant to approximate.
11a. Lamina narrowly lanceolate, lanceolate, broadly lanceolate, or narrowly deltoid; pinnae rounded
and acute at apex.
12a. Lamina herbaceous, rachis and costae with often many curly long nodose hairs on both surfaces;
free pinnae 1 or 2(or 3) pairs; indusia with short, nodose hairs or glabrous, margin lacerate,
ciliate, usually flat, rarely incurved; perispore with dense and apically rounded, aculeate
PIOJECLIONS ..ottt aeie s es e st s et e e e e e e e s et et et et et et e b et et es eseseseneseneneaeacacacan 42. D. petersenii
12b. Lamina thinly herbaceous or submembranous, with sparsely nodose hairs; free pinnae often
more than 5 pairs, rarely 2 or 3 pairs.
13a. Lamina narrowly lanceolate, lanceolate, or broadly lanceolate, 3—5 x as long as wide; indusial
margin usually erose, few lacerate.
14a. Lamina narrowly or broadly lanceolate, 4-5 % as long as wide, less than 5 cm wide; indusial
margin mostly flat when young, rarely incurved; perispore with verrucose and fossulate

(MUrIfOrm) OIMAMENTALION .....coveveeiriereeeriereeeteteeisteseseseesesesessesestssesesessesesesessesesassesesessssesesessessesessesesaneas 43. D. conilii
14b. Lamina broadly lanceolate, ca. 3 x as long as wide, 811 cm wide; indusial margin incurved
when young; surface of perispore with irregular tuberculate ornamentation ............c.ccceeeenenne. 44. D. lushanensis
13b. Lamina narrowly deltoid, 2-3 X as long as wide; indusial margin lacerate, ciliate, flat when
young.

15a. Free pinnae more than 5 pairs, basal pinnae prominently longer than above; indusial surface
With £ tiny N0A0SE AITS .....c.cuiviuiiiiiiiiiiiiiiiic sttt e 45. D. pseudoconilii
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15b. Free pinnae 2 or 3 pairs, basal 1 pair often slightly reduced or nearly as long as second
one; indusial SUrface GlabroUs ...........ceeieueieiiieieiciciieeee e e 46. D. pachyphylla
11b. Lamina ovate, oblong, deltoid, broadly lanceolate, or broadly oblong-lanceolate, acuminate to
long acuminate at apex, rarely acute.
16a. Lamina broadly lanceolate or oblong-lanceolate, 2—4 % as long as wide, less than 12 cm wide,
apex acuminate or acute; margin of indusia shallowly erose or subentire, involute when young.
17a. Lamina broadly lanceolate, basal pinnae not reduced; sori subcostular, perispore surface
with irregular auriculate OrnamMeNtation ............cocoeueeeeeereririreeieieeeee et 47. D. shandongensis
17b. Lamina oblong or broadly lanceolate, 2 or 3 basal pairs of pinnae gradually reduced; basal
pair of pinnae oblique, ovate, ca. 1/2 x as long as middle pinnae; sori medial, perispore
surface densely long aculeate and with long clavate ornamentation ...........c..cccceeeeerrieererineenennes 48. D. abbreviata
16b. Lamina ovate, oblong, deltoid, or narrowly deltoid, 2 x or less as long as wide, apex acuminate
to long acuminate; margin of indusia deeply or shallowly lacerate, often erose when old,
incurved or flat when young.
18a. Free pinnae mostly ascending at 60° angle, base broadly cuneate or cuneate, pinna lobes
prominently ascending, with sparse nodose hairs on both surfaces of lamina; surface of
INAUSIA BIADTOUS .....ovviiiiiiiiciccicicctccc ettt ettt bbb nene 49. D. japonica
18b. Free pinnae usually ascending at angles more than 70° or spreading, pinna lobes spreading
or oblique at angles more than 50° (often 60°—70°); rachis and costae abaxially usually with
prominently thick, long, nodose hairs; adaxial surface of pinna with slender pointed short
nodose hairs; surface of indusia hairy or glabrous.
19a. Stipe and rachis with dense pale brown, transparent or translucent, lanceolate to linear,
thickly clathrate membranous scales and thick nodose hairs 2-3 mm.
20a. Pinna lobes entire or undulate at margin, at most shallowly crenate, rachis with dense thick
long nodose hairs on abaxial side, mixed with 2- or 3-cells-wide, thickly clathrate, long linear
scales; indusial surface hairy, margin flat when young, perispore surface densely thick clavate
and with aculeate OrnaAMENtAtION ...........c.cocoireririririririniririrrr ettt e 50. D. kiusiana
20b. Pinna lobes crenate at margin; basal and medial parts of rachis dense with 2- or 3-cells-wide,
thickly clathrate, long linear scales, mixed with few thick, long nodose hairs, upper part of
rachis with sparse scales and many nodose hairs; indusial surface glabrous, margin mostly
flat when young, partly incurved, perispore surface with dense mostly truncate and
clavate OrNAMENTALION ........ccoueieieeriririeieeeteeetete ettt ettt e e s ens e 51. D. jinfoshanensis
19b. Stipe and rachis below often with nodose hairs ca. 1.5 mm and sparsely scaly.
21a. Pinnae below middle broadly cuneate or cuneate; pinna lobes often oblong or
ligulate-oblong, apex acute or truncate, oblique, rarely rounded ............cococevvvrrnrrirnirenenes 42. D. petersenii
21b. Pinnae below middle shallowly cordiform or truncate at base; pinna lobes
ligulate-oblong or oblique, falcate oblong, apex rounded.
22a. Pinna lobes usually entire or repand, sometimes crenate; indusial surface hairy,
margin lacerate, incurved when young; perispore surface with dense thick
uniformly slender clavate Ornamentation .............eceoceeeeriereerirreeeneeeereeseseesseseeens 52. D. dimorphophyllum
22b. Pinna lobes usually serrate, or finely repand; indusial surface usually glabrous,
margin lacerate, usually flat when young, rarely incurved; perispore surface
with most apically truncate clavate, sometimes narrow, flakelike projections .............cccccceeeecee. 53. D. longipes
1b. Stipe base swollen, usually winged with pneumatophore.
23a. Lowest pinnule not auricled and slightly reduced; sori linear, J-shaped, U-shaped, or orbicular-reniform,
not or rarely diplazioid.
24a. Sori oblong or shortly linear, sometimes curved; indusia oblong, lunate, J-shaped, or horseshoe-shaped.
25a. Lamina 3-pinnate; pinnules stalked, pinnatilobate to pinnatipartite at margin, lateral veins pinnate ......... 1. D. pterorachis
25b. Lamina pinnate-pinnatifid; pinnules entire or toothed at margin, lateral veins simple or forked.
26a. Lamina ovate, pinnae stalked; stipe and rachis with dense multicellular hairs; spore surface
WIh TONE SPINES ...vvviniieeiiieieie ittt ettt ettt ebe e b et e s b et e e s et esensesesens sesesasesesarsesesenssesenensasan 2. D. erecta
26b. Lamina oblong, pinnae sessile; stipe and rachis with sparse vermiculate hairs consisting of
2 or 3 rows of cells; spore surface with folded or rugate processes.
27a. Segments entire (occasionally repand), lateral veins simple; sori mostly shortly linear (sometimes

slightly curved), occasionally J-Shaped ..........ccceeueueurieiiiiieieeic e e 3. D. chinensis
27b. Segments toothed, lateral veins 2- or 3(or 4)-forked; sori horseshoe-shaped, J-shaped, oblong, or
elliptic.
28a. Lamina with sparse brown spinelike thick hairs adaxially; lateral veins usually forked .............c........ 4. D. setigera

28b. Lamina subglabrate, without spinelike thick hairs adaxially; lateral veins usually 2—4-forked.
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29a. Rhizomes ascending or suberect; sori usually narrowly oblong, lunate, or J-shaped ...........c.ccccenc.. 5. D. coreana
29b. Rhizomes shortly creeping; sori shortly oblong, J-shaped, or horseshoe-shaped ..........cccocovvvrneeneee 6. D. henryi
24b. Sori mostly orbicular or elliptic; indusia orbicular-reniform, horseshoe-shaped, J-shaped, or lunate.
30a. Lamina 2-pinnate-pinnatifid with pinnules free or connected by costal wing.
31a. Pinnules free, Shortly StalKed ........c.ccceuiiiiiiiiiii e e eaeaes 13. D. boryana
31b. Pinnules + connected with costa.
32a. Lamina thickly herbaceous, pinnules subquadrangular at base, pinnatifid 1/2 or less to costule,

segments entire or repPand-toOthed ...........cccueueueurueueiiieieieieeieteeee et s 11. D. okuboana
32b. Lamina thinly herbaceous, pinnules broadly cuneate at base, pinnatifid more than 2/3 to costule,
SCEIMEINLS CTENALE ....veveevevereriereresieterestetetenttesesesteseseseesesesessesesensesesantsesenensesesensesesensssesenesse snessesesesesesanens 12. D. viridifrons
30b. Lamina 2-pinnatipartite with pinnules adnate to costa.
33a. Sori elliptic or orbicular-elliptic, indusia lunate or horseshoe-shaped .........c.cccoevveiinneinneinnnirene 7. D. confusa

33b. Sori orbicular or suborbicular, indusia orbicular-reniform, occasionally horseshoe-shaped.
34a. Stipe and rachis with sparse dark brown ovate-lanceolate scales; segments crenate; veins
fOrked t0 3(0r 4)-TOrKEA ....cveviirieieiieieeeee ettt s se e senan 8. D. stenopterum
34b. Stipe and rachis clothed with very many blackish brown, shiny, broadly lanceolate scales;
segments entire or toothed; lateral veins forked, occasionally simple or 3-forked.
35a. Pinnae narrowly elliptic or elliptic, pinnatisect nearly to costae; pinna segments unevenly
long, basiscopic segments longer than acroscopic segments, often falcate 9. D. falcatipinnula
35b. Pinnae lanceolate, pinnatifid, segments even, 0DIONG ..........ccevuriririririricieeieeeeeeeeeeeeeeeeeee 10. D. unifurcata
23b. Lowest pinnule auricled and slightly to hardly reduced; sori linear, J-shaped, diplazioid, or U-shaped.
36a. Rhizomes ascending or shortly creeping; lamina with only 3 pairs of lower pinnae slightly shortened,
basal pair of pinnae usually more than 3 cm; multicellular short hairs present at sinus between
SEEIMEIILS ...veveuievteniteteuteteteutateteuetetesetetebe st st ebes et ebe b et et e b e st b e b e st ebes et et e s et st e b et e b ebene b ebe ea bt eben et eben et et e s et et eseneee 14. D. pycnosora
36b. Rhizomes erect; lamina with more pairs of lower pinnae gradually shortened or only basal 2 or 3 pairs
slightly shortened; multicellular short hairs absent or present at sinus between segments; perispore
surface with rugose, rugate, saccate, papillate, baculate processes, or ridged folds.
37a. Multicellular hairs + present at sinus between segments.
38a. Lamina with only few pairs of lower pinnae slightly shortened, basal pair of pinnae never shortened
as auriculate, usually more than 2 cm, stipes usually more than 10-15 cm.
39a. Indusia with short glandular hairs 0n Back ..........ccceeuiuiieieiiiiiceeeee e e 15. D. auriculata
39b. Indusia without or with short glandular hairs only on lower part of back .........cccccovuvvrirveciiceceee 16. D. giraldii
38b. Lamina with numerous pairs of lower pinnae gradually shortened toward base, basal pair of pinnae
no more than 1-2 c¢m, often auriculate, stipes usually within 10—15 cm.
40a. Multicellular hairs sparsely present on surfaces of SEZMENLS ........ccceeveeerereeueiririeiririeererieeereeeeeenes 19. D. sichuanensis
40b. Multicellular long hairs densely present on surfaces of segments.
41a. Spore surface with few discontinuous low folds or rugose folds; rachis and costae with dense

multicellular long hairs and scale hairs; hairs absent at margin of segments .............cccocoevereececnne. 17. D. hirtirachis
41b. Spore surface with rugate, saccate folds, or papillate, verrucose processes; rachis and costae
only with sparse multicellular hairs; segments with multicellular long hairs at margin ........... 18. D. liangshanensis

37b. Multicellular hairs absent at sinus between segments.
42a. Perispore surface with continuous low folds or discontinuous rugose folds.
43a. Numerous pairs of lower pinnae gradually shortened toward base, basal pair of pinnae no more
than 2 cm, often auriculate.
44a. Fertile fronds only ca. 30 cm; segments thinner, less than 2 mm wide, subentire at margin,
pinnae and segments approximate; multicellular hairs thicker and longer on abaxial surface
OF TACKIS ANA COSLAL ...ttt bbb sene 20. D. sikkimensis
44b. Fertile fronds more than 60 cm; segments more than 4 mm wide, serrulate at margin, pinnae
and segments separate; multicellular hairs thin and short on abaxial surface of rachis and
COSEAC 1.vverreveuireresesteteseseeseseseasesesessesesessesesessesesaneesesasassesesessesesensesesessesesasessesanessesesesse sseseesesesesesenesse 21. D. medogensis
43b. Only 2 or 3 pairs of lower pinnae slightly shortened toward base, basal pair of pinnae usually
more than 3 cm.
45a. Multicellular hairs very short on adaxial surface of fertile pinnae, inconspicuous; hairs thin,

short, and sparse on abaxial surface of rachis and costae; indusia SUbentire ...........c.coeveevvererennnnenens 22. D. vegetior
45b. Multicellular hairs visible on adaxial surface of fertile pinnae; hairs thick and long on abaxial
surface of rachis and costae; indusia slightly erose or shortly ciliate at margin ............ccceeeeervrreirernenne 23. D. acuta

42b. Perispore surface with rugate, saccate folds or papillate, verrucose, or baculate processes.
46a. Only few pairs of lower pinnae slightly shortened toward base, basal pair of pinnae usually
more than 2 cm, never auriculate, stipes usually more than 10-15 cm.
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47a. Spore surface with dense baculate ProcessSes O SPINES ........eeervererererierereriereresissesesessesesesessesesesseseeens 24. D. emeiensis

47b. Spore surface with sparse rugate, saccate folds or papillate, verrucose processes.
48a. Lower pinnae narrowly deltoid-ovate or ovate-lanceolate, prominently broadened toward

base, their basal segments TefleXed ..........covririririririeieieieeieeeie e e 25. D. ludingensis
48b. Lower pinnae lanceolate, not broadened toward base, their basal segments explanate ..................... 26. D. wilsonii

46b. Numerous pairs of lower pinnae gradually shortened toward base, basal pair of pinnae no
more than 1-2 cm, often auriculate, stipes usually 10-15 cm.
49a. Multicellular hairs thin, short, and sparse at abaxial surfaces of rachis and costae.

50a. SegMENts tIUNCAE A APEX ..cveveuereerereirteienirteietertrtesetrtebeestebesestetebesestebesetetesentssebesessebesen shebeneasene 27. D. vermiformis
50b. Segments obtuse-rounded Or ODTUSE At APEX .....eveeererrererirrereririrrererirteresenteieseresseseesseseseessesenens 28. D. shennongensis

49b. Multicellular hairs thick, long, and rather dense on abaxial surfaces of rachis and costae.

51a. Segments trUNCALE At APEX ....ecveverreiererierieierteteierterteie ettt sttt ettt st et e bt st et esesbe st ene et sesesbesenessenee 29. D. truncata

51b. Segments rounded or obtuse, occasionally rounded-truncate at apex.
52a. Fertile fronds less than 30 cm; pinnae fewer than 12 pairs, less than 5 cm; segments

ST PAITS ovviieveiiieteieieteieteseeesteteseststeseseessesesaesesesessesesesesesansesesenesesasessesenessesesensesenasesenensesesen 30. D. brevipinna

52b. Fertile fronds more than 30 cm; pinnae up to 20 pairs, more than 5 cm; segments more
than 12 pairs.
53a. Fertile fronds up to more than 1 m, lamina linear-oblanceolate, pinnae more than

2530 PAILS ..eeveveieiereieietetetetetes st etete et et stebe st ebe s et et b et et en et et e s et et ese e et e be st et ebe sttt sbebesetebeseneas 31. D. dolosa
53b. Fertile fronds 30—70 cm, lamina oblong or oblanceolate, pinnae 20-25 pairs ..................... 32. D. jiulungensis

1. Deparia pterorachis (Christ) M. Kato, Bot. Mag. (Tokyo)
90: 35. 1977.

WX FERR chi zhou dui nang jue

Athyrium pterorachis Christ, Bull. Herb. Boissier 4: 668.
1896; Cornopteris pterorachis (Christ) Tardieu; Dryoathyrium
pterorachis (Christ) Ching; Lunathyrium pterorachis (Christ)
Kurata.

Rhizomes long creeping, ascending at apex. Fronds sub-
caespitose; fronds 1.2—1.5 m; stipe upward pale brown-stramin-
eous, 30-70 cm, base 5-6 mm in diam., with sparse brownish,
broadly lanceolate scales, upper part glabrate; lamina 3-pinnati-
fid, oblong, 50-70 cm or longer, 25—40 cm wide at middle,
slightly narrowed to base, acuminate; pinnae ca. 16 pairs, alter-
nate, subsessile, slightly ascending, basal pair shorter and nar-
rowed toward base; second pair of pinnae linear-lanceolate, up
to 20 X 3—4 cm, acuminate, base equilateral and truncate; pin-
nules 20-25 pairs, narrowly oblong or lanceolate, 1.5-2.5 cm X
4-6 mm, base broadened and adnate to costae, with interpin-
nular sinuses often V-shaped, pinnatilobate to pinnatipartite,
apex obtuse-rounded; segments oblong or subtriangular, entire;
third pair and upper pinnae similar to second pair but gradually
shortened, with pinnules shallowly lobed or toothed. Veins pin-
nate in segment, lateral veins 2—4-paired, simple. Lamina herba-
ceous when dried, dark green; rachis, costae, and costules with
sparse brown lanceolate small scales and scalelike vermiculate
hairs. Sori oblong or horseshoe-shaped, 1(or 2) per segment;
indusia brownish, elongated or horseshoe-shaped, thickly mem-
branous, entire, persistent. Perispore with foldlike processes. 2n
= 80.

Damp areas in coniferous forests; 800—1000 m. Heilongjiang, Jilin
[Japan, Korea, E Russia].

2. Deparia erecta (Z. R. Wang) M. Kato, J. Fac. Sci. Univ.
Tokyo, Sect. 3, Bot. 13(4): 404. 1984.

BEALXTHERR zhi 1i dui nang jue

Athyriopsis erecta Z. R. Wang, Acta Phytotax. Sin. 20:

237. 1982; Dryoathyrium articulatipilosum Ching & W. M.
Chu ex Y. T. Hsieh; D. chingii (Z. Y. Liu) W. M. Chu ex P. S.
Wang & X. Y. Wang; D. erectum (Z. R. Wang) W. M. Chu & Z.
R. Wang; Lunathyrium chingii Z. Y. Liu.

Rhizomes creeping, ascending at apex. Fronds caespitose;
fertile fronds up to 55-113 cm; stipe upward brownish stramin-
eous, 30-40(—68) cm, 2-3(—4.2) mm in diam., base not beak-
shaped, with sparse brown, ovate or broadly lanceolate scales,
upper part glabrate; lamina 2-pinnatipartite, narrowly ovate or
deltoid-ovate, 25—40(—48) x 14-24 cm, base rounded-cuneate,
apex acuminate; pinnae 5-8(—12) pairs, lower 1-6 pairs subop-
posite, basal 1 or 2 pairs nearly equally long, shortly stalked,
stalks up to 1.5 cm; upper pinnae alternate, ascending or sub-
spreading, 2—5 cm apart, falcate-lanceolate; middle and lower
pinnae 10-14.5 x 2.5-4 cm, subequilateral, base truncate, apex
acuminate; basal pinnae prominently narrowed and slightly in-
equilateral to base, pinnatipartite; segments 10—15(-17) pairs,
basal segments subopposite, others alternate, slightly ascending,
approximate, oblong or rectangular, 1-2 cm x 6-11 mm, shal-
lowly toothed on lateral margin, obtuse-rounded or subtruncate
at apex. Veins pinnate in segment, lateral veins 6-9 pairs, sim-
ple or forked, occasionally 3- or 4-forked. Lamina herbaceous
when dried, greenish brown; rachis and costae with sparse
brown lanceolate small scales and scalelike hairs. Sori oblong,
occasionally shortly linear, J-shaped, or horseshoe-shaped, 1-3
mm, abaxial, medial, 1-7 pairs per segment; indusia brownish,
oblong, occasionally reniform or horseshoe-shaped, basal acro-
scopic one often hooked, membranous, erose at margin, persis-
tent. Perispore with long spines. 2n = 80*.

o Valley forests, wet areas; (200—)1200-2500 m. Chonggqing, Gui-
zhou, Hubei, Hunan, Sichuan, NE Yunnan.

The long spines on the perispore of Deparia erecta are unique in
the genus.

3. Deparia chinensis (Ching) Z. R. Wang, comb. nov.
hAEST R zhong hua dui nang jue
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Basionym: Dryoathyrium chinense Ching, Fl. Tsinling. 2:
214.1974.

Rhizomes creeping, ascending at apex. Fronds subcaespi-
tose; fertile fronds up to 80 cm; stipe upward stramineous, up to
30 cm, base ca. 2 mm in diam., with sparse brown lanceolate
scales, upper part glabrate; lamina 2-pinnatipartite, oblong, 40—
50 x 20-25 cm at middle, narrowed at base, acuminate at apex;
pinnae ca. 15 pairs, alternate, subsessile, slightly ascending, lan-
ceolate, middle and lower pinnae 12—-14 x 2-2.5 c¢m, subequi-
lateral, truncate at base, pinnatipartite at margin, long acuminate
at apex; segments 17-20 pairs, oblong, 1-1.2 cm X 6—7 mm,
entire or sparsely repand, obtuse-rounded or subtruncate; upper
pinnae similar to lower pinnae but gradually shorter, pinnatifid
to pinnatipartite; segments oblong or rectangular, entire. Veins
pinnate in segment, lateral veins 68 pairs, usually simple,
occasionally forked. Lamina thickly herbaceous when dried,
dark green, rachis and costae with sparse brown lanceolate
small scales and scalelike vermiculate hairs. Sori shortly linear,
sometimes slightly curved, occasionally J-shaped or horseshoe-
shaped, abaxial on acroscopic veins; indusia dark brown, elon-
gated, sometimes lunate, J-shaped, or horseshoe-shaped, mem-
branous, entire, persistent. Perispore with lophate folds.

o Valley forests, damp areas; 1000-2100 m. Chongqing, S Shaan-
xi, Sichuan.

4. Deparia setigera (Ching ex Y. T. Hsieh) Z. R. Wang, comb.
nov.

FIEXTZEPK ci mao dui nang jue

Basionym: Dryoathyrium setigerum Ching ex Y. T. Hsieh,
Bull. Bot. Res., Harbin 5(3): 153. 1985.

Rhizomes creeping, ascending at apex. Fronds caespitose;
fertile fronds 50-60 cm; stipe upward stramineous, 20-25 cm,
ca. 2 mm in diam. at base, densely clothed with brown lanceo-
late scales, upper part glabrate; lamina 2-pinnatipartite, oblong,
30-35 x 1620 cm, narrowed at base, acuminate at apex; pin-
nae 10-14 pairs, basal pinnae subopposite, other pinnae alter-
nate, sessile, subspreading, lanceolate, middle pinnae 10-12 x
2-2.2 cm, equilateral, subtruncate at base, pinnatipartite, acu-
minate at apex; segments oblong, 8—10 x 4-5 mm, entire or re-
pand-crenate, obtuse-rounded or truncate. Veins pinnate in seg-
ment, lateral veins ca. 5 pairs, simple or forked. Fronds herba-
ceous when dried, green; rachis and costae with brownish
broadly lanceolate small scales and scalelike vermiculate hairs.
Sori oblong, J-shaped, or horseshoe-shaped, medial or basal,
4-6 pairs per segment; indusia brown, elongated, J-shaped, or
horseshoe-shaped, membranous, entire, persistent. Perispore
with lophate folds.

o Valley forests, damp areas; 4002100 m. Chongqing, Guizhou,
Hunan, Sichuan, Zhejiang.

5. Deparia coreana (Christ) M. Kato, J. Fac. Sci. Univ. Tokyo,
Sect. 3, Bot. 13(4): 392. 1984.

HAMEXTFERR chao xian dui nang jue

Athyrium coreanum Christ, Bull. Herb. Boissier, sér. 2, 2:
827. 1902; A. decursivum Yabe; Dryoathyrium coreanum

(Christ) Tagawa; Lunathyrium coreanum (Christ) Ching; L.
ningshenense Ching.

Rhizomes shortly creeping, ascending or suberect, clothed
with brownish, membranous, lanceolate scales at apex and stipe
base. Fronds approximate; fertile fronds 60—80(—95) cm; stipe
dark brown at base, upward stramineous, 30—40(—47) cm, 3(—4)
mm in diam., base swollen, with pneumatophores, upper part
gradually sparsely scaly; lamina 2-pinnatipartite to 2-pinnati-
sect, oblong-ovate, slightly longer than or as long as stipe,
18-25 cm wide, apex pinnatifid-acuminate; pinnae 12—15(-18)
pairs, lower pinnae subopposite, slightly shortly stalked or sub-
sessile, oblique; basal 1 or 2 pairs of pinnae slightly shortened,
prominently narrowed to base, 4-6 cm apart; middle pinnae
lanceolate, 10-15 x (1.5-)3 cm, subtruncate at base, acroscopic
base subparallel to costa, basiscopic base slightly cuneate, pin-
natipartite or subpinnatisect, apex long acuminate; pinna seg-
ments 15(-20) pairs, basal segments of lowest 2 or 3 pairs of
pinnae shorter, middle segments oblong, (0.8—)1-1.2(-2) cm x
(4-)5 mm, connected by narrow wing, serrate, much separated
from each other, obtuse or obtuse-rounded. Veins visible on sur-
faces, pinnate in segment, lateral veins 68 pairs, 2- or 3-forked.
Lamina herbaceous when dried, pale green, rachis and costae
with sparse brown multicellular long hairs on abaxial side,
shorter hairs more sparse on adaxial side. Sori mostly narrowly
oblong or lunate, sometimes hooked, abaxial; indusia brownish,
thick, bullate, sparsely ciliate at margin. Spores bilateral, surface
with few long foldlike processes. 2n = 160, (240).

Valley forests; 700-1000 m. Gansu, Hebei, Heilongjiang, Henan,
Jilin, Liaoning, Shaanxi [Japan, Korea].

Deparia coreana is very close to D. henryi and has often been
treated as conspecific with it. However, D. coreana differs from D.
henryi in the swollen base of the stipe with pneumatophores and the
thick bullate indusia.

6. Deparia henryi (Baker) M. Kato, Bot. Mag. (Tokyo) 90: 37.
1977.

SRFEXTEERR e xi dui nang jue

Aspidium henryi Baker, Ann. Bot. (Oxford) 5: 306. 1891;
Athyrium henryi (Baker) Diels; Dryoathyrium henryi (Baker)
Ching; Lunathyrium henryi (Baker) Kurata.

Rhizomes shortly creeping, ascending at apex. Fronds sub-
caespitose; fertile fronds 50-95 cm; stipe upward stramineous,
20-35 cm, 34 mm in diam. at base, base with sparse dark
brown lanceolate scales, upper part glabrate; lamina 2-pinnati-
partite, oblong, 30—60 x 20-25 cm, slightly narrowed to base,
acuminate at apex; pinnae 12—18 pairs, alternate, subsessile,
slightly ascending, broadly lanceolate, pinnae below middle
12-20 x 3—4 cm, base subequilateral, truncate or rounded-cune-
ate, pinnatipartite, apex caudate-acuminate; segments falcate-
oblong, 2-2.5 cm x 6-8 mm, margin incised-toothed, apex ob-
tuse-rounded or shortly acute; upper pinnae gradually shorter,
pinnatifid to pinnatipartite; segments oblong or rhomboid, en-
tire or serrate. Veins pinnate in segment, lateral veins 8—10
pairs, 2- or 3-forked. Lamina herbaceous when dried, dark
green, rachis and costae with sparse brown broadly lanceolate
small scales and scalelike vermiculate hairs. Sori shortly oblong,
sometimes curved, J-shaped, or horseshoe-shaped, inframedial;
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indusia brown, elongate, occasionally J- or horseshoe-shaped,
membranous, lacerate into cilia at margin, persistent. Perispore
with many rugate folds. 2n = 240%*.

o Damp areas in broad-leaved forests and shrubs; 1000-2000
m. Chongqing, Fujian, SE Gansu, Guizhou, S Henan, Hubei, Hunan,
S Shaanxi, Sichuan, Yunnan.

7. Deparia confusa (Ching & Y. P. Hsu) Z. R. Wang, comb.
nov.

BeH %} %5, shan gan dui nang jue

Basionym: Dryoathyrium confusum Ching & Y. P. Hsu, F1.
Tsinling. 2: 213. 1974.

Rhizomes creeping, ascending at apex. Fronds approxi-
mate; fertile fronds 50—65 cm; stipe upward stramineous, 20-25
cm, ca. 2 mm in diam. at base, base with sparse brown ovate-
lanceolate scales, upper part glabrate; lamina 2-pinnatipartite,
narrowly ovate, 3040 x 23-28 cm at middle, base narrowed
and rounded-cuneate, apex acuminate and pinnatifid; pinnae ca.
16 pairs, alternate, subsessile, subspreading, lanceolate, basal
pinnae shortened, second basal pair 10-13 x 2.4-3 cm, some-
what caudate-acuminate, base subequilateral, rounded-cuneate;
segments ca. 15 pairs, basal segments opposite, other segments
alternate, spreading, oblong or rectangular, 1-1.5 cm x 5-7
mm, obtuse-rounded, subdentate; third basal pair of pinnae
slightly larger, similar to second pair. Veins pinnate in segment,
lateral veins usually forked, only basal acroscopic one often
simple. Lamina herbaceous when dried, pale green, rachis, cos-
tae, and costules with sparse brown broadly lanceolate small
scales and brown scalelike vermiculate hairs. Sori sparse, orbic-
ular or elliptic, abaxial on base of acroscopic veins; indusia pale
brown, lunate, occasionally horseshoe-shaped, membranous, en-
tire, persistent. Perispore with baculate or spinelike ornamen-
tation.

e Damp areas in broad-leaved forests; 1300—-1500 m. SE Gansu,
C and S Shaanxi.

8. Deparia stenopterum (Christ) Z. R. Wang, comb. nov.
JNZRXSEEPR chuan dong dui nang jue

Basionym: Phegopteris stenoptera Christ, Bull. Herb.
Boissier 6: 963. 1898, based on Polypodium stenopterum Baker,
J. Bot. 26: 229. 1888, not Polypodium stenopteron Baker, J.
Bot. 24: 183. 1886; Athyrium dielsii C. Christensen, nom. illeg.
superfl.; Dryoathyrium dielsii Ching, nom. illeg. superfl.; D.
stenopterum (Christ) Ching ex Y. T. Hsieh; Dryopteris dielsii
C. Christensen, nom. illeg. superfl.; Nephrodium stenopterum
(Christ) Diels (1899), not N. stenopteron Baker (1890).

Rhizomes creeping, ascending at apex. Fronds approxi-
mate; fertile fronds 55-85 cm; stipe upward stramineous, 2040
cm, 2-2.5 cm in diam. at base, base with sparse brown nar-
rowly lanceolate scales, upper part glabrate; lamina 2-pinnati-
partite, ovate-oblong, 2545 x 18-30 cm at middle, base nar-
rowed and rounded-cuneate, apex acuminate; pinnae 8—12 pairs,
basal pinnae subopposite, other pinnae alternate, shortly stalked
or sessile, subspreading, broadly lanceolate, middle pinnae 12—
18 x 2.5—4 cm, caudate, base inequilateral, acroscopic base nar-
rowly cuneate or subtruncate, pinnatipartite; segments 15-18

pairs, basal segments subopposite, other segments alternate, fal-
cate, oblong, basal pair shortened, second and third pairs of seg-
ments 1.2-2 cm x 4-8 mm, crenulate, obtuse-rounded or
shortly acute. Veins pinnate in segment, lateral veins (2 or)3- or
4-forked. Lamina herbaceous when dried, green. Rachis, costae,
and costules with sparse brown lanceolate small scales and
brown, scalelike vermiculate hairs. Sori small, orbicular, abax-
ial, medial; indusia brown, orbicular-reniform, small, membra-
nous, entire, persistent. Perispore with baculate and spinelike
ornamentation.

e Damp areas in evergreen broad-leaved forests and shrubs; 500—
2200 m. Guizhou, Hubei, Hunan, Sichuan, Yunnan.

9. Deparia falcatipinnula (Z. R. Wang) Z. R. Wang, comb.
nov.

Pe/NFINTFERR lian xiao yu dui nang jue

Basionym: Dryoathyrium falcatipinnulum Z. R. Wang,
Acta Phytotax. Sin. 20: 238. 1982.

Rhizomes creeping. Fronds approximate; fertile fronds
50—-60 cm; stipe upward stramineous, ca. 24 cm, 2-3 mm in
diam. at base, base with sparse blackish brown broadly lanceo-
late scales, upper part glabrate; lamina 2-pinnatipartite or nearly
2-pinnate, ovate-oblong, 30-34 x 17-21 cm, base rounded,
apex acuminate; pinnae 12—15 pairs, basal 1 or 2 pairs largest,
opposite, subsessile, other pinnae alternate, narrowly elliptic or
elliptic, lower pinnae 10-14 x 2.5-3.5 cm, narrowed, cuneate
and inequilateral to base, long acuminate at apex; segments 14—
16 pairs, basal 1 or 2 pairs prominently shortened, basiscopic
segments longer than acroscopic segments; acroscopic seg-
ments oblong, 1.2-1.8 cm x ca. 5 mm, toothed, rounded; basi-
scopic segments falcate, lanceolate, up to 3.2 cm x ca. 6 mm,
toothed, acuminate. Veins pinnate in segment, lateral veins 4—
20 pairs, 2- or 3-forked, rarely simple. Lamina herbaceous
when dried, dark green; rachis, costae, and costules with sparse
short multicellular brown hairs. Sori small, almost orbicular-
reniform, abaxial, medial; indusia dark brown, reniform, small,
membranous, entire, fugacious. Perispore with papillate or
spinelike ornamentation.

o Forests on mountain slopes, rare; 7001100 m. Sichuan.

It is possible that there are hybrids between Deparia falcatipin-
nula and D. unifurcata.

10. Deparia unifurcata (Baker) M. Kato, Bot. Mag. (Tokyo)
90:37.1977.

HX T #EBR dan cha dui nang jue

Nephrodium unifurcatum Baker, J. Bot. 26: 228. 1888;
Aspidium pandiforme Christ; Athyrium unifurcatum (Baker) C.
Christensen; Dryoathyrium jinfoshanense Ching & Z. Y. Liu;
D. unifurcatum (Baker) Ching; Dryopteris pandiformis (Christ)
C. Christensen; D. fosensis Kodoma; D. unifurcata (Baker) C.
Christensen; Lunathyrium unifurcatum (Baker) Kurata; Para-
thyrium unifurcatum (Baker) Holttum.

Rhizomes long creeping. Fronds distant; fertile fronds 45—
95 cm; stipe upward stramineous, 2040 cm, 2-3 mm in diam.
at base, base with sparse blackish brown broadly lanceolate or
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linear scales, upper part glabrate; lamina 2-pinnatifid, ovate-ob-
long, 25-55 x 20-28 cm, base slightly narrowed, apex acumi-
nate; pinnae 12—14 pairs, basal pinnae subopposite, other pin-
nae alternate, subsessile, ascending, lanceolate, middle pinnae
13-16 x 3—4 cm, base narrowed and rounded-truncate, pinnati-
partite, apex acuminate; segments 12—15 pairs, oblong, basal
segments shortened, upper segments 1.5-2.5 cm x 6—8 mm, en-
tire or crenate, obtuse-rounded or truncate. Veins pinnate in seg-
ment, lateral veins forked, occasionally 3-forked. Lamina herba-
ceous when dried, pale green, rachis, costae, and costules with
sparse black or dark brown lanceolate small scales and brown,
scalelike vermiculate hairs. Sori small, orbicular, abaxial, medi-
al; indusia red-brown, small, orbicular-reniform, membranous,
subentire or laciniate, persistent. Perispore with baculate or
spinelike ornamentation. 2xn = 80*, 160; n = 2n = 120 (apomic-
tic).

Mountain forests, damp areas at streamsides, wet broad-leaved
forests; 200-2800 m. Chongqing, Guizhou, Hubei, Hunan, S Shaanxi,
Sichuan, Taiwan (Hualian, Nantou), Yunnan, Zhejiang [Japan].

11. Deparia okuboana (Makino) M. Kato, Bot. Mag. (Tokyo)
90: 37. 1977.

RASRSTEERF da jiu bao dui nang jue

Athyrium okuboanum Makino, Bot. Mag. (Tokyo) 13: 16.
1899; A. unifurcatum (Baker) C. Christensen var. okuboanum
(Makino) H. 1to; A4. viridifrons Makino f. okuboanum (Makino)
Makino; Dryoathyrium okuboanum (Makino) Ching; D. viridi-
frons (Makino) Ching var. okuboanum (Makino) Ching ex S. H.
Fu; Dryopteris okuboana (Makino) Koidzumi; Lunathyrium
okuboanum (Makino) Sugimoto; L. unifurcatum Kurata var.
okuboanum (Makino) Sa. Kurata.

Rhizomes creeping, ascending at apex. Fronds subcaespi-
tose; fertile fronds up to 1.2 m; stipe upward stramineous, 30—
50 cm, 3-5 mm in diam. at base, with sparse brown lanceolate
scales, upper part glabrate; lamina 3-pinnatifid or 3-pinnate,
broadly ovate or ovate-oblong, 30-80 x 25-40 cm, base
rounded-cuneate and narrowed, apex acuminate; pinnae 10-14
pairs, alternate, shortly stalked or subsessile, oblong-lanceolate,
20-28 x 5-9 cm, narrowed toward base, acuminate at apex;
pinnules 12-16 pairs, basal pinnules subopposite, other pin-
nules alternate, sessile, spreading, basal pinnules smaller, ob-
long, 1-1.2 cm X ca. 5 mm, subequilateral, obtuse-rounded;
large pinnules oblong, 3-8 cm x 7-15 mm, base broadly cune-
ate, decurrent and adnate to costules with narrow costular
wings, shallowly lobed to pinnatipartite, apex obtuse to acumi-
nate; segments oblong, oblique, entire, obtuse-rounded. Veins
pinnate in segment, lateral veins 2—4 pairs, simple. Lamina
thickly papery when dried, grass-green, rachis, costae, and cos-
tules with sparse brownish broadly lanceolate small scales and
scalelike vermiculate hairs. Sori orbicular, abaxial; indusia
greenish brown, orbicular-reniform or somewhat horseshoe-
shaped, membranous, entire or laciniate, persistent. Perispore
with baculate or spinelike ornamentation. 2r = 120 (apomictic).

Valley forests, forest margins, wet areas, streamsides; near sea
level to 2500 m. Anhui, Fujian, SE Gansu, Guangdong, Guangxi, Gui-
zhou, Henan, Hubei, Hunan, Jiangsu, Jiangxi, S Shaanxi, Sichuan, Yun-
nan, Zhejiang [Japan, Vietnam].

12. Deparia viridifrons (Makino) M. Kato, Bot. Mag. (Tokyo)
90:37.1977.

SRS FERR 10 ye dui nang jue

Asplenium viridifrons Makino, Bot. Mag. (Tokyo) 13: 15.
1899; Athyrium henryi (Baker) Diels var. viridifrons (Makino)
Ohwi; Cornopteris viridifrons (Makino) Tardieu; Dryoathyrium
viridifrons (Makino) Ching; Lunathyrium viridifrons (Makino)
Sa. Kurata; Parathyrium viridifrons (Makino) Holttum.

Rhizomes creeping, moderately stout. Fronds approxi-
mate; fertile fronds up to 1.2 m; stipe upward stramineous, 35—
55 cm, 3-4 mm in diam. at base, base with sparse brownish
broadly lanceolate scales, upper part glabrate; lamina 3-pin-
natipartite, deltoid-ovate or ovate-lanceolate, 40—65 x 30-55
cm, base hardly narrowed and rounded-cuneate, apex acumi-
nate; pinnae 8—10 pairs, alternate but basal pair subopposite,
stalked, ascending, oblong, large pinnae 22-30 x 10-15 cm at
middle, base truncate, apex acuminate; pinnules 12—14 pairs,
alternate, subsessile, continued to narrow costal wing, sub-
spreading, lanceolate, deeply pinnatifid; segments 10—12 pairs,
alternate, ascending, rectangular, 6-12 x 2.5-3.5 mm, crenate,
obtuse-rounded at apex. Veins pinnate in segment, lateral veins
simple or forked. Lamina herbaceous when dried, green, rachis,
costae, and costules with sparse brownish lanceolate small
scales and scalelike vermiculate hairs. Sori small, orbicular or
rotund, abaxial; indusia brown, orbicular-reniform, membra-
nous, subentire or laciniate, persistent. Perispore with many
folds irregularly rugate. 2n = 80.

Forests, near forest margins; 300-2100 m. Fujian, Guizhou, Hu-
nan, Jiangxi, Sichuan, Yunnan, Zhejiang [Japan, Korea].

13. Deparia boryana (Willdenow) M. Kato, Bot. Mag. (Tokyo)
90: 36. 1977.

XTFEH dui nang jue

Aspidium boryanum Willdenow, Sp. Pl., ed. 4, 5: 285.
1810; A. edentulum Kunze; Athyrium boryanum (Willdenow)
Tagawa; A. edentulum (Kunze) Ching; 4. subfluviale (Hayata)
Tagawa; A. unifurcatum (Baker) C. Christensen var. subfluviale
(Hayata) H. Itd; Cornopteris boryanum (Willdenow) Tardieu;
Ctenitis boryana (Willdenow) Copeland; Deparia edentula
(Kunze) X. C. Zhang; D. subfluvialis (Hayata) M. Kato; Dryo-
athyrium boryanum (Willdenow) Ching; D. edentulum (Kunze)
Ching; Dryopteris boryana (Willdenow) C. Christensen; D.
edentula (Kunze) Kuntze; D. subfluvialis Hayata; Lastrea bo-
rvana (Willdenow) T. Moore; L. edentula (Kunze) T. Moore;
Lunathyrium boryanum (Willdenow) H. Ohba; Nephrodium
boryanum (Willdenow) Baker (1867), not Hooker (1862); M.
divisum Wallich ex Hooker; N. edentulum (Kunze) Baker; Par-
athyrium boryanum (Willdenow) Holttum; Polypodium subtri-
pinnatum C. B. Clarke.

Rhizomes creeping, ascending or suberect at apex. Fronds
subcaespitose; fertile fronds 1.2-2 m; stipe upward pale brown-
stramineous, (35-)40-95 cm, up to 1 cm in diam. at base, base
with sparse dark brown subulate lanceolate scales, upper part
glabrate; lamina 3(or 4)-pinnatipartite, broadly ovate, (50—)80—
105 x (30-)60-85 cm at middle, base narrowed and rounded-
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cuneate, apex acuminate; pinnae (10-)12—15 pairs, alternate,
stalked, slightly ascending, oblong-lanceolate, basal pinnae up
to 40 x ca. 15 cm at middle, base equilateral, truncate, apex
acuminate; pinnules 14-16(—18) pairs, alternate, sessile or
stalked, spreading, broadly lanceolate to oblong, (5-)6—10 x
1.5-2 cm, base equilateral, truncate, pinnatipartite, apex acumi-
nate; segments ca. 12 pairs, basal segments usually shortened,
suboblong, (6-)7-20 x 2.5-3.5(-7) mm, crenate-serrate or
entire, obtuse-rounded. Veins pinnate in segment, lateral veins
simple or forked. Lamina herbaceous when dried, yellow-green,
with sparse short pale hairs adaxially, rachis, costae, and cos-
tules with sparse brown lanceolate small scales and scalelike
vermiculate hairs. Sori small, orbicular, abaxial, medial or sub-
costular; indusia brown, orbicular-reniform, membranous, sub-
entire or irregularly toothed, frequently abortive or fugacious.
Perispore with strialike folds. 2n = 80.

Damp areas, streamsides, evergreen or broad-leaved forests;
400-3300 m. Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hunan,
Shaanxi, Sichuan, Taiwan, SE Xizang, Yunnan, Zhejiang [India, Indo-
nesia, Malaysia, Myanmar, Nepal, Philippines, Sri Lanka, Thailand,
Vietnam; Africa].

14. Deparia pycnosora (Christ) M. Kato, Bot. Mag. (Tokyo)
90: 36. 1977.

ZRIEXTZE R dong bei dui nang jue

Rhizomes stout, ascending or shortly creeping, densely
clothed with brownish, membranous, broadly ovate or ovate-
lanceolate large scales at apex and stipe bases. Fronds cae-
spitose; fertile fronds (30-)40-70(—87) cm; stipe chestnut-black
at base, upward gradually stramineous, occasionally reddish
chestnut, 8-20(-31) cm, upward with sparse, brown, membra-
nous, lanceolate scales; lamina pinnate, broadly lanceolate to
oblong-lanceolate, (24-)30—40(-59) x (5-)8-12(-18) cm, apex
acuminate; pinnae pinnatipartite, 18-25 pairs, only few lower
pairs gradually shortened; basal pinnae usually more than 2.5
cm, rarely shorter; middle pinnae narrowly lanceolate, (2.5-)4—
5(-9) x 0.7-2.5 cm, base subtruncate, apex acuminate; lower
pinnae subopposite, upward pinnae alternate, spreading, 1-3 cm
apart, pinnatipartite near to costae; pinna lobes (7—)12—15(-19)
pairs, contiguous, oblong, 4-10 X 2-3 mm, margin entire or +
crenate, apex rounded or obtuse and crenate. Veins visible on
both surfaces, pinnate, ca. 5 pairs, simple or forked. Lamina
herbaceous when dried, green, with sparse multicellular short
hairs along rachis, costae, midribs, and veins. Sori narrowly
lunate to linear, 3—5 pairs per lobe, almost from midrib to lami-
na margin, 1-1.5 mm, often dense at maturity; indusia similar
to sori, pale brown, persistent. Spores bilateral, perispore sur-
face with few low folds. 2n = 80, 160.

Damp places in mixed forests; 200—1000 m. Hebei, Heilongjiang,
Jilin, Liaoning, Shandong [N Japan, Korea, E Russia].

Deparia pycnosora is similar to the North American Lunathyrium
acrostichoides (Swartz) Ching in the ascending to shortly creeping
rhizome, multicellular short hairs borne at sinuses between pinna lobes,
and spore surface with low folds. The two may be vicariants in E Asia
and North America.

la. Pinnae 0.7-1.5 cm wide, pinna lobes
4-6(—10) mm; veins simple ................ 14a. var. pycnosora

1b. Pinnae 2-2.5 cm wide, pinna lobes
ca. 10 mm; veins usually forked .......... 14b. var. longidens

14a. Deparia pycnosora var. pycnosora
HRALXT BEFR(JF A F) dong bei dui nang jue (yuan bian zhong)

Athyrium pycnosorum Christ, Bull. Herb. Boissier, sér. 2,
2: 827. 1902; Lunathyrium changbeiense Ching & J. J. Chien;
L. pycnosorum (Christ) Koidzumi; L. pycnosorum var. acutum
J. J. Chien; L. shandongense J. X. Li & F. Z. Li.

Fronds smaller: pinnae 0.7-1.5 cm wide, pinna lobes usu-
ally 4-6 x 2-3 mm, entire or + crenate, multicellular hairs fewer
at sinuses between pinna lobes; veins simple.

Damp places in mixed forests; 200-1000 m. Hebei, Heilongjiang,
Jilin, Liaoning, Shandong [N Japan, Korea, E Russia].

14b. Deparia pycnosora var. longidens (Z. R. Wang) Z. R.
Wang, comb. nov.

KX #EPR chang chi dui nang jue

Basionym: Lunathyrium pycnosorum var. longidens Z. R.
Wang, F1. Reipubl. Popularis Sin. 3(2): 509. 1999.

Fronds with much larger pinnae and pinna lobes, i.e., pin-
nae 2-2.5 cm wide, pinna lobes ca. 1 cm x 4-5 mm, promi-
nently toothed at margin; multicellular hairs shorter and sparser
at sinuses between pinna lobes; veins frequently forked.

e Damp places in mixed forests. Heilongjiang (Daguokui Shan,
Shangzhi).

15. Deparia auriculata (W. M. Chu & Z. R. Wang) Z. R.
Wang, comb. nov.

KEX PR da er dui nang jue

Rhizomes moderately stout, erect, clothed with dark
brown, membranous, lanceolate scales at apices and stipe bases.
Fronds caespitose; fertile fronds 80-90 cm; stipe stramineous,
10-25 c¢cm, 4-7 mm in diam., with sparse brownish, hyaline,
multicellular hairs, upward scales gradually sparse; lamina pin-
nate-pinnatipartite, oblong-lanceolate or lanceolate, 20—63 x
7-18 cm, slightly narrowed or hardly narrowed to base, apex
pinnatifid-acuminate; pinnae 12-22 pairs, middle pinnae alter-
nate, spreading, lanceolate, 7-13 x 1.5-2.5 cm, base slightly
broadened, subtruncate, pinnatipartite, apex acuminate; only
few pairs of lower pinnae slightly or hardly shortened, abruptly
prominently broadened at base, subopposite; segments ca. 18
pairs, oblong, separated from each other, ca. 8 x 4 mm, base ad-
nate to narrow wing, basal acroscopic segments of basal pinnae
prominently or slightly elongated, apex rounded-obtuse or ob-
tuse. Veins visible abaxially, pinnate in segments, 5-7 pairs,
simple, sometimes forked in lower segments of pinnae, as-
cending. Lamina herbaceous or subpapery when dried; rachis,
costae, and veins abaxially with rather dense, thick, multicellu-
lar long hairs, with short multicellular hairs at sinus between
pinna segments. Sori oblong or lunate, 47 sori per segment, 1—
2 mm, approximate; indusia similar to sori, sometimes J-shaped
at apices of lamina or pinnae, brownish, ciliate or prominently
erose at margin, with some glandular-hairlike trichomes borne
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on back. Spores bilateral, perispore surface with rugate, rugate-
saccate, or papillate processes.

e Under alpine shrubs, slightly shaded wet places, coniferous for-
ests on mountain slopes; 2800-3600 m. W Sichuan, NW Yunnan.

Deparia auriculata is similar to D. giraldii in shape but differs by
the basal acroscopic segments of the basal pair or several lower pairs of
pinnae prominently enlarged and pinnatilobate to pinnatipartite; rachis
and costae with rather dense, thick, long multicellular hairs abaxially;
and indusia prominently ciliate at margin with glandular hairlike tri-
chomes on the back.

la. Acroscopic basal lobes of lower

pinnae prominently larger than

others, pinnatipartite or

pinnatilobate .........c.cccccoeeeiininnnenenenene 15a. var. auriculata
1b. Acroscopic basal lobes of lower

pinnae slightly larger, toothed

FEYIR 011 ¢4 11 OO 15b. var. zhongdianensis

15a. Deparia auriculata var. auriculata
RIS ZERR(JZAH) da er dui nang jue (yuan bian zhong)

Basionym: Lunathyrium auriculatum W. M. Chu & Z. R.
Wang, Acta Phytotax. Sin. 32: 85. 1994.

Fronds with basal acroscopic segments of basal pair of
pinnae prominently elongated, ca. 2 x as long as other seg-
ments, narrowly deltoid-ovate, pinnatipartite or pinnatilobate,
acute to shortly acuminate at apex.

o Under alpine shrubs, slightly shaded wet places; 2900-3600 m.
W Sichuan, NW Yunnan.

15b. Deparia auriculata var. zhongdianensis (Z. R. Wang) Z.
R. Wang, comb. nov.

Hfal Xt 3% zhong dian dui nang jue

Basionym: Lunathyrium auriculatum var. zhongdianense
Z.R. Wang, F1. Reipubl. Popularis Sin. 3(2): 511. 1999.

Fronds with basal acroscopic segments of lower pinnae
slightly enlarged, not pinnatipartite or pinnatilobate, toothed or
long toothed at margin.

o Coniferous forests on mountain slopes; ca. 2800 m. NW Yunnan
(Zhongdian).

16. Deparia giraldii (Christ) X. C. Zhang, Lycophytes Ferns
China, 385. 2012.

Bk 7G %} % 5% shan xi dui nang jue

Athyrium giraldii Christ, Nuovo Giorn. Bot. Ital., n.s., 4:
91. 1897; A. sargentii C. Christensen; 4. subsimile Christ; De-
paria subsimilis (Christ) Fraser-Jenkins; Lunathyrium giraldii
(Christ) Ching.

Rhizomes erect or ascending, clothed with brown, mem-
branous, ovate-lanceolate scales at apices and stipe bases.
Fronds caespitose; fertile fronds (30—)50—70(—90) cm; stipe
stramineous, occasionally brownish chestnut abaxially, (6—)10—
15(-28) cm, 1.5-4 mm in diam., base with rather dense scales,
upward scales sparse or nearly absent, with sparse, thin, short

multicellular hairs; lamina pinnate, oblong-lanceolate or ovate-
lanceolate, (25-)35-60(=75) x 10-15(-28) cm, base slightly
narrowed, apex acuminate; pinnae pinnatipartite, (15—)20-25
pairs, middle pinnae linear-lanceolate, 5—8(—14) x 1-2 cm, base
broader, truncate, apex acuminate, pinnae alternate, ascending,
2-2.5 cm apart, only few pairs of lower pinnae slightly
shortened, subopposite; basal pinnae 2—4.5 cm, not auriculate;
pinna segments 15-22 pairs, oblong, (4-)6(—10) x 3—4 mm, ad-
nate to narrow wing, subspreading, 1-2 mm apart, crenulate or
subentire at margin, apex obtuse-rounded or obtuse; segments
of basal pinnae longer. Veins visible abaxially, pinnate in seg-
ments, 4-6(or 7) pairs, simple. Lamina herbaceous or subpa-
pery when dried, green or greenish brown, rachis and costae
abaxially with sparse hyaline multicellular short hairs, with
multicellular hairs at sinus between segments. Sori oblong to
narrowly lunate, 1-1.5 mm, 2—6 pairs per segment; indusia
similar to sori, pale brown, erose or somewhat ciliate at margin,
usually with short glandular hairs on lower part of back, persis-
tent. Spores bilateral, perispore surface rugate-saccate, papillate
or verrucose processes. 2n = 80*.

e Valley forests; 900-2900 m. S Gansu, Henan, Hubei, Ningxia,
Shaanxi, Shanxi, Sichuan.

17. Deparia hirtirachis (Ching ex Z. R. Wang) Z. R. Wang,
comb. nov.

FBHIXTFEH mao zhou dui nang jue

Basionym: Lunathyrium hirtirachis Ching ex Z. R. Wang,
Acta Phytotax. Sin. 32: 87. 1994.

Rhizomes erect, densely scaly at their apices and stipe
bases; scales dark brown, ovate-lanceolate, up to 1.5 cm, mem-
branous. Fronds caespitose; fertile fronds ca. 80 cm; stipe
stramineous to pale brownish, ca. 15 cm, 34 mm in diam.,
base densely scaly, upward densely clothed with narrowly lan-
ceolate scales and brownish multicellular long hairs; lamina
pinnate-pinnatipartite, narrowly oblong, ca. 65 x 20 cm, gradu-
ally narrowed toward base, apex acuminate; pinnae 20-30
pairs, middle pinnae alternate, ascending, 2-3 cm apart, linear-
lanceolate, up to 10 x ca. 1.8 cm, base subtruncate, pinnatipar-
tite, apex acuminate, 5 or 6 pairs of lower pinnae gradually
shortened to base, lanceolate; basal pinnae auriculate, 1-2 cm,
basiscopic side broader; pinna segments 20 pairs or more,
approximate, spreading, oblong, ca. 8 mm, adnate to broad
wings of costae, toothed at margin, apex rounded. Veins on
abaxial side visible, pinnate in segments, 5—7 pairs, simple.
Lamina herbaceous when dried, rachis and costae with rather
dense multicellular long hairs on both surfaces, veins with
sparse brownish, hyaline multicellular long hairs on both sur-
faces, with few short multicellular hairs at sinus between pinna
segments. Sori oblong, medial on veins, 3 or 4 pairs per seg-
ment, ca. 1 mm; indusia similar to sori, brown, slightly bulging,
ciliate-lacerate at margin, persistent. Spores bilateral, perispore
surface with few low continuous folds.

Evergreen forest margins, streamsides, damp areas; 2400-3900 m.
NW Yunnan [NW Myanmar].

Deparia hirtirachis is similar to D. dolosa in shape but differs by
the spore surface with few continuous folds and no auriculate lobelike
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processes, stipe and rachis with dense multicellular long hairs and scale-
like hairs, and lamina with multicellular long hairs on both surfaces.

18. Deparia liangshanensis (Ching ex Z. R. Wang) Z. R. Wang,
comb. nov.

X #ERR liang shan dui nang jue

Rhizomes stout, ascending. Fronds caespitose, (45-)100
cm; stipe stramineous, much shorter than lamina, densely
clothed with brown, lanceolate scales and multicellular, tortu-
ous, hyaline hairs at base, upward sparsely scaly; lamina pin-
nate with pinnatipartite pinnae, oblong-lanceolate or oblanceo-
late, base narrowly cuneate, apex pinnatifid-acuminate; middle
pinnae lanceolate, 4-12 cm, base slightly broadened, broadly
cuneate or subtruncate, apex acuminate, pinnae alternate, as-
cending or subspreading, separated; lower pinnae numerous,
gradually shortened, 3 or 4 pairs of basal pinnae less than 1 cm,
deltoid auriculate; segments (14—)20 pairs, approximate, ob-
long, adnate to broad wings of costae, subentire or slightly cre-
nate, apex rounded. Veins visible abaxially, pinnate in seg-
ments, up to (4-)6 or 7 pairs, simple. Lamina herbaceous when
dried, with rather dense tortuous, hyaline multicellular hairs on
both surfaces and at segment margins and sinus between
segments. Sori shortly linear, approximate; indusia similar to
sori, curved, single or double, brownish, long hairy, pilose, or
almost glabrate, eroselike or sparsely ciliate at margin. Spores
bilateral, perispore surface with rugate, rugate-saccate, or papil-
late processes.

o Streamsides, forests, damp areas, alpine areas in mountains;
1900-2200 m. W Guizhou, SW Sichuan, Yunnan.

la. Fertile fronds (50-)100 cm; middle

pinnae 6—12 cm; indusia with short

hairs or glabrous ...........ccceceeeeenee. 18a. var. liangshanensis
1b. Fertile fronds ca. 45 cm; middle

pinnae 4-5 cm; indusia with long,

multicellular hairs ........c.cccccceeeieiinnnee 18b. var. sericea

18a. Deparia liangshanensis var. liangshanensis

TR ZRR(JRAZ M) liang shan dui nang jue (yuan bian
zhong)

Basionym: Lunathyrium liangshanense Ching ex Z. R.
Wang, Acta Phytotax. Sin. 32: 89. 1994.

Fertile fronds (50-)100 cm; middle pinnae 6—12 cm; in-
dusia with short hairs or glabrous.

e Streamsides, forests, damp areas, alpine areas in mountains;
1900-2200 m. W Guizhou, SW Sichuan, Yunnan.

Deparia liangshanensis is similar to D. giraldii in shape but is
easily recognized by numerous pairs of lower pinnae gradually
shortened toward the base, basal pair of pinnae often auriculate, stipes
shorter, with dense multicellular hairs throughout, segments also with
multicellular long hairs at margin.

18b. Deparia liangshanensis var. sericea (Ching & Z. R.
Wang) Z. R. Wang, comb. nov.

28X ZERR juan mao dui nang jue

Basionym: Lunathyrium liangshanense var. sericeum
Ching & Z. R. Wang, Acta Phytotax. Sin. 32: 89. 1994.

Plants smaller; fertile fronds ca. 45 cm, middle pinnae 4-5
cm, densely sericeous on frond surfaces, with multicellular long
hairs on indusia.

o Alpine areas in mountains. NW Yunnan.

19. Deparia sichuanensis (Z. R. Wang) Z. R. Wang, comb.
nov.

PYNIXFEERR si chuan dui nang jue

Rhizomes erect, clothed with brownish, membranous,
ovate-lanceolate scales at apices and stipe bases. Fronds caes-
pitose; stipe stramineous or slightly chestnut-colored abaxially,
much shorter than lamina, base densely scaly, upward scales
sparse or nearly absent; lamina pinnate-pinnatipartite, elliptic to
oblanceolate, gradually narrowed toward base, apex pinnatifid-
acuminate; pinnae ascending or spreading, linear-lanceolate,
deltoid-lanceolate, or oblong-lanceolate, base subtruncate, apex
acuminate, pinnae separated, numerous pairs of lower pinnae
gradually shortened, lanceolate, subopposite, basal pinnae often
shortened as auricles; pinna segments oblong, obtuse-rounded
or obtuse, truncate or rounded at apex, adnate to narrow wings
of costae, ascending. Veins visible on surfaces, pinnate in seg-
ments, simple. Lamina herbaceous when dried, greenish brown,
rachis and costae with somewhat dense, multicellular hairs
abaxially, with multicellular hairs at sinus between segments, or
subglabrous or sparsely hairy. Sori oblong or shortly linear,
medial on veins; indusia glabrate or short hairs only on lower
part of back, ciliate at margin, persistent. Spores bilateral, peri-
spore surface with rugate-saccate, rugate, or papillate processes.

e Forests on mountain slopes, damp areas at streamsides; 1400—
3500 m. Chongqing, S Gansu, Guizhou, Hubei, Sichuan, SE Xizang,
Yunnan.

Deparia sichuanensis is similar to D. liangshanensis in shape but
is distinguished by the lamina sparsely hairy on both surfaces, pinna
segments without multicellular long hairs at margin, at most occa-
sionally with 1 or 2 short hairs between teeth. This species is also
similar to D. shennongensis but is distinguished by the multicellular
hairs at the sinus between pinna segments, and rachis and costae with
dense relatively long multicellular hairs abaxially.

la. Hairs on abaxial surface of rachis
and costae thick and long ................ 19a. var. sichuanensis
1b. Hairs on abaxial surface of rachis
and costae thin and short.
2a. Pinnae deltoid-lanceolate,
pinna segments 2—-3 mm
wide, truncate at apex .......... 19b. var. gongshanensis
2b. Pinnae oblong-lanceolate,
pinna segments 4-6 mm
wide, rounded at apex ........... 19c. var. jinfoshanensis

19a. Deparia sichuanensis var. sichuanensis
PO )1 % B R (A ) si chuan dui nang jue (yuan bian zhong)

Basionym: Lunathyrium sichuanense Z. R. Wang, Acta
Phytotax. Sin. 32: 87. 1994.

Hairs on abaxial surface of rachis and costae thick and
long; pinna segments obtuse-rounded or obtuse at apex.
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e Mountain slopes, damp areas at streamsides; 1400-3400 m.
Chonggqing, S Gansu, Guizhou, Sichuan, SE Xizang, Yunnan.

19b. Deparia sichuanensis var. gongshanensis (Z. R. Wang)
Z. R. Wang, comb. nov.

TTII X FEBR gong shan dui nang jue

Basionym: Lunathyrium sichuanense var. gongshanense
Z. R. Wang, Acta Phytotax. Sin. 32: 88. 1994.

Rachis and costae with thin, short, multicellular hairs
sparse on abaxial side or subglabrate; pinnae deltoid-lanceolate;
pinna segments thinner and approximate, 2-3 mm wide, and
truncate at apex.

e Coniferous forests on mountain slopes; ca. 3500 m. Yunnan
(Gongshan).

19c¢. Deparia sichuanensis var. jinfoshanensis (Z. R. Wang) Z.
R. Wang, comb. nov.

SR FEK e yu dui nang jue

Basionym: Lunathyrium sichuanense var. jinfoshanense Z.
R. Wang, Fl. Reipubl. Popularis Sin. 3(2): 511. 1999.

Rachis and costae with thin, short hairs sparse on abaxial
side, or subglabrate; pinna segments rounded at apex and undu-
late-crenulate at margin.

e Forests on mountain slopes; 1500-2100 m. Chongging, Hubei.

20. Deparia sikkimensis (Ching) Nakaike & S. Malik,
Cryptog. Fl. Pakistan 1: 273. 1992 [ “shikkimensis ).

B XT PR xijin dui nang jue

Lunathyrium sikkimense Ching, Acta Phytotax. Sin. 9: 72.
1964.

Rhizomes ascending. Fronds caespitose; fertile fronds ca.
35 cmy; stipe upward stramineous, ca. 10 cm, ca. 1.5 mm in
diam., base densely scaly, upward glabrate; lamina pinnate, nar-
rowly oblong-lanceolate, ca. 30 X 7 cm, acuminate at apex; pin-
nae pinnatipartite, ca. 16 pairs, 3 or 4 lower pairs gradually
shortened toward base, basal pair ca. 1.4 cm, subopposite,
separated, middle pinnae alternate, ca. 1.2 cm apart, linear, ca. 4
cm x 8 mm, shortly acuminate at apex, base truncate, oblique,
pinnatipartite; segments 12—14 pairs, thin, approximate, rectan-
gular or oblong, 34 mm, less than 2 mm wide, entire, obtuse or
subtruncate at apex. Veins visible abaxially, 4 or 5 pairs per seg-
ment, simple. Lamina papery when dried, brown, rachis stra-
mineous, rachis and costae with more brown-red multicellu-
lar hairs abaxially. Sori small, broadly ovate or oblong, 2—4
pairs per segment; indusia similar to sori, dark brown, entire.
Spores bilateral, perispore surface rugose.

Forests; 30004300 m. Xizang (Yadong) [India (Darjeeling)].

Deparia sikkimensis is the smallest species in the genus, with the
pinnae and segments very small and thin.

21. Deparia medogensis (Ching & S. K. Wu) Z. R. Wang,
comb. nov.
B IXTEERR mo tuo dui nang jue

Rhizomes erect or ascending, moderately stout, bearing re-
maining stipe bases, up to 5-6 cm in diam., scaly at apex and
stipe bases; scales large, red-brown or brown, ovate-lanceolate,

up to 15 x 34 mm, membranous. Fronds caespitose; fertile
fronds 70-130 cm; stipe stramineous, sometimes slightly chest-
nut-colored, 10-30 cm, 3-5 mm in diam., base densely scaly,
upward scales gradually sparse; lamina pinnate-pinnatipartite,
oblanceolate or oblong-oblanceolate, 48—85 x 12-26 cm at
middle, gradually narrowed toward base, apex pinnatifid and
shortly acuminate; pinnae 20-25 pairs, lower 5-7 pairs of pin-
nae gradually shortened toward base, subopposite, upward al-
ternate, spreading or slightly ascending; basal pinnae auriculi-
form, ca. 1 cm, ca. 4 cm apart; middle pinnae narrowly lanceo-
late, 7-16 x 1.2-2 cm, base subtruncate or broadly cuneate,
broadest (up to 2.5 cm), pinnatipartite almost to costae, apex
acuminate or long acuminate; segments of middle pinnae more
than 15-25 pairs, spreading, oblong, base broadened, adnate to
narrow wing, separated by narrow space, prominently toothed
at margin, apex obtuse-rounded or obtuse. Veins slightly visible
on both surfaces, pinnate in segments, 57 pairs, simple,
oblique. Lamina herbaceous when dried, rachis, costae, and
veins with sparse thin, short multicellular hairs abaxially, with
sparse red-brown short thick hairs adaxially. Sori oblong or
shortly linear, occasionally J-shaped or horseshoe-shaped on
basal acroscopic side of distal segments of lamina or pinnae, 1—
2 mm, 3-6 pairs per segment, approximate; indusia similar to
sori, brownish, erose at margin or subciliate, persistent. Spores
bilateral, perispore surface with few low folds.

e Broad-leaved, mixed, and coniferous forests; 25004000 m. SE
Xizang, Yunnan.

Deparia medogensis is very similar to plants called Lunathyrium
allantodioides (Beddome) Ching (Acta Phytotax. Sin. 9: 72. 1964;
Athyrium allantodioides Beddome, Ferns Brit. India, t. 221. 1867 (Type
K"); Deparia allantodioides (Beddome) Kato) from N India, Bhutan,
Nepal, Pakistan, and Taiwan. The chromosome number reports from
India were diploid or tetraploid, 2n = 80 or 160. But the spores of the
type specimens in K are unequal in size, rounded, black, abortive, which
shows it should be a hybrid, Lunathyrium *allantodioides (Z. R. Wang,
F1. Reipubl. Popularis Sin. 3(2): 308. 1999). The relationship between
them needs further study.

la. Ventral face of lobes and back

of indusium without glands ............... 21a. var. medogensis
1b. Ventral face of lobes and back

of indusium with small, lemon-

yellow, transparent, granular

glands .......cooeeii e 21b. var. glandulifera

21a. Deparia medogensis var. medogensis
s ZEBR (R A ) mo tuo dui nang jue (yuan bian zhong)

Basionym: Lunathyrium medogense Ching & S. K. Wu in
C. Y. Wy, FL. Xizang. 1: 120. 1983; L. medogense var. wei-
mingii Z. R. Wang.

Ventral face of lobes and back of indusium without glands.

o Damp places in broad-leaved forests; 2800—4000 m. SE Xizang,
NW Yunnan.

21b. Deparia medogensis var. glandulifera (W. M. Chu) Z. R.
Wang, comb. nov.

AT FER 1i xian dui nang jue
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Basionym: Lunathyrium medogense var. glanduliferum W.
M. Chu, F1. Yunnan. 20: 720. 2006.

Ventral face of lobes and back of indusium with small,
lemon-yellow, transparent, granular glands.

o Beside streams under Abies forests; ca. 3100 m. Yunnan.

22. Deparia vegetior (Kitagawa) X. C. Zhang, Lycophytes
Ferns China, 391. 2012.

VAT AEXFZERR he bei dui nang jue

Rhizomes erect, sometimes branched, short, apex like base
of stipe, densely clothed with red-brown or brown, membra-
nous, broadly lanceolate large scales, long scales, and multicel-
lular hairs. Fronds caespitose; stipe stramineous, red-brownish,
or brown, subglabrate abaxially; lamina pinnate-pinnatipartite,
narrowly oblong or oblanceolate, rarely oblong or obovate; pin-
nae (15-)20 pairs, alternate, ascending, lower pinnae gradually
slightly shortened, middle pinnae lanceolate, base broadly cune-
ate, pinnatipartite, apex acuminate; pinna segments (10-)15—
18(-20) pairs, slightly ascending, oblong, ovate-oblong, or
obtuse-triangular, margin subentire or undulate-crenate, apex
rounded-obtuse or obtuse-acute. Veins impressed adaxially,
slightly convex abaxially, pinnate in segments, 4 or 5 pairs,
simple or occasionally forked. Lamina herbaceous or papery,
greenish brown, brown, or pale brown; sterile lamina abaxially
with abundant short multicellular hairs, fertile lamina subgla-
brate on both surfaces; rachis and costae concolored to stipe,
with sparse short hairs or subglabrate abaxially. Sori oblong, 2—
4 pairs per segment; indusia pale brown, lunate, subentire, per-
sistent. Spores bilateral, perispore surface with few low folds.

® Valley forests, wet areas, streamsides; 400-2800 m. Chongqing,
Gansu, Hebei, Henan, Shaanxi, Shandong, Shanxi, Sichuan.

la. Lamina oblong or obovate, lower
pinnae gradually slightly narrowed,
basal pinna segments slightly
broadened; segments deltoid-
oblong, ca. 2 x as long as broad,
toothed at margin; veins
frequently forked .......ocooevivieecininnnne 22c. var. miyunensis
1b. Lamina narrowly oblong or
oblanceolate, lower pinnae not
narrowed toward base; segments
oblong, nearly as broad as long,
serrulate or subentire at margin;
veins simple.
2a. Lamina herbaceous; indusia
brown, membranous, distally
open when sori mature ................... 22a. var. vegetior
2b. Lamina nearly papery; indusia
pale brown, papery, smooth,
still covering sori and
conchiform when mature ................. 22b. var. turgida

22a. Deparia vegetior var. vegetior
LT #EFR(JE A M) he bei dui nang jue (yuan bian zhong)

Athyrium pycnosorum Christ var. vegetius Kitagawa, Rep.
First Sci. Exped. Manchoukuo 4(2): 72. 1935; Lunathyrium

pycnosorum Koidzumi var. vegetius (Kitagawa) Sa. Kurata; L.
vegetius (Kitagawa) Ching.

Lamina herbaceous; indusia brown, membranous, distally
open when sori mature. 2n = 160*.

o Valley forests, wet areas, streamsides; 400-2600 m. Gansu, He-
bei, Henan, Shaanxi, Shandong, Shanxi, Sichuan.

This taxon has been confused with Deparia acrostichoides
(Swartz) M. Kato (Athyrium acrostichoides (Swartz) Diels; Luna-
thyrium acrostichoides (Swartz) Ching).

22b. Deparia vegetior var. turgida (Ching & Z. R. Wang) Z.
R. Wang, comb. nov.

Sei X 2ERR ke gai dui nang jue

Basionym: Lunathyrium vegetius var. turgidum Ching &
Z.R. Wang, Acta Phytotax. Sin. 32: 91. 1994.

Lamina narrowly oblong or oblanceolate, pinna segments
as long as broad, veins simple. Indusia pale brown, papery,
relatively smooth on surface, conchiform when mature and
covering sori, perispore surface rugose.

o Damp areas, streamsides, forests; 1400-2800 m. Chongging, Si-
chuan.

22c¢. Deparia vegetior var. miyunensis (Ching & Z. R. Wang)
Z.R. Wang, comb. nov.

FE=STFEHR mi yun dui nang jue

Basionym: Lunathyrium vegetius var. miyunense Ching &
Z.R. Wang, F1. Reipubl. Popularis Sin. 3(2): 509. 1999.

Lamina oblong or obovate; lower pinnae slightly
shortened toward base, basal pinnae prominently shortened;
pinna segments widely separated from each other, broader and
longer, ca. 2 x as long as broad, deltoid-ovate or oblong, margin
prominently toothed, apex obtuse; veins frequently forked. 2n =
ca. 160*.

® Damp areas, streamsides, broad-leaved forests; 1100-1200 m.
Beijing (Miyun: Wuling Shan).

23. Deparia acuta (Ching) Fraser-Jenkins, New Sp. Syndr. In-
dian Pteridol. 104. 1997.

R XTEERR jian pian dui nang jue

Rhizomes erect, densely scaly at apex and stipe bases;
scales red-brown, oblong, membranous, acuminate at apex.
Fronds caespitose; fertile fronds 30—80 cm; stipe pale stramin-
eous, 15-21 cm, 2-2.5 mm in diam., densely scaly at base;
scales brown, lanceolate, ca. 1 cm; stipe upward naked; lamina
pinnate-pinnatipartite, narrowly elliptic or oblong-lanceolate,
3545 x 10-15 cm at middle, base narrowed, apex acuminate;
pinnae 15-20 pairs, slightly ascending, sessile, separated by
narrower space, lower pinnae subopposite, upper pinnae alter-
nate, only few of lower pinnae slightly shortened, basal pinnae
2.5-4 cm, second basal pinnae up to 6 cm; middle pinnae lan-
ceolate, somewhat falcate, 7-9 x 1.5-2 cm at base, 2-3 cm
apart, base equilateral, truncate, broader, pinnatipartite into nar-
row costal wings, apex acuminate; pinna segments 10—17 pairs,
subspreading, distant or approximate, oblong, serrulate, sub-
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entire, or dentate at margin, obtuse or obtuse-rounded at apex;
basal segments larger, ca. 1 cm x 4 mm, upper segments 7—8
mm. Veins visible abaxially, 5-7 pairs per segment, up to 9
pairs in basal segments, simple, oblique. Lamina herbaceous
when dried, pale greenish brown, rachis and costae with brown
multicellular hairs abaxially, costules with very sparse, short
thick hairs on both surfaces, without multicellular hairs at sinus
between pinna segments. Sori lunate or shortly linear, 3—5 pairs
per segment, up to 6 pairs in basal pinna segments, oblique;
indusia similar to sori, brown, firm, entire, persistent. Spores
bilateral, perispore surface with rugose folds.

Forests, valleys; 27004000 m. Sichuan, Xizang [W Himalaya, N
India, N Pakistan].

Fraser-Jenkins (Taxon. Revis. Indian Subcontinental Pterido-
phytes, 240. 2008) argued that Deparia acuta should be called D. sub-
similis (Christ) Fraser-Jenkins (l.c.: 239; Athyrium subsimile Christ, Bull.
Soc. Bot. Ital. 1898. 29. 1898) and that A. subsimile is not conspecific
with D. giraldii.

la. Pinna segments 10—13 pairs ................ 23c. var. liubaensis
1b. Pinna segments 13—17 pairs.
2a. Pinna segments distant,

serrulate or subentire at margin .......... 23a. var. acuta
2b. Pinna segments approximate,
dentate at margin ...........ceeeuenee 23b. var. bagaensis

23a. Deparia acuta var. acuta
RFSTEPR(EA M) jian pian dui nang jue (yuan bian zhong)

Lunathyrium acutum Ching, Acta Phytotax. Sin. 9: 73.
1964; L. bomiense Ching & S. K. Wu; L. latibasis Ching; L.
tibeticum Ching.

Pinna segments 13—17 pairs, distant, with serrulate or sub-
entire margin.

Forests, valleys; 27004000 m. Sichuan, Xizang [W Himalaya, N
India, N Pakistan].

23b. Deparia acuta var. bagaensis (Ching & S. K. Wu) Z. R.
Wang, comb. nov.

ST 2B ba ga dui nang jue

Basionym: Lunathyrium bagaense Ching & S. K. Wu in
C. Y. Wu, Fl. Xizang. 1: 118. 1983; L. acutum var. bagaense
(Ching & S. K. Wu) Z. R. Wang.

Pinna segments 13—17 pairs, approximate, oblong, sub-
truncate, dentate at margin, obtuse at apex.

o Forests; ca. 3400 m. Xizang.

23c. Deparia acuta var. liubaensis (Z. R. Wang) Z. R. Wang,
comb. nov.

FNEXTEEBR liu ba dui nang jue

Basionym: Lunathyrium vegetius (Kitagawa) Ching var.
liubaense Z. R. Wang, Acta Phytotax. Sin. 32: 91. 1994; L. acu-
tum var. liubaense (Z. R. Wang) Z. R. Wang.

Pinna segments 1013 pairs.

® About 3300 m. Sichuan (Kangding, Liuba).

The spore surface of Deparia acuta var. liubaensis has folded pro-
cesses, an intermediate character between D. acuta var. acuta and D.
vegetior. It is more similar to var. acuta in the long multicellular hairs
on the abaxial surface of rachis, costae, and fertile pinnae, and the
indusia shortly ciliate at margin. However, the pinna segments are fewer
than in var. acuta, and in this character var. liubaensis is similar to D.
vegetior. Deparia acuta var. liubaensis occurs in localities between D.
acuta and D. vegetior. Their relationship needs further study.

24. Deparia emeiensis (Z. R. Wang) Z. R. Wang, comb. nov.
Pl Xt #E 5% bang bao dui nang jue

Basionym: Lunathyrium emeiense Z. R. Wang, F1. Rei-
publ. Popularis Sin. 3(2): 510. 1999.

Fronds caespitose; fertile fronds ca. 90 cm; stipe ca. 20
cm, ca. 4 mm in diam., subglabrous; lamina pinnate-pinnati-
partite, narrowly oblong-lanceolate, ca. 58 x 18 cm, base gradu-
ally narrowed, apex acuminate; pinnae ca. 20 pairs, middle
pinnae alternate, ascending, linear-lanceolate, ca. 10.5 x 1.8-2
cm, base broader and subtruncate, subequilateral, pinnatipartite,
apex long acuminate; lower 5 or 6 pairs of pinnae gradually
shortened toward base; basal pinnae spreading, lanceolate, ca. 2
x 1 cm, acroscopic base broader, ca. 5 cm apart from second
basal pinnae, upper pinnae gradually closer; pinna segments ca.
15 pairs, ascending, separated by narrow space, oblong, adnate
to narrow wing, apex and distal margin serrulate, apex obtuse-
rounded. Veins visible on both surfaces, pinnate in segments, 6
or 7 pairs, simple, occasionally forked, oblique. Lamina herba-
ceous when dried, greenish brown, rachis, costae, and veins
abaxially occasionally with short multicellular hairs or sub-
glabrate. Sori oblong to shortly linear, 1-2 mm, medial, 2—4
pairs per segment; indusia similar to sori, brown, slightly erose
at margin. Spores bilateral, perispore surface with dense bacu-
late or thin long rugate processes.

e Shrub groves on mountain slopes, damp areas; 2000-2100 m.
Sichuan (Emei Shan).

Deparia emeiensis is very similar to D. wilsonii; however, the
segments are prominently toothed at the margin, and the spore surface
has dense baculate or thin long rugate processes.

25. Deparia ludingensis (Z. R. Wang & Li Bing Zhang) Z. R.
Wang, comb. nov.

VEXTEERR 1u ding dui nang jue

Basionym: Lunathyrium ludingense 7. R. Wang & Li Bing
Zhang, Acta Bot. Yunnan. 17: 303. 1995.

Rhizomes erect, stout, densely clothed with brown, mem-
branous, ovate-lanceolate scales at apex and stipe bases. Fronds
caespitose; fertile fronds up to 97 cm; stipe ca. 27 cm, ca. 5 mm
in diam. at base; lamina pinnate-pinnatipartite, oblong-lanceo-
late, ca. 70 x 21 cm, base slightly narrowed, sterile, apex acu-
minate; pinnae 26 pairs, sessile, alternate, narrowly deltoid-
ovate to ovate-lanceolate, 511 x 2-2.5 cm at middle, apex long
acuminate; lower pinnae prominently broadened at base, pin-
natipartite to narrow wings of costa; pinna segments 11-18
pairs, alternate, spreading, oblong, 12-16 x 3-5 mm, very ap-
proximate, toothed at margin, apex acute or obtuse-rounded;
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basal segments recurved to rachis. Veins visible, pinnate in seg-
ments, 6-9 pairs, alternate, often forked. Lamina herbaceous
when dried, green. Sori oblong to shortly linear; indusia pale
brown, oblong or lunate, membranous, erose at margin, persis-
tent. Spores bilateral, perispore surface with more dense rugate-
saccate or papillate processes.

e About 3600 m. Sichuan (Luding).

Deparia ludingensis is close to D. wilsonii but differs in the lower
pinnae ovate-triangular or ovate-lanceolate, prominently enlarged at
base, pinna base + recurved to the rachis, and pinna segments acute or
obtuse-rounded at apex and dentate at margin.

26. Deparia wilsonii (Christ) X. C. Zhang, Lycophytes Ferns
China, 391. 2012.

k1L #EBR e shan dui nang jue

Rhizomes erect, stout, densely scaly at apices and stipe
bases; scales brown, broadly lanceolate to linear-lanceolate,
membranous. Fronds caespitose; fertile fronds up to 1-1.5 m;
stipe up to 50 cm, up to 6 mm in diam., base scaly, upward
sparsely scaly; lamina pinnate, oblong to narrowly oblong, up
to 100 x 30 cm, apex pinnatifid-acuminate; pinnae pinnati-
partite, up to 30 pairs, lower pinnae slightly shortened; middle
pinnae lanceolate or narrowly lanceolate, up to 20 x 3 cm, base
broadened, subtruncate or broadly cuneate, pinnatipartite to
wings of costa, apex long acuminate; pinna segments up to 25
pairs, approximate or distant, oblong or triangular, up to 10 x 5
mm, margin sparsely crenulate or subentire, or prominently
toothed, apex + rounded, subtruncate or obtuse-triangular. Veins
visible, pinnate in segments, simple or forked. Lamina herba-
ceous or thickly herbaceous when dried, green, with short or
long hairs on rachis and costae abaxially. Sori oblong to shortly
linear; indusia pale brown, oblong to shortly linear, occasion-
ally J-shaped or double, subentire at margin. Spores bilateral,
perispore surface with dense rugate-saccate or papillate pro-
cesses.

e Damp areas, forests on mountain slopes, streamsides, shrub
groves, mixed forests, valley forests; 1400-3800 m. S Gansu, Guizhou,
W Hubei, Sichuan, Xizang, NW Yunnan.

la. Pinna segments subentire or crenulate at
MATZIN veveveieiereeeieeeeeeeeee e eeseeseeenes 26a. var. wilsonii
1b. Pinna segments prominently toothed at
margin.
2a. Pinnae narrowly triangular, or pinna
segments obtuse-triangular; pinna
segments with long teeth at margin;
veins frequently forked, at least on
basal segments of middle pinnae.
3a. Pinnae narrowly triangular,
gradually broadened to base;
pinna segments oblong or
narrowly ovate, approximate,
toothed at margin; veins
sometimes forked only in
basal segments of middle
PINNAE ..o 26b. var. incisoserrata
3b. Pinnae lanceolate or oblanceolate,
not gradually broadened to base;

pinna segments obtuse-triangular,
widely distant, with long teeth or
lobed at margin; veins mostly
2-forked, occasionally
3-forked ..o, 26c. var. habaensis
2b. Pinnae linear-lanceolate; pinna
segments oblong, serrulate at
margin; veins simple.
4a. Plants 80—100 cm or more,
hairs on abaxial surface of
rachis and costae thin, short .... 26d. var. maxima
4b. Plants less than 80 cm,
multicellular hairs on abaxial
surface of rachis and costae
thick, 1oNg ....ccoceverereeirieienene 26e. var. muliensis

26a. Deparia wilsonii var. wilsonii
Ik 111 6 2R (R AE ) e shan dui nang jue (yuan bian zhong)

Athyrium wilsonii Christ, Bull. Herb. Boissier, sér. 2, 3:
512. 1903; Lunathyrium wilsonii (Christ) Ching.

Pinna segments subentire or crenulate at margin. 2z = 80*.

o Damp areas, forests on mountain slopes, streamsides; 1400—
3700 m. S Gansu, Guizhou, W Hubei, Sichuan, SE Xizang, NW Yun-
nan.

26b. Deparia wilsonii var. incisoserrata (Ching & Z. R.
Wang) Z. R. Wang, comb. nov.

HZXTFEPR rui lie dui nang jue

Basionym: Lunathyrium wilsonii var. incisoserratum
Ching & Z. R. Wang, Acta Phytotax. Sin. 32: 92. 1994.

Pinnae narrowly triangular, broadened at base; pinna seg-
ments oblong or narrowly ovate, approximate, toothed; veins
usually simple but forked in basal segments of middle pin-
nae.

o Streamsides, forests, shrub groves, wet grassy areas; 2800-3500
m. NW Yunnan (Déqgén).

The epithet was first introduced as “Lunathyrium incisoserratum”
(Ching in Y. L. Zhang et al., Sporae Pterid. Sin. 232. 1976), but this
was not validly published because no Latin description or diagnosis,
or reference to such, was provided (Melbourne Code, Art. 39.1).

26¢. Deparia wilsonii var. habaensis (Ching & Z. R. Wang) Z.
R. Wang, comb. nov.

M EXT#ERR ha ba dui nang jue

Basionym: Lunathyrium wilsonii var. habaense Ching &
Z.R. Wang, Acta Phytotax. Sin. 32: 91. 1994.

Pinnae lanceolate or oblanceolate; pinna segments dis-
tant, obtuse-triangular, with long teeth or shallowly lobed at
margin, veins frequently forked.

o Valley forests; ca. 2800 m. NW Yunnan (Zhongdian).

26d. Deparia wilsonii var. maxima (Ching & Z. R. Wang) Z.
R. Wang, comb. nov.

KRAFTFER da dui nang jue
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Basionym: Lunathyrium wilsonii var. maximum Ching &
Z.R. Wang, Acta Phytotax. Sin. 32: 92. 1994.

Plants large (up to 100 cm or more). Pinnae and pinna seg-
ments broader, pinna segments prominently toothed at margin.
Hairs on rachis and costae abaxially thin and short.

o Mixed forests, wet areas; 2200-3100 m. S Gansu, Sichuan.

The epithet was first introduced as “Lunathyrium maximum”
(Ching in Y. L. Zhang et al., Sporae Pterid. Sin. 233. 1976), but this was
not validly published because no Latin description or diagnosis, or
reference to such, was provided (Melbourne Code, Art. 39.1).

26e. Deparia wilsonii var. muliensis (Z. R. Wang) Z. R. Wang,
comb. nov.

A BN ZEFR mu li dui nang jue

Basionym: Lunathyrium wilsonii var. muliense Z. R. Wang,
Acta Phytotax. Sin. 32: 92. 1994.

Fronds less than 80 cm, with hairs on rachis and costae
abaxially thick and long. Pinnae linear-lanceolate; pinna seg-
ments oblong and serrulate at margin.

o Coniferous forests on mountain slopes; 3300-3800 m. Sichuan,
Xizang.

27. Deparia vermiformis (Ching, Boufford & K. H. Shing) Z.
R. Wang, comb. nov.

WAL+ #EFR hu bei dui nang jue

Basionym: Lunathyrium vermiforme Ching, Boufford &
K. H. Shing, J. Arnold Arbor. 64: 23. 1983.

Rhizomes erect, short, apex clothed with dark brown,
membranous, lanceolate scales. Fronds caespitose; fertile fronds
ca. 74 cm; stipe upward dark stramineous, less than 20 cm, ca.
2 mm in diam., base densely scaly, upward gradually glabrate;
lamina pinnate-pinnatipartite, oblong-lanceolate, ca. 55 x 18 cm
at middle, base gradually narrowed, apex acuminate; pinnae ca.
20 pairs, spreading, separated by narrow space, many lower
pinnae gradually shortened, space between pinnae broader than
in upper pinnae; basal pinnae auriculate, ca. 1 cm; middle pin-
nae lanceolate to narrowly lanceolate, somewhat falcate, ca. 10
x 1.6 cm at base, base subtruncate, pinnatipartite, apex acumi-
nate; pinna segments ca. 20 pairs, approximate, oblong, ca. 7 X
4 mm, margin subentire, apex obliquely truncate or obtuse-
rounded. Veins visible on both surfaces, pinnate in segments, 4
or 5 pairs, simple. Lamina herbaceous when dried, green, pin-
nae subglabrate on both surfaces, rachis and costae abaxially
with sparse thin, short multicellular hairs. Sori shortly linear,
never curved even in distal parts of lamina or pinnae, 3 or 4
pairs per segment; indusia shortly linear, subentire. Spores bilat-
eral, surface with rugate, rugate-saccate, or papillate processes.

o Valleys, damp areas; ca. 1500 m. W Hubei (Lichuan).

28. Deparia shennongensis (Ching, Boufford & K. H. Shing)
X. C. Zhang, Lycophytes Ferns China, 390. 2012.

X3 hua zhong dui nang jue

Lunathyrium shennongense Ching, Boufford & K. H.

Shing, J. Arnold Arbor. 64: 21. 1983; L. centrochinense Ching
ex K. H. Shing.

Rhizomes stout, erect or ascending, apex together with
stipe base with brown or blackish brown, membranous, broadly
lanceolate, large scales. Fronds caespitose; fertile fronds (30-)
70(—=100) cm; stipe stramineous or reddish brown, (8-)12(-17)
cm, 2(—4) mm in diam., grooved adaxially, with sparse, thin,
short hairs or subglabrate; lamina pinnate-pinnatipartite, oblan-
ceolate or oblong-oblanceolate, (25-)60-80 x (6-)15-20 cm,
base gradually narrowed, apex acuminate; pinnae (15-)20-22
(=30) pairs, lower 6—10 pairs of pinnae gradually shortened;
basal pinnae often deltoid, small, auricle ca. 1 cm, subopposite,
more widely separated from second basal pinnae; middle
pinnae alternate, 1-3 cm apart, spreading or slightly ascending,
narrowly lanceolate, (3—)10-12 x 1-2 cm, broadest at base,
base subtruncate, sessile, pinnatipartite, apex long acuminate;
pinna segments ca. 22 pairs, oblong, middle pinnae (3—)7-8
x 3(=5) mm at base, basal segments slightly longer, margin
subentire or crenate, apex rounded-obtuse and crenate. Veins
visible on both surfaces, pinnate in segments, 5—7 pairs per seg-
ment, simple. Lamina herbaceous when dried, green, rachis and
costae abaxially with sparse short multicellular hairs or sub-
glabrate, adaxial surface with sparse brown short hairs. Sori
elliptic or shortly linear, 1.5-2 mm, (3 or)4 or 5(or 6) pairs per
segment; indusia pale brown, elliptic or shortly linear, occa-
sionally J-shaped in distal parts of lamina and pinnae, margin
slightly erose or subentire. Spores bilateral, perispore surface
with rugate, rugate-saccate, or papillate processes. 2n = 80*.

e Mountain slopes, forests, wet places; 200-3300 m. Anhui, Gui-
zhou, Hebei, Henan, Hubei, Hunan, Jiangxi, Shaanxi, Sichuan, Yunnan,
Zhejiang.

Deparia shennongensis is similar to D. dolosa in the shape of
fronds, but the rachis and costae are abaxially shortly hairy or subgla-
brate (vs. long hairy on both surfaces). This species is diploid, while D.
dolosa is tetraploid.

29. Deparia truncata (Ching ex Z. R. Wang) Z. R. Wang,
comb. nov.

BELXTZERR jie tou dui nang jue

Basionym: Lunathyrium truncatum Ching ex Z. R. Wang,
F1. Reipubl. Popularis Sin. 3(2): 510. 1999.

Rhizomes ascending, clothed with brown, membranous,
broadly lanceolate scales at apex, like stipe bases. Fronds caes-
pitose; fertile fronds 5060 cm; stipe stramineous, ca. 10 cm,
ca. 2 mm in diam., with sparse multicellular hairs and narrow
scales; lamina pinnate, oblong, 40—50 X ca. 14 cm at middle,
apex acuminate; pinnae pinnatipartite, ca. 20 pairs, lower 5 or 6
pairs of pinnae gradually shortened, ca. 5 mm; middle pinnae
alternate, 2.5-3 cm apart, slightly ascending, linear-lanceolate,
8-9 x ca. 1.5 cm, base subtruncate, pinnatilobed to 2/3 to costa,
apex long acuminate; pinna segments ca. 15 pairs, approximate,
nearly as long as wide or slightly longer, oblong, ca. 4 mm,
margin entire or subentire, apex truncate or retuse. Veins visible
abaxially, ca. 5 pairs per segment, simple. Lamina papery when
dried, greenish brown, rachis stramineous, with sparse multi-
cellular long hairs, costae abaxially with sparse short multi-
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cellular hairs. Sori approximate, shortly linear, 1.5-2 mm, 2
or 3 pairs per segment; indusia yellow-brown, shortly linear,
entire or slightly erose at margin, persistent. Spores bilateral,
perispore surface with more dense papillate processes.

e About 3500 m. NW Yunnan.

30. Deparia brevipinna (Ching & K. H. Shing ex Z. R. Wang)
Z. R. Wang, comb. nov.

KPS ZERR duan yu dui nang jue

Basionym: Lunathyrium brevipinnum Ching & K. H.
Shing ex Z. R. Wang, Acta Phytotax. Sin. 32: 85. 1994.

Rhizomes erect, short, scaly at apex, like stipe bases;
scales brown, lanceolate, ca. 4 mm, membranous. Fronds cae-
spitose; fertile fronds ca. 30 cm; stipe stramineous, 5—7 cm,
rarely longer, ca. 1.4 mm in diam., subglabrate; lamina pin-
nate-pinnatipartite, lanceolate, 20-25 x ca. 6 cm at middle,
base slightly narrowed, apex acuminate; pinnae ca. 15 pairs,
spreading, sessile, upper pinnae alternate; lower pinnae sub-
opposite, ca. 2 cm apart, lower 2 pairs of pinnae slightly
shortened; basal pinnae ca. 1.5 cm, not auriculate; middle pin-
nae lanceolate, ca. 3 x 1-1.3 c¢m, base broader, pinnatipartite
to wings of costa, apex acute or shortly acuminate; pinna seg-
ments 6-8 pairs, approximate, ascending, deltoid-oblong, mar-
gin entire, apex obtuse, rarely obtuse-acute; basal segments
slightly larger, up to 5 x ca. 2.6 mm, sparsely crenate. Veins
visible abaxially, pinnate in segments, 3 or 4 pairs, up to 5 pairs
in basal acroscopic segments, simple, oblique. Lamina herba-
ceous when dried, greenish brown, subglabrate, only abaxial
side of costae with sparse short, brown, thin multicellular hairs.
Sori 3—6 per segment, small, oblong-ovate, oblique; indusia pale
green, shortly lunate, thick, margin slightly erose, persistent.
Spores bilateral, perispore surface with denser rugate-saccate or
papillate processes.

® Shrub groves; 2200-3000 m. Yunnan.

Deparia brevipinna is close to D. shennongensis in shape but dif-
fers by the leaves smaller, pinnae fewer, usually less than 12 pairs,
shorter, usually ca. 3 cm, no more than 5 cm, slightly broadened at base,
and pinna segments fewer, 5—7 pairs, rounded-obtuse or subtruncate at
apex.

“Lunathyrium latibasis” (Ching in Y. L. Zhang et al., Sporae
Pterid. Sin. 233. 1976), not Ching (1983), belongs here but was not
validly published because no Latin description or diagnosis, or refer-
ence to such, was provided (Melbourne Code, Art. 39.1).

31. Deparia dolosa (Christ) M. Kato, comb. nov.
E WX kun ming dui nang jue

Rhizomes erect or ascending, clothed with brown-red,
membranous, broadly lanceolate large scales at apex. Fronds
caespitose; fertile fronds (30-)100-120 cm; stipe stramineous
or slightly reddish brown, (6-)24 cm, base with brown, ovate-
lanceolate scales, upper part with thin scales or tortuous, hya-
line, multicellular hairs; lamina pinnate-pinnatipartite, narrowly
oblong-lanceolate or narrowly oblanceolate, (25-)80 x (10-)
15(-25) cm, gradually narrowed to base, apex pinnatifid—
shortly acuminate; pinnae (10—)30 pairs or more, lower pinnae
subopposite, upper pinnae alternate, spreading or slightly as-

cending, ca. 2 cm apart, 7 or 8 pairs of lower pinnae gradually
shortened; basal pinnae 1-2 c¢m, broadened, triangular; middle
pinnae lanceolate to narrowly lanceolate, (4—-)8—10(—13) x 1-2
cm, broader at base, base subtruncate or broadly cuneate, pin-
natipartite, apex acuminate; pinna segments (10-)15(—20) pairs,
separated by narrow space, slightly ascending, oblong or del-
toid-oblong, (3-)8-9(-12) x 3—5 mm, adnate to broad wing of
costa, margin toothed or subentire, apex obtuse or obtuse-
rounded. Veins visible on both surfaces, pinnate in segments, 4
or 5(=7) pairs, simple, sometimes forked in basal segments.
Lamina herbaceous when dried, brown-green, rachis, costae,
and veins on both surfaces with sparse longer multicellular
hairs. Sori oblong or shortly linear, sometimes J-shaped in distal
part of pinna, 1.5-2 mm, 3-5 pairs per segment; indusia similar
to sori, brownish, slightly erose at margin, persistent. Spores bi-
lateral, perispore surface with rugate, rugate-saccate, or papil-
late processes. 2n = 160*.

o Valleys, forests, wet areas; 1900-3500 m. SW Sichuan, Yunnan.

la. Pinna segments oblong, 8-9 x ca. 4 mm,

toothed at margin .........cceceeeeveveecenirreennnen 31a. var. dolosa
1b. Pinna segments deltoid-oblong, ca.
5 x 3 mm, subentire at margin .............. 31b. var. chinensis

31a. Deparia dolosa var. dolosa

EL I X 2R (JFL A8 FH) kun ming dui nang jue (yuan bian
zhong)

Basionym: Athyrium dolosum Christ, Bull. Acad. Int.
Géogr. Bot. 17: 136. 1907; Lunathyrium dolosum (Christ)
Ching.

Pinna segments oblong, larger (8-9 x ca. 4 mm) and
toothed at margin.

o Valleys, forests, wet areas; 1900-3500 m. SW Sichuan, Yunnan.

“Lunathyrium pubescens” (Ching in Y. L. Zhang et al., Sporae
Pterid. Sin. 233. 1976) belongs here but was not validly published
because no Latin description or diagnosis, or reference to such, was
provided (Melbourne Code, Art. 39.1).

31b. Deparia dolosa var. chinensis (Z. R. Wang) Z. R. Wang,
comb. nov.

Bk X 2R geng ma dui nang jue

Basionym: Lunathyrium dolosum var. chinense Z. R.
Wang, F1. Reipubl. Popularis Sin. 3(2): 316. 1999.

Pinna segments deltoid-oblong, small (ca. 5 x 3 mm), sub-
entire at margin.

o Forests; ca. 2300 m. SW Yunnan (Gengma).

The epithet was first introduced as “Lunathyrium chinense”
(Ching in Y. L. Zhang et al., Sporae Pterid. Sin. 231. 1976), but this
was not validly published because no Latin description or diagnosis,
or reference to such, was provided (Melbourne Code, Art. 39.1).

32. Deparia jiulungensis (Ching) Z. R. Wang, comb. nov.
FIEXIEERR jiu long dui nang jue

Rhizomes erect or ascending, densely clothed with brown
or dark brown, membranous, broadly lanceolate scales at apex,



ATHYRIACEAE 435

like stipe bases. Fronds caespitose; fertile fronds (30—)70-80
cm; stipe stramineous or brownish red, (5-)10-14(-20) cm,
(2-)3—4 mm in diam., with rather dense, crispate, zigzag, thick
multicellular hairs and narrow scales in lower part, upward
gradually sparse; lamina pinnate-pinnatipartite, oblanceolate
or oblong-lanceolate, (25-)50-60(—65) x (8-)12—-15(-20) cm,
pinnatifid and shortly acuminate at apex, gradually narrowed
toward base; pinnae (15-)20 pairs, many lower pinnae gradu-
ally shortened; basal pinnae often 0.5—-1 cm, subopposite; upper
pinnae alternate; middle pinnae spreading or slightly ascending,
narrowly lanceolate, (4—)8—10 x 1-2 cm, broadened to base,
base subtruncate, apex long acuminate; pinna segments ca. 12
pairs, approximate, oblong, (3—)5-8 x 3—4(-5) mm, margin
subentire, sometimes crenulate, apex obtuse-rounded. Veins
visible on both surfaces, pinnate in segments, 57 pairs, simple.
Lamina herbaceous when dried, rachis and costae abaxially
with thick multicellular hairs. Sori oblong or lunate, sometimes
J-shaped in distal parts of lamina and pinnae, 1.5-2 mm, 3-5
pairs per segment; indusia similar to sori, pale brown, margin
slightly erose or shortly ciliate, persistent; spores bilateral, peri-
spore surface with rather densely rugose-saccate or papillate
processes.

Forests, wet places, rock crevices, mountain slopes; 900-2700 m.
Anhui, Jiangxi, Sichuan, Taiwan, Zhejiang [C and S Japan].

la. Stipe stramineous; multicellular hairs

on stipe and rachis straight; indusia

shortly ciliate at margin ..........c........ 32a. var. jiulungensis
1b. Stipe stramineous or brownish red,

multicellular hairs on stipe and rachis

crispate; indusia slightly erose

At MATZIN eeveeeereveeeieeeieceeeeeeienne 32b. var. albosquamata

32a. Deparia jiulungensis var. jiulungensis
FLESTFERL(JFAEF) jiu long dui nang jue (yuan bian zhong)

Basionym: Lunathyrium jiulungense Ching, Bull. Bot.
Res., Harbin 2(2): 71. 1982; L. orientale Z. R. Wang & J. J.
Chien var. huangshanense Z. R. Wang; L. orientale var. jiulun-
gense (Ching) Z. R. Wang.

Stipe stramineous; multicellular hairs on stipe and rachis
straight; indusia shortly ciliate at margin.

® Rock crevices, mountain slopes, forests, wet places; 900-2700
m. Anhui, Jiangxi, Sichuan, Zhejiang.

32b. Deparia jiulungensis var. albosquamata (M. Kato) Z. R.
Wang, comb. nov.

AKX dong ya dui nang jue

Basionym: Deparia pycnosora (Christ) M. Kato var. albo-
squamata M. Kato, J. Fac. Sci. Univ. Tokyo, Sect. 3, Bot. 13(4):
396. 1984; D. albosquamata (M. Kato) Nakaike; D. orientalis
(Z. R. Wang & J. J. Chien) Naikaike; Lunathyrium orientale Z.
R. Wang & J. J. Chien.

Stipe stramineous or brownish red, multicellular hairs on
stipe and rachis crispate, zigzag; indusia slightly erose at mar-

gin.
Forests, wet places; 900-2200 m. Anhui, Taiwan [C and S Japan].

Material of this species was originally identified as Athyrium pyc-
nosorum Christ or Lunathyrium pycnosorum (Christ) Koidzumi.

33. Deparia heterophlebia (Mettenius ex Baker) R. Sano, Acta
Phytotax. Geobot. 51(1): 17. 2000.

WX ik BB wang mai dui nang jue

Asplenium heterophlebium Mettenius ex Baker in Hooker
& Baker, Syn. Fil. 243. 1867; Anisogonium heterophlebium
(Mettenius ex Baker) Beddome; Athyrium heterophlebium
(Mettenius ex Baker) Copeland; Dictyodroma heterophlebia
(Mettenius ex Baker) Ching; Diplazium hemionitideum Christ;
D. heterophlebium (Mettenius ex Baker) Diels; D. rude Christ.

Rhizome with dense scales at apex; scales brown, linear-
lanceolate, ca. 5 mm, slightly curled; frond caespitose. Fertile
frond up to 80 cm. Stipe brown, up to 30 cm, ca. 4 mm in
diam., with dense smaller scales than on rhizome. Lamina pin-
nate, elliptic, up to 50 x 20 cm, herbaceous, slightly narrowed
to base; free pinnae 1-5 pairs; basal pinnae slightly shorter, op-
posite or subopposite; upper pinnae sessile or very shortly
stalked, slightly oblique, lanceolate, oblique or subfalcate, base
truncate, margin often wavy, occasionally slightly lobed, apex
acuminate, shortly pointed; pinna lobes symmetrical, wide,
oval, apex blunt. Veins reticulate, distally free, evident. Lamina
brown when dried; both sides of rachis, costae, and midribs
coarse with small wormlike scales, or with short multicellular
hairs, dense on abaxial side, sparse on adaxial side. Sori 2 or 3
pairs per veinlet group, double or single; indusia brown when
mature. Spores semicircular. # =41 (but needs reexamination).

Dense forests, on ground, cliffs; 1300-1600 m. Xizang (Moto),
Yunnan [India, Malaysia, Myanmar, Nepal, Thailand].

34. Deparia yunnanensis (Ching) R. Sano, Acta Phytotax.
Geobot. 51(1): 18.2000.

ZFAXTFERR yun nan dui nang jue

Dictyodroma yunnanensis Ching, Acta Phytotax. Sin. 9:
59. 1964.

Rhizome apex densely scaly; scales brown or dark brown,
ovate-lanceolate. Fertile frond light brown when dried, up to 70
cm, with brown or dark brown, small, thin scales. Lamina 1-
pinnate-pinnatilobate, oblong, up to 40 x 18 cm; free lateral
pinnae 6-8 pairs, lanceolate, slightly oblique, sometimes sub-
falcate, base not narrowed, subtruncate, shortly stalked or ses-
sile, margin slightly serrate, apex shortly acuminate; middle
pinnae 8—10 x up to 3 cm; pinna lobes small, asymmetrical,
apex obtuse, falcate; basal lobes slightly shorter than upper
lobes, spreading; veins of pinnae and lobes obvious. Lamina
dark brown when dried; stipe, rachis, and costae with sparse
brown wormlike or shaggy small multicellular scales or hairs,
costae adaxially with short multicellular hairs, but hairs very
sparse. Sori located on both sides of veins, 1 or 2 pairs, oblique,
mostly linear, single; indusia brown when mature.

® Dense forests; ca. 1500 m. Yunnan (Daweishan, Pingbian).

35. Deparia formosana (Rosenstock) R. Sano, Acta Phytotax.
Geobot. 51(1): 17. 2000.

AN BEPR quan yuan dui nang jue
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Diplazium formosanum Rosenstock, Hedwigia 56: 337.
1915; Dictyodroma basipinnatifida (Ching) Ching; D. formo-
sana (Rosenstock) Ching; Diplazium basipinnatifidum Ching;
D. odoratissimum Hayata.

Rhizome apex with broad lanceolate brown scales. Stipe
gray, 20-30 cm, base also scaly, sometimes upward with small
narrowly lanceolate scales. Fertile frond of young plants deeply
pinnatifid; lamina narrowly triangular, base cordate, lower lobes
oval-lanceolate or broadly lanceolate, apex shortly acuminate.
Fertile frond of adult plants elliptic, up to 45 x 28 cm, with 1 or
2(or 3) pairs of free lower pinnae, apex abruptly narrowed, and
pinnatilobate and acuminate, or undulate to entire. Pinnae oppo-
site or subopposite, oblong, subfalcate, base rounded, slightly
asymmetrical, sessile or with indistinct stalk, entire, sometimes
wavy, apex acuminate. Veins obvious on both sides, anasto-
mosing with polygonal areoles formed by equally thin veinlets.
Lamina gray-green when dried, lighter colored on abaxial sur-
face; both sides of rachis and abaxial side of costae with rust-
yellow short multicellular hairs and wormlike or coarse hairlike
small scales. Sori with variable length, 1-3 irregular rows from
costa to lamina margin, sori on acroscopic veinlets double,
other sori single; indusia brown when mature, long, narrow.
Spore bean-shaped.

Forests beside streams, forested slopes; 500-1400 m. Taiwan,
Yunnan (Suijiang) [Japan].

36. Deparia hainanensis (Ching) R. Sano, Acta Phytotax. Geo-
bot. 51(1): 18. 2000.

¥ rg X% #E1 hai nan dui nang jue

Dictyodroma hainanensis Ching, Acta Phytotax. Sin. 9:
60. 1964.

Rhizome apex with wrinkled light brown broadly lanceo-
late or ovate scales. Fertile frond up to 85 cm. Stipe light brown
or dark brown, up to 30 cm, ca. 3 mm in diam., base with sparse
scales same as on rhizome, glabrous upward. Lamina lower part
pinnate, upper part pinnatifid, elliptic or narrowly triangular, up
to 50 x 30 cm, apical part abruptly acute. Pinnae 3—6 pairs,
nearly flat or basal pair slightly inclined, sessile or with indis-
tinct short stalk, usually lanceolate, equally narrow downward
or of slightly varying width, up to 16 x 4 cm, base slightly
cordate, apex acuminate; basal 1 or 2 pairs often shorter, some-
times nearly as long as upper pinnae, apical pinnae often adnate
to rachis. Pinna lobe margin entire or shallowly repand, with
few crenate teeth. Main vein obvious on both sides, lateral
veins not obvious, or occasionally slightly obvious on lower
part, anastomosing with polygonal areoles, distal veins free or
connected by inframarginal veinlets. Lamina gray brown when
dried, pale abaxially, shiny; rachis and base of costae with
sparse brown short multicellular hairs and wormlike or hairlike
small scales, costae adaxially with short nodose hairs. Sori
variously long, with 1-3 irregular rows of areoles, mostly single,
rarely double; indusia broad, brown when mature. Spores semi-
circular.

e Dense forests, beside streams; 800—1000 m. Hainan (Baisha,
Qiongzhong).

37. Deparia lancea (Thunberg) Fraser-Jenkins, New Sp. Syndr.
Indian Pteridol. 101. 1997.

HANFXFEERR dan ye dui nang jue

Asplenium lanceum Thunberg, Fl. Jap. 333. 1784; A.
subsinuatum Wallich ex Hooker & Greville; Athyrium dubium
(D. Don) Ohwi (1956), not Ching (1949); 4. lanceum (Thun-
berg) Milde (1870), not T. Moore (1860); Diplazium lanceum
(Thunberg) C. Presl (1836), not Bory (1833); D. simplicifolium
Kodama; D. subsinuatum (Wallich ex Hooker & Greville)
Tagawa; Micropodium lanceum (Thunberg) J. Smith; Scolopen-
drium dubium D. Don; Triblemma lancea (Thunberg) Ching.

Rhizome slender, with black or brown, lanceolate scales;
frond caespitose. Fertile frond up to 40 cm; stipe pale gray, 8—
15 cm, base with brown scales; lamina lanceolate or linear-
lanceolate, 1025 x 2-3 cm, gradually narrowed to both ends,
entire or slightly repand at margin; midrib prominent on both
surfaces; veinlets ascending, 3—4 per vein, parallel, reaching
margin. Lamina papery or subleathery. Sori widespread through-
out lamina except in basal part, linear, single or occasionally
double, medial; indusia pale brown, membranous. Spores reni-
form in equatorial view, perispore thin and hyaline, with irregu-
larly thickly aculeate or clavate processes.

Often in acidic soils, on rocks in forests; 200-1600 m. Anhui,
Fujian, Guangdong (and islands), Guangxi, Guizhou, Hainan, Henan,
Hunan, Jiangsu, Jiangxi, Sichuan, Taiwan, Yunnan, Zhejiang [India,
Japan, Myanmar, Nepal, Philippines, Sri Lanka, Vietnam].

38. Deparia tomitaroana (Masamune) R. Sano, J. PL. Res. 113:
162. 2000.

X FEBR yu lie ye dui nang jue

Diplazium tomitaroanum Masamune, J. Soc. Trop. Agric.
2: 33. 1930; Athyrium dubium (D. Don) Ohwi var. crenatum
(Makino) Ohwi; D. lanceum (Thunberg) C. Presl var. crena-
tum Makino; D. lanceum var. grandicrenatum Nakai ex H.
Ito.

Rhizome slender, 2-3 mm in diam., black-brown, apex
with dense scales; scales black-brown or yellow-brown, lanceo-
late, 2-3 x ca. 0.5 mm, thick, margin sparsely subserrate or sub-
entire. Stipe black-brown at base, upward stramineous or gray-
stramineous, 5-35 cm, 1-2 mm in diam., as scaly as rhizome;
scales on upper part of stipe deciduous, sparse or glabrous, shal-
lowly grooved on abaxial side; lamina lanceolate or narrowly
linear-lanceolate, 10—15 x 1.5-5.5 cm, base up to half width of
middle, truncate or cordiform, pinnatilobate to pinnatipartite,
base often pinnatilobate to costa, 1-4 pairs of lobes adnate or
free, apex long acuminate or acuminate; lobes up to 30 pairs,
entire or slightly repand, up to 3 x 1 cm, upper and lower lobes
gradually reduced, basal lobes usually larger than upper ones,
oblong, symmetrical, apex rounded; veins prominent or slightly
visible on both side of lamina, pinnate per lobes, veinlets simple
or forked, ascending, reaching margin, 3—13 pairs per lobe.
Lamina herbaceous, green when dry, dark abaxially; costa
stramineous or gray-stramineous, shallowly grooved adax-
ially, prominent abaxially, sparsely scaly with black linear
scales, with sparse gray-white unicellular thin nodose hairs,
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then deciduous; sori shortly linear, single or double, up to 13
pairs per lobe; indusia similar to sori, pale brown, membranous,
entire. Spores reniform, lobes not prominent; perispore hya-
line, with irregular aculeate and clavate processes on surface,
apex of processes sparsely small aculeate.

Broad-leaved forests; 100-800 m (in Taiwan). Chongging (Jing-
yun Shan), Fujian (Nanjing, Nanping), Guangdong, Hainan (Baisha),
Hunan (Yizhang), Jiangxi, Sichuan (Emei Shan, Leshan), Taiwan, Yun-
nan (Guangnan), Zhejiang (Cangnan) [Japan].

Some specimens of Deparia tomitaroana from China are often
mistakenly identified as Diplazium zeylanicum (Hooker) T. Moore (=
Deparia zeylanica (Hooker) M. Kato) from Sri Lanka.

39. Deparia omeiensis (Z. R. Wang) M. Kato, J. Fac. Sci. Univ.
Tokyo, Sect. 3, Bot. 13(4): 404. 1984.

Uk FE XK e mei dui nang jue

Athyriopsis omeiensis Z. R. Wang, Acta Phytotax. Sin. 20:
236. 1982.

Rhizome erect, ca. 1.2 cm in diam. including remaining
stipe bases, apex like stipe base with sparse brown, ovate-lan-
ceolate scales; frond caespitose. Fertile frond 28-38 cm; stipe
13-21 c¢cm, 1-1.5 mm in diam.; lamina narrowly ovate, 12—19 x
7-10 cm, base subtruncate, apex acuminate; pinnae 7-9 pairs,
subspreading, sessile, basal 1 or 2 pairs opposite, reduced, sym-
metrical; middle pinnae alternate, narrowly oblong or lanceo-
late, 3-5 x 1-1.8 cm, base truncate, pinnatipartite, apex acute;
pinna lobes 6-9 pairs, spreading, suboblong, contiguous, 7-9 x
3-8 mm, margin crenate or subentire, apex subtruncate; veins
pinnate, veinlets simple, 3 or 4 pairs per pinna lobe, oblique.
Lamina thinly herbaceous, dark green when dry, both sides of
rachis, costae, and veins with sparse light brown, curly short
nodose hairs. Sori linear or oblong, 1-3 pairs per lobe, single or
double on basic acroscopic veinlets; indusia dark brown, thickly
membranous, margin not incurved, lacerate, ciliate. Spores
semicircular in polar view, perispore surface with sparse auric-
ulate flake-shaped and obtuse aculeate irregular projections.

® Deep valleys; ca. 2000 m. Sichuan (Emei Shan).

40. Deparia concinna (Z. R. Wang) M. Kato, J. Fac. Sci. Univ.
Tokyo, Sect. 3, Bot. 13(4): 404. 1984.

UK FERR mei 1i dui nang jue

Athyriopsis concinna Z. R. Wang, Acta Phytotax. Sin. 20:
237.1982; A. membranacea Ching & Z.Y. Liu.

Plants summer-green. Rhizome ascending, up to 1.5 cm in
diam. including remaining stipe bases, apex and stipe base with
sparse brown, ovate-lanceolate scales ca. 5 mm; fronds caespi-
tose. Fertile fronds 23—55 cm; stipe 8-30 cm, 1-2 mm in diam.;
lamina ovate-oblong, 12-25 x 8-20 cm, abruptly narrowed at
apex, acuminate; free pinna 5-9 pairs, spreading or slightly as-
cending, lanceolate or oblong-lanceolate, up to 10 x 3 cm, base
truncate or broadly cuneate, sessile, pinnatipartite, apex acumi-
nate or acute, rarely subrounded; basal pinnae usually reflexed,
reduced or not, basal basiscopic lobes often prominently short;
pinna lobes up to 15 pairs, slightly ascending, oblong, up to 1.5
cm X 8 mm, margin crenate or subentire, apex subrounded

or subtruncate; veins pinnate with up to 7 pairs of veinlets,
veinlets simple or forked. Lamina thinly herbaceous, light
green when dry; both sides of costae and midribs hairy with
gray-white or light brown, long and short nodose hairs,
between veinlets + with gray-white short nodose hairs. Sori
oblong, 0.5-1.5 mm, usually single, double on basal acroscopic
veinlets; indusia not incurved at margin, erose, with short decid-
uous hairs. Spores elliptic in polar view, semicircular in equa-
torial view, perispore surface with dense and unevenly long
aculeate projections. n = ca. 80*.

e Evergreen broad-leaved forests; 1000-1800 m. Chongging
(Nanchuan), Guizhou, Hunan (Yizhang), Sichuan (Emei), Yunnan
(Lunan).

41. Deparia dickasonii M. Kato, J. Fac. Sci. Univ. Tokyo, Sect.
3, Bot. 13(4): 404. 1984.

BN ERR xie sheng dui nang jue

Athyriopsis dickasonii (M. Kato) W. M. Chu; A. hunanen-
sis Z. R. Wang & S. F. Wu.

Rhizome ascending, up to 2 cm in diam. including re-
maining stipe bases, apex and stipe base with sparse light
brown, ovate-lanceolate scales up to 1 cm; fronds 2-5, caespi-
tose; lamina subdimorphic. Fertile frond up to 70 cm; stipe
brown at base, upward (and rachis) light brown or green-stra-
mineous, up to 35 cm, 1-2 mm in diam., upper part with sparse
deciduous scales; lamina ovate to narrowly ovate, up to 35 x 20
cm, apex acuminate, or abruptly narrowed then acuminate; free
pinnae 6—14 pairs, linear-lanceolate or narrowly elliptic-lanceo-
late, up to 10 x 2 cm, base truncate, pinnatipartite, apex acumi-
nate or long acuminate, sometimes slightly abruptly narrowed,
then acuminate; pinna lobes up to 14 pairs, slightly ascending,
contiguous, rectangular or oblong, margin sparsely shallowly
crenate, shallowly repand, or entire, apex rounded or subtrun-
cate; veins pinnate per lobe; veinlets up to 6(or 7) pairs, simple
or forked. Lamina herbaceous, dark green or brown-green on
adaxial surface when dry, light green on abaxial surface; rachis
with dense thin light yellow-brown, multicellular hairs and hair-
like scales, costa and veins also with similar nodose hairs, abax-
ial surface of lamina between veinlets with sparse gray-white
short nodose hairs. Sori narrowly oblong or oblong, slightly
curved or straight, mostly single, medial-supramedial, double
on basal acroscopic veinlets, up to 5 pairs per each lobe; indusia
light brown, membranous, margin flat when young, slightly
dentate or subentire, with sparse thin short hairs. Spores orbicu-
lar in polar view, semicircular in equatorial view, perispore not
hyaline, with densely clavate and thinly aculeate projections.

Broad-leaved forests; 1400-2300 m. Guizhou (Suiyang), Hunan
(Sangzhi), Yunnan [Myanmar].

Deparia dickasonii is similar to D. minamitanii Serizawa of
Kyushu, Japan, in the prominently subdimorphic fronds and the sterile
fronds with short stipes, but it differs by its scales on the stipe base
ovate-lanceolate, up to 1 cm, and lamina of fertile frond as long as the
stipe or longer (vs. scales lanceolate, up to 5 mm, and lamina of fertile
frond considerably shorter than the stipe in D. minamitanii). The sterile
fronds of D. dickasonii number 1 or 2 per plant, while those of D.
minamitanii number up to 5.



438 ATHYRIACEAE

42. Deparia petersenii (Kunze) M. Kato, Bot. Mag. (Tokyo)
90: 37. 1977.

EMFFZERK mao ye dui nang jue

Asplenium petersenii Kunze, Analect. Pteridogr. 24. 1837,
A. lasiopteris (Kunze) Mettenius; Athyriopsis attenuata Ching;
A. japonica (Thunberg) Ching var. oshimense (Christ) Ching; A.
lasiopteris (Kunze) Ching; A. petersenii (Kunze) Ching; Athy-
rium oshimense Christ; Diplazium japonicum (Thunberg) Bed-
dome var. coreanum Baker; D. lasiopteris Kunze; D. oshimense
(Christ) H. Itd; D. petersenii (Kunze) Christ; Lunathyrium
lasiopteris (Kunze) Nakaike; L. petersenii (Kunze) H. Ohba.

Plants evergreen. Rhizome slender, creeping, dark brown,
2-5 mm in diam., apex with dense red-brown broadly lanceo-
late scales; fronds distant to approximate, variable, smallest ca.
6 x 1 cm, large fronds up to 1 m x 25 cm; stipe usually dark
brown at base, upward stramineous, 2-40(—50) cm, 1-3 mm in
diam. at base, with sparse pale brown to red-brown (rarely dark
castaneous), broadly to narrowly lanceolate scales and curly no-
dose short hairs; lamina variable, usually broadly ovate-lanceo-
late or oblong-lanceolate, sometimes ovate, narrowly deltoid, or
deltoid, up to 50 x 25 cm; free pinnae up to 10(—12) pairs below
pinnatilobate apex, pinnae of small fronds often lanceolate or
oblong-lanceolate, sometimes deltoid, ca. 5 x 1 cm, with only 1
or 2 pairs of free pinnae; pinnae of large fronds spreading or
slightly ascending, subfalcate or sometimes straight, basal pin-
nae sometimes reflexed, shortly stalked or sessile, lanceolate or
oblong-lanceolate, up to 15 x 3.5(—4) cm, base broadly cuneate
or subtruncate, wider on acroscopic side than on basiscopic
side, sometimes slightly auriculate, basal lobes not reduced or
slightly so, usually broader, pinnatilobate or pinnatipartite, apex
acuminate or long acuminate; pinnae of small fronds mostly
ovate-rhomboid, obliquely ovate, or narrowly ovate, margin
entire, repand, or shallowly lobed, apex rounded or acute;
smallest pinnae ca. 5 X 4 mm; pinna lobes up to 15 pairs, sub-
spreading, oblong, ligulate-elliptic, or falcate, margin entire,
shallowly repand, or crenate, apex oblique, truncate, or acute,
sometimes obtuse; veins pinnate with less than 7 pairs of vein-
lets, veinlets ascending, simple or forked, visible on both sur-
faces. Lamina herbaceous, green or gray-green to light yellow-
green when dry, darker adaxially; abaxial side of rachis, costae,
and veins hairy with many red-brown or yellow-brown to light
gray-brown, long, nodose hairs, lamina between veinlets gla-
brous or with pale white nodose hairs, sometimes with few,
brown, lanceolate scales; adaxial side of rachis, costae, and
veinlets with short pointed nodose hairs. Sori shortly linear or
linear-oblong, rarely J-shaped, less than 6 pairs per lobe, infra-
medial from veinlet base or near veinlet base to 2/3—4/5 of vein-
let length, sometimes medial, single or double on basal acro-
scopic veinlets, covering entire surface of pinna lobes when
mature; indusia gray-white when young, later brown or yellow-
brown, membranous, glabrous or with short nodose hairs, mar-
gin lacerate, flat, not incurved. Spores semicircular in equatorial
view, elliptic in polar view, perispore prominent, hyaline, with
long clavate and aculeate projections. 7 = 80 (4x).

Various habitats, including broad-leaved forests and wastelands;

sea level to 2500(—3600) m. Anhui, Chongqing, Fujian, Gansu, Guang-
dong, Guangxi, Guizhou, Hainan, Henan, Hubei, Hunan, Jiangsu, Jiang-

xi, Shandong, Shanxi, Sichuan, Taiwan, Xizang, Yunnan, Zhejiang [S
Japan, Korea; S and SE Asia, Oceania].

Deparia petersenii is distributed widely in Asia to tropical
Oceania, in subtropical montane regions. In China, it is widely distri-
buted south of the Qinling, near streams in evergreen broad-leaved
forests lower than 2500 m, though it was also discovered at 3600 m near
hot springs on Gongga Shan, Sichuan. There is great variability in the
size and morphology of fertile plants.

Plants of Deparia petersenii with pinnae usually prominently
oblique, pinna lobes oblique with angles of ca. 30°, acuminate at apex,
and indusial margin flat and not incurved when young were recognized
as Athyriopsis japonica var. oshimense (FRPS 3(2): 336. 1999). Further
taxonomic examination is needed.

“Athyriopsis petersenii var. coreana”’ (Ching, Fl. Jiangsu. 1: 41.
1977) belongs here but was not validly published because a full and
direct reference to the author and place of valid publication of the
basionym was not provided (Melbourne Code, Art. 41.5).

43. Deparia conilii (Franchet & Savatier) M. Kato, Bot. Mag.
(Tokyo) 90: 37. 1977.

FPIXFERR dun yu dui nang jue

Asplenium conilii Franchet & Savatier, Enum. Pl. Jap. 2:
227. 1877; A. japonicum Thunberg var. oldhamii Hooker &
Baker; Athyriopsis conilii (Franchet & Savatier) Ching; Athy-
rium conilii (Franchet & Savatier) Tagawa; A. conilii var. old-
hamii (Hooker & Baker) Tagawa; Diplazium conilii (Franchet
& Savatier) Makino; D. grammitoides C. Presl var. conilii
(Franchet & Savatier) Nakai; D. japonicum (Thunberg) Bed-
dome var. conilii (Franchet & Savatier) Makino; D. japonicum
var. latipes Rosenstock; D. japonicum var. oldhamii (Hooker &
Baker) C. Christensen; D. oldhamii (Hooker & Baker) Christ;
Lunathyrium conilii (Franchet & Savatier) Sa. Kurata; L. conilii
var. oldhamii (Hooker & Baker) Sa. Kurata.

Plants summer-green. Rhizome slender, creeping, dark
brown, 1-1.5 mm in diam., with sparse pale brown ovate or
ovate-lanceolate membranous scales; fronds distant or approxi-
mate. Lamina dimorphic, stipe of sterile frond short. Fertile
fronds up to 50 cm; stipe dark brown at base, upward light
green-stramineous or stramineous, 9—20 cm, 0.5-1 mm in diam.
at base, base sparsely scaly, upward with sparse small decidu-
ous lanceolate scales; lamina 1-pinnate, narrowly lanceolate or
lanceolate, 15-25 x 4-7 cm, base wider or shorter than or as
wide as middle, apex acuminate; pinnae 15-25 pairs, spreading
or base slightly deflexed, oblong or shortly lanceolate, 2—4 x
0.5-1 cm, base asymmetrical, acroscopic base subauriculate,
basiscopic base rounded-cuneate, sessile, pinnatilobate or pin-
natipartite, apex rounded, acute, or shortly acuminate; pinna
lobes 4-8 pairs, oblong to rectangular, entire, slightly as-
cending, apex truncate or rounded; veins pinnate with 2—4 pairs
of simple veinlets, visible on both sides. Lamina thinly herba-
ceous, green or light brown when dry, dark on adaxial surface;
rachis with sparse pale brown lanceolate scales and long nodose
hairs, costa and veins adaxially with sparse short nodose hairs.
Sori shortly linear, 1-3 pairs per pinna lobe, single or double on
acroscopic veinlet; indusia brown, membranous, margin usually
erose, sometimes lacerate, rarely incurved, usually not incurved
when young. Spores elliptic in polar view, semicircular in
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equatorial view, perispore with prominently hyaline, verrucose
and muriform protuberances. n = 120 (6x).

Valleys. Anhui, Gansu, Henan, Hunan, Jiangsu, Jiangxi, Shan-
dong, Taiwan. Zhejiang [Japan, Korea].

The authors have not seen material of Lunathyrium conilii var.
angustatum (Nakai) Serizawa (Sci. Rep. Takao Mus. 5: 21. 1973; Di-
plazium thunbergii Nakai ex Momose var. angustatum Nakai, Bull.
Natl. Sci. Mus. 27: 14. 1949; L. angustatum (Nakai) H. Ohba), which
has sometimes been included within Deparia conilii.

44. Deparia lushanensis (J. X. Li) Z. R. He, comb. nov.
1% 2EBR 1u shan dui nang jue

Basionym: Athyriopsis lushanensis J. X. Li, Acta Phyto-
tax. Sin. 26: 162. 1988.

Plants summer-green. Rhizome slender, creeping, ca. 3
mm in diam., apex with pale brown, broadly lanceolate thin
scales; fronds separate. Fertile frond up to 60 cm; stipe black at
base, upward light stramineous, 10-30 cm, ca. 1 mm in diam.,
base sparsely scaly, upward with sparse narrowly lanceolate,
pale brown scales and nodose hairs; lamina broadly lanceolate,
up to 40 x 12 cm, acuminate at apex; free pinnae up to 15
pairs, mostly alternate, spreading, lanceolate, pinnatipartite,
apex acute or rounded; basal pinnae larger, up to 7 x 2.5 cm,
shortly stalked, other pinnae sessile; pinna lobes up to 8 pairs,
rectangular or oblong, acroscopic basal lobe larger, margin
sparsely shallowly crenate, apex truncate or rounded; veins per
lobes pinnate with less than 4 pairs of veinlets, ascending,
simple, rarely forked. Lamina thinly herbaceous, pale green
when dry; rachis with sparse yellow-brown scales and nodose
hairs, costae with sparse nodose hairs. Sori shortly linear, 1-3
pairs per lobe, single, medial or subbasal, double on acroscopic
basal veinlets; indusia yellow-brown, membranous, glabrous,
persistent, margin shallowly erose, incurved when young.
Spores suborbicular in polar view, semicircular in equatorial
view, perispore with irregular tuberculate ornamentation.

o Shandong (Lushan).

45. Deparia pseudoconilii (Serizawa) Serizawa, J. Jap. Bot.
54:182. 1979.

f@3EXF R kuo ji dui nang jue

Lunathyrium pseudoconilii Serizawa, Sci. Rep. Takao
Mus. 5: 21. 1973; Athyriopsis pseudoconilii (Serizawa) W. M.
Chu.

Plants summer-green. Rhizome creeping, black, slender,
1-1.5 mm in diam., apex with dense brown lanceolate thin
scales; fronds separate, basal part of stipes persistent. Lamina
subdimorphic; fertile frond 35-65 cm; stipe purple at base, up-
ward stramineous, or purple throughout, 20-35 cm, 0.5-1 mm
in diam., base sparsely scaly, scales like those on rhizome; lam-
ina lanceolate or narrowly long deltoid, up to 15(-30) cm, up to
6(—15) cm wide, base usually widest, apex acuminate; free
pinnae up to 7(—10) pairs, spreading or slightly reflexed, basal
pinnae usually prominently larger, elliptic to elliptic-lanceolate,
(1.59)3(=8) x (0.9-)1.3(-2) cm, base asymmetrical, wider on
acroscopic side, pinnatifid to pinnatipartite, apex obtuse, acute,

or acuminate; upper pinnae shorter; pinna lobes rounded or
truncate at apex, margin repand or sparsely serrate; veins in
lobes mostly pinnate, veinlets simple, rarely forked, up to 4(—6)
pairs. Lamina thinly herbaceous when dry, pale green, darker
on adaxial surface, both surfaces of rachis with dense pale
brown curly nodose hairs, both sides of costae and adaxial side
of veinlets with sparse short nodose hairs. Sori linear, usually
straight or slightly curved, single or double on acroscopic basal
veinlet; indusia yellow-brown, surface usually with short no-
dose hairs, margin lacerate, flat when young. Spores semicircu-
lar in equatorial view, perispore surface with dense apically
truncate long clavate ornamentation. n = 120.

Zhejiang [Japan].
46. Deparia pachyphylla (Ching) Z. R. He, comb. nov.
P4 #EBR kuo yu dui nang jue

Basionym: Athyriopsis pachyphylla Ching, Acta Phytotax.
Sin. 9: 66. 1964.

Rhizome slender, creeping, apex like base of stipe, with
sparse pale brown, lanceolate, membranous scales; fronds
separate. Fertile frond up to 40 cm; stipe brown at base, upward
pale green, 12-17 cm, ca. 1.2 mm in diam., base with sparse
pale brown, curly short nodose hairs, upper part subglabrous;
lamina narrowly deltoid, 17-25 x 7-12 cm, apex acuminate;
free pinnae 2 or 3 pairs, slightly ascending, sessile, oblong-
lanceolate, apex subacute or obtuse; basal pinnae not reduced or
slightly so, 5-6 x 2.5-3 cm, base slightly narrowed, basiscopic
base cuneate with reduced pinna lobes, acroscopic base trun-
cate, pinnatilobed 1/2-2/3; lobes 5-7 pairs, ligulate-oblong, 4—6
x 5-8 mm, margin sparsely crenate or irregularly shallowly re-
pand, entire, apex rounded or subtruncate; veins prominent,
thin, ascending, pinnate per lobes; veinlets 3—5 pairs, simple,
rarely forked. Lamina thinly herbaceous or submembranous
when dry, green; rachis and costa with sparse pale brown curly
short hairs. Sori 2—4 pairs per lobe, ascending, linear, 3-4 mm,
often double on acroscopic basal veinlets of upper pinna lobes;
indusia gray, thinly membranous, lacerate, persistent.

o Forests; ca. 800 m. NW Hubei, Hunan.

47. Deparia shandongensis (J. X. Li & Z. C. Ding) Z. R. He,
comb. nov.

W ZRXF 2K shan dong dui nang jue

Basionym: Athyriopsis shandongensis J. X. Li & Z. C.
Ding, Acta Phytotax. Sin. 26: 163. 1988.

Plants summer-green. Rhizome slender, creeping, ca. 2
mm in diam., apex with brown, entire, broadly lanceolate
scales; fronds sparse. Lamina subdimorphic; fertile frond larger
than sterile, stipe dark brown at base, upward stramineous, up
to 30 cm (in sterile frond less than 10 cm), ca. 2 mm in diam. at
base, with sparse lanceolate, pale brown, entire, thin scales and
nodose hairs; lamina broadly lanceolate, up to 38 x 12 cm, apex
acuminate; free pinnae up to 15 pairs, mostly alternate, sessile,
lanceolate or falcate-lanceolate, up to 8 x 2.5 cm, base broadly
cuneate, slightly asymmetrical, often wider on acroscopic side,
pinnatipartite, apex acute or acuminate; pinna lobes up to 10
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pairs, rectangular or oblong, apex truncate; lobes rarely lanceo-
late, margin entire or crenate, apex rounded; veins pinnate with
up to 6 pairs of veinlets, veinlets simple or forked, ascending.
Lamina herbaceous, green when dry, dark on adaxial surface;
rachis stramineous, with sparse brown, lanceolate scales and
nodose hairs, both sides of costae and veins sparsely nodose-
hairy. Sori shortly linear, mostly straight, usually elliptic when
mature, 1-4 pairs per lobe, subbasal, usually single, double on
acroscopic basal veinlets; indusia yellow-brown, membranous,
margin shallowly erose, incurved when young. Spores elliptic
in polar view, semicircular in equatorial view, perispore with
irregular auriculate projections.

o Wet areas in forests; 200-500 m. Shandong.

Like Deparia lushanensis, D. shandongensis is endemic to Shan-
dong, the northernmost distributional range of the genus in China. It is
distinct from D. lushanensis in the frond, indusia, and spore ornamen-
tation.

48. Deparia abbreviata (W. M. Chu) Z. R. He, comb. nov.
7 ILXTFERR yue lu shan dui nang jue

Basionym: Athyriopsis abbreviata W. M. Chu, Acta Phyto-
tax. Sin. 21:221. 1983.

Rhizome slender, creeping, ca. 2 mm in diam., with sparse
pale brown, broadly lanceolate, entire, membranous scales.
Fronds distant to approximate, subdimorphic; sterile fronds
similar to fertile fronds, with stipe usually prominently short,
lamina somewhat small; fertile fronds up to 60 cm; stipe
brown-green when dry, 15-25 c¢m, ca. 1.5 mm in diam. at base,
sparsely scaly; scales similar to those on rhizome, those on
upper part sparser, gradually smaller, lanceolate or narrowly
lanceolate; lamina broadly oblong-lanceolate, 20-35 x 5-13
cm, base slightly reduced, 3.5-7 cm wide, apex acuminate; free
pinnae 8—12 pairs, sessile or subsessile, pinnatifid to pinnati-
partite; lower pinnae spreading or reflexed, obliquely ovate or
short ovate-lanceolate, 2-3.5 x 1.5-2.5 cm, apex obtuse or
acute; middle pinnae slightly ascending or spreading, lanceo-
late, up to 7.5 x 2 c¢cm, apex usually acuminate, rarely acute;
pinna lobes up to 10 pairs in largest middle pinnae, approxi-
mate, oblong or rectangular, slightly oblique, margin shallowly
repand or shallowly crenate, apex rounded or truncate; veins
per lobe pinnate, with up to 5 pairs of veinlets, veinlets simple
or forked, oblique. Lamina thinly herbaceous, dark green when
dry, pale green underneath; rachis with sparse, deciduous, dark
brown, narrowly lanceolate scales and curly short nodose hairs,
costae and veinlets with slightly shorter nodose hairs. Sori
shortly linear, straight or slightly curved, up to 3 pairs per lobe,
single or double on basal acroscopic veinlets, medial; indusia
pale brown, membranous, glabrous, margin lacerate, denticu-
late, or subentire, incurved when young; spores elliptic or sub-
orbicular in polar view, semicircular in equatorial view, peri-
spore surfaces with dense long aculeate and thinly clavate pro-
jections.

e Evergreen broad-leaved forests beside streamlets; 100-1200 m.
Guangxi (Baise), Hunan (Changshan).

Deparia abbreviata is similar to D. japonica but differs by the
lamina narrowly elliptic, gradually reduced to base with basal pinnae

often obliquely ovate, and perispore surface with long aculeate and
thinly clavate projections.

49. Deparia japonica (Thunberg) M. Kato, Bot. Mag. (Tokyo)
90: 37. 1977.

HPEXT#EPR dong yang dui nang jue

Plants summer-green. Rhizome slender, creeping, apex
with yellow-brown, broadly lanceolate or lanceolate scales;
fronds distant to approximate. Fertile frond up to 1 m; stipe
scaly and hairy; lamina bipinnatilobate, oblong or broadly ob-
long-lanceolate, sometimes triangular, base slightly or not re-
duced, apex long acuminate or abruptly narrowed, acuminate;
pinnae 4-8 pairs, oblique or occasionally spreading, straight or
subfalcate, oblong-lanceolate or lanceolate, base subtruncate,
apex long acuminate or caudate; pinna lobes 5-18 pairs,
oblique at angles of 40°-45°, rectangular or oblong, or falcate-
lanceolate, margin sparsely dentate or repand, rarely shallowly
lobed, apex subtruncate or rounded to acute; veins pinnate with
less than 8 pairs of veinlets, oblique, forked or simple, often not
prominently adaxially, slightly visible abaxially. Lamina herba-
ceous, rachis with sparse pale brown lanceolate scales and no-
dose soft hairs, costae and veins with nodose hairs on both
sides. Sori shortly linear, straight, mostly single, medial, double
on basal acroscopic veinlets; indusia pale brown, membranous,
glabrous, margin lacerate, incurved when young. n =120 (6x).

Wet areas, beside valley streamlets; below 2000 m. Anhui, Chong-
qing, Fujian, Gansu, Guangdong, Guangxi, Guizhou, Henan, Hubei,
Hunan, Jiangsu, Jiangxi, Shandong, Shanghai, Sichuan, Taiwan, Yun-
nan, Zhejiang [Japan, India, Korea, N Myanmar, Nepal].

la. Pinnae not variegated; indusial margin

lacerate, ciliate, perispore surface with

shortly aculeate projections .................... 49a. var. japonica
1b. Pinnae variegated; indusial margin

denticulate, perispore surface with long

clavate and aculeate projections ........... 49b. var. variegata

49a. Deparia japonica var. japonica

IREXTBEBR(JEAZFI) dong yang dui nang jue (yuan bian
zhong)

Asplenium japonicum Thunberg in Murray, Syst. Veg., ed.
14, 934. 1784; Athyriopsis japonica (Thunberg) Ching; A.
petiolata Ching; Athyrium japonicum (Thunberg) Copeland,
Diplazium japonicum (Thunberg) Beddome; D. thunbergii
Nakai ex Momose; Lunathyrium japonicum (Thunberg) Sa.
Kurata.

Pinnae not variegated; indusial margin lacerate, ciliate,
perispore surface with shortly aculeate projections. n = 120
(6%).

Wet areas, beside valley streamlets; sea level to 2000 m. Anhui,
Chongging, Fujian, Gansu, Guangdong, Guangxi, Guizhou, Henan, Hu-
bei, Hunan, Jiangsu, Jiangxi, Shandong, Shanghai, Sichuan, Taiwan,
Yunnan, Zhejiang [Japan, India, Korea, N Myanmar, Nepal].

49b. Deparia japonica var. variegata (W. M. Chu & Z. R. He)
Z.R. He, comb. nov.

e ZR VT # % hua ye dong yang dui nang jue
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Basionym: Athyriopsis japonica var. variegata W. M. Chu
& Z. R. He, Acta Phytotax. Sin. 36: 375. 1998.

Pinnae yellow-variegated on adaxial surface; indusial mar-
gin denticulate, perispore ornamentation long clavate and acule-
ate.

e Broad-leaved forests, beside streamlets; below 2000 m. Yunnan
(Kunming).

50. Deparia kiusiana (Koidzumi) M. Kato, Bot. Mag. (Tokyo)
90: 37. 1977.

HFH XT3k zhong ri dui nang jue

Diplazium kiusianum Koidzumi, Acta Phytotax. Geobot.
1: 27. 1932; Athyriopsis kiusiana (Koidzumi) Ching; Athyrium
Jjaponicum (Thunberg) Copeland var. kiusianum (Koidzumi)
Ohwi; A. kiusianum (Koidzumi) Tagawa; Deparia dimorpho-
phylla (Koidzumi) M. Kato var. kiusiana (Koidzumi) Serizawa;
Lunathyrium dimorphophyllum (Koidzumi) Sa. Kurata var.
kiusianum (Koidzumi) Sa. Kurata; L. lasiopteris (Kunze)
Nakaike var. kiusianum (Koidzumi) Nakaike.

Plants summer-green. Rhizome slender, creeping, deep
below soil surface, ca. 2.5 mm in diam., apex with brown, lan-
ceolate, membranous scales; fronds sparsely arranged. Fertile
frond up to 80 cmy; stipe stramineous, 25-40 cm, densely scaly
along entire length with pale brown, linear to lanceolate mem-
branous translucent scales and nodose soft hairs up to 3 mm,
scales on upper part narrow; lamina ovate, narrowly elliptic, or
narrowly subdeltoid, 18—40 x10-25 cm, base slightly narrowed
or not, apex abruptly narrowed; free pinnae 7-12 pairs,
spreading or slightly ascending, narrowly elliptic or linear-lan-
ceolate, 3.5-15 x 1-3.5 cm, base broadly cuneate or subtrun-
cate, rarely shallowly cordate, sessile or lower pinnae shortly
stalked, apex acuminate or shortly acuminate; upper pinnae
adnate, pinnatipartite up to or near costa; pinna lobes up to 18
pairs, slightly oblique or spreading, oblong or slightly obliquely
ligulate-oblong, entire, repand, or shallowly crenate at apex,
apex truncate or rounded, sometimes slightly impressed; veins
pinnate with less than 7 pairs of veinlets, simple or forked.
Lamina herbaceous, brown-green when dry, darker on adaxial
surface; rachis hairy along entire length with dense, pale brown,
hyaline, often shrunken, soft, nodose hairs 2—-3 mm, lower part
of rachis hairy and scaly with 2- or 3-cells-wide, linear, hyaline
scales, abaxial side of costae and both sides of veinlets with
nodose hairs, lamina between veinlets with + gray-white nodose
hairs. Sori shortly linear, straight or slightly curved, 1-6 pairs
per lobe, mostly single, subcostular, double on basal acroscopic
veinlets; indusia yellow-brown when mature, membranous, with
short nodose hairs, margin lacerate, flat when young. Spores
semicircular in polar view, perispore surface with dense clavate
and aculeate ornamentation.

Broad-leaved forests, mixed coniferous and broad-leaved forests,
beside streamlets in forests; below 1500 m. N Guizhou (Daozhen), S
Shandong (Pingyi) [Japan].

51. Deparia jinfoshanensis (Z. Y. Liu) Z. R. He, comb. nov.
LMl X 2ERR jin fo shan dui nang jue

Basionym: Athyriopsis jinfoshanensis Z. Y. Liu, Bull. Bot.
Res., Harbin 4(3): 11. 1984.

Plants summer-green. Rhizome slender, creeping, deep be-
low soil surface, dark black, ca. 2.5 mm in diam., apex with
brown lanceolate scales; fronds distant to approximate. Fertile
frond up to 1 m; stipe brown to dark brown at base, upward
stramineous, 20—60 cm, 2-3 mm in diam. at base, scaly along
entire length with pale brown, lanceolate to linear, translucent
membranous scales, with nodose long soft hairs up to 3 mm;
lamina narrowly elliptic or ovate, 25-60 x 20-25 cm, base not
or slightly narrowed, apex acuminate; free pinnae ca. 10 pairs,
ascending, basal pinnae sometimes reflexed, narrowly elliptic
or linear-lanceolate, 3—16 x 1-4 cm, base truncate, shallowly
cordiform or broadly cuneate, sessile or shortly stalked, with
upper pinnae adnate, pinnatipartite near or to costa, apex acu-
minate or long acuminate; pinna lobes up to 20 pairs, sub-
spreading, ligulate-oblong or obliquely oblong, margin crenate,
apex rounded; veins pinnate with less than 8 pairs of veinlets,
veinlets bifurcate, trifurcate, or simple. Lamina herbaceous,
pale green abaxially, green adaxially when dry, or pale brown
on both surfaces, darker adaxially; rachis with dense 2- or 3-
cells-wide, light brown, thickly clathrate, hyaline, thinly linear
scales 2-3 mm, with fewer pale brown, hyaline, often shrunken,
thin nodose soft hairs, upper part of rachis less densely mi-
nutely scaly and nodose-hairy, abaxial side of costae with
sparse, thin, nodose soft hairs, both sides of veinlets with +
gray-white nodose hairs, lamina between veinlets glabrous. Sori
shortly linear, straight or subfalcate, 1-7 pairs per lobe, mostly
single or double on basal acroscopic veinlets, medial-costular,
proximal end near costule; indusia yellow-brown, membranous,
glabrous, margin lacerate or erose, mostly flat when young,
some incurved. Spores elliptic in polar view, semicircular in
equatorial view, perispore surface with dense clavate projec-
tions.

® Broad-leaved forests; 1600-1900 m. Chongqing (Nanchuan),
Guizhou (Tongzi).

52. Deparia dimorphophyllum (Koidzumi) M. Kato, Bot.
Mag. (Tokyo) 90: 37. 1977.

ZRIXF R er xing ye dui nang jue

Diplazium dimorphophyllum Koidzumi, Acta Phytotax.
Geobot. 1: 27. 1932; Athyriopsis dimorphophylla (Koidzumi)
Ching ex W. M. Chu; Athyrium dimorphophyllum (Koidzumi)
Tagawa; A. japonicum (Thunberg) Copeland var. dimorpho-
phyllum (Koidzumi) Ohwi; Lunathyrium dimorphophyllum
(Koidzumi) Sa. Kurata.

Plants summer-green. Rhizome long creeping, deep below
soil surface, 24 mm in diam., apex with dense pale brown,
lanceolate or broadly lanceolate, thinly membranous scales;
fronds sparse. Lamina prominently subdimorphic, fertile frond
larger or stipe prominently longer than sterile; stipe stramin-
eous, 1-2 mm in diam., base densely scaly, scales similar to
those on rhizome, upward with sparse narrow scales and multi-
cellular nodose hairs, apical part subshiny, up to 40(—65) cm, in
sterile frond less than 30 cm; lamina pinnatilobate, ovate-ellip-
tic, ovate, or narrowly subdeltoid, up to 45(—50) x 25(-28) cm,
in sterile frond shorter, apex gradually or abruptly narrowed,
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acuminate; free pinnae less than 8 pairs, slightly ascending,
elliptic-lanceolate or lanceolate, up to 16 x 5 cm, base truncate
or broadly cuneate, pinnatipartite, apex acuminate or long acu-
minate; pinna lobes up to 15 pairs, slightly ascending, ligu-
late-oblong or falcate-oblong, margin entire, repand, or crenate,
apex rounded; veins pinnate with less than 11 pairs of veinlets,
veinlets oblique, forked or simple. Lamina herbaceous, green
when dry, darker adaxially; rachis and costae with sparse small
scales and with nodose hairs, or nearly shiny; veinlets with
sparse short nodose hairs or glabrous, lamina between veins
with + pale white or pale brown nodose hairs. Sori linear,
straight or slightly curved, 1-10 pairs per lobe, medial or infra-
medial, mostly single or double on basal acroscopic veinlets; in-
dusia yellow-brown, membranous, hairy, margin lacerate, in-
curved when young. Spores semicircular or subreniform in
equatorial view, perispore surface with dense, thick, uniform,
thinly clavate projections. » = 120 (6x).

Forests, forest margins; sea level to 1000 m. Anhui, Guizhou, He-
nan, Hunan, Jiangxi, Zhejiang [Japan].

53. Deparia longipes (Ching) Shinohara, Amer. Fern J. 96(3):
99.2006.

e 3 #EpR xia ye dui nang jue

Athyriopsis longipes Ching, Acta Phytotax. Sin. 9: 68.
1964; A. angustifolia S. F. Wu.

Plants summer-green. Rhizome slender, creeping, dark
brown, 2-3 mm in diam., with sparse yellow-brown, lanceolate,
membranous scales; fronds distant. Lamina subdimorphic, stipe
of fertile frond prominently longer than in sterile frond; fertile
frond up to 90 cm; stipe dark brown at base, upward stramin-

eous, 18-45 cm, 1-3 mm in diam. at base, base sparsely scaly,
scales similar to those on rhizome, upward with more brown to
dark brown, shiny lanceolate scales and yellow-brown small
nodose hairs, then scales and hairs gradually deciduous; lamina
narrowly deltoid, base not narrowed, or ovate, 16—45 cm, base
slightly narrowed, apex acuminate to long acuminate, some-
times abruptly narrowed; free pinnae 7—12 pairs, mostly alter-
nate, spreading or slightly ascending, sessile, base truncate or
broadly cuneate, occasionally shallowly cordate, pinnatipartite,
apex lanceolate or oblong-lanceolate, rarely subacute; upper
pinnae symmetrical or nearly symmetrical, basal pinnae asym-
metrical with basiscopic lobes longer; pinna lobes 7-17 pairs,
contiguous, ascending or subspreading, ligulate-oblong, mar-
gin toothed or repand, rarely pinnatipartite or subentire, apex
rounded; middle pinna lobes 1-2 cm x 5-8 mm; veins pinnate
with 1-8 pairs of veinlets, visible on both sides, forked or
simple. Lamina herbaceous, green or pale green when dry,
darker on adaxial side; both sides of rachis, costae, and veins
with sparse gray-white, pale brown nodose soft hairs, hairs on
abaxial side of costae thick, long. Sori shortly linear, straight or
slightly oblique, 1-7 pairs per pinna lobe, mostly single, medial
or inframedial, proximate end of sori near costa, double on bas-
al acroscopic veinlets; indusia light brown when young, yellow-
brown when old, membranous, hairy or glabrous, margin flat,
lacerate, then erose, long or shortly ciliate. Spores orbicular in
polar view, semicircular in equatorial view, perispore promi-
nent, hyaline, surface ornamentation with mostly clavate, api-
cally truncate, sometimes narrow flakelike projections.

e Evergreen broad-leaved forests in valleys, bamboo forests,
shrubs beside streamlets; 1700-2500 m. Hunan, Sichuan, Taiwan (Tai-
zhong, Taoyuan, Yilan), Xizang, Yunnan.

Putative Hybrids

From abortive spores and morphological features of specimens, many hybrids can be considered. Here only two hybrids that have been pub-

lished as “species” are listed.

Deparia xkanghsienense (Ching & Y. P. Hsu) Z. R. He, comb.
nov.

FEEXTFEK kang xian dui nang jue

Basionym: Lunathyrium xkanghsienense Ching & Y. P.
Hsu, F1. Tsinling. 2: 212. 1974, pro sp.

The type of this hybrid is morphologically intermediate
between Deparia liangshanensis var. sericea and D. sichuanen-
sis. It is similar to D. liangshanensis in the multicellular long
hairs on the surface of indusia but differs by the pinna segments
without long multicellular hairs at margin, at most occasionally
with few short hairs between teeth. The hairs on pinna segments
are much denser than in D. sichuanensis. The spores are mostly
abortive.

® 1300-1400 m. Gansu (Kangxian).

Deparia xnanchuanense (Ching & Z.Y. Liu), Z. R. He, comb.
nov.

B I FEPR nan chuan dui nang jue

Basionym: Lunathyrium xnanchuanense Ching & Z. Y.
Liu, Bull. Bot. Res., Harbin 3(4): 15. 1983, pro sp.

This hybrid is morphologically intermediate between

Deparia shennongensis and D. vegetior. It is similar to D.
vegetior in the hairs on the abaxial surface of rachis and costae
very thin, short, and sparse, and multicellular hairs absent at
sinuses between pinna segments, and multicellular hairs on the
adaxial surface of veins in fertile pinnae very short. It is also
similar to D. shennongensis in the lower pinnae gradually
shortened and spore surface with rugate folds or baculate pro-
cesses. Some spores in each sporangium are abortive.

® Forests; 1600—1700 m. Chongging (Jinfo Shan).

There are other formerly undescribed species, e.g., “Lunathyrium
subimbricatum” (Ching in Y. L. Zhang et al., Sporae Pterid. Sin. 233, t.
45, f. 21, 25. 1976; FitklkJE% jie bi e mei jue) in broad-leaved
forests, rock crevices, watersides, 27002800 m, W Yunnan (Yongping);
and “Lunathyrium heterocarpum” (Ching in Y. L. Zhang et al., Sporae
Pterid. Sin. 232, t. 46, f. 10, 15. 1976; Z= FUkJE % za guo e mei jue) in
forests on mountain slopes, ca. 3300 m, Sichuan (Li Xian). The former
is similar to Deparia sichuanensis, but the plant is larger with basal
pinna segments prominently broadened. It is also similar to D. wilsonii.
The spores are completely abortive. The latter hybrid is intermediate
between D. dolosa and D. shennongensis in its pinnae to 30 pairs or
more, pinna segments to 20 pairs or more, and rachis and costae with
rather dense multicellular long hairs abaxially. The spores are partly
abortive, and “good” spores are variable in size.
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2. CORNOPTERIS Nakai, Bot. Mag. (Tokyo) 44: 7. 1930.
fH#JE jiao jue shu
He Zhaorong (F1JK 2¢); Masahiro Kato
Neoathyrium Ching & Z. R. Wang.

Plants hygrophytic, evergreen or summer-green. Rhizome mostly creeping, ascending or erect, few thinly creeping, apex and
bases of stipes scaly; scales brown or red-brown, lanceolate, ovate-lanceolate, or ovate, entire; fronds approximate or caespitose,
occasionally distant. Stipe fleshy or herbaceous, flattened when dry, base thickened and often warty, deeply grooved on adaxial side,
subglabrous; lamina variably dissected from 2-pinnatilobate to 3-pinnate or more, elliptic to ovate-deltoid, apex acuminate; pinnae
lanceolate or broadly lanceolate, or lower pinnae ovate-lanceolate, sessile or shortly stalked, subspreading, asymmetrical or nearly
symmetrical, apex acuminate or long acuminate; pinnules often pinnatilobate; rachis and costae broadly grooved between narrow
ridges on adaxial side, fleshy hornlike processes borne in grooves at base of costae and costules; veins free, pinnate, veinlets simple,
bifurcate to pinnate, not reaching lamina margin. Lamina brown-green, dark brown, or black-brown, glabrous, or rachis or costae
abaxially with multicellular short nodose hairs and sparsely lanceolate brown scales, rarely with unicellular short hairs. Sori linear,
elliptic, or orbicular, on veinlets, exindusiate. Spores bilateral, elliptic in polar view, semicircular or reniform in equatorial view, peri-
spore prominent, surface with few-rugate ornamentation. x = 40.

About 16 species: mainly distributed in tropical and subtropical Asia; 12 species (six endemic) in China.

Cornopteris crenulatoserrulata (species no. 12) was assigned to the monotypic genus Neoathyrium, which was recognized in FRPS (3(2): 94.
1999).

Knapp (Ferns Fern Allies Taiwan, 442. 2011) noted that Cornopteris philippinensis M. Kato has been reported for Taiwan but that the voucher
specimen (Murakami, Saiki & Chen 344) differs from Philippine material and might instead correspond to a form of C. opaca. He lists its status for
Taiwan as unconfirmed.

la. Sori orbicular; lamina 2- or 3-pinnate, pinnules or secondary pinnules pinnatilobate.
2a. Rhizome long creeping.
3a. Projections absent from lateral ridges of stipe base, pinnules up to 9 x 3 cm; rachis, costae, and

costules abaxially with glandular unicellular hairs ............cocoeeeieieiceeeeeee e 9. C. pseudofluvialis
3b. Projections present on lateral ridges of stipe base, pinnules up to 4-6 x 1.5 cm; rachis, costae,
and costules abaxially with eglandular unicellular hairs ............cococeoevieeiinrieiennieeceeereeeeen 12. C. crenulatoserrulata
2b. Rhizome ascending to erect.
4a. Lamina 2-pinnate, at most nearly 3-pinnate; ultimate lobes entire or shallow crenate at apex ............. 10. C. banajaoensis

4b. Lamina 3-pinnate, ultimate pinnule usually pinnatilobate; ultimate lobes acute or serrate at apex 11. C. badia
1b. Sori elliptic or linear; lamina 1-pinnate to 2-pinnate.
Sa. Lamina 2-pinnate, pinnules pinnatilobate.
62, RiZOME QSCENAING 10 ETECE .....veveuiririeriririeteiiieteeieteteetetee ettt te s tetes e e sesasessesesesesene esesenessesesesesesensesenensnes 5. C. opaca
6b. Rhizome creeping.
7a. Pinnules of lower pinnae usually obtuse-rounded at apex, rarely pointed, pinnatilobate to
PINNALHIA OF AENTALE ......veeeiiciieieieeee ettt s e seneae 6. C. decurrenti-alata
7b. Pinnules of lower pinnae pointed, pinnatifid to pinnatipartite.
8a. Pinnules of basal pinnae oblong-lanceolate, base not reduced, apex shortly acuminate or
acute; pinnule lobes obtuse-crenate or subentire; lamina abaxially with unicellular short
hairs, rarely also with 2- or 3-celled short 10d0Se hairs .........cccoeueerireininieieiinireireeee 7. C. christenseniana
8b. Pinnules of basal pinnae ovate-lanceolate or subovate, base reduced, apex usually
acuminate or long acuminate; pinnule lobes pinnatilobate or crenate; lamina abaxially
with multicellular Short NOAOSE NAITS ........ceiivieeeiieieeieeiree et ettt s sesens 8. C. major
5b. Lamina 1-pinnate, pinnae pinnatilobate with at most basal 1 (to few) pair of free adnate pinnules.
9a. Lamina narrowly elliptic-lanceolate; all pinnae sessile.
10a. Rhizome erect; pinnae contiguous, base shallowly cordate, middle part of pinna as wide as or
slightly narrower than base; rachis and costae abaxially with dense curly multicellular short

NOAOSE NAILS ...ttt bbbttt et e st e st eteaanas 1. C. approximata
10b. Rhizome creeping; pinnae prominently spaced, base truncate and prominently broader; rachis
and costae glabrous abaXially .........cccceceeieeeririeeiriniee ettt bt se e 2. C. latibasis
9b. Lamina ovate; lower pinnae shortly stalked.
112, RIIZOIME CIEEPING ...vveuiririuiriiieiiiriet ettt ettt ettt sttt bttt ettt a et b et b e et e e 6. C. decurrenti-alata

11b. Rhizome ascending or erect.
12a. Middle and upper pinnae usually pinnatifid, rarely pinnatipartite; veinlets mostly
simple, rarely forked, forked veinlets mostly supramedial ............c.cccoeerinininnnnnnnnnnnnenes 3. C. omeiensis
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12b. Middle and upper pinnae pinnatipartite to pinnatisect; veinlets mostly bifurcate or

pinnate, forked veinlets mostly inframedial.

13a. Basal acroscopic lobes of upper pinnae narrower and longer than basiscopic ones ............. 4. C. latiloba
13b. Basal acroscopic pinna lobes shorter than basiSCOPIiC ONES .........cceeueereereeririeerinirieerereeeen 5. C. opaca

1. Cornopteris approximata W. M. Chu, Acta Bot. Yunnan. 3:
342.1981.
ZPIfABR mi yu jiao jue

Rhizome short, erect; fronds caespitose. Fertile frond ca.
60 cm; stipe stramineous, shorter than lamina, base 2-3 mm in
diam., with sparse broadly lanceolate brown thin scales and
short thin hairs; lamina 1-pinnate, narrowly elliptic-lanceo-
late, ca. 40 x 15 cm, apex acuminate; pinnae up to 15 pairs,
spreading, contiguous, sessile, lanceolate, subfalcate, up to 10 x
3 cm, base slightly asymmetrical, shallowly cordate, pinnati-
fid to pinnatipartite, serrate, apex acuminate; basal pinnae
slightly reflexed, shorter, asymmetrical, base slightly reduced;
pinna lobes up to 15 pairs, rectangular, margin shallowly repand
or slightly rounded-crenate, apex rounded or truncate; veinlets
up to 7 pairs, forked or simple, rarely pinnate. Lamina thinly
papery, dark brown; rachis and costae abaxially with dense
slightly curly, multicellular nodose hairs. Sori elliptic or shortly
linear, subbasal near costae; spores reniform in equatorial view,
perispore prominent, slightly rugate.

® Beside streamlets of evergreen broad-leaved forests; ca. 1800
m. NE Yunnan (Suijiang).

2. Cornopteris latibasis W. M. Chu, Acta Bot. Yunnan. 3: 344.
1981.
FEHZE A IR kuo ji jiao jue

Rhizome creeping or ascending; fronds caespitose. Fertile
frond 40-80 cm; stipe brown when dry, shorter than lamina,
base 2-3 mm in diam., scaly and hairy from base to apex with
ovate or broadly lanceolate brown thin scales and short thin
hairs; lamina 1-pinnate, narrowly elliptic-lanceolate, 30-50 x
10-23 cm, base slightly reduced, apex acuminate, pinnatilobate;
pinnae 1015 pairs, spreading or nearly so, well spaced, sessile,
sickle-shaped or lanceolate, up to 12 x 2-3 cm, base slightly
asymmetrical, truncate, wider than above, pinnatilobate to pin-
natifid, apex acuminate; basal pinnae short, reflexed; pinna
lobes broadly deltoid or subelliptic, subentire, obtuse at apex;
veinlets up to 7 pairs, simple or occasionally forked. Lamina
thinly herbaceous when dry, pale brown; rachis abaxially with
sparse brown lanceolate scales and curly thin nodose hairs
when young, then subglabrous. Sori elliptic or shortly linear,
inframedial, close to midrib. Spores reniform in equatorial view,
perispore with prominent, slightly rugate projections.

e Evergreen broad-leaved forests, beside streamlets; 12001900
m. Sichuan, Yunnan.

3. Cornopteris omeiensis Ching, Bull. Fan Mem. Inst. Biol.,
n.s., 1: 287. 1949 [ “omeigensis ]

WS A% e mei jiao jue

Diplazium japonicum (Thunberg) Beddome var. nudi-
sorum C. Christensen.

Rhizome ascending; fronds caespitose. Fertile frond 60-70

cm; stipe yellow-brown at base, upward green-stramineous, 20—
40 cm, ca. 3 mm in diam., base stout, with sparse brown, ovate
or ovate-lanceolate, entire scales; lamina 1-pinnate below apex,
ovate-oblong, as long as stipe, 15-25 cm wide, apex acuminate
and pinnatilobate; pinnae up to 13 pairs, shortly stalked, sub-
spreading or narrowly elliptic-lanceolate, straight or sickle-
shaped, oblique, dentate, pinnatifid to pinnatilobate, or basal
pinnae sometimes deeply pinnatifid, apex long acuminate; basal
pinnae short, spreading or reflexed, narrowly elliptic-lanceolate,
7-12 x 24 cm; middle pinnae up to 16 cm; pinna lobes up to
15 pairs, subcontiguous, slightly ascending, margin shallowly
serrate or crenate, apex rounded; veins visible on adaxial
side, prominent on abaxial side, pinnate, veinlets up to 7 pairs,
oblique, simple or forked, basal veinlets curved, ending below
lobe margin. Lamina herbaceous when dry, gray-brown abax-
ially, brown-green adaxially, glabrous on both surfaces. Sori
brown-red, shortly linear or elliptic, up to 6 pairs, medial;
spores semicircular in equatorial view, perispore with promi-
nent, rarely rugate projections.

e Forests on hillsides; 1100-2400 m. Guizhou, Sichuan.
4. Cornopteris latiloba Ching, Fl. Xizang. 1: 144. 1983.
W& Fr B BR kuo pian jiao jue

Plants summer-green. Rhizome ascending to erect, apex
with brown broadly lanceolate scales; fronds caespitose. Fertile
frond up to 110 cm; stipe brown, up to 50 ¢cm, ca. 3.5 mm in
diam., with sparse brown lanceolate scales, grooved above;
lamina 1-pinnate below pinnatilobate apex, ovate, up to 60 cm,
ca. 40 cm wide, apex shortly acuminate; pinnae ca. 10 pairs,
lanceolate, up to 20 x 6 cm wide, slightly ascending, shortly
stalked, base slightly narrowed, pinnatipartite to pinnatisect,
apex acuminate; basal pinnae slightly shortened or not
shortened; pinna lobes up to 14 pairs, elliptic or oblong, den-
tate, acroscopic base of upper pinnae narrower, longer than
basiscopic base, or equally long; veins prominent with 810
pairs of veinlets, oblique, bifurcate or trifurcate or pinnate,
occasionally simple. Lamina thinly herbaceous when dry,
brown-green on both surfaces, glabrous. Sori elliptic. Spores
reniform in equatorial view, perispore prominent, with few rug-
ate, granular projections.

e Mixed coniferous and broad-leaved forests; 2200-2400 m.
Yunnan.

5. Cornopteris opaca (D. Don) Tagawa, Acta Phytotax. Geo-
bot. 8: 92. 1939.

HIT M hei ye jiao jue

Hemionitis opaca D. Don, Prodr. F1. Nepal. 13. 1825;
Athyrium opacum (D. Don) Copeland; Diplazium opacum (D.
Don) Christ; Dryopteris bankinsinensis Hayata; D. opaca (D.
Don) C. Christensen; D. succulentipes Hayata; Gymnogramma

obtusata Blume; G opaca (D. Don) Sprengel; Leptogramma
obtusata (Blume) J. Smith; L. opaca (D. Don) Beddome;
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Nephrodium obtusatum (Blume) Diels (1899), not C. Presl
(1825); Phegopteris obtusatum (Blume) Christ; P. opaca (D.
Don) Mettenius.

Plants evergreen. Rhizome short, ascending or erect, apex
with brown, lanceolate or broadly lanceolate scales; fronds caes-
pitose. Fertile frond up to 120 cm; stipe dark stramineous
(often dark brown when dry), 20-50 cm, base with sparse
scales, scales upward deciduous; lamina 1- or 2-pinnate, del-
toid-ovate, 30—60 x 20-30 cm, base rounded-cuneate, apex
acuminate; pinnae ca. 10 pairs, stalked (stalk up to 3 mm), sub-
opposite, slightly ascending or sometimes subspreading; basal
pinnae not shortened or slightly shortened, 10-20 x 4-15 cm,
elliptic, base subtruncate, pinnatilobate to pinnate, apex long
acuminate; pinnules up to 10 pairs, alternate, spreading, elliptic
or elliptic-lanceolate, up to 9 x 2.5 cm, pinnatifid to pinnatisect,
base truncate, sessile or subsessile, apex acuminate or obtuse;
basal pinnules much shorter, apex rounded; pinna lobes sub-
elliptic or rectangular, entire, subtruncate or rounded at apex;
veins visible abaxially, veinlets simple or upper veinlets forked,
ascending. Lamina herbaceous; rachis, costae, and costules
abaxially with multicellular short nodose hairs, or glabrous, also
with sparse linear, brown, entire scales. Sori brown, shortly lin-
ear or elliptic, medial or inframedial, 1-3 pairs per pinna lobe.
Spores subreniform, perispore prominent, projections few rug-
ate. x = 40.

Evergreen broad-leaved forests; 400-2300 m. Fujian, Guangxi,
Jiangxi, Taiwan, Yunnan [Bhutan, India, Indonesia, Japan, Nepal, Viet-
nam].

Cornopteris opaca is variable in the shape and dissection of the
fronds and differs from C. decurrenti-alata primarily in the rhizome
habit.

Plants having a glabrous rachis, costa, and midribs, particularly in
old fronds, have been named Cornopteris opaca f. glabrescens Sa.
Kurata (J. Geobot. 12(2): 41. 1963; ZZ Y6 Bk bian guang hei ye
jiao jue): evergreen broad-leaved forests; 800—1800 m. Fujian, Guangxi,
Taiwan, Yunnan [Indonesia, Japan, Vietnam].

6. Cornopteris decurrenti-alata (Hooker) Nakai, Bot. Mag.
(Tokyo) 44: 8. 1930.
B jiao jue

Gymnogramma decurrenti-alata Hooker, Sp. Fil. 5: 142, t.
294, 1864; Athyrium decurrenti-alatum (Hooker) Copeland;
Cornopteris tsangii Ching; Diplazium decurrenti-alatum
(Hooker) C. Christensen; D. hookerianum Koidzumi; Dryo-
pteris decurrenti-alata (Hooker) C. Christensen; Leptogramma
decurrenti-alata (Hooker) J. Smith; Nephrodium decurrenti-

alatum (Hooker) Diels; Phegopteris decurrenti-alata (Hooker)
Christ.

Plants summer-green. Rhizome slender, creeping, dark
brown, ca. 5 mm in diam., apex with brown-lanceolate scales;
fronds approximate. Fertile frond up to 80 cm; stipe dark stra-
mineous, up to 40 cm, base with scales, upward subglabrous,
grooved on adaxial side; lamina 1- or 2-pinnate below apex,
ovate-elliptic, up to 40 x 28 cm, apex acuminate; pinnae up to
10 pairs, ascending, distant, lanceolate, base subtruncate, nearly
symmetrical, apex acuminate; lower pinnae larger, elliptic-lan-
ceolate, up to 15 x 4 cm, pinnatisect or 1-pinnate; pinna lobes

or pinnules ovate or narrowly elliptic, up to 3 x 1 cm, margin
pinnatilobate, sparsely dentate, or repand, apex obtuse; veins
visible, veinlets simple or forked, ending into lobe margin.
Lamina herbaceous, brown when dry, hairy or not. Sori shortly
linear or narrowly elliptic, medial or inframedial. Spores semi-
circular in equatorial view, perispore hyaline, with rugate, gran-
ular projections. x = 40.

Valley forests, beside shaded streamlets; 2002800 m. Anhui,
Chongqing, Fujian, Guangdong, Guangxi, Guizhou, Henan, Hunan,
Jiangsu, Jiangxi, Sichuan, Taiwan, Yunnan, Zhejiang [Bhutan, N
India, Japan, Korea, Nepal].

Cornopteris decurrenti-alata is variable in the shape and dissec-
tion of fronds.

Plants having fronds with dense multicellular short nodose hairs
on abaxial side of the rachis, costae, and midribs (» = 80) have been
named Cornopteris decurrenti-alata f. pillosella (H. 1t6) W. M. Chu (F1.
Reipubl. Popularis Sin. 3(2): 358. 1999; C. decurrenti-alata var. pillo-
sella H. 1td, Bot. Mag. (Tokyo) 52: 588. 1938; Athyrium decurrenti-
alatum var. pillosellum (H. 1t6) Ohwi; 4. unifurcatum C. Christensen
var. harryanum C. Christensen; C. glandulosopilosa S. F. Wu; C. li-
kiangensis Ching; C. musashiensis Nakai; “EM i mao ye jiao jue):
valley forests, beside shaded streamlets; 200-2800 m. Guizhou, Hunan,
Jiangxi, Sichuan, Yunnan, Zhejiang [Japan].

7. Cornopteris christenseniana (Koidzumi) Tagawa, Acta
Phytotax. Geobot. 2: 195. 1933.

PR jian yu jiao jue
Diplazium christensenianum Koidzumi, Bot. Mag. (To-
kyo) 38: 105. 1924; Athyrium crenulatoserrulatum Makino f.

hakonense Makino; A. hakonense (Makino) C. Christensen;
Cornopteris hakonensis (Makino) Nakai.

Plants summer-green. Rhizome creeping, apex with
muddy-brown, entire, elliptic-lanceolate scales; fronds approxi-
mate. Fertile frond up to 90 cm; stipe pale green, slightly pur-
ple-red, up to 45 cm, scaly throughout with brown, entire lan-
ceolate scales; lamina 2-pinnate below apex, deltoid-ovate, up
to 45(—60) x 30(—45) cm, apex acuminate; pinnae up to 10
pairs, ascending; lower pinnae opposite or nearly so, elliptic-
lanceolate, base truncate, apex acuminate; basal pinnae shortly
stalked, other pinnae sessile; middle pinnae largest, up to 20 x
7 cm; pinnules up to 12 pairs, alternate, subspreading, sessile,
lanceolate or ovate-lanceolate, middle pinnules up to 4 x 1.5
cm, base broadly cuneate, pinnatifid to pinnatisect, apex acumi-
nate, shortly acuminate, or subrounded; pinnule lobes up to 10
pairs, subrectangular, ascending, slightly falcate, serrate or sub-
entire, truncate or obtuse at apex; veins pinnate, veinlets 3—5
pairs, simple, ending inframarginally. Lamina thinly herba-
ceous, brown-green when dry, rachis, costae, and midribs abax-
ially with pale brown lanceolate entire scales and unicellular
short hairs, rarely also 2- or 3-celled short nodose hairs. Sori
narrowly elliptic, medial.

Forest wetlands beside cliffs; ca. 800 m. Zhejiang [Japan, S Ko-
rea).

8. Cornopteris major W. M. Chu, Acta Bot. Yunnan. 3: 348.
1981.

KHFB% da ye jiao jue
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Plants evergreen. Rhizome thick, creeping, ca. 3 cm in
diam., apex with brown lanceolate scales; fronds approximate.
Fertile frond up to 1.5 m; stipe green, shorter than lamina, up to
5 mm in diam., sparsely scaly, grooved on adaxial side; lamina
2-pinnate below apex, deltoid or ovate-deltoid, up to 90 x 80
cm, apex acuminate; pinnae ca. 11 pairs, alternate or subop-
posite, ascending, slightly asymmetrical with slightly broader
basiscopic side, lower pinnae broadly elliptic-lanceolate, shortly
stalked, basal pairs largest, up to 50 x 20 cm, with basal pin-
nules remarkably shortened; pinnules up to 10 pairs, alternate,
spreading, slightly asymmetrical, lanceolate or falcate and lan-
ceolate, up to 11 x 4 cm, base broadly cuneate or subtruncate,
sessile, pinnatifid to pinnatisect, or 2-pinnate, apex acuminate
or long acuminate, occasionally acute or rounded; basal acro-
scopic pinnules shorter, close to rachis, basal basiscopic pin-
nules oblique; pinnule lobes up to 10 pairs or more, alternate or
subopposite, slightly ascending, elliptic, margin obtuse-crenate
or pinnatilobate, apex rounded; veins somewhat visible abaxi-
ally, not prominent adaxially, pinnate with up to 8 pairs of vein-
lets, veinlets mostly forked or pinnate, rarely simple. Lamina
thinly herbaceous when dry, dark colored, shiny adaxially, cos-
tae and midribs with thin multicellular hairs. Sori shortly linear
or elliptic, up to 5 pairs per lobe, inframedial, close to midribs.
Sori reniform in equatorial view, perispore prominent, with few
rugate projections.

e Evergreen broad-leaved forests, beside streamlets; 2100-2600
m. SE to SW Yunnan.

Cornopteris major is similar to C. pseudofluvialis in gross mor-
phology of frond, but it differs by the tall fertile fronds ca. 1.5 m, pin-
nules up to 10 x 3 c¢m, sori shortly linear or elliptic (not orbicular), and
lamina abaxially with multicellular thin hairs, lacking glandular hairs.

9. Cornopteris pseudofluvialis Ching & W. M. Chu, Acta Bot.
Yunnan. 3: 345. 1981.

VE R FAB% dian nan jiao jue

Plants evergreen. Rhizome long creeping, up to 2 cm in
diam., apex with sparse adpressed brown scales; fronds approx-
imate. Fertile frond up to 1 m; stipe shiny, pale brown or gray-
stramineous, shorter than lamina, 2-3 mm in diam. at base,
grooved on adaxial side; lamina 2-pinnate with pinnatisect pin-
nules, or base almost 3-pinnate, broadly ovate-deltoid, up to 70
x 50 c¢cm; pinnae ca. 12 pairs, alternate or subopposite, sub-
spreading, slightly asymmetrical with broader basiscopic pin-
nules, basal pinnae largest, up to 40 x 15 cm, basal pinnules
markedly shorter; pinnules up to 13 pairs, alternate, spreading,
nearly symmetrical, lanceolate, up to 9 x 3 cm, base truncate,
shortly stalked or adnate, pinnatisect close to costa, apex acumi-
nate or acute (occasionally rounded); basal acroscopic pinnules
smaller, close to rachis, basal basiscopic pinnules oblique, pin-
nule lobes ca. 5 pairs, elliptic-lanceolate, up to 1.5 cm x 5 mm,
base adnate, pinnatifid, apex rounded; pinnule lobes of ordinary
(non-basal) pinnules up to 10 pairs or more, elliptic or rectangu-
lar, margin shallowly lobate or crenate, apex rounded or trun-
cate; veins visible abaxially, not prominent adaxially, veinlets
up to 6 pairs, forked or simple. Lamina thinly herbaceous when
dry, brown, glabrous adaxially; rachis, costae, and costules
abaxially with short glandular hairs. Sori orbicular, subcostular,

1 or 2 pairs per lobe, or single. Spores nearly semicircular in
equatorial view, perispore prominent, with few rugate projec-
tions.

e Evergreen broad-leaved forests, beside streamlets; 1500—2700
m. SE Yunnan (Wenshan, Xinping).

Cornopteris pseudofluvialis is very similar to C. banajaoensis in
the lamina shape and dissection but differs by the rhizome long creeping
and the rachis, costae, and costules abaxially with dense short glandular
hairs.

10. Cornopteris banajaoensis (C. Christensen) K. Iwatsuki &
M. G. Price, S. E. Asian Stud. 14: 564. 1977.

EA MR xi sheng jiao jue

Dryopteris banajaoensis C. Christensen, Index Filic.,
Suppl. 1906-1912: 30. 1913, based on D. tenerrima Copeland,
Philipp. J. Sci. Bot. 4: 111. 1909, not Rosenstock (1906); Athy-
rium fluviale (Hayata) C. Christensen; A. nudum Copeland; 4.
tagawai C. Christensen; Cornopteris fluvialis (Hayata) Tagawa;
C. tashiroi Tagawa; D. athyriiformis Rosenstock; D. fluvialis
Hayata; Phegopteris banajaoensis (C. Christensen) Alderwerelt.

Plants evergreen. Rhizome ascending, apex with ovate-
lanceolate entire brown scales; fronds caespitose. Fertile fronds
up to 1.2 m; stipe green-stramineous, almost as long as lamina,
20—60 cm or longer, ca. 3 mm in diam., base swollen, 3-ridged
in cross section, sparsely scaly; lamina 2-pinnate with pinnati-
sect pinnules, or nearly 3-pinnate, up to 65 x 50 cm, broadly
ovate, ovate-deltoid, or deltoid; pinnae 10-12 pairs, opposite
or subalternate, ascending, nearly symmetrical, lower pinnae
broadly elliptic-lanceolate, stalked, basal pinnae up to 30 x 10
cm, basal pinnules markedly smaller; pinnules up to 13 pairs,
alternate, spreading, nearly symmetrical, lanceolate or elliptic-
lanceolate, up to 8 x 2.5 cm, base subtruncate, shortly stalked
or adnate, pinnatisect close to costule, basal acroscopic lobes
smaller, close to costa, basiscopic lobe oblique, apex acuminate
or acute; pinnule lobes oblong or elliptic, slightly oblique, mar-
gin dentate, apex truncate or rounded; veins visible abaxially,
not prominent adaxially, veinlets 5—7 pairs per lobe, simple or
forked, ascending. Lamina thinly herbaceous when dry, brown
abaxially, dark brown adaxially, glabrous on both surfaces. Sori
orbicular or suborbicular, medial or inframedial, or subcostular,
3-5 pairs per lobe. Spores reniform in equatorial view, peri-
spore prominent, few rugate, inconspicuously granular. 2» = 80.

Wet forests; 800-2700 m. Taiwan [India (Sikkim), Japan, Nepal,
Philippines].

3

The species epithet is sometimes misspelled as “banahaoensis.’

11. Cornopteris badia Ching, Bull. Fan Mem. Inst. Biol., Bot.
11:58. 1941.

S fuye jiao jue

Plants evergreen, tall. Rhizome ascending to erect, robust,
up to 5 cm in diam. including remaining stipe bases, up to 40
cm tall, apex with adpressed, entire, brown, lanceolate scales;
fronds caespitose. Fertile fronds up to 2 m; stipe brown-green,
up to 1 m, up to 8 mm in diam., with sparse deciduous, entire,
lanceolate scales, grooved adaxially; lamina 1-3-pinnate below
apex, deltoid or ovate, nearly as long as stipe, up to 75 cm wide,
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apex acuminate; pinnae up to 12 pairs, slightly ascending, lower
pinnae opposite, with stalk up to 3.5 cm, costae up to 12 cm
apart, upper pinnae alternate, with stalk up to 5 mm; basal 1 or
2 pairs of pinnae larger, elliptic-lanceolate, up to 45 x 20 cm,
lower part 2-pinnate, apex pinnatisect, acuminate; pinnules up
to 15 pairs or more, spreading or nearly so, linear-lanceolate or
broadly linear-lanceolate, up to 10 x 3 cm, apex long acumi-
nate, pinnatisect, or pinnatipartite to pinnatisect, or pinnate,
lower pinnules shortly stalked; secondary pinnules 1-5 pairs,
lobes of secondary pinnules up to 10 pairs or more; secondary
pinnules and lobes of secondary pinnules spreading, slightly
oblique, or slightly falcate, ovate or elliptic-lanceolate, base
broadly cuneate and adnate, pinnatilobate, dentate, or crenate,
apex rounded or subtruncate; lobes of secondary pinnules
slightly ascending, up to 6 pairs, mostly subfalcate, rectangular,
shallowly repand or slightly shallowly crenate or serrate, trun-
cate at apex; veins visible abaxially, not prominent adaxially,
1-3 pairs per lobe, veinlets simple. Lamina herbaceous, green
abaxially, dark brown or gray-brown adaxially when dry; ra-
chis, costae, and costules abaxially with brown, entire, lanceo-
late or linear, small scales, later glabrous. Sori orbicular, sub-
basal. Spores semicircular in equatorial view, perispore hyaline,
with few rugate, vaguely granular projections.

Evergreen broad-leaved forests; 14002500 m. Yunnan (Gong-
shan, Jingdong, Yongde) [India, Nepal].

Cornopteris badia is the largest species with the most finely dis-
sected lamina in the genus.

Plants having fronds with rachis, costae, and costules abaxially
with sparse, brown, entire, lanceolate to linear, small scales and hyaline
unicellular glandular hairs, and sharply serrate pinnule lobes have been
named Cornopteris badia f. quadripinnatifida (M. Kato) W. M. Chu (FL.
Reipubl. Popularis Sin. 3(2): 365. 1999; C. quadripinnatifida M. Kato,
Acta Phytotax. Geobot. 30(4-6): 114. 1979; C. badia var. pubescens Z.
R. Wang; EE M % mao fu ye jiao jue): evergreen broad-leaved
forests; 1400—2500 m. Yunnan [India, Nepal].

12. Cornopteris crenulatoserrulata (Makino) Nakai, Bot.
Mag. (Tokyo) 45: 95. 1931.

4 FABR xi chi jiao jue

Phegopteris crenulatoserrulata Makino, Bot. Mag. (To-
kyo) 17: 78. 1903; Athyrium austro-ussuriense (Komarov)
Fomin; A. crenulatoserrulatum Makino; A. koryoense C.
Christensen; Cornopteris coreana Nakai; C. crenulatoserrulata
f. coreana (Nakai) H. Itd; Dryopteris austro-ussuriensis
Komarov; D. crenulatoserrulata (Makino) C. Christensen;
Neoathyrium crenulatoserrulatum (Makino) Ching & Z. R.
Wang; Phegopteris austro-ussuriensis (Komarov) Komarov &
Alissova; Pseudathyrium crenulatoserrulatum (Makino) Nakai.

Plants terrestrial, medium-sized. Rhizome moderately
stout, creeping, apex sparsely scaly; scales brownish, ovate-
lanceolate, membranous, large, up to 1 cm or longer. Fronds
distant; stipe nearly as long as or slightly longer than lamina,
40-60 cm, basal part moderately stout with pneumatophores on
lateral ridges, base not beak-shaped, up to 7-9 mm in diam.,
scaly like rhizome apex; lamina 3-pinnatifid, deltoid-ovate to
ovate-oblong, 25-70 x 20-60 cm, base broadly cuneate or
somewhat cordate, apex acuminate; pinnae 10—15 pairs, broadly
lanceolate or oblong-lanceolate, lower pinnae with stalks 2—10
mm, subopposite, ascending; basal 2 pairs of pinnae largest,
10-32 x 4-8 cm, base slightly narrowed, broadly cuneate or
subtruncate, apex acuminate; upper pinnae gradually smaller,
lanceolate, alternate, subsessile or sessile; pinnules 8-20 pairs,
catadromous, lanceolate or oblong-lanceolate, 1-4 cm x 5-15
mm, base broadly cuneate, subsessile, apex acuminate; lower
pinnules subopposite; upper pinnules alternate, spreading or
slightly ascending; ultimate segments 5—10 pairs, oblong, base
adnate to narrow costular wing, crenulate at margin, apex
obtuse-rounded. Veins inconspicuous adaxially, visible abaxi-
ally, pinnate, midrib slightly tortuous, veinlets simple or forked.
Lamina papery when dried, greenish brown adaxially, green
abaxially; fleshy slender hornlike processes with scaly apices
present in adaxial groove of costules at bases of costules; rachis,
costae, and costules abaxially with pallid unicellular short hairs
and pale brown multicellular long hairs. Sori orbicular or ellip-
tic, exindusiate, abaxial, medial. Spores bilateral, perispore with
rugate processes. 2n = 80*.

Subalpine mixed forests, grasslands; 800-1000 m. Heilongjiang,
Henan, Jilin, Liaoning, Shaanxi [Japan, Korea, E Russia].

3. ANISOCAMPIUM C. Presl, Epimel. Bot. 58. 1851.
LR an jue shu
Wang Zhongren (£ H112); Masahiro Kato
Kuniwatsukia Pichi Sermolli; Microchlaena Ching (1938), not Wight & Arnott (1833).

Plants terrestrial, small to medium-sized. Rhizomes long creeping, erect, or shortly creeping with ascending apex, clothed with
brown lanceolate or linear scales. Fronds distant or caespitose; stipe usually stramineous, long, with sparse scales at base, upper part
glabrate, grooved adaxially, groove open to rachis groove; lamina pinnate, oblong-lanceolate, ovate-oblong, or deltoid-ovate; pinnae
pinnatifid at apex or terminal pinna similar to lateral pinnae; basal pinnae opposite or subopposite, shortly stalked; upper pinnae
alternate, falcate or ascending, lanceolate, margin shallowly lobed, segments toothed, acuminate. Veins pinnate, lateral veins 3-5
pairs, simple or occasionally forked, free or connected to form 1 or 2 pairs of rhomboid areoles. Lamina papery when dried, glabrate
adaxially, costae and midribs abaxially with brown linear-lanceolate small scales and short pale hairs. Sori orbicular, medial or
subbasal on veins; indusia small, orbicular-reniform, membranous, ciliate at margin, fugacious. Spores bilateral, perispore surface
with lophate ridges. x = 40.

Four species: tropical and subtropical regions of SE Asia and temperate areas of E Asia; four species in China.
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A recent molecular and systematic study shows that Anisocampium includes Kuniwatsukia and Athyrium niponicum and is basal in the Athyrium

complex (Liu et al. Taxon 60: 824-828. 2011).

la. Lamina pinnate, apex of lamina pinnatifid, not similar to lateral pinnae.

2a. Lamina pinnate throughout; pinnae usually shallowly lobed; sori orbicular ..........ccccccovveiennieennneienneeceeee 1. A. sheareri

2b. Lamina bipinnate; pinnules free, lobed; sori oblong, hooked, J-shaped, or horseshoe-shaped ............ccccc........ 2. A. niponicum
1b. Lamina terminated by a pinna similar or subsimilar to lateral pinnae.

3a. Pinnae up to 7 pairs, lanceolate, base cuneate or rounded; veins anastomosing ...........c.ceceeveveerervereerereerenenns 3. A. cumingianum

3b. Pinnae 10 pairs or more, linear, base truncate; veins free

1. Anisocampium sheareri (Baker) Ching in Y. T. Hsieh, Acta
Bot. Yunnan. 7: 314. 1985.

7R %k hua dong an jue

Nephrodium sheareri Baker, J. Bot. 13: 200. 1875;
Aspidium otarioides Christ; Athyrium sheareri (Baker) Ching;
Dryopteris otarioides (Christ) C. Christensen; D. polypodi-
forme (Makino) C. Christensen; D. sheareri (Baker) C.
Christensen; D. subsagenioides Christ; N. isolatum Baker; N.
polypodiforme Makino.

Rhizomes long creeping, with sparse brownish lanceolate
scales. Fronds approximate or distant; fronds 25-60 cm; stipe
upward stramineous (occasionally pale red-purple), 15-30 cm,
base ca. 2 mm in diam., sparsely scaly, upper part glabrate;
lamina pinnate, ovate-oblong or ovate-triangular, 15-30 x 12—
18 cm at middle, papery when dried, base subtruncate or
rounded-cuneate, apex acuminate and pinnatifid; lateral pinnae
2-7 pairs, falcate, lanceolate, 6—10 x 1.5-2 cm, base rounded,
often cuneate on acroscopic side in basal 1 or 2 pairs of pinnae,
pinnatilobate to pinnatisect, apex long acuminate; segments
broadly orbicular or oblong, margin long toothed and carti-
laginous. Veins free, pinnate, lateral veins 3 or 4 pairs, simple
or occasionally forked, ending in teeth, basal pair of veins
reaching lobe sinuses. Lamina glabrate adaxially, costae and
costules abaxially with brownish small scales and pallid short
hairs. Sori 3 or 4 pairs per segment, orbicular; indusia brown,
orbicular-reniform, membranous, ciliate at margin, fugacious.
Spore surface with lophate ridges. 2n = 160, 120 (3x apomic-
tic).

Valley forests, streamsides, shaded mountain slopes; sea level to
1900 m. Anhui, Chonggqing, Fujian, Gansu, Guangdong, Guangxi, Gui-
zhou, Hubei, Hunan, Jiangsu, Jiangxi, Sichuan, Taiwan (Hualian), Yun-
nan, Zhejiang [Japan, S Korea].

2. Anisocampium niponicum (Mettenius) Yea C. Liu, W. L.
Chiou & M. Kato, Taxon 60: 828. 2011.

HZR %23 ri ben an jue

Asplenium niponicum Mettenius, Ann. Mus. Bot. Lug-
duno-Batavi 2: 240. 1865; A. niponicum var. longipes Franchet
& Savatier; A. niponicum var. minus Franchet & Savatier; 4.
niponicum var. uropteron (Miquel) Franchet & Savatier; A.
uropteron Miquel; Athyrium biondii Christ; A. fissum Christ;
A. matsumurae Christ ex Matsumura; 4. niponicum (Metten-
ius) Hance; A. niponicum var. pachyphlebium (C. Christensen)
Kitagawa; A. pachyphlebium C. Christensen; A. sylvestrii
Christ; 4. uropteron (Miquel) C. Christensen; 4. yunnanense
Christ.

............................................................................. 4. A. cuspidatum

Plants summer-green. Rhizomes shortly creeping, as-
cending, densely clothed with brownish, narrowly lanceolate
scales at apex and stipe bases. Fronds caespitose; fertile fronds
(25-)30-75(-120) cm; stipe blackish brown at base, upward
stramineous, 10-35(—50) cm, base (1.5-)2-3(—5) mm in diam.,
with sparse small scales; scales pale brown, lanceolate, entire;
lamina 2- or 3-pinnate, ovate-oblong, (15-)23-30(-70) x (11-)
15-25(-50) cm at middle, broadly rounded at base, abruptly
narrowed at apex; pinnae under abruptly narrowed apex 5—
7(—14) pairs, alternate, ascending, with stalk (3—15 mm),
slightly curved upward; basal pair slightly longer and larger,
oblong-lanceolate, (5-)7-15(-25) x (2-)2.5-6(-12) cm at
middle, broadly cuneate or rounded at base, apex abruptly nar-
rowed, long acuminate, somewhat caudate; middle pinnae lan-
ceolate, pinnate to 2-pinnate; pinnules (8-)12—15 pairs, alter-
nate, ascending or spreading, shortly stalked or subsessile, usu-
ally broadly lanceolate or oblong-lanceolate, sometimes lanceo-
late, 1-4(—6) x 1-2 cm, inequilateral at base, acroscopic side
subtruncate, auriculate, parallel to costae, basiscopic side cune-
ate, dentate or pinnatipartite almost cut to wings of costules,
apex acuminate; segments 8—10 pairs, lanceolate, oblong, or
linear-lanceolate, deeply serrate at margin, acute at apex. Veins
visible abaxially, pinnate in segments, lateral veins 4 or 5 pairs,
oblique, simple. Lamina herbaceous or thinly papery when
dried, pale green or yellow-green, glabrate on both surfaces; ra-
chis and costae on abaxial surface pale purplish red, with sparse
brownish linear small scales. Sori oblong, hooked, J-shaped, or
horseshoe-shaped, 4-12 pairs per ultimate segment; indusia
similar to sori in shape, brown, membranous, somewhat erose
at margin, persistent or partly caducous. Perispore surface with
prominent low folds. 2n = 80.

Forests, streamsides, shaded wet mountain slopes, shrubby and
grassy slopes; near sea level to 2600 m. Anhui, Chongqing, Gansu,
Guangdong, Guangxi, Guizhou, Hebei, Henan, Hubei, Hunan, Jiangsu,
Jiangxi, Liaoning, Ningxia, Shaanxi, Shandong, Shanxi, Sichuan, Tai-
wan, Yunnan, Zhejiang [India, Japan, Korea, Myanmar, Nepal, Viet-
nam].

Athyrium niponicum {. cristato-flabellatum (Makino) Namegata &
Kurata (Enum. Jap. Pterid. 279, 338. 1961; A. niponicum var. cristato-

fabellatum Makino, J. Jap. Bot. 1: 6. 1916; A. niponicum monstr.

cristato-flabellatum Nakaike; XS5 15 5% ji guan ti gai jue) is a mal-
formed plant, with the pinnae or segments narrowed to flattened cristate
apices. It is cultivated in Shandong (Qingdao).

3. Anisocampium cumingianum C. Presl, Epimel. Bot. 59.
1851.

LB an jue

Aspidium otaria Kunze ex Mettenius; Athyrium cumingi-
anum (C. Presl) Ching; A. otaria (Kunze ex Mettenius) Posthu-
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mus; Dryopteris otaria (Kunze ex Mettenius) Kuntze; Nephro-
dium otarium (Kunze ex Mettenius) Baker.

Rhizomes short, erect, densely clothed with brown lanceo-
late scales at apex. Fronds caespitose; fronds 27-70 cm; stipe
upward stramineous, 12-45 cm, base 2-2.5 mm in diam.,
densely scaly, upper part glabrate; lamina imparipinnate or
nearly so, broadly ovate or oblong, 15-25 x ca. 10 cm at mid-
dle, thinly papery when dried, base subtruncate or rounded-
cuneate, apex acuminate; terminal pinna similar to lateral pin-
nae, lateral pinnae 4-8 pairs, stalked, falcate, lanceolate, 610 x
1.5-2 cm, base rounded-cuneate, margin shallowly lobed or ser-
rate, apex acuminate; segments triangular, with several sharp
teeth at apex; veins free, pinnate in segment, lateral veins 4 or 5
pairs, simple, reaching teeth, basal 1 or 2 pairs of veins reaching
segment sinuses, often connecting to form rhomboid areoles.
Lamina glabrate adaxially, costae and midribs abaxially with
sparse brown small scales and pale short glandular hairs. Sori 3
or 4(or 5) pairs per segment, orbicular, inframedial; indusia
brown, orbicular-reniform, membranous, ciliate at margin,
fugacious. Perispore with lophate ridges, sometimes connected
and reticulate or ornate. 2n = 80, 160.

Damp areas in evergreen forests, limestone rocks; 400-1000 m. S
and SW Taiwan (Pingdong, Tainan), S Yunnan [S India, Indonesia
(Java), Laos, S Myanmar, Philippines, Sri Lanka].

4. Anisocampium cuspidatum (Beddome) Yea C. Liu, W. L.
Chiou & M. Kato, Taxon 60: 829. 2011.

U5 E 22 BR ni lin mao an jue

Lastrea cuspidata Beddome, Ferns Brit. India, t. 118.
1870, based on Aspidium cuspidatum Mettenius, Abh. Sencken-
berg. Naturf. Ges. 2: 376. 1858, not Desvaux (1827); 4. yun-
nanense Christ, Athyrium cuspidatum (Beddome) M. Kato;
Dryopteris elongata Kuntze; D. khasiana C. Christensen; D.
trinidadensis (Jenman) C. Christensen; D. yunnanensis (Christ)
Copeland; Kuniwatsukia cuspidata (Beddome) Pichi Sermolli;
L. elongata Beddome ex C. B. Clarke; Microchlaena cuspi-

data (Beddome) Ching; M. yunnanensis (Christ) Ching; Neph-
rodium cuspidatum Baker (1867), not C. Presl (1825); Phego-
pteris elongata J. Smith (1875), not E. Fournier (1872); Poly-
podium elongatum Wallich ex Hooker (1862), not Aiton
(1789), nor Desvaux (1827), nor Goldmann (1843); P. trini-
dadensis Jenman.

Plants terrestrial, medium-sized. Rhizomes short or shortly
creeping with ascending apex, woody, densely clothed with
brown linear scales at apex. Fronds caespitose, with radial phyl-
lotaxis; fronds up to 1 m; stipe upward pale purple or brownish,
30-65 cm, base up to 5 mm in diam., triangular in cross section,
sparsely scaly, upper part glabrate; lamina imparipinnate, ob-
long-lanceolate, 35-70 x 16-30 cm, base rounded-cuneate,
apex acuminate; lateral pinnae 7-23 pairs, alternate, stalked, as-
cending, lanceolate, 12—18 x 1.5-2 cm, rounded-cuneate or in-
equilaterally cuneate at base, incised-serrulate or sharply serrate
with beaklike tips at margin, also with few small teeth, apex
long acuminate; terminal pinna similar to lateral pinnae, slightly
larger, usually with lower part shallowly lobed and segments
obtuse-rounded and minutely toothed. Veins free, visible on
surfaces, lateral veins pinnate, 3—6 pairs, simple, catadromous,
except basal basiscopic veins branched directly from costa, not
reaching sinuses between teeth, acroscopic veins branched from
base of lateral veins, ending halfway. Lamina papery when dry,
dark green, adaxially glabrate, costae occasionally with few
brown small scales abaxially; costae grooved adaxially, protub-
erant abaxially. Sori dense, cinnamon-colored, small, orbicular,
abaxial near base or in proximal, occasionally medial places of
veins; indusia brown, small, orbicular-reniform, thinly membra-
nous, lacerate as ciliate at margin, fugacious. Spore bilateral,
perispore with lophate ridges. 2rn = §0.

Damp areas in evergreen broad-leaved forests, among shrubs;
500-1800(-2000) m. Guangxi, Guizhou, SE Xizang, SE Yunnan [Bhu-
tan, W Himalaya, N India, N Myanmar, Nepal, N Thailand].

Hooker and Baker (Syn. Fil. 260. 1867) thought that the type
specimen collected from the Kew Garden originated from Sri Lanka,
but C. B. Clarke (Rev. Ferns N. India, 513. 1880) disagreed.

4. ATHYRIUM Roth, Tent. F1. Germ. 3: 31, 58. 1799.
B % BR)E ti gai jue shu
Wang Zhongren (F-H{~); Masahiro Kato
Pseudocystopteris Ching,.

Plants terrestrial, medium-sized. Rhizomes short, mostly erect, occasionally creeping or ascending, rarely long creeping; fronds
caespitose, rarely approximate or distant. Stipe grooved abaxially, terete adaxially, often shortly glandular hairy in groove, base often
swollen, with uniseriate tuberculate pneumathodes on lateral sides, narrowed toward very base, sometimes without pneumathodes,
not narrowed to base, with vascular bundles 2, upward connected abaxially into U-shaped single bundle in section, scaly at base;
scales red-brown, brown, or blackish brown, ovate-lanceolate, linear-subulate, or linear-lanceolate, entire, membranous, basifixed;
lamina ovate, oblong, or broadly lanceolate, 1-3-pinnate; lamina segments inequilateral at base; groove of rachis and costae con-
tinuous to grooves of costae and costules, respectively; spines at base of costae, costules, and midribs on adaxial side present or
absent, spines continuous from ridges on both sides of groove. Veins free, forked or pinnate, extending to tooth tips at lamina margin.
Lamina usually herbaceous when dried, in a few cases papery or leathery, usually glabrate, rarely scaly or hairy, or shortly glandular
hairy adaxially. Sori orbicular, orbicular-reniform, horseshoe-shaped, J-shaped, oblong, or shortly linear, abaxial, lateral to or
crossing over veins; indusia brown, orbicular-reniform, horseshoe-shaped, J-shaped, lunate, oblong, or shortly linear, membranous,
erose or ciliate, rarely entire at margin, usually persistent, rarely exindusiate or indusia undeveloped. Spores bilateral, elliptic in polar
view, bean-shaped in equatorial view, and perispore surface with or without folds. x = 40.
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About 220 species: distributed mainly in the temperate zone and subtropical mountain forests; 123 species (probably more plus a number of
hybrids) (69 endemic) in China.

The distribution center is located in the mountainous areas of SE China.

Athyrium is one of the largest genera of the pteridophytes and one of the taxonomically most difficult genera. Molecular data shows Athyrium as
defined here is not monophyletic; Athyrium niponicum is transferred to Anisocampium, while Pseudocystopteris is nested within Athyrium. Hybridi-
zation makes the taxonomy of this genus more difficult. More than 60 hybrids have been known in Japan, and many additional hybrids are possible in
China, requiring further analysis.

The following species, distributed in Taiwan, could not be treated here because no material was seen by the present authors: Athyrium puncti-
caule (Blume) T. Moore (Index Fil. 186. 1860; Aspidium puncticaule Blume, Enum. Pl. Javae 2: 159. 1828), Athyrium leiopodum (Hayata) Tagawa
(Acta Phytotax. Geobot. 2(3): 195. 1933; Diplazium leiopodum Hayata, Icon. Pl. Formosan. 4: 217. 1914), and 4. tenuicaule (Hayata) Tagawa (Acta.
Phytotax. Geobot. 2(3): 195. 1933; Diplazium tenuicaule Hayata, Icon. Pl. Formosan. 4: 220. 1914), treated by Knapp as a synonym of 4. leiopodum
(Ferns Fern Allies Taiwan, 980. 2011). For more information, see Liu and Fraser-Jenkins (Taiwania 51: 293-297. 2006), Liu et al. (Fern F1. Taiwan
Athyrium, 26, 42. 2009), and Knapp (loc. cit.: 129-130, 439).

In addition, eleven uncertain taxa, not included in the following key, are listed at the end of the account.

la. Sori small, orbicular-reniform.
2a. Plants medium-sized to large; fronds usually more than 60—70 cm, up to 2—3 m, all pinnae stalked ................. 117. A. atkinsonii
2b. Plants small to medium-sized; fronds usually less than 6070 cm, second basal pair of pinnae and
all upper pinnae subsessile or very shortly stalked.
3a. Lamina triangular; basal pinnae largest, narrowly elliptic to elliptic-oblanceolate with lower pinnules
gradually shorter to base, prominently narrowed at base, pinnules of upper pinnae often catadromous;
mostly in mountains below 3000 m.
4a. Rachis and costae glabrate abaxially, pinnules + rounded at base, distant from costae, teeth at segment

MArIN 10N, POIMLEA ....cueuiiiieieieieieietee ettt ettt e e ee s s bt ebebeaeseseeesesasane 118. A. spinulosum
4b. Rachis and costae + glandular hairy abaxially, pinnules subtruncate at base, often close to costae,
teeth SNOTt ANA NAITOW .....oueieeiieieiiiieteicie ettt ettt se et a st esesa e s esesensesessarsesesansesesenens 119. A. subtriangulare

3b. Lamina ovate to oblanceolate; basal pinnae + shorter than upper, ovate to oblong-lanceolate, rarely
subauriculate, not gradually shortened toward base, at most 1 or 2 basal pairs of pinnules slightly
shortened, pinnules or segments of all pinnae anadromous or subopposite.
Sa. Lamina ovate to ovate-oblong, usually 2- or 3-pinnate; pinnules inequilateral at base, shortly
stalked; rachis and costae without long multicellular hairs.
6a. Fronds less than 35 cm; ultimate segments approximate, teeth at segment margin short ................. 120. A. schizochlamys
6b. Fronds up to 55 cm; ultimate segments separate, teeth at segment margin long, thin ............ccccceveveuenene 121. 4. atuntzeense
5b. Lamina oblanceolate or ovate-oblong, 2-pinnatifid to 2-pinnate; segments adnate to costae by
narrow wing, if bipinnate then pinnules subequilateral at base, sessile; rachis, costae, and veins
with sparse long multicellular hairs.
7a. Lamina oblanceolate, many pairs of lower pinnae gradually shorter than upper pinnae ............cccccceueueuneee. 122. A. davidii
7b. Lamina ovate-oblong, basal 2 pairs of pinnae slightly shortened .............ccoeeeeirireinineenneeeeeereee e 123. A. repens
1b. Sori prominent, elongate, horseshoe-shaped, or J-shaped.
8a. Sori orbicular or elliptic, exindusiate or indusia caducous; perispore with folds.
9a. Stipe and rachis dark brown, throughout with dense castaneous-black or dark brown, ovate-lanceolate
scales and fibrous scales; basal pinnae tapering to base; pinna apex obtuse; stipe much shorter than
JAIMINA <.ttt bttt h s e st a ettt E S e e e b s b b e b et bbbt e s et e s e e e e eaeaencaean 1. A. wallichianum
9b. Stipe and rachis stramineous or pale purplish red, scales dense, brown at base; basal pairs of pinnae
slightly abbreviated; stipe slightly shorter than lamina; pinna apex acuminate.
10a. Lamina 1-pinnate, pinnae pinnatilobate to pinnatipartite, occasionally 2-pinnate; pinnae sessile or

subsessile (stalk less than 3 mm); teeth at lobe margin short and pointing outward ...........ccceeveeeverererenene 2. A. dissitifolium
10b. Lamina 2-pinnate; pinnae prominently stalked (stalk up to 10 mm or more); teeth at lobe margin
10NZ ANA ASCENAING ....vveiieieieieieieiei ettt a bbbttt e b et et et et e beses eseseseseseneneacasaean 3. A. exindusiatum

8b. Sori elliptic, shortly linear, J-shaped, horseshoe-shaped, or reniform; indusia persistent, rarely
incomplete but visible, at least when young; perispore with or without folds.
11a. Rhizomes long or shortly creeping with fronds distant or approximate, or erect.
12a. Rhizomes long creeping; costae and costules with prominent spines at base on adaxial side.
13a. Plants medium-sized, more than 20 c¢m tall; lamina 3-pinnate or more divided; sori not close to

costae or costules, indusia not overlaying midribs and veins; perispore with folds ..........cccocevvrrenenne 4. A. pectinatum
13b. Plants small, less than 20 cm tall; lamina 1-pinnate, pinnae pinnatipartite; sori close to costae or
costules, indusia often overlaying costae or costules; perispore without folds ............ccceeeevrrirreecennnnee 99. A. chingianum

12b. Rhizomes creeping or erect; costae and costules without spines at base adaxially; perispore with
folds.
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14a. Rhizomes long creeping; fronds distant.
15a. Lamina subdimorphic, stipe of sterile frond shorter than lamina, but stipe of fertile frond much
longer than lamina; lamina deltoid-ovate; pinnae 3—5 pairs; basal pinnae not abbreviated ...................... 5. A. ruilicola
15b. Lamina monomorphic, stipe shorter than lamina or equal; lamina ovate-oblong; pinnae 15-20 pairs;
basal pair of pinnae abbreviated.
16a. Lamina 2-pinnate, adaxial surface glabrate; teeth not long apiculate ............cceeveeevrreeerereerernenens 6. A. biserrulatum
16b. Lamina 3-pinnate, adaxial surface pubescent; teeth long apiculate ...........cccceevveeecirreenenenne 7. A. wumonshanicum
14b. Rhizomes shortly creeping (occasionally long creeping); fronds approximate, or rhizome erect.
17a. Lamina ovate to narrowly ovate, apex cuspidate; pinnae stalked; stipe only slightly shorter
than lamina; scales at stipe base pale brown; sori shortly linear, oblong, or narrowly J-shaped.
18a. Pinnae usually 1-pinnate or more dissected; pinnules ovate, oblong-lanceolate, or
falcate-lanceolate, shallowly lobed to pinnatipartite, basal

pinnules usually shortly stalked ...........cccooeoeeiiiinininininneene A. niponicum (see Anisocampium niponicum, p. 448)
18b. Pinnae usually pinnatipartite to pinnatisect; lobes falcate-lanceolate,
at most shallowly lobed, decurrent to broad wings of costa on basiscopic side ...........c.coevererererecncnee 8. A. brevisorum

17b. Lamina lanceolate, oblong-lanceolate, or oblanceolate, apex acuminate; pinnae
sessile or occasionally shortly stalked (stalk up to 5 mm); stipe much shorter than
lamina; scales at stipe base red-brown or castaneous; sori suborbicular, elliptic,
reniform, or shortly J-shaped.
19a. Indusia pale brown, entire; basal pinnae not shortened or nearly so; rhizome erect.
20a. Scales at stipe base yellow-brown; lamina pinnate with pinnae pinnatipartite or 2-pinnate

with pinnules pinnatilobate; pinnae narrowly 1anceolate ............c.cocoeevvreiinneiennnenneeeeeene 9. A. yokoscense
20b. Scales at stipe base red-brown, central part black-brown; lamina pinnate, pinnae
pinnatilobate to pinnatipartite, broadly OVALE ..........cccccereururiririeirieieieieeeieie e e 10. 4. fauriei

19b. Indusia pallid, margin ciliate; many basal pinnae gradually shortened to base or only
1 or 2 pairs of basal pinnae prominently shortened; rhizome shortly creeping.

21a. Teeth at ]amina MAargin OBLUSE .........c.evevevreeerueieieieieieieieteieieicieieice ettt e sesenenes 11. A. fallaciosum
21b. Teeth at lamina margin sharp and long.
22a. Rachis and costae glabrate abaxially .........ccccceovueeiririeirrieeinieeereeeee ettt eeenene 12. A. rupicola
22b. Rachis and costae pubescent abaXially ..........cccceceriereeririeieiiniereiirieesereeese e eesens 13. A. glandulosum

11b. Rhizomes erect or ascending; fronds caespitose.
23a. Costae (or costules and midribs) without spines at base on adaxial side, at most larger plants rarely
with extremely short processes in distal part of costa; perispore with or without folds.
24a. Pinnae prominently broadened at base, inequilateral, auriculate at acroscopic base, usually cuneate
basiscopically; in pinnate or more divided lamina, all lobes or pinnules anadromous; costae
without spines on adaxial side; perispore with folds (rarely without folds).
25a. Fertile fronds less than 10 cm; perispore Without folds .........cceeiiiieiiiiii e 14. A. minimum
25b. Fertile fronds more than 10 cm; perispore with folds.
26a. Lamina pinnate, pinnae repand or shallowly deltoid-lobed, occasionally acroscopic basal lobes
of basal pinnae pinnatisect; rachis glandular pubescent.
27a. Pinna obtuse at apex, basal acroscopic auricles entire or slightly repand to dentate, rachis with

sparse black or brown glandular hairs ...........ccoceeeririeieiinireinne et e 15. A. nakanoi
27b. Pinna acute at apex, basal acroscopic auricles denticulate at apex, rachis with sparse brown
ClANAUIAT NAILS .oviiiiiieee ettt et 16. A. zhenfengense

26b. Lamina pinnate to 2-pinnate or more divided, if pinnate then lobes of pinnae not deltoid;
rachis without glandular hairs (occasionally with pale brown, short unicellular hairs).
28a. Lamina ovate to ovate-triangular, basal pinnae largest, narrowly ovate, basal 1 or 2 pairs
of pinnules of basal pinnae slightly shortened; ultimate pinnules or lobes obtuse ............... 17. A. bucahwangense
28b. Lamina narrowly lanceolate to ovate-lanceolate, basal pinnae slightly shortened,
deltoid-ovate to deltoid-lanceolate, basal pair of pinnules of basal pinnae largest;
ultimate pinnules or lobes acute or rounded.
29a. Rachis without glandular hairs on adaxial Side ..........cccceeeirreinnieeinineenreeeeene 18. A. erythropodum
29b. Rachis glandular pubescent adaxially.
30a. Lamina thickly papery or thinly leathery, dark green, surface shiny; indusia small,
partly fugacious When MAatUre ..........cccceeveeerieieieiirieieiirieeese e eseeseese e sese e ssesesenes 19. A. drepanopterum
30b. Lamina papery or herbaceous, green, surface not shiny; indusia prominent, persistent.
31a. Lamina 2- or 3-pinnate; stipe pale purplish red, scales at base reddish brown; pinnae
and ultimate pinnules acute at apex; sori less than 1 mm in diam. .........ccccoeeirirrrrnennnne. 20. A. fimbriatum



452 ATHYRIACEAE

31b. Lamina - or 2-pinnate; stipe stramineous, scales at base brown or dark brown;
pinnae and ultimate lobes rounded at apex; sori 1-2 mm in diam.
32a. Lamina usually lanceolate, pinnate, at most 2-pinnate at base, but free pinnules

NOt MOTE thAN 5 PAILS ...evvvevieiiereiiieteeieteiesirteteeteteteestese s ese e eesesesessesesensesesaseesesenesesas 21. A. anisopterum
32b. Lamina usually ovate-lanceolate, 2-pinnate, free pinnules of middle pinnae more
ThAN 1O PAITS .eeveveniieiiieteieietete ettt ettt ettt ettt ettt st ettt et be bbb ebene 22. A. foliolosum

24b. Pinnae narrowed at base, not or slightly broadened, equilateral or subequilateral; at least pinnules
or lobes of upper pinnae catadromous or opposite; costae of larger plants rarely with very short
processes adaxially; perispore without folds.
33a. Lamina densely pubescent on adaxial surface.
34a. Rachis and costae pubescent on abaxial side; pinna lobes ObtuSe at aPEX .......c.eeeveeverererrereererienene 23. A. sericellum
34b. Rachis and costae glabrate on abaxial side; pinna lobes rounded at apex ...........cccocveecereruencne 24. A. suprapubescens
33b. Lamina glabrate.
35a. Basal pinnae prominently constricted at base; sori mostly shortly linear; rachis and costae
glabrate or with short straight glandular hairs abaxially.
36a. Lamina deltoid-ovate, apex cuspidate; basal several pairs of pinnae subopposite, basiscopic
lobes of basal pinnae longer than aCroSCOPIC ONES ........c.evvveueueveuereeeuererererererererererereneeceeseseseeenens 25. A. hainanense
36b. Lamina lanceolate or ovate-oblong, apex acuminate; pinnae alternate, basiscopic lobes of
basal pinnae nearly as long as acroscopic ones.
37a. Indusia poorly developed, visible only when young; teeth at lobe margin cuspidate .......... 26. A. pachyphyllum
37b. Indusia well developed, persistent; teeth at lobe margin not cuspidate 27. A. wangii
35b. Basal pinnae slightly broadened or slightly constricted at base; sori mostly reniform,
horseshoe-shaped, J-shaped, or oblong; rachis and costae with sparse squarrose-glandular
hairs abaxially.
38a. Lamina broadly ovate or ovate, basal 1 or 2 pairs of pinnae slightly shortened or not shortened.
39a. Scales at stipe base black, SHINY .......covriririririririrririeeeee e e 28. A. melanolepis
39b. Scales at stipe base brown or dark brown, not shiny.
40a. Plants up to 120 cm; lamina herbaceous, stipe and rachis stramineous or pale purplish
T€A, MO SHINY ...eeeiiiiii bbbttt ettt e 29. A. brevifrons
40b. Plants to 65 cm; lamina thinly herbaceous, stipe and rachis pale reddish, shiny ....................... 30. A. rubripes
38b. Lamina narrowly ovate, elliptic-lanceolate, or oblanceolate, more than 2 or 3 pairs
of basal pinnae gradually shortened.
41a. Lamina narrowly ovate, basal 2 or 3 pairs of pinnae shortened, but basal pinnae
NOt ShOTENEd @S AUIICIES .......vveeiiiiiciciicicicc ittt e aeaeae 31. A. sinense
41b. Lamina elliptic-lanceolate or oblanceolate, more than 4 pairs of basal pinnae gradually
shortened, basal pinnae often shortened as auricles.
42a. Scales at stipe base lanceolate or linear-lanceolate, less than 1.5 mm wide; lamina
pinnate, pinnae pinnatipartite, lobes serrate, lateral veins usually simple ............cccccceoerrnne. 32. A. attenuatum
42b. Scales at stipe base ovate or deltoid-ovate, more than 3—5 mm wide; lamina usually
2-pinnate, pinnules shallowly lobed or biserrate, lateral veins usually 2—4-furcate.
43a. Lamina black when dried; scales at stipe base castaneous at middle, brown
in marginal part; pinnule rounded-truncate at APEX ........coeeerereereererreereriererereereereeesens 33. A. tarulakaense
43b. Lamina not black when dried; scales at stipe base brown or dark brown; pinnule
obtuse at apex.
44a. Pinnae deltoid-ovate or deltoid-lanceolate, less than 3—4 cm, approximate .................... 34. A. contingens
44b. Pinnae linear-lanceolate, more than 4 cm, spaced apart from each other.
45a. Pinnae shortly stalked, slightly constricted toward base, pinnules up
10 2573 CIM ettt ettt ettt b et be e e 35. A. nudifions
45b. Pinnae subsessile, not constricted toward base, pinnules usually less than 2.5-3 cm.
46a. Middle pinnae ca. 1 cm wide, separated from each other by space more than
WIAth OF PINNA ...enveeiiieieeee ettt esenens 36. A. nephrodioides
46b. Middle pinnae more than 1 cm wide, separated from each other by space much
less than width of pinna.
47a. Pinnae 3—6 x less than 1.8 cm, prominently ascending .............ccceeeueuereeeeennnes 37. A. adscendens
47b. Pinnae up to 16—18 x up to 3 cm, spreading or slightly ascending 38. A. dentigerum
23b. Costae (or also costules and midribs) with long or short spines at base on adaxial side;
perispore without folds.
48a. Lamina pinnate, oblanceolate, pinnae pinnatilobate to pinnatipartite, many pairs of basal pinnae
gradually shortened, basal pinnae often aULICIES ..........cccoeueiririeiiiniiiiire et e 39. A. mehrae
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48b. Lamina 1-3-pinnate, not oblanceolate, basal pinnae not shortened, or at most 1 to several pairs
slightly shortened, basal pinnae never auricles.
49a. Lamina narrowly lanceolate, pinnae more than 20-25 pairs.
50a. Lamina usually less than 35 cm, 1- or 2-pinnate, lobe margin dentate, costae with short spines

AAAXTALLY .ttt bbb aene 40. A. multipinnum
50b. Lamina up to 35 cm or more, 2-pinnate, lobe margin long serrulate, costae with long spines
AAAXTALLY 1.ttt b e bbb bbb bbb senene 41. A. elongatum

49b. Lamina broader, not narrowly lanceolate, pinnae less than 20-25 pairs.
S1a. Indusia various, J-shaped, horseshoe-shaped, reniform, elliptic, or shortly linear; scales at
stipe base often yellow-brown, brown, or dark brown.
52a. Pinnules or lobes of upper pinnae anadromous, occasionally catadromous or subopposite;
rachis and costae stramineous, rarely pale purplish red, glabrate or sparsely pubescent on
abaxial side; margin of narrow wings along costae or sinus between lobes glabrate.
53a. Pinnules or lobes of upper pinnae opposite or subopposite.
S54a. Pinnules or lobes downward reflexed or subspreading .............ccceovvveveveninieerinieeenenenens 42. A. oppositipennum
54b. Pinnules or 10Des SPreading .........ccceceeerierererieieieinirieiirieetrteteesteseeeese et se et e essesen saesesenes 43. A. crassipes
53b. Pinnules or lobes of upper pinnae anadromous, alternate, or only basal pair subopposite.
55a. Pinnae (especially also lamina tip) or pinnules ascending or at most subspreading.
56a. Lower pinnae alternate, at most basal pinnae subopposite; rachis and costae pale
purplish red, spines prominent on adaxial side, but costules without spines ..................... 44. A. tripinnatum
56b. Basal pinnae to several pairs of lower pinnae opposite or subopposite; rachis and
costae stramineous, with very short spines adaxially, costules also with spines.
57a. Basal pinnules subopposite, rachis and costae sparsely pubescent abaxially .............. 45. A. deltoidofirons
57b. Basal pinnules anadromous, rachis and costae glabrate abaxially ........c.ccccoeeveecennencne 46. A. delicatulum
55b. Pinnae (especially also lamina tip) or pinnules downward reflexed.
58a. Lamina pinnate, pinnae at most pinnatipartite, sessile, downward reflexed, upper
PINNAE SPIEAAING ....veeveveeiieieiiiereieirtetetsteeeset ettt et sesessesesessesesasessesasessesesensesesenenses 47. A. reflexipinnum
58b. Lamina 1- or 2-pinnate, pinnae shortly stalked, usually spreading or ascending, distal
pinnae downward reflexed; pinnules pinnatisect, reflexed downward or spreading.
59a. Sori horseshoe-shaped; pinnules lanceolate, SUDSESSILE ........cceveuerireeeeenirieirnieiereeceeene 48. A. devolii
59b. Sori oblong or J-shaped; pinnules ovate-deltoid or oblong, prominently stalked or
adnate to narrow wing of costa.
60a. Pinnules ovate-deltoid, acute at apex, prominently stalked (stalk ca. 1 mm) ......... 49. A. baishanzuense
60b. Pinnules oblong, rounded-obtuse at apex, adnate to narrow wing of costa .............. 50. A. maoshanense
52b. Pinnules or lobes of upper pinnae catadromous or subopposite; rachis and costae usually
pale purplish red, occasionally stramineous, pubescent on abaxial side; margin of
narrow wings of costa or sinus between lobes sparsely pubescent or glabrate.
61a. Indusia usually reniform, orbicular-reniform, or elliptic; lamina broadly ovate, apex
acuminate, basal pinnae largest; scales YellOW-DIrOWN .........cccceeevvereeriereerinieieinieieeeeseeeseeseenens 51. A. omeiense
61b. Indusia usually oblong, J-shaped, or horseshoe-shaped; lamina usually oblong-ovate,
apex cuspidate or acuminate, basal pinnae subequal to second basal pinnae or slightly
larger; scales brown or dark brown.
62a. Pinnae prominently stalked, stalk usually more than 2 mm, alternate, basal pinnae
subopposite; margin of narrow wings of costa or sinus between lobes glabrate or
sparsely pubescent; indusia subentire or erose.
63a. Margin of narrow wings of costae sparsely pubescent, costae densely pubescent abaxially.
64a. Adaxial surface of lamina and lobe margin sparsely pubescent; pinnules narrowly

deltoid to deltoid-0blong, ACULE At APEX ......c.eerveveuerirueriririeieiriereereeie ettt eee 57. A. ludingense
64b. Adaxial surface of lamina and lobe margin glabrate; pinnules oblong to deltoid-ovate,
ODTUSE AL APEX c.euvueriririiieieieeeteteeeteeeeetetetetetesebeseseseseseseseseseseaeaea e eae et e e e ee st eeeseseteseseses enes 58. A. hirtirachis
63b. Margin of narrow wings of costae glabrate, rachis and costae glabrate or sparsely
pubescent.
65a. Pinnules oblong, rounded-0btuse at APEX ......cccceeereerereirieieriirieieeriereeseeseeesseseeeesenas 52. A. intermixtum

65b. Pinnules ovate to oblong-lanceolate, acute at apex.
66a. Lamina apex usually acuminate; rachis and costae glabrate on abaxial side;
pinnules of middle and basal pinnae pinnatipartite to pinnatisect.
67a. Scales pale brown, linear-lanceolate; costae pale purplish red on abaxial
SIAR ittt ettt ettt s et b et ettt s s 53. A. costulalisorum
67b. Scales dark brown, ovate to ovate-lanceolate; costae stramineous 54. A. dentilobum
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66b. Lamina apex often cuspidate; rachis and costae sparsely pubescent abaxially;
pinnules of middle and basal pinnae pinnatilobate to pinnatipartite.
68a. Costae pale purplish red; lamina thinly herbaceous, apex cuspidate prominently ............ 55. A. vidalii
68b. Costae stramineous; lamina papery, apex cuspidate often not prominently ............ 56. A. mackinnonii
62b. Pinnae usually sessile, occasionally shortly stalked, stalk less than 2 mm, basal 3
or more pairs of pinnae often opposite or subopposite; margin of narrow wings
of costa or sinus between lobes usually sparsely pubescent, occasionally glabrate;
indusia usually ciliate, occasionally lacerate or erose.
69a. Rachis and costae stramineous, with dense unicellular straight hairs on abaxial side,
with very short spines on adaxial side; midribs without SPInes ...........ccccceeveeirvreenirenens 59. A. himalaicum
69b. Rachis and costae usually pale purplish red, occasionally stramineous, sparsely
pubescent or glabrate abaxially, with long or short spines adaxially; costules or
midribs with or without spines.
70a. Spines on adaxial surface of costae very short, but if long then costules or midribs
without spines.
71a. Plants less than 30 cm tall; pinnae less than 5 cm, pinnatipartite; rachis and costae
pale purplish red or stramineous; margin of narrow wings of costae sparsely pubescent.
72a. Basal pinnae prominently shortened; spines on adaxial surface of costae very
short; rachis and costae stramineous; adaxial surface of lamina glabrate .................... 60. A. emeicola
72b. Basal pinnae not shortened; spines on adaxial surface of costae sharp and long;
rachis brown-stramineous, costae pale purplish red abaxially; adaxial surface
of lamina with sparse pallid Short hairs ...........ccccceeeiineieenneeece e 61. A. bomicola
71b. Plants more than 30 cm tall; pinnae more than 7 cm, pinnate; rachis and costae
stramineous; margin of narrow wings of costae sparsely pubescent or glabrate.
73a. Spines on adaxial surface of costae sharp and long; margin of narrow wings
OF COSLAC GADTALE ......eeieeeeieieiece ettt 62. A. flabellulatum
73b. Spines on adaxial surface of costae very short; margin of narrow wings of
costae sparsely hairy.
74a. Plants less than 50 cm tall; pinnules oblong, ca. 7 mm, apex rounded,
MNATZIN CIENALE ....vveuevienitetenietetesertetetet sttt se bt ebe et et e et be et ebese st eebenees 63. A. daxianglingense
74b. Plants to 1 m tall; pinnules broadly lanceolate, 22—-27 mm, apex obtuse,
margin incised.
75a. Middle pinnae more than 20 cm; pinnules more than 20 pairs,

oblong-lanceolate Or OblONZ-0VALE .........ceceerverererirreieiieieireeeeereseeeeseeseenens 64. A. obtusilimbum
75b. Middle pinnae less than 12 cm; pinnules ca. 14 pairs, deltoid-ovate or
broadly deltoid-1anceolate ..........cooccevveeirireinnieirreee e 65. A. baoxingense

70b. Spines on adaxial surface of costae long, narrowly deltoid; if lamina 2-pinnate
or more dissected then costules or midribs also spinose.
76a. Margin of narrow wings of costae and rachis glabrate.
77a. Lamina thinly herbaceous, teeth at lobe margin long and ascending, sori 2—4

PAIILS PET PINNULE ..ottt ettt e 66. A. jinshajiangense
77b. Lamina papery or firm-herbaceous, lobe margin dentate, sori 4-7 pairs
POT PINIULL ..ottt 67. A. interjectum
76b. Margin of narrow wings of costae and rachis = with unicellular short hairs.
78a. Adaxial surface of lamina with unicellular short hairs ..........cccceeveverreveeennnnee 68. A. suprapuberulum

78b. Adaxial surface of lamina glabrate.
79a. Pinnae less than 1 cm wide, apex rounded-truncate; scales at stipe base
black in center, sharply with narrow pale brown margin .........c.ceccoeveeveenneeeccnnenene 69. A. zayuense
79b. Pinnae usually more than 2 cm wide, apex obtuse; scales at stipe base
dark brown in center, gradually paler toward margin.
80a. Basal pinnules often reflexed ..........ocovreririiirieiciececee e 70. A. lineare
80b. Pinnules spreading or ascending.
8la. Lamina 2-pinnate with pinnules pinnatisect to 3-pinnate with secondary
pinnules pinnatilobate; basal pinnae much larger than upper pinnae,
oblong-ovate; costae and costules with short spines on adaxial side ......... 71. A. chungtienense
81b. Lamina 1-pinnate with pinnae pinnatisect to 2-pinnate with pinnules
pinnatilobate; basal pinnae equal to upper pinnae or slightly shorter,
narrowly lanceolate or narrowly oblanceolate; only in large pinnae
costules with spines adaxially.
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82a. Base of middle pinnae inequilateral; teeth at pinnule margin or lobe

margin sharp and L0Ng ........coeveiririririririrrieeeeeee e 72. A. austro-orientale
82b. Base of middle pinnae subequilateral; teeth at pinnule margin or lobe
MATZIN SHOT ..ot 73. A. dubium

51b. Indusia usually shortly linear or oblong; scales at stipe base often black or dark brown.
83a. Costae and costules with long spines adaxially, ultimate midribs often also with spines.
84a. Lamina 3-pinnate or more divided; secondary pinnules prominently stalked; rachis and
costae glabrate abaxially.
85a. Lamina deltoid or ovate-deltoid; ultimate lobes broad, suboblong, usually more than
23 MM WIAE vvevivereiiiereieieteetste et te ettt te et e se e sesaseesesesesesesessesesensesesenssesesenssenesas 96. A. adpressum
85b. Lamina elliptic; ultimate lobes slender and long, linear or narrowly subulate, usually
ca. 1 mm wide.
86a. Ultimate lobes linear, ascending; sori costular, straight ..............cccoeeerieeieieeeees 97. A. rhachidosorum
86b. Ultimate lobes narrowly subulate, spreading; sori subcostular, often curved .............. 98. A. araiostegioides
84b. Lamina 1- or 2-pinnate with pinnules at most pinnatifid; rachis and costae pubescent
or glabrate abaxially.
87a. Sori oblong or shortly linear, straight, close to midribs, often partly overlaying them
when mature; rachis and costae glabrate abaxially, at most costae slightly pubescent
at base.
88a. Fronds less than 25 cm; lamina narrowly deltoid or deltoid-ovate, glabrous or
glandular hairy on adaxial surface.
89a. Rhizome creeping; lamina glabrous adaxially ..........cccccovveienniiiiinneiinneireccne 99. A. chingianum
89b. Rhizome erect; lamina glandular hairy adaxially.
90a. Lamina deltoid, basal pinnae not shortened; pinna lobes subentire; sori close

£O COSTA nvinienieteieiet ettt ettt ettt sttt ettt ettt et st st et e bt s b et eseese e eneeaen 100. A. supraspinescens
90b. Lamina ovate-deltoid, basal pinnae slightly shortened; pinnules crenate or
serrate-lobed; sori distant from COSEA ........ceeueueueueueueieueiieeceeccccccc s 101. A. medogense

88b. Fronds more than 30 cm; lamina broadly ovate to linear-lanceolate; lamina adaxial
surface glabrate.
91a. Lamina pinnate; pinnae deltoid-lanceolate, less than 3.5 cm, at most pinnatisect,
PINNA [ODES APPIOXIMALE .....vcuereeriiiriieienieteieieteiet ettt ettt ettt ettt be sttt s et st be e s esenes 102. A. yui
91b. Lamina 2-pinnate; pinnae lanceolate or linear-lanceolate, 5-20 cm, pinnules separate
from each other.
92a. Lamina ovate to oblong-lanceolate; pinnule lobes subentire or only slightly

SEITUIALE AL TNATZIN ..ottt ettt ettt ettt b et b et s s 103. 4. fangii
92b. Lamina broadly ovate to ovate; pinnule lobes with prominently long or short teeth
at margin.
93a. Pinnae 13-16 pairs; pinnules oblong; rachis and costae glabrate abaxially ........... 104. A. nyalamense
93b. Pinnae 6 or 7 pairs; pinnules obovate or oblong; rachis and costae densely
pubescent abaxially ........cccceueueueueueieieieieieeieiee e 105. A. yuanyangense

87b. Sori curved or straight, not close to midribs, not overlaying them when mature; rachis
and costae pubescent abaxially, rarely glabrate.
94a. Lamina lanceolate to linear-lanceolate; pinnae usually more than 18 pairs; rachis
usually with bulbils below apex, occasionally without bulbils.
95a. Lamina narrowly lanceolate to linear-lanceolate; many basal pinnae shortened;
pinnae 3—4 cm, subsessile; pinna lobes less than 10 pairs, minutely toothed at
margin; bulbils usually 1arE ........cceiiiiiiii e 106. A. clarkei
95b. Lamina lanceolate to narrowly lanceolate; only 1 or 2 pairs of basal pinnae
slightly shortened; pinnae 6-11 cm, usually shortly stalked; pinna lobes more
than 10 pairs, biserrate or lobed at margin; bulbils small.
96a. Pinnules deltoid—broadly lanceolate; lobes minutely toothed at margin ..................... 107. A. viviparum
96b. Pinnules ovate-oblong; lobes prominently toothed, teeth ca. 1 mm . 108. A. strigillosum
94b. Lamina broadly ovate, ovate, or lanceolate; pinnae less than 15 pairs; rachis
usually without bulbils below apex, occasionally bulbiferous.
97a. Plants less than 30 cm tall; lamina lanceolate, less than 6 cm wide; pinnae narrow
and small, less than 1 cm wide; sori close to MIdribs .........ccceeueueueireiccceeeececceeee 109. A. nigripes
97b. Plants usually more than 30 cm tall; lamina broadly ovate or ovate, more than 6 cm
wide; pinnae more than 1 cm wide; sori medial or inframedial.
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98a. Pinnules pinnatilobate to pinnatifid, rarely pinnatipartite, apex obtuse, margin
crenate; sori straight; lamina papery when dry.
99a. Lamina oblong-ovate; basal several pairs of pinnae opposite or subopposite;

stipe and rachis StramiNEOUS ..........cccceveueiriereiririeeirieieerteeeseeseeseeseeeseesesesenns 110. A. guangnanense
99b. Lamina subdeltoid; basal pinnae subopposite, most other pinnae alternate;
stipe and rachis usually pale purplish red ..........cccoeeiinniiiiniiiecce 111. A. silvicola

98b. Pinnules pinnatifid to pinnatisect, apex acute or obtuse, margin with sharp teeth;
sori curved and straight or straight; lamina herbaceous when dried.
100a. Lamina ovate to narrowly ovate, occasionally lanceolate; pinnules or lobes
separate from each other; pinnules oblong-ovate, inequilateral; sori straight,
curved or variously shaped; rachis often bearing bulbils below apex.
101a. Pinnules of middle pinnae anadromous ............cceceeeeeeverererveereriererennnnan 112. A. cryptogrammoides
101b. Pinnules of middle pinnae subopposite 113. A. iseanum
100b. Lamina broadly ovate or ovate; pinnules or lobes approximate; pinnules
oblong-ovate to narrowly deltoid-ovate, subequilateral; sori straight,
rarely curved; rachis without bulbils below apex.
102a. Stipe and rachis pale purplish red, fragile; costae densely pubescent on
ADAXIAL SIAL ...ttt 114. A. imbricatum
102b. Stipe and rachis stramineous, tough; costae glabrate abaxially.
103a. Stipe usually longer than lamina; lamina ovate, apex cuspidate; pinnae

1€8S than 10 PAITS ....cveueieveriirieieiieteeieteeert ettt ete et s sesesseseessesesesseses 115. A. xichouense
103b. Stipe usually shorter than lamina; lamina oblong, apex acuminate;
PINNAE CA. 13 PAILS ..uervreiiiieieirieieiteteicteie ettt ettt ettt seenene 116. A. nanyueense

83b. Costae with subulate, short spines on adaxial side; costules or midribs without spines,
occasionally with very short spines.
104a. Lamina broadly ovate or ovate, apex often cuspidate, occasionally narrowly ovate, apex
shortly acuminate; pinnae usually prominently stalked (stalk usually more than 2—-3 mm).
105a. Pinnules of basal 2 or 3 pairs of pinnae anadromous, pinnae prominently stalked
(stalk 3—5 mm); rachis and costae glabrate on abaxial Side .........cccceeeveeirreennineininceees 74. A. clivicola
105b. Pinnules of basal pinnae anadromous, pinnules of other pinnae subopposite or
catadromous, pinnae shortly stalked; rachis and costae pubescent on abaxial
side, rarely glabrate.
106a. Pinnules shallowly lobed, lobes up to 1 mm, or bidentate .............ccceceevrrrrerrereenenene. 75. A. infrapuberulum
106b. Pinnules subentire, or serrate or lobed.
107a. Pinnules lanceolate to narrowly lanceolate, 3 or more x as long as wide; sori
subparallel to midrib; iINAUSIA €TOSE ....ccvivrvreririririeieieieieietee et 76. A. criticum
107b. Pinnules deltoid, oblong-ovate, or ovate, occasionally narrowly ovate, less than
3 x as long as wide; sori not parallel to midrib; indusia entire or subentire.
108a. Lamina narrowly deltoid-ovate, narrowly ovate or ovate, pinnae 7 pairs or more
except pinnae of cuspidate apex; pinnules narrow, usually less than 5 mm wide
at middle, subentire; pinna rachis sparsely pubescent on abaxial side.
109a. Lamina ovate-oblong, cuspidate at apex; pinnae up to 18 cm, pinnules more

AN 10 PAILS ..eeeieieieiiie sttt 77. A. brevistipes
109b. Lamina narrowly deltoid-ovate, acuminate at apex; pinnae 5—11 cm, pinnules
1€8S than 10 PAITS ....eueeeveeeieieieriieteteieteeerte ettt tese e e sseseseseseseneses 78. A. kenzo-satakei

108b. Lamina deltoid or deltoid-ovate, pinnae ca. 5 pairs below cuspidate apex;
pinnules usually more than 5 mm wide at middle, serrate; costae densely
pubescent on abaxial side.
110a. Base of basal pinnae broadened with basal pinnules largest; pinnules auriculate

at base 0N DOth SIAES .....eevvieeiirieieiieiec ettt nens 79. A. longius
110b. Lower pinnules of basal pinnae shortened; pinnules auriculate only at acroscopic
base.
111a. Pinnules of middle pinnae ascending, oblong, serrulate at margin ...........c.cocecvevennene 80. A. wardii
111b. Pinnules of middle pinnae broadly deltoid-lanceolate, shallowly
lobed to PINNALIHIA ....coveveeiiereiieiececece et nene 81. A. venulosum

104b. Lamina oblong-ovate or lanceolate, occasionally ovate, acuminate at apex, occasionally
cuspidate; pinnae usually sessile, or shortly stalked (stalk less than 2 mm).
112a. Pinnules or pinnule lobes rounded-obtuse or truncate at apex, margin rounded lobed
or crenate; sori usually medial ..o 82. A. christensenii
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112b. Pinnules or pinnule lobes acute or obtuse at apex, lobed or toothed at margin, not

crenate; sori usually close to costule.
113a. Basal pinnules overlaying rachis.

114a. Pinnae acuminate at apex; pinnules obtuse at apex, teeth at margin spreading ................ 83. A. delavayi
114b. Pinnae caudate-acuminate at apex; pinnules acute or obtuse at apex, teeth at

margin oblique.

115a. Pinnae 14-16 cm, caudate or long acuminate at apex; pinnules shortly acuminate,

long auriculate at acroscopic base, midrib without spines on adaxial side ............... 84. A. caudiforme
115b. Pinnae 10-12 cm, shortly caudate at apex; pinnules acute, shortly
auriculate at acroscopic base, midrib with spines on adaxial side ..........cc.ceceueueee. 85. A. subrigescens

113b. Basal pinnules not overlaying rachis.

116a. Scales at stipe base ovate-lanceolate or lanceolate; pinnules of upper pinnae
anadromous or subopposite; sori ca. 1 mm, close to midrib, almost parallel

o MIArD oo

.................................................................................. 86. A. decorum

116b. Scales at stipe base linear to linear-lanceolate; pinnules of upper pinnae catadromous
or subopposite; sori more than 1.5 mm, ascending to midrib.
117a. Pinnae often shortly stalked; pinnules narrowly oblong, broadly cuneate at base;
costae and distal part of rachis with very short spines adaxially .........c.ccccceevrevennencne 87. A. uniforme
117b. Pinnae sessile or very shortly stalked; pinnules not narrowly oblong, cuneate
at basiscopic base, truncate and parallel to costa at acroscopic base; spines
of costae and distal part of rachis on adaxial surface prominent.
118a. Lamina narrowly ovate or lanceolate, acuminate at apex.
119a. Costules with prominent spines on adaxial side.
120a. Rachis and costae shiny, glabrate abaxially; pinnules and lobes usually
obtuse at apex, almost not lobed, minutely toothed at margin ...........cccccccoeeeeeecee 88. A. roseum
120b. Rachis and costae densely pubescent abaxially; pinnules and lobes
usually rounded-obtuse at apex, shallowly lobed or prominently

serrate at margin ..................

........................................................................... 89. A. mengtzeense

119b. Costules without or with very short spines adaxially.
121a. Stipe, rachis, and costae pale purplish red; pinnae shortly stalked

(stalk 1-3 mm) or subsessile

................................................................................ 90. A. epirachis

121b. Stipe, rachis, and costae stramineous; pinnae Sessile .............coeoeveveeeecunne. 91. A. pubicostatum
118b. Lamina ovate or deltoid-ovate, occasionally narrowly ovate, slightly
cuspidate or shortly acuminate at apex.
122a. Rachis and costae glabrate abaxially; pinnae sessile.
123a. Basal pinnae narrowly lanceolate, acroscopic pinnules subequal to

basiscopic pinnules ..............

.............................................................................. 92. A. otophorum

123b. Basal pinnae ovate-lanceolate, basiscopic pinnules longer than acroscopic

pinnules ........ooeoevenerenineenes

................................................................................... 93. A. kuratae

122b. Rachis and costae pubescent abaxially; pinnae shortly stalked.
124a. Rachis and costae with short spines on adaxial side, sparsely glandular

pubescent abaxially; pinnules separate, short and obtuse at apex ..........c.c.e.... 94. A. arisanense
124b. Rachis and costae with long spines adaxially, with dense, pale brown,
short glandular hairs abaxially; pinnules dense, acute at apex ..........c.coceeerereene 95. A. caudatum

1. Athyrium wallichianum Ching, Bull. Fan Mem. Inst. Biol.,
Bot. 8:497. 1938.

HATEFEEBR hei gan ti gai jue

Aspidium brunonianum Wallich ex Mettenius; Dryopteris
brunoniana (Wallich ex Mettenius) Kuntze; Lastrea brunoni-
ana C. Presl; Nephrodium brunonianum Hooker.

Rhizomes short, ascending, apex along with stipes densely
scaly; scales brown or somewhat chestnut-black, shiny, ovate-
lanceolate or fibriform. Fronds caespitose; fertile fronds (14-)
40-60 cm; stipe usually (4-)5-10(-15) cm, (1-)3—4 mm in
diam., stipes and rachises blackish brown; lamina pinnate, ob-
lanceolate, (10-)20-50 x (3-)5-7 cm at middle, narrowed

toward base, base 2-2.5 cm wide, apex obtuse; pinnae (12-)
20-30 pairs, pinnatilobate to pinnatipartite, lower pinnae oppo-
site, upper pinnae alternate, approximate, slightly ascending,
sessile, lower (2-)6—10 pairs of pinnae gradually shortened;
basal pinnae ovate-triangular, ca. 1 cm; middle pinnae oblong,
2-3.5 x 1-1.5 cm, equilateral, subtruncate, sessile or adnate,
pinnatipartite, apex obtuse-rounded and shortly serrate; pinna
segments 68 pairs, spreading, approximate, ovate, basal seg-
ments slightly larger, 4-5 mm long and wide, often revolute
when dried, bidentate, teeth triangular, acute at apex, spreading.
Veins visible abaxially, pinnate in segments, 3 or 4 pairs, mostly
simple, extending into teeth. Lamina thickly papery when dried,
brown, glabrate, with dense red-brown or chestnut-black, lan-
ceolate or linear scales only on rachis. Sori orbicular or broadly
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ovate, abaxial on acroscopic veins (often on both veins of basal
acroscopic forked veins), 2—4 pairs per segment, median, exin-
dusiate. Perispore surface with folds, obscurely granular.

Rock crevices in forests, alpine shrub meadows; 35004800 m.
Sichuan, SE Xizang, NW Yunnan [Bhutan, N India, Kashmir, N Myan-
mar, Nepal, N Pakistan].

2. Athyrium dissitifolium (Baker) C. Christensen, Contr. U.S.
Natl. Herb. 26: 296. 1931.

BB ZE PR shu ye ti gai jue

Rhizomes, shortly creeping or ascending, densely scaly
at apex and stipe bases; scales brown, linear-lanceolate, fibri-
form at apex. Fronds caespitose; fertile fronds 20—65 cm; stipe
stramineous, (5-)20-30 c¢cm, up to 2.5 mm in diam.; lamina pin-
nate-pinnatilobate to 2-pinnate, broadly lanceolate, 1540 x 5—
12 cm, base as wide as above, apex long acuminate; pinnae 12—
25 pairs, alternate, subspreading, subsessile, lanceolate, 2.5-14
x 0.7-4 cm, base truncate, pinnatipartite to pinnate, apex long
acuminate; pinnules or pinna segments ca. 12 pairs, alternate,
approximate, oblong to broadly lanceolate, 0.5-2 x 2—5 mm,
margin entire or serrate, apex obtuse, obtusely pointed, or acute.
Veins inconspicuous adaxially, visible abaxially, pinnate, ca.
7 pairs, oblique, simple. Lamina thickly papery when dried,
greenish brown, glabrate on both surfaces; rachis and costae on
abaxial surface stramineous, glabrate. Sori orbicular or elliptic,
supramedial, 5 or 6 pairs per pinnule or segment, exindusiate.
Perispore surface with prominent folds. 2x = ca. 80.

Forests, among shrubs at roadsides, common; 600-2700 m.
Guangxi, Guizhou, Hunan, Sichuan, Yunnan [Bhutan, N India, Myan-
mar, Nepal, Thailand, Vietnam].

Dryopteris aristulata Rosenstock (Repert. Spec. Nov. Regni Veg.
13: 132. 1914), described from Guizhou, was treated as a synonym of
Athyrium dissitifolium by P. S. Wang & X. Y. Wang (Pterid. Fl. Gui-
zhou, 161. 2001).

la. Pinnules acute at apex; lamina
2-PINNALE .o 2c¢. var. kulhaitense
1b. Pinnules obtuse or obtusely pointed
at apex.
2a. Lamina 2-pinnatilobate or
2-pinnate, pinna segments

or pinnules obtuse at apex ......... 2a. var. dissitifolium
2b. Lamina 2-pinnate, pinnules
obtusely pointed at apex ........c..cceuee. 2b. var. funebre

2a. Athyrium dissitifolium var. dissitifolium
B 35 BR(JRAEF) shu ye ti gai jue (yuan bian zhong)

Polypodium dissitifolium Baker, Bull. Misc. Inform. Kew
1895: 54. 1895; Athyrium drepanopterum (Kunze) A. Braun ex
Milde var. brevicaudatum Christ; A. fasciculatum Handel-Maz-
zetti; Dryopteris apicidens (Baker) C. Christensen; D. cristulata
Rosenstock; D. dissitifolia (Baker) C. Christensen; D. incras-
sata (Christ) C. Christensen; Phegopteris incrassata Christ;
Polypodium apicidens Baker.

Fronds with less dissected (2-pinnatilobate or 2-pinnate)
lamina with obtuse pinna segments.

Forests, among shrubs at roadsides, common; 600-2700 m.
Guangxi, Guizhou, Hunan, Sichuan, Yunnan [Bhutan, N India, Myan-
mar, Nepal, Thailand, Vietnam].

2b. Athyrium dissitifolium var. funebre (Christ) Ching & Z.
R. Wang, F1. Reipubl. Popularis Sin. 3(2): 124. 1999.

Z[EER SRR er hui shu ye ti gai jue

Athyrium drepanopterum var. funebre Christ, Notul. Syst.
(Paris) 1: 46. 1909.

Fronds with 2-pinnate lamina with pinnules obtusely
pointed at apex.

o Mixed forest margins; ca. 2300 m. Yunnan (Kunming, Xi Shan).

2¢. Athyrium dissitifolium var. kulhaitense (W. S. Atkinson
ex C. B. Clarke) Ching, Acta Bot. Boreal.-Occid. Sin. 6(1): 22.
1986.

FEIRWGHG SR % ku er hai ti gai jue

Asplenium oxyphyllum Wallich ex Hooker var. kulhaitense
W. S. Atkinson ex C. B. Clarke, Trans. Linn. Soc. London, Bot.
1: 494. 1880.

Lamina 2-pinnate; pinnae stalked; pinnules broadly lan-
ceolate, inequilaterally cuneate at base, shallowly lobed or ser-
rate at margin, acute at apex.

Forests; 1300-2100 m. SW Yunnan [N India, Myanmar, Nepal].

3. Athyrium exindusiatum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(2): 102. 1986.

TCEE B R BR wu gai ti gai jue

Fertile fronds up to 1 m; stipe upward stramineous, ca. 50
cm, 3-4 mm in diam., base clothed with brownish, lanceolate
large scales, upward glabrate; lamina 2-pinnate, oblong, ca. 65
x 20-30 cm, base as wide as above, apex long acuminate; pin-
nae 2022 pairs, alternate, ascending, shortly stalked (stalk ca.
1.4 mm); basal pinnae not shortened and not narrowed toward
base, lanceolate, (15-)25-28 x 5-8 cm, base rounded-cuneate,
pinnate-pinnatifid, apex long acuminate; pinnules ca. 25 pairs,
alternate, ascending, subfalcate-lanceolate, 3.54 cm x 8-10
mm at base, base inequilateral, acroscopic side truncate, some-
what auriculate, parallel to costae, basiscopic side cuneate,
adnate to costa, pinnatilobate to pinnatipartite (to 2/3 to cos-
tule), apex acuminate; pinnule segments 8 or 9 pairs, oblong,
basiscopic basal segments smaller, long toothed, apex often
deltoid; upper pinnae lanceolate, acroscopic base truncate,
parallel to rachis, basiscopic base broadly cuneate, sessile,
slightly curved upward, margin biserrate, apex long acuminate.
Veins inconspicuous adaxially, visible abaxially, pinnate in seg-
ments, 3 or 4 pairs, oblique, simple. Lamina papery when dried,
glabrate, dark green adaxially, pale green abaxially. Rachis and
costae stramineous, glabrate abaxially, with very short spines on
adaxial surface. Sori orbicular, abaxial on veins, 1-3 pairs per
segment, exindusiate. Perispore surface with prominent folds.

Grassy areas in forests; 10002300 m. Xizang, Yunnan [India,
Myanmar, Nepal].
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4. Athyrium pectinatum (Wallich ex Mettenius) T. Moore, In-
dex Fil. 186. 1860.

B HL bi chi ti gai jue

Asplenium pectinatum Wallich ex Mettenius, Abh. Senck-
enberg. Naturf. Ges. 3: 241. 1859; A. filix-femina (Linnaeus)
Bernhardi var. pectinatum Wallich ex C. B. Clarke; Athyrium
filix-femina (Linnaeus) Roth subsp. pectinatum (Wallich ex
Mettenius) A. Love & D. Love; A. filix-femina var. pectinatum
(Wallich ex Mettenius) Beddome.

Rhizomes slender, long creeping, apex ascending, densely
clothed with dark brown, lanceolate scales. Fronds approxi-
mate; fertile fronds 30-55 cm; stipe brown-stramineous, 15-25
cm, 1-2 mm in diam., base similarly scaly, upward glabrate;
lamina 3-pinnate to 3-pinnate-pinnatifid, oblong-lanceolate, 15—
35 x 8-25 cm at middle, base slightly narrowed, apex caudate-
acuminate; pinnae ca. 20 pairs, lower pinnae opposite; upper
pinnae subopposite, ascending, shortly stalked (stalk ca. 1.5
mm) or subsessile; basal pinnae slightly shortened, lower pin-
nae slightly shortened; middle pinnae deltoid-lanceolate, 10-15
x ca. 3.5 cm at base, base truncate, parallel to rachis, 2-pinnate,
apex acuminate; pinnules ca. 20 pairs, basal pinnules opposite,
upper pinnules alternate, spreading, separate from each other,
broadly lanceolate, up to 2.5 cm x 8-10 mm at base, base equi-
lateral, rounded-truncate, pinnate, apex acute or acuminate; ulti-
mate pinnules 8 or 9 pairs, lower pinnules opposite; upper pin-
nules alternate, subspreading or ascending, linear, 4—6 x ca. 2
mm, base decurrent and adnate to wing of costule, dissected,
apex obtuse; segments 3 or 4, teethlike, ascending. Veins incon-
spicuous adaxially, visible abaxially, pinnate in ultimate pin-
nules, lateral veins 3 or 4 pairs, oblique, simple, only 1 vein per
tooth. Lamina submembranous when dried, yellow-green, gla-
brate; rachis, costae, costules (or midribs) stramineous, glabrate,
with needlelike spines on adaxial side. Sori small, elliptic, 3 or
4 pairs per ultimate pinnule, 1 sorus per segment; indusia ob-
long, brown, membranous, erose at margin, persistent. Peri-
spore surface with prominent folds. 2n = 80.

Coniferous forests; ca. 2100 m. SE Xizang [Bhutan, N India,
Kashmir, Nepal].

5. Athyrium ruilicola W. M. Chu, Acta Bot. Yunnan., Suppl. 5:
41. 1992 [ “ruilicolum™].

Fii N B 5 3% rui i ti gai jue

Rhizomes creeping, densely clothed with brown, lanceo-
late scales. Fronds approximate; fertile fronds 2340 cm; stipe
brown at base, upward stramineous, 16-26 c¢cm, 0.5-1.5 mm in
diam., base with sparse dark brown lanceolate scales, upward
glabrate; lamina 2-pinnate, deltoid-ovate, 822 x 3.5-8 cm; free
pinnae 3—6 pairs, basal pinnae not shortened or slightly longer,
subopposite, shortly stalked, subspreading or slightly ascending,
ovate, 1.5-5.5 cm; middle pinnae ovate-oblong, 1.5-4.5 x 1-2
cm, base + rounded, auriculate at acroscopic side, very shortly
stalked, oblique, pinnate, apex acuminate or acute, alternate;
pinnules or pinna segments 3—5 pairs, anadromous, deltoid-
oblong, 1-10x 2—7 mm, margin shallowly toothed, apex obtuse;
free pinnules subequilateral, segments on acroscopic side often
auriculate and parallel to costa, basiscopic side broadly cuneate,

slightly decurrent and adnate to wing of costa. Veins visible on
both surfaces, pinnate in pinnules, lateral veins 3—6 pairs, sim-
ple or forked. Lamina thinly herbaceous when dried, yellow-
green, glabrate; rachis and costae stramineous, glabrate abaxi-
ally. Sori oblong, J-shaped, or horseshoe-shaped across basal
acroscopic veins, biseriate along both sides of costule; indusia
large, similar to sori, pallid, membranous, ciliate at margin, per-
sistent. Perispore surface with folds.

e 1300-1400 m. Yunnan.

Athyrium ruilicola is similar to A. biserrulatum but differs by the
fronds narrower, subdimorphic, stipes of sterile fronds shorter than
lamina, stipes of fertile fronds longer than lamina, lateral pinnae 3-5
pairs, and basal pinnae not shortened or slightly longer.

6. Athyrium biserrulatum Christ, Bull. Acad. Int. Géogr. Bot.
17: 135-136. 1907.

BB REPR cang shan ti gai jue

Asplenium filix-femina (Linnaeus) Bernhardi var. poly-
spora C. B. Clarke; Athyrium filix-femina (Linnaeus) Roth var.
polysporum (C. B. Clarke) Beddome; 4. polysporum (C. B.
Clarke) Ching ex Mehra & Bir.

Rhizomes slender, long creeping, densely clothed with
brownish, lanceolate scales. Fronds distant; fertile fronds 50-65
cm; stipe brown at base, upward stramineous, 15-20 cm, 1.5-2
mm in diam., base with sparse dark brown lanceolate scales,
upward glabrate; lamina 2-pinnate, oblong, 3045 x 14-18 cm;
pinnae 15-20 pairs, basal 2 or 3(or 4) pairs of pinnae gradually
shortened, opposite or subopposite, subspreading or slightly
drooping, basal pinnae triangular, ca. 2.5 cm; middle pinnae
lanceolate, 8-10 x ca. 3 cm, base + rounded, shortly stalked,
pinnate, apex acuminate, pinnae alternate, ascending; pinnules
1012 pairs, deltoid-oblong, 1-1.5 cm x 5-7 mm, base some-
what inequilateral, acroscopic side often auriculate and parallel
to costa, basiscopic side broadly cuneate, slightly decurrent,
apex rounded and toothed; basal pinnules separated widely
from each other; upper pinnules approximate, adnate to wing of
costa, shallowly lobed; pinnule segments with spinelike teeth at
apex. Veins visible adaxially, inconspicuous abaxially, pinnate
in pinnules, lateral veins ca. 6 pairs, simple or forked. Lamina
thinly herbaceous when dried, pale green or dark green, gla-
brate; abaxial surface of rachis and costae stramineous, with
pallid short hairs. Sori oblong, J-shaped, or horseshoe-shaped,
on basal acroscopic veins, biseriate along both sides of costule
(often 2—4 in basal acroscopic segment); indusia pallid, large,
oblong, J-shaped, or horseshoe-shaped, membranous, margin
ciliate, persistent. Perispore with folds connected into large are-
oles. 2n = 80.

Forests, forest margins; 2000-3000 m. W Guizhou, Sichuan, SE
Xizang, C and NW Yunnan [Bhutan, N India, Myanmar, Nepal, Paki-
stan].

Athyrium biserrulatum is very similar to African (Ethiopian) 4.
schimperi Mougeot ex Fee; whether they are species or subspecies
requires further analysis.

7. Athyrium wumonshanicum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(1): 20. 1986.

L2 IS5 wu meng shan ti gai jue
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Rhizomes slender, long creeping, clothed with brown, nar-
rowly lanceolate scales at apex and stipe bases. Fronds approxi-
mate; fertile fronds up to 60 cm; stipe brown at base, upward
stramineous, ca. 17 cm, ca. 2 mm in diam. at base, upward gla-
brate; lamina 3-pinnate, ovate-oblong, ca. 40 x16 cm at middle,
base hardly narrowed, apex acuminate; pinnae ca. 14 pairs, op-
posite, ascending, shortly stalked (stalk ca. 2.5 mm), basal pin-
nae hardly shortened; second basal pair of pinnae oblong-lan-
ceolate, up to 13 x ca. 5 cm, base subtruncate, 2-pinnate, apex
acuminate; pinnules ca. 12 pairs, alternate, subspreading, ses-
sile, oblong-lanceolate, up to 2.5 x ca. 1 cm, base rounded-cu-
neate, slightly decurrent and + adnate to wing of costa, pinnati-
partite, almost cut to costules, apex acuminate; secondary pin-
nules 5 or 6 pairs, ascending, oblong-lanceolate, basal second-
ary pinnules up to 7 x ca. 3 mm, upper pinnules gradually
shortened, margin toothed, apex acute and with 3 or 4 long
spinelike teeth. Veins thick, slightly impressed adaxially, pro-
tuberant abaxially, pinnate in secondary pinnule, lateral veins
4 pairs, oblique, simple. Lamina herbaceous when dried, pale
green, with sparse pale hairs adaxially, abaxial side of costae
and costules with sparse short hairs. Sori large, oblong, 2—6
sori per secondary pinnule; indusia pale brown, large, oblong
or J-shaped, membranous, margin unequally toothed, persis-
tent. Perispore surface prominently with folds.

e About 1800 m. N Yunnan (Luquan, Wumeng Shan).

Athyrium wumonshanicum is similar to A. biserrulatum in the
frond shape. However, its lamina is 3-pinnate, with short hairs on the
adaxial side, and with aristate teeth on the margin.

8. Athyrium brevisorum (Wallich ex Hooker) T. Moore, Index
Fil. 117. 1859.

HR 4 25 % zhong mian ti gai jue

Asplenium brevisorum Wallich ex Hooker, Sp. Fil. 3: 229.
1860.

Rhizomes shortly creeping, ascending. Fronds caespitose;
fertile fronds 80-90 cm; stipe brown at base, upward stramin-
eous, 45-55 cm, 2-3 mm in diam., base with sparse brown,
lanceolate or linear-lanceolate scales, upward glabrate; lamina
2-pinnate, ovate or oblong-ovate, 35-45 cm, up to 25 cm wide
at middle, base not narrowed, apex abruptly narrowed; pinnae
ca. 12 pairs, alternate, ascending, with stalk 4-8 mm; basal pin-
nae not shortened, lanceolate, ca. 19 x 3—4 c¢m, base rounded-
truncate, acroscopic side parallel to rachis, basiscopic side nar-
rowly cuneate, pinnate, apex long acuminate; pinnules 16—-18
pairs, ascending, lanceolate, 2-3 cm x ca. 8 mm at middle, base
adnate to costa, margin dentate (sometimes basal pinnules shal-
lowly lobed, with 2 or 3 small teeth at apex of segments), apex
acuminate; lamina apex abruptly narrowed like lateral pinna,
pinnatipartite. Veins visible on both surfaces, pinnate in pin-
nules, lateral veins forked. Lamina herbaceous when dried, pale
yellow-brown, rachis and costae abaxially with sparse pallid
unicellular glandular hairs. Sori shortly linear or J-shaped, 8—10
pairs per pinnule (if pinnules pinnatilobate then 2 or 3 pairs per
pinnule segment); indusia pale brown, large, shortly linear or
J-shaped, membranous, margin slightly erose, persistent. Peri-
spore surface with prominent folds.

Forests; 800-1500 m. W Yunnan (Yingjiang Valley) [Myanmar,
Nepal, Pakistan].

9. Athyrium yokoscense (Franchet & Savatier) Christ, Bull.
Herb. Boissier 4: 668. 1896.

AFFBESEPR he gan ti gai jue

Asplenium yokoscense Franchet & Savatier, Enum. Pl. Jap.
2:225. 1877; Aspidium subspinulosum Christ; Athyrium corea-
num Christ, p.p.; A. demissum Christ; 4. flaccidum Christ; A.
pachysorum Christ; Dryopteris subspinulosa (Christ) C. Christ-
ensen.

Rhizomes short, stout, erect, densely clothed with yellow-
brown, narrowly lanceolate scales at apex. Fronds caespitose;
fertile fronds (30-)40—60 cm; stipe dark brown at base, upward
stramineous, (10-)12-20(-25) cm, ca. 2.5 mm in diam., base
densely scaly, upward glabrate; lamina pinnate-pinnatipartite to
2-pinnate with pinnules shallowly lobed, oblong-lanceolate,
18-45 x (8-)11-15 cm, base not narrowed, apex acuminate;
pinnae 12—18 pairs, lower pinnae subopposite, upper pinnae
alternate, spreading or slightly ascending, sessile, lanceolate;
middle pinnae (3.5-)7-9 x (1.2-)1.5-2 cm, base truncate on
acroscopic side, cuneate on basiscopic side, pinnate, apex long
acuminate; pinnules ca. 12 pairs, oblong-lanceolate, up to 1 cm
x ca. 5 mm, acroscopic base auriculate, basiscopic base decur-
rent and often adnate to wing of costa, margin shallowly lobed
or dentate, apex acute; pinnule segments with 2 or 3 short teeth
at apex. Veins visible abaxially, pinnate in pinnules, lateral
veins forked. Rachis and costae abaxially stramineous, with
sparse brownish, lanceolate small scales, with short thick spines
on adaxial side at base of costae or costules. Sori orbicular or
elliptic, medial; indusia brownish, elliptic, J-shaped, or horse-
shoe-shaped, membranous, entire, persistent. Perispore surface
with prominent folds. 2n = 80.

Rock crevices in forests; 100—2400 m. Anhui, Chongqing, NE
Guizhou, Heilongjiang, Henan, Hunan, Jiangsu, Jiangxi, Jilin, Liaoning,
Shandong, Zhejiang [Japan, Korea, E Russia].

Athyrium yokoscense var. kirisimaense (Tagawa) Li & J. Z. Wang
was recorded in the key to the flora of NE China (in Fu Peiyun, Clav.
PL. Chin. Bor.-Orient. 36. 1995). It differs from var. yokoscense by the
lamina 1-pinnate to 2-pinnate-pinnatifid, most pinnules stalked, and
scales on rhizomes lanceolate to ovate-lanceolate. Further investigations
are necessary to understand the infraspecific variation.

10. Athyrium fauriei (Christ) Makino, Bot. Mag. (Tokyo) 17:
160. 1903.

S # 55 fo rui i gai jue

Nephrodium fauriei Christ, Bull. Herb. Boissier 4: 671.
1896; Aspidium fauriei Christ; Athyrium yokoscense Christ var.
fauriei (Christ) Tagawa.

Rhizomes short, stout, erect. Scales at stipe base red-
brown, blackish brown in center. Plants similar to Athyrium
vokoscense, but lamina pinnate; pinnae broader and larger, pin-
natilobate to pinnatipartite, broadly ovate, sparsely short hairy
only at base. Rachis subglabrate. Indusia pale brown, large, en-
tire.

China [Japan, Philippines].
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11. Athyrium fallaciosum Milde, Fil. Eur. 6: 54. 1867.
PSR mai gan ti gai jue

Asplenium mongolicum Franchet; Athyrium mongolicum
(Franchet) Diels; 4. mongolicum var. purdomii C. Christensen;
Nephrodium mongolicum (Franchet) Baker.

Rhizomes shortly creeping, ascending at apex, densely
clothed with dark brown, subulate-lanceolate scales. Fronds
caespitose; fertile fronds 30—50 cm; stipe brown at base, up-
ward stramineous, 5—7 c¢cm, 1-2 mm in diam., base slightly
swollen, densely scaly, upward gradually becoming glabrate;
lamina pinnate, suboblanceolate, 2540 x 6—8 cm, base nar-
rowed, apex acuminate; pinnae pinnatipartite, 20—24 pairs,
lower 6 or 7 pairs of pinnae gradually shortened into triangular,
auriculate small lobes, subopposite, sessile, spreading or slightly
inclined, basal pinnae 1-1.2 cm % ca. 7 mm; middle pinnae
broadly lanceolate, 3—4 x 1.2—1.5 cm at base, base truncate, ses-
sile, pinnatipartite to costa, apex obtuse or acute, spreading,
slightly curved; pinna segments ca. 8 pairs, basal acroscopic
segments larger, oblong, 7-8 x ca. 5 mm, margin dentate, apex
obtuse-rounded and crenate; upper segments shorter, approxi-
mate. Veins visible on both surfaces, pinnate in segments, lat-
eral veins 3 or 4 pairs, simple, occasionally forked. Lamina
herbaceous when dried, green or greenish brown, glabrate; ra-
chis stramineous, occasionally with brown lanceolate scales.
Sori large, mostly orbicular-reniform or horseshoe-shaped, 2 or
3 pairs per segment; indusia pallid, large, orbicular-reniform or
horseshoe-shaped, membranous, margin ciliate or erose, persis-
tent. Perispore with low folds. 2n = 80*.

Valleys, forests, wet rock crevices; 12002200 m. Gansu, Hebei,
Heilongjiang, Henan, Hubei, Jilin, Liaoning, Nei Mongol, Ningxia,
Shaanxi, Shanxi, N Sichuan [Korea].

12. Athyrium rupicola (Edgeworth ex C. Hope) C. Christen-
sen, Index Filic. 145. 1906.

AHEB TR yan sheng ti gai jue

Asplenium rupicola Edgeworth ex C. Hope, J. Bombay
Nat. Hist. Soc. 12: 531. 1899; A. filix-femina (Linnaeus) Bern-
hardi subvar. elongata C. B. Clarke ex Blanford.

Rhizomes shortly creeping, apex ascending, densely
clothed with chestnut-colored or dark brown, narrowly subu-
late-lanceolate, fibriform-tipped scales. Fronds caespitose; fer-
tile fronds 25-55 cm; stipe brown at base, upward stramineous,
5-15 cm, 1.2-2.5 mm in diam., base densely clothed with simi-
lar scales as those on rhizomes, upward glabrate; lamina pin-
nate, narrowly or broadly lanceolate, 20-35 x 5-8.5 cm, base
gradually narrowed, apex acuminate; pinnae pinnatipartite, 20—
30 pairs, many lower pairs of pinnae gradually shortened into
triangular auricles, ca. 1 cm, subopposite, slightly inclined;
middle pinnae narrowly deltoid-lanceolate or broadly lanceo-
late, 2.5-4 cm x 8-16 mm, base truncate, sessile, pinnatipartite
to narrow wing of costa, apex acuminate, subopposite or alter-
nate, spreading or slightly curved upward; pinnules 8—12 pairs,
basal acroscopic pinnules larger, other pinnules oblong, 45 x
1.5-3 mm, adnate to narrow wing of costa, margin serrate or
biserrate, apex obtuse or acute. Veins inconspicuous adaxially,
visible abaxially, pinnate in segments, lateral veins ca. 6 pairs,

simple or forked. Lamina herbaceous when dried, greenish
brown, glabrate on both surfaces; rachis and costae on abaxial
surface stramineous, glabrate, or occasionally with few
brownish, fibrous scales. Sori orbicular, abaxial on acroscopic
veins, 2-5 pairs per pinnule; indusia pale brown, large, orbicu-
lar-reniform or subovate, erose at margin, persistent. Perispore
with prominent folds, surface granular. 2n = 80.

Valley forests, rock crevices, damp areas at roadsides; 1800—3800
m. Sichuan, SE Xizang, Yunnan [Bhutan, India, Kashmir, Nepal, N
Pakistan].

13. Athyrium glandulosum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(1): 19. 1986.

BB %5 % xian mao ti gai jue

Rhizomes short, erect or ascending, densely clothed with
red-brown, narrowly lanceolate scales at apex and stipe bases.
Fronds caespitose; fertile fronds ca. 50 cm; stipe dull brown at
base, upward brownish stramineous, 14—16 cm, ca. 2 mm in
diam. at base, upward glabrate; lamina pinnate-pinnatifid, lan-
ceolate, 30-35 cm, ca. 6 cm wide at middle, gradually narrowed
toward base, acuminate at apex; pinnae ca. 25 pairs, alternate,
ascending, sessile, 4 or 5 lower pairs of pinnae gradually
shortened, inclined, basal pinnae ca. 1 cm; middle pinnae fal-
cate-lanceolate, 3—4 x 1.2—1.8 cm at base, base subtruncate,
slightly auriculate on acroscopic side, pinnatipartite nearly to
costae, apex acuminate; segments ca. 10 pairs, slightly as-
cending, approximate, oblong-lanceolate, 7-8 x ca. 2 mm, base
decurrent to narrow costal wing, with up to 4 or 5 pairs of lobes
or dentate, apex acute. Veins visible on both surfaces, pinnate in
pinnules, lateral veins 4 or 5 pairs, very oblique, simple or
forked. Lamina herbaceous when dried, brown, glabrate on
both surfaces; rachis and costae brown-stramineous abaxially,
with dense pale, short glandular hairs. Sori orbicular, medial, 4
or 5 pairs per pinnule; indusia pale, large, broadly ovate, mem-
branous, suberose at margin, persistent. Perispore surface with
prominent folds.

e Forest margins, shrub groves; 1500-3500 m. Sichuan, NW
Yunnan.

Athyrium glandulosum is quite similar to 4. rupicola in the frond
shape but differs by the rachis and costae with dense, pale, short
glandular hairs abaxially and by the middle pinnae falcate-lanceolate.

14. Athyrium minimum Ching, Acta Bot. Boreal.-Occid. Sin.
6(3): 151. 1986.

/NERTERR xiao ti gai jue

Rhizomes short, small, erect, with sparse brownish, lanceo-
late scales at apex and stipe bases. Fronds caespitose; fertile
fronds ca. 10 cm; stipe stramineous, 2-3 cm, ca. 0.5 mm in
diam.; lamina pinnate, lanceolate, 4—6 x 1-1.5 cm, base hardly
narrowed, apex acuminate; pinnae stalked (stalk ca. 1 mm), pin-
natifid, spreading or ascending; basal pinnae slightly shortened,
subovate or ovate-triangular, reflexed; middle pinnae unequally
ovate or rhomboid, 8-10 x 3.5-4 mm, base inequilateral, auric-
ulate at acroscopic side (auricle free, broadly ovate or oblong,
with triangular teeth at margin), broadly cuneate at basiscopic
base, pinnatipartite nearly to costae, apex obtuse; pinna seg-
ments small, 2 pairs, obovate or oblong, apex with 1 or 2 sharp
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teeth. Veins visible abaxially, pinnate in segments, lateral veins
forked, with 1 veinlet per tooth. Lamina papery when dried,
glabrate, dark brown adaxially, pale brown abaxially; rachis
and costae stramineous abaxially, occasionally with 1 or 2
brownish, linear small scales. Sori J-shaped or horseshoe-
shaped, 1 per segment, but sometimes 2 on auriculate lobes;
indusia brownish, J-shaped or horseshoe-shaped, membranous,
erose at margin, persistent. Perispore surface without folds.

e Valley forests, wet places, grasslands, by rocks or on rocky
walls, near streamlets, under Miscanthus floridulus; 800—1000 m. N
Taiwan (Taibei area).

15. Athyrium nakanoi Makino, Bot. Mag. (Tokyo) 23: 247.
1909.

ZI LI 5 % hong bao ti gai jue

Asplenium macrocarpum (Blume) Hooker var. unipin-
natum C. B. Clarke; Athyrium macrocarpum (Blume) Beddome
var. unipinnatum (C. B. Clarke) Beddome; A. obtusifolium
Rosenstock; A. tenuissimum Kodama; Nephrolepis tenuissima
Hayata.

Plants evergreen. Rhizomes erect or shortly ascending,
clothed with dark brown, lanceolate scales at apices and stipe
bases. Fronds caespitose; fertile fronds (10—-)30-38(—50) cm;
stipe dark brown at base, upward stramineous, 8—14(—18) cm,
1-1.5 mm in diam. at base, clothed with blackish brown short
glandular hairs and brown small scales; lamina pinnate, lanceo-
late, (7-)22-28(-32) x (2.5-)3—4.5(-7) cm, base slightly nar-
rowed, apex acuminate; pinnae 16—18 pairs, alternate, sub-
spreading, stalked (stalk ca. 1 mm), basal 1 or 2 pairs of pinnae
slightly shortened, inclined or recurved; middle pinnae oblong,
(1-)2-2.5(-3.5) ecm % (5-)6-7(—12) mm, base extremely in-
equilateral, prominently auriculate on acroscopic side, shortly
toothed, obtuse at apex, auricles lingulate-oblong or subtriangu-
lar, 4-7 mm, cuneate on basiscopic side of pinna, margin delt-
oid-lobed or repand-toothed, entire or somewhat repand to
dentate, apex obtuse. Veins inconspicuous adaxially, visible
abaxially, pinnate in pinnae, lateral veins 8—10 pairs, usually
forked, but pinnate in auriculate lobes. Lamina papery when
dried, yellowish brown or greenish brown, glabrate on both
surfaces; rachis stramineous, with sparse blackish brown or
dark brown short glandular hairs. Sori large, mostly horseshoe-
shaped or orbicular-reniform, sometimes J-shaped at pinna apex,
supramedial on acroscopic veins, biseriate along both sides of
costa, frequently 2-5 in auriculate lobes; indusia brown, large,
horseshoe-shaped or orbicular-reniform, sometimes J-shaped,
membranous, erose at margin, persistent. Perispore with few
folds, slightly spinulose on surface. 2n = 160.

Evergreen broad-leaved forests, shrub groves, on rocks, stream-
sides in valleys; 1300-3400 m. Taiwan, SE Xizang, Yunnan [Bhutan, N
India, Japan, Nepal].

16. Athyrium zhenfengense Ching, Acta Bot. Boreal.-Occid.
Sin. 6(3): 151. 1986.

IR TERL zhen feng ti gai jue

Rhizomes short, stout, erect, clothed with brown, lanceo-
late scales at apex and stipe bases. Fronds caespitose; fertile

fronds 20-25 cm; stipe brown at base, upward brown-stramin-
eous, 6—10 cm, 1-1.5 mm in diam. at base, upward with sparse
small scales and brownish short glandular hairs; lamina pinnate,
lanceolate, 14—17 x 3—4 cm at middle, base not narrowed, apex
acuminate, slightly caudate; pinnae 13—15 pairs, alternate, as-
cending, with stalk 1-1.5 mm, basal 1 or 2 pairs of pinnae fal-
cate-oblong, similar to upper pinnae; middle pinnae 2-2.5 cm x
6-8 mm, apex shortly acute and shortly toothed, base markedly
inequilateral, auriculate on acroscopic side, parallel to rachis,
auricles 67 X ca. 3 mm, basiscopic side of pinnae cuneate, cut
into triangular teeth at margin, apex rounded and with few
small teeth. Veins visible adaxially, clearly visible abaxially,
pinnate or 2- or 3-forked on auricles or segments, simple.
Lamina papery when dried, glabrate, brown adaxially, yel-
low-green abaxially; rachis brown-stramineous, with sparse
brownish small scales and short glandular hairs. Sori sub-
orbicular, inframedial on acroscopic veins, 1-3 sori per seg-
ment, often 2 or 3 pairs in auriculate lobes; indusia dark brown,
J-shaped or horseshoe-shaped, membranous, erose at margin,
persistent. Perispore surface with prominent folds.

o Valley forests; 1500-1600 m. SW Guizhou (Zhenfeng).

Athyrium zhenfengense is very similar to A. nakanoi but differs by
the pinnae acute at apex, auriculate lobes with small teeth at apex, and
short glandular hairs on rachis brown, not blackish or dark brown.

17. Athyrium bucahwangense Ching in C. Y. Wu, Fl. Xizang.
1:132. 1983.

[ SR 5 5% yuan guo ti gai jue

Rhizomes short, stout, ascending, apex clothed with brown,
lanceolate scales. Fronds caespitose; fertile fronds 20-80 cm;
stipe brown, up to 25 cm, 2.5-3 mm in diam., base scaly, up-
ward glabrate; lamina 2-pinnate to 3-pinnate-pinnatifid, ovate-
triangular, ca. 35 x 30 cm at base, base broadly ovate, apex
shortly acuminate; pinnae 10-12 pairs, alternate, ascending,
stalked (stalk 5-12 mm), basal 2 or 3 pairs of pinnae equal in
size, oblong-lanceolate, 15-16 x 5-8 cm, base equilateral, trun-
cate, 2-pinnate-pinnatifid, apex long acuminate; pinnules ca. 15
pairs, alternate, spreading, stalked (stalk 1-2 mm), deltoid-lan-
ceolate, middle pinnules 2.3—4 x 1.4-2 cm, base inequilateral,
auriculate on acroscopic side, cuneate on basiscopic side, pin-
nate, apex obtuse; secondary pinnules 7 or 8 pairs, basal acro-
scopic one larger, ovate, 8-9 mm, pinnatilobate; others oblong,
ca. 4 x 1.5-2.5 mm, subentire or slightly toothed, obtuse-
rounded at apex; segments entire or sparsely crenulate with 1
or 2 teeth; upper pinnae gradually narrower, lower pinnules
not shortened; distal pinnae lanceolate, auriculate at acro-
scopic base. Veins + visible adaxially, clearly visible abaxi-
ally, pinnate on ultimate pinnules, lateral veins simple or forked
on basal acroscopic side. Lamina herbaceous when dried,
blackish brown adaxially, pale brown abaxially; rachis and
costae brown, glabrate. Sori small, orbicular, on top of basal
acroscopic veinlets in segments or supramedial on acroscopic
veins, 1 sorus per segment; indusia brown, orbicular-reniform,
elliptic or horseshoe-shaped, membranous, entire, persistent.
Perispore surface with few folds.

o Coniferous forests, shrub groves; 1900-3800 m. SE Xizang,
NW Yunnan.
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18. Athyrium erythropodum Hayata, Icon. Pl. Formosan. 4:
233.1914.

ZIAREF 5 PR hong bing ti gai jue

Rhizomes moderately stout, erect, clothed with pale brown
lanceolate scales at apex. Fronds caespitose; fertile fronds ca.
70 cm; stipe (8-)15-40 cm, 1-2 mm in diam., base with sparse
lanceolate scales; lamina 2-pinnate, ovate-lanceolate, 25-35 X
10-23 cm, base rounded, apex somewhat abruptly narrowed
and acuminate; pinnae ca. 8 pairs, ovate-lanceolate, 10-15 x
2.5-5 cm, with stalk 5-7 mm, basal pinnae subopposite, upper
pinnae alternate, ascending, basal pinnae equal to second basal
pinnae, base subrounded, equilateral, apex long acuminate; pin-
nules pinnatipartite, ca. 12 pairs, sessile, separated by uniform
space, ascending, deltoid-oblong, ca. 3 cm x 7 mm, base
slightly auriculate on acroscopic side, parallel to costae, cune-
ate on basiscopic side, pinnatipartite almost to costules, apex
shortly acuminate; pinnule segments ca. 6 pairs, oblong,
oblique; basal acroscopic segments slightly larger, oblong, ca. 8
x 3 mm, apex acute; veins pinnate in segments, simple, some-
times forked at basal large segments. Lamina herbaceous when
dried, rachis on adaxial surface without spines. Sori oblong,
sometimes hooked, sitting on acroscopic veins in segments,
1-3 sori per segment; indusia oblong or hooked, membranous,
somewhat erose at margin, persistent.

Forests; 1500-2200 m. Taiwan [Philippines].

19. Athyrium drepanopterum (Kunze) A. Braun ex Milde,
Fil. Eur. 49. 1867.

ZAFFEE R duo bian ti gai jue

Polypodium drepanopterum Kunze, Linnaea 23: 278, 318.
1850 [ “drepanopteron’); Aspidium drepanopterum (Kunze) A.
Braun ex Mettenius [ “drepanopteron”]; A. drepanopterum var.
decompositum Christ; A. eburneum Wallich ex Kunze; As-
plenium drepanopterum (Kunze) A. Braun; 4. eburneum .
Smith; A. oxyphyllum Wallich ex Hooker (1860), not J. Smith
(1841); Athyrium eburneum J. Smith [ “eburnum’); A. micans
Tagawa; A. mupinense Christ; A. niponicum (Mettenius) Hance
var. elatius Christ; A. oxyphyllum T. Moore ex Beddome; A.
takeoi (Hayata) Tagawa; A. veitchii Christ; ?A. woodsioides
Christ; Dryopteris takeoi Hayata.

Rhizomes short, ascending, apex densely clothed with
brown subulate lanceolate scales. Fronds caespitose; fertile
fronds (10-)25-90 cm; stipe blackish brown at base, upward
stramineous, (2.5-)10-30 c¢cm, 1.5-3 mm in diam., base simi-
larly densely scaly; lamina pinnate or 2-pinnate, oblong-lan-
ceolate, (10-)17-55 x 5-30 cm at middle, apex acuminate;
pinnae ca. 16 pairs, alternate, with stalk 1-4 mm, basal pinnae
not shortened, spreading, middle pinnae oblong-lanceolate or
broadly lanceolate, base inequilateral, auriculate on acroscopic
side, parallel to rachis, rounded-truncate on basiscopic side,
pinnate to pinnate-pinnatipartite, apex acuminate or long acu-
minate; pinnules pinnatisect, 6—10 pairs, alternate, ascending,
approximate or separated by narrow space; basal acroscopic
pinnules largest, deltoid-oblong, pinnatilobate or pinnatipar-
tite; other pinnules oblong or oblong-lanceolate, 7-15 x 3-7
mm at base, base inequilateral, auriculate on acroscopic side,

parallel to costa, adnate to costa, margin subentire or pinnatisect
nearly to costule, apex acute and shortly toothed; pinnule seg-
ments oblong, 5—6 x 2—3 mm, with 1 or 2 small teeth, acute at
apex; veins inconspicuous, lateral veins pinnate, simple. Lam-
ina subherbaceous when dried, glabrate, dark green, shiny
adaxially. Sori suborbicular or orbicular-reniform, abaxial, me-
dial on acroscopic veins, 1-5 pairs per segment; indusia brown,
small, orbicular-reniform or horseshoe-shaped, membranous,
erose at margin, often partly fugacious. Perispore surface
prominently with low folds. 2» = 80, 160.

Valleys, forests, wet granite crevices; 7002500 m. Guizhou, W
Sichuan, Taiwan, Xizang, C Yunnan [Bhutan, N India, Myanmar, Nepal,
Philippines, Vietnam].

Athyrium drepanopterum is very similar to A. dissitifolium var.
kulhaitense but differs by the lamina adaxially shiny and sori indusiate.

20. Athyrium fimbriatum Hooker ex T. Moore, Index Fil. 185.
1860.

BRI R xi malayati gai jue

Asplenium fimbriatum Hooker, Sp. Fil. 3: 234. 1859-1860,
not Kunze (1844).

Rhizomes short, stout, erect, apex densely clothed with
dull brown or red-brown, linear-lanceolate scales. Fronds caes-
pitose; fertile fronds (25-)60-80(-130) cm; stipe often pale
purplish red, (10-)20-25(—40) cm, (1-)2-3.5(-8) mm in diam.,
base similarly densely scaly; lamina pinnate, oblong or oblong-
lanceolate, (15-)40-50(-80) x (4-)15-30(—40) cm, base +
rounded, apex long acuminate; pinnae pinnatisect to 3-pinnate
with secondary pinnules pinnatilobate; pinnae 10—12(-20) pairs,
alternate, ascending or slightly curved, with stalk 5-10 mm,
lower 1 or 2 pairs of pinnae slightly or hardly shortened, middle
pinnae lanceolate, 15-30 x 2-3(—10) cm, base inequilateral,
auriculate and parallel to rachis on acroscopic side, truncate on
basiscopic base, 2-pinnate, apex acuminate, caudate; pinnules
12—14(-22) pairs, alternate, anadromous, ascending, shortly
stalked; basal acroscopic pinnules larger, subdeltoid-lanceolate,
ca. 3 cm, base parallel to costa; other pinnules oblong-lanceo-
late, 1.2-2.5 cm x 8-12 mm, base inequilateral, auriculate on
acroscopic side and parallel to costa, narrowly cuneate on basi-
scopic base, pinnatipartite nearly to costule, apex shortly acu-
minate; secondary pinnules 4 or 5 pairs, oblong, 5—6 x 2-3 mm,
entire or shortly toothed, apex obtuse, connate to each other by
narrow costular wing; veins pinnate in secondary pinnule, lat-
eral veins simple. Lamina papery when dried, pale greenish
brown, glabrate; rachis, costae, and costules often pale purplish
red, with lanceolate or fibrous scales on abaxial surface. Sori el-
liptic and horseshoe-shaped, rarely J-shaped, medial on acro-
scopic veins, 1-3 sori per pinnule, often 3 pairs in basal acro-
scopic pinnule; indusia brown, large, elliptic and horseshoe-
shaped, rarely J-shaped, membranous, erose at margin, persis-
tent. Perispore with few folds. 2n = 80.

Mixed forests; 1600-3800 m. Hunan, Sichuan, SE Xizang, Yun-
nan [N India, N Myanmar, Nepal].

The epithet was first used in “Aspidium fimbriatum Wallich”
(Numer. List, no. 339. 1829, nom. nud.), itself a later homonym of 4.
fimbriatum Willdenow (1810).
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21. Athyrium anisopterum Christ, Bull. Herb. Boissier 6: 962.
1898.

TEBF G R su ti gai jue
Aspidium fauriei (Christ) Christ var. elatius Christ; Athy-

rium kumaonicum Punetha; ?4. woodsioides Christ; Dryopteris
thysanocarpa Hayata.

Rhizomes short, stout, erect, apex densely clothed with
dark brown linear-lanceolate scales. Fronds caespitose; fertile
fronds 15-55 cm; stipe brown at base, upward stramineous, 20—
25 cm, 1.5-2 mm in diam., base similarly scaly, upward gla-
brate; lamina 2-pinnate, pinnate-pinnatifid at middle, upward
pinnatifid, narrowly lanceolate, 25-35 x 9-12 cm, base slightly
broadened, apex acuminate; pinnae 10—12 pairs, alternate, as-
cending, with stalk 1-2.5 mm, basal pinnae narrowly subtrian-
gular, 4.5-5 x ca. 2 cm, base inequilateral, auriculate on acro-
scopic base, cuneate on basiscopic base, pinnate, apex shortly
acute or acute; pinnules ca. 6 pairs, approximate, ascending;
basal acroscopic pinnules largest, broadly ovate, ca. 1.5 cm,
base subrounded, shallowly pinnatilobate, apex obtuse; pinnule
segments entire, other pinnules similar to each other; upper
pinnules gradually smaller, connate to each other by narrow
wing, subentire; veins visible abaxially, pinnate in pinnules,
simple. Lamina herbaceous when dried, yellow-greenish brown,
glabrate; rachis and costae abaxially with sparse brown linear-
lanceolate scales. Sori large, horseshoe-shaped or J-shaped, uni-
seriate on each side of midrib, close to costule; indusia pale
brown, large, horseshoe-shaped or J-shaped, membranous, erose
at margin, persistent. Perispore hyaline, with few folds. 2n =
80, 160.

Rock crevices in forests, damp areas at streamsides; 1100-2500
m. Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, Sichuan, Taiwan,
Xizang, Yunnan [India, Indonesia, Malaysia, Myanmar, Nepal, Philip-
pines, Sri Lanka, Thailand, Vietnam].

“Athyrium thysanocarpum” (Hayata, Icon. Pl. Formosan. 4: 160.
1914) belongs here but was merely cited as a synonym and was not
therefore validly published (Melbourne Code, Art. 36.1(c)).

22. Athyrium foliolosum T. Moore ex R. Sim, Priced Cat.
Ferns 6: 22. 1859.

Rz di R da gai ti gai jue

Asplenium fimbriatum Kunze var. foliosum C. B. Clarke;
A. foliosum (C. B. Clarke) C. Hope; Athyrium austroyun-
nanense Ching; A. fimbriatum Hooker ex T. Moore var.
foliosum (C. B. Clarke) Beddome; 4. submacrocarpum Ching
& S. K. Wu.

Rhizomes short, erect, apex densely clothed with dark
brown, lanceolate or narrowly lanceolate scales. Fronds caes-
pitose; fertile fronds 50-75 cm; stipe dark brown at base,
upward stramineous, 22-23 cm, 1.2-2 mm in diam., base simi-
larly scaly, upward sparsely scaly, scales small or glabrate; lam-
ina pinnate to 2-pinnate, oblong-lanceolate or broadly lanceo-
late, 3056 x 7-26 cm, base gradually narrowed, apex long
acuminate; pinnae 15-18 pairs, alternate, ascending or sub-
spreading, slightly falcate, stalked (stalk 2.5-3 mm), 3 or 4
pairs of lower pinnae gradually shortened; basal pinnae nar-
rowly ovate, 1.4-9 cm, pinnatifid; middle pinnae broadly lan-

ceolate, somewhat falcate, 5-15 cm, base broadened, base in-
equilateral or subequilateral, subtruncate, auriculate, often over-
lapping rachis on acroscopic side, narrowly cuneate on basi-
scopic base, pinnate, apex long acuminate; pinnules 8—15 pairs,
alternate, ascending or subspreading, subsessile; basal acro-
scopic pinnules largest, ovate-oblong, up to 1.3-2.5 x 0.6-1.2
cm, base equilateral, + rounded, adnate to costa, or inequilat-
eral, truncate, auriculate on acroscopic side, narrowly cuneate
on basiscopic side, pinnatilobate to pinnatipartite, apex obtuse-
acute or acute; pinnule segments 4—6 pairs, ascending, deltoid-
oblong, subentire, apex obtuse or acute, with 3 or 4 crenations;
upper pinnules reduced, 5-10 mm, usually decurrent and con-
nate to wings of costa, sinuate or crenate at margin; veins some-
what visible adaxially, visible abaxially, pinnate in pinnules, lat-
eral veins simple or forked. Lamina herbaceous or nearly pa-
pery when dried, glabrate, dark green adaxially, green abaxi-
ally; rachis and costae abaxially stramineous or slightly
brownish, with sparse short hairs. Sori large, orbicular or ro-
tund, 1 or 2 sori per segment, medial or inframedial; indusia
large, mostly horseshoe-shaped or J-shaped, distal indusia pale
brown, oblong, membranous, slightly ciliate or subentire at
margin, persistent. Perispore hyaline, with few folds. 2n = 80,
160.

Evergreen broad-leaved forests, rock crevices on mountain slopes;
1700-2900 m. Taiwan, SE Xizang, Yunnan [Bhutan, N India, Myanmar,
Nepal].

Liu et al. (Fern Fl. Taiwan, 50. 2009) argue that Athyrium folio-
losum does not occur in Taiwan, where it is replaced by the similar 4.
tripinnatum.

The specific epithet was based on “Asplenium foliolosum” (Wal-
lich, Numer. List, no. 2205. 1830), which is a nomen nudum and was
not therefore validly published (Melbourne Code, Art. 38.1(a)). Wal-
lich’s no. 2205 included several specimens with different collection
details. Some, with purplish rachises and small indusia, match Athyrium
fimbriatum, whereas others, with stramineous rachises and large indu-
sia, belong to A. foliolosum. “Aspidium squarrosum” (Wallich, Numer.
List, no. 356. 1829), not D. Don (1825), is another nomen nudum that
belongs here.

23. Athyrium sericellum Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 17.1986.

HEME PR juan mao ti gai jue

Rhizomes short, erect, apex densely clothed with thick,
lanceolate, brown scales. Fronds caespitose; fertile fronds 34—
42 cm; stipe stramineous, up to 14 cm, ca. 2 mm in diam., base
similarly densely scaly, upward glabrate; lamina 2-pinnate,
broadly lanceolate, 20-28 x 8—11 cm at middle, base slightly
narrowed, apex acuminate and toothed; pinnae 14—18 pairs,
lower pinnae opposite; upper pinnae alternate, spreading, sub-
sessile, 1 or 2 pairs of lower pinnae slightly shortened, 3.5-5
cm, slightly reflexed; middle pinnae lanceolate, 5-6.5 x 1.2—
1.5 cm, base equilateral, subtruncate or rounded-truncate,
broadened, pinnatipartite 1/2-2/3 to costa or almost to costa,
apex acuminate; pinna segments ca. 13 pairs, approximate,
slightly ascending, oblong, ca. 7 x 3.7 mm, decurrent to wing
of costa, margin toothed ca. 1/2 from costa and upward, apex
obtuse; veins visible abaxially, pinnate in segments, lateral
veins ca. 5 pairs, simple. Lamina papery when dried, brown-
green, densely sericeous adaxially, abaxially glabrate except
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costae densely sericeous. Rachis stramineous, grooved adax-
ially, densely pilose. Sori oblong, basal acroscopic ones of-
ten horseshoe-shaped, inframedial; indusia brownish, oblong
or horseshoe-shaped, membranous, erose at margin, persistent.
Perispore surface without folds, with granular ornamentation.

o Shrubby woods; ca. 1700 m. Chongqing (Jinfo Shan).

24. Athyrium suprapubescens Ching, Acta Bot. Boreal.-
Occid. Sin. 6(1): 10. 1986 [ “suprapubescense ).

T EEiER shang mao ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
ca. 35 cm; stipe blackish brown at base, upward stramineous,
ca. 12 cm, ca. 2.5 mm in diam., base similarly scaly, upward
glabrate; lamina nearly 2-pinnate, oblong-lanceolate, up to 25 x
ca. 12 cm at middle, base not narrowed, apex acuminate; pinnae
ca. 16 pairs, lower pinnae subopposite; upper pinnae alternate,
spreading, sessile, basal pair slightly shortened, narrowed
toward base; middle pinnae falcate-lanceolate, up to 7 x ca.
1.5 cm at base, base equilateral, truncate, pinnatipartite almost
to costa, apex acuminate; pinnules ca. 15 pairs, alternate,
approximate, spreading, decurrent to wing of costa; lower
pinnae suboblong, ca. 8 X 4-5 mm, base slightly decurrent on
basiscopic side, margin subentire, apex broadly rounded and
with small teeth; veins inconspicuous adaxially, visible abax-
ially, pinnate in pinnules, lateral veins ca. 5 pairs, usually sim-
ple, basal acroscopic veins often forked. Lamina papery when
dried, greenish brown, densely pubescent with brown short
hairs on adaxial surface, glabrate abaxially. Rachis stramineous,
grooved and with dense pallid short hairs adaxially, costae pale
purplish red, glabrate abaxially. Sori oblong, on basal acro-
scopic veins, 3 or 4 pairs per pinnule, biseriate on both sides of
costule, inframedial; indusia brownish, oblong, membranous,
entire, persistent. Perispore surface without folds.

e Forests; 1800—-1900 m. N Guizhou, SW Sichuan.

25. Athyrium hainanense Ching, Acta Bot. Boreal.-Occid. Sin.
6(2): 101. 1986.

#7A T R hai nan ti gai jue

Rhizomes ascending, apex densely clothed with dark
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
(30-)40-50 cm; stipe blackish brown at base, upward stramin-
eous, 25-30 cm, ca. 3.5 mm in diam., base similarly scaly,
slightly swollen, but not sharpened toward very base, upward
glabrate; lamina 2-pinnate, deltoid-ovate, 16-24 x 12-20 cm at
base, base almost not narrowed, rounded-truncate, apex abruptly
narrowed; pinnae under abruptly narrowed apex 6 or 7 pairs,
opposite or subopposite, slightly ascending, with short stalk ca.
1.5 mm or sessile; basal pinnae slightly shortened, oblong-lan-
ceolate, up to 13 x ca. 4.5 cm, base abruptly narrowed, pinnate,
apex acuminate; pinnules ca. 14 pairs, basal pinnae suboppo-
site, upper pinnae alternate, spreading, approximate; basal 1 or
2 pairs of pinnules free, others adnate to costa; basal third to
fifth basiscopic pinnules longest, oblong-lanceolate, ca. 2.8 cm
x 8 mm at middle, pinnatilobate, apex acute or obtuse-
rounded; pinnule segments toothed at margin, acroscopic pin-
nules slightly shorter, narrowly oblong, ca. 1.5 cm x 5 mm at
middle, apex obtuse-rounded; second basal pinnae slightly

longer than basal pinnae; third basal pinnae subequal to basal
pinnae, but broader, not narrowed at base; veins inconspicuous
adaxially, visible abaxially, pinnate in pinnules, lateral veins
10-13 pairs, basal veins forked, upper veins simple, but pinnate
in basal acroscopic pinnule segments. Lamina thickly papery
when dried, brown-green, glabrate on both surfaces; rachis and
costae abaxially brown-stramineous, with dense brownish short
glandular hairs. Sori oblong, on basal acroscopic veins, only 1
per segment, biseriate on both sides of midrib, single, occa-
sionally double, inframedial; indusia brown, similar to sori in
shape, membranous, entire, persistent. Perispore surface with-
out folds, with granular ornamentation.

e Forests on mountain slopes; 1500-1800 m. Hainan (Wuzhi
Shan).

26. Athyrium pachyphyllum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(2): 102. 1986.

PREEFEZEHR luo nang ti gai jue
Athyrium xiangxiense S. F. Wu.

Rhizomes short, erect or ascending, apex densely scaly;
scales red-brown, linear-lanceolate, apex fibriform. Fronds caes-
pitose; fertile fronds (20-)35-78 cm; stipe brown at base, up-
ward stramineous, shiny, (8-)15-30 cm, (1-)2-2.5 mm in
diam., base similarly densely scaly, upward glabrate; lamina
pinnate, oblong-lanceolate, (12—)20-35 x (3.5-)7-9 cm, base
slightly narrowed, apex acuminate; pinnae (7 or)8—12 pairs,
alternate, ascending, subsessile, basal 1 or 2 pairs of pinnae
slightly shortened, base slightly narrowed; middle pinnae ob-
long-lanceolate, (1.8-)5.5-6 x 1.5-2 cm, base subequilateral,
rounded-truncate, broadened, pinnatipartite to 1/2-2/3, apex
shortly acuminate; pinna segments 10—12 pairs, basal segments
subopposite, upper segments alternate, approximate, slightly as-
cending, oblong, 3—4 x 2.5-3 mm, minutely toothed, apex ob-
tuse-rounded; veins inconspicuous adaxially, visible abaxially,
pinnate in segments, lateral veins 3 or 4 pairs, oblique, simple.
Lamina papery when dried, brown, glabrate, rachis stramin-
eous, rachis and costae with sparse brownish short glandular
hairs abaxially. Sori shortly linear or oblong, occasionally J-
shaped or elliptic, 2 or 3 pairs per segment; indusia degenerate.
Perispore surface without folds, with granular ornamentation.

e Evergreen broad-leaved forests; 400-1500 m. N Guangxi, S
Guizhou, Hunan, SE Yunnan.

Athyrium pachyphyllum is very similar to 4. wangii in frond
morphology. However, 4. pachyphyllum is difterent from A. wangii by
the nearly exindusiate mature sori (it was incorrectly described as “exin-
dusiate” by the original author).

27. Athyrium wangii Ching, Bull. Fan Mem. Inst. Biol,, n.s., 1:
279. 1949.

Ja TCEE TR qi wu ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
30-55 cm; stipe stramineous, 15-20 ¢cm, 2-3 mm in diam., base
similarly scaly, upward glabrate; lamina oblong-lanceolate, 20—
35 x 7-14 cm, pinnate or pinnate-pinnatifid, apex pinnatifid-
acuminate; pinnae 8—14 pairs, alternate, shortly stalked, lanceo-
late, 3.5-8 x ca. 1.5 cm at middle, base rounded-truncate,
slightly inequilateral, + adnate to costa, slightly decurrent, pin-
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natipartite to 1/2—1/3, apex acuminate; pinna segments 10-15
pairs, densely closed, ascending, oblong, 3—4(-8) x 2.5-4 mm,
margin toothed, apex obtuse; veins visible abaxially, inconspic-
uous adaxially, pinnate in segments, lateral veins 2 or 3 pairs,
oblique, simple. Lamina papery when dried, greenish brown,
glabrate; rachis and costae on abaxial side with sparse brownish
glandular hairs. Sori shortly linear, sometimes J-shaped, rarely
horseshoe-shaped, 2-5 pairs per segment, medial; indusia
shortly linear, J-shaped, rarely horseshoe-shaped, thickly mem-
branous, entire, persistent. Perispore surface without folds.

e Evergreen forests; 1000—1500 m. Hainan, S Yunnan.

28. Athyrium melanolepis (Franchet & Savatier) Christ, Bull.
Herb. Boissier 4: 668. 1896.

SR 55 R hei lin ti gai jue

Asplenium melanolepis Franchet & Savatier, Enum. Pl
Jap. 2: 226, 625. 1879; Athyrium filix-femina (Linnaeus) Roth
subsp. melanolepis (Franchet & Savatier) A. Love & D. Love;

A. filix-femina var. melanolepis (Franchet & Savatier) Makino;
A. filix-femina var. nigropaleaceum Makino.

Rhizomes erect or ascending. Fronds caespitose; fertile
fronds 70—100 cm; stipe blackish brown at base, upward stra-
mineous, 25-35 cm, base ca. 4 mm in diam., densely clothed
with black, lanceolate thickly membranous scales, upward with
sparse black, shiny, ovate-lanceolate thickly membranous scales;
lamina 2-pinnate-pinnatifid, oblong, 6065 x 20-25 cm at
middle, base gradually narrowed, apex acuminate; pinnae
ca. 22 pairs, basal pinnae subopposite, upper pinnae alternate,
ascending, subsessile, basal 2—6 pairs of pinnae gradually
shortened, basal pinnae 4-5 cm; middle pinnae linear-lanceo-
late, 17-19 x 2.5-3 cm, base equilateral, rounded-truncate, pin-
nate-pinnatifid, apex long acuminate; pinnules ca. 22 pairs,
subopposite, subspreading, broadly lanceolate, 1.2—1.5 cm X ca.
4 mm at base, base rounded-cuneate, slightly adnate to costa,
pinnatipartite to 2/3, apex acute; pinnule segments rectangular,
oblique, apex obtuse-rounded and with 3—5 teeth; veins incon-
spicuous adaxially, visible abaxially, 1 or 2 pairs per segment,
simple. Lamina herbaceous when dried, pale greenish brown,
glabrate on both surfaces; rachis and costae on abaxial surface
stramineous, rarely with brown lanceolate small scales. Sori ob-
long or J-shaped, inframedial, on basal acroscopic veins (but
often 2 or 3 in basal pinnule segments), 5—7 pairs per pinnule,
biseriate on both sides of costules; indusia brown, oblong or J-
shaped, membranous, somewhat eroselike at margin, persistent.
Perispore surface without folds. 2n = 80.

Forests, rare. Heilongjiang, Jilin [Japan, Korea].

29. Athyrium brevifrons Nakai ex Tagawa, Col. Illustr. Jap.
Pteridoph. 180. 1959.

AL K dong bei ti gai jue
Based on Athyrium filix-femina (Linnaeus) Roth var. lon-
gipes Hara, Bot. Mag. (Tokyo) 48: 691. 1959; A. acutidentatum

Ching; A. changbaishanense Ching & J. J. Chien; A. dai-
lingense Ching; A. hebeiense Ching.

Rhizomes short, erect or ascending, apex densely clothed
with dark brown, lanceolate, large scales. Fronds caespitose;
fertile fronds 35—120 cm; stipe blackish brown at base, upward

stramineous or pale purplish red, 15-55 cm, base 2.5-4(—6) mm
in diam., similarly densely scaly, upward glabrate, with sparse
brownish small scales; lamina 2-pinnate, ovate to ovate-lanceo-
late, 2065 x 20-35 cm at middle, base rounded-truncate and
hardly narrowed, apex acuminate; pinnae 15-18 pairs, basal 1
or 2 pairs of pinnae opposite, upper pinnae alternate, ascending,
subsessile or shortly stalked (stalk ca. 2 mm), 1 or 2 pairs of
pinnae not or slightly shortened, 10-20 cm; middle pinnae lan-
ceolate to linear-lanceolate, 12-20 x 3—6 cm, base subequi-
lateral, truncate or rounded-cuneate on basiscopic side, pinnate,
apex long acuminate; pinnules 18-28 pairs, basal pinnules
subopposite, broadly lanceolate; upper pinnules alternate, sub-
spreading, subsessile, lanceolate to falcate-lanceolate, 1.5-3 cm
x 5-9 mm at base, base subequilateral, slightly auriculate on
acroscopic side, broadly cuneate on basiscopic side, decurrent
and slightly adnate to costae, pinnatipartite to 1/2-2/3, apex
acuminate or acute; pinnule segments 10—15 pairs, subtrian-
gular, oblong, or lanceolate, oblique, toothed at apex and mar-
gin; veins inconspicuous adaxially, visible abaxially, pinnate
in segments, lateral veins 2—4 pairs, oblique, simple. Lamina
thickly herbaceous when dried, greenish brown, glabrate on
both surfaces; rachis and costae brownish stramineous or pale
purplish red, with sparse brownish, squarrose glandular hairs
abaxially. Sori oblong, J-shaped, or horseshoe-shaped, inframe-
dial on basal acroscopic veins, single per segment, often 2 or 3
pairs per basal large segments; indusia brownish, oblong, J-
shaped, or horseshoe-shaped, membranous, erose at margin,
persistent. Perispore surface without folds, with granular orna-
mentation. 2n = 80%*.

Broad-leaved forests, mixed forests; 3002100 m. Hebei, Hei-
longjiang, Jilin, Liaoning, Nei Mongol, N Shandong, Shanxi [Japan,
Korea, E Russia].

Athyrium brevifrons is very close to A. rubripes, but their relation-
ship is still in need of investigation.

The name “Athyrium brevifrons Naki” used for this taxon in FRPS
(3(2): 162. 1999) was ascribed to Kitagawa (Rep. First Sci. Exped.
Manchoukuo Sect. 4(2): 75. 1935), but that is a nomen nudum, as are
most other citations given in FRPS. However, by including the valid
taxon A. filix-femina (Linnaeus) Roth var. longipes as a synonym,
Tagawa effectively validated the binomial Athyrium brevifrons Nakai ex
Tagawa. The name A. multidentatum (Doll) Ching, based on Aspidium
filix-femina Swartz var. multidentatum Doll, has been included within
this taxon and would have priority, but Ching indicated that the
inclusion was based on a misapplication of the name by Fomin (Fl. Si-
bir. Orient. Extremi 5: 108. 1930). D6ll’s protologue has not been seen,
but if, as seems likely, it was based on European material Ching’s
interpretation would seem correct. “Athyrium extensum” (Ching in Y. L.
Zhang et al., Sporae Pterid. Sin. 209. 1976) belongs here but was not
validly published because no Latin description or diagnosis, or refer-
ence to such, was provided (Melbourne Code, Art. 39.1).

30. Athyrium rubripes (Komarov) Komarov, Izv. Kievsk. Bot.
Sada 13: 145. 1931.
HPILEE PR hei long jiang ti gai jue

Athyrium filix-femina (Linnaeus) Roth var. rubripes
Komarov, Izv. Imp. S.-Peterburgsk. Bot. Sada 16: 149. 1916.

Rhizomes short, stout, erect, apex clothed with dark
brown, broadly lanceolate scales. Fronds caespitose; fertile
fronds 50-65 cm; stipe blackish brown at base, upward pink,
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shiny, 20-28 cm, base 1.5-2 mm in diam., similarly scaly, up-
ward glabrate; lamina 2-pinnate, oblong-lanceolate, 30—40 x
12-14 cm at middle, base slightly narrowed, apex acuminate;
pinnae ca. 15 pairs, subalternate, ascending, subsessile, basal 2
or 3 pairs of pinnae slightly shortened, basal pinnae ca. 3 cm;
middle pinnae lanceolate, 8-10 x 1.7-2 cm, base truncate or
narrowly cuneate on basiscopic side, pinnate, apex acuminate;
pinnules 12-20 pairs, subopposite, subspreading, oblong, 8—12
x 3—4 mm, base subtruncate on acroscopic side, narrowly cu-
neate on basiscopic side, decurrent and adnate to wing of costa
(sometimes basal 1 or 2 pairs of pinnules free), cut to 1/3,
apex acute or obtuse; pinnule segments 5—7 pairs, suboblong,
with 3 or 4 small teeth at apex; veins visible on both surfaces,
costules impressed adaxially, protuberant abaxially, lateral
veins 2- or 3-forked in segments, pinnate in basal acroscopic
segments, single per tooth, extending to tooth tip. Lamina thinly
herbaceous when dried, green or yellow-green, glabrate on both
surfaces; rachis and costae stramineous, slightly pink, abaxially
with sparse small scales and squarrose-glandular hairs. Sori
oblong, 4 or 5 pairs per pinnule, inframedial, uniseriate on each
side of midrib; indusia brownish, mostly oblong, occasionally
J-shaped or horseshoe-shaped, membranous, erose at margin,
persistent. Perispore surface without folds.

Coniferous forests; ca. 800 m. NE Heilongjiang [E Russia].

31. Athyrium sinense Ruprecht, Dist. Crypt. Vasc. Ross. 41.
1845.

HRAERE S5 % zhong hua ti gai jue

Athyrium brevifions Nakai ex Kitagawa var. angustifrons
(Kodama) T. Mori; 4. huhsienense Ching & Y. P. Hsu; 4. mel-
anolepis (Franchet & Savatier) Christ var. angustifrons Koda-
ma; A. shaanxiense Ching & Y. T. Hsieh [ “shaaxiense ).

Rhizomes short, erect, apex densely clothed with dark
brown, ovate-lanceolate or lanceolate scales. Fronds caespitose;
fertile fronds 35-92 cm; stipe blackish brown at base, upward
stramineous, 10-26 cm, base 1.5-2 mm in diam., similarly
densely scaly, upward with sparse small scales; lamina 2-pin-
nate, oblong-lanceolate, 25-65 x 15-25 cm, base slightly nar-
rowed, apex shortly acuminate; pinnae ca. 15 pairs, basal pin-
nae subopposite, upper pinnae alternate, ascending, sessile,
basal 2 or 3 pairs of pinnae slightly shortened; basal pinnae
oblong-lanceolate, 7-12 x ca. 2.5 cm, base equilateral, trun-
cate or + rounded, pinnate, apex long acuminate; pinnules ca.
18 pairs, basal pinnules narrowly deltoid-oblong, 8-10 x 3—4
mm, base inequilateral, truncate on acroscopic side, basiscopic
side broadly cuneate, decurrent and adnate to wing of costa,
pinnatilobate, apex obtuse; pinnule segments 4 or 5 pairs, +
rounded, margin with several short teeth; veins visible on both
surfaces, pinnate in pinnules, lateral veins ca. 7 pairs, 3-forked
or pinnate in basal segments, forked or simple in upper seg-
ments. Lamina herbaceous when dried, pale greenish brown,
glabrate on both surfaces; rachis and costae stramineous, with
sparse small scales and squarrose-glandular hairs abaxially. Sori
mostly oblong, occasionally J-shaped or horseshoe-shaped, in-
framedial on basal acroscopic veins, 6 or 7 pairs per pinnule,
uniseriate on each side of midrib; indusia brownish, oblong,
occasionally J-shaped or horseshoe-shaped, membranous, erose
at margin, persistent. Perispore surface without folds.

o Mountain forests; 300-2600 m. SE Gansu, Hebei, W Henan,
Nei Mongol, Ningxia, Shaanxi, Shandong, Shanxi.

Athyrium sinense is very similar to A. dentigerum in frond mor-
phology; it differs from A. dentigerum by the 2 or 3(or 4) pairs of
shortened basal pinnae.

Athyrium filix-femina (Linnaeus) Roth s.1. of China occurs widely
from NE to SW China. In fact, it included 4. brevifrons, A. sinense, and
A. dentigerum. Mature plants of the three species differ morphologically
and geographically. Athyrium brevifrons occurs in NE and N China;
only the basal 1 or 2 pairs of pinnae are slightly shortened, and the
stipes are relatively markedly long. Athyrium dentigerum occurs in SW
China; its numerous lower pinnae are gradually shortened toward the
base, and the stipes are very short. Qin Ling plants of A. sinense are
morphologically and geographically intermediate between A. brevifrons
and A. dentigerum: in A. sinense several pairs of pinnae are slightly
shortened toward the base. The three are probably subspecies of one
species, pending further analysis. All three species are different from
European A. filix-femina.

32. Athyrium attenuatum (Wallich ex C. B. Clarke) Tagawa,
Acta Phytotax. Geobot. 16: 177. 1956.

SIHEF S BR jian ye ti gai jue

Asplenium filix-femina (Linnaeus) Bernhardi var. attenu-
atum Wallich ex C. B. Clarke, Trans. Linn. Soc. London, Bot.
1: 492. 1880; Athyrium ensiferum Ching & H. S. Kung; A. filix-
femina (Linnaeus) Roth var. attenuatum (Wallich ex C. B.
Clarke) Beddome.

Rhizomes short, erect, apex densely clothed with red-
brown, broadly lanceolate scales. Fronds caespitose; fertile
fronds 35-60 cm; stipe upward stramineous, 5—17 cm, base ca.
2 mm in diam., similarly densely scaly, upward glabrate; lamina
pinnate or 2-pinnate, lanceolate, up to 44 x 7-9 cm at middle,
base gradually narrowed, apex acuminate; pinnae ca. 30 pairs,
alternate, spreading, sessile, 7 or 8 pairs of lower pinnae grad-
ually shortened, basal pinnae ca. 1.2 cm, apex obtuse, slightly
reflexed; middle pinnae longest, linear-lanceolate, up to 4.5 x
ca. 1 cm, base subtruncate, slightly widened, pinnatipartite al-
most to costae, apex acuminate; pinna segments ca. 14 pairs,
subspreading, oblong, ca. 4.5 x 2.2 mm, basal segments slightly
larger, connate to each other by narrow wing along costa, sub-
entire at margin, apex obtuse and with 4 or 5 long teeth; veins
visible abaxially, forked in segments. Lamina papery when
dried, pale green, glabrate; rachis and costae stramineous abaxi-
ally, with very short subulate processes on adaxial side in upper
part, squarrose-glandular hairs sparse abaxially. Sori oblong,
basal acroscopic 2 or 3 pairs often horseshoe-shaped, 2 or 3
pairs per pinna segment; indusia brownish, oblong or horse-
shoe-shaped, membranous, erose at margin, persistent. Peri-
spore surface without folds, with granular ornamentation. 2n =
80.

Meadows on gentle mountain slopes; 2000-2400 m. W Sichuan,
Yunnan [Afghanistan, Bhutan, N India, Kashmir, Nepal, Pakistan].

It remains to be clarified whether Athyrium attenuatum is distinct
from A. dentigerum or its ecotype in alpine meadows.

33. Athyrium tarulakaense Ching, Acta Bot. Boreal.-Occid.
Sin. 6(1): 12. 1986.

L[ Tk cha long ti gai jue
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Rhizomes ascending, apex densely scaly; scales chestnut-
brown in center, brown at margin, lanceolate. Fronds cae-
spitose; fertile fronds 60—70 cm; stipe blackish brown at base,
upward brown-stramineous, 20-25 cm, base 5-6.5 mm in
diam., similarly scaly, upward occasionally with small scales;
lamina bipinnatipartite, broadly lanceolate or oblong-lanceolate,
40-50 x 9-12 cm, base abruptly narrowed, apex acuminate;
pinnae 20-22 pairs, subopposite or alternate, spreading or
ascending, sessile, 3 or 4 pairs of lower pinnae gradually
shortened; basal pinnae often deltoid-auriculate, 1-2 cm; mid-
dle pinnae lanceolate, 7-8 x ca. 1.5 cm, base truncate, pinnati-
partite nearly to costa, apex acuminate; pinnules or pinna seg-
ments 15-18 pairs, basal pinnules subopposite, upper pinnules
alternate, spreading, narrowly oblong, 6-8 x ca. 3 mm, margin
lobate, apex rounded and crenate; segments with inconspicuous
teeth at apex; veins visible adaxially, clearly visible abaxially,
pinnate in pinnules or pinna segments, lateral veins 4 or 5 pairs,
simple. Lamina firmly papery when dried, brown, glabrate on
both surfaces; rachis and costae on abaxial surface brown-stra-
mineous, with sparse brown small scales and squarrose-glandu-
lar hairs. Sori oblong, occasionally J-shaped or horseshoe-
shaped, inframedial on acroscopic veins, 2—5 pairs per pinnule
or segment; indusia brownish, oblong, occasionally J-shaped
or horseshoe-shaped, membranous, erose at margin, persistent.
Perispore surface without folds, with granular ornamentation.

e Margins of coniferous forests, rock crevices in forests, rare;
2800-3400 m. NW Yunnan.

34. Athyrium contingens Ching & S. K. Wu in C. Y. Wu, FL.
Xizang. 1: 134. 1983.

SRR B PR duan yu ti gai jue

Rhizomes erect. Fronds caespitose; fertile fronds ca. 35
cmy; stipe blackish brown at base, upward stramineous, up to 13
cm, ca. 2 mm in diam., base clothed with brown, narrowly
ovate scales, upward glabrate; lamina pinnate or pinnate-pin-
natifid, narrowly rhombic, 22-26 x 6.5-7 cm at middle, grad-
ually narrowed toward both ends, apex acuminate; pinnae 24—
26 pairs, alternate, spreading, sessile, lower 6 pairs of pinnae
gradually shortened; basal pinnae oblong, less than 1 cm; mid-
dle pinnae broadly lanceolate, 11-13 x ca. 1 cm at middle, base
equilateral, truncate, broadened, pinnatipartite, apex shortly acu-
minate; pinna segments 12—14 pairs, spreading, approximate,
oblong, ca. 5 x 2.5 mm, margin lobed or biserrate, apex
rounded and with 2 or 3 small teeth; veins visible abaxially,
pinnate in segments, lateral veins 3 or 4 pairs, forked or simple.
Lamina herbaceous when dried, greenish brown, glabrate on
both surfaces; rachis stramineous, adaxial surface with short
glandular hairs, costae pale purplish red, with squarrose-glan-
dular hairs abaxially. Sori oblong, occasionally hooked, 3 or 4
in lower segments, 1 or 2 in upper segments, medial; indusia
pallid, oblong, occasionally hooked, thinly membranous, ciliate
at margin, persistent. Perispore surface without folds.

e Meadows at mountain summits, among rocks, streamsides in
alpine mountains; 31004200 m. W Sichuan, Xizang.

Athyrium contingens is similar to A. filix-femina but differs by
the lamina rhombic or elliptic, middle pinnae broadly lanceolate and
approximate, and indusia pallid and thinly membranous.

35. Athyrium nudifrons Ching, Acta Bot. Boreal.-Occid. Sin.
6(3): 158. 1986.

PO SR dian xi ti gai jue

Rhizomes short, erect or ascending. Fertile fronds up to
1.5 m; stipe chestnut-black at base, upward stramineous, 50—60
cm, ca. 4 cm in diam., base densely clothed with brown, lanceo-
late large scales, upward glabrate; lamina 2-pinnate-pinnatifid,
oblong, up to 85 x 40-45 cm, base narrowed, apex long acumi-
nate; pinnae ca. 25 pairs, lower pinnae subopposite, upper pin-
nae alternate, ascending, subsessile; basal 2 or 3 pairs of pinnae
slightly shortened, basal pinnae ca. 9 x 2.5 cm; middle pinnae
lanceolate, 23-28 x 5-6 cm at middle, base equilateral, trun-
cate, pinnate-pinnatifid, apex long acuminate; pinnules 22-26
pairs, alternate, spreading, oblong-lanceolate, 2.5-3 cm x 8-10
mm at base, base subequilateral, = decurrent and connate to
each other by wing of costa, pinnatifid to 1/2, apex acute; pin-
nule segments § or 9 pairs, oblong, dentate at apex; veins visi-
ble adaxially, clearly visible abaxially, pinnate in segments, lat-
eral veins 2 or 3 pairs, oblique, simple. Lamina firmly herba-
ceous when dried, greenish brown adaxially, yellow-green
abaxially, glabrate on both surfaces; rachis and costae abaxially
stramineous, with sparse short hairs. Sori suborbicular or ellip-
tic, inframedial on basal acroscopic veins, single per segment,
often 2 or 3 in basal acroscopic larger segments, biseriate on
both sides of costule, 6-10 pairs per pinnule; indusia pale
brown, somewhat J-shaped or horseshoe-shaped, sometimes
shortly linear, membranous, erose at margin, occasionally cili-
ate, persistent. Perispore surface without folds.

® In shrubs, streamsides, damp areas; ca. 3200 m. Yunnan.

36. Athyrium nephrodioides (Baker) Christ, Bull. Soc. Bot.
France 52(Mém. 1): 47. 1905.

BB # R shu yu ti gai jue

Asplenium nephrodioides Baker, J. Bot. 25: 170. 1887,
?Athyrium filix-femina (Linnaeus) Roth var. filipes Christ.

Rhizomes short, erect, apex densely clothed with chestnut-
brown, subulate-lanceolate scales. Fronds caespitose; fertile
fronds 45-55 cm; stipe chestnut-black at base, upward brown-
stramineous, 10—15 cm, base ca. 2.5 mm in diam., similarly
densely scaly, upward glabrate; lamina bipinnatipartite, linear-
lanceolate, 35-55 x 11-14 cm, base narrowed, apex acuminate;
pinnae 20-25 pairs, alternate, spreading or subascending, widely
separated from each other, sessile, lower 6 or 7 pairs of pinnae
gradually shortened and narrowly triangular, basal pinnae 1.7-2
cm; middle pinnae linear-lanceolate, 6-9 x 1-1.2 cm, base sub-
truncate or slightly auriculate on basiscopic side, pinnatipartite
nearly to costae, apex long acuminate; pinna segments 20-25
pairs, basal segments opposite, upper segments alternate, sub-
spreading, narrowly separated from each other, oblong, 46 x
ca. 2 mm, apex obtuse or acute and toothed; veins inconspic-
uous adaxially, visible abaxially, pinnate in segments, lateral
veins 4 or 5 pairs, oblique, forked or simple. Lamina firmly
papery when dried, yellowish brown, glabrate on both surfaces;
rachis brown-stramineous, with sparse few small scales, costae
with sparse squarrose-glandular hairs abaxially. Sori elliptic or
orbicular, 3—5 pairs per segment, often borne in all segments;
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indusia brownish, orbicular, J-shaped, or horseshoe-shaped,
membranous, erose or ciliate at margin, partly caducous. Peri-
spore surface without folds, but with granular ornamentation.

e Forests; 2500-3200 m. Gansu (Xinglong Shan), Hubei (Ba-
dong), Sichuan, Yunnan.

37. Athyrium adscendens Ching, Acta Bot. Boreal.-Occid. Sin.
6(2): 100. 1986.
FRPIBESEBR xie yu ti gai jue

Rhizomes erect, apex densely clothed with dark brown,
narrowly lanceolate scales. Fronds caespitose; fertile fronds 60—
70 cm; stipe blackish brown at base, upward brown-stramin-
eous, shiny, 18-27 cm, ca. 3 mm in diam., base similarly scaly,
upward glabrate; lamina 2-pinnate, lanceolate, 3640 x 6—7 cm,
base slightly narrowed, apex shortly acuminate; pinnae 20-25
pairs, alternate, ascending, sessile; basal 2 or 3 pairs of pinnae
slightly shortened, broadly lanceolate, 3—5 cm; middle pinnae
lanceolate, falcate, 5.5-6 x ca. 1.8 cm at base, base equilat-
eral, truncate, pinnate, apex acuminate; pinnules ca. 16 pairs,
spreading; basal pinnules slightly larger, narrowly oblong, 7-10
x ca. 3 mm, obtuse, with 2 or 3 short teeth at apex, subequi-
lateral, decurrent and adnate to wing of costa; upper pinnules
gradually reduced, somewhat auriculate on basal acroscopic
side; veins visible abaxially, pinnate in pinnules, lateral veins 5
pairs, simple, sometimes lower veins forked. Lamina papery
when dried, glabrate, dark brown adaxially, pale brown abaxi-
ally; rachis brown-stramineous, with squarrose-glandular hairs
abaxially, costae brown, glabrate abaxially. Sori oblong, distal
sori J-shaped or horseshoe-shaped, inframedial on acroscopic
veins, 4—6 pairs per pinnule; indusia pale brown, oblong, J-
shaped, or horseshoe-shaped, membranous, subentire, erose, or
ciliate at margin, persistent. Perispore surface without folds,
with granular ornamentation.

e Shrub groves, meadows; 3000-3200 m. W Sichuan (Daxiang-
ling, Emei Shan).

38. Athyrium dentigerum (Wallich ex C. B. Clarke) Mehra &
Bir, Amer. Fern J. 50: 279. 1960.

A PR S5 BR xi tao ti gai jue

Asplenium filix-femina (Linnaeus) Bernhardi var. denti-
gerum Wallich ex C. B. Clarke, Trans. Linn. Soc. London, Bot.
1: 491. 1880; A. filix-femina f. dentigerum (Wallich ex C. B.
Clarke) C. Hope; Athyrium attenuatum (Wallich ex C. B.
Clarke) Tagawa f. dentigerum (Wallich ex C. B. Clarke)
Khullar & Fraser-Jenkins; 4. dentatum Ching (1986), not A.
Gray (1821); A. filix-femina (Linnaeus) Roth var. dentigera
(Wallich ex C. B. Clarke) Beddome; A4. lancipinnulum Ching;
A. leiboense Ching & Y. T. Hsieh; A. oblongum Ching; A.
squamipes Ching; A. supranigrescens Ching; A. tsaii Ching.

Rhizomes short, erect, apex densely clothed with brown,
broadly lanceolate scales. Fronds caespitose; fertile fronds
(30-)65-120 cm; stipe blackish brown at base, upward brown-
stramineous, (5-)27-67 cm, (2.5-)6—7 mm in diam., base simi-
larly scaly, upward with sparse smaller scales; lamina 2-pinnate,
ovate-lanceolate or oblong-lanceolate, (25-)70-85 x (7-)20-28
cm at middle, base narrowed, apex acuminate; pinnae 18-25
pairs, alternate, ascending, shortly stalked or sessile, numerous

pairs of lower pinnae gradually shortened; middle pinnae lan-
ceolate, (3.5-)16-18 x (1.2-)2.7-3 cm, base truncate, subequi-
lateral, parallel to rachis on acroscopic side, narrowly cuneate
on basiscopic side, pinnatifid to pinnate, apex long acuminate;
pinnules pinnatipartite, 10-30 pairs, basal pinnules opposite,
upper pinnules alternate, subspreading, narrowly lanceolate,
1.2-1.6 cm x 3-5 mm at middle, base subequilateral and
rounded-truncate, decurrent and adnate to costa on basiscopic
side, pinnatifid to 1/2, apex acuminate; pinnule segments 6—8
pairs, subtriangular, approximate, oblique, with 2 or 3 short
teeth at apex; veins visible on both surfaces, lateral veins 1 or 2
pairs per segment, simple. Lamina subpapery or herbaceous
when dried, greenish brown adaxially, pale green abaxially, gla-
brate on both surfaces; rachis and costae brown-stramineous,
with sparse small scales and squarrose-glandular hairs abaxi-
ally. Sori mostly oblong or elliptic, inframedial on acroscopic
veins, 5-8 pairs per pinnule, biseriate on both sides of costule;
indusia brownish, oblong, J-shaped or horseshoe-shaped, mem-
branous, erose or somewhat ciliate at margin, persistent. Peri-
spore surface without folds. 2 = 80.

Forests, grassy slopes on mountains; 2000-3900 m. SE Gansu,
Guizhou, W Sichuan, Xizang, N Yunnan [N India, Myanmar].

“Polypodium dentigerum” (Wallich, Numer. List, no. 334. 1829)
belongs here but is a nomen nudum and was not therefore validly pub-
lished (Melbourne Code, Art. 38.1(a)).

39. Athyrium mehrae Bir, Nova Hedwigia 44: 165. 1962.
BeFEE R xiajiti gai jue

Athyrium stenopodum Ching & S. K. Wu; A. tibeticum
Ching.

Rhizomes erect, apex densely clothed with brown, lanceo-
late to broadly lanceolate scales. Fronds caespitose; fertile
fronds (20-)35-48(-80) cm; stipe blackish brown at base, up-
ward brown-stramineous, (3—)8-20 c¢m, base (1-)1.4-2(—5) mm
in diam., similarly densely scaly, upward glabrate; lamina pin-
nate-pinnatipartite, oblanceolate, (18-)26-38(—60) x (3.5-)5.5—
7(=15) cm above middle, base gradually narrowed, apex acumi-
nate; pinnae 25-30 pairs, alternate, subspreading, sessile, lower
6-9(—12) pairs of pinnae gradually shortened, basal pinnae
often reduced to triangular auricles, 5-7(-20) mm, deflexed,
middle pinnae lanceolate to broadly lanceolate, up to 3.5-6.5 x
1-1.4 cm, base broadened, equilateral, truncate or subcuneate,
pinnatipartite to 1 mm to winged costa, apex shortly acuminate
to caudate-acuminate; pinna segments 10—12(—17) pairs, basal
segments opposite, upper segments alternate, slightly ascending
or subspreading, approximate, oblong to lanceolate, basal seg-
ments larger, 46 x 1.8-3 mm, dentate at margin, apex
obtuse-rounded and toothed; veins inconspicuous adaxially,
visible abaxially, pinnate in segments, lateral veins 4 or 5 pairs,
oblique, lower veins forked, upper veins simple, thin. Lamina
herbaceous when dried, greenish brown, glabrate on both sur-
faces, with subulate spines at base of pinnae and pinna seg-
ments on adaxial side. Sori small, orbicular, 1 or 2(or 3) per
segment, inframedial on basal acroscopic veins, close to midrib;
indusia brown, small, orbicular-reniform, membranous, entire
or erose at margin, persistent. Perispore surface without folds,
with granular ornamentation. 2n = 80.
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Forests, shrub meadows, on rocks of mountain slopes; 3100-4100
m. SE Xizang, Yunnan [India (Sikkim)].

J. Z. Wang and S. H. Li (in P. Y. Fu et al., Clav. Pl. Chin. Bor.-
Orient. 35. 1995) considered that Athyrium rupestre Kodama occurs in
Jilin. It is characterized by the perispore surface without folds and the
pinnae pinnatipartite to pinnatisect, less than 1 cm wide, and long acu-
minate. Athyrium rupestre is distributed in Hokkaido and N Honshu,
Japan, and E Russia. If the identification by J. Z. Wang and S. H. Li
(1995) is correct, the species should be new to China.

40. Athyrium multipinnum Y. T. Hsieh & Z. R. Wang, Acta
Bot. Boreal.-Occid. Sin. 7(1): 55. 1987.

Z P T duo yu ti gai jue

Rhizomes erect, apex densely clothed with red-brown,
ovate-lanceolate or linear-lanceolate scales. Fronds caespitose;
fertile fronds 18-35 cm; stipe stramineous, 2-6.5 cm, 0.5-1.5
mm in diam., flattened when dried, base similarly scaly; lamina
pinnate, linear-lanceolate or lanceolate, 13-26 x 2.8-5.2 cm,
base slightly narrowed, apex long acuminate; pinnae 20-30
pairs, lower pinnae opposite, upper pinnae alternate, sub-
spreading or ascending, sometimes falcate, sessile; basal 1 or 2
pairs of pinnae shortened, deltoid-ovate or ovate-oblong, ca. 1.4
cm x 8 mm, base truncate, pinnatilobate or pinnatipartite, apex
obtuse-rounded; lobes 2 or 3 pairs, suboblong, with variably
short broad teeth at margin; middle pinnae deltoid-lanceolate
or narrowly oblong, 1.5-2.4 cm x 9-10 mm at middle, base
inequilateral, truncate, auriculate on acroscopic side, parallel to
rachis, narrowly cuneate on basiscopic side, pinnatipartite, apex
obtuse-rounded or obtuse; pinna segments 5-8 pairs, oblong,
with 4 or 5 teeth at acroscopic margin; veins visible on both
surfaces, pinnate in segments, lateral veins 2 or 3 pairs, simple,
4 pairs in basal segments, and sometimes 2- or 3-forked. Lam-
ina thinly herbaceous when dried, yellow-green, glabrate on
both surfaces; rachis stramineous, slightly brownish, somewhat
subulate spines at base of pinnae on adaxial side, costae con-
colorous with lamina, with short spines on adaxial side at base
of distal pinna segments. Sori elliptic, J-shaped, or horseshoe-
shaped, 1 per segment, often 3 in basal segments; indusia
brownish, elliptic, J-shaped, or horseshoe-shaped, membranous,
subentire, persistent. Perispore surface without folds, with gran-
ular ornamentation.

e Valley forests, streamsides, wet rock crevices; 100-1500 m.
Guizhou, Hunan, Jiangxi, Zhejiang.

41. Athyrium elongatum Ching, Acta Bot. Boreal.-Occid. Sin.
6(2): 101. 1986.

KHEEFBR chang ye ti gai jue

Rhizomes short, erect, apex densely clothed with brown,
lanceolate scales. Fronds caespitose; fertile fronds ca. 70 cm;
stipe pale stramineous at base, upward dark stramineous, shiny,
ca. 15 cm, ca. 3 mm in diam., base similarly scaly; lamina 2-
pinnate, narrowly lanceolate, ca. 55 x 11 cm at middle, base
slightly narrowed, apex caudate or long acuminate; pinnae ca.
45 pairs, lower pinnae opposite, upper pinnae alternate, approx-
imate, spreading or ascending, sessile, lower pinnae slightly
shortened, basal pinnae ca. 4 cm; middle pinnae larger, falcate-
lanceolate, 68 x ca. 1.8 cm, base rounded-truncate, abutting
against rachis on acroscopic side, pinnate, apex caudate-acumi-

nate; pinnules 10-12 pairs, lower pinnules opposite; upper pin-
nules alternate, ascending; basal pinnules largest, narrowly ob-
long, 89 x 5-6 mm, base somewhat cuneate, decurrent and
adnate to wing of costules, pinnatilobate, apex obtuse; segments
with long acute teeth at apex; upper pinnae gradually smaller,
approximate, base decurrent and adnate to wing of rachis, mar-
gin dentate, apex caudate. Veins pinnate in pinnules, lateral
veins 3 or 4 pairs, oblique, lower veins 2- or 3-forked, upper
veins simple. Lamina herbaceous when dried, nearly black
adaxially, brown abaxially, glabrate on both surfaces; rachis and
costae pale purplish red abaxially, + hairy in adaxial groove,
hairs brown short glandular hairs, spinose at base of costules on
adaxial side. Sori shortly linear, 3 or 4 pairs per pinnule, borne
on acroscopic veins, inframedial; indusia pale brown, shortly
linear, membranous, subentire, persistent. Perispore surface
without folds.

® On rocks in forests; 1000-1200 m. N Guangxi, Jiangxi.

42. Athyrium oppositipennum Hayata, J. Coll. Sci. Imp. Univ.
Tokyo 30: 441. 1911.

XA S5 dui sheng ti gai jue

Athyrium oppositipennum var. pubescens (Tagawa) Yea C.
Liu, W. L. Chiou & H. Y. Liu; 4. oreopteris Copeland; A. tai-
wanense Tagawa; A. taiwanense var. pubescens Tagawa; Dryo-
pteris oppositipenna (Hayata) Hayata.

Rhizomes short, erect, apex densely scaly; scales lanceo-
late, blackish brown in center, brown in marginal part. Fronds
caespitose; fertile fronds 60—-80 cm; stipe brown-stramineous at
base, 3040 cm, 3.5-5 mm in diam., base similarly scaly;
lamina 2-pinnate, oblong or oblong-lanceolate, 3545 x 20-25
cm, base not narrowed, apex acuminate; pinnae 12—15 pairs,
basal pinnae opposite, upper pinnae alternate, subspreading,
sessile; lower pinnae linear-lanceolate, 15-20 x 2-2.5 cm at
middle, base truncate, slightly overlaying rachis, pinnate-pin-
natifid, apex caudate; pinnules 26-35 pairs, opposite or subop-
posite, usually recurved or slightly spreading, distal pinnules as-
cending; middle pinnules linear-lanceolate, 11-15 x ca. 4 mm,
base rounded-truncate and adnate to costae, somewhat auricu-
late on acroscopic side, somewhat decurrent on basiscopic side,
pinnatilobate, apex acute or obtuse; pinnule segments ca. 5
pairs, subsquare, ascending, with 2—4 broadly triangular teeth at
apex, usually basal acroscopic segments larger; veins somewhat
visible adaxially, visible abaxially, pinnate in pinnules, lateral
veins 6-9 pairs, oblique, often forked in upper segments. Lam-
ina thickly papery when dried, dark brown adaxially, greenish
brown abaxially, glabrate on both surfaces. Rachis and costae
brownish stramineous, glabrate abaxially, with subulate spines
at base of costae and costules on adaxial side. Sori elliptic, usu-
ally 1 per segment, biseriate on both sides of costule; indusia
dark brown, elliptic, membranous, erose at margin. Perispore
surface without folds. 2n = 120* (3% apomictic).

o Valley forests, bamboo grasslands, sometimes in shaded wet
areas; 1800-3000 m. Taiwan.

43. Athyrium crassipes Ching, Acta Bot. Boreal.-Occid. Sin.
6(2): 103. 1986.

HREIEZE R cu bing ti gai jue
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Rhizomes short, erect, apex densely clothed with red-
brown, linear scales. Fronds caespitose; fertile fronds 62—68
cm; stipe blackish brown at base, upward brown-stramineous,
34-37 cm, 2.5-5 mm in diam., base similarly scaly, upward
glabrate; lamina 2-pinnate, ovate-oblong, 3040 x 14-18 cm at
middle, base rounded-cuneate, apex shortly acuminate; pinnae
14-16 pairs, alternate, ascending, with short stalk ca. 1.5 mm or
sessile; basal pinnae not shortened, lanceolate, 13—15 x ca. 4
cm at middle, base narrowed, pinnate, apex acuminate; pinnules
ca. 17 pairs, basal pinnules opposite, upper pinnules alternate,
spreading, approximate, sessile, oblong, up to 2 cm x 7-8 mm
at middle, base subequilateral, broadly cuneate, auriculate on
acroscopic side, decurrent on basiscopic side, pinnatifid to 1/2,
apex obtuse; pinnule segments 6-—8 pairs, oblong, approximate,
ascending, apex obtuse and with 2 or 3 teeth; second basal and
upper pinnae similar to basal pinnae, gradually smaller, second
basal pinnae ca. 3.2 cm wide at middle, base not narrowed,
widest; veins inconspicuous adaxially, somewhat visible abax-
ially, pinnate in pinnule segments, lateral veins 2 or 3 pairs,
oblique, simple. Lamina firmly papery when dried, greenish
brown, occasionally with short hairs adaxially, glabrate abaxi-
ally; rachis and costae abaxially stramineous, with sparse short
hairs, with subulate short spines at base of costae and costules
on adaxial side. Sori large, elliptic, 1 per segment, 7-9 pairs per
pinnule, biseriate on both sides of costule, inframedial; indusia
brown, elliptic or horseshoe-shaped, thickly membranous, en-
tire, persistent. Perispore surface without folds, with granular
ornamentation.

e Bamboo forests; 2200-2300 m. W Sichuan (Daxiangling, Niba
Shan).

44. Athyrium tripinnatum Tagawa, Acta Phytotax. Geobot. 6:
163. 1937.

[R5 HR san hui ti gai jue

Rhizomes short, stout, erect, apex densely clothed with
brownish, subulate-lanceolate or lanceolate scales. Fronds caes-
pitose; fertile fronds 37—70 cmy; stipe slightly pale red-purple,
15-30 cm, base similarly scaly, 1.5-2 mm in diam., glabrate;
lamina 2- or 3-pinnate, ovate-lanceolate, 24-50 x 10-25 cm,
base slightly narrowed, apex long acuminate; pinnae 12—17
pairs, alternate, ascending, stalked (stalk ca. 3 mm); basal pin-
nae slightly shortened, deltoid-lanceolate, 57 x ca. 2.5 cm at
base, base equilateral, broadly cuneate, pinnate or pinnate-pin-
natisect, apex long acuminate, slightly caudate; ultimate pin-
nules pinnatipartite; pinnules 10—15 pairs, basal pinnules oppo-
site, upper pinnules alternate, spreading, shortly stalked or sub-
sessile, subrhomboid, ca. 1.4 cm x 7 mm at base, base inequi-
lateral, somewhat auriculate on acroscopic side, cuneate on
basiscopic side, free or decurrent and adnate to wing of costa,
pinnatipartite to pinnatisect, apex obtuse or acute with several
small teeth; pinnule segments 3 or 4 pairs, basal acroscopic
segments larger, oblong, with long teeth, obtuse at apex; middle
pinnae longer, lanceolate, up to 15 x 4-4.5 cm at base, apex
caudate-acuminate; veins visible on both surfaces, pinnate on
segments, lateral veins simple, basal acroscopic veins often
forked. Lamina herbaceous when dried, greenish brown, gla-
brate on both surfaces; rachis and costae stramineous, purplish

red, glabrate abaxially, with subulate short spines adaxially at
base of costules. Sori mostly J-shaped, sometimes horseshoe-
shaped or oblong, medial or inframedial on acroscopic veins,
1 or 2 pairs per segment; indusia pale brown, J-shaped, some-
times horseshoe-shaped or oblong, membranous, erose at mar-
gin or ciliate, persistent. Perispore surface without folds.

@ Broad-leaved forests; 1600-2800 m. Taiwan.

According to C. M. Kuo (Taiwania 30: 65. 1985), Athyrium
tripinnatum is conspecific with A. foliolosum.

45. Athyrium deltoidofrons Makino, Bot. Mag. (Tokyo) 28:
178. 1914.
VBIABE SRR xi bian ti gai jue

Rhizomes short, erect, apex densely clothed with
brownish, subulate lanceolate scales. Fronds caespitose; fertile
fronds (35-)45-75(-95) cm; stipe brown at base, upward
stramineous, slightly pale purplish red, 25-55 cm, 1.5-2.5 mm
in diam., base scaly, upward glabrate; lamina 2-pinnate, broadly
ovate or ovate-oblong, 45-70 x 30-55 cm at base, rarely much
narrower, apex acuminate; pinnae 15-20 pairs, basal pinnae
subopposite, upper pinnae alternate, ascending, with stalk 3-5
mm, basal 1 or 2 pairs of pinnae slightly shortened, base
slightly narrowed; middle pinnae broadly lanceolate or linear-
lanceolate, 25-35 x 2.5-5 cm, base truncate and parallel to
rachis on acroscopic side, narrowly cuneate on basiscopic side,
bipinnatipartite, apex acuminate; pinnules pinnatipartite, ca. 14
pairs, alternate, ascending, subsessile, lanceolate; basal pinnae
shorter, 1.5-2.5 cm; middle pinnae up to 4 x 1.2 cm at base,
base subequilateral, broadly cuneate, pinnatipartite, apex acu-
minate; pinnule segments ca. 10 pairs, oblique, basal acroscopic
segment larger, others 4-6 x ca. 2 mm, with short teeth, rarely
apiculate and curved teeth, apex acute; veins inconspicuous
adaxially, visible abaxially, pinnate in segments, simple or
forked. Lamina herbaceous when dried or fragile, greenish
brown or pale green, glabrate on both surfaces; rachis and cos-
tae abaxially stramineous, with sparse pallid short hairs, with
short spines adaxially, costules also spiny. Sori horseshoe-
shaped, oblong, or J-shaped, 1-5 per segment (usually to 7 in
basal acroscopic segments); indusia pale brown, horseshoe-
shaped, oblong, or J-shaped, membranous, erose at margin, per-
sistent. Perispore surface without folds, with granular ornamen-
tation. 2n = 240.

Valleys, damp areas, streamsides, wet grasslands; 800—2000 m.
Fujian, Guizhou, Hunan, Jiangxi, Sichuan, Zhejiang [Japan, Korea].

la. Lamina broadly ovate or ovate-oblong,
herbaceous ........cccevvvereeriererecininienne 45a. var. deltoidofrons
1b. Lamina slender, fragile 45b. var. gracillimum

45a. Athyrium deltoidofrons var. deltoidofrons
VR B S5 R (AR xi bian ti gai jue (yuan bian zhong)

Athyrium acutissimum Kodama; A. filix-femina (Lin-
naeus) Roth var. deltoideum Makino; A. giganteum de Vol; A.
Jiulungshanense Ching; A. rotundilobum Ching.

Lamina broadly ovate or ovate-oblong, herbaceous, with
short teeth at segment margin.
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Valleys, damp areas, streamsides, wet grasslands; 800-2000 m.
Fujian, Guizhou, Hunan, Jiangxi, Sichuan, Zhejiang [Japan, Korea].

45b. Athyrium deltoidofrons var. gracillimum (Ching) Z. R.
Wang, Fl. Reipubl. Popularis Sin. 3(2): 186. 1999 [ “gracil-
linum™].

% IH-E 5 B shou ye ti gai jue

Athyrium gracillimum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(3): 149. 1986.

Plants very slender and fragile; teeth on segment margin
apiculate and curved upward.

o Valleys, damp areas. W Jiangxi (Mufushan, Xiushui).

46. Athyrium delicatulum Ching & S. K. Wu in C. Y. Wu, FL.
Xizang. 1: 139. 1983.

MG PR bao ye ti gai jue

Athyrium aridum Ching; A. austro-occidentale Ching; A.
bambusicola Ching; A. filix-femina (Linnaeus) Roth var. del-
toidea Christ, p.p.; 4. filix-femina var. fissidens Christ (1905),
not Doll (1855); A. nitidum Ching; A. oxyphyllum (Wallich ex
Hooker) T. Moore ex Beddome var. funebre Christ, p.p.; A.
praticola Ching; A. remotisorum Ching & H. S. Kung; 4.
remotum Ching; A. yaanense Ching.

Fertile fronds 30-100 cm; stipe stramineous, shiny,
slightly longer than lamina, ca. 2 mm in diam.; lamina bipin-
natipartite to tripinnatipartite, ovate, up to 48 x 35 cm, base
hardly narrowed, apex acuminate; pinnae ca. 12 pairs, basal
pinnae opposite or subopposite, upper pinnae alternate, slightly
ascending, with stalk 3-4 mm; basal pinnae broadly lanceolate,
up to 15 cm X ca. 4 cm at middle, base slightly narrowed,
pinnate (bipinnatipartite), apex shortly acuminate; pinnules ca.
15 pairs, anadromous, alternate, separated from each other,
spreading, shortly stalked (stalk 1-1.5 mm), ovate-oblong or
oblong-lanceolate, 1.8-2.2 x (0.8—1.2 cm at base, base inequilat-
eral, broadly cuneate, pinnatipartite, apex obtuse; pinnule seg-
ments 5 or 6 pairs, slightly ascending, oblong, ca. 5 x 2.5 mm,
margin dentate, apex obtuse-rounded; second basal and upper
pinnae similar to basal pinnae, gradually shortened, base not
narrowed or broadened; veins visible adaxially, clearly visible
abaxially, pinnate in segments, lateral veins 3 or 4 pairs,
oblique, simple. Lamina herbaceous when dried, dark green,
glabrate on both surfaces; rachis and costae stramineous, gla-
brate abaxially, with spines adaxially in distal part of lamina
and pinnae. Sori elliptic or orbicular, 3-5 in lower segments, 1
in upper segments; indusia brown, oblong, sometimes orbic-
ular-reniform or J-shaped, membranous, erose and ciliate at
margin, persistent. Perispore surface without folds, with gran-
ular ornamentation.

o Coniferous forests, bamboo forests; 700-3000 m. Chongqing,
Guangxi, Guizhou, Sichuan, SE Xizang, Yunnan.

Athyrium delicatulum is very similar to 4. deltoidofrons but differs
by the pinnules prominently anadromous and glabrate.

47. Athyrium reflexipinnum Hayata, Icon. Pl. Formosan. 4:
234.1914.

B BE PR ni ye ti gai jue

Rhizomes short, stout, ascending or erect, apex densely
scaly; scales dark brown, narrowly lanceolate, up to 7 mm, less
than 1 mm wide; fronds caespitose. Fertile fronds 20-35 cm;
stipe blackish brown at base, upward stramineous or purplish
red, (5-)10-20 cm, 1-1.5 mm in diam., base densely scaly, up-
ward glabrate; lamina 2-pinnate, lanceolate, (10-)15-18(-20) x
(2-)4-5 cm, apex acuminate; pinnae 12—15 pairs, basal 1 or 2
pairs of pinnae hardly shortened, opposite, reflexed; middle pin-
nae lanceolate, (2—)2.5-3(—4) x 1-1.2 cm, base inequilateral,
broadly cuneate, sessile, pinnate, apex shortly acuminate, pin-
nae alternate, spreading or slightly reflexed; pinnules 6-8
pairs, alternate, ascending; basal acroscopic pinnules promi-
nently larger, oblong, 57 x 2-3 mm, adnate to costae or some-
what free, dentate at margin, apex obtuse-rounded and toothed;
veins visible abaxially, pinnate in pinnules, lateral veins 3 or 4
pairs, forked, single per tooth. Lamina papery when dried,
greenish brown, glabrate; rachis with sparse brown lanceo-
late small scales, stramineous. Sori oblong or shortly linear,
inframedial on basal acroscopic veins, 1 per pinnule, often 2
pairs in basal acroscopic pinnule, on both sides of costule;
indusia brown, suborbicular-reniform, J-shaped, or shortly lin-
ear, membranous, erose at margin, persistent. Perispore surface
without folds. 2n = 80, 160, 80 (2% apomictic).

Coniferous forests, high mountain regions, wet areas; 2800—-3500
m. Taiwan [Japan (Kyushu), Korea, Philippines].

48. Athyrium devolii Ching, Sunyatsenia 3: 1. 1935.
AR #E PR shi sheng ti gai jue

?Athyrium filix-femina (Linnaeus) Roth var. filipes Christ;
A. fujianense Ching; A. nanchuanense Ching & Z.'Y. Liu.

Rhizomes short, suberect, clothed with brownish, ovate-
lanceolate scales. Fronds caespitose; fertile fronds 45-85 cm;
stipe blackish brown at base, upward stramineous, 20—40 cm,
1-1.5 cm in diam., base sparsely scaly, upward glabrate; lamina
2-pinnate-pinnatipartite, narrowly oblong, 25-45 x 16-25 cm,
base not narrowed, apex acuminate; pinnae 12—15 pairs, sub-
opposite, stalked (stalk ca. 1.5 mm), spreading or slightly as-
cending; basal pinnae slightly or hardly shortened, broadly lan-
ceolate, 9-10 x ca. 1.5 cm; middle and upper pinnae broadly
lanceolate, 10-12 x 2.5-3.5 cm, base truncate or sometimes
slightly overlaying rachis on acroscopic side, pinnate-pinnati-
partite, apex acuminate; pinnules ca. 12 pairs, alternate, often
reflexed, lanceolate, basal pinnules 1-1.5 cm X 5-6 mm, base
inequilateral, truncate, parallel to rachis on acroscopic side,
narrowly cuneate on basiscopic side, subsessile, pinnatipartite
to wing of costules, apex acuminate; pinnule segments 6-9
pairs, acroscopic segment usually larger than basiscopic seg-
ment, oblong, margin with irregular teeth, apex obtuse; veins
visible abaxially, pinnate in pinnule segments; lateral veins 2 or
3 pairs, simple, extending to tooth tip. Lamina herbaceous when
dried, pale green, glabrate. Sori orbicular or horseshoe-shaped,
1-3 per segment (often 2 or 3 pairs in basal segments); indusia
pale brown, horseshoe-shaped, thickly membranous, ciliate at
margin, persistent. Perispore surface without folds, with granu-
lar ornamentation.

® Sparse forests, streamsides, grassy damp areas; 500-2100 m.
Chongqing, N Fujian, Guangxi, Guizhou, Jiangxi, Sichuan, Xizang,
Yunnan, Zhejiang.
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49. Athyrium baishanzuense Ching & Y. T. Hsieh, Acta Bot.
Boreal.-Occid. Sin. 6(3): 157. 1986.

A LLAHEF S5 5% bai shan zu ti gai jue

Fertile fronds 50-75 cm; stipe upward stramineous, 3038
cm, ca. 1.5 mm in diam., base clothed with brownish, narrowly
lanceolate scales, upward glabrate; lamina 2-pinnate, ovate-lan-
ceolate, 32-42 x 16-20 cm, base slightly narrowed, apex acu-
minate; pinnae ca. 12 pairs, basal 1(or 2) pairs of pinnae subop-
posite, upper pinnae alternate, slightly ascending, with stalk ca.
3 mm; basal pinnae slightly shortened, 8—10 x 2.4-3 cm, base
slightly narrowed; second basal pinnae lanceolate, 9-11 x 2.6—
3.6 cm at base, base broadened, pinnate, apex caudate-acumi-
nate; pinnules 9-12 pairs, alternate, stalked (stalk ca. 1 mm),
anadromous, reflexed, ovate-triangular; basal acroscopic pin-
nules larger, 1.3-2 x 1-1.2 cm, base subequilateral, rounded-
cuneate, pinnatipartite nearly to costae, apex acute; pinnule seg-
ments 4—6 pairs, suboblong, ascending, with 2 or 3 teeth at
apex; veins visible on both surfaces, pinnate in segments, 2 or 3
pairs, oblique, simple. Lamina herbaceous when dried, dark
green, glabrate on both surfaces; rachis and costae stramineous,
glabrate abaxially, very shortly spiny adaxially. Sori oblong or
J-shaped, often covering entire surface of pinnules when ma-
ture; indusia brown, oblong or J-shaped, membranous, suben-
tire or somewhat ciliate, persistent. Perispore surface without
folds.

® Valley forests; ca. 1000 m. S Zhejiang (Baishanzu, Qingyuan).

Athyrium baishanzuense is very similar to 4. devolii but differs by
the pinnules ovate-triangular, acute at apex, pinnatipartite nearly to cos-
tules, and prominently stalked (stalk ca. 1 mm).

50. Athyrium maoshanense Ching & P. S. Chiu, Acta Bot.
Boreal.-Occid. Sin. 6(3): 157. 1986.

Ep il 55 mao shan ti gai jue

Fertile fronds up to 68 cm; stipe upward brownish stra-
mineous, ca. 30 cm, base ca. 2.5 mm in diam., clothed with
brownish, lanceolate scales, upward glabrate; lamina 2-pinnate,
ovate, up to 38 x ca. 26 cm, base slightly narrowed, apex
abruptly narrowed; pinnae 9 pairs under abruptly narrowed
apex, basal pinnae opposite or subopposite, upper pinnae al-
ternate, subspreading, subsessile; basal pinnae prominently
shortened, 8-9 x ca. 2.8 cm, base narrowed,; third to fifth pairs
of pinnae subequal, lanceolate, up to 13 x 3.2 cm, base slightly
narrowed, subequilateral, truncate, pinnate, apex acuminate;
pinnules 1516 pairs, alternate, reflexed, sessile, oblong, ca. 1.5
cm x 7-8 mm, base inequilateral, rounded-cuneate on acro-
scopic side, narrowly cuneate and decurrent on basiscopic side,
pinnatilobate, with several triangular small teeth, apex obtuse-
rounded; pinnule segments 4 or 5 pairs, with 2 or 3 short teeth
at apex, basal acroscopic pinnules often overlaying rachis; veins
inconspicuous adaxially, visible abaxially, pinnate per pinnule,
basal acroscopic veins often pinnate, basiscopic veins usually
simple. Lamina herbaceous when dried, greenish brown adax-
ially, dark green abaxially, glabrate on both surfaces; rachis
and costae brownish stramineous, glabrate abaxially, with short
spines adaxially. Sori elliptic or J-shaped, 4 or 5 pairs per

pinnule, biseriate on both sides of costule; indusia brown, ellip-
tic or J-shaped, membranous, ciliate at margin, persistent. Peri-
spore surface without folds.

® Valley forests; ca. 1200 m. S Zhejiang (Longquan, Maoshan).

Athyrium maoshanense is very similar to A. devolii but differs by
the pinnules oblong, rounded-obtuse at apex, connate to each other by a
narrow wing, and sori mostly oblong, sometimes J-shaped.

51. Athyrium omeiense Ching, Bull. Fan Mem. Inst. Biol.,
n.s., 1: 282. 1949.

R S5 % e mei ti gai jue

Athyrium amplissimum Ching, Boufford & K. H. Shing
(1983), not (Baker) Holttum (1955); A. filix-femina (Linnaeus)
Roth var. flavicoma Christ; A. flavicoma (Christ) Ching; A.
parapellucidum Ching; A. pellucidum Ching.

Rhizomes short, stout, erect, apex densely scaly; scales
brown or red-brown, shiny, linear, linear-lanceolate, or lanceo-
late. Fronds caespitose; fertile fronds 50-150 cm; stipe blackish
brown at base, upward brown-stramineous, (20-)40—60 cm, 3—
5 mm in diam., base similarly densely scaly; lamina 2- or 3-
pinnate, oblong-ovate or broadly ovate, (24—)45-66 x (20-)30—
40 cm, base not narrowed or slightly narrowed, rounded-cune-
ate, apex acuminate; pinnae 12—15 pairs, lower pinnae subop-
posite, upper pinnae alternate, slightly ascending, with stalk ca.
1 cm or subsessile; basal pinnae slightly larger than subbasal 2
or 3 pairs of pinnae, broadly lanceolate, 12-25 x (4-)6—-10 cm,
base slightly narrowed, apex acuminate; middle pinnae nar-
rowly lanceolate, pinnate; pinnules pinnatipartite to 2-pinnate;
second basal and upper pinnae gradually shortened, not nar-
rowed toward base; pinnules ca. 20 pairs, alternate; basal pin-
nules subopposite, ascending, lower 2 or 3 pairs of pinnae
slightly shortened; middle pinnae longer, falcate-lanceolate,
(1.5-)3.5-5 x (0.6-)1-1.2 cm, base equilateral, rounded-trun-
cate, acroscopically close to costae, basiscopically cuneate, or
base inequilateral, truncate on acroscopic side, somewhat auric-
ulate, cuneate on basiscopic side, subsessile or shortly stalked,
pinnate or pinnatipartite nearly to costules, apex acuminate or
acute; pinnule segments (8—)12—15 pairs, oblique, basal seg-
ments larger, oblong or oblong-lanceolate, 6-9 x 1.5-2 mm,
margin toothed or pinnatilobate, apex acute, with few small
teeth; segments dense, basal acroscopic and basiscopic seg-
ments almost equal or acroscopic segments larger; veins visible
abaxially, slightly visible adaxially, pinnate in segments, lateral
veins 2-5 pairs, oblique, lower veins forked, upper veins sim-
ple. Lamina firmly herbaceous when dried, greenish brown,
glabrate; rachis, costae, and costules brown-stramineous, with
subulate spines on adaxial side at base of costa or costule,
abaxially with sparse brownish lanceolate scales. Sori orbicular
or horseshoe-shaped, 1-6 per segment, biseriate on both sides
of costule; indusia brown, suborbicular-reniform or horseshoe-
shaped, membranous, entire, persistent. Perispore surface with-
out folds.

e Wet areas in forests, forest margins, streamsides, rock crevices;
900-3000 m. Chongging, SE Gansu, NW Guizhou, NW Hubei, Hunan,
Shaanxi, Sichuan, N Yunnan.
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52. Athyrium intermixtum Ching & P. S. Chui, Acta Bot.
Boreal.-Occid. Sin. 6(1): 21. 1986.

FRE B 6% zhong jian ti gai jue

Rhizomes erect, apex densely clothed with castaneous or
brown, narrowly lanceolate scales. Fronds caespitose; fertile
fronds 70-85 cm; stipe brown-stramineous at base, upward
shiny, 28-33 cm, ca. 3 mm in diam., base similarly scaly,
upward glabrate; lamina 2-pinnate, ovate, 28-30 x 20-26 cm,
base broadly cuneate, apex somewhat abruptly narrowed; pin-
nae ca. 13 pairs, basal 2(or 3) pairs of pinnae subopposite;
upper pinnae alternate, ascending, stalked (stalk ca. 3 mm);
lower 3 or 4 pairs of pinnae subequal, oblong-lanceolate, ca. 15
x 3-3.5 cm, base slightly narrowed, pinnate, apex shortly acu-
minate; upper pinnae gradually smaller; pinnules ca. 20 pairs,
alternate, spreading, basal pinnules shortly stalked; upper pin-
nules sessile, oblong, ca. 1.8 cm X 6—8 mm, base broadly cune-
ate, auriculate on acroscopic side, pinnatilobate, apex obtuse-
rounded; pinnule segments 46 pairs, with 2 or 3 teeth at mar-
gin, apex subrounded; veins somewhat visible adaxially, visible
abaxially, 2- or 3-forked in segments. Lamina herbaceous when
dried, dark brown, glabrate on both surfaces; rachis and costae
abaxially brown-stramineous, with sparse short glandular hairs,
with subulate spines on adaxial side at base of costa or costule.
Sori elliptic, inframedial on acroscopic veins, 4—6 pairs per pin-
nule, biseriate on both sides of costule; indusia brown, elliptic,
membranous, entire, persistent. Perispore surface without folds,
with granular ornamentation.

® Roadsides on mountain slopes; 900—1600 m. Anhui, Zhejiang.

53. Athyrium costulalisorum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(1): 15. 1986.

JIPEEF 25 BR chuan xi ti gai jue

Rhizomes erect, apex densely clothed with brown, nar-
rowly lanceolate scales. Fronds caespitose; fertile fronds up to
1.2 m; stipe blackish brown at base, upward brown-stramin-
eous, shiny, ca. 40 cm, base ca. 5 mm in diam., similarly scaly,
upward glabrate; lamina 2-pinnate, ovate-oblong, 5060 x 18—
20 cm, base narrowly cuneate, apex acuminate; pinnae more
than 20 pairs, alternate, lower pinnae strongly ascending, upper
pinnae ascending, subsessile or shortly stalked (stalk ca. 2 mm);
basal pinnae larger, linear-lanceolate, up to 27 x ca. 5 cm at
middle, base narrowed, pinnate, apex caudate-acuminate; sec-
ond basal and upper pinnae similar to basal pinnae but grad-
ually shortened, but not narrowed or broader at base; pin-
nules ca. 28 pairs, alternate, spreading or subspreading, lower
pinnules gradually shortened, basal pinnules ca. 1.2 cm; middle
pinnules broadly lanceolate, 2.4-3 cm x 9—12 mm at base, base
broadened, subequilateral, broadly cuneate, subsessile, pinnati-
partite to 3/4 to costule, apex shortly acuminate; pinnule seg-
ments 8-10 pairs, slightly oblique, approximate, oblong, 2.5-3
X ca. 2 mm, margin entire or sparsely serrulate, apex obtuse-
rounded, with 3—6 triangular teeth; veins visible on both sur-
faces, pinnate in segments, lateral veins 2 or 3 pairs, oblique,
simple. Lamina thickly papery when dried, grass-green, gla-
brate on both surfaces; rachis and costae abaxially stramineous,
slightly pale purplish red, glabrate, with subulate spines on
adaxial side at base of costa or costule, midribs of pinnules also

with subulate short spines. Sori elliptic, orbicular-reniform, J-
shaped, or horseshoe-shaped, 1 per segment, 2—4 in basal seg-
ment, subcostular; indusia orange-brown, elliptic, orbicular-
reniform, J-shaped, or horseshoe-shaped, membranous, some-
what erose at margin, persistent. Perispore surface without folds.

o Grassy mountain slopes; ca. 2800 m. W Sichuan (Baoxing).

54. Athyrium dentilobum Ching & S. K. Wu in C. Y. Wu, FL
Xizang. 1: 139. 1983.

WARBEEEBR chi jian ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown or blackish brown, shiny, broadly lanceolate scales.
Fronds caespitose; fertile fronds ca. 60 cm; stipe blackish
brown at base, upward pale green-stramineous, shiny, 30-35
cm, base ca. 1.5 mm in diam., similarly densely scaly, upward
glabrate; lamina 2-pinnate, oblong, 28-30 x 1822 c¢m, base not
narrowed, broadly rounded, apex acuminate; pinnae ca. 12 pairs,
alternate, ascending, with stalk up to 5 mm; basal pinnae nar-
rowly oblong, up to 12 cm X ca. 5 cm, base subequilateral,
rounded-cuneate, pinnate, apex long acuminate; pinnules ca. 12
pairs, alternate, anadromous, subspreading, separate from each
other, lower pinnules shortly stalked (stalk ca. 1.5 mm), upper
pinnules sessile; basal basiscopic pinnules longer, narrowly ob-
long, up to 3.5 x ca. 1.3 mm, base inequilateral, truncate and
somewhat auriculate on acroscopic side, cuneate on basiscopic
side, decurrent, pinnatipartite, apex obtuse; pinnule segments 7
or 8 pairs, slightly oblique, approximate, narrowly oblong, basal
acroscopic segments larger, nearly free, 7-8 x ca. 3 mm, pin-
natilobate, small segments with 2 or 3 teeth at apex; upper seg-
ments smaller, 5-6 x ca. 2 mm, obtuse-truncate and with 4-6
teeth at apex, margin subentire; other pinnules smaller, oblong
or oblong-lanceolate, apex obtuse-rounded or acute; second
basal pinnae slightly narrowed, ca. 4 cm wide at base; pinnules
ca. 2 cm, base subequilateral, truncate on acroscopic side, cu-
neate on basiscopic side, pinnatipartite, apex obtuse-rounded or
acute; pinnule segments 4 or 5 pairs, oblong, truncate and with
4-6 teeth at apex; third basal and upper pinnae similar to
second basal pinnae but gradually shortened; veins visible on
both surfaces, pinnate in segments, lateral veins 2—4 pairs, sim-
ple. Lamina herbaceous when dried, greenish brown, glabrate
on both surfaces; rachis and costae stramineous, glabrate abax-
ially, with subulate spines on adaxial side at base of costae or
costules. Sori oblong, 1 per segment, 3—5 sori on basal acro-
scopic segments, costular; indusia brown, oblong, occasionally
J-shaped, membranous, margin erose, persistent. Perispore sur-
face without folds.

o Coniferous forests; ca. 2600 m. SE Xizang (Médog, Namjag-
barwa).

55. Athyrium vidalii (Franchet & Savatier) Nakai, Bot. Mag.
(Tokyo) 39: 110. 1925.

JRSLEE SR jian tou ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown or red-brown, linear-lanceolate, fibriform-tipped scales.
Fronds caespitose; stipe blackish brown at base, upward stra-

mineous, as long as lamina, base densely scaly, upward gla-
brate; lamina 2-pinnate, narrowly ovate or deltoid-ovate, base
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not narrowed, apex abruptly narrowed, long acuminate; pinnae
9-12 pairs, lower pinnae subopposite, upper pinnae alternate,
ascending, stalked, lanceolate, middle pinnae 10-15 x 2—4
cm, base equilateral, rounded-truncate and slightly narrowed,
pinnate, apex long acuminate, sometimes caudate; pinnules ca.
15 or 16 pairs, alternate, subspreading, sessile, lower pinnules
oblong-lanceolate or oblong, 1.2-2.2 cm x 4-10 mm at middle,
base inequilateral, truncate and auriculate on acroscopic side,
cuneate on basiscopic side, margin often shallowly lobed or
toothed, apex acute; veins inconspicuous adaxially, visible
abaxially, pinnate in pinnules, lateral veins ca. 7 pairs, oblique,
lower veins forked, pinnate in auriculate lobes and segments.
Lamina papery when dried, greenish brown, glabrate on both
surfaces; rachis stramineous, sometimes pale purplish red,
costae usually pale red-purple or brown-stramineous abaxially,
glabrate or glandular hairy, with subulate spines on adaxial side
at base of costae or costules. Sori oblong or shortly linear, 3—7
pairs per pinnule, biseriate on both sides of costule, inframedial,;
indusia brownish, oblong, sometimes J-shaped at pinnular base,
membranous, margin entire or irregularly toothed, erose or
occasionally ciliate, persistent. Perispore surface without folds.
2n=160.

Valley forests, damp areas at streamsides; 500-2700 m. Anhui,
Chongging, Fujian, Gansu, Guangxi, Guizhou, S Henan, Hubei, Hunan,
W Jiangxi, Shaanxi, Sichuan, Taiwan, Yunnan, Zhejiang [Japan, Korea].

la. Pinnules oblong-lanceolate,

1.2-2 cm x 4-5 mm; costae

usually pale red-purple abaxially,

glabrate or hairy ........ccccceeeeeeeeeieeennee 55a. var. vidalii
1b. Pinnules oblong, 2-2.2 x ca. 1 cm;

costae brown-stramineous, slightly

pale purplish red, with dense brown

short glandular hairs abaxially ................ 55b. var. amabile

55a. Athyrium vidalii var. vidalii
93 B 55 BR(JRAZF) jian tou ti gai jue (yuan bian zhong)

Asplenium vidalii Franchet & Savatier, Enum. Pl. Jap. 2:
229, 624. 1879; Athyrium commixtum Koidzumi; A. glabres-
cens Ching [ “glabrescense”’]; A. kanghsienense Ching & Y. P.
Hsu; A. mabianense Ching & Y. T. Hsieh; 4. neowardii Ching;
A. taipaishanense Ching; A. vidalii var. confusum Miyabe &
Kudo; A. vidalii var. yamadae Miyabe & Tatewaki; 4. wugong-
shanense Ching & Y. T. Hsieh; A. yamadae Miyabe & Kudo.

Pinnules oblong-lanceolate, 1.2-2 cm x 4-5 mm; costae
usually pale red-purple abaxially, glabrate or hairy. 2n = 160.

Valley forests, damp areas at streamsides; 600—2700 m. Anhui,
Chongging, Fujian, Gansu, Guangxi, Guizhou, S Henan, Hubei, Hunan,
W Jiangxi, Shaanxi, Sichuan, Taiwan, Yunnan, Zhejiang [Japan, Korea].

55b. Athyrium vidalii var. amabile (Ching) Z. R. Wang, FI.
Reipubl. Popularis Sin. 3(2): 199. 1999.

ARG BR song gu ti gai jue

Athyrium amabile Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 16. 1986.

Pinnules oblong, 2-2.2 X ca. 1 cm; costae brown-stra-

mineous, slightly pale purplish red, with dense brown short
glandular hairs abaxially.

o Valley forests, wet areas; 500—1500 m. Zhejiang.

Athyrium vidalii var. amabile is very similar to A. hirtirachis but
differs by the wing of costae glabrate at margin and lamina broadly
ovate.

56. Athyrium mackinnonii (C. Hope) C. Christensen, Index
Filic. 143. 1905.

JINEBE 25 BX chuan dian ti gai jue

Rhizomes short, erect, apex densely scaly; scales blackish
brown in central part, brown in marginal part, narrowly
lanceolate. Fronds caespitose; fertile fronds (25-)50-85(-120)
cm; stipe blackish brown at base, upward stramineous, (12-)
25-40(-60) cm, (1.5-)2.5-3.5(-=7) mm in diam., base similarly
densely scaly, upward glabrate; lamina pinnate, narrowly tri-
angular or deltoid-oblong, (13-)35-45(-60) x (15-)24-30(-50)
cm, base not narrowed, apex somewhat abruptly narrowed; pin-
nae pinnatisect to 2-pinnate and pinnules pinnatipartite; pinnae
(10-)14-20 pairs, alternate, ascending, shortly stalked (stalk 3—
5 mm), in small plants basal pinnae shortened, in larger plants
basal pinnae nearly as long as second basal pinnae or slightly
longer, subopposite, oblong-lanceolate, (3—)22-30 x (1.5-)5-7
cm at middle, shortly acuminate to caudate-acuminate at apex,
abruptly narrowed at base, pinnatisect to pinnate-pinnatipartite;
pinnules up to 2024 pairs, alternate, ascending, oblong-lanceo-
late, lanceolate, or ovate-oblong, middle pinnules 2.2-3.5(—4)
cm x 5-12 mm, base subequilateral, subtruncate, somewhat
auriculate on acroscopic side, rounded-cuneate on basiscopic
side, slightly adnate to costae, pinnatilobate to pinnatipartite,
apex obtuse, acute, or acuminate; pinnule segments up to 8-10
pairs, oblong, 3—6 x ca. 2.5 mm, apex rounded and with few
short teeth; upper pinnae similar to basal pinnae and gradually
smaller, but slightly narrowed or broadened at base; veins visi-
ble on both surfaces, pinnate in segments, lateral veins 2 or 3
pairs, oblique, simple. Lamina papery when dried, pale green,
glabrate on both surfaces; rachis and costae stramineous, with
sparse pallid short hairs, densely pubescent or glabrate abaxi-
ally, with subulate spines on adaxial side at base of costa or
costule. Sori shortly linear, J-shaped, sometimes horseshoe-
shaped, only 1 per segment, 2—4 on basal acroscopic segments;
indusia brown, shortly linear, J-shaped, sometimes horseshoe-
shaped, membranous, subentire, persistent. Perispore surface
without folds. 2 = 80, 160, 240.

Forests, wet areas, common; 800-3800 m. Chongqing, SE Gansu,
Guangxi, Guizhou, NW Hubei, Hunan, Shaanxi, Sichuan, SE Xizang,
Yunnan [Afghanistan, N India, Myanmar, Nepal, Pakistan, Thailand,
Vietnam].

la. Costae glabrate; pinnules obtuse
AL APEX cuevevererereieietereeeteree et eseaens 56c¢. var. glabratum
1b. Costae pubescent abaxially; pinnules
acuminate, acute, or obtuse at apex.
2a. Costae with sparse pallid short
hairs abaxially; pinnules oblong-
lanceolate, 2.2-3.5(—4) cm
x 9—12 mm, apex obtuse
OF ACULE .o 56a. var. mackinnonii
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2b. Costae densely pubescent
abaxially; pinnules lanceolate,
5~7 mm wide, apex
ACUMINALE .vovvveeereerereeenierereennes 56b. var. yigongense

56a. Athyrium mackinnonii var. mackinnonii
JUNELES 5 B (B A5 ) chuan dian ti gai jue (yuan bian zhong)

Asplenium mackinnonii C. Hope, J. Bot. 34: 124. 1896;
Athyrium caudipinna Ching; A. varians Ching & Z.Y. Liu.

Costae with sparse pallid short hairs abaxially; pinnules
oblong-lanceolate, 2.2-3.5(—4) cm x 9—12 mm, apex obtuse or
acute.

Forests, wet areas, common; 800-3800 m. Chongqing, SE Gansu,
Guangxi, Guizhou, NW Hubei, Hunan, Shaanxi, Sichuan, SE Xizang,
Yunnan [Afghanistan, N India, Myanmar, Nepal, Pakistan, Thailand,
Vietnam].

56b. Athyrium mackinnonii var. yigongense Ching & S. K.
Wuin C. Y. Wu, Fl. Xizang. 1: 142. 1983.

ST ER ik yi gong ti gai jue

Costae densely pubescent abaxially; pinnules lanceolate,
5—7 mm wide, acuminate at apex.

o Forests; 23002400 m. SE Xizang.

56¢. Athyrium mackinnonii var. glabratum Y. T. Hsieh & Z.
R. Wang in C. Y. Wu, FI. Xizang. 1: 143. 1983.

HHhEF B PR guang zhou ti gai jue

Costae glabrate abaxially; pinnules ovate-oblong, 8-10
mm wide, obtuse at apex.

o Forests; ca. 2400 m. SE Xizang.

57. Athyrium ludingense Z. R. Wang & Li Bing Zhang, Acta
Bot. Yunnan. 17: 303. 1995.
VIER B IR 1u ding ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown, membranous, linear-lanceolate scales. Fronds caespi-
tose; fertile fronds up to 68 cm; stipe pale stramineous, ca. 25
cm, ca. 4 mm in diam. at base, base similarly densely scaly,
upward glabrate; lamina 2-pinnate, deltoid-ovate, ca. 43 x 23
cm at base, base slightly narrowed, apex acuminate; pinnules
pinnatipartite; pinnae 16 pairs, basal 1 or 2 pairs of pinnae sub-
opposite, upper pinnae alternate, ascending, very shortly stalked
(stalk ca. 1 mm), oblong-lanceolate to lanceolate, 3 or 4 pairs of
lower pinnae slightly narrowed at base, pinnules anadromous
or subopposite; upper pinnae not narrowed or broadened at
base, pinnules catadromous; middle pinnae 10-14 x 2—4 cm at
middle, base subequilateral, truncate, somewhat auriculate on
acroscopic side, cuneate on basiscopic side, pinnate, apex
long acuminate to somewhat caudate; pinnules 15-20 pairs,
lower pinnules opposite, upper pinnules alternate, oblong to
deltoid-ovate; middle pinnules 1.2—-1.7 cm % 3-5 mm, sessile,
spreading or slightly ascending, base inequilateral, cuneate on
basiscopic side, auriculate on acroscopic side, margin dentate
or pinnatifid, apex acute; pinnule segments 5 or 6 pairs, ob-
long, apex dentate; veins visible abaxially, slightly visible

adaxially, pinnate in pinnules, lateral veins 4 or 5 pairs, oblique,
1 or 2 veins forked per segment. Lamina herbaceous when
dried, pale green; rachis and costae stramineous, with sparse
brownish short hairs abaxially, margin of wing of costae, both
surfaces of lamina, and margin of segments similarly shortly
hairy, with subulate spines on adaxial side at base of costa or
costule. Sori oblong, elliptic, shortly linear, or J-shaped, some-
times horseshoe-shaped, 1-2.5 mm, 46 pairs per pinnule, bi-
seriate on both sides of costule, 1 per segment, inframedial on
basal acroscopic veins, but often 2 or 3 in basal acroscopic pin-
nule segments; indusia brown, oblong, elliptic, or shortly lin-
ear, sometimes horseshoe-shaped, rarely J-shaped, membranous,
erose at margin, persistent. Perispore surface without folds.

® Forests; ca. 2700 m. Sichuan (Luding).

Athyrium ludingense is very close to A. hirtirachis but differs by
the adaxial surface of lamina and the margin of segments sparsely
shortly hairy, the abaxial surface of costae and the margin of costa
wings rather densely shortly hairy, and the pinnules narrowly triangular
to deltoid-oblong and acute at apex.

58. Athyrium hirtirachis Ching & Y. P. Hsu, FI. Tsinling. 2:
215.1974.

EHEE G mao zhou ti gai jue
Athyrium gonggaense Z. R. Wang & Li Bing Zhang.

Rhizomes short, erect, apex densely clothed with dark
brown, membranous, linear-lanceolate scales. Fronds caespi-
tose; fertile fronds up to 65-106 cm; stipe pale stramineous,
3040 cm, 34 mm in diam. at base, base similarly densely
scaly, upward glabrate; lamina 2-pinnate-pinnatipartite, oblong
or deltoid-oblong, 33—61 x (7-)22—46 cm at base, base slightly
narrowed or almost not narrowed, apex acuminate; pinnae (8-)
14-18 pairs, basal 1 or 2 pairs subopposite, upper pinnae alter-
nate, ascending, shortly stalked (stalk ca. 3 mm), oblong-lan-
ceolate to lanceolate, basal pinnae slightly narrowed at base,
pinnules anadromous; upper pinnae not narrowed or broadened
at base, pinnules catadromous; middle pinnae (3.5-)13-22 x
(1.5-)4-6 cm at middle, base subequilateral, truncate or some-
what auriculate on acroscopic side, cuneate on basiscopic side,
pinnate, apex long acuminate to somewhat caudate; pinnules
(5-)14-22 pairs, lower pinnules opposite, upper pinnules alter-
nate, oblong to deltoid-ovate; middle pinnules 1.8-2.2 cm X ca.
7 mm, sessile, spreading or slightly ascending, base inequi-
lateral, auriculate on acroscopic side, cuneate on basiscopic
side, dentate or pinnatilobate to 1/2 at margin, apex obtuse-
rounded to obtuse; pinnule segments 5 or 6 pairs, oblong, den-
tate at apex; veins visible abaxially, slightly visible adaxially,
pinnate in pinnules, lateral veins 3—6 pairs, oblique, 2—4 veins
forked per segment. Lamina herbaceous when dried, pale green;
rachis and costae stramineous, slightly purplish red, with sparse
brownish short hairs abaxially, hairs rather dense on middle and
lower parts of costae on abaxial side, short hairs sparse on mar-
gin of costa wings, costules, and veins, with subulate spines on
adaxial side at base of costa or costule. Sori oblong, elliptic,
shortly linear, or J-shaped, sometimes horseshoe-shaped, 1-3
mm, 4-6 pairs per pinnule, biseriate on both sides of costule, 1
per segment, inframedial on basal acroscopic veins, often 2—4
on basal acroscopic pinnule segments; indusia brown, oblong,
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elliptic, or shortly linear, sometimes horseshoe-shaped, rarely J-
shaped, membranous, erose at margin, persistent. Perispore sur-
face without folds.

o Forests; 1800-3200 m. SE Gansu, Sichuan.

Athyrium hirtirachis morphologically is intermediate between 4.
mackinnonii and A. dubium. 1t differs from the former in the distal part
of costae rather densely shortly hairy abaxially and the margin of wings
+ hairy. It also differs from the latter in the pinnae shortly stalked, the
lowest pinnae broader, the sori longer, and the scales at stipe base
linear-lanceolate.

59. Athyrium himalaicum Ching ex Mehra & Bir, Res. Bull.
Panjab Univ. Sci., n.s., 15: 137. 1964.

Hh45 6 S5k zhong xi ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown, narrowly lanceolate scales. Fronds caespitose; fertile
fronds (12—)75-100 cm; stipe stramineous, 4-32 cm, 1-3.6
mm in diam., base similarly densely scaly, upward sparsely
scaly; lamina pinnate-pinnatipartite to 2-pinnate, oblong, 1240
(—60) x 5-23(-32) cm at middle, base hardly narrowed, apex
acuminate and pinnatifid; pinnae 10-18 pairs, basal 2—4 pairs
opposite, separated from each other, upper pinnae alternate,
spreading, sessile; basal pinnae slightly shortened, (1.5-)9-10
cm, slightly narrowed at base, reflexed; middle pinnae lanceo-
late, up to 12-16 x 2-3 cm, base equilateral, truncate, slightly
broadened, pinnatipartite nearly to costae, apex acuminate and
toothed; pinnules (or pinna segments) up to 24 pairs, usually
deltoid-oblong, basal pinnules longer, ca. 1 cm x 3.5 mm, con-
nate with each other by narrow wing of costa, dentate at mar-
gin, apex subacute to acuminate; veins somewhat visible, pin-
nate in pinnules, lateral veins 4—7 pairs, simple (basal acro-
scopic veins frequently forked). Lamina papery when dried,
brown, glabrate on both surfaces; rachis and costae stramin-
eous, with very short spines on adaxial surface in distal part of
costa, often with rather dense pallid unicellular hairs abaxially,
with hairs also at sinus between segments. Sori large, oblong, 5
or 6 pairs per pinnule, supramedial on veins, reaching pinna
margin; indusia brown, oblong, thickly membranous, subentire,
persistent, often hidden under sporangia at maturity. Perispore
surface without folds. 27 = 80.

Bamboo and coniferous forests on gentle mountain slopes; 2300—
3600 m. W Sichuan, Xizang, NW Yunnan [Bhutan, N India, Nepal].

60. Athyrium emeicola Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 13. 1986.

FHEFEEBR shi sheng ti gai jue

Rhizomes erect, apex densely clothed with red-brown, lan-
ceolate scales. Fronds caespitose; fertile fronds 20—30 cm; stipe
stramineous, 9—15 cm, ca. 1.5 mm in diam., base similarly
scaly, upward glabrate; lamina pinnate-pinnatifid, lanceolate,
10-15 x 3.5-5 cm at middle, base slightly narrowed, apex acu-
minate; pinnae 13—15 pairs, lower pinnae opposite, upper pin-
nae alternate, spreading, sessile, basal pinnae shortened, 2-3 cm
x 7-9 mm at base, base not narrowed or slightly broadened,
pinnatipartite, apex shortly acuminate; pinna segments 6—8
pairs, basal segments opposite or subopposite, upper segments

alternate, spreading or slightly ascending, approximate, oblong,
middle segments ca. 3 x 1.5 mm, margin dentate, apex truncate
or rounded with 3 or 4 teeth; veins inconspicuous on both sur-
faces, pinnate in segments, lateral veins 3 or 4 pairs, simple,
sometimes forked on basal acroscopic segments. Lamina herba-
ceous when dried, brown-green, glabrate on both surfaces; ra-
chis stramineous, glabrate abaxially, wing of costae with short
hairs at margin; rachis and costae with short spines adaxially.
Sori orbicular, 1 per segment, sometimes 2 or 3 in lower seg-
ments, on basal acroscopic veins; indusia brown, horseshoe-
shaped, thickly membranous, entire, persistent. Perispore sur-
face without folds.

® Rock crevices; ca. 3200 m. Sichuan (Emei Shan, Jinding).

61. Athyrium bomicola Ching in C. Y. Wu, Fl. Xizang. 1: 136.
1983.

P B ISR bo mi ti gai jue

Fertile fronds 3640 cm; stipe blackish brown at base, up-
ward brown-stramineous, 17-20 ¢cm, 1.5-3.5 mm in diam. at
base, upward glabrate; lamina bipinnatipartite, oblong-lanceo-
late, up to 20 x ca. 10 cm at middle, base not narrowed and
subtruncate, apex shortly acuminate; pinnae 1618 pairs, basal
pinnae opposite, upper pinnae alternate, spreading, sessile, bas-
al pinnae slightly shortened, not narrowed, broader, subtruncate
at base, subbasal pinnae linear-lanceolate, 4.3-4.8 x ca. 1.2 cm
at middle, base widened, truncate, pinnatipartite, apex shortly
acuminate; pinna segments ca. 14 pairs, spreading, separate
from each other, thomboid, ca. 4.5 x 2 mm, margin subentire,
apex rounded-truncate, with 3—5 teeth; upper pinnae similar to
second basal pinnae, gradually shortened. Veins inconspicuous
adaxially, visible abaxially, pinnate in segments, lateral veins 2
or 3 pairs, oblique, simple. Lamina thickly papery when dried,
greenish brown, with sparse pale short hairs on adaxial surface,
subglabrate abaxially; rachis brownish stramineous, wing of
costae with short hairs at margin, purplish red abaxially, rachis
and costa with needlelike thick spines on adaxial side at base of
costa or costule. Sori orbicular or elliptic, 1-5 per segment,
often up to 6 in basal acroscopic segments; indusia brown,
horseshoe-shaped or elliptic, rarely orbicular-reniform, mem-
branous, entire, persistent. Perispore surface without folds.

o Shrub groves; ca. 4100 m. SE Xizang.

62. Athyrium flabellulatum (C. B. Clarke) Tardieu, Asplén.
Tonkin, 85. 1932.

el B S5k xia ye ti gai jue

Asplenium filix-femina (Linnaeus) Bernhardi var. flabellu-
lata C. B. Clarke, Trans. Linn. Soc. London, Bot. 1: 493. 1880;
Athyrium filix-femina (Linnaeus) Roth var. deltoidea Christ,
p-p-; 4. filix-femina var. flabellulata (C. B. Clarke) Beddome; 4.
tenuifolium Y. T. Hsieh & C. R. Wang (1983), not Copeland
(1929).

Rhizomes short, erect, apex densely clothed with brown or
chestnut-brown, ovate or ovate-lanceolate scales. Fronds caes-
pitose; fertile fronds 37—40 cm; stipe blackish brown at base,
upward stramineous, 10-13 cm, 1.5-2.5 mm in diam. at base,
base similarly densely scaly, upward glabrate; lamina 2-pinnate,
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lanceolate, 27-32 x 7-9 cm at middle, base gradually narrowed,
apex acuminate; pinnae ca. 18 pairs, lower pinnae opposite, up-
per pinnae alternate, ascending, lowest 4 pairs of pinnae grad-
ually shortened; basal pinnae ovate-oblong, 2-2.5 x 1.4-2 cm;
middle pinnae lanceolate, 4.5-6.5 x 1.5-2 cm at middle, base
truncate and broadened, basal acroscopic base overlaying ra-
chis, pinnate, apex acuminate; pinnules 8—11 pairs, basal pin-
nules subopposite, upper pinnules alternate; middle pinnules
spreading, sessile, oblong or narrowly ovate, 810 x 4-5 mm at
middle, base broadly cuneate, slightly inequilateral, somewhat
auriculate on acroscopic side, cuneate on basiscopic side, pin-
natifid to 1/3—1/2, apex obtuse or acute, toothed; pinnule seg-
ments oblong, toothed at margin; veins pinnate in pinnules, 5
pairs, lower veins forked, upper veins simple. Lamina herba-
ceous when dried, brown-green adaxially, yellow-green abaxi-
ally, glabrate on both surfaces; rachis and costae pale purplish
red abaxially, with subulate short spines adaxially. Sori oblong,
sometimes J-shaped, 1 per segment, uniseriate on each side of
midrib, slightly closer to midrib; indusia brown, oblong, some-
times J-shaped, firmly membranous, subentire or ciliate, persis-
tent. Perispore surface without folds, with granular ornamenta-
tion. 2n = 80.

Coniferous forests; (2800-)3700(—4000) m. SE Xizang [Bhutan,
N India, Nepal].

Athyrium flabellulatum is morphologically intermediate between
A. mehrae and A. davidii and has erect rhizomes and subulate short
spines on the adaxial side of the rachis and costae.

63. Athyrium daxianglingense Ching & H. S. Kung, Acta Bot.
Boreal.-Occid. Sin. 6(1): 16. 1986.

KA 355 da xiang ling ti gai jue

Rhizomes short, erect, apex clothed with red-brown, lin-
ear scales. Fronds caespitose; fertile fronds 37-50 cm; stipe
blackish brown at base, upward stramineous, shiny, 18-28 cm,
ca. 2.2 mm in diam. at base, base similarly scaly, upward gla-
brate; lamina nearly 2-pinnate, narrowly ovate, ca. 25 x 13 cm
at middle, base slightly narrowed, apex acuminate; pinnae ca.
16 pairs, basal pinnae opposite, upper pinnae alternate, sub-
spreading, subsessile, base slightly narrowed; middle pinnae
lanceolate, up to 7 X ca. 1.5 cm, base equilateral, truncate,
slightly broadened, nearly pinnate, apex acuminate; pinnules ca.
15 pairs, basal pinnules opposite, upper pinnules alternate,
spreading, approximate, oblong, ca. 7 x 3.5 mm, base decurrent
and adnate to costa wing, somewhat crenate at margin, apex
rounded and with 3-5 teeth; veins visible abaxially, pinnate in
pinnules, lateral veins 5 or 6 pairs, oblique, simple, or forked on
basal acroscopic side. Lamina papery when dried, yellow-green,
glabrate on both surfaces; rachis stramineous, with short hairs,
costae pale red-purple, with sparse short hairs abaxially, with
subulate spines on basiscopic margin of adaxial groove at costa
or costule bases. Sori elliptic, 3 or 4 pairs per pinnule (or seg-
ments), inframedial on costules; indusia brown, similar to sori
in shape, occasionally J-shaped, membranous, erose at margin,
persistent. Perispore surface without folds, with granular orna-
mentation.

e Meadows on mountain slopes; 2200-2500 m. W Sichuan, Yun-
nan.

64. Athyrium obtusilimbum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(1): 11. 1986.

FITHEE S5 HR dun ding ti gai jue

Rhizomes erect, apex densely clothed with brown, linear-
lanceolate scales. Fronds caespitose; fertile fronds 48—100 cm;
stipe blackish brown at base, upward stramineous, 22-44 cm,
up to 4 mm in diam. at base, base similarly densely scaly,
upward with sparse small scales; lamina 2-pinnate, oblong or
ovate-oblong, 28-54 x 18-36 cm, base slightly narrowed, apex
somewhat abruptly narrowed; pinnae 7-9 pairs below abruptly
narrowed tip, basal 1 or 2 pairs of pinnae subopposite, upper
pinnae alternate, subspreading or ascending, with short stalk 1—
2 mm or sessile, basal pinnae slightly shortened, narrowed to
base; middle pinnae narrowly lanceolate or linear-lanceolate, 9—
22 x 2.8-4.8 cm, base subequilateral, truncate and parallel to
rachis on acroscopic side, broadly cuneate on basiscopic side,
pinnate, apex long acuminate or somewhat caudate; pinnules
10-25 pairs, basal pinnules subopposite, upper pinnules alter-
nate, spreading, shortly stalked or sessile, narrowly oblong, 1—
2.5 cm x 4-10 mm, base widened, subtruncate, auriculate and
parallel to rachis on acroscopic side, broadly cuneate on basi-
scopic side, decurrent and sometimes adnate to wing of costae,
cut to 1/2, apex obtuse-rounded or acute; pinnule segments 4-9
pairs, subsquare, ascending, margin with 2 or 3 small teeth;
upper pinnae similar to middle pinnae and gradually smaller,
base not narrowed; veins visible on both surfaces, slightly pro-
tuberant and pale red-purple abaxially, forked or pinnate in seg-
ments. Lamina papery when dried, greenish brown, glabrate on
both surfaces; rachis and costae stramineous, with sparse small
scales and short hairs abaxially, with subulate spines on adax-
ial side at base of costa or costule. Sori orbicular-reniform, J-
shaped, horseshoe-shaped, or oblong, inframedial on basal
acroscopic veins, 1 per segment, biseriate on both sides of cos-
tule; indusia brown, orbicular-reniform, J-shaped, horseshoe-
shaped, or oblong, membranous, ciliate at margin, persistent.
Perispore surface without folds, with reticulate ornamentation,
reticulation size unequal.

o Shrub forests; 2500-3400 m. NW Yunnan.

65. Athyrium baoxingense Ching, Acta Bot. Boreal.-Occid.
Sin. 6(1): 14. 1986.

FMEE IR bao xing ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown, linear-lanceolate, fibriform-tipped scales. Fronds caespi-
tose; fertile fronds 80—-100 cm; stipe blackish brown at base,
upward stramineous, 35-50 cm, ca. 4 mm in diam. at base, base
similarly densely scaly, upward glabrate; lamina 2-pinnate, ob-
long-lanceolate, 40—50 x 12—15 cm at middle, base slightly nar-
rowed, apex long acuminate; pinnae 12—16 pairs, lower pinnae
subopposite, upper pinnae alternate, slightly ascending, subses-
sile or shortly stalked (stalk ca. 1.5 mm), lower 2 or 3 pairs of
pinnae subequal in size, lanceolate, slightly curved upward, 12—
15 x 2.5-3 cm, long caudate-acuminate, base subcordate, pin-
nate; pinnules 15-17 pairs, basal pinnules subopposite, slightly
larger, ovate-oblong, alongside rachis, pinnatilobate; upper pin-
nules alternate, subspreading; basal 2 or 3 pairs of pinnules del-
toid-oblong, 1-1.3 cm X 5-7 mm, base inequilateral, truncate,
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auriculate on acroscopic side, cuneate on basiscopic side, decur-
rent and slightly adnate to costae, margin biserrate, apex acute;
fourth basal and upper pinnules gradually smaller, decurrent
and adnate to wing of costae; veins somewhat visible adaxially,
protuberant abaxially, pinnate in pinnules, lateral veins ca. 6
pairs, oblique, forked, but pinnate on basal acroscopic side.
Lamina subleathery when dried, greenish brown, glabrate on
both surfaces; rachis and costae stramineous, with short glandu-
lar hairs abaxially, with subulate spines on adaxial side. Sori
oblong, sometimes J-shaped, 4 or 5 pairs per pinnule, infra-
medial; indusia brownish, oblong, sometimes J-shaped, mem-
branous, entire, partly fugacious when mature. Perispore sur-
face without folds, ornate, net ridge disconnected, sometimes
granular.

e Forests on mountains; ca. 2500 m. SW Sichuan.

66. Athyrium jinshajiangense Ching & K. H. Shing, Acta
Bot. Boreal.-Occid. Sin. 6(1): 14. 1986.

L VPV G BR jin sha jiang ti gai jue

Rhizomes short, erect, apex clothed with red-brown, lan-
ceolate scales. Fronds caespitose; fertile fronds up to 55 cm;
stipe blackish brown, upward stramineous, up to 25 cm, base
ca. 1.8 mm in diam., densely clothed with scales, upward gla-
brate; lamina 2-pinnate, oblong, 25-30 x ca. 16 cm at middle,
base slightly narrowed, subrounded, apex acuminate; pinnae ca.
15 pairs, lower pinnae opposite, upper pinnae alternate, sub-
spreading, subsessile, basal pinnae slightly shortened, up to 7
cm, base slightly narrowed; third basal pinnae lanceolate, up to
10 cm x 2-2.4 cm, base equilateral, subtruncate, pinnate, apex
acuminate; pinnules ca. 14 pairs, basal pinnules opposite, upper
pinnules alternate, spreading, approximate, subsessile, oblong,
1.2-1.4 cm x ca. 7 mm, base inequilateral, truncate, parallel to
costae on acroscopic side, cuneate on basiscopic side, decurrent
and adnate to wing of costae, pinnatipartite to 1/2, apex obtuse-
rounded and with lacerate long teeth; pinnule segments 3 or 4
pairs, thomboid, ca. 2.5 x 1.5 mm, apex obtuse, with long teeth;
veins visible on both surfaces, pinnate in segments, lateral veins
1 or 2 pairs, oblique, simple. Lamina thinly herbaceous when
dried, pale yellow-green, glabrate on both surfaces; rachis stra-
mineous, costae pale red-purple, with sparse short hairs abaxi-
ally, with needlelike spines on adaxial side at base of costa, cos-
tule, or midrib. Sori oblong, occasionally J-shaped, 1 per seg-
ment, 3 or 4 pairs per pinnule, close to costules; indusia brown,
oblong, occasionally J-shaped, membranous, entire, persistent.
Perispore surface without folds.

e Evergreen forests in valleys; ca. 3000 m. C Yunnan.

67. Athyrium interjectum Ching, Acta Bot. Boreal.-Occid.
Sin. 6(1): 15. 1986.

JEHEF PR ju zhong ti gai jue

Athyrium acutiserratum Ching.

Rhizomes short, erect, apex densely clothed with dark
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
35-42 cm; stipe blackish brown, upward stramineous, shiny,

18-22 cm, base ca. 3 mm in diam., similarly densely scaly;
lamina nearly 2-pinnate, ovate-oblong, 20-25 x 13—15 cm at

middle, base slightly narrowed, apex acuminate; pinnae ca. 12
pairs, basal 1-3 pairs subopposite, upper pinnae alternate,
spreading, sessile; basal pinnae shortened, 5.5-7 cm, base
slightly narrowed; middle pinnae lanceolate, 7-8 x ca. 2 cm at
middle, base equilateral, truncate alongside rachis, nearly pin-
nate, apex shortly acuminate; pinnules ca. 15 pairs, adnate to
costae, oblong, 8-10 x 4-5 mm at middle, base decurrent and
adnate to wing of costae, pinnatilobate or biserrate, apex ob-
tuse; veins inconspicuous adaxially, visible on abaxial surface,
pinnate in pinnules, lateral veins ca. 5 pairs, oblique, lower
veins forked, upper veins simple. Lamina firmly herbaceous
when dried, greenish brown, sometimes sparsely shortly hairy
adaxially, glabrate abaxially; rachis and costae stramineous
abaxially, glabrate or shortly hairy, with subulate spines on
adaxial side at base of costa or costule, wing of costae shortly
hairy at margin. Sori mostly oblong, slightly curved, sometimes
J-shaped, inframedial on basal acroscopic veins, 4 or 5 pairs per
pinnule; indusia pale brown, J-shaped, often horseshoe-shaped
on basal acroscopic veins, membranous, ciliate at margin, per-
sistent. Perispore surface without folds, with reticulate orna-
mentation, areoles unequal in size, ridges sometimes dis-
connected.

o Valley forests; 2700-3500 m. NW Yunnan.

68. Athyrium suprapuberulum Ching, Acta Bot. Boreal.-
Occid. Sin. 6(1): 14. 1986.

FH B # B mao ye ti gai jue
Athyrium muliense Ching.

Rhizomes erect, apex densely scaly; scales brown, linear-
lanceolate, fibriform-tipped, but scales above base of stipe often
broadly lanceolate, chestnut-colored in central part, brown in
marginal part. Fronds caespitose; fertile fronds 60-88 cm; stipe
blackish brown, upward brown-stramineous, 20—45 c¢m, 4-6
mm in diam. at base, base similarly scaly, upward glabrate;
lamina 2-pinnate, ovate-oblong, 30-35 x 20-25 cm at base,
base + rounded, apex acuminate; pinnae ca. 16 pairs, lower pin-
nae opposite, upper pinnae alternate, subspreading or falcate,
sessile; basal pinnae almost equal to upper pinnae, lanceolate,
11-13 x 2.5-3.5 cm, base narrowed, equilateral, truncate, pin-
nate, apex acuminate; pinnules ca. 20 pairs, basal pinnules op-
posite, upper pinnules alternate, spreading, approximate; lower
pinnules oblong, 1.2—-1.5 cm x 5-6 mm at base, gradually nar-
rowed to pointed toothed tip, base rounded-truncate, subequi-
lateral, pinnatifid; pinnule segments 7 or 8 pairs, oblong, ca. 3 x
1.5 mm, apex acute and toothed; veins protuberant abaxially,
visible adaxially, pinnate in segments, lateral veins 2—4 pairs,
oblique, simple. Lamina herbaceous when dried, yellowish
brown, with sparse pallid short hairs adaxially, glabrate abax-
ially; rachis and costae brownish stramineous, with dense short
hairs abaxially, with subulate spines on adaxial side at base of
costa or costule. Sori mostly oblong, sometimes J-shaped, 5—
8 pairs per pinnule, inframedial on basal acroscopic veins, often
3-5 on lower segments; indusia brownish, oblong, sometimes J-
shaped, membranous, erose at margin, persistent. Perispore sur-
face without folds, with granular ornamentation.

o Coniferous forests in valleys; 2800-3500 m. Sichuan, NW Yun-
nan.
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69. Athyrium zayuense Z. R. Wang, Acta Phytotax. Sin. 32:
84. 1994.

SEPHE 25 % cha yu ti gai jue

Rhizomes short, erect, apex densely scaly; scales chestnut-
black in central part, dark brown in marginal part, linear-lanceo-
late, fibriform-tipped. Fronds caespitose; fertile fronds 38—40
cm; stipe stramineous, 12—-14 cm, 1-1.5 mm in diam., base
densely scaly, upward subglabrate; lamina 2-pinnate, ovate-ob-
long, ca. 28 x 11-12 cm at middle, base hardly narrowed, apex
long acuminate; pinnae ca. 15 pairs, sessile, lower pinnae
subopposite, upper pinnae alternate, basal 1-3 pairs of pinnae
slightly shortened, reflexed, base slightly narrowed, but slightly
prominent, subspreading-ascending, linear-lanceolate, 5-6 cm X
9-10 mm at middle, base truncate, equilateral, pinnate, apex
long acuminate; pinnules ca. 15 pairs, lower pinnules opposite,
upper pinnules alternate, spreading, oblong, 3—4 x 2-2.5 mm at
base, base subequilateral, decurrent and adnate to wing of costa,
somewhat auriculate on acroscopic side, margin biserrate, apex
rounded-truncate and toothed; veins visible abaxially, pinnate
in pinnules, lateral veins ca. 5 pairs, oblique, forked. Lamina
herbaceous when dried, greenish brown, glabrate on both sur-
faces; rachis and costae stramineous, with brownish short glan-
dular hairs abaxially, margin of wings sparsely hairy, with sub-
ulate spines on adaxial side at base of costa or costule. Sori ob-
long, ca. 3 pairs per pinnule, basal acroscopic sori often J-
shaped; indusia pale brown, oblong or J-shaped, membranous,
erose, persistent. Spores bilateral, perispore surface without
folds.

o Coniferous forests on mountain slopes; 3300-3400 m. SE Xi-
zang (Zayl).

Athyrium zayuense is very similar to A. dubium in appearance but
differs by the pinnae and segments much smaller, pinnae less than 1 cm
wide, pinnules oblong, subtruncate, 2-3 mm wide, and scales at stipe
base black in central part with prominent brown narrow margin.

The name “Athyrium chayuense” (Z. R. Wang, Vasc. Pl. Heng-
duan Mount. 1: 84. 1993) was not validly published because no Latin
description or diagnosis, or reference to such, was provided (Melbourne
Code, Art. 39.1).

70. Athyrium lineare Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 11. 1986.

ZRPIIFEEBR xian yu ti gai jue

Rhizomes short, erect, apex densely clothed with dark red-
brown, linear-lanceolate, fibriform-tipped scales. Fronds caespi-
tose; fertile fronds 60—70 cm; stipe stramineous, ca. 30 cm, ca.
3.5 mm in diam., base densely scaly, upward glabrate; lamina
2-pinnate-pinnatifid, ovate-oblong, ca. 40 x 20-25 cm at middle,
base hardly narrowed, apex long acuminate; pinnae ca. 16 pairs,
lower pinnae subopposite, upper pinnae alternate, basal pinnae
slightly shortened, reflexed, base narrowed, subspreading-as-
cending, sessile, linear-lanceolate, 12—14 x 2-2.5 cm at middle,
base truncate, equilateral, pinnate-pinnatifid, apex long acumi-
nate; pinnules ca. 20 pairs, lower pinnules opposite, reflexed,
upper pinnules alternate, spreading, oblong, 1-1.2 cm x 4-5
mm at base, base subequilateral, somewhat auriculate, decur-
rent and adnate to wing of costae, pinnatifid to 1/3—1/2, apex

acute and toothed; veins visible abaxially, pinnate in pinnules,
lateral veins ca. 8 pairs, oblique, forked, but pinnate in basal
segments. Lamina papery when dried, greenish brown, glabrate
on both surfaces; rachis and costae stramineous, with brownish
short glandular hairs abaxially, narrow wings hairy at margin,
with subulate spines on adaxial side at base of costa or costule.
Sori oblong, ca. 6 pairs per pinnule, inframedial; indusia pale
brown, oblong, sometimes lower indusia reniform or hooked,
membranous, subentire or somewhat erose, persistent. Spores
bilateral, perispore surface without folds.

e Forests; 2800-3700 m. NW Yunnan.

71. Athyrium chungtienense Ching, Bull. Fan Mem. Inst.
Biol., n.s., 1: 277. 1949.

i fe) B 55 % zhong dian ti gai jue
Athyrium habaense Ching.

Rhizomes short, erect, apex densely clothed with red-
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
55-90 cm; stipe blackish brown, upward pale stramineous,
25-35 cm, 1.5-2.5 mm in diam., base densely scaly, upward
glabrate; lamina 2-pinnate with pinnules pinnatipartite, or
nearly 3-pinnate, narrowly deltoid-ovate, 35-60 x 30—45 cm,
base broadened, apex acuminate; pinnae 14—16 pairs, alternate,
subspreading, sessile (basal pinnae sometimes shortly stalked),
basal pinnae largest, oblong-lanceolate, up to 25 x ca. 12 cm at
middle, base narrowed, truncate, alongside rachis, bipinnatipar-
tite, apex acuminate; pinnules ca. 18 pairs, basal pinnules sub-
opposite, catadromous, upper pinnules alternate, subspreading,
broadly lanceolate, basal 2 or 3 pairs of pinnules shortened
(basal pinnules 1.5-2.2 c¢cm); middle pinnules largest, 5-6 x
1.9-2.1 cm at base, base equilateral, subtruncate, alongside cos-
tae, somewhat adnate to costae, but not decurrent, pinnatipartite
nearly to costule, apex acuminate; pinnule segments ca. 12
pairs, subspreading, acroscopic and basiscopic segments sub-
equal, oblong, basal segments slightly larger, 9-10 x 4-5 mm,
pinnatilobate, apex rounded-obtuse; ultimate segments with 2
or 3 small teeth or biserrate at margin; second or third basal pin-
nule segments subequal in size to basal segments, but not nar-
rowed to base; upper pinnule segments gradually smaller, distal
part of pinnule pinnatifid; veins visible adaxially, clearly visible
abaxially, pinnate in segments, lateral veins 5 or 6 pairs,
oblique, lower veins 2- or 3-forked. Lamina herbaceous when
dried, green, glabrate; rachis, costae, and costules stramineous
abaxially, with subulate spines on adaxial side at base of costa
and costule, and sometimes also in distal part of midrib. Sori
orbicular-reniform, J-shaped, or horseshoe-shaped, 3-5 pairs
per segment, biseriate on both sides of costules; indusia brown,
orbicular-reniform, J-shaped, or horseshoe-shaped, membra-
nous, erose at margin, persistent. Perispore surface without
folds, reticulate.

e Coniferous forests on mountains; 30004000 m. NW Yunnan.

72. Athyrium austro-orientale Ching in C. Y. Wu, Fl. Xizang.
1: 141. 1983.

A 75 zang dong nan ti gai jue

Athyrium aculeatum Ching; A. dajinense Ching.
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Fertile fronds ca. 66 cm; stipe blackish brown, upward
pale red-purple, 24-28 cm, 2.5-3.5 mm in diam. at base, base
densely clothed with brownish, narrowly lanceolate scales, up-
ward glabrate; lamina 2-pinnate, ovate-lanceolate, up to 40 x
ca. 22 cm above base, base hardly narrowed, apex acuminate;
pinnae ca. 15 pairs, basal pinnae opposite, upper pinnae alter-
nate, subspreading or ascending, sessile; basal pinnae slightly
shortened, up to 13 cm, base narrowed; middle pinnae narrowly
lanceolate, up to 14 x ca. 3 cm at middle, base inequilateral,
truncate, parallel to rachis on acroscopic side, broadly cuneate
on basiscopic side, pinnate, apex acuminate; pinnules 15-17
pairs, basal pinnules subopposite, upper pinnules alternate,
spreading, widely separated from each other, ovate-oblong, mid-
dle pinnules 1.2-1.5 cm x 67 mm at base, base inequilateral,
rounded-truncate on acroscopic side, narrowly cuneate on basi-
scopic side, decurrent and adnate to wing of costae, pinnatifid
to 1/2, apex obtuse-rounded or acute; pinnule segments 5 or 6
pairs, with 2 or 3 stretched teeth at apex; veins somewhat
visible adaxially, visible abaxially, pinnate in pinnules, lateral
veins 2- or 3-forked, sometimes pinnate in basal acroscopic
segments. Lamina herbaceous when dried, dark green, with
sparse short hairs adaxially; rachis and costae pale purplish red,
with subulate short spines adaxially, wings of costae with short
hairs at margin. Sori mostly elliptic, occasionally curved, 1 per
segment, inframedial; indusia brown, elliptic, occasionally J-
shaped, membranous, subentire, persistent. Perispore surface
without folds.

o Coniferous forests; 2400-3800 m. Sichuan, SE Xizang, Yunnan.

Athyrium austro-orientale is very similar to 4. suprapuberulum
but differs by the stipes and rachis pale red-purple abaxially, lower pin-
nules separated from each other by 3—-5 mm, and pinnule segments
shortly toothed at apex.

73. Athyrium dubium Ching, Bull. Fan Mem. Inst. Biol., n.s.,
1:281. 1949.

FEREFFH IR mao yi ti gai jue

Asplenium filix-femina (Linnaeus) Bernhardi subvar.
rubricaule Edgeworth ex C. B. Clarke; Athyrium acutum Ching;
A. aequilaterale Ching; A. filix-femina (Linnaeus) Roth subvar.
rubricaule (Edgeworth ex C. B. Clarke) Beddome; 4. longipin-
num Ching; A. machangense Ching; A. rubricaule (Edgeworth
ex C. B. Clarke) Bir; A. serratodentatum Ching; A. sublineare
Ching; 4. uniseriatum Ching.

Rhizomes short, erect, apex densely clothed with brown or
dark brown, lanceolate scales. Fronds caespitose; fertile fronds
45-70 cm; stipe blackish brown, upward pale stramineous, 20—
25 cm, 2-3 mm in diam., base densely clothed with scales,
upward glabrate; lamina pinnate, oblong, 3040 x ca. 16 cm at
middle, base hardly narrowed, apex acuminate; pinnae pinnati-
partite or nearly 2-pinnate, ca. 15 pairs, lower pinnae subop-
posite, upper pinnae alternate, spreading or slightly ascending,
sessile, lanceolate, basal pinnae slightly shortened, middle pin-
nae 8—12 x 1.8-2.2 cm at base, base truncate, equilateral, pin-
nate, apex acuminate; pinnules ca. 20 pairs, basal pinnules op-
posite, upper pinnules alternate, spreading, oblong, ca. 1.3 cm X
ca. 6 mm, base inequilateral, subtruncate, slightly auriculate on
acroscopic side, cuneate on basiscopic side, decurrent and ad-

nate to wing of costules, pinnatilobate, apex obtuse; pinnule
segments ca. 6 pairs, obtuse-rounded, toothed (occasionally
laciniate) at apex; veins inconspicuous adaxially, visible abax-
ially, pinnate in pinnules, lateral veins pinnate in larger seg-
ments, 2- or 3-forked in small segments. Lamina papery when
dried, pale green, glabrate on both surfaces; rachis and costae
brownish stramineous, sparsely shortly hairy abaxially, with
subulate spines on adaxial side at base of costa or costule. Sori
elliptic, 4 or 5 pairs per pinnule, inframedial on basal acro-
scopic veins; indusia brownish, elliptic, membranous, entire,
fugacious when mature. Perispore surface without folds, with
granular ornamentation. 2n = 8§0*.

Coniferous or mixed forests, wet areas; (1000-)2500-3900 m.
Guizhou, Sichuan, Xizang, Yunnan [India (Sikkim)].

74. Athyrium clivicola Tagawa, Acta Phytotax. Geobot. 3: 32.
1934.

WA B 36K po sheng ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown, linear-lanceolate, fibriform-tipped scales. Fronds caes-
pitose; fertile frond 30-40 cm; stipe blackish brown, upward
stramineous, 15-25 cm, 2-2.5 mm in diam., base densely scaly,
upward glabrate; lamina 2-pinnate, deltoid-ovate, 20-25 x 16—
20 cm at base, apex abruptly narrowed; pinnae 6 or 7 pairs,
alternate, approximate, ascending, with stalk up to 5 mm, basal
pinnae not shortened, prominently narrowed toward base, lower
pinnae broadly lanceolate, 8—-12 x 2.5-3.5 cm at middle, base
truncate, equilateral, pinnate, apex long acuminate; pinnules ca.
12 pairs, alternate, subspreading, shortly stalked or sessile,
lower pinnules oblong-triangular or ovate, (1-)1.5-2.2 cm x
(5-)8-10 mm at middle, apex obtuse-rounded to obtuse, base
truncate and auriculate on acroscopic side, auricles overlaying
or parallel to costa, rounded at apex, cuneate on basiscopic side,
apex small-toothed; veins slightly visible adaxially, visible
abaxially, lateral veins ca. 7 pairs, oblique, pinnate in segments.
Lamina herbaceous when dried, pale green, glabrate; rachis and
costae stramineous, sometimes pale purplish red, glabrate abax-
ially, with subulate spines on adaxial side at base of costa or
costule. Sori oblong or shortly linear, 5 pairs per pinnule, biseri-
ate on both sides of costule, subcostular, occasionally 1 or 2
in auriculate lobes; indusia brownish, oblong or shortly linear,
sometimes reniform at base of pinnule, membranous, entire,
persistent. Perispore surface without folds. 27 = 160.

Valley forests, partly shaded areas near ridges, wet areas; 500—
2500 m. Anhui, Chongqing, Fujian, Guangxi, Guizhou, Hubei, Hunan,
Jiangxi, Sichuan, C and S Taiwan, Zhejiang [Japan, Korea].

la. Pinnules oblong-triangular, 1.5-2.2 cm

x 8—10 mm, basal acroscopic auricular

base of pinnule often overlaying

COSLA evveniverenieeteerteie ettt 74a. var. clivicola
1b. Pinnules ovate-oblong, 1-1.8 cm x

5-8 mm, basal acroscopic auricular

base of pinnule subparallel to costa,

not overlaying costa ..........ccceeeererenen 74b. var. rotundum

74a. Athyrium clivicola var. clivicola

A B 55 R (JRAEF) po sheng ti gai jue (yuan bian zhong)
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Athyrium auriculatum Serizawa; A. wardii (Hooker) Ma-
kino var. clivicola (Tagawa) Kurata; 4. wardii var. majus Ohwi
(1957), p.p., not Makino (1899).

Pinnules oblong-triangular, 1.5-2.2 cm x 8-10 mm, basal
acroscopic auricular base of pinnule often overlaying costa. 2n
=160.

Valley forests, partly shaded areas near ridges, wet areas; 500—
2500 m. Anhui, Chongqing, Fujian, Guangxi, Guizhou, Hubei, Hunan,
Jiangxi, Sichuan, C and S Taiwan, Zhejiang [Japan, Korea].

74b. Athyrium clivicola var. rotundum Z. R. Wang, Fl. Rei-
publ. Popularis Sin. 3(2): 508. 1999.

I 25K yuan yu ti gai jue

Pinnules ovate-oblong, 1-1.8 cm x 5-8 mm, basal acro-
scopic auricular base of pinnule subparallel to costa, not over-
laying costa.

e About 2100 m. Chongging (Jinfo Shan).

Athyrium clivicola var. rotundum differs from var. clivicola in the
pinnules short and ovate-oblong, rounded at apex, entire or with small
teeth at margin, and the acroscopic basal pinnules subparallel to costae,
not overlapping costae at base.

75. Athyrium infrapuberulum Ching, Acta Bot. Boreal.-Oc-
cid. Sin. 6(2): 100. 1986.

BB e BR ling yun ti gai jue

Rhizomes erect, apex densely clothed with yellow-brown,
linear-lanceolate scales. Fronds caespitose; fertile fronds 4070
cm; stipe blackish brown, upward brown-stramineous to pur-
plish red, 20-28 cm, 2—4 mm in diam. at base, base similarly
densely scaly, upward glabrate; lamina 2-pinnate, broadly ovate,
22-42 x 18-25 cm, base hardly narrowed, apex acuminate,
slightly cuspidate; pinnae 12—17 pairs, spreading or slightly as-
cending, lower pinnae with stalk 1-3 mm, upper pinnae sessile,
basal pinnae hardly shortened, broadly lanceolate, base promi-
nently narrowed; middle pinnae oblong-lanceolate or lanceo-
late, 8—18 x 2—4.5 cm at middle, base slightly narrowed, sub-
truncate on acroscopic side, broadly cuneate on basiscopic side,
pinnate, apex acuminate; pinnules 20-22 pairs, basal pinnules
subopposite, upper pinnules alternate, ascending, sessile; middle
pinnules oblong, somewhat falcate, 1-3 cm x 4-10 mm, base
decurrent and adnate to wing of costa, pinnatilobate, apex
rounded or obtuse; pinnule segments dentate at margin; lower
pinnae similar to middle pinnae but slightly smaller; veins in-
conspicuous adaxially, visible abaxially, pinnate in pinnules,
lateral veins 4-10 pairs, middle and lower veins forked or pin-
nate. Lamina papery when dried, greenish brown, glabrate on
both surfaces; rachis and costae pale red-purple, with dense
brownish short glandular hairs abaxially, with subulate spines
on adaxial side at base of costa or costule. Sori oblong, fre-
quently J-shaped in distal part of pinna or basal acroscopic part
of pinnule, inframedial on basal acroscopic veins, 6—8 pairs per
pinnule, biseriate on both sides of costules, inframedial; indusia
brownish, oblong, or J-shaped, membranous, erose at margin,
persistent. Perispore surface without folds, with granular orna-
mentation.

e Mountain slopes, forests, wet areas; 500-600 m. NW Guangxi
(Baise, Lingyun).

76. Athyrium criticum Ching, F1. Tsinling. 2: 216. 1974.
E PP R BR hao ping ti gai jue

Rhizomes short, stout, erect, apex densely clothed with
dark brown, lanceolate scales. Fronds caespitose; fertile fronds
42-85 cmy; stipe pale stramineous, 20—45 c¢m, ca. 2.5 mm in
diam., base densely scaly, upward glabrate; lamina 2-pinnate-
pinnatifid, broadly ovate, 25-45 x 24-30 cm, base not nar-
rowed, apex abruptly narrowed; pinnae ca. 15 pairs, alternate,
approximate, oblique, stalked, basal pinnae larger, 20-24 x ca.
7 cm at middle, broadly lanceolate, base slightly narrowed, pin-
nate-pinnatifid, apex long acuminate; pinnules ca. 20 pairs,
ascending, lower pinnules conspicuously shortened, 1.5-2 cm x
4-6 mm; middle pinnules lanceolate, 2.5-2.8 cm x ca. 6 mm,
base narrowly truncate, somewhat auriculate on acroscopic
side, margin pinnatifid 1/2-2/3, apex long acuminate; pinnule
segments 8—12 pairs, oblong, 2.5-3 x 1.8-2.2 mm, apex acute
with long teeth; veins visible on both surfaces, 2- or 3-forked or
simple in segments, but pinnate on basal acroscopic segments.
Lamina herbaceous when dried, pale green, glabrate; rachis and
costae abaxially stramineous, with sparse linear-lanceolate small
scales, usually glabrous, sometimes sparsely shortly hairy, with
subulate spines on adaxial side at base of costa or costule. Sori
elliptic, biseriate on both sides of costules; indusia brown, ellip-
tic, occasionally J-shaped, membranous, erose at margin, per-
sistent. Perispore surface without folds, with granular ornamen-
tation.

@ Forests; 11002300 m. Shaanxi, W Sichuan, NW Yunnan.

77. Athyrium brevistipes Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 12. 1986.

FEARIR T BR duan bing ti gai jue

Rhizomes short, erect, apex densely clothed with brownish,
linear-lanceolate scales. Fronds caespitose; fertile fronds ca. 50
cm; stipe blackish brown, upward stramineous to slightly pur-
plish red, ca. 20 cm, ca. 3 mm in diam. at base, base similarly
densely scaly, upward glabrate; lamina 2-pinnate, ovate-oblong,
ca. 35 x 20 cm at middle, base slightly narrowed, apex abruptly
narrowed; pinnae under abruptly narrowed tip 8 or 9 pairs, al-
ternate, ascending, with stalk ca. 5 mm, lower pinnae subequal
to above, lanceolate, up to 18 x 3-3.5 c¢m, base equilateral,
somewhat auriculate (acroscopic auricles larger, triangular),
crenulate at margin, apex caudate-acuminate; upper pinnae ses-
sile, falcate-lanceolate, base inequilateral, truncate, somewhat
auriculate on acroscopic side, cuneate and slightly decurrent on
basiscopic side, apex acute; veins inconspicuous adaxially,
visible abaxially, pinnate in pinnules, lateral veins 7 or 8 pairs,
oblique, forked or simple (pinnate in basal acroscopic segment).
Lamina subherbaceous when dried, pale green, glabrate on both
surfaces; rachis and costae pale red-purple, with short brownish
glandular hairs abaxially, with subulate spines on adaxial side at
base of costa or costule. Sori oblong or shortly linear, 7 pairs
per pinnule (2 pairs per basal acroscopic auriculate lobes), in-
framedial; indusia brownish, oblong or shortly linear, membra-
nous, entire, persistent. Perispore surface without folds, with or-
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nate ornamentation, reticulations different in size, ridges usually
disconnected.

o Valley forests; ca. 1300 m. Chonggqing, Guizhou, Hubei, Hunan,
S Shaanxi, Sichuan.

78. Athyrium kenzo-satakei Sa. Kurata, J. Geobot. 7: 75.
1958.

I TR zi bing ti gai jue

Plants evergreen. Rhizomes erect or ascending, apex
densely clothed with blackish brown, linear-lanceolate, fibri-
form-tipped scales. Fronds caespitose; fertile fronds 42—62 cm;
stipe blackish, upward purple, 22-30 cm, 1.5-2 mm in diam.,
base similarly densely scaly, upward glabrate; lamina 2-pinnate,
narrowly triangular, 20-30 x 10-18 cm at base, base hardly nar-
rowed, truncate, apex acuminate; pinnae up to 16 pairs, basal
pinnae opposite or subopposite, upper pinnae alternate, lower
pinnae spreading, upper pinnae ascending, with stalk (1.5-)2-3
mm, basal pinnae slightly shortened, 4.5-9.5 cm, base nar-
rowed; basal 2—4 pairs of pinnae subequal in size, lanceolate,
4.5-11 x 2-3 cm at middle, base equilateral, subtruncate,
broadened, pinnate (or pinnatipartite), apex caudate-acuminate;
pinnules 8—12 pairs, basal pinnules subopposite, upper pinnules
alternate, subspreading, sessile, catadromous, deltoid-lanceolate
or oblong, 1-1.6 cm x 5-9 mm at base, base inequilateral,
rounded-truncate, auriculate on acroscopic side, auricles ob-
long, subentire, cuneate on basiscopic side, shallowly lobed or
repand, apex obtuse-rounded; fifth basal and upper pinnae grad-
ually shortened; veins inconspicuous adaxially, visible abaxi-
ally, pinnate in pinnules, lateral veins 4-7 pairs, lower veins
forked, upper veins simple, but pinnate in basal acroscopic seg-
ments. Lamina thickly papery when dried, blackish brown
adaxially, brownish green abaxially, both surfaces glabrate; ra-
chis and costae purplish, with short hairs abaxially, with sub-
ulate spines on adaxial side at base of costa or costule. Sori ob-
long, biseriate on both sides of costules on acroscopic veinlet,
subcostular; indusia brown, oblong, rarely J-shaped, membra-
nous, entire, persistent. Perispore surface without folds. 2n =
160.

Forests, wet areas; 800-2100 m. Guangdong, Guangxi, Gui-
zhou, Sichuan [Japan].

Athyrium kenzo-satakei differs from related species in the lamina
narrowly triangular; pinnae 12—16 pairs or 6 pairs under abruptly nar-
rowed apex, up to 11 cm; pinnules deltoid-lanceolate or oblong except
auriculate base, 1-1.5 X 5-9 mm (at base with acroscopic auriculate
segments), usually less than 5 mm wide at middle, less than 3 x as long
as wide at middle, subentire or minutely toothed; sori oblique to midrib;
and indusia entire.

la. Lamina gradually narrowed to apex, pinnae

12—16 pairs, lower pinnae stalked (stalk 2—3

mm), rachis and costae with sparse

short hairs .......ccccoeoeeininininnnnnene 78a. var. kenzo-satakei
1b. Lamina abruptly narrowed to apex,

pinnae up to 6 pairs below narrowed

apex, lower pinnae shortly stalked

(stalk ca. 1.5 mm), rachis and costae

with dense brownish short glandular

RIS e 78b. var. jieguishanense

78a. Athyrium kenzo-satakei var. kenzo-satakei
LA B 55 R (IR AR FH) zi bing ti gai jue (yuan bian zhong)

Athyrium arisanense (Hayata) Tagawa var. kenzo-satakei
(Sa. Kurata) Serizawa.

Lamina gradually narrowed to apex, pinnae 12—16 pairs,
lower pinnae stalked (stalk 2—-3 mm), rachis and costae with
sparse short hairs. 2n = 160.

Forests, wet areas; 800-2100 m. Guangdong, Guangxi, Guizhou,
Sichuan [Japan].

78b. Athyrium kenzo-satakei var. jieguishanense (Ching) Z.
R. Wang, Fl. Reipubl. Popularis Sin. 3(2): 225. 1999.

A B SE PR jie gui shan ti gai jue

Athyrium jieguishanense Ching, Acta Bot. Boreal.-Occid.
Sin. 6(3): 157. 1986.

Lamina abruptly narrowed to apex, pinnae up to 6 pairs
below narrowed apex, lower pinnae shortly stalked (stalk ca.
1.5 mm); rachis and costae with dense brownish short glandular
hairs.

® Open forests. Guangxi (Dingpu, Jiegui Shan, Jinxiu).

79. Athyrium longius Ching, Bull. Fan Mem. Inst. Biol., Bot.
10: 178. 1941.

KAREE # PR chang bing ti gai jue

Rhizomes short, erect, apex densely clothed with blackish
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
50-60 cm; stipe blackish brown, upward stramineous, 25-30
cm, 2.5-3 mm in diam., base densely scaly, upward glabrate;
lamina 2-pinnate, broadly ovate, ca. 25 x 15 cm, apex acumi-
nate; pinnae ca. 8 pairs, basal pinnae opposite, upper pinnae
alternate, stalked (stalk 615 mm), broadly lanceolate, 13—15 x
4-4.5 cm at middle, base subcordate, pinnate, apex acuminate;
pinnules ca. 12 pairs, alternate, subspreading, lower pinnules
shortly stalked (stalk 1-2 mm), oblong-triangular, 2-2.5 % ca. 1
cm at base, base slightly inequilateral, + auriculate (acroscopic
side larger), pinnatilobate, apex acute and serrulate; veins vis-
ible abaxially, inconspicuous adaxially, pinnate in segments,
lateral veins oblique, simple. Lamina papery when dried, dark
greenish brown, glabrate; rachis and costae with brownish short
glandular hairs abaxially. Sori oblong, ca. 7 pairs per pinnule,
inframedial, uniseriate on both sides of midrib, often 1 or 2
pairs in basal auriculate lobe of pinnule; indusia brownish,
elongated, sometimes horseshoe-shaped in auriculate lobes,
membranous, entire, persistent. Perispore surface without folds.

o Wet areas in forests on mountain slopes; 800—-1800 m. Guizhou,
Hunan.

80. Athyrium wardii (Hooker) Makino, Bot. Mag. (Tokyo) 13:
28. 1899.

P REBR hua zhong ti gai jue

Rhizomes short, erect, apex densely clothed with dark
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
(30-)45-60 cm; stipe blackish brown, upward pale stramin-
eous, (20-)25-30 cm, (1-)2.5-3 mm in diam., base densely
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clothed with scales, upward glabrate; lamina lower part pinnate-
pinnatifid to 2-pinnate, apical part pinnatipartite, deltoid-ovate
or ovate-oblong, sometimes lanceolate in small plants, (22—)25-
35 x (8-)20-25 cm at base, apex abruptly narrowed, long acu-
minate; pinnae 5-8 pairs, alternate, ascending, stalked (stalk 2—
6 mm), broadly lanceolate, 3—15 x (1.2-)3-3.5 c¢cm at middle,
base truncate, pinnate, apex obtuse to long acuminate; pinnules
1014 pairs, alternate, ascending, sessile, oblong, ca. 2 cm x 8
mm, slightly narrowed toward apex, base inequilateral, trun-
cate, slightly auriculate on acroscopic side, decurrent on basi-
scopic side, margin serrulate, apex acute or subobtuse; upper
pinnae sessile, oblong, base truncate or rounded-cuneate on
acroscopic side, slightly decurrent on basiscopic side, apex
acute or obtuse; middle pinnae pinnatilobate; veins visible
abaxially, somewhat visible adaxially, pinnate in pinnules, lat-
eral veins ca. § pairs, oblique, forked, but pinnate in basal acro-
scopic lobe (second basal veins 3-forked). Lamina papery when
dried, pale brown, glabrate; rachis stramineous, sparsely scaly;
costae and costules pale purple on abaxial surface, with dense
brownish short glandular hairs or glabrate. Sori oblong or
shortly linear, ca. 5 pairs per pinnule, inframedial, biseriate on
both sides of costule; indusia brownish, oblong or shortly linear,
membranous, entire, persistent. Perispore surface without folds.
2n=160.

Valley forests, streamsides, damp areas; 500—1900(-3600) m. An-
hui, Chongging, Fujian, Guangxi, Guizhou, Hubei, Hunan, Jiangxi, Si-
chuan, Yunnan, Zhejiang [Japan, Korea].

Athyrium wardii differs from related species in the lamina deltoid
or deltoid-ovate with abruptly narrowed apex; the pinnae ca. 5 pairs be-
low cuspidate apex; the lower pinnules of basal pinnae shortened; the
pinnules of middle pinnae ascending, oblong, inequilateral, auriculate
only at acroscopic base, ca. 8 mm wide, serrate; and the costae densely
pubescent on abaxial side.

la. Costae glabrate abaxially .................... 80c. var. glabratum
1b. Costae glandular hairy abaxially.
2a. Pinnae moderately separated from
each other; costae with dense

brownish short glandular hairs .......... 80a. var. wardii
2b. Pinnae and pinnules
APProXiMAte ....cevveveveeerereennnns 80b. var. densipinnum

80a. Athyrium wardii var. wardii
fedh B 55 R (JFL 28 A hua zhong ti gai jue (yuan bian zhong)

Asplenium wardii Hooker, Sp. Fil. 3: 189. 1860; Athyrium
tsusimense Koidzumi.

Pinnae moderately separated from each other; costae with
dense brownish short glandular hairs. 2n = 160.

Valley forests, streamsides, damp areas; 500-1900(-3600) m.
Anhui, Chongqing, Fujian, Guangxi, Guizhou, Hubei, Hunan, Jiangxi,
Sichuan, Yunnan, Zhejiang [Japan, Korea].

80b. Athyrium wardii var. densipinnum Z. R. Wang & Li
Bing Zhang, Acta Bot. Yunnan. 17: 303. 1995.

FOPHEP I S5 mi yu hua zhong ti gai jue
Pinnae and pinnules approximate.

e About 3600 m. Sichuan (Kangding).

80c. Athyrium wardii var. glabratum Y. T. Hsieh & Z. R.
Wang, F1. Reipubl. Popularis Sin. 3(2): 508. 1999.

TEEFEF K wu mao hua zhong ti gai jue
Costae without glandular hairs abaxially.
® 5001500 m. Fujian, Hunan, Zhejiang.

81. Athyrium venulosum Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 13. 1986.

KB %5 BR cu mai ti gai jue

Rhizomes short, erect, apex clothed with brown, subulate
lanceolate scales. Fronds caespitose; fertile fronds 42—60 cm;
stipe blackish brown, upward stramineous, shiny, 30-36 cm, ca.
3 mm in diam. at base, base similarly scaly, upward glabrate;
lamina 2-pinnate, deltoid-ovate, 22-26 x 21-25 cm at base, base
rounded-cuneate, apex abruptly narrowed, shortly acuminate;
pinnae ca. 15 pairs, subopposite, ascending, with stalk 2—-3 mm,
pinnae under abruptly narrowed tip 5 pairs, basal pinnae largest,
broadly lanceolate, 11-15 x 3.2-4.6 cm at middle, base equilat-
eral, subtruncate, alongside rachis, pinnate, apex long acumi-
nate; pinnules 16-18 pairs, basal pinnules opposite, upper pin-
nules alternate, ascending, sessile, several lower pinnae slightly
shortened, broadly lanceolate, middle pinnules 1.8-3 cm x 8—
12 mm at base, base inequilateral, truncate, somewhat auricu-
late and parallel to costae on acroscopic side, cuneate on basi-
scopic side, + adnate to costae or decurrent and adnate to wing
of costa, pinnatipartite, apex shortly acuminate; pinnule seg-
ments 4—6 pairs, basal acroscopic segments larger, oblong, up
to 7 X ca. 4 mm, margin with small teeth, apex obtuse-rounded;
upper segments gradually smaller; second basal and upper 4
pairs of pinnae similar to basal pinnae, but gradually shallowly
pinnatilobate; veins visible on both surfaces, protuberant abax-
ially, pinnate in segments, lateral veins 3—5 pairs, mostly sim-
ple, oblique, thick. Lamina thickly papery when dried, yellow-
green, glabrate on both surfaces; rachis and costae stramineous,
with sparse short hairs abaxially, with subulate spines on adax-
ial side at base of costa or costule. Sori oblong, only 1 per seg-
ment, 2 or 3 in basal acroscopic segments, lateral on basal acro-
scopic vein; indusia pale brown, oblong, membranous, erose at
margin, persistent. Perispore surface without folds.

o Valleys, damp areas, by rocks; 1600—1700 m. NW Hubei (Xing-
shan).

82. Athyrium christensenii Tardieu, Asplén. Tonkin, 80. 1932.
FHEE BBk zhong yue ti gai jue
Lunathyrium christensenii (Tardieu) Ching.

Rhizomes short, erect, apex densely scaly; scales dark
brown, linear-lanceolate, fibriform-tipped. Fronds caespitose;
fertile fronds 40-75 cm; stipe blackish brown, upward green-
stramineous, 18-30 cm, 2-2.5 mm in diam. at base, base simi-
larly densely scaly, upward with sparse small scales; lamina 2-
pinnate, ovate-oblong, (28-)35-55 x 12-16 cm, base narrowed,
apex acuminate; pinnae 15-20 pairs, basal pinnae subopposite,
upper pinnae alternate, spreading or slightly ascending, with
short stalk ca. 1.5 mm or subsessile, basal pinnae conspicuously
shortened, broadly lanceolate, 10—12 x ca. 2 cm, base inequi-
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lateral, narrowly cuneate on basiscopic base, pinnate, apex acu-
minate; pinnules 8—12 pairs, alternate, slightly ascending, ses-
sile, narrowly elliptic, ca. 1.2 cm x 4 mm, base adnate to costae,
decurrent on basiscopic side, margin shallowly repand-lobed
or crenate, apex rounded or obtuse-acute; middle pinnae larger,
up to 13 x ca. 2.5 cm, base equilateral, subtruncate, pinnate,
apex long acuminate, somewhat caudate; pinnules similar to
pinnules of basal pinna, slightly larger; veins slightly visible
adaxially, visible abaxially, pinnate in pinnules, lateral veins 6—
8 pairs, basal veins forked (sometimes pinnate), upper veins
simple. Lamina herbaceous when dried, light greenish brown,
glabrate on both surfaces; rachis and costae on abaxial surface
stramineous, with dense brown short glandular hairs, with sub-
ulate spines on adaxial side at base of costa or costule. Sori
shortly linear or oblong, ca. 7 pairs per pinnule, biseriate on
both sides of costules, medial or supramedial; indusia brown,
shortly linear or oblong, membranous, entire, persistent. Peri-
spore surface without folds, with granular ornamentation.

Evergreen forests; 1000-2300 m. SW Guangxi, SE Yunnan [Viet-
nam].

83. Athyrium delavayi Christ, Bull. Soc. Bot. France 52(Mém.
1): 47.1905.

THAMEE S chi zhou ti gai jue

Athyrium latibasis Ching; A. mairei Rosenstock; A. neo-
delavayi Ching & H. S. Kung.

Rhizomes short, stout, erect, apex densely clothed with
brown, linear-lanceolate, fibriform-tipped scales. Fronds caespi-
tose; fertile fronds 35-65 cm; stipe blackish brown, upward
stramineous, 15-30 cm, 2-3 mm in diam., base densely scaly,
upward glabrate; lamina 2-pinnate, ovate-oblong or lanceolate,
25-35 x 14-25 cm at middle, abruptly narrowed to caudate
apex; pinnae 16—18 pairs, lower pinnae subopposite, sessile,
gradually shortened, reflexed, base slightly narrowed, middle
pinnae spreading, upper pinnae ascending; pinnae linear-lan-
ceolate, 8—13 x 1.2—1.5 c¢m, caudate or long acuminate, toothed
at apex, base truncate, not narrowed, pinnate; pinnules 18-20
pairs, alternate, often approximate, spreading, free, basal pin-
nules slightly larger, usually + overlaying rachis, subsquare, 5—
7 X 4-6 mm, base inequilateral, truncate and slightly auriculate
on acroscopic side, cuneate on basiscopic side, dentate at mar-
gin, apex obtuse, occasionally acute; veins slightly visible adax-
ially, visible abaxially, pinnate in pinnules, lateral veins ca.
5 pairs, very oblique, forked or simple (3-forked or pinnate
in basal acroscopic veins). Lamina thinly papery when dried,
greenish brown, + with short glandular hairs on abaxial surface;
rachis and stipe abaxially with brown lanceolate scales. Sori
oblong or shortly linear, ca. 3 pairs per pinnule, inframedial;
indusia brownish, oblong or shortly linear, thinly membranous,
entire, persistent. Perispore surface without folds.

Wet areas in forests, among shrubs in valleys, forest margins;
6002500 m. Chongqing, Guangxi, Guizhou, Hubei, Sichuan, Taiwan,
Yunnan [India, Myanmar].

“Athyrium costale T. Moore var. polystichoides” (T. Moore, Index
Fil. 180. 1860) belongs here but is a nomen nudum and was not there-
fore validly published (Melbourne Code, Art. 38.1(a)).

84. Athyrium caudiforme Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 21. 1986.

KJEB SRR chang wei ti gai jue

Rhizomes short, erect, apex densely scaly; scales dark
brown, linear-lanceolate, fibriform-tipped. Fronds caespitose;
fertile fronds 50-60 cm; stipe blackish brown, upward stramin-
eous, 25-30 c¢cm, ca. 3 mm in diam. at base, base similarly
densely scaly, stipe and rachis with dense brownish short glan-
dular hairs; lamina 2-pinnate, ovate-oblong, 30-35 x up to
25 cm, base narrowed, apex shortly acuminate; pinnae 18-20
pairs, lower pinnae opposite, reflexed, upper pinnae alternate,
spreading, basal 2 pairs of pinnae slightly shortened, slightly
narrowed at base; middle pinnae linear-lanceolate, 14-16 x 2—
2.5 cm at middle, base subequilateral, truncate, pinnate, apex
long acuminate or caudate; pinnules 18-20 pairs, basal pin-
nules opposite, upper pinnules alternate, spreading, sessile,
basal pinnules larger, = pinnatilobate, overlaying rachis; pin-
nules other than basal pinnules oblong-triangular, up to 1.2 cm
x ca. 4 mm at middle, base inequilateral, truncate and auriculate
on acroscopic side, auricles long, narrowly cuneate on basi-
scopic side, with 2 or 3 shallow segments or duplicate teeth,
apex shortly acuminate; veins inconspicuous adaxially, visible
and protuberant abaxially, pinnate in pinnules, lateral veins 5 or
6 pairs, oblique, lower veins forked, upper veins simple, pinnate
in auriculate lobes. Lamina firmly papery, brown-green, gla-
brate on both surfaces; costae abaxially brown-stramineous,
with dense brownish short glandular hairs, with subulate spines
on adaxial side at base of costa or costule. Sori oblong, 4 or 5
pairs per pinnule, biseriate on both sides of costule, inframedial;
indusia brownish, oblong, membranous, entire, persistent. Peri-
spore surface without folds.

® Forests, among shrubs; 1000—1600 m. Hunan, W Sichuan.

Athyrium caudiforme looks very similar to 4. subrigescens but
differs by being larger, and having pinnae longer, long acuminate and
caudate at apex, pinnules basal acroscopic side prominently auriculate
at base, and midrib on adaxial surface without spines.

85. Athyrium subrigescens (Hayata) Hayata ex H. It6, Bot.
Mag. (Tokyo) 52: 647. 1938.

WEB G HR i ti gai jue
Diplazium subrigescens Hayata, Icon. Pl. Formosan. 4:

219. 1914; Athyrium elegans Tagawa; A. subrigescens var.
pubigerum Sa. Kurata.

Rhizomes short, erect or ascending, apex densely scaly;
scales brown, linear-lanceolate, fibriform-tipped. Fronds caes-
pitose; fertile fronds up to 55 cm; stipe blackish brown, upward
pale stramineous, 15-26 cm, ca. 2.5 mm in diam. at base, base
similarly scaly, upward glabrate; lamina 2-pinnate, ovate-
oblong, ca. 25 x 20 cm, base slightly narrowed, apex acumi-
nate; pinnae ca. 15 pairs, alternate, subspreading, sessile, basal
2 or 3 pairs of pinnae slightly shortened, middle pinnae lanceo-
late, 10-12 x ca. 2 cm, base equilateral, truncate, pinnate, apex
shortly caudate; pinnules ca. 18 pairs, alternate, approximate,
ascending, sessile, basal pinnules + overlaying rachis, middle
pinnules oblong-triangular, ca. 1 cm x 6 mm at base, base in-
equilateral, truncate and auriculate on acroscopic side, auri-
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cles rounded at apex, narrowly cuneate on basiscopic base,
with short teeth at margin, apex acute; veins slightly visible
adaxially, visible and protuberant abaxially, pinnate in pin-
nules, lateral veins 5 or 6 pairs, oblique, lower veins forked,
upper veins simple, pinnate in auriculate lobes. Lamina sub-
herbaceous when dried, greenish brown, glabrate on both sur-
faces; rachis stramineous, glabrate abaxially, with dense brown
short glandular hairs adaxially, costae densely hairy abaxially,
with subulate spines on adaxial side at base of costa or costule.
Sori shortly linear or oblong, 4 or 5 pairs per pinnule, biseriate
on both sides of costules, subcostular; indusia brownish, shortly
linear or oblong, membranous, entire, persistent. Perispore sur-
face without folds.

Forests; 1900-2400 m. Taiwan [Japan].

Athyrium subrigescens is very close to A. delavayi and was treated
as a synonym of 4. delavayi by C. M. Kuo (Taiwania 30: 65. 1985). The
relationship between these needs further investigation.

86. Athyrium decorum Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 13. 1986.

MG ZEBR lin guang ti gai jue

Rhizomes short, erect, apex with dense broadly lanceolate
dark brown scales. Fronds caespitose; fertile fronds 25-65 cm;
stipe stramineous, 25-30 cm, ca. 2 mm in diam., base densely
scaly, upward glabrate; lamina pinnate-pinnatipartite to 2-pin-
nate, oblong, (15-)30-35 x (5-)15-17 cm at middle, base
slightly narrowed, apex acuminate; pinnae 8—15 pairs, basal
pinnae subopposite, upper pinnae alternate, ascending, shortly
stalked (stalk 1-2 mm), lanceolate; lower pinnae 2-8 x 1.2-2
cm at base, base rounded-truncate, subequilateral, sometimes
slightly auriculate on acroscopic side, pinnate, apex acuminate;
pinnules ca. 12 pairs, basal pinnules subopposite, upper pin-
nules alternate, ascending, sessile, lower pinnules subrhomboid,
8-10 mm (basal acroscopic one larger, 1.2-1.5 cm, pinnati-
lobate), ca. 4 mm wide at base, base inequilateral, truncate on
acroscopic side, narrowly cuneate and decurrent on basiscopic
side, margin lobed, dentate, or serrate, apex ca. 2-crenate and
obtuse; veins visible abaxially, pinnate in pinnules, lateral veins
7 pairs, oblique, lower veins 2- or 3-forked, upper veins simple.
Lamina thinly herbaceous when dried, light greenish brown,
glabrate; rachis and costae stramineous, glabrate abaxially, with
subulate spines on adaxial side at base of costa or costule. Sori
shortly linear or oblong, 3 or 4 pairs per pinnule, costular,
biseriate on both sides of costule; indusia brownish, shortly lin-
ear or oblong, membranous, entire, persistent. Perispore surface
without folds.

e Forests, wet areas; 2700-3300 m. NW Yunnan.

Athyrium decorum looks like A. fangii in frond appearance but
differs by the spines on the adaxial surface of rachis, costae, and mid-
ribs thick, shortly subulate, not needlelike.

87. Athyrium uniforme Ching, Acta Bot. Boreal.-Occid. Sin.
6(1): 11. 1986.

[FJE#E 553k tong xing ti gai jue

Athyrium bijiangense Y. T. Hsieh & W. M. Chu; 4. gong-
shanense Ching.

Fronds caespitose; fertile fronds (40-)65-110 cm; stipe
stramineous, (18—)28-50 c¢m, ca. 2.5 mm in diam., base sparsely
scaly; scales dark brown and narrowly lanceolate, upward gla-
brate; lamina 2-pinnate, deltoid-oblong, (25-)35-60 x (9-)18—
30 cm, base broadly cuneate, apex acuminate; pinnae 10—18
pairs, basal pinnae opposite, upper pinnae alternate, obliquely
spreading, shortly stalked or sessile, several basal pinnae equal
in size, broadly lanceolate, (5-)11-14 x 2-3(—4) cm, base not
narrowed, rounded-truncate, equilateral, with very short stalk
ca. | mm, pinnate, apex long acuminate; pinnules ca. 15 pairs,
lower pinnules subopposite, upper pinnules alternate, sub-
spreading, basal pinnules oblong-lanceolate, somewhat falcate,
separated from each other, 2-2.2 cm X ca. 5 mm, base sub-
equilateral, slightly auriculate on acroscopic side, adnate to
costae on basiscopic side, but not decurrent, pinnatilobate to
1/3, apex subobtuse or obtuse-acute and serrate; small pinnule
segments rounded and with 1 or 2 teeth at apex; upper pinnae
gradually shortened, lanceolate, somewhat falcate, separate from
each other; veins visible abaxially, 2- or 3-forked in segments.
Lamina papery when dried, pale green, glabrate; rachis and
costae stramineous abaxially, with subulate spines on adaxial
side at base of costa or costule. Sori oblong or shortly linear, 7—
10 pairs per pinnule, biseriate on both sides of costules; indusia
dark brown, oblong or shortly linear, membranous, entire, per-
sistent. Perispore surface without folds.

e Evergreen broad-leaved forests, wet areas; 1200-2600 m. NW
Yunnan.

Athyrium uniforme is very close to A. mengtzeense and sympatric
with it but differs by the lamina and pinnules usually narrower and
longer, the pinnae usually shortly stalked, and the spines on the upper
costae and rachis very short.

88. Athyrium roseum Christ, Bull. Herb. Boissier 6: 961.
1898.

IILBF ISR mei gui ti gai jue

Rhizomes short, erect, apex densely scaly; scales dark
brown, linear-lanceolate. Fronds caespitose; fronds ca. 50 cm;
stipe blackish brown, upward light red-purple, ca. 22 cm, ca. 2
mm in diam., base similarly scaly, upward glabrate; lamina 2-
pinnate, ovate-lanceolate, up to 35 x ca. 15 cm, base slightly
narrowed, apex acuminate; pinnae ca. 10 pairs, alternate,
spreading, sessile, lower pinnae falcate-lanceolate, up to 10 x
ca. 1.7 cm, base truncate, alongside rachis, pinnate, apex cau-
date-acuminate; pinnules 16-20 pairs, alternate, approximate,
ascending, sessile; lower pinnules suboblong, 8-9 x 3—4 mm at
middle, base inequilateral, truncate, somewhat auriculate on
acroscopic side, cuneate on basiscopic side, margin promi-
nently or finely toothed or shallowly lobed, apex obtuse, ob-
tuse-rounded, or acute; veins inconspicuous adaxially, visible
abaxially, pinnate in pinnules, lateral veins ca. 7 pairs, lower
veins forked, upper veins simple, but pinnate in auriculate lobes.
Lamina papery when dried, pale greenish brown, glabrate on
both surfaces; rachis and costae pale red-purple, glabrate abax-
ially, with subulate spines on adaxial side at base of costa or
costule. Sori oblong, 3 or 4 pairs per pinnule, subcostular; indu-
sia brownish, oblong, membranous, entire, persistent. Perispore
surface without folds.
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® Mountain forests; 1600-2400 m. Yunnan.

Athyrium roseum differs from related species in the lamina nar-
rowly ovate or lanceolate, acuminate; the pinnae sessile or very shortly
stalked; the pinnules suboblong, obtuse or acute at apex, unlobed or
shallowly lobed, toothed at margin, inequilateral at base, cuneate on the
basiscopic side, subauriculate, truncate and parallel to costa on the acro-
scopic side; spines prominent on the adaxial side of costae and the distal
part of rachis; and the rachis and costae shiny, glabrate abaxially. At/y-
rium roseum is most similar to A. mengtzeense but differs by the lamina
and costae glabrate on the abaxial surface.

la. Pinnules obtuse or obtuse-rounded
at apex, prominently toothed or

shallowly lobed at margin ............ccoueueee. 88a. var. roseum
1b. Pinnules acute or obtuse at apex,
finely toothed at margin ..................... 88b. var. fugongense

88a. Athyrium roseum var. roseum
PP 5 R (R4S ) mei gui ti gai jue (yuan bian zhong)

Pinnules obtuse or obtuse-rounded at apex, prominently
toothed or shallowly lobed at margin.

® Mountain forests; ca. 1600 m. Yunnan (Mengzi).

88b. Athyrium roseum var. fugongense Z. R. Wang, Fl. Rei-
publ. Popularis Sin. 3(2): 508-509. 1999.

RO SE PR fu gong ti gai jue
Pinnules acute or obtuse at apex, finely toothed at margin.

o Evergreen broad-leaved forests on mountain slopes; ca. 2400 m.
Yunnan (Fugong).

89. Athyrium mengtzeense Hieronymus, Hedwigia 59: 319.
1918.

% E 55 meng zi ti gai jue

Asplenium sinense Baker; Athyrium confertipinnum Ching;
A. liangwangshanicum Ching; A. sinense (Baker) C. Christen-
sen (1913), not Ruprecht (1845); A. thelypterioides (Michaux)
Desvaux var. henryi Christ.

Rhizomes short, erect, apex densely scaly; scales dark
brown, linear-lanceolate, fibriform-tipped, wavy. Fronds caespi-
tose; fertile fronds (30-)50-84 cm; stipe blackish brown, up-
ward light red-purple, (8-)22-28 cm, base 2-3.5 mm in diam.,
similarly scaly, upward glabrate; lamina 2-pinnate-pinnati-
lobate, ovate or oblong-ovate, (25-)35-50 x 15-24 cm at mid-
dle, base not narrowed or slightly narrowed, apex acuminate or
slightly abruptly narrowed; pinnae 10-20 pairs, alternate,
spreading or slightly ascending, subsessile, falcate-lanceolate,
lower pinnae opposite, basal 2 or 3(or 4) pairs of pinnae
slightly shortened, 7-15 x 1.7—4 cm, base slightly narrowed,
truncate, alongside rachis, apex caudate-acuminate, descending
or spreading; middle pinnae linear-lanceolate, 12-13 x 2.2-3
cm, base equilateral, truncate, broader, pinnate, apex long acu-
minate; pinnules 1620 pairs, alternate, basal pinnules suboppo-
site, approximate, ascending or subspreading, subsessile; basal
pinnules oblong-lanceolate or deltoid-oblong, 8-16 x 3—7 mm
at middle, base inequilateral, truncate, somewhat auriculate on
acroscopic side, cuneate on basiscopic side, with small teeth or

pinnatilobate to 1/2, apex obtuse to acute; pinnule segments
with small teeth at apex; veins inconspicuous adaxially, visible
abaxially, pinnate in pinnules, lateral veins 7 or 8 pairs, lower
veins forked, upper veins simple, pinnate in auriculate lobes.
Lamina thinly papery when dried, pale greenish brown, gla-
brate on both surfaces; rachis and costae pale red-purple abax-
ially, with dense brownish short glandular hairs, with thick
spines on adaxial side at base of costa or costule. Sori oblong or
shortly linear, 3—7 pairs per pinnule (sometimes with 1 or 2
pairs in auriculate lobes), biseriate on both sides of costules,
inframedial; indusia brownish, oblong or shortly linear, mem-
branous, entire, persistent. Perispore surface without folds,
with granular ornamentation.

® Mountain forests, forest margins, shrub groves at streamsides;
1500-3000 m. W Guizhou, SW Sichuan, ?Taiwan, Yunnan.

90. Athyrium epirachis (Christ) Ching in C. Christensen, In-
dex Filic., Suppl. 3: 41. 1934.

HhAREE G R zhou guo ti gai jue

Diplazium epirachis Christ, Bull. Soc. Bot. France
52(Mém. 1): 51. 1905; Athyrium eremicola Oka & Kurata; A.
lilacinum Ching; A. muticum Christ; A. subcoriaceum Ching; A.
wardii (Hooker) Makino var. elongatum Christ.

Rhizomes short, erect, apex densely scaly; scales dark
brown in central part, brownish in marginal part, linear-lanceo-
late, fibriform-tipped. Fronds caespitose; fertile fronds 30-80
cmy; stipe blackish brown, upward brown-stramineous to pale
purplish red, 18-25 cm, 2-3 mm in diam. at base, base similarly
scaly, upward glabrate; lamina pinnate or 2-pinnate, oblong-lan-
ceolate, 20-50 x 7-27 cm, apex acuminate; pinnae 2022 pairs,
alternate, subspreading, stalked (stalk ca. 1.5 mm), lanceolate,
4-14 x 1-3.5 cm, with acute long teeth at apex, base subequi-
lateral, rounded-truncate, auriculate on acroscopic side, variably
pinnatifid (up to 1/2-2/3 to costa) or pinnate; in 2-pinnate lam-
ina, pinnules ca. 20 pairs, basal pinnules opposite, upper pin-
nules alternate, spreading, subsessile, suboblong, 1.2—1.8 cm %
5—7 mm, base inequilateral, rounded-cuneate and somewhat
auriculate or not on acroscopic side, narrowly cuneate and
decurrent on basiscopic side, margin crenate, apex obtuse or
obtuse-rounded and toothed; veins inconspicuous adaxially,
visible abaxially, pinnate in pinnules or segments, lateral
veins 3-5 pairs, forked or simple, considerably oblique. Lamina
thickly papery when dried, yellowish brown or greenish brown,
glabrate on both surfaces; rachis and costae abaxially brown- or
red-stramineous, purplish, with dense brown short glandular
hairs, with subulate spines on adaxial side at base of costa or
costule. Sori shortly linear or oblong, 1 per segment or 3—5
pairs per pinnule, costular or costal; indusia shortly linear or
oblong, membranous, entire, persistent. Perispore surface with-
out folds, with granular ornamentation. 2r = §0.

Evergreen broad-leaved forests, bamboo forests; 800-2000 m.
Chongqing, Fujian, S Guangdong, Guangxi, Guizhou, SW Hubei, Hu-
nan, Sichuan, Taiwan (Taidong, Yilan), Yunnan [Japan].

91. Athyrium pubicostatum Ching & Z. Y. Liu, Bull. Bot.
Res., Harbin 4(3): 7. 1984.

FMBE TR gui zhou ti gai jue
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Athyrium guizhouense Ching; A. hirtirachis Ching & Z.
Y. Liu (1984), not Ching & Y. P. Hsu (1974); A. pseudo-
epirachis Ching; A. sessile Ching; A. subpubicostatum Ching
& Z.Y. Liu.

Rhizomes short, erect, apex densely scaly; scales dark
brown, linear-lanceolate, fibriform-tipped. Fronds caespitose;
fertile fronds 3545 cm; stipe blackish brown, upward stramin-
eous, 15-18 cm, 2.5-3 mm in diam. at base, base similarly
densely scaly, clothed with brownish short glandular hairs in
distal part; lamina 2-pinnate, narrowly subtriangular, 25-30 x
15-20 cm, base not narrowed, apex acuminate; pinnae 13-16
pairs, lower pinnae subopposite, upper pinnae alternate, sub-
spreading, sessile, basal pinnae slightly shortened, frequently
reflexed, narrowed at base; lower pinnae lanceolate, ca. 10 x
2.5-3 cm, base equilateral, truncate, apex long acuminate; up-
per pinnae falcate-lanceolate, gradually shortened upward, base
slightly unequally sided, auriculate, cuneate and slightly decur-
rent on basiscopic side, pinnate, apex acuminate; pinnules 12—
16 pairs, basal pinnules opposite, larger and alongside rachis;
upper pinnules alternate, approximate, subspreading; basal 2 or
3 pairs of pinnules deltoid-oblong, 1-1.3 cm x 5-7 mm, base
unequally sided, subtruncate, prominently auriculate on acro-
scopic side, cuneate and slightly decurrent on basiscopic side,
margin crenate, apex acute; veins inconspicuous adaxially, visi-
ble abaxially, pinnate in pinnules, lateral veins ca. 7 pairs,
lower veins forked, upper veins simple, basal acroscopic veins
often pinnate. Lamina papery when dried, pale greenish brown,
glabrate; rachis and costae stramineous, with dense brownish
short glandular hairs on adaxial surface, with subulate spines
on adaxial side at base of costa or costule. Sori oblong or
shortly linear, 3—6 pairs per pinnule, biseriate on both sides of
costules, inframedial; indusia brown, oblong or shortly linear,
membranous, entire, persistent. Perispore surface without folds,
reticulate. 2n = 80*.

e Evergreen broad-leaved forests, bamboo forest margins; 200—
2600 m. Chongging, Guangxi, Guizhou, Hubei, Hunan, Sichuan, Tai-
wan, Yunnan.

“Athyrium kweichowense” (Ching in Y. L. Zhang et al., Sporae
Pterid. Sin. 206. 1976) belongs here but was not validly published be-
cause no Latin description or diagnosis, or reference to such, was pro-
vided (Melbourne Code, Art. 39.1).

92. Athyrium otophorum (Miquel) Koidzumi, Fl. Symb.
Orient.-Asiat. 40. 1930.

JEF B guang ti gai jue

Asplenium otophorum Miquel, Ann. Mus. Bot. Lugduno-
Batavi 3: 175. 1867; Athyrium erythrocaulon Ching; A. riges-
cens Makino; A. sinovidalii Ching & Z. Y. Liu; A. vidalii Nakai
var. chinense Koidzumi; A. violascens Diels; Diplazium oto-
phorum (Miquel) C. Christensen.

Rhizomes short, ascending, apex densely clothed with
brown or blackish brown, linear-lanceolate, fibriform-tipped
scales. Fronds caespitose; fertile fronds 45-70(-85) cm; stipe
blackish brown, upward slightly purplish red, (15-)25-35 cm,
2.5-3 mm in diam., base densely clothed with scales, upward

glabrate; lamina 2-pinnate, narrowly ovate or deltoid-ovate,
25-35(-50) x 20-25 cm at middle, base not narrowed, apex
abruptly narrowed; pinnae ca. 15 pairs, under abruptly nar-
rowed tip ca. 7 pairs, basal pinnae opposite, upper pinnae alter-
nate, subspreading, sessile or very shortly stalked, lanceolate;
middle pinnae 10-12(-25) x 2.5-3.5 cm, base truncate, pinnate,
apex long acuminate; pinnules 14—17 pairs, alternate, sub-
spreading, sessile, lower pinnules subtriangular to oblong-lan-
ceolate, 1-1.7 cm x 4—6 mm at middle, base inequilateral, trun-
cate, parallel to costae, auriculate on acroscopic side, auricles
triangular, cuneate on basiscopic side, subentire or with small
tooth at acroscopic margin, apex acute; veins visible abaxially,
inconspicuous adaxially, pinnate in pinnules, lateral veins 7 or 8
pairs, oblique, lower veins forked, basal acroscopic veins 2-pin-
nate or 3-forked. Lamina papery when dried, pale brown, gla-
brate on both surfaces; rachis and costae pale red-purple, gla-
brate abaxially, with subulate spines on adaxial side at base of
costa or costule. Sori oblong or shortly linear, 3-5 pairs per
pinnule, inframedial; indusia brownish, oblong or shortly linear,
membranous, entire, persistent. Perispore surface without folds,
with granular ornamentation. 2n = 160.

Evergreen broad-leaved forests, bamboo forests, wet areas; 400—
1400(=3000) m. Anhui, Chongging, Fujian, Guangdong, Guangxi, Gui-
zhou, Hubei, Hunan, Sichuan, Taiwan, Yunnan, Zhejiang [Japan, Korea].

Knapp (Ferns Fern Allies Taiwan, 439. 2011) noted that Athyrium
otophorum is closely allied with 4. delavayi, A. epirachis, and A. pubi-
costatum;, and, although it is often distinguished by the glabrous abaxial
surface of the rachis and costae, sessile pinnae, and auriculate pinnule
bases, its diagnostic characters are not always definite.

93. Athyrium kuratae Serizawa, J. Jap. Bot. 45: 117. 1970.
A H B S5  cang tian ti gai jue

Rhizomes erect, moderately stout, scaly at apex; scales
dark brown, narrowly lanceolate, fibriform-tipped. Fronds caes-
pitose; fertile fronds ca. 60 cm; stipe purplish red, slightly
shiny, 15-50 cm; lamina 2-pinnate, ovate, 2040 x 15-25 cm,
base rounded-truncate, apex slightly abruptly narrowed; pinnae
8—10 pairs, basal 1 or 2 pairs of pinnae subopposite, spreading;
upper pinnae alternate, oblique, lanceolate, acuminate; basal
pinnae ovate-lanceolate, nearly as long as second basal pinna,
shortly stalked, base narrowed; pinnules anadromous or subop-
posite, pinnules on basiscopic side of pinna longer than those
on acroscopic side; pinnae above basal and subbasal pinnae
sessile, base not narrowed, pinnules catadromous; middle pin-
nae ca. 15 x 4 cm, pinnate; pinnules 10—12 pairs, oblong, 15-30
x 5-8 mm, sessile, base inequilateral, auriculate, parallel to
costa on acroscopic side, cuneate on basiscopic side, crenate at
margin, basiscopic pinnules of basal pinnae sometimes pinnati-
lobate, apex obtuse. Lamina papery when dried, rachis and cos-
tae hairy in adaxial groove, costae with spines adaxially, but
costules without spines adaxially. Sori shortly linear or oblong,
occasionally J-shaped, biseriate on both sides of costules; in-
dusia shortly linear, oblong, or J-shaped, persistent. 2 = 160.

Mountain forests; 24002500 m. ?Taiwan, Yunnan [S Japan].

C. M. Kuo (Taiwania 30: 65. 1985) thought Athyrium kuratae to
be conspecific with 4. otophorum. Their relationship requires further
investigation.
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94. Athyrium arisanense (Hayata) Tagawa, Acta Phytotax.
Geobot. 2: 195. 1933.

Rl FL 1L B 35 3% a i shan ti gai jue

Diplazium arisanense Hayata, Icon. Pl. Formosan. 4: 212.
1914.

Rhizomes short, erect, apex densely clothed with pale
brown, linear-lanceolate scales. Fronds caespitose; fertile fronds
45-60 cm; stipe blackish brown, upward light purplish red, 25—
30 cm, ca. 2.5 mm in diam., base densely scaly, upward gla-
brate; lamina 2-pinnate, deltoid-ovate, 30-35 x ca. 18 cm at
base, base broader, apex slightly abruptly narrowed, long acu-
minate; pinnae ca. 10 pairs, alternate, ascending, shortly stalked
(stalk ca. 2 mm), basal pinnae not shortened, slightly narrowed
toward base, lower pinnae subfalcate-lanceolate, ca. 13 x 3-3.5
cm at middle, base rounded-truncate, slightly unequally sided,
pinnate, apex long acuminate; pinnules ca. 14 pairs, basal pin-
nules opposite, upper pinnules alternate, ascending, sessile;
lower pinnules oblong, 1.3—1.5 x 5—6 mm at base, base in-
equilateral, truncate, somewhat auriculate on acroscopic side,
cuneate, almost not decurrent on basiscopic side, margin entire
or somewhat repand, with small teeth toward apex, apex obtuse
and mucronate; veins inconspicuous adaxially, visible abaxially,
pinnate in pinnules, lateral veins ca. 7 pairs, oblique, mostly
forked, but pinnate in auriculate lobes. Lamina papery when
dried, pale green, glabrate on both surfaces; rachis and costae
abaxially slightly purplish, sparsely shortly hairy, with subulate
spines on adaxial side at base of costa or costule. Sori elliptic, 3
or 4 pairs per pinnule, biseriate on both sides of costules,
subcostular; indusia brownish, oblong, sometimes reniform at
base of pinnules, membranous, entire, often fugacious at ma-
turity. Perispore surface without folds. 2n = 160.

Broad-leaved forests; 600-2500 m. Taiwan [Japan].

95. Athyrium caudatum Ching, Acta Bot. Boreal.-Occid. Sin.
6(1):21. 1986.
BRI S BR wei yu ti gai jue

Fertile fronds up to 68 cm; stipe brown, upward pale red-
purple, shiny, ca. 30 cm, ca. 3 mm in diam., base densely
clothed with dark brown, linear-lanceolate scales, upward gla-
brate; lamina 2-pinnate, ovate-triangular, up to 35 x ca. 25 cm,
base hardly narrowed, apex abruptly narrowed; pinnae under
abruptly narrowed tip 8 or 9 pairs, basal pinnae subopposite,
basal and subbasal pinnae slightly shortened, base not nar-
rowed; middle pinnae broadly lanceolate, 13—-15 x 2.5-3 cm,
base equilateral, rounded-truncate, pinnate, apex caudate-acu-
minate; pinnules 16—18 pairs, alternate, approximate, sub-
spreading, basal pinnules slightly larger, acroscopic pinnules
close to rachis, basal 2 or 3 pairs of pinnules adnate to costae,
separate from each other, suboblong, 10-16 x 5—7 mm, base
unequally sided, auriculate on acroscopic side, slightly decur-
rent on basiscopic side, margin toothed, apex acute; veins in-
conspicuous adaxially, visible abaxially, pinnate in pinnules,
lateral veins 5-8 pairs, lower veins forked, upper veins simple,
but pinnate in auriculate lobes. Lamina firmly herbaceous
when dried, pale greenish brown adaxially, grass-green abaxi-
ally, glabrate on both surfaces; rachis and costae abaxially

brown-stramineous, slightly purplish red, with dense brownish
short glandular hairs, with subulate spines on adaxial side of
costa or costule. Sori oblong or shortly linear, 2—4 pairs per
pinnule, biseriate on both sides of costules, subcostular; indusia
brownish, oblong or shortly linear, thinly membranous, entire,
often fugacious at maturity. Perispore surface without folds.

@ Forests, streamsides; 1900-2600 m. NW Yunnan.

Athyrium caudatum is very similar to 4. epirachis but differs by
the lamina deltoid-ovate, abruptly narrowed at apex, pinnae long acumi-
nate-caudate at apex, and basal pinnules prominently auriculate on the
acroscopic side.

96. Athyrium adpressum Ching & W. M. Chu, Acta Bot.
Boreal.-Occid. Sin. 6(1): 13. 1986.
& FHESEBR jin ping ti gai jue

Rhizomes short, stout, erect, apex densely clothed with
brown, lanceolate scales. Fronds caespitose; fertile fronds 30—
75 cm; stipe blackish brown, upward brown-stramineous, ca. 38
cm, ca. 3 mm in diam. at base, base similarly scaly, upward
glabrate; lamina 3-pinnate, deltoid-ovate, ca. 38 x 34 cm, base
subtruncate, apex acuminate; pinnae ca. 12 pairs, alternate, as-
cending, with stalk ca. 1 cm, basal pinnae larger, oblong-ovate,
ca. 19 x 8 cm at middle, base rounded-cuneate, 2-pinnate, apex
long acuminate; pinnules ca. 12 pairs, alternate, ascending, basi-
scopic pinnules usually slightly longer than acroscopic pin-
nules, basal pinnules slightly shortened, middle pinnules ovate-
oblong, up to 4.6 x ca. 2 cm at base, base inequilateral, truncate,
parallel to costae on acroscopic side, narrowly cuneate on basi-
scopic side, with stalk 2-3 mm, pinnate, apex obtuse or obtuse-
acute; secondary pinnules 7 or 8 pairs, alternate, subspreading,
very shortly stalked or sessile, acroscopic secondary pin-
nules usually larger than basiscopic pinnules, basal acroscopic
secondary pinnules largest, oblong-ovate, ca. 1.4 cm x 5-7 mm
at base, base broadly cuneate, inequilateral, pinnatipartite, apex
obtuse-rounded; tertiary segments ca. 3 pairs, oblong, up to 4 x
ca. 3 mm, apex rounded with teeth; veins visible on both sur-
faces, pinnate in segments, lateral veins 2 or 3 pairs, simple.
Lamina herbaceous when dried, greenish brown, glabrate on
both surfaces; rachis and costae stramineous on abaxial surface,
sometimes pale purplish red, glabrate, with needlelike spines on
costa, costule, and midrib adaxially. Sori elliptic, 1 per segment,
but 2 or 3 pairs in basal acroscopic segments, subcostular; in-
dusia yellow-brown, elliptic, membranous, erose at margin, per-
sistent. Perispore surface without folds, with granular ornamen-
tation.

® Mossy forests; 1700-2600 m. S Yunnan.

97. Athyrium rhachidosorum (Handel-Mazzetti) Ching in C.
Christensen, Index Filic., Suppl. 3: 43. 1934.

WA BFZEBR zhou sheng ti gai jue

Asplenium rhachidosorum Handel-Mazzetti, Symb. Sin. 6:
33.1929; Athyrium amoenum C. Christensen; A. densisorum X.
C. Zhang; A. wuliangshanense Ching.

Rhizomes short, erect, apex densely clothed with dark
brown, lanceolate scales. Fronds caespitose; fertile fronds (25-)
40-80 cm; stipe blackish brown, upward stramineous, (10-)15—
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30 cm, 1.5-2.5 mm in diam., base sparsely scaly, upward gla-
brate; lamina 2-pinnate to 3-pinnate-pinnatifid, oblong-lance-
olate or oblong, (12-)20-45 x (6—)9-18 cm at middle, base
almost not narrowed, apex acuminate; pinnae (8—)15-24 pairs,
basal pinnae subopposite, upper pinnae alternate, oblique, with
stalk (2—)4—7 mm, basal pinnae slightly shortened, second basal
pinnae lanceolate or somewhat falcate, (3—)7-14 x 1.5-3.8 cm,
base rounded-cuneate, 2-pinnate-pinnatifid, apex acuminate;
pinnules (6—)10-20 pairs, alternate, anadromous, oblique, sep-
arate from each other, stalked, lanceolate, 1.2-2.5 cm x 5-9
mm, base inequilateral, rounded-cuneate, pinnate, apex acumi-
nate; secondary pinnules 3-8 pairs, alternate, oblique, broadly
linear or oblong, 3—6 x 1-2 mm, =+ connate to each other by nar-
row wing of costule, pinnatipartite, apex obtuse, cuneate; ulti-
mate segments 2—4 pairs, oblique, linear; veins visible on both
surfaces, pinnate in ultimate pinnules, lateral veins 14 pairs,
oblique, simple or forked in basal acroscopic veins. Lamina
thinly herbaceous when dried, greenish brown, glabrate; rachis
and costae stramineous abaxially, with needlelike spines on
adaxial side at base of costa and costule. Sori small, elliptic, or-
bicular-reniform, or horseshoe-shaped, 1 per segment or ulti-
mate pinnules, costular; indusia brownish, elliptic, orbicular-
reniform, or horseshoe-shaped, membranous, subentire or erose,
partly fugacious at maturity. Perispore surface without folds.

Mixed alpine forests; 1900-3700 m. SW Sichuan, Xizang, Yunnan
[N Myanmar].

98. Athyrium araiostegioides Ching, Acta Bot. Boreal.-Occid.
Sin. 6(2): 103. 1986.

FE MR EPR ujiao ti gai jue

Rhizomes short, erect, apex with sparse brown or blackish
brown, lanceolate small scales. Fronds caespitose; fertile fronds
3045 cm; stipe stramineous, 14-22 ¢cm, 1-2 mm in diam., base
similarly scaly, upward glabrate; lamina 3-pinnate-pinnatifid,
oblong-lanceolate, 20-28 x ca. 9 cm at middle, base hardly
narrowed, apex acuminate; pinnae ca. 15 pairs, alternate, as-
cending, with stalk ca. 2 mm, basal pinnae slightly shortened,
second basal pinnae lanceolate, up to 6.5 x ca. 2.2 cm at base,
base rounded-cuneate, 2-pinnate-pinnatifid, apex acuminate;
pinnules 10—12 pairs, alternate, ascending, lower pinnules
stalked (stalk ca. 1 mm), oblong, up to 1.2 cm x 5-6 mm, base
inequilateral, rounded-cuneate, pinnate, apex obtuse; secondary
pinnules 3-5 pairs, alternate, ascending, acroscopic pinnules
usually slightly larger than basiscopic pinnules; basal acro-
scopic secondary pinnules largest, oblong, ca. 3 x 1.5-2 mm,
base cuneate, decurrent and adnate to wing of costule on basi-
scopic side, pinnatipartite, apex acute; ultimate segments up to
5, ascending, subulate or linear, apex acute or acuminate, some-
times deeply 2-parted; veins inconspicuous adaxially, visible
abaxially, pinnate in secondary pinnules, lateral veins 1-3 pairs,
oblique, simple or forked. Lamina thinly herbaceous when
dried, greenish brown, glabrate on both surfaces; rachis, costae,
and costules stramineous, glabrate abaxially, with needlelike
spines on adaxial side at base of costae, costules, or midribs.
Sori elliptic, reniform, or + horseshoe-shaped, inframedial, close
to midrib, 1 per segment or ultimate pinnules; indusia yellow-
brown, elliptic, reniform, or + horseshoe-shaped, membranous,

erose at margin or subentire, persistent. Perispore surface with-
out folds.

e Broad-leaved and mixed forests; 1700-2600 m. SW Sichuan,
Yunnan.

99. Athyrium chingianum Z. R. Wang & X. C. Zhang, Bull.
Bot. Res., Harbin 11(3): 12. 1991.

ZIKEF#BR qin shi ti gai jue

Rhizomes slender, creeping, 1-2 mm in diam., with sparse
dark brown ovate-lanceolate scales. Fronds distant; fertile fronds
10-25 cm; stipe stramineous, 5—-15 cm, ca. | mm in diam., base
with sparse dark brown lanceolate scales, upward glabrate; lam-
ina pinnate, ovate-oblong, 6—13 x 4—6 cm, apex acuminate;
lower pinnae narrowly lanceolate, ascending, sessile, pinnati-
partite, basal acroscopic pinna segments slightly larger; pinna
segments 5—10 pairs, subopposite, slightly ascending, oblong,
toothed at margin; veins pinnate in segments. Lamina herba-
ceous when dried, green, glabrate, with needlelike spines on
adaxial side at base of costule, midrib, and lateral veins. Sori
lateral on base of midribs; indusia erose at margin. Perispore
surface without folds.

e Shrub groves, evergreen broad-leaved forest margins; 3000—
3700 m. Yunnan.

Athyrium chingianum is somewhat similar to 4. nigripes in the
shape of lamina. It is frequently sympatric with 4. yui, which is also
morphologically similar to it, but is different in the rhizomes long
creeping, pinnae longer, fewer (6-10 pairs), and sori not close to
costae at pinnae, but often leaning on midribs of segments.

100. Athyrium supraspinescens C. Christensen, Contr. U.S.
Natl. Herb. 26: 297. 1931.

BB 5 BR xian ye ti gai jue

Rhizomes short, erect, apex densely clothed with brown,
subulate or lanceolate scales. Fronds caespitose; fertile fronds
up to (20-)30(—40) cm; stipe blackish brown, upward stramin-
eous, 1020 cm, 1.5-2 mm in diam., base with sparse scales,
upward glabrate; lamina 2-pinnate (or pinnate, pinnae pinnati-
fid), subdeltoid-lanceolate, 812 x 4-6 cm, base not narrowed,
apex acuminate; pinnae 12—15 pairs, lower pinnae opposite,
upper pinnae alternate, spreading or slightly ascending, sessile
(or lower pinnae shortly stalked), basal pinnae lanceolate,
somewhat falcate, 3—4 cm X 9-13 mm, base rounded-truncate,
parallel alongside rachis on acroscopic side, pinnate, apex acu-
minate; pinnules 8—10 pairs, basal pinnules subopposite, upper
pinnules alternate, ascending; basal pinnules larger, oblong, 5-6
x ca. 3 mm, base cuneate and adnate to costa, long toothed,
apex rounded-truncate and toothed; suprabasal pinnules similar
to basal pinnules but gradually smaller, decurrent and adnate to
narrow wing of costule on basiscopic side; upper pinnae similar
to basal pinnae but gradually smaller, inequilateral, auriculate
on acroscopic side, cuneate on basiscopic side; veins visible
on both surfaces, pinnate in pinnules, lateral veins ca. 4 pairs,
oblique, simple. Fronds papery when dried, greenish brown,
with shiny glandular hairs on both surfaces (particularly on
adaxial surfaces); rachis and costae stramineous, glabrate abax-
ially, with needlelike spines on adaxial side at base of costa and
costule. Sori large, ovate or orbicular, 1-3 pairs per pinnule,
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subcostular on basal acroscopic veins; indusia brown, small,
oblong, membranous. Perispore surface without folds.

e Evergreen broad-leaved forests, wet areas; 2400-2800 m. SW
Yunnan.

101. Athyrium medogense X. C. Zhang, Bull. Bot. Res., Har-
bin 11(3): 11. 1991.

S EHL mo tuo ti gai jue

Rhizomes erect, apex densely clothed with subulate-
lanceolate scales. Fronds caespitose; fertile fronds 3045
cm; stipe blackish brown, 10-20 cm, 1.5-2 mm in diam., base
with sparse lanceolate scales, upward glabrate; lamina 2-pin-
nate, subovate-deltoid, 20-25 x 6-10 cm, base slightly nar-
rowed or broadened, apex caudate-acuminate; pinnae ca. 15
pairs, lanceolate, lower pinnae opposite, upper pinnae alternate,
spreading or slightly ascending, lower pinnae shortly stalked
(stalk 1-2 mm), base rounded-truncate, parallel alongside rachis
on acroscopic side, pinnate, apex acuminate or obtuse; pinnules
10-13 pairs, base auriculate on acroscopic side, cuneate on
basiscopic side, ascending; basal pinnules larger, oblong, mar-
gin crenate or shallowly lobed, apex rounded-obtuse; upper pin-
nules similar to basal pinnules but gradually smaller, decurrent
and adnate to narrow wing of costule on basiscopic side; veins
visible on both surfaces, pinnate in pinnules, lateral veins ca.
4 pairs, oblique, simple; rachis and costae stramineous, with
needlelike spines on adaxial side at base of costa and costule,
with glandular hairs or subglabrate abaxially. Sori oblong, 1-3
pairs per pinnule, on basal acroscopic veins, close to midrib;
indusia pale brown, small, oblong, membranous, shallowly
lobed at margin. Perispore surface without folds.

e Wet areas in forests; 1700-2200 m. Xizang.

102. Athyrium yui Ching, Bull. Fan Mem. Inst. Biol., Bot. 10:
6. 1940.

FTICER 26 % yu shi ti gai jue

Rhizomes short, erect, apex clothed with dark brown, lan-
ceolate scales. Fronds caespitose; fertile fronds (20-)40-55 cm,
stipe dark brown, upward stramineous, shiny, (8-)20-30 cm,
(0.5-)1.5 mm in diam., base similarly scaly, with sparse lanceo-
late scales, upward glabrate; lamina pinnate-pinnatifid to pin-
nate-pinnatipartite, lanceolate, (12—-)20-35 x (3—)5—7 cm at mid-
dle, base slightly narrowed, apex acuminate; pinnae (10-)16-20
pairs, alternate, spreading, with short stalk ca. 1 mm or sub-
sessile; middle pinnae subfalcate-lanceolate, ca. 3.5 x (0.7-)1—
1.3 cm at base, base rounded-truncate or subtruncate, slightly
unequally sided, pinnatipartite, apex acuminate; pinnules ca. 10
pairs, alternate, approximate, oblique; lower pinnules oblong-
ovate, ca. 4 x 2.5 mm (basal acroscopic pinnules larger), base
decurrent on basiscopic side, margin subentire, apex obtuse and
with small teeth; veins inconspicuous adaxially, visible abax-
ially, pinnate in pinnules, lateral veins oblique, simple, basal
acroscopic veins forked. Lamina herbaceous when dried,
greenish brown, glabrate on both surfaces; rachis and costae
pale stramineous, glabrate abaxially, with needlelike spines on
adaxial side at base of costa and costule. Sori oblong, 2 or 3
pairs in lower pinnules, close and subparallel to costules, 1 pair

in upper pinnules; indusia brownish, oblong, membranous, en-
tire, persistent. Perispore surface without folds.

o Margins of mixed forests, bamboo forests, shrub meadows,
rare; 2600-3700 m. NW Yunnan.

103. Athyrium fangii Ching, Bull. Fan Mem. Inst. Biol., n.s.,
1:282.1949.

J7 REG @8R fang shi ti gai jue

Rhizomes short, erect, apex densely clothed with brown,
lanceolate scales. Fronds caespitose; fertile fronds 60—-80 cm;
stipe dark brown, upward pale green-stramineous, 2540 cm,
2.5-3 mm in diam., base similarly scaly, upward glabrate;
lamina 2-pinnate or 2-pinnate-pinnatifid, narrowly oblong, 30—
40 x 14-20 cm at middle, base slightly narrowed, apex acumi-
nate; pinnae ca. 15 pairs, alternate, ascending, with short stalk
2-4 mm; middle pinnae lanceolate, 8—10 x 2-2.5 cm at base,
base subequilateral, subtruncate, pinnate, apex caudate-acumi-
nate; pinnules 12—16 pairs, basal pinnules opposite, upper pin-
nules alternate, ascending, separate from each other, subsessile;
basal pinnules larger, deltoid-oblong, 1-1.2 cm x 3—4 mm, base
inequilateral, truncate, auriculate, parallel to rachis on acro-
scopic side, cuneate on basiscopic side, cut to 1/2, apex obtuse;
pinnule segments 5 or 6 pairs, acroscopic segments longer,
basal acroscopic segment largest, entire or with few teeth at
apex; upper pinnules similar to basal pinnules but gradually
smaller, lower pinnules subsessile, upper pinnules decurrent and
adnate to wing of costa; veins inconspicuous adaxially, visible
abaxially, pinnate in pinnules, lateral veins 2 or 3 pairs, oblique,
simple. Lamina herbaceous when dried, pale yellow-green,
glabrate on both surfaces; rachis and costae stramineous abax-
ially, with sparse short hairs at base, with needlelike spines on
adaxial side at base of costa, costule, and midrib. Sori oblong or
elliptic, on acroscopic veins, usually 1 per segment, biseriate on
both sides of costules, costular; indusia brown, oblong or ellip-
tic, membranous, entire, persistent, often partly overlapping cos-
tules. Perispore surface without folds.

Mixed forests; 2200-3100 m. W Sichuan, Yunnan [Bhutan, N In-
dia, Nepal].

104. Athyrium nyalamense Y. T. Hsieh & Z. R. Wang in C. Y.
Wu, FI. Xizang. 1: 138. 1983.

FHIARBE ISR nie la mu ti gai jue

Rhizomes erect, apex densely clothed with brown, subu-
late-lanceolate scales. Fronds caespitose; fertile fronds 34—-60
cm; stipe blackish brown, upward stramineous, 17-26 cm, 1.5—
2 mm in diam. at base, base similarly scaly, upward glabrate;
lamina 2- or 3-pinnate, or 3-pinnate-pinnatifid, ovate, 21-34
x 17-24 cm, base rounded-cuneate, apex acuminate, slightly
abruptly narrowed; pinnae 13—16 pairs, basal pinnae suboppo-
site, upper pinnae alternate, slightly ascending, with stalk 1-3
mm; basal pinnae slightly shortened, broadly lanceolate, 7-10 x
ca. 2.5 cm, base inequilateral, truncate, auriculate and parallel
to rachis on acroscopic side, narrowly truncate on basiscopic
side, pinnate, apex long caudate-acuminate, slightly narrowed;
pinnules 10—14 pairs, alternate, subspreading, basal pinnules
with short stalk ca. 1 mm, upper pinnules sessile, subrhom-
boid, 1-2 cm x ca. 8§ mm (acroscopic pinnules larger than
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basiscopic pinnules), base inequilateral, subtruncate, somewhat
auriculate on acroscopic side, narrowly cuneate on basiscopic
side, pinnatilobate to pinnatipartite or biserrate at margin, apex
obtuse-rounded or obtuse, toothed; middle pinnae similar to
basal pinnae but slightly larger, up to 15 x 2.5 cm, base hardly
narrowed; pinnules pinnatipartite, pinnule segments long
toothed; sixth to seventh and upper pinnae abruptly narrowed at
apex, pinnatipartite, pinna segments subrhomboid, biserrate at
margin and apex; veins visible on both surfaces, pinnate in pin-
nules, lateral veins 5 or 6 pairs, lower veins pinnate, upper veins
forked. Lamina thinly herbaceous when dried, green, glabrate
on both surfaces; rachis and costae stramineous, glabrate or
with short hairs abaxially, with needlelike or subulate spines on
adaxial side at base of costa, costule, and midrib. Sori oblong,
on basal acroscopic veins, close to costules, 2—4(or 5) pairs per
pinnule; indusia brownish, oblong, membranous, erose at mar-
gin, persistent, often partly overlapping costules. Perispore sur-
face without folds, with granular ornamentation.

Broad-leaved forests; 14002400 m. SE Xizang, Yunnan [Bhutan,
India, Myanmar, Nepal].

Athyrium nyalamense differs from related species in the lamina
ovate, 2-pinnate or 3-pinnate; pinnae 13—16 pairs, lanceolate or linear-
lanceolate, 5-15 cm or more; pinnules oblong, separate from each other;
pinnule lobes with prominently long or short teeth at margin; and rachis
and costae glabrate or shortly hairy abaxially.

la. Lamina 2-pinnate; spines on adaxial

side at base of costa, costule, and

midrib needlelike; rachis and costae

glabrate abaxially .........cccoceevevrrenenene 104a. var. nyalamense
1b. Lamina to 3-pinnate or 3-pinnate-

pinnatifid; spines on adaxial side

at base of costae and costules

subulate; rachis, costae, and

costules with short hairs abaxially ... 104b. var. puberulum

104a. Athyrium nyalamense var. nyalamense
P 35 FREASFH) nie la mu ti gai jue (yuan bian zhong)

Lamina 2-pinnate; spines on adaxial side at base of costa,
costule, and midrib needlelike; rachis and costae glabrate abaxi-
ally.

Broad-leaved forests; 14002400 m. SE Xizang, Yunnan [Bhutan,
India, Myanmar, Nepal].

104b. Athyrium nyalamense var. puberulum Z. R. Wang,
Acta Phytotax. Sin. 32: 84. 1994,

FEFHHARE GG mao nie la mu ti gai jue

Lamina to 3-pinnate or 3-pinnate-pinnatifid; spines on
adaxial side at base of costae and costules subulate; rachis, cos-
tae, and costules with short hairs abaxially.

e Evergreen broad-leaved forests; ca. 2000 m. Yunnan (Gong-
shan).

105. Athyrium yuanyangense Y. T. Hsieh & W. M. Chu, Acta
Bot. Boreal.-Occid. Sin. 7(1): 54. 1987.

JGFHBFSEBR yuan yang ti gai jue

Rhizomes somewhat ascending, apex densely clothed with
brown, lanceolate scales. Fronds caespitose; fertile fronds up to
65 cmy; stipe brown, upward pale green-stramineous, up to 28
cm, ca. 3 mm in diam. at base, base similarly densely scaly,
upward with sparse small scales; lamina 2-pinnate, ovate, up to
38 x ca. 28 cm, base rounded, apex abruptly narrowed; pinnae
under abruptly narrowed tip 6(or 7) pairs, alternate, stalked
(stalk 2-3 mm), ascending, basal pinnae hardly shortened, base
not narrowed, second basal pinnae lanceolate, up to 18 x ca. 5
cm at base, base subequilateral, truncate, pinnate, apex caudate-
long-acuminate; pinnules ca. 15 pairs, alternate, spreading, with
short stalk 1-1.5 mm, basal acroscopic pinnules nearly pinnate,
others pinnatipartite; basal acroscopic pinnule segments larger,
obovate, with short teeth at margin; veins visible abaxially,
somewhat visible adaxially, pinnate in segments, lateral veins
2—4 pairs, oblique, forked or simple. Lamina herbaceous when
dried, green, glabrate on both surfaces; rachis and costae pale
stramineous, densely shortly hairy abaxially, with needlelike
spines on adaxial side at base of costa, costule, and midrib. Sori
elliptic or oblong, on basal acroscopic veins, 1 per segment (but
1 or 2 pairs in basal acroscopic 1(or 2) segment), biseriate on
both sides of costules (or midribs), subcostular; indusia brown,
elliptic or oblong, membranous, subentire, persistent. Perispore
surface without folds.

® Mossy forests; ca. 2600 m. S Yunnan (Yuanyang).

Athyrium yuanyangense is similar to A. clivicola in frond appear-
ance but differs by the fronds larger (to 65 cm); pinnules more (ca. 15
pairs), more dissected (pinnatifid); basal acroscopic pinnules much
larger, obovate, almost free; costac more shortly pubescent abaxially;
and needlelike spines on the adaxial side at the base of costa, costule,
and midrib.

106. Athyrium clarkei Beddome, Suppl. Ferns S. Ind. 11.
1876.

LEMUE TR ya bao ti gai jue
Asplenium clarkei (Beddome) Atkinson ex C. B. Clarke;

Athyrium nigripes (Blume) T. Moore var. clarkei (Beddome)
Beddome.

Rhizomes short, stout, erect, densely clothed with brown
lanceolate or ovate-lanceolate scales at apices and stipe bases.
Fronds caespitose; fertile fronds 20-80 cm; stipe blackish
brown, upward stramineous, 2-20 cm, 1.5-2 mm in diam., up-
ward glabrate; lamina 2-pinnate, narrowly lanceolate or linear-
lanceolate, 25-60 x 7-12(—18) cm at middle, base slightly nar-
rowed, apex acuminate; pinnae 20-24 pairs, opposite or sub-
opposite, subspreading, subsessile; basal pinnae 1.8-3 cm,
narrowly triangular, apex obtuse; middle pinnae broadly lanceo-
late, 3.5-4.2 x 1.6-2 cm at base, base equilateral, truncate,
parallel to rachis, pinnate, apex acuminate; pinnules 8 or 9
pairs, subopposite, slightly ascending, approximate; basal pin-
nules largest, oblong-ovate, up to 1 cm x 5-6 mm, base cu-
neate, adnate to costa, margin serrulate; upper pinnules grad-
ually smaller, decurrent and connate with each other by wing
of costule, apex rounded; veins visible on both surfaces, pinnate
in pinnules, lateral veins 35 pairs, oblique, 2- or 3-forked, but
pinnate in basal acroscopic lobes. Lamina herbaceous when
dried, greenish brown, glabrate on both surfaces; rachis stra-
mineous, upward gradually becoming brownish stramineous,



ATHYRIACEAE 493

costae brownish stramineous, sparsely shortly hairy abaxi-
ally, with needlelike spines on adaxial side at base of costa and
costule; distal part of rachis with scaly bulbils usually 1 per
frond. Sori shortly linear or lunate, 1-3 pairs per pinnule, on
acroscopic veins (rarely also on basiscopic veins), biseriate on
both sides of costule; indusia brown, shortly linear or lunate,
membranous, erose at margin, persistent. Perispore surface with-
out folds. 2n = 80.

Evergreen broad-leaved forests in valleys, wet areas, watersides;
1500-2700 m. Guizhou, S Yunnan [India, Myanmar, Nepal].

107. Athyrium viviparum Christ, Bull. Acad. Int. Géogr.
Bot. 20: 13. 1910.

JRAE 25 BR tai sheng ti gai jue

Athyrium spinosissimum Ching; A. tianzishanense S. F.
Wu & L. F. Zhang; 4. yindeense Ching.

Rhizomes short, erect, apex densely clothed with brown,
lanceolate scales. Fronds caespitose; fertile fronds (23—)50-80
cm; stipe blackish brown, upward green-stramineous, 15—
25(-32) cm, 2-3 mm in diam. at base, base similarly scaly, up-
ward glabrate; lamina 2-pinnate-pinnatifid, oblong-lanceolate,
3045 x 12-22 cm at middle, base slightly narrowed, rounded,
apex acuminate; pinnae 15-18 pairs, several pairs of lower pin-
nae subopposite; upper pinnae alternate, ascending, with stalk
1-3 mm, basal 1 or 2 pairs of pinnae slightly shortened, base
hardly narrowed; middle pinnae lanceolate, 8—11 x ca. 3 cm at
base, base equilateral, rounded-truncate, pinnate, apex long acu-
minate; pinnules 15(-20) pairs, basal pinnules opposite, upper
pinnules alternate, ascending; basal pinnules larger, oblong-
lanceolate, 1.6-2 x ca. 1 cm at base, base inequilateral, truncate,
parallel to costa, somewhat auriculate on acroscopic side, cune-
ate on basiscopic side, pinnatifid 1/3—1/2 to costa, apex obtuse-
acute; acroscopic pinnule segments larger, oblique, with few
short dentate teeth at apex; upper pinnules similar to basal pin-
nules but gradually smaller, base decurrent and connate to each
other by wing of costa; veins somewhat visible adaxially, visi-
ble abaxially, pinnate in pinnules, lateral veins 5-7 pairs,
oblique, lower veins forked, upper veins simple. Lamina thinly
herbaceous when dried, grass-green, glabrate on both surfaces;
rachis and costae stramineous, sparsely glandular hairy abaxi-
ally, with needlelike spines on adaxial side of rachis, costae, and
costules; scaly bulbils usually 1 per frond, borne in upper por-
tion of rachis. Sori oblong or shortly linear, lateral on acro-
scopic veins, costular, 1 per segment, 1 or 2 pairs in basal acro-
scopic segments; indusia brownish, oblong or shortly linear,
membranous, entire, persistent. Perispore surface without folds.

e Damp areas in forests, streamsides; 200—1700 m. Chongqing,
Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, Sichuan, Yunnan.

108. Athyrium strigillosum (E. J. Lowe) T. Moore ex Salo-
mon, Nomencl. Gefédsskrypt. 112. 1883.

BB ZEBR ruan ci ti gai jue

Asplenium strigillosum E. J. Lowe, Ferns 5: 107. 1858; A.
tenellum C. Hope, p.p. (1899), not Roxburgh (1816), nor Fée
(1850); Athyrium clarkei Beddome var. membranaceum Rosen-
stock; A. nigripes (Blume) T. Moore var. tenuifrons (Wallich ex

Sim) Beddome; A. petiolosum Christ (1907), not Milde (1870);
A. setiferum C. Christensen; A. tenuifrons Wallich ex Sim.

Rhizomes short, stout, erect, apex with sparse blackish
brown or brown, lanceolate scales. Fronds caespitose; fertile
fronds 55-90 cm; stipe blackish brown, upward stramineous,
25-35 cm, 2-3 mm in diam., base similarly scaly, upward
glabrate; lamina 2-pinnate, oblong-lanceolate, 25-45 x 1015
cm at middle, base hardly narrowed, apex acuminate; pinnae ca.
18 pairs, lower pinnae opposite or subopposite, upper pinnae al-
ternate, ascending, with short stalk 2—4 mm, basal 1-3 pairs of
pinnae slightly shortened, base not narrowed; middle pinnae
lanceolate, somewhat falcate, 6.5-10 x 2.5-3.5 cm, base broadly
rounded, pinnate, apex acuminate; pinnules 12—16 pairs, al-
ternate, ascending, approximate, basal pinnules larger, oblong-
ovate, 1-1.5 cm x 6-8 mm, base inequilateral, + adnate to cos-
tae, truncate, parallel to costae on acroscopic side, cuneate and
decurrent on basiscopic side, cut to 1/2, apex acute, with long
teeth; upper pinnules similar to basal pinnules, but gradually
smaller, widened, decurrent and adnate to wing of costule; veins
visible on both surfaces, pinnate in small segments, lateral veins
4—6 pairs, oblique. Lamina herbaceous when dried, greenish
brown or green, glabrate; rachis and costae stramineous, with
needlelike spines on adaxial side at base of costa and costule,
scaly bulbils usually 1 per lamina, borne at upper portion of ra-
chis. Sori oblong, 1 per segment (sometimes 2 or 3 in basal seg-
ments), 4 or 5 per pinnule, lateral on acroscopic veins; indusia
brown, oblong, membranous, entire, fugacious at maturity. Peri-
spore surface without folds. 2 = 80, 160.

Wet areas in forests, streamsides in valleys; (600—)1700-2600 m.
Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, Sichuan, Taiwan, Xi-
zang, Yunnan [Bhutan, N India, Japan, Kashmir, Myanmar, Nepal].

109. Athyrium nigripes (Blume) T. Moore, Index Fil. 49.
1857.

MR BEEHR hei zu ti gai jue

Aspidium nigripes Blume, Enum. Pl. Javae 2: 162. 1828,
Asplenium nigripes (Blume) Hooker; A. tozanense Hayata;
Athyrium aristulatum Copeland; A. tozanense (Hayata) Hayata.

Rhizomes shortly erect, apex clothed with brown, lanceo-
late scales. Fronds caespitose; fertile fronds up to (15-)35(-50)
cm; stipe stramineous, (8-)10(—18) cm, 1-3 mm in diam., base
similarly scaly; lamina 2-pinnate with pinnatipartite pinnules,
narrowly ovate to oblong-lanceolate, (8—)15-25(-35) x (3.5-)
6(—14) cm at middle, base hardly narrowed, apex acuminate;
pinnae 10-15 pairs, alternate, spreading or ascending, shortly
stalked, deltoid-lanceolate, up to (2-)3(=7) x 1-1.2(-3) cm at
base, apex obtuse to acuminate; pinnules 5-8 pairs, spreading
or oblique, lower 2 or 3 pairs of pinnules separate from each
other, upper pinnules decurrent and adnate to wing of costa,
ovate, base subcuneate, somewhat inequilateral, apex obtuse-
rounded; basal acroscopic pinnules larger, 6(-26) x 4.5-8 mm,
biserrate to shallowly lobed at margin; other pinnae smaller,
with triangular teeth at margin; veins pinnate in pinnules, lateral
veins 3 or 4 pairs, simple (often forked in basal acroscopic pin-
nules). Lamina thinly herbaceous when dried, greenish brown,
glabrate; rachis and costae stramineous, sometimes slightly
purplish, with dense brownish short hairs abaxially, with needle-
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like spines on adaxial side at base of costa and costule. Sori
orbicular-reniform, horseshoe-shaped, J-shaped, or elliptic, 2 or
3 pairs per pinnule, medial; indusia brown, orbicular-reniform,
horseshoe-shaped, J-shaped, or elliptic, membranous, ciliate at
margin, persistent. Perispore surface without folds, with granu-
lar ornamentation. 2xn = 80, 160 (4% apomictic).

Wet areas of valleys in evergreen broad-leaved forests, coniferous
and mixed forests; 12002800 m. Taiwan, Xizang, Yunnan [N India, In-
donesia, Japan, Sri Lanka, N Vietnam].

110. Athyrium guangnanense Ching, Acta Bot. Boreal.-Occid.
Sin. 6: 103. 1986.

] R TG BR guang nan ti gai jue

Athyrium acrocarpum W. M. Chu (1992), not (Rosen-
stock) Copeland (1951); A. guangnanense var. acrocarpum W.
M. Chu; 4. yunnanicum Ching.

Rhizomes short, erect, apex with sparse blackish brown,
lanceolate scales. Fronds caespitose; fertile fronds 35-55 cm;
stipe blackish brown, upward stramineous, ca. 22 c¢m, ca. 1.5
mm in diam. at base, base similarly scaly, with sparse scales,
upward glabrate; lamina 2-pinnate, narrowly oblong, up to 30 x
ca. 16 cm at middle, base slightly narrowed, apex acuminate;
pinnae 15-17 pairs, opposite, subspreading, with short stalk 1-2
mm; basal pinnae slightly shortened, ca. 7 cm; middle pinnae
lanceolate, 8.5-9 x 2.2-2.5 cm at base, base subequilateral,
rounded-truncate, pinnate, apex caudate-acuminate; pinnules
16—18 pairs, lower pinnules opposite; upper pinnules alternate,
ascending, approximate; basal pinnules slightly larger, oblong,
1.1-1.3 cm x ca. 5 mm at base, base subequilateral, truncate,
parallel to costae on acroscopic side, cuneate on basiscopic
side, subsessile, pinnatifid, apex obtuse-rounded, with 2 or 3
triangular teeth; veins visible on both surfaces, pinnate in pin-
nules, lateral veins ca. 5 pairs, oblique, forked, often pinnate in
basal acroscopic segments. Lamina papery when dried, yellow-
green, glabrate on both surfaces; rachis stramineous, costae pale
purplish red, with sparse short hairs abaxially, with pale brown
needlelike spines on adaxial side at base of costa, costule, or
midrib. Sori oblong, lateral on basal acroscopic veins, 1 per
segment, close to costule; indusia brown, oblong, membranous,
entire, persistent. Perispore surface without folds.

o Forests; (600-)1100-1800(-2300) m. Guizhou, SE Yunnan.

Athyrium guangnanense is very close to A. viviparum but differs
by the absence of bulbils on the rachis. The relationship between them
requires further investigation.

111. Athyrium silvicola Tagawa, Acta Phytotax. Geobot. 2: 17.
1933.

LB 25 BR gao shan ti gai jue

Rhizomes short, erect, densely clothed with brown, linear-
lanceolate scales at apices and stipe bases. Fronds caespitose;
fertile fronds (25-)50-60(-90) cm; stipe pale stramineous,
(15-)35-40(—45) cm, 2.5(-5) mm in diam., upward glabrate;
lamina 2-pinnate-pinnatifid, deltoid-ovate, (15-)25-30(—45)
x (12-)15-20(—40) cm, base broadest, apex acuminate; pinnae
(8-)13 pairs; lower pinnae opposite, upper pinnae alternate,
ascending, with stalk (2-)5(-10) mm; basal pinnae larger,

ovate-lanceolate, up to (5-)12(-20) x (2-)4(-5) cm, base
subequilateral, slightly narrowed (upper pinnae not narrowed
at base), pinnate-pinnatifid, apex acuminate; pinnules (8—)15
pairs, alternate, ascending, lower pinnules with short stalk
ca. 2 mm, ovate-oblong, 1.5-2.5(-3) % ca. 1 cm at base, base
inequilateral, truncate and somewhat auriculate on acroscopic
side, cuneate on basiscopic side, pinnatifid to 1/2 or more,
apex obtuse-rounded; pinnule segments 5-9 pairs, oblique,
oblong or ovate-oblong, basal acroscopic segments larger, ca.
7 x 3—4 mm, with few shallow teeth at apex; veins inconspic-
uous adaxially, visible abaxially, pinnate in lower segments,
forked in upper segments. Lamina thinly papery when dried,
pale greenish brown, glabrate on both surfaces; rachis and
costae stramineous, with sparse brownish short glandular hairs
abaxially, with needlelike spines on adaxial side at base of
costa, costule, and midrib. Sori oblong or shortly linear, 3 or 4
pairs per pinnule, close to midrib; indusia brownish, oblong or
shortly linear, membranous, entire, persistent. Perispore surface
without folds. 2 = 160.

Evergreen broad-leaved forests in valleys, rain forests, shaded
shrub groves; 500-2600 m. Guangxi, Sichuan, Taiwan, Yunnan [N In-
dia, Japan, Nepal].

112. Athyrium cryptogrammoides Hayata, Icon. Pl. Formo-
san. 6: 156. 1916.

A S5 he huan shan ti gai jue

Athyrium dissectifolium Ching; A. iseanum Rosenstock f.
angustisectum (Tagawa) Sa. Kurata; A. iseanum var. angusti-
sectum Tagawa.

Rhizomes short, erect, apex densely clothed with brown,
ovate-lanceolate scales. Fronds caespitose, up to 35-55 cm;
stipe blackish brown, upward stramineous, 10-25 cm, ca. 2 mm
in diam. at base, base similarly scaly, upward glabrate; lamina
2-pinnate, with finely pinnate pinnules, ovate-lanceolate, 25-35
x 12-18 cm, base + rounded, apex long acuminate; pinnae 10—
12 pairs, alternate, slightly ascending, stalked (stalk 2—4 mm),
lanceolate, middle pinnae up to 10 x ca. 3 cm at base, base sub-
rounded-cuneate, pinnate-pinnatifid, apex acuminate; pinnules
10-12 pairs; basal pinnules of middle pinnae anadromous,
alternate, subspreading, subsessile, broadly lanceolate; middle
pinnules ca. 2 cm x 7 mm at base, base inequilateral, narrowly
cuneate on basiscopic side, pinnatipartite nearly to costule, apex
obtuse; pinnule segments ca. 4 pairs, ovate-lanceolate, ca. 5 x 2
mm, margin biserrate, apex obtuse. Veins inconspicuous adax-
ially, visible abaxially, pinnate in segments, lateral veins 3—5
pairs, oblique, forked or simple. Lamina thinly herbaceous
when dried, brownish green, glabrate on both surfaces; rachis
and costae abaxially stramineous, subbasal part of costae with
dense short glandular hairs, with needlelike spines on adaxial
side at base of costa, costule, or midrib. Sori oblong or orbicu-
lar-reniform, lateral on acroscopic veins, 1—4 sori per segment;
indusia brown, oblong or orbicular-reniform, membranous,
erose at margin, persistent. Perispore surface without folds. 2»
=80, 160.

Valley forests, wet areas, Tsuga forests or high-elevation bamboo
grasslands; (600-)1500-3000 m. Guangxi, Guizhou, Hubei, Hunan,
Taiwan, Zhejiang [Japan].
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113. Athyrium iseanum Rosenstock, Repert. Spec. Nov. Regni
Veg. 13: 124. 1913.

KILEF# R chang jiang ti gai jue

Rhizomes short, erect, apex densely clothed with brown,
lanceolate scales. Fronds caespitose; fertile fronds 25-70 cm;
stipe blackish brown, upward pale green-stramineous, 10-25
cm, 1-2.5 mm in diam., base similarly scaly, upward glabrate;
lamina 2-pinnate-pinnatipartite, oblong or oblong-ovate, (10-)
1845 x (6-)11-14 cm at middle, base rounded, hardly nar-
rowed, apex acuminate; pinnae 10-20 pairs, alternate, as-
cending, with stalk 3—4 mm; basal pinnae slightly shortened, 2—
5 cm; second basal pinnae lanceolate, 6-10 x 2-2.5 cm at base,
base equilateral, subtruncate, pinnate-pinnatifid to 2-pinnate,
apex long acuminate; pinnules 10-14 pairs, basal pinnules op-
posite; upper pinnules alternate, ascending, narrowly separate
from each other, basal pinnules slightly larger, ovate-oblong, 1—
1.3 cm x 4-5 mm at base, base inequilateral, truncate, parallel
to costae on acroscopic side, cuneate on basiscopic side, pin-
natipartite nearly to costule, apex acute; pinnule segments 4—6
pairs, oblong, acroscopic segments larger than basiscopic seg-
ments; basal acroscopic segments largest, with few short teeth;
veins visible abaxially, pinnate in lower segments, lateral veins
2 or 3(=5) pairs, upper veins forked. Lamina herbaceous when
dried, pale greenish brown, glabrate on both surfaces; rachis
and costae stramineous abaxially, with dense short glandular
hairs at base of costa, with needlelike spines on adaxial side at
base of costa, costule, or midrib. Sori usually oblong, some-
times J-shaped, horseshoe-shaped, or orbicular-reniform, 1 per
segment, but 2 or 3 sori in basal acroscopic segments; indusia
yellow-brown, polymorphic, membranous, entire, persistent.
Perispore surface without folds, with granular ornamentation.
2n =80, 160.

Valley forests, wet areas; near sea level to 2800 m. Anhui, Chong-
qing, Fujian, Guangdong, Guangxi, Guizhou, Hubei, Hunan, Jiangsu,
Jiangxi, Sichuan, Taiwan, Xizang, Yunnan, Zhejiang [Japan, S Korea].

Athyrium iseanum differs from related species in the lamina ob-
long or oblong-ovate; pinnules oblong-ovate, pinnatipartite into 4—6
pairs of segments with few short sharp teeth; prominent needlelike
spines present on rachis, costae, costules, and midribs; sori oblong, J-
shaped, horseshoe-shaped, or orbicular-reniform, indusia entire; and bul-
bils absent or present in distal part of rachis and also costa.

la. Lamina oblong, bulbil usually absent,

indusia usually oblong, sometimes

J-shaped, horseshoe-shaped, or

orbicular-reniform ...........cceceeeririenencne. 113a. var. iseanum
1b. Lamina usually oblong-ovate, bulbils

usually 1 or 2 per lamina, in upper

portion of rachis, frequently

present also in costae, indusia

polymorphic, i.e., hooked,

reniform, or oblong .................... 113b. var. chuangianense

113a. Athyrium iseanum var. iseanum
KALEE % BR(JRAEFM) chang jiang ti gai jue (yuan bian zhong)

2Athyrium filix-femina (Linnaeus) Roth var. filipes Christ;
A. wuyishanense Ching.

Lamina oblong, bulbil usually absent, indusia usually ob-
long, sometimes J-shaped, horseshoe-shaped, or orbicular-reni-
form. 2n = 80, 160.

Valley forests, wet areas; near sea level to 2800 m. Anhui, Chong-
qing, Fujian, Guangdong, Guangxi, Guizhou, Hubei, Hunan, Jiangsu,
Jiangxi, Sichuan, Taiwan, Xizang, Yunnan, Zhejiang [Japan, S Korea].

113b. Athyrium iseanum var. chuangianense Z. R. Wang, FI.
Reipubl. Popularis Sin. 3(2): 509. 1999.

PHRSFH EEBR xi nan ti gai jue

Lamina usually oblong-ovate; indusia polymorphic, i.e.,
hooked, reniform, or oblong; bulbils usually 1 or 2 per lamina,
large, in upper portion of rachis, frequently present in upper
portion of costae also.

o Damp areas in mixed forests; 800-1900 m. Guangxi, Guizhou,
Sichuan, Xizang, Yunnan.

114. Athyrium imbricatum Christ, Bull. Acad. Int. Géogr. Bot.
16: 123. 1906.

FOPIBEREHR mi yu ti gai jue

Athyrium frangulum Tagawa; A. iseanum Rosenstock var.
fragile Tagawa.

Rhizomes short, erect, apex densely clothed with blackish
brown, narrowly lanceolate scales. Fronds caespitose; fertile
fronds 60-90 cm; stipe greenish stramineous, 28-36 cm, 2—-3
mm in diam., base sparsely scaly, upward glabrescent; lamina
2-pinnate-pinnatipartite, broadly ovate or oblong, 35-50 x 15—
35 cm, base cuneate, not narrowed, apex acuminate; pinnae ca.
12 pairs, alternate, markedly oblique, approximate, stalked
(stalk 5-6 mm), lanceolate; basal 1 or 2 pairs of pinnae larger,
14-22 x 4-5 cm, base broadly cuneate, parallel to rachis on
acroscopic side, pinnate, apex acuminate; pinnules ca. 20 pairs,
alternate, oblique, approximate, narrowly deltoid-lanceolate, 2—
2.8 cm x 8-12 mm, base inequilateral (but basal pinnule sub-
equilateral), truncate, parallel to costae on acroscopic side, cu-
neate on basiscopic side, pinnatipartite nearly to costule, apex
acute; pinnule segments 8—10 pairs, oblique, approximate, ob-
long, with long teeth at margin; third and upper pinnae gradu-
ally smaller, pinnatifid; veins visible abaxially, pinnate in seg-
ments, lateral veins 2—4 pairs, oblique, simple (occasionally
forked). Lamina papery when dried, grass-green, glabrate; ra-
chis and costae pale red-purple, with pale or pale brown needle-
like spines on adaxial side at base of costa, costule, or midrib
bases. Sori narrowly elliptic, biseriate on both sides of costules
or midribs, usually inframedial; indusia yellow-brown, nar-
rowly elliptic, membranous, erose at margin, persistent. Peri-
spore surface without folds, with granular ornamentation. 2n =
80*.

Evergreen broad-leaved forests in valleys; 800—-1800 m. Chong-
qing, Guizhou, Sichuan [Japan].

115. Athyrium xichouense Y. T. Hsieh & Z. R. Wang, Acta
Phytotax. Sin. 27: 155. 1989.

PUBEEE G HR xi chou ti gai jue
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Rhizomes short, erect, densely clothed with brown, lan-
ceolate scales at apices and stipe bases. Fronds caespitose, up to
75 cmy; stipe blackish brown, upward stramineous, shiny, 40—48
cm, ca. 3 mm in diam. at base, upward glabrate; lamina 2-
pinnate, ovate, 27-30 x 18-20 cm, base rounded, apex slightly
abruptly narrowed; pinnae 5 or 6 pairs, alternate or basal
pinnae subopposite, stalked (stalk 3—10 mm) ascending; basal
pinnae not shortened, broadly lanceolate, up to 12 x ca. 4 cm;
middle pinnae lanceolate, up to 10 x 2.5-3 cm, base subequilat-
eral, rounded-cuneate, parallel to rachis on acroscopic side,
narrowly cuneate on basiscopic side, pinnate, apex long acu-
minate and somewhat caudate; pinnules 14—17 pairs, alternate,
basal pinnules with stalk ca. 1 mm, upper pinnules sessile,
ascending; basal pinnules slightly larger, oblong-lanceolate,
somewhat falcate, 1.4-1.6 cm x 6-7 mm, base inequilateral,
subtruncate, auriculate, somewhat parallel to rachis on acro-
scopic side, narrowly cuneate on basiscopic side, pinnatilobate,
apex obtuse-acute, with 3—5 small teeth; pinnule segments ca. 6
pairs, suboblong, with 2 or 3 short teeth at apex; upper pinnules
equal to basal pinnules but gradually smaller, decurrent at base;
veins visible abaxially, somewhat visible adaxially, pinnate in
segments, lateral veins 2 or 3 pairs, oblique, simple. Lamina
herbaceous when dried, pale green, glabrate on both surfaces;
rachis and costae stramineous, occasionally with few brownish,
linear small scales abaxially, with pale needlelike spines on
upper part of rachis and midrib adaxially. Sori oblong, lateral on
basal acroscopic veins, 1 per segment (2—4 in basal acroscopic
segments), biseriate on both sides of costules, inframedial; in-
dusia brown, oblong, membranous, entire, persistent or partly
fugacious. Perispore surface without folds.

e Damp areas in evergreen broad-leaved forests; 1400-2600 m.
NW and SE Yunnan.

116. Athyrium nanyueense Ching, Acta Bot. Boreal.-Occid.
Sin. 6(3): 152. 1986.

A5 K nan yue ti gai jue

Rhizomes short, erect, apex with sparse dark brown, lan-
ceolate scales. Fronds caespitose; fertile fronds up to 50 cm;
stipe dark brown, upward brownish stramineous, 17-20 cm, ca.
2.4 mm in diam., base similarly scaly, upward glabrate; lamina
2-pinnate-pinnatipartite, with pinnatipartite pinnules, oblong,
25-30 x ca. 15 c¢m, base + rounded, apex acuminate; pinnae ca.
13 pairs, alternate, ascending, with stalk 4—5 mm, basal pinnae
not shortened, broadly lanceolate, up to 10 x ca. 3.5 cm, shortly
acuminate at apex, equilateral and rounded at base, pinnate;
pinnules ca. 12 pairs, alternate, ascending; basal pinnules shortly
stalked (stalk ca. 1 mm), oblong-lanceolate, up to 2 cm x 7-8
mm, base subequilateral, truncate, not auriculate on acroscopic
side, cuneate on basiscopic side, pinnatipartite nearly to costule,
apex obtuse; pinnule segments 5 or 6 pairs, approximate, ob-
long; basal acroscopic segments larger, ca. 1 cm x 5 mm,
with 3-5 long teeth, obtuse at apex; veins inconspicuous adax-
ially, visible abaxially, pinnate in segments, lateral veins 3 or 4
pairs, oblique, lower veins forked, upper veins simple. Lamina
thinly herbaceous when dried, dark green, glabrate on both sur-
faces; rachis and costae dark brown, glabrate abaxially, with
needlelike spines on adaxial side at base of costa, costule, or

midrib. Sori oblong or orbicular, 1 per segment (2—4 in basal
acroscopic one), 5 or 6 pairs per pinnule, close to costule; indu-
sia brown, oblong or orbicular, membranous, entire, persistent.
Perispore surface without folds.

o Shrub groves; ca. 800 m. Hunan (Heng Shan).

Athyrium nanyueense is very similar to 4. imbricatum in appear-
ance but differs by the rachis and costae glabrate abaxially and the pin-
nules subequilateral at base, not auriculate on acroscopic side, obtuse-
acute at apex.

117. Athyrium atkinsonii Beddome, Suppl. Ferns S. Ind. 11.
1876 [ “Atkinsoni”].

KHRATR da ye jia leng jue

Araiostegia yaklaensis (Beddome) B. K. Nayar & S. Kaur;
Aspidium senanense Franchet & Savatier; Asplenium ander-
sonii C. B. Clarke; A. atkinsonii (Beddome) C. B. Clarke; A.
atkinsonii var. andersonii (C. B. Clarke) C. B. Clarke; A4. fim-
briatum Kunze var. sphaeropteroides C. B. Clarke; A. lastre-
oides Baker; Athyrium andersonii (C. B. Clarke) Panigrahi &
Basu; A. filix-femina (Linnaeus) Roth var. deltoidea Christ; A.
fimbriatum Hooker ex T. Moore var. sphaeropteroides (C. B.
Clarke) Beddome; A. lastreoides (Baker) Diels; A. microsorum
Makino; A. monticola Rosenstock; A. senanense (Franchet &
Savatier) Koidzumi & Tagawa; Cystopteris grandis C. Christ-
ensen; Davallia athyriifolia Baker; D. yaklaensis (Beddome) C.
Christensen; Dryopteris gracilifrons C. Christensen; D. sena-
nensis (Franchet & Savatier) C. Christensen; Leucostegia yak-
laensis Beddome; Polypodium leptophyllum Baker (1891), not
Linnaeus (1753); Pseudocystopteris andersonii (C. B. Clarke)
Ching; P, atkinsonii (Beddome) Ching.

Rhizomes shortly creeping, 0.5-1 cm in diam., bearing
remaining stipe bases, apex together with stipe bases, clothed
with brownish or brown ovate scales. Fronds approximate or
distant; fertile fronds (15-)60-100(—200) cm; stipe blackish
brown at base, upper part stramineous or pale purplish red, 20—
50(-100) cm, 3—10 mm in diam., occasionally with thin scales;
lamina (24-)35-50(-100) cm, nearly as broad as long or
slightly narrower, broadly ovate or ovate-triangular, in small
plants lamina often ovate, in large plants lamina often subtri-
angular, 2—4-pinnate, acuminate; rachis and costae slightly tor-
tuous; pinnae 10-12(-20) pairs, alternate, ascending, stalk 0.5—
1(=3) cm, separate from each other, sometimes imbricate; basal
pinnae as large as second basal pinnae, 5-15 cm apart, 15—
20(=50) x up to 6—8(-28) cm at middle, slightly narrowed
toward base, narrowly ovate to narrowly ovate-lanceolate, acu-
minate, subtruncate at base, 2-pinnate-pinnatifid to 3-pinnate;
pinnules 10 pairs or more, anadromous, alternate, with stalk ca.
2 mm, 1.4-2 cm apart, subspreading, basal pair of pinnules
slightly shortened, middle pinnules oblong-lanceolate, 3.5-5 x
1.2-2 c¢m, acuminate, truncate at base; secondary pinnules 6—8
pairs, oblong or subovate, 5—8 x 2—-3 mm, obtuse-rounded, cre-
nate at apex, base broadly cuneate, basiscopic base slightly de-
current; ultimate segments ovate-oblong, rounded-obtuse, or
subsquare, with 2 or 3 unequal short teeth at apex, broadly cu-
neate and slightly inequilateral at base. Veins visible on sur-
faces, more prominent abaxially, pinnate with 4 or 5 pairs of
lateral veins, simple, rarely forked. Lamina herbaceous when
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dried, blackish brown or greenish brown, glabrate; adaxial
groove of costule open to groove of midribs, rachis and costae
occasionally with membranous, small-lanceolate scales abaxi-
ally, without spines at base of pinnules and segments. Sori or-
bicular or elliptic, abaxial or semilateral on basal acroscopic
veins; indusia pale brown, small, orbicular-reniform, occa-
sionally oblong, or J-shaped, membranous, slightly erose at
margin, fugacious, apparently exindusiate when mature. Peri-
spore folded. 2n = 80.

Damp areas in coniferous forests and shrubs; 1200—4000 m.
Chongging, Fujian, Gansu, Guizhou, Henan, Hubei, Hunan, Jiangxi, S
Shaanxi, Shanxi, Sichuan, Taiwan, SE Xizang, Yunnan [Bhutan, Hima-
laya, N India, Japan, Kashmir, S Korea, N Myanmar, Nepal, N Paki-
stan].

“Polypodium foliolosum” (Wallich, Numer. List, no. 318. 1829)
belongs here but is a nomen nudum and was not therefore validly pub-
lished (Melbourne Code, Art. 38.1(a)).

118. Athyrium spinulosum (Maximowicz) Milde, Bot. Zei-
tung (Berlin) 24: 376. 1866.

AR jia leng jue

Cystopteris spinulosa Maximowicz, Mém. Acad. Imp. Sci.
Saint-Pétersbourg, Sér. 6, Sci. Math., Seconde Pt. Sci. Nat. 9:
340. 1859; Asplenium spinulosum (Maximowicz) Miquel

(1867), not (Blume) Mettenius (1859); Pseudocystopteris spin-
ulosa (Maximowicz) Ching.

Rhizomes long creeping, ca. 2.5 mm in diam., blackish
brown, with sparse broadly ovate membranous scales. Fronds
distant; fertile fronds 45—50 cm; stipe blackish brown at base,
upward stramineous, shiny, 22-26 c¢cm, 2-3 mm in diam. at
base, base clothed with broadly ovate to lanceolate scales, often
densely yellow long pubescent, upper part glabrate, occasion-
ally scaly; lamina triangular to ovate-triangular, 20-28 cm,
nearly as broad as long or slightly broader, shortly acuminate or
almost acute, 2- or 3-pinnate, with ca. 12 pairs of pinnae; basal
pinnae longest, 17-20 x 6-8 cm at middle, elliptic to elliptic-
oblanceolate, gradually narrowed toward base, subequilateral at
base, with stalk 5-8 mm, acuminate, subopposite, 2—3.5 cm
apart from upper pinnae, ascending; basal pinnae with pinnules
12—14-paired, anadromous, ascending or spreading, oblong-lan-
ceolate to ovate-triangular; lower pinnules gradually shorter,
obtuse or acuminate, equilateral, rounded or rounded-cuneate at
base, sessile or slightly adnate to costae, rarely very shortly
stalked, with long pointed teeth at margin; middle pinnules
longest, 4-5 cm x 8-15 mm; secondary pinnules 10 pairs or
fewer, ascending, oblong or narrowly ovate, 5-8 x 2.5-3.5 mm,
usually decurrent to costular wings, sharply lobed or with thin,
long, sharp teeth; segments sharply toothed; second basal and
upper pinnae lanceolate, narrower, subopposite or alternate, not
narrowed toward base, shortly stalked or sessile; basal pair of
pinnules catadromous or subopposite; pinnule segments with
pointed, long, sharp teeth. Veins visible on surfaces, pinnate,
simple, terminating in tooth tip. Lamina herbaceous when dried,
green or greenish brown, costule and midrib bases with some
short spinulose processes on adaxial surface, rachis, and costae
with sparse short hairs adaxially, glabrate abaxially. Sori orbicu-
lar, abaxial on veins, 1 to several pairs per every ultimate seg-

ment; indusia brownish, almost orbicular-reniform, membra-
nous. Perispore thin, hyaline, folded. 2n = 80.

Damp areas in coniferous and mixed forests, in shrubs, bamboo
groves; 800-3000 m. Heilongjiang, Henan, Jilin, Liaoning, Nei Mon-
gol, Shaanxi, Sichuan [Japan, Korea, E Russia].

119. Athyrium subtriangulare (Hooker) Beddome, Ferns Brit.
India, t. 242. 1867.

ZHAMARABR san jiao ye jia leng jue

Asplenium subtriangulare Hooker in Hooker & Baker,
Syn. Fil. 225. 1867; A. spinulosum (Blume) Mettenius var.
subtriangulare (Hooker) C. B. Clarke; Athyrium hookerianum
T. Moore; A. longipes Christ; A. sikkimense (Bir) A. Léve & D.
Love; A. spinulosum (Maximowicz) Milde var. subtriangulare
(Hooker) C. Christensen; 4. subtriangulare var. sikkimense Bir;
Pseudocystopteris decipiens Ching & S. K. Wu; P. longipes
(Christ) Ching; P. purpurascens Ching & S. K. Wu; P. reflexi-
pinnula Ching & S. K. Wu; P. remota Ching; P. sikkimensis
(Bir) Ching; P. sparsa Ching & S. K. Wu; P. spinulosa (Maxi-
mowicz) Ching var. taipaishanensis Ching; P. subtriangularis
(Hooker) Ching; P, tibetica Ching.

Rhizomes long creeping, 3—4 mm in diam., blackish
brown, sparsely scaly; scales brownish, ovate-lanceolate.
Fronds distant; fertile fronds (13-)60-70(-90) cm; stipe
brownish at base, upward stramineous, (5-)30—40(-55) cm,
(1-)3-4(-5) mm in diam. at base, base densely scaly, often
densely long yellow pubescent, upper part occasionally with
brownish lanceolate membranous scales; lamina 2- or 3-pin-
nate, broadly ovate-triangular to ovate-triangular, (8—)25—
35(—40) x (10-)20-30(—45) cm, acuminate; pinnae (10-)15-20
pairs, subalternate, ascending, approximate; basal pinnae largest,
14-20(-28) x 5-9(-12) cm at middle, elliptic to elliptic-oblan-
ceolate, acuminate, gradually narrowed and subequilateral at
base, with stalks 5-8 mm, subopposite, (1-)4-5 cm apart from
upper pinnae; pinnules of basal pinnae anadromous, (10-)14—
20 pairs, spreading or slightly ascending, upper pinnules grad-
ually shortened to base, oblong-lanceolate or ovate-triangular,
obtuse, usually with patulous teeth; pinnules of middle pinnae
oblong-lanceolate, 2.5-4.5(—7) x 1-1.5 cm at base, shortly acu-
minate or acute, sessile, subtruncate, separate or partly adnate to
costae, approximate; secondary pinnules 10—12 pairs, spreading
or slightly ascending, oblong, 5-8 x 2.5-4 mm, obtuse, decur-
rent to costular wings, dissected or with patulous teeth; second
basal pinnae similar to but slightly smaller than basal pinnae,
oblong; upward pinnae lanceolate, acuminate, not narrowed
toward base; ultimate segments serrate. Veins visible on sur-
faces, pinnate in ultimate pinnule, simple, terminating into teeth.
Lamina herbaceous when dried, green or brown-green, costules
and midribs with very short spines on adaxial surface, rachis,
costae, and costules =+ shortly hairy, veins with sparse glandular
short hairs or multicellular hairs abaxially, costa base occa-
sionally with few small scales. Sori orbicular, abaxial on
veins, 1 to several pairs per ultimate segment; indusia brownish,
membranous, orbicular-reniform. Perispore thin, hyaline, folded.
2n = 80%, 160.

Damp areas in forests; (500-)2000-4100 m. Chongging, Gansu,
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Hubei, Qinghai, Shaanxi, Sichuan, SE Xizang, Yunnan [Bhutan, N In-
dia, Nepal].

120. Athyrium schizochlamys (Ching) K. Iwatsuki, Bull. Univ.
Mus. Univ. Tokyo 31: 313. 1988.

RSB jie mao gai jia leng jue

Pseudocystopteris schizochlamys Ching, Acta Phytotax.
Sin. 9: 79. 1964; P. lanpingensis Ching; P. laterepens Ching; P.
sinica Ching.

Rhizomes long creeping, 2-3 mm in diam., densely
clothed with brown ovate-lanceolate membranous scales at
apex. Fronds distant; fertile fronds (9-)20-25(—40) cm; stipe
upward stramineous, shiny, often pale purplish red, (4—)6—
10(-23) cm, 1-3 mm in diam., with sparse scales at base; lami-
na 1-3-pinnate, ovate to ovate-oblong, (5-)11-17(-25) x (3-)
5-9(-20) cm, acuminate; pinnae 10—13(-16) pairs, alternate,
lower pinnae sometimes subopposite, basal 1 or 2 pairs
slightly shorter, with stalk (stalk 1-2(—4) mm), ascending,
curved upward, (1-)1.5-2(—4) cm apart; middle pinnae (1.5-)3—
6(—11) x (0.8-)1.5-2.4(-4) cm, oblong-lanceolate, subequilat-
eral at base; pinnules less than 6—10 pairs, broadly ovate to
ovate-lanceolate, approximate; basal pinnules 8—10 x 5-8 mm,
sharply toothed, inequilateral at base, acroscopic side parallel
to costae, basiscopic side narrowly cuneate, slightly decurrent
to costa wings, all anadromous, basal 1 or 2 pairs of pinnules of
lowest pinnae sometimes slightly shorter; secondary pinnules or
segments 3 or 4(—8) pairs, elliptic to oblong, 3—4(-7) x ca. 2
mm, oblong, toothed, dissected at margin; ultimate segments
with 2 or 3 teeth. Veins visible abaxially, pinnate per pinnule or
segment, terminating in teeth. Lamina herbaceous or near pa-
pery when dried, dark green, rachis and costae usually pale
purplish red, glabrate or shortly glandular hairy. Sori small,
orbicular or orbicular-reniform, 1-3 sori per ultimate pinnule,
abaxial on or semilateral to basal acroscopic veins; indusia
brownish, orbicular-reniform, lacerate with ciliate margin.
Perispore thin and hyaline, slightly folded. 2n = ca. 80.

Damp areas in forests; 30004500 m. Sichuan, SE Xizang, Yun-
nan [Nepal].

121. Athyrium atuntzeense (Ching) Z. R. Wang & Z. R. He,
comb. nov.

BT F74 3% a dun zi jia leng jue

Basionym: Pseudocystopteris atuntzeensis Ching, Acta
Phytotax. Sin. 9: 83. 1964.

Rhizomes long creeping, ca. 2 mm in diam., blackish
brown, sparsely scaly, but densely scaly at apex and stipe bases;
scales brown, broadly lanceolate. Fronds distant; fertile fronds
30-55 cm; stipe stramineous, 12-23 cm, 1-2 mm in diam.,
upper part with very sparse small lanceolate scales; lamina 3-
pinnate-pinnatifid, 15-32 c¢m, nearly as broad as long or slightly
narrower, ovate-oblong or broadly ovate-triangular, acuminate
with shortly caudate apex; pinnae 8—10 pairs, ascending, lowest
pinnae 10-16 x 3-5 c¢cm at middle, oblong-lanceolate, acumi-
nate, base rounded-cuneate, anadromous, acroscopic base often
imbricate with rachis, basiscopic base oblique, with stalks 1.5-3

mm, pinnae subopposite or alternate, 2.5-5 cm apart; pin-
nules ca. 9 pairs, shortly stalked, alternate, subspreading,
separate from each other, basal 1 or 2 pairs often slightly
shortened, ovate-triangular; middle pinnules oblong, 1.5-3 cm
x 7-12 mm, with 2 or 3 thin long teeth, base broadly cuneate,
subequilateral or inequilateral, acroscopic base parallel to cos-
tae; secondary pinnules ca. 5 pairs, oblique, distant, oblong or
rhomboid, 4-7 x 2-3 mm, with 2 or 3 long, acuminate teeth at
apex, base broadly cuneate, decurrent and adnate to costular
wings, dissected into segments with 2 or 3 acuminate teeth.
Veins visible on surfaces, pinnate in ultimate pinnule, termin-
ating into teeth. Lamina herbaceous when dried, pale green and
glabrate; rachis and costae pale purplish red adaxially. Sori
small, orbicular, suprabasally abaxial on veins near sinuses
between segments; indusia pale green, suborbicular-reniform,
lacerate with ciliate margin.

® Grassy slopes; 3600-3700 m. NW Yunnan (Déqén).

122. Athyrium davidii (Franchet) Christ, Bull. Soc. Bot. France
52(Mém. 1): 50. 1905 [ “davidi’].

KITBABL da wei jia leng jue

Polypodium davidii Franchet, Nouv. Arch. Mus. Hist. Nat.,
sér. 2, 10: 119. 1887; Asplenium duthiei Beddome; Athyrium
duthiei (Beddome) Beddome; Phegopteris davidii (Franchet)
Beddome; Pseudocystopteris davidii (Franchet) Z. R. Wang.

Rhizomes long creeping, with remaining stipe bases,
chestnut-black, glabrate, slightly shiny, 1-2 mm in diam., with
sparse red-brown, ovate-lanceolate scales at apices and stipe
bases. Fronds approximate or distant; fertile fronds 20-35 cm;
stipe dark brown at base, upward stramineous, slightly pale
purplish red, 2.5-12 ¢cm, 1-2 mm in diam., upper part with few
scales; lamina 2-pinnatifid, oblanceolate or narrowly oblanceo-
late, broadest 1/3 from apex, 14-25 x 3.5-8 cm, gradually nar-
rowed toward base usually 1-2(-3) cm wide, acuminate; pin-
nae 13-24 pairs, sessile or subsessile, spreading or slightly as-
cending, subopposite; basal pinnae acroscopically subauricu-
late, usually 0.3—1.3 cm; longest pinnae slightly ascending, al-
ternate, costae 0.5-3 cm from neighboring pinnae, lanceolate or
broadly lanceolate, 1.5-4 cm x 5-14 mm, base subtruncate,
subequilateral, or acroscopic segments slightly large, deeply
pinnatifid to narrow wings, apex shortly acuminate; pinna seg-
ments or pinnules 10 pairs or fewer, ovate to ovate-triangular,
2-8 x 2-5 mm, slightly inequilateral at base, margin with sharp
teeth or shallowly lobed, apex obtuse; ultimate segments with 2
or 3 short teeth. Veins visible abaxially, purplish red, lateral
veins simple or 2- or 3-forked, ending into tooth tips. Lamina
herbaceous or near papery when dried, dark greenish brown
adaxially, pale green abaxially. Rachis and costae with few long
scalelike hairs abaxially, costae and veins with sparse long
multicellular hairs, costae also with short glandular hairs abax-
ially. Sori elliptic or reniform, 1-7 sori per segment, medial or
supramedial; indusia small, thinly membranous, orbicular-reni-
form or narrowly ovate, lacerate at margin, hidden by sporangia
at maturity. Spores bilateral, perispore folded. 2n = 80.

Cool alpine areas on mountains, grassy slopes, under shrub groves,
in rock crevices; 30004300 m. W Sichuan, SE Xizang, NW Yunnan [N
India, N Myanmar, Nepal].
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123. Athyrium repens (Ching) Fraser-Jenkins, Taxon. Revis.
Indian Subcontinental Pteridophytes, 238. 2008.

KARMABR chang gen jia leng jue

Pseudocystopteris repens Ching, Acta Phytotax. Sin. 9: 80.
1964.

Rhizomes long creeping, 2.5-3 mm in diam., blackish
brown, almost without scales, apex clothed with brownish,
membranous, broadly ovate-lanceolate scales. Fronds distant;
fertile fronds 20-30 cm; stipe blackish brown at base, upward
gradually becoming purplish red, 7-10 cm, 1.5-2 mm in diam.
at base, base with similar scales, upper part with sparse broadly
lanceolate scales; lamina 2-pinnate, ovate-oblong, 14-17 x 7—
10 cm at middle, base subtruncate, slightly narrowed, apex acu-

minate; pinnae 13—15 pairs, lowest two pairs of pinnae slightly
shortened, slightly pendulous, 1.5-2.3 cm apart; middle pinnae
4-5 x ca. 1.5 cm at base, broadly lanceolate, shortly acuminate,
base truncate, sessile; pinnules 10-12 pairs, spreading, approxi-
mate, ca. 7 X 4 mm, oblong-ovate, base subequilateral and
broadly cuneate, basiscopic base decurrent to narrow costal
wing, margin biserrate, lobed, apex obtuse with triangular short
teeth; segments with 2 or 3 short teeth; veins visible abaxially,
pinnate in pinnules, 1 veinlet per tooth. Lamina herbaceous
when dried, green, rachis and costae with sparse long multi-
cellular hairs and short glandular hairs on surfaces. Sori small,
elliptic or orbicular-reniform, abaxial on veins, 1-6 per ultimate
pinnule or segment, medial; indusia brownish, orbicular-reni-
form or narrowly ovate, lacerate at margin.

® Rhododendron forests; 3200-3700 m. Sichuan.

Uncertain taxa

Athyrium dulongicola W. M. Chu (Acta Bot. Yunnan., Suppl. 5:
41. 1992 [ “dulongicolum ), described from Yunnan.

Athyrium excelsium Ching (Acta Bot. Boreal.-Occid. Sin. 6(1):
20. 1986), described from Yunnan.

Athyrium fargesii Christ (Bull. Soc. Bot. France 52(Mém. 1): 49.
1905), described from Yunnan.

Athyrium filix-femina (Linnaeus) Roth subvar. brevidens Christ
(Bull. Soc. Bot. France 52(Mém. 1): 46. 1905), described from Yunnan.

Athyrium filix-femina (Linnaeus) Roth var. duclouxii Christ (Bull.
Soc. Bot. France 52(Mém. 1): 46. 1905), described from Yunnan.

Athyrium xheterosporum Y. T. Hsieh & Z. R. Wang (Acta Phyto-
tax. Sin. 27: 156. 1989), described from Yunnan and treated in FRPS
(3(2): 266. 1999).

Athyrium nemotum Ching (Acta Bot. Boreal.-Occid. Sin. 6(3):
149-150. 1986), described from Guangxi.

Athyrium nigripes (Blume) T. Moore var. elongatum Christ (Bull.
Herb. Boissier 7(1): 13. 1899), described from Yunnan.

Athyrium rotundifolium Ching (FL. Fujian. 1: 597. Apr 1982), des-
cribed from Fujian.

Athyrium silvestrii Christ (Nuovo Giorn. Bot. Ital. n.s., 17. 226.
1910), described from Hubei.

Athyrium filix-femina (Linnaeus) Roth var. paleosum Christ
(Notul. Syst. (Paris) 1: 48. 1909), described from Yunnan.

5. DIPLAZIUM Swartz, J. Bot. (Schrader) 1800(2): 61. 1801.

@ shuang gai jue shu
He Zhaorong (F1JK5#); Masahiro Kato
Allantodia R. Brown; Anisogonium C. Presl; Callipteris Bory; Monomelangium Hayata.

Plants terrestrial, evergreen, medium-sized to large. Rhizome creeping to ascending or erect, sometimes subarborescent, brown
or nearly black, dictyostelic, + scaly; scales subulate, lanceolate, or broadly lanceolate, sometimes ovate and adpressed or peltate,
margin entire, sometimes sparsely toothed and often narrow, black, brown, yellow-brown, or dark brown to black; fronds caespitose,
distant or approximate. Stipe brown or black and scaly at base, scales similar to those on rhizome, and upward gradually glabrescent
or with sparse scales, sometimes base and upward prickly, grooved adaxially, not hairy. Lamina mostly broadly ovate, oblong, or
deltoid, sometimes broadly lanceolate, usually pinnate to tripinnate-pinnatifid under acuminate and pinnatifid apex, mostly bipinnate
or bipinnate-pinnatilobate to bipinnate-pinnatipartite. Pinnae lanceolate, broadly lanceolate, or oblong-lanceolate, base mostly or
nearly symmetrical, lower pinnae not reduced or slightly reduced; ultimate pinnules mostly lanceolate or broadly lanceolate, some-
times ovate or oblong, base stalked or sessile, truncate, rounded, or subcordate, margin entire or serrate, apex acute or acuminate to
long acuminate, sometimes rounded or truncate; veins free, rarely anastomosing with a row of areoles along costa and costule; vein-
lets simple or forked, ascending, lower veinlets often curved. Lamina herbaceous or papery, rarely leathery, usually glabrous, rachis,
costae, and costules abaxially sometimes with sparse subulate or lanceolate scales, rarely prickly; rachis, costae, and costules
adaxially grooved between knife-edgelike ridges, ridges interrupted at insertion of higher-order frond axes, so grooves continuous,
both surfaces of costa often with minute glandular hairs. Sori linear, oblong, or ovate, mostly single or less often double on basal
acroscopic veinlets, costular, medial, supramedial, or from base to end of veinlets; indusia membranous or thickly membranous,
grayish white or brown, vaulted or ovoid when mature, and irregularly rupturing on back, or compressed, linear, opening acro-
scopically, persistent or caducous. Spores bilateral, monolete, mostly reniform or bean-shaped, sometimes hemispherical, rarely
spherical; perispore generally prominent, ornamentation mostly rugate, glabrous or aculeate, granular, clathrate, reticulate, rarely
ridged. n=41.

About 300400 species: mainly distributed in the tropics and subtropics worldwide; a few species distributed in warm temperate and temperate
zones or subalpine belts; 86 species (29 endemic) in China.
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Most of the species in China are distributed south of the Chang Jiang and in SW regions on mountains; they occur in evergreen broad-leaved
forests or beside shaded streamlets, and a few extend to 3000 m.

The following species, accepted in Knapp (Ferns Fern Allies Taiwan, 152, 451, 487. 2011), has been excluded from the present treatment:
Diplazium proliferum (Lamarck) Thouars (Esquisse F1. Tristan d’ Acugna, 35. 1808; Asplenium proliferum Lamarck, Encycl. 2: 307. 1786; Callipteris
prolifera (Lamarck) Bory). Further study is needed to establish its presence in Taiwan.

The following taxon, described from Guizhou, is excluded from the present treatment, pending further research: Diplazium platyphyllum Christ
(Bull. Acad. Int. Géogr. Bot. 17: 148-149. 1907).

la. Veins anastomosing.
2a. Rachis glabrous, not spiny .. .. 1. D. esculentum
2D. RACKIS SPINY .uvviiiieieiiieieieitete ettt ettt ettt e b e st e b e sene ebene st ebesentesesene s esenetesenenessenens 2. D. paradoxum
1b. Veins free.
3a. Stipe, rachis, and costae densely pilose.
4a. Fronds up to 65 cm, basal pinnae not strongly reduced; veins hairy ...........cccoeoeoeeiriniininnnnnnnrnrree e 3. D. pullingeri
4b. Fronds up to 25 cm, basal pinnae reduced; veins SubZlabrous ............cccecerieveererieieeninieenireeeereeeeennennes 4. D. dinghushanicum
3b. Stipe, rachis, and costae not densely pilose.
5a. Lamina imparipinnate with terminal pinna similar to lateral pinnae.
6a. Sori usually single, occasionally double, distant.
7a. Lamina subleathery; margin of pinna usually serrate only above middle, subentire or shallowly

TEPANA NEAL DASE ...eoeveeieieiieeieccc ettt sttt b bbbttt b s e seseaeseaeat et neaen see s s e eeeeeeeaeseea 5. D. crassiusculum

7b. Lamina herbaceous; pinna margin serrate from base to apex, sometimes shallowly pinnatilobate .............. 6. D. pinfaense
6b. Sori mostly double, attached back to back, approximate.

8a. Pinnae up to 7 cm wide; veinlets 3(or 4) per veinlet group; scales ovate-lanceolate, 2-3 mm wide ......... 7. D. hainanense

8b. Pinnae 2-5.5 cm wide; veinlets (3 or)4 per veinlet group or more; scales linear-lanceolate or
lanceolate, up to 1 mm wide.
9a. Pinnae serrate, crenate, or repand from base to apex.

10a. Pinnae subleathery, base rounded, margin repand or crenate (crenations ca. 1.5 mm) .........ccceeueveee. 8. D. maonense
10b. Pinnae papery, base cuneate or rounded-cuneate, margin minutely serrate or repand ................... 9. D. serratifolium
9b. Pinnae entire except slightly serrate in apical part.
11a. Pinnae ovate-lanceolate, Ca. 2 CM WIAE .......cc.covieuierieiiiiieieceeieieete ettt ettt et a et e v eaneas 10. D. basahense
11b. Pinnae ovate-lanceolate or elliptic-lanceolate, 3-5.5 cm wide.
12a. Scales membranous, bicolored (middle brown, margin black); lateral pinnae up to 12 pairs ........ 11. D. splendens
12b. Scales thickly membranous, unicolored; lateral pinnae up to 6 pairs.
13a. Rhizome erect; scales linear, BIACK ...........c.oociovieiioiioiiiieeeeeceeeeeeteete e e 12. D. stenolepis

13b. Rhizome slender, creeping to oblique; scales lanceolate, brown or black-brown 13. D. donianum
Sb. Lamina gradually shallowly pinnatifid to apex.
14a. Sori ovate-orbicular or cylindrical-oblong, costular; indusia vaulted, ovate-orbicular
or shortly sausage-shaped, irregularly ruptured on back.
15a. Scales on rhizome apex and stipe base loose, lanceolate or linear-lanceolate.
16a. Plants tall; rhizome ascending to erect, robust, more than 5 cm in diam.; stipe above 6 mm in
diam.; pinnules usually with broad base, deltoid-lanceolate; veinlets on lobes mostly forked;
perispore with prominent spores, with dense granular ornamentation ............cccoceeeenreerreereneseenennene 14. D. bellum
16b. Plants medium-sized; rhizome creeping, stipe less than 3 mm in diam.; pinnules linear-lanceolate,
base same width as middle; veinlets on lobes mostly simple; spores without prominent perispore
with dense granular OrNAMENLALION ...........ccvvveueiriereeriereeisiereeeesesetsteseesseseseseesesesesseseseseeseseses ssesesesseseses 15. D. ovatum
15b. Scales on stipe ovate or ovate-lanceolate, sometimes lanceolate, peltate or subpeltate (with cordate base).
17a. Stipe and base of rachis densely scaly when young, scales at apex of variously long stalks,
long stalks adpressed (stipe rough).
18a. Rhizome erect, fronds caespitose; stipe with estipitate scales, also with adpressed
uniseriate-celled, small, NOdOSE NAITS .........oovivviiuiiiiiiceeececeeeeteeeeee e 16. D. dulongjiangense
18b. Rhizome creeping, fronds distant; stipe lacking uniseriate-celled nodose hairs ............c.coceveveenee. 17. D. kawakamii
17b. Scales on stipe sparse, often adpressed, rarely at apices of stiff conical shortly aculeate
protuberances, stipe smooth or prickly after scales fallen.
19a. Rhizome thick, ascending to erect; fronds caespitose.

20a. Plants medium-sized; lamina less than 1.5 m; costae glabrous ............ccccoeeeeeeeeincnincninencncnenene 18. D. medogense

20b. Plants large; lamina more than 3 m; costae often prickly and rough ..........cccceveeevveecinirecininienne 19. D. sikkimense
19b. Rhizome creeping; fronds sparse.

21la. Lamina 3-pinnate, ultimate pinnules pinnatilobate ............cccoveveerireeieiririeirinieeneerereeeeseeeeeneas 20. D. muricatum

21b. Lamina 2-pinnate, pinnules pinnatilobate.
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22a. Pinnule [obe entire OF SUDENLITE ........c.ceeviveriereeeetieteeeeeeteee ettt ettt ee e evens e ereeese seeens 21. D. doederleinii
22b. Pinnule lobe prominently serrate or shallowly pinnatilobate.
23a. Pinnule oblong-lanceolate, middle wider, or lanceolate, base nearly symmetrical;

middle and lower pinnule lobes usually shallowly lobed, apex shallowly crenate ................. 22. D. spectabile
23b. Pinnule usually deltoid-lanceolate, base wider; pinnule lobes slightly subfalcate,
oblique, apex subtruncate, margin serrate, N0t 1obed ...........cceeveveueeriiieennineinrecenee 23. D. subspectabile
14b. Sori shortly oblong, narrowly elliptic, shortly or long linear; indusia mostly not vaulted, opening
acroscopically.

24a. Sori usually broadly oblong, occasionally elliptic or shortly cylindrical; indusia prominently
vaulted, easily ruptured.
25a. Lamina papery, 2-pinnate; pinnules usually shallowly pinnatilobate to pinnatifid, or only
serrate; scales always toothed at margin.
26a. Sori supramedial or submarginal, indusia markedly swollen, elliptic or shortly cylindrical ....... 24. D. conterminum
26b. Sori medial or inframedial, indusia slightly swollen, oblong when mature .............ccceceueueeeucueueennnnen. 25. D. virescens
25b. Lamina herbaceous, 3-pinnate or 2-pinnate with pinnules pinnatipartite to pinnatisect;
lobes of secondary pinnule prominently serrate or pinnate; scales entire.
27a. Lamina 2-pinnate; pinnules pinnatipartite; pinnule lobes regularly dentate at margin;
sori 2-3 x ca. 1 mm, densely contiguous when mature; perispore with slightly rugate,
ranular OrNAMENTALION ..........ceeeueuiiiiiieieie ettt st ee ettt be bt bebesesebeseteseseseseseaeaeasaens erenens 26. D. multicaudatum
27b. Lamina 3-pinnate or nearly 3-pinnate (pinnules pinnatipartite to pinnatisect, lobes
connected with narrow wings); sori mostly ca. 1(—1.5) mm; perispore with
aculeate ornamentation.
28a. Rhizome creeping; lamina herbaceous or thickly herbaceous, often tall, ca. 2 m,
base 3-pinnate; pinnule lobe or secondary pinnule oblong or linear-lanceolate,
apex mostly acute to shortly acute, less often rounded ...........cooveririnnrnrnnre e 27. D. prolixum
28b. Rhizome creeping or ascending to erect; lamina herbaceous or thinly herbaceous,
usually less than 1 m, sometimes up to 1.5 m, base 3-pinnate, sometimes
2-pinnate; secondary pinnule ovate or oblong, apex rounded or acute.
29a. Rhizome ascending to erect; lamina herbaceous, secondary pinnule of lower

pinna mostly acuminate at apex, Serrate at Margin ..........ceceereeeeuererereerererierererseuereneenereens 28. D. pseudosetigerum
29b. Rhizome creeping to ascending; lamina thinly herbaceous, secondary pinnule
rounded at apex, often pinnatifid to PINNAIPAITILE .......c.eveveveerereriririeieieieieee e 29. D. alatum

24b. Sori and indusia shortly or long linear; indusia not vaulted, opening acroscopically, often
reflexed under sporangia at maturity.
30a. Lamina 1-pinnate, usually lanceolate, broadly lanceolate, or ovate-lanceolate; pinnae entire
or pinnatilobate to pinnatipartite.
31a. Plants small or medium-sized; lamina oblong, broadly lanceolate, or broadly
deltoid-lanceolate, rarely ovate-deltoid or subdeltoid; pinna mostly sickle-shaped,
lanceolate at base, asymmetrical, acroscopic base prominently auriculate, margin
usually serrate or shallowly lobed.
32a. Rhizome slender, creeping; fronds distant.
33a. Stipe base with dense, brown, translucent membranous, entire lanceolate scales; upper
part to middle of rachis with many black, lanceolate or narrowly lanceolate, entire thick
scales; pinnae shallowly lobed (lobes shallowly serrate at margin), rarely slightly
deltoid processes; stalks of pinnae except basal pinnae narrowly winged ..................... 30. D. nigrosquamosum
33b. Stipe base with sparse brown, lanceolate, entire, thickly membranous scales.
34a. Lamina herbaceous or thinly herbaceous; stipe sparsely scaly; rachis occasionally
with black-brown, lanceolate scales; pinnae with shallow deltoid lobes on both sides,

lobes shallowly serrate; pinna stalk narrowly Winged ........c.cocovverrernrnnnnseeeeeeeees 31. D. okudairai
34b. Lamina thickly papery or subleathery; upper part of stipe subglabrous; pinnae
double- or single-toothed; pinna stalk WiNGLESS .........ccecervereiririeieririeieireeeereeeseeeesee e 32. D. wichurae

32b. Rhizome short, ascending to erect; fronds caespitose.
35a. Stipe not more than 1 mm in diam.; middle pinnae less than 3 cm, base
(including basal auricle) less than 1 cm wide; pinnae mostly contiguous
or imbricate, auricle usually overlapping rachis ..........cococeveerririrreeeeeeeee e 33. D. heterocarpum
35b. Stipe ca. 2 mm in diam.; middle pinnae (3—)5—8(—11) cm, base (1-)1.5-2(—4) cm;
pinnae usually approximate but imbricate, auricle not overlapping rachis.
36a. Lamina ovate-deltoid or subdeltoid; pinnae pinnatifid to pinnatisect or base nearly
pinnate (pinnatisect with 1-3 pairs of ovate lobes, pinna stalk short, narrowly winged) .... 34. D. dushanense
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36b. Lamina broadly oblong-lanceolate; pinnae pinnatilobate or obtusely toothed at margin ...... 35. D. lobulosum
31b. Plants medium-sized; lamina oblong; pinnae oblong-lanceolate, base symmetrical or
nearly symmetrical, exauriculate protuberances acroscopic, mostly pinnatilobate
to pinnatisect at margin.
37a. Rhizome long creeping; fronds distant.
38a. Lamina acuminate at apex; pinnae usually pinnatilobate to pinnatipartite,
sometimes repand or serrate, scales glabrous on Surface .............coceeeereeernineninneenenenene 36. D. mettenianum
38b. Lamina abruptly narrowed, then acuminate to apex; pinnae dentate at margin,
at most shallowly pinnatilobate.
39a. Pinnae 10-13 pairs, base rounded; scales linear-lanceolate, superficially shortly hairy ...... 37. D. hirtisquama
39b. Pinnae 6-8 pairs, base mostly shallowly cordate; scales lanceolate, not hairy ................... 38. D. yaoshanense
37b. Rhizome ascending to erect, occasionally creeping; fronds caespitose, rarely
approximate and sparse.
40a. Lamina herbaceous; stipe and rachis densely scaly or persistently scaly; pinnae sessile.
41a. Pinnae deeply pinnatilobate or pectinate; pinna lobes regularly crenate at margin ................ 39. D. hirsutipes
41b. Pinnae shallowly pinnatilobate or incised or broadly toothed; lobes entire or subentire ............ 40. D. hirtipes
40b. Lamina papery or thickly papery; stipe except base and rachis nearly lacking
persistent scales; pinnae stalked.
42a. Lamina nearly 1-imparipinnate, terminal pinna subsimilar to and larger than lateral
pinnae, base broadened, pinnatipartite with 1 or many ligulate oblong lobes.
43a. Base of pinna rounded or cuneate, regularly shallowly crenate at margin .................. 41. D. changjiangense
43b. Base of pinna cuneate, bidentate at margin 42. D. wangii
42b. Lamina abruptly or gradually narrowed, acuminate at apex.
44a. Lamina acuminate at apex; pinnae pinnatipartite to pinnatisect, lobes densely
CIENALE AL MATIN .....vivuuiuiriuiuiaitier sttt sttt ettt ettt b bbb b bebebeseseaeatatatatataeeeseseas eee 43. D. incomptum
44b. Lamina abruptly narrowed to acuminate apex; pinnae pinnatilobate to pinnatifid
or only serrate; pinna lobes entire or slightly shallowly serrate.
45a. Pinnae shallowly pinnatilobate or only incised with broadly serrate margin;
pinna stalk short, up to 5 mm in basal pinnae.
46a. Pinnae broadly oblong-lanceolate, more than 25 x 5 cm, base mostly shallowly

cordate; PEeriSPOre fEW TUZALE .....c.ccvueueeririeieirieieierieteieere ettt 44. D. megaphyllum
46b. Pinnae sickle-shaped, lanceolate, less than 15 x 3 cm, base crenate or nearly
s0; perispore prominent and with uniform reticulate ornamentation ............ 45. D. pinnatifidopinnatum

45b. Lower pinnae pinnatifid to pinnatipartite; stalk of basal pinna more than 1 cm.
47a. Base of pinna often broad, asymmetrical, broadly crenate, acroscopic
and basiscopic lobes prominently alternate; perispore with thick anastomosing
OINAMEIEATION ..vevevetettteteteteteteteteteteieeeeeeea et e et e et et e s et et et et e b eaebetebebebeseseseneneaenan 46. D. jinpingense
47b. Base of pinna slightly narrowed or as wide as middle, symmetrical or nearly
symmetrical, cuneate or broadly cuneate, lobes opposite or subopposite;
perispore broadly hyaline, few rUZAte .........cccceovieeiririeirrieeee e 47. D. siamense
30b. Lamina of well-grown plants 2-pinnate or base nearly 3-pinnate.
48a. Sori and indusia thin, long linear; pinnae, pinnules, and pinnule lobes mostly short and broad,
apical pinnae near lamina apex often not pinnatilobate; pinnules and pinnule lobes entire or
shallowly crenate; fertile frond 1- or 2-pinnate at base.
49a. Veins of pinna and pinnule anastomosing with costal deltoid and subcostal rectangular
ATEOLES ..ttt bbbttt bbbt b et b et et s bbbt aenen 48. D. stenochlamys
49b. Veins not anastomosing, rarely anastomosing with 1 row of costal areoles.
50a. Rhizome creeping or ascending; lower pinnae broadly lanceolate; pinnules and
pinnule lobes incised or crenate; veinlets usually simple, occasionally basal

veinlets united to fOIM Ar€OLES .........cecivieueiririeieirieie ettt seens 49. D. matthewii
50b. Rhizome short, erect; lower pinnae oblong or narrowly lanceolate; pinnules and
pinnule lobes entire; veinlets Mostly forked ...........cocoeeinreiinieiiineeeeeeeeee 50. D. metcalfii

48b. Sori and indusia shortly linear or linear-oblong; pinnules and pinnae near lamina apex
pinnatipartite or pinnatilobate, at least dentate on all margins.
Sla. Lamina ovate, usually 2-pinnate; pinnules and pinnule lobes mostly rounded or
acute-ovate or narrowly ovate at apex, sometimes pinnules of lower pinnae
ovate or broadly deltoid-lanceolate, rarely linear-lanceolate; if lamina
1-pinnate then lobes oblong or ovate-oblong.
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52a. Fertile fronds 1- or 2-pinnate at base; SCales ENLIre .........ceeveierereiririeererieeerieeeeeeeeeeeeens 51. D. baishanzuense
52b. Lamina 2-pinnate.
53a. Rhizome usually ascending to erect, rarely also creeping; pinnules pinnatipartite
to pinnatifid; scales toothed at margin.
54a. Base of pinnule prominently asymmetrical, auriculate on acroscopic side, cuneate
and slightly decurrent to rachis on basiscopic side; stipe base with sparse broadly
lanceolate scales, upper part of stipe and rachis without persistent scales ............c.coceueunce. 52. D. kansuense
54b. Base of pinnule symmetrical or nearly symmetrical, not auriculate, not decurrent
to rachis; stipe and rachis usually with many persistent lanceolate or broadly
lanceolate, Dlack-DIOWN SCAIES ........cccovvveueirieieiieieeiteeet e esenas 53. D. squamigerum
53b. Rhizome creeping; pinnule pinnatipartite to pinnatisect.
55a. Pinnules of lower pinnae linear-lanceolate, less than 1.5 cm wide, sessile or subsessile;

scales broadly lanceolate, sparsely thinly toothed at margin ...........ccccooeoeoinininnnnnnnnneenes 54. D. sibiricum
55b. Pinnules of lower pinnae ovate or deltoid-lanceolate, 2.5-3.5 cm wide, prominently
stalked, up to ca. 5 mm; scales linear-lanceolate, entire ............cccoeoeeeeeeiercnenerenrcnrenenenes 55. D. leptophyllum

51b. Pinnules often lanceolate, acuminate or long acuminate at apex; plants robust and tall.
56a. Lamina papery, thickly papery, or subleathery, shiny; pinnules usually pinnatilobate
to pinnatifid, or margin shallowly serrate or entire, rarely pinnatifid.
57a. Pinnules and subapical PinNae €Ntire ............eceeererrereeriereesisueeissseeseesesesessesessssesesassesesessssessens 56. D. glingense
57b. Pinnules pinnatilobate, at least shallowly incised or serrate at margin.
58a. Scales entire; plants medium-sized.
59a. Lamina 1-pinnate with pinnae pinnatifid to pinnatipartite, or nearly 2-pinnate,
or in lower half 2-pinnate with basal 1 or 2 pairs of pinnules in basal pinnae
pinnatipartite to pinnatisect, 1 pinnule or 1 pair in middle pinnae adnate

or sessile; Stipe brown OF BIOWN-GIEEI .......ccccveueerirrereririeieriieieneeeieeesteeesseseeeesesasessesanens 57. D. petelotii
59b. Lower half of lamina 2-pinnate; pinnules adnate to cuneate base; stipe
LAY-SITAIMINEOUS ...eoveveuerereseereresetesesertesesestesesestasesesesseseseseesesenessesentsesesensssesenessesensssesen 58. D. subdilatatum

58b. Scales toothed at margin; plants large or medium-sized.
60a. Scales prominently bicolored with black margin.
6la. Stipe and rachis quadrangular-cylindrical, square in cross section; perispore
with thick anastomosing ornamentation ............ce.eoceeveereereerereeerereeeeneeereneneens 59. D. quadrangulatum
61b. Stipe and rachis terete; perispore with non-anastomosing ornamentation.
62a. Pinnules lanceolate or ovate-lanceolate, base often asymmetrical, shallowly

cordate or broadly cuneate, basiscopic base broader, sometimes subtruncate ............ 60. D. dilatatum
62b. Pinnules linear-lanceolate or narrowly elliptic-lanceolate, base rounded
or rounded-cuneate, symmetrical or nearly Symmetrical ............ccoeeveveeveieenirieenennnan 61. D. uraiense

60b. Scales concolored, margin not black.
63a. Plants large; rhizome ascending, up to 5 mm in diam.; stipe and lower half of rachis
densely scaly; scales yellow-brown, linear-lanceolate or lanceolate; lamina 2-pinnate,
pinnules shortly stalked; sori shortly linear, costular, 1/3—1/2 as long as veinlets ............ 62. D. forrestii
63b. Plants medium-sized; rhizome creeping, occasionally ascending; scales brown
or black-brown; middle and upper parts of stipe glabrous; lamina at most
2-pinnate, pinnules sessile or subsessile; sori linear, not costular, more
than 3/4 length of veinlets.
64a. Pinnae falcate, lanceolate, asymmetrical with basiscopic pinnules longer,
free pinnules 1 or 2(or 3) pairs, ligulate-oblong or falcately lanceolate,
apex obtuse or acute, base truncate or adnate; veinlets usually 2-forked;
sori sparse, ca. 3/4 as 10ng a8 VEINIELS ........ccceeeiiiiiiiee e 63. D. griffithii
64b. Pinnae broadly lanceolate or lanceolate, mostly not falcate, symmetrical
or nearly so; free pinnules 3—5(-8) pairs.
65a. Pinnules sickle-shaped lanceolate, pinnatilobate or prominently dentate
at margin, veinlets mostly bifurcate; sori broad, shortly linear, dense

on pinnular lamina; lamina stiffly papery when dry .........ccccoeeevveinnininnnecnreeees 64. D. petrii
65b. Pinnules lanceolate, margin shallowly incised or repand, or entire; veinlets
mostly simple; sori sparse, thin; lamina thinly papery when dry ..........ccccoeueeenene. 65. D. tibeticum

56b. Lamina mostly herbaceous, not shiny; pinnules mostly pinnatifid to pinnatipartite, pinnule
lobes mostly contiguous or pectinate.
66a. Scales on rhizome apex and stipe base adpressed, or stipe not scaly.
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67a. Pinnules pinnatilobate to pinnatifid, symmetrical or nearly symmetrical; sori as long
as veinlets; stipe and lower part of rachis often with fleshy green aculeate or
VETTUCOSE PTOCESSES ..euvuvverereererrenseneesesseneesessenseneesenseseesessensesessensesessensentesessentesessensenessensen suensesesse 66. D. simile
67b. Pinnules pinnatipartite to costa, asymmetrical, basal basiscopic lobes often large and
pinnate; sori reaching to 2/3 of veinlet length; stipe and rachis glabrous.
68a. Evergreen; rhizome often ascending to erect, up to 40 cm tall, ca. 10 cm in diam.,
also creeping; lamina thickly herbaceous; pinnules sessile or slightly shortly

stalked; perispore prominent, hyaline, with granular ornamentation ..............cccceeveveveennne. 67. D. laxifrons
68b. Summer green; rhizome creeping; lamina thinly herbaceous; pinnules mostly
long stalked, up to ca. 4 mm; perispore surface with dense aculeate ornamentation ........... 68. D. taquetii

66b. Scales on rhizome apex and stipe base loose.
69a. Stipe and rachis or at least rachis with prominent prickly protuberances.
70a. Stipe glabrous, rachis with thin prickly processes; base of stipe ca. 7 mm in diam.,
sparsely scaly; scales ovate-lanceolate, rusty membranous; pinnule lobes separate,
connected to narrow wings, margin shallowly pinnatilobate or prominently dentate ... 69. D. amamianum
70b. Stipe and rachis prickly; base of stipe 1.5-2 cm in diam., densely scaly; scales
linear or linear-lanceolate, light brown, bicolored, with narrow black margin,
UP 10 2 CIM, MEMDIANOUS .....eeeieeniniaieiiiieeeteeseeeseeteeseeteeeeesetetesesesesesesesesesesesesesesesesensasacasan 70. D. asperum
69b. Stipe and rachis not spiny, often smooth, sometimes with sparsely verrucose
protuberances or green fleshy aculeate protuberances.
71a. Scales entire.
72a. Rhizome erect, with stiff, black-brown roots; stipe brown; pinnule lobes broadly
ODIONG OF TECLANGULAL ...ttt ettt 71. D. viridescens
72b. Rhizome creeping, roots not stiff.
73a. Scales broadly lanceolate, cells of central part of scale wider than those of
marginal part; SPOTES SlODOSE .......ceveveeriereeerirreieirieieiteiereeesereesseseesseseseeesesenens 72. D. jinfoshanicola
73b. Scales lanceolate or linear-lanceolate, cells of central part of scale as narrow a
s those of marginal part; spores reniform or elliptic.
74a. Basal part of lamina nearly 3-pinnate with pinnules pinnatisect to costules;
scales lanceolate, membranous; sori slender, shortly linear; perispore
With aCUICALE PIOCESSES ...euviveveriirieriisieteiriereesieseestrteresesseseseeesesesessesesasesesassssesensaes 73. D. chinense
74b. Lamina 2-pinnate with pinnules pinnatilobate or pinnatipartite; scales thickly
membranous; sori thick, shortly linear; perispore without aculeate processes.
75a. Lamina thickly herbaceous; scales lanceolate; pinnules shallowly pinnatilobate
or pinnatipartite 1/2 to base; apex of pinnule lobe falcate, truncate or
rounded-truncate; perispore with many verrucose projections ...........c.ceceeeune 74. D. hachijoense
75b. Lamina herbaceous; scales linear-lanceolate; pinnules pinnatipartite 1/2 or
more to base; apex of pinnule lobe not falcate, rounded or rounded-truncate;

perispore with few VeIrucose projections ...........c.coeceeverererererenererererererereresesesesenens 75. D. wheeleri
71b. Scales toothed at margin.
76a. Scales concolored, margin NOt Black .........cceevevirieiririeiinieeinineeee e 76. D. nipponicum

76b. Scales + bicolored, with black narrow margin conspicuous or inconspicuous.
77a. Stipe, rachis, and costa dark brown, with dingy glandular hairs; sori shortly
linear, inframedial from base upward to half of veinlets; huge plants with
erect rhizomes ca. 70 cm tall, ca. 20 cm in diam. .......cceeeereeieieiecieiceeeeeeeeee s 77. D. axillare
77b. Stipe (except base), rachis, and costa stramineous or green-stramineous, without
dingy glandular hairs; sori mostly medial or inframedial from base to more
than 2/3 of veinlet margin, or nearly as long as veinlet.
78a. Rhizome usually ascending or erect, rarely creeping.
79a. Sori oblong, MEdial ...t 78. D. kappanense
79b. Sori linear, mostly from base or near base to more than 2/3 of veinlet
length, few sori short, brown, medial.
80a. Stipe and rachis with sparse, fleshy, green, aculeate, verrucose processes;
rhizome variable, erect, creeping; lamina thinly papery ............ccceevvvevennne 79. D. nanchuanicum
80b. Stipe and rachis glabrous; lamina herbaceous.
81la. Rhizome creeping to ascending; scales brown, lanceolate; pinnules
broadly lanceolate or lanceolate, base asymmetrical, basal acroscopic
pinnule lobes usually small; lamina abaxially with sparse light brown
scales, Without lands ..........c.coeoeoeeririnnnnnrrrre e 80. D. calogrammoides
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81b. Rhizome ascending to erect; scales mostly dark brown, linear-

lanceolate, apex filiform or caudate; pinnules mostly deltoid-
lanceolate, few lanceolate, symmetrical; costule and midrib
with light brown or gray-white thin glands, rachis and costae

abaxially with sparse linear, small scales ..........ccccoeevinreinrieercninnenne.

78b. Rhizome creeping.

82a. Costa and costule abaxially with prominent green fleshy aculeate
processes; sori mostly as long as veinlets; black margin of scales

INCOMPIELE ...vveieiieieiiieieieieee ettt sa ettt a s senessenens

82b. Costa and costule without green fleshy aculeate processes.
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. 81. D. viridissimum

82. D. calogrammum

83a. Lamina thickly papery; pinnules broadly lanceolate or oblong-lanceolate;

83b.

pinnule lobes of lower pinnae (at least those of lower pinnules) acute
at apex, only pinnule lobes of upper pinnae or lobes of upper pinnules

of middle or lower pinnae rounded at APEX ......ccceveveerereererireeieninireeerienene

Lamina herbaceous or thinly herbaceous; pinnule lobes rounded or
truncate at apex.

84a. Evergreen; pinnules mostly broadly deltoid-lanceolate, upper pinnules

rarely lanceolate; sori thin, long, mostly as long as veinlets; stipe

usually with sparse verrucose processes and slightly rough ...................

84b. Summer-green; pinnules broadly lanceolate or oblong-lanceolate; sori

mostly shortly linear, from base upward to 2/3 of veinlet length, distal

part of lobes not soriferous; stipe without verrucose processes, smooth.

.. 83. D. succulentum

....... 84. D. maximum

85a. Pinnules lanceolate or oblong-lanceolate, glandular; sori elongate, from
base to more than 2/3 of veinlet length ..........cccccoeeiiiiiiiiiiiccccee 85. D. giganteum
85b. Pinnules oblong-lanceolate, glabrous; sori shortly linear,

medial-inframedial .......

1. Diplazium esculentum (Retzius) Swartz, J. Bot. (Schrader)
1801(2): 312. 1803.

B HXFEBR shi yong shuang gai jue

Rhizome erect, up to 15 cm tall, densely scaly; scales
brown, narrowly lanceolate, ca. 10 X 1 mm, thin, toothed at mar-
gin; fronds caespitose. Fertile fronds 60—120 cm; stipe brown-
stramineous, 50-60 cm, 3—-5 mm in diam. at base, sparsely
scaly, upward glabrous or hairy; lamina 1-pinnate or 2-pinnate,
deltoid or broadly lanceolate, 60—80 cm or longer, 3060 cm
wide, apex acuminate; pinnae 12—16 pairs, alternate, ascending,
lower pinnae stipitate, broadly lanceolate, 1620 x 6-9 cm, pin-
natilobate or 1-pinnate; upper pinnae subsessile, linear-lanceo-
late, 6-10 x 1-2 cm, base truncate, margin serrate or pin-
natilobate (lobes minutely serrate), apex acuminate; veins per
lobes pinnate, veinlets 8—10 pairs, ascending, lower 2 or 3 pairs
usually conjoined. Lamina stiffly herbaceous, glabrous or hairy,
rachis glabrous or hairy; costae shallowly grooved, glabrous or
occasionally with light brown short hairs. Sori mostly linear,
slightly curved, from near midribs to laminar margin; indusia
yellow-brown, linear, membranous, entire. Spore surface with
large granular or tuberculate projections. 2n = 82.

Valley forests, beside brooks or streamlets; 100—1200 m. Anhui,
Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hunan, Jiangxi, Si-
chuan, Taiwan, Xizang, Yunnan, Zhejiang [tropical Asia, subtropical and
tropical Polynesia].

la. Rachis and costae not hairy ................. la. var. esculentum
1b. Rachis and costae with dense

rust-yellow soft hairs on

adaxial Side ......ccoovvveveerieieeereeeee 1b. var. pubescens

........................................................................... 86. D. latipinnulum

1a. Diplazium esculentum var. esculentum

B FEBR(EAEF) shi yong shuang gai jue (yuan bian
zhong)

Hemionitis esculenta Retzius, Observ. Bot. 6: 38. 1791;
Anisogonium esculentum (Retzius) C. Presl; Asplenium ambi-
guum Swartz; Athyrium ambiguum (Swartz) Milde; A. esculen-
tum (Retzius) Copeland; Callipteris ambigua (Swartz) T.
Moore; C. esculenta (Retzius) J. Smith ex T. Moore & Houl-
ston; Digrammaria ambigua (Swartz) C. Presl; Diplazium am-
biguum (Swartz) Hooker (1857), not Raddi (1819); Microstegia
ambigua (Swartz) C. Presl; M. esculenta (Retzius) C. Presl.

Rachis and costae not hairy.

Valley forests, beside brooks; 100—1200 m. Anhui, Fujian, Guang-
dong, Guangxi, Guizhou, Hainan, Hunan, Jiangxi, Sichuan, Taiwan, Xi-
zang, Yunnan, Zhejiang [tropical Asia, subtropical and tropical Poly-
nesial.

The young frond is edible.

1b. Diplazium esculentum var. pubescens (Link) Tardieu &
C. Christensen, F1. Gén. Indo-Chine 7(2): 270. 1940.

ERh & X E B mao zhou shi yong shuang gai jue

Diplazium pubescens Link, Hort. Berol. 2: 72. 1833; Cal-
lipteris esculenta var. pubescens (Link) Ching.

Rachis and pinnae with dense rust-yellow soft short hairs
on adaxial side.

Forests beside streamlets; 200-900 m. Guizhou, Hainan, Jiangxi,
Sichuan, Xizang, Yunnan, Zhejiang [India, Myanmar, Vietnam].

The young frond is edible.
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2. Diplazium paradoxum Fée, Mém. Foug. 5: 214. 1852.
FIEHXLFEBR ci zhou shuang gai jue

Anisogonium smithianum (Baker) Beddome; Asplenium
smithianum Baker; Callipteris paradoxa (Fée) T. Moore; C.
smithiana (Baker) Beddome.

Rhizome ascending. Fertile fronds over 1 m; stipe dark
stramineous, 3040 cm, ca. 6 mm in diam., with slightly acu-
leate protuberances, slightly scaly to base, all with sparse soft
hairs when young, then glabrous; scales brown, narrowly lan-
ceolate, up to 1 cm, margin serrate; lamina lower part 2-pinnate,
upper part 1-pinnate, deltoid-ovate, 50-70 x ca. 40 cm at base;
pinnae ca. 10 pairs, alternate, ascending, lower pinnae with stalk
ca. 1.2 cm; basal pinnae sessile, large, oblong-lanceolate or lan-
ceolate, expanded, 4—6 x 1-1.5 cm, base symmetrical, broadly
cuneate or subtruncate, margin subentire or repand, crenate, ser-
rate to apex, apex shortly acuminate; veins abaxially prominent,
4 or 5 pairs per lobe, ascending, basal 1 or 2 pairs anastomosing
with tip-deltoid aperture. Lamina herbaceous, both surfaces
without hairs; rachis and costa adaxially with dense aculeate
protuberances. Sori linear, 3 or 4 pairs per lobe, basal line abax-
ial, often paired on 1 vein; indusia brown, linear, membranous,
persistent.

Dense on wet sandy riverbanks. Guangdong, Hainan [Sri Lanka].

3. Diplazium pullingeri (Baker) J. Smith, Ferns Brit. For., ed.
2,315.1877.

FEHIXEEHR mao zhou shuang gai jue

Rhizome shortly erect or decumbent, glabrous, or apex
with sparse, dark brown scales; fronds caespitose; stipe brown
at base, upper part and rachis light brown, densely hairy, hairs
shiny, curly long nodose, shallowly grooved on adaxial side,
rounded abaxially; lamina elliptic or narrowly elliptic, base
slightly narrowed; pinnae approximate, alternate or opposite,
sickle-shaped, lanceolate, base sessile, asymmetrical, acroscopic
base deltoid-auriculate, or rounded-obtuse, basiscopic base
rounded, margin entire or repand, sometimes serrate, apex
acuminate, acute, rounded, or obtuse; supramedial pinnae
spreading, lower pinnae reflexed, shortened, basal pinnae some-
times ca. 1/2 of middle pinnae, occasionally not reduced; veins
prominent on both surfaces of lamina, midrib densely hairy on
abaxial surface of lamina, hairs nodose, sparsely hairy or gla-
brous on abaxial surface. Sori and indusia mostly long linear,
up to more than 2/3 or on entire length of veinlet, or shorter;
indusial surface + with long nodose hairs.

At foot of cliffs, on wet rocks, evergreen broad-leaved forests,
mountain ridges; 400-1600 m. Fujian, Guangdong, Guangxi, Guizhou,
Hainan, Jiangxi, Taiwan, Yunnan, Zhejiang [Japan, Vietnam].

la. Pinna apex acuminate, acroscopic basal
auricles of pinnae deltoid ..........c.c.c.c..... 3a. var. pullingeri
1b. Pinna apex acute or rounded, acroscopic

basal auricles of pinnae
rounded-obtuse .........cooeeeeeererenenne 3b. var. daweishanicola

3a. Diplazium pullingeri var. pullingeri

FHh X7 BR(JFAEFI) mao zhou shuang gai jue (yuan bian
zhong)

Asplenium pullingeri Baker, Gard. Chron., n.s., 4: 484.
1875; A. bireme C. H. Wright; A. chlorophyllum Baker; A. han-
cockii Maximowicz; A. lepidorachis C. Christensen; Athyrium
pullingeri (Baker) Copeland; Diplazium chlorophyllum (Baker)
Beddome; D. crenatoserratum T. Moore var. hirta Rosenstock;
D. hancockii (Maximowicz) Hayata; D. pullingeri f. intermedia
Wu; Monomelangium hancockii (Maximowicz) Hayata; M. pul-
lingeri (Baker) Tagawa.

Stipe 10-20 cm; lamina elliptic or narrowly elliptic, up to
45 x 20 cm, base slightly reduced; free pinnae up to 15 pairs, up
to 12 x 1.7 cm, base sessile, asymmetrical, acroscopic auricles
deltoid, basiscopic base rounded, both sides entire or repand,
sometimes crenate, apex acuminate. Spores orbicular in equa-
torial view, in SEM image perispore with dense, filiform, multi-
tiered, anastomosing villous projections.

At foot of cliffs, on wet rocks in evergreen broad-leaved forests;
400-1600 m. Fujian, Guangdong, Guangxi, Guizhou, Hainan, Jiangxi,
Taiwan, Yunnan, Zhejiang [Japan, Vietnam].

3b. Diplazium pullingeri var. daweishanicola (W. M. Chu &
Z.R.He) Z. R. He, comb. nov.

KENLEHAFHFK da wei shan mao zhou shuang gai jue

Basionym: Monomelangium pullingeri var. daweishani-
cola W. M. Chu & Z. R. He, Acta Phytotax. Sin. 36: 375. 1998
[ “daweishanicolum™].

Lamina narrowly elliptic; pinnae short, falcate, lanceolate
or obliquely ovate, apex acute or rounded; acroscopic auricles
obtuse. Perispore with multitiered anastomosing filiform orna-
mentation and irregular shallow rugae and thin apertures.

® Mountain ridges, at foot of cliffs, evergreen broad-leaved for-
ests; ca. 1600 m. Yunnan.

4. Diplazium dinghushanicum (Ching & S. H. Wu) Z. R. He,
comb. nov.

S BN EEBR ding hu shan mao zhou shuang gai jue

Basionym: Monomelangium dinghushanicum Ching & S.
H. Wu, Acta Bot. Austro Sin. 2: 5. 1986.

Rhizome short, erect; fronds caespitose. Fertile frond 15—
25 cm; stipe 4-5 cm, ca. 1 mm in diam.; rachis with dense long
nodose soft hairs, pinnae subglabrous on both surfaces; lamina
pinnatilobate, lanceolate, 14-16 x 3-5 cm, apex acute; pinnae
16-18 pairs, basal pinnae opposite, upper pinnae alternate,
basal 2 pairs reduced, 5—10 mm; middle pinnae falcate, lanceo-
late or elliptic, 1.5-2.5 cm x 7-10 mm, acroscopic base auric-
ulate, crenate at margin or pinnatilobate to serrate, apex acute;
veins prominent, veinlets bifurcate (or trifurcate), pinnate in
auricles. Lamina thinly membranous when dry, light brown; ra-
chis densely hairy, hairs nodose, long, soft; pinnae glabrous on
both surfaces. Sori shortly linear, indusia glabrous. Spores semi-
circular in equatorial view, perispore surface rugate or sparsely
reticulate with granules in areoles.

® Valley forests; 700-900 m. Guangdong.

5. Diplazium crassiusculum Ching, Lingnan Sci. J. 15: 279.
1936.

JEIH- XU FEBR hou ye shuang gai jue
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Athyrium crassiusculum (Ching) T. J. Liu; Diplazium cras-
siusculum f. simplex Ching; D. donianum (Mettenius) Tardieu
var. biserrulatum Tardieu.

Rhizome erect or oblique, black-brown, woody, stiff, apex
with dense scales; scales dark black, glossy, lanceolate, thick,
small serrate at margin; fronds caespitose, 1-pinnate fertile
frond more than 1 m; stipe black at base, upward gray-stramin-
eous, 40-60 cm, 3—5 mm in diam., base like rhizome, densely
scaly, upward glabrous, grooved on abaxial side; lamina 1-im-
paripinnate, elliptic, 30-50 x 16-24 cm; lateral pinnae often 2—
4 pairs, all subequal in size, alternate or basal pinnae suboppo-
site, oblique, shortly stalked (stalk of basal pinnae 6-8 mm),
narrowly elliptic, narrowly ovate-lanceolate, or broadly linear-
lanceolate, 1623 cm, middle 3.5-4.4 cm wide, base rounded-
cuneate, margin in lower part of pinna often subentire or
slightly repand, from middle to apex thin, serrate, apex long
acuminate; apical pinna similar to lateral pinnae or nearly so,
base often asymmetrical; costae prominent, rounded, occasion-
ally with brown linear small scales on abaxial side, shallowly
grooved on adaxial side; veinlets all prominent, slightly
oblique, 3 or 4 per veinlet group, thin, reaching laminar margin.
Lamina firmly herbaceous, brown-green when dry. Sori and
indusia long linear, often single on acroscopic veinlets of each
veinlet group, oblique, from costa to ca. 5 mm inside margin.

Evergreen broad-leaved forests and shrubs; 200-1700 m. Fujian,
Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, N Taiwan, Zhejiang
(Taishun) [Japan].

Fertile fronds of young plants of Diplazium crassiusculum are

sometimes simple, elliptic-lanceolate with cordiform, slightly asym-
metrical bases, or 1-pinnate with only 2 or 3 pinnae.

6. Diplazium pinfaense Ching, Lingnan Sci. J. 15: 279. 1936
[ “pin-faense”).
XU R bao ye shuang gai jue

Athyrium pinfaense (Ching) Ohwi.

Rhizome oblique or erect, dark brown, with dense fleshy
thick roots, apex with brown, lanceolate, entire scales; fronds
caespitose. Fertile frond ca. 65 cm, stipe brown at base, upward
green-stramineous, ca. 30 cm, ca. 2 mm in diam., base with
dense scales similar to scales on rhizome, upward glabrous,
grooved on adaxial side; rachis stramineous or green-stramin-
eous, slightly glossy, shallowly grooved on adaxial side; lamina
1-imparipinnate, ovate, ca. 34 x 22 cm, base rounded-cuneate;
lateral pinnae 2 or 3 pairs, oblique, subfalcate, lanceolate, base
mostly nearly symmetrical, rounded-cuneate, whole margin ser-
rate or biserrate, sometimes slightly pinnatilobate, apex long
acuminate; basal pinnae asymmetrical, acroscopic base
rounded, basiscopic base cuneate, shortly stalked, upper pinnae
sessile or slightly adnate; apical pinna lanceolate, similar to
lateral pinnae, base often asymmetrical, broadly cuneate; costae
rounded and swollen on abaxial side, shallowly grooved on
adaxial side; veinlets prominent on both surfaces, oblique, 2—4
times forked, 6 per vein group, thin, reaching teeth of lamina
margin. Lamina herbaceous, grass-green when dry, glabrous.
Sori and indusia long linear, slightly curved, not on all veinlets,
often borne on acroscopic veinlets, mostly single, sometimes
double, catadromous veinlets sometimes fertile with sori short.

Spores semicircular in equatorial view, perispore hyaline, with
sometimes aculeate projections.

Chongqing, Fujian, Guangxi, Guizhou, Hunan (Jishou), Jiangxi
(Anyuan), Sichuan (Emei Shan), Yunnan (Maguan), Zhejiang (Long-
quan) [Japan].

7. Diplazium hainanense Ching, Bull. Fan Mem. Inst. Biol. 2:
206. 1931.

R EE PR hai nan shuang gai jue
Diplazium platylepis Ching.

Rhizome creeping or oblique, apex densely scaly; scales
black, glossy, ovate-lanceolate, thickly membranous, subserrate
at margin; fronds caespitose. Fertile frond ca. 1.6 m; stipe black
at base, upward dark stramineous, ca. 90 cm, ca. 7 mm in diam.,
base sparsely scaly, upward glabrous; rachis brown-stramin-
eous, glabrous; lamina ovate or elliptic, ca. 70 x 30 cm; lateral
pinnae 2-8 pairs, oblique, shortly stalked or upper pinnae ses-
sile, elliptic-lanceolate or ovate-lanceolate, ca. 32 x 7 cm, grad-
ually narrowed at apex, base rounded-cuneate, slightly asym-
metrical, entire at margin, slightly incurved; apical pinna simi-
lar to lateral pinnae; costae raised, rounded on abaxial side,
shallowly grooved on adaxial side; veinlets slightly visible,
oblique or slightly so, 3(or 4) per veinlet group, thin, sub-
spreading, reaching margin. Lamina subleathery, green when
dry. Sori and indusia long linear, mostly double, occasionally
double on catadromous veinlets, but short.

Evergreen broad-leaved forests, beside streamlets; ca. 1200 m.
Hainan [Vietnam].

8. Diplazium maonense Ching, Hong Kong Naturalist 7: 88.
1936.

&1 X HE Bk ma an shan shuang gai jue
Asplenium bantamense Baker.

Rhizome creeping, black-brown, with black-brown, thin,
marginally thick, dentate scales; fronds approximate. Fertile
frond more than 1 m; stipe stramineous, 1540 cm, stiff,
grooved adaxially, base like rhizome, scaly, glabrous; lamina 1-
imparipinnate, ovate or ovate-elliptic, 10-50 x 8-15 cm; lateral
pinnae 3—6 pairs, all equal in size, alternate or subopposite,
oblique, shortly stalked, narrowly elliptic or ovate-lanceolate,
ca. 18 x 4 cm, base rounded or rounded-cuneate, margin reg-
ularly thickly crenate (crenations ca. 1.5 mm tall) or repand
throughout, apex acuminate; apical pinna similar to lateral pin-
nae, but often with 1 or 2 auricles at base, upper pinnae nearly
pinnatifid; costae raised, rounded abaxially, shallowly grooved
adaxially; veinlets prominent on both sides of pinnae, sub-
spreading; veins nearly pinnate into 6 thin veinlets, reaching
laminar margin. Lamina subleathery, brown-green when dry,
glabrous on both surfaces. Sori and indusia linear, mostly
double, occasionally single, subspreading, on 3 or 4 veinlets per
group, usually on 2 basal veinlets.

e Broad-leaved forests; below 100-300 m. Fujian (Changle),
Guangdong (Fanyu, Hong Kong), N Taiwan (Jilong, Taibei).

9. Diplazium serratifolium Ching, Acta Phytotax. Sin. 8: 166.
1959.

BRI EEHR ju chi shuang gai jue
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Diplazium saposhanense Ching.

Rhizome erect, black, 4-5 cm tall, robust, woody, stiff,
with dense stiff, long, thick roots, apex densely scaly; scales
black, lanceolate, 2-3 x ca. 0.4 mm at base, thick, small serrate
at margin; fronds caespitose. Fertile frond ca. 75 cm; stipe
black-brown at base, upward stramineous or green-stramineous,
30-45 cm, 2.5-3 cm in diam., stiff, base with sparse scales, up-
ward glabrous, shallowly grooved adaxially; rachis stramin-
eous, glabrous; lamina 1-imparipinnate, elliptic, 3040 x 10-20
cm; lateral pinnae 1-5 pairs, equal in size, lower pinnae oppo-
site or subopposite, with stalk 0.3—1 cm; upper pinnae mostly
alternate, subsessile, oblique, elliptic-lanceolate, 11-18 x 2.2-4
cm, base broadly cuneate, symmetrical or asymmetrical, base of
apical pinna usually narrowed, pinna margin shallowly serrate
or shallowly repand throughout, incurved when dry, gradually
narrowed to long acuminate at apex, slightly subfalcate; costae
raised, rounded, shallowly grooved on adaxial side; veinlets
prominent on both surfaces or visible on adaxial side, oblique, 3
or 4 per veinlet group, thin, reaching margin of lamina. Lamina
thinly papery when dry, green or brown-green. Sori long or
shortly linear, variable in length, oblique, from costa to pinna
margin, on 2 or 3 veinlets per veinlet group, sori on acroscopic
veinlet longest, all double, other sori short, single, not reaching
vein endings.

Tropical rain forests, beside streamlets; 100-900 m. Guangxi,
Hainan, Yunnan [Vietnam (Shaba)].

The fertile fronds of Diplazium serratifolium sometimes only have
3 pinnae, so attention to this is needed for proper identification.

10. Diplazium basahense Ching, Acta Phytotax. Sin. 9: 351.
1964.

HYP T BR bai sha shuang gai jue

Rhizome erect, apex with dense scales; scales brown, lan-
ceolate, small, thinly serrate at margin; fronds caespitose. Fer-
tile frond ca. 60 cm; stipe pale brown, stramineous, shiny, ca.
30 cm, ca. 3 mm in diam.; rachis pale brown-stramineous, shal-
lowly broadly grooved adaxially; lamina 1-imparipinnate, ellip-
tic, ca. 30 x 18 cm; pinnae often 4 pairs, subequal in size, alter-
nate, 4-5 cm apart, oblique, stalked (stalk ca. 3 mm), narrowly
lanceolate, 11-13 x 2-2.4 cm, base broadly cuneate, margin
entire or weakly densely serrate above middle, apex acuminate
to caudate, incurved when dry; costae raised, rounded abaxially,
shallowly grooved adaxially; veinlets prominent on adaxial
side, inconspicuous on abaxial side, oblique, 3 or 4 per veinlet
group, thin, spreading, parallel, reaching pinna margin. Lamina
thick, papery, green when dry. Sori and indusia long linear,
oblique, 1 or 2 in each veinlet group, sori on acroscopic veinlet
usually longer, double, other sori single.

® Dense forests; ca. 900 m. Hainan (Qiongzhong, Wuzhi Shan).

11. Diplazium splendens Ching, Bull. Fan Mem. Inst. Biol. 2:
205. 1931.
EALXUEEBR yue bei shuang gai jue

Rhizome robust, erect, ca. 10 cm tall, with dense fleshy
thick roots, apex densely scaly; scales yellow-brown, linear-
lanceolate, ca. 12 x 1 mm, membranous, margin black, thin,

toothed; fronds caespitose. Fertile frond more than 1 m; stipe
brown at base, upward green-stramineous, robust, ca. 50 cm, ca.
7 mm in diam., base densely scaly like rhizome, upward grad-
ually glabrous, shallowly grooved adaxially; rachis green-
stramineous or pale brown-stramineous, with sparse brown or
dark brown linear scales, shallowly broadly grooved on adaxial
side; lamina 1-imparipinnate, elliptic, more than 80 x 30 cm;
lateral pinnae 12 pairs, subequal in size, lower pinnae opposite
or subopposite, upper pinnae alternate, oblique, with stalk ca. 5
mm, elliptic-lanceolate, ca. 22 x 5.5 cm, base cuneate, margin
entire or repand, margin in distal part of pinna occasionally
shallowly crenate, incurved when dry, apex long acuminate,
usually subfalcate; base of apical pinna asymmetrical, oblique,
occasionally 1 or 2 auriculate or nearly free pinnatilobate;
costae prominent, rounded on abaxial side, shallowly grooved
on adaxial side, sparsely scaly with scales red-brown linear
abaxially; veinlets prominent on both surfaces, oblique, 4 or 5
per veinlet group, thin, reaching margin of lamina. Lamina pa-
pery, grass-green or brown-green when dry. Sori and indusia
long linear, sori on acroscopic veinlets longest, double, from
midrib to near margin of pinna, 1-3 per veinlet group. Spores
reniform, perispore hyaline, with some rugate, inconspicuous,
granular projections.

Evergreen broad-leaved forests in valleys, beside streamlets; 100—
500 m. N Guangdong, Guangxi, S Hunan, SE Yunnan [Vietnam].

The fertile fronds of young plants of Diplazium splendens have
only 3-5 pinnae.

12. Diplazium stenolepis Ching, Acta Phytotax. Sin. 9: 352.
1964.

el W5 xia lin shuang gai jue

Rhizome erect, black, robust, woody, stiff, apex with dense
scales; scales black, linear, 3-8 mm, thickly membranous, mar-
gin thin, dentate; fronds caespitose. Fertile frond ca. 1 m; stipe
black at base, upward stramineous or pale brown-stramineous,
24-55 cm, ca. 4 mm in diam. at base, base with sparse narrowly
lanceolate scales, upward glabrous; rachis stramineous, gla-
brous; lamina 1-imparipinnate, elliptic, 4045 x 19-25 cm; pin-
nae 4 or 5 pairs, equal in size, oblique, stalked (stalk 4-8 mm),
lanceolate, 2025 x 44.5 c¢cm, gradually narrowed, acuminate
at apex, base cuneate, margin entire or dentate near apex, often
incurved when dry; costae raised, rounded abaxially, shallowly
grooved adaxially; veinlets prominent abaxially, visible adax-
ially, oblique or slightly oblique, 3 or 4 per veinlet group,
straight, parallel, reaching margin of lamina. Lamina subleath-
ery, dark green or brown-green when dry. Sori and indusia
linear, 2 or 3 per veinlet group, brown, longest, double on acro-
scopic veinlet, basal sori long and close to costa, distal sori
shorter.

Dense forests, beside streamlets; ca. 1000 m. S Guangxi, Hainan
[N Vietnam].

Diplazium stenolepis is similar to D. hainanense but differs by the
pinnae lanceolate, scales linear, and upper part of stipe and rachis gla-
brous.

13. Diplazium donianum (Mettenius) Tardieu, Asplén. Tonkin,
58.1932.

ik shuang gai jue
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Rhizome long creeping or creeping to oblique, 3—4(-8)
mm in diam., with black, dense, fleshy, robust roots, apex
densely scaly; scales brown to dark brown, lanceolate, thick,
margin toothed; fronds caespitose or approximate. Fertile
fronds up to ca. 80 cm; stipe brown-black at base, upward stra-
mineous or brown-yellow-stramineous, 25-50 c¢cm, 2-3 mm in
diam., base densely scaly, upward gradually glabrous, grooved
abaxially; rachis gray-brown-stramineous, glabrous; lamina 1-
imparipinnate, elliptic or ovate-elliptic, 2540 x 15-25 cm;
lateral pinnae usually 2—5 pairs, all equal in size, subopposite or
upper pinnae alternate, oblique, basal pinnae with short stalk 2—
4 mm, upper pinnae sessile, ovate-lanceolate or elliptic, 10-20
x 3-5 cm, long acuminate at apex, often spreading or slightly
subfalcate, base rounded-cuneate or subrounded, margin entire,
repand, or lobed, apex serrate or crenate, incurved when dry;
costae raised, rounded abaxially, shallowly grooved on adaxial
side; veinlets 3—5 per group, straight. Lamina leathery or
thickly papery, gray-green or brown-green when dry. Sori and
indusia long linear, oblique or slightly oblique, often from mid-
rib to laminar margin, on all veinlets, single or double. Spores
semicircular in equatorial view, perispore hyaline, wide, with
few rugate, not prominent granular projections.

Evergreen broad-leaved forests, beside streamlets; 100—1600 m.
Anhui, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Taiwan, Yunnan
[Bhutan, N India, Japan, Myanmar, Nepal, Vietnam)].

la. Terminal pinna lobed at base .................. 13c. var. lobatum
1b. Terminal pinna simple, similar
to lateral pinnae.

2a. Veins visible underneath .............. 13a. var. donianum
2b. Veins inconspicuous
underneath ..........coccceeevieenne 13b. var. aphanoneuron

13a. Diplazium donianum var. donianum
i R (R AEF) shuang gai jue (yuan bian zhong)

Asplenium donianum Mettenius, Abh. Senckenberg.
Naturf. Ges. 3: 177, n. 198b. 1859; 4. bantamense Baker, p.p.

Veins visible underneath; simple terminal pinna similar to
lateral pinnae. 2n = 328 (8x).

Evergreen broad-leaved forests, beside streamlets; 100—-1600 m.
Anhui (Shexian), Fujian, Guangdong, Guangxi, Guizhou (Libo, Sandu),
Hainan, Taiwan, Yunnan [Bhutan, N India, Japan, Myanmar, Nepal,
Vietnam].

13b. Diplazium donianum var. aphanoneuron (Ohwi) Taga-
wa, Acta Phytotax. Geobot. 20: 215. 1962.

Fafik X #R yin mai shuang gai jue
Diplazium aphanoneuron Ohwi, J. Jap. Bot. 31: 137. 1956.

Pinnae thick, veins comprising 3(or 4) veinlets inconspic-
uous underneath, sori usually on acroscopic veinlets of each
group. 2n =369 (9x).

Broad-leaved forests, forest margins; 300-500 m. Hainan (Dia-
oluo Shan), Taiwan [Japan (Ryukyu Islands, Yakushima)].

13c. Diplazium donianum var. lobatum Tagawa, Acta Phyto-
tax. Geobot. 10: 290. 1941.

TPIZE 6% ding yu lie shuang gai jue
Diplazium lobatum (Tagawa) Tagawa.
Terminal pinna pinnatilobate at base.

Wet areas of dense forests; 100-600 m. Taiwan, Yunnan (Meng-
lun, Xishuangbanna) [Japan].

14. Diplazium bellum (C. B. Clarke) Bir in Mehra & Bir, Res.
Bull. Panjab Univ. Sci., n.s., 15: 148. 1964.

NN FEHR mei li shuang gai jue

Asplenium bellum C. B. Clarke, Trans. Linn. Soc. London,
Bot. 1: 496. 1880; Allantodia bella (C. B. Clarke) Ching;
Asplenium umbrosum Schrader var. bellum (C. B. Clarke) Hos-
seus; Athyrium bellum (C. B. Clarke) Ching.

Plants evergreen, large. Rhizome ascending to erect, up to
30 cm tall, ca. 5 cm in diam., apex and base of stipe with brown
lanceolate scales; scales up to 15 mm, margin entire; fronds
caespitose. Fertile fronds longer than 2 m; stipe light brown, up
to 1 m, ca. 6 mm in diam., scaly in lower part, rough; lamina
bipinnate-pinnatipartite below apex, deltoid, up to 1 m x 70 cm
wide at base, apex acuminate and pinnatipartite; pinnae up to 18
pairs, lower pinnae opposite, upper pinnae alternate, spreading;
lower pinnae ca. 10 cm apart, oblong-lanceolate, up to 40 x 20
cm, subsessile, base truncate, apex acuminate; pinnules ca. 15
pairs per pinna, spreading, ca. 10 x 2 cm, with stalk ca. 1 mm,
base truncate, pinnatipartite, apex long acuminate; pinnule
lobes up to 14 pairs per pinnule, slightly oblique, contiguous,
slightly falcate, oblong, up to 1.2 x 5 mm, margin regularly
shallowly toothed, apex rounded or acute; veins not distinct,
pinnate, veinlets 7 or 8 pairs per lobe, 2 per tooth, bifurcate,
oblique. Lamina leathery, glabrous on both surfaces; rachis and
costae light brown or green-brown, sulcate on adaxial side. Sori
4 or 5 pairs per lobe, near midribs, elliptic, 1-1.5 mm; indusia
brown, elliptic, vaulted, thickly membranous, irregularly de-
hiscing on back surface when mature. Spores brown, elliptic,
perispores indistinct, with granular ornamentation.

Valley forests; 1400-2100 m. Yunnan [Bhutan, India, Myanmar].

15. Diplazium ovatum (W. M. Chu ex Ching & Z. Y. Liu) Z.
R. He, comb. nov.

GRERXUEEHR luan guo shuang gai jue

Basionym: Allantodia ovata W. M. Chu ex Ching & Z. Y.
Liu, Bull. Bot. Res., Harbin 4(3): 12. 1984, not Diplazium
cavalerianum (Christ) M. Kato, Bot. Mag. (Tokyo) 90: 31.
1977 [Allantodia cavaleriana Christ, Bull. Acad. Int. Géogr.
Bot. 16: 243. 1906]; Allantodia cavaleriana (Christ) Ching
(1964); Athyrium cavalerianum Christ.

Plants medium-sized. Rhizome creeping, ca. 1 cm in
diam., apex densely scaly; scales brown, lanceolate, ca. 1 cm,
membranous, margin entire; fronds distant to caespitose. Fertile
fronds up to 1.1 m; stipe dark brown at base, upward light
brown to dark stramineous, up to 50 cm, up to 5 mm in diam.,
base densely scaly, upward glabrous; lamina 2-pinnate with pin-
natipartite pinnules, deltoid, ca. 40 cm, apex acuminate; pinnae
10—15 pairs, mostly opposite or subopposite, shortly stalked,
slightly ascending, lower pinnae broadly oblong-lanceolate or
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slightly asymmetrical (basiscopic pinnules longer), up to 25 x
13 cm, upper pinnae lanceolate, 3—10 cm x 7-30 mm; pinnules
ca. 15 pairs, mostly alternate, spreading, contiguous, sessile or
subsessile, lanceolate, up to 7 x 1.8 cm, base broadly cuneate or
slightly shallowly cordate, apex acuminate; basal 1 or 2 pairs of
pinnules short, sometimes quite short, 1-pinnatipartite to 2/3—
3/4 to costule; pinnule lobes up to ca. 15 pairs, contiguous, as-
cending, oblong or rectangular, slightly oblique, margin sparsely
serrate or subentire, apex rounded to truncate; veins pinnate,
prominent abaxially, veinlets up to 7 pairs per lobe, simple or
forked, ascending. Lamina thinly herbaceous when dry, green,
glabrous; rachis and costa light brown to dark stramineous,
glabrous, shallowly grooved adaxially. Sori elliptic-orbicular,
slightly longer than wide, up to 6 pairs, costular; indusia gray,
thinly membranous, vaulted when mature, irregularly ruptured
at back. Spores bean-shaped, perispore not prominent, with
ridge-shaped ornamentation.

Evergreen broad-leaved forests in valleys, beside streamlets; 800—
2400 m. Chonggqing, Guizhou, Sichuan, Yunnan [Vietnam].

16. Diplazium dulongjiangense (W. M. Chu) Z. R. He, comb.
nov.

BT GG du long jiang shuang gai jue

Basionym: Allantodia dulongjiangensis W. M. Chu, Acta
Bot. Yunnan., Suppl. 5: 38. 1992.

Plants evergreen, medium-sized to large. Rhizome erect,
dark brown, up to 3 cm in diam., apex with sparse adpressed
scales; fronds caespitose. Fertile fronds up to 1.6 m; stipe dark
black at base, upper part (and rachis) light brown or dark
stramineous, up to 70 cm, up to 1 cm in diam., with dense
scales and light brown, adpressed, uniseriate, thin, nodose hairs
when young, then scales and hairs mostly deciduous; scales
brown or chestnut-black, shiny, lanceolate or ovate-lanceolate,
base deeply cordate, contiguous, attached to stipe and rachis
with variably long stalk or stalkless, margin sparsely serrate
or irregularly toothed, apex acuminate or abruptly narrowed
and caudate; scale stalks dark brown, flat-linear, upper stalks
gradually narrowed, mostly persistent, bristlelike after scales
deciduous, irregularly adpressed; lamina 2-pinnate with pinnati-
lobate to pinnatisect pinnules, deltoid, up to 90 x 70 cm, apex
acuminate; pinnae up to 18 pairs, alternate, slightly ascending,
apex acuminate; lower pinnae broadly oblong-lanceolate, up to
50 x 17 cm, with stalk up to 5 cm; upper pinnae reduced,
shortly stalked to sessile, broadly lanceolate to lanceolate,
uppermost pinnae only ca. 3 cm x 5 mm; pinnules 15 pairs, al-
ternate, spreading or slightly ascending, lanceolate, oblong-
lanceolate, or narrowly ovate, up to 10 x 2 cm, base shallowly
cordate or broadly cuneate, usually asymmetrical (basal acro-
scopic lobe slightly narrow), shortly stalked or sessile, pin-
natipartite to pinnatisect, apex acuminate or shortly acuminate
to acute, sometimes subrounded; pinnule lobes often ca. 10
pairs, sometimes 15 pairs, subspreading, oblong or subrectan-
gular, slightly falcate, margin sparsely shallowly serrate, apex
rounded-cuneate; 1 basal basiscopic lobe usually pinnatilobate;
veins pinnate, not prominent adaxially, slightly visible adaxi-
ally, veinlets ascending, mostly forked, up to 6 pairs per lobe.
Lamina herbaceous, rachis and lower part of costa light brown

when dry, upper part of costa stramineous; pinnules light
brown, glabrous adaxially; both surfaces of rachis and adaxial
surface of costa with sparse scales similar to those on stipe, but
stalked scales few; costule abaxially with sparse ovate or
broadly ovate-lanceolate, brown or chestnut, shiny, deeply
cordate, marginally sparsely irregularly toothed, membranous
scales, veins abaxially usually with light brown, thin, nodose
hairs. Sori oblong, up to 6 pairs per lobe, densely contiguous,
mostly single, basal acroscopic sori double; indusia light brown,
entire, membranous, vaulted, opening acroscopically. Spores
subreniform, perispore hyaline, projections few, rugate.

e Evergreen broad-leaved forests; 14002000 m. NW Yunnan
(Gongshan).

Diplazium dulongjiangense is one of two species of Diplazium
with stalked scales; it differs from the similarly scaled D. kawakamii in
the rhizome erect, stipe and rachis often light brown, lamina with thin
pale brown nodose hairs and remaining scales irregularly adpressed, and
sori densely contiguous when mature.

17. Diplazium kawakamii Hayata, J. Coll. Sci. Imp. Univ.
Tokyo 30: 435. 1911.

R G5 bing lin shuang gai jue

Allantodia kawakamii (Hayata) Ching; A. kingpingesis
Ching, not A. jinpingensis W. M. Chu; Athyrium allanticarpum
Rosenstock; A. kawakamii (Hayata) C. Christensen.

Plants evergreen, medium-sized to large. Rhizome
creeping, dark brown, up to 1 cm in diam., apex with adpressed
scales; scales brown or black-brown, broadly ovate, cordate,
attached to basal sinus; fronds approximate. Fertile fronds up to
1.7 m; stipe dark stramineous, up to 80 cm, ca. 8§ mm in diam.,
with dense long-stalked scales when young; scales brown or
chestnut, shiny, ovate or ovate-cordate, entire or slightly
sparsely toothed, attached to stalk with cordate sinus base on
apex, deciduous; stalk of scale linear-cylindrical when fresh,
slightly flattened after dry, brown, rough hairlike when decidu-
ous, all recurved adpressed on stipe; lamina 2-pinnate with pin-
natipartite to pinnatisect pinnules, deltoid, up to 90 x 70 cm,
apex acuminate; pinnae up to 15 pairs, alternate, ascending,
often slightly asymmetrical (basiscopic pinnule longer), apex
acuminate; lower pinnae broadly lanceolate, stalked, basal pin-
nae largest, up to 50 x 20 cm, stipe up to 4 cm, upper pinnae
lanceolate, shortly stalked or sessile; pinnules of lower pinna up
to 15 pairs, alternate, spreading, oblong-lanceolate, lanceolate,
or narrowly ovate to ovate, base broadly cuneate or shallowly
cordate on basiscopic side, shortly stalked or sessile, 1-pin-
nate pinnatipartite to pinnatisect or pinnule lobes pinnatilo-
bate to pinnatifid, apex long acuminate, acuminate, or acute
to rounded; pinnules asymmetrical (middle basiscopic lobes
longer) to nearly symmetrical; pinnule lobes up to ca. 10 pairs,
alternate, subspreading, oblong, margin sparsely dentate or pin-
natilobate to pinnatifid, apex rounded; veins not prominent on
adaxial side, visible abaxially, 1- or 2-pinnate, veinlets as-
cending, mostly forked or simple. Lamina herbaceous, pale
green abaxially, gray-green when dry, glabrous; rachis, costa,
and costule sparsely scaly, scales light brown, lanceolate or
ovate-lanceolate, base cordate, membranous. Sori oblong, up
to 7 pairs per lobe, mostly single or sometimes double on bas-
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al acroscopic veinlets, subcostular-inframedial; indusia light
brown, oblong, membranous, entire, vaulted, opening acroscop-
ically or irregularly ruptured on back. Spores subreniform,
perispore hyaline, with sometimes few rugate, few granular pro-
jections.

Wet evergreen broad-leaved forests, beside streamlets; 1300-2400
m. Taiwan, SE Yunnan [Japan].

Diplazium kawakamii shares with D. dulongjiangense the long-
stalked, deciduous scales on the stipe and rachis.

la. Stipe with dense long-stalked scales .... 17a. var. kawakamii
1b. Stipe without long-stalked scales
......................................................... 17b. var. subglabratum

17a. Diplazium kawakamii var. kawakamii

515 30 5 B (J5 25 F) bing lin shuang gai jue (yuan bian
zhong)

Stipe with dense long-stalked scales.

Wet evergreen broad-leaved forests, beside streamlets; 1300-2400
m. Taiwan, SE Yunnan [Japan].

17b. Diplazium kawakamii var. subglabratum Tagawa, J.
Jap. Bot. 12: 538. 1936.

1E3EXN R hua lian shuang gai jue
Stipe without long-stalked scales.
® Broad-leaved forests; 1400-2400 m. Taiwan (Hualian).

18. Diplazium medogense (Ching & S. K. Wu) Fraser-Jenkins,
Taxon. Revis. Indian Subcontinental Pteridophytes, 260. 2008.

SR EE B mo tuo shuang gai jue

Allantodia medogensis Ching & S. K. Wu, Fl. Xizang. 1:
150. 1983.

Plants evergreen, medium-sized. Rhizome usually as-
cending to erect, sometimes creeping, erect, up to 20 cm tall, ca.
4 cm in diam.; fronds caespitose. Fertile fronds up to 60 cm;
stipe black-brown at base, upward light brown, up to 1 cm in
diam. at base, with sparse dark brown, ovate, adpressed scales,
upward glabrous or slightly rough, occasionally scaly; lamina
2-pinnate, pinnules pinnatipartite to pinnatisect, or nearly 3-
pinnate, deltoid, up to 85 x 85 cm, apex acuminate; pinnae up
to 15 pairs, alternate or basal pinnae subopposite, slightly as-
cending, stalked, apex acuminate; lower pinnae deltoid or
broadly oblong-lanceolate, up to 45 x 20 cm, with stalk up to 5
cm, often nearly 2-pinnate; upper pinnae gradually shorter, lan-
ceolate; pinnules up to 15 pairs, alternate, broadly oblong-lan-
ceolate or lanceolate, up to 15 x 5 cm, lower pinnules shortly
stalked, upper pinnules sessile, base broadly cuneate or subtrun-
cate, pinnatipartite to pinnatisect, sometimes base with 1 pair of
free pinnule lobes, apex acuminate; costa prominently broadly
grooved adaxially; pinnule lobes up to 15 pairs or more, sub-
spreading, narrowly oblong, up to 3 x 1 cm, margin usually
dentate, sometimes subentire or shallowly pinnatilobate, apex
rounded or subtruncate, rarely acute; one basal acroscopic lobe
usually smaller; veins pinnate, veinlets forked or pinnate. Lami-
na thickly papery when dry, light brown-green, dark on adaxial

surface, glabrous on both surfaces; rachis and costa light brown
or light stramineous. Sori often 3—6 pairs per lobe, oblong,
close to midrib; indusia brown, membranous, vaulted, irregu-
larly ruptured when mature. Spores reniform, perispore promi-
nent and hyaline, wide, not rugate, with some granular projec-
tions.

o Evergreen broad-leaved forests; 1300—1900 m. Xizang, Yunnan.

Diplazium medogense is similar to D. spectabile but differs by the
rhizome erect, stipe and rachis yellow-brown when dry, pinnules up to
15 x 5 cm, pinnule lobes sickle-shaped oblong, serrate at margin, not
pinnatilobate, and sori not contiguous when mature.

19. Diplazium sikkimense (C. B. Clarke) C. Christensen,
Contr. U.S. Natl. Herb. 26: 304. 1931.

44X GE R xi jin shuang gai jue

Asplenium sikkimense C. B. Clarke, Trans. Linn. Soc. Lon-
don, Bot. 1: 500. 1880; Allantodia sikkimensis (C. B. Clarke)
Ching; Diplazium brevicarpium Ching.

Plants evergreen, large. Rhizome erect, robust, up to 6 cm
in diam., with fleshy thick roots; fronds caespitose. Fertile
fronds up to 3 m or longer; stipe dark stramineous to light
brown, up to 1.5 m, up to 1.4 cm in diam., with sparse brown,
broadly ovate, adpressed, peltate scales; lamina 2-pinnate with
pinnules pinnatipartite, deltoid, up to 1.5 m or longer, base up to
1.5 m wide, apex acuminate; pinnae up to ca. 10 pairs, alternate,
ascending, with stalk up to ca. 10 cm, oblong-lanceolate, up to
75 x 23 cm, base truncate, apex acuminate; pinnules up to 17
pairs, subopposite, spreading, subsessile, lanceolate, up to 12 x
3 cm (to base), base truncate, margin pinnatipartite to 4/5 to
costule, apex acuminate; basal pair of pinnule lobes slightly
reduced; pinnule lobes up to 16 pairs, spreading, oblong, up to
1.4 cm x 6 mm, slightly oblique, margin slightly serrate, apex
rounded; veins visible adaxially, prominent abaxially, pinnate,
veinlets 5-8 pairs per lobe, bifurcate, ascending. Lamina pa-
pery, green abaxially, gray-green adaxially when dry, both sur-
faces glabrous; rachis dark stramineous, costa and costule
stramineous or green-stramineous, prickly and scaly abaxially;
scales brown, broadly ovate, cordate, adpressed. Sori very
short, ovate or oblong, slightly longer than wide, up to 1 mm,
up to 6 pairs per pinnule lobe, mostly single, some double;
indusia brown, ovate, thickly membranous, vaulted, irregularly
ruptured on back. Spores reniform, perispore prominent, sub-
glabrous on surface. 2n = 82.

Rain forests, beside streamlets; 400—1100 m. Yunnan [India (Sik-
kim), Myanmar].

20. Diplazium muricatum (Mettenius) Alderwerelt, Malayan
Ferns, 829. 1909.

KX EE R gao da shuang gai jue

Asplenium muricatum Mettenius, Ann. Mus. Bot. Lug-
duno-Batavi 2: 239. 1866; Allantodia muricata (Mettenius) W.
M. Chu & Z. R. He; A. procera (Wallich ex C. B. Clarke)
Ching; A. yaoshanicola Ching; Asplenium procerum Wallich ex
C. B. Clarke; 4. umbrosum Schrader var. procerum (Wallich ex
C. B. Clarke) Baker; Athyrium procerum (Wallich ex C. B.
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Clarke) Milde; Diplazium wangii Ching (1940), not Ching
(1936).

Plants large. Rhizome creeping, black-brown, apex
sparsely scaly; scales brown, ovate, thickly membranous, entire,
adpressed; fronds distant. Fertile frond up to 2 m or longer;
stipe green-stramineous, up to 80 cm, densely scaly; scales
similar to those on rhizome, attached by peltate base, some
scales borne on stiff, conical, shortly aculeate processes, stipe
prickly after scales fallen; lamina 3-pinnate with pinnatilobate
secondary pinnules, deltoid, up to 1.2 x 1 m, apex acuminate;
pinnae up to ca. 10 pairs, alternate or subopposite, ascending,
ovate or deltoid, up to 80 x 30 cm, base truncate, with stalk ca.
6 cm, apex acuminate; primary pinnules up to 14 pairs, alter-
nate, subspreading, with stalk up to 3 cm, oblong-lanceolate, up
to 25 x 10 cm, base truncate, apex acuminate; secondary pin-
nules up to ca. 10 pairs, alternate, spreading, lanceolate, up to 6
x 2.5 cm, base broadly cuneate, slightly asymmetrical, shortly
stalked, remainder decurrent, pinnatipartite, apex usually acute,
occasionally acuminate; lobes of secondary pinnules up to ca. 8
pairs, ascending, oblong, up to 1 cm x 4 mm, margin pinnati-
lobate or serrate, sometimes shallowly repand, apex rounded;
upper ones subentire; veins pinnate; veinlets forked or simple,
rarely trifurcate. Lamina thinly herbaceous or membranous,
green when dry, glabrous on both surfaces; rachis and costa
stramineous, sparsely prickly abaxially, shallowly grooved
adaxially. Sori ovate, 1 per ultimate lobe, usually single, few
double; indusia gray, ovate, bullate, thinly membranous, irreg-
ularly ruptured on back, disappearing. Spores reniform, peri-
spore hyaline, without rugate, granular ornamentation.

Evergreen broad-leaved forests, beside streamlets; 1000-2600 m.
Guangxi, Xizang, Yunnan [India, Myanmar, Nepal].

21. Diplazium doederleinii (Luerssen) Makino in C. Christen-
sen, Index Filic. 231. 1906.

FeIXFEBR guang jiao shuang gai jue

Asplenium doederleinii Luerssen in Engler, Bot. Jahrb.
Syst. 4: 358. 1883; Allantodia doederleinii (Luerssen) Ching;
Asplenium nudicaule (Copeland) Dunn & Tutcher; Athyrium
doederleinii (Luerssen) Ohwi; 4. nudicaule Copeland; Dipla-
zium aridum Christ; D. costalisorum Hayata; D. inflatisorum
Hayata; D. morii Hayata; D. nudicaule (Copeland) C. Christen-
sen.

Plants evergreen, medium-sized. Rhizome creeping, dark
brown, 1-1.5 ¢cm in diam., apex with sparse adpressed brown
scales, elsewhere glabrous; fronds sparse or approximate. Fer-
tile fronds up to 1.7 m; stipe black-brown at base, upward
green-stramineous or light brown-stramineous, up to 80 cm, 4—
5 mm in diam., base usually with few fleshy processes, upward
sparsely scaly along length; scales deciduous, often adpressed,
brown, ovate, broadly lanceolate, or lanceolate, membranous,
margin sparsely serrate, sometimes prominently black; lamina
2-pinnate with pinnatilobate pinnules, deltoid, up to 90 x 60
cm, apex acuminate; pinnae up to ca. 10 pairs, alternate, as-
cending, lower pinnae broadly oblong-lanceolate, pinnate,
stalked, basal 2 pairs largest, up to 40 x 20 cm, with stalk up to
5 cm; pinnules up to ca. 15 pairs, alternate, subspreading, lan-
ceolate or broadly oblong-lanceolate, up to 11 x 3 cm, base

asymmetrical, shallowly cordate or truncate on basiscopic side,
broadly cuneate on acroscopic side, shortly stalked, margin
pinnatilobate to pinnatipartite, apex acuminate; pinnule lobes up
to ca. 10 pairs, ascending, oblong or suboblong, margin entire
or sparsely shallowly crenate, apex rounded or rounded-cune-
ate; veins visible, pinnate, 7 pairs per pinnule lobe, ascending,
forked or simple, occasionally 3- or 4-furcate. Lamina thinly
papery or papery when dry, olive-green or brown-green, dark
colored adaxially, both surfaces glabrous; rachis and costa
green-stramineous, glabrous, grooved adaxially. Sori shortly
linear or oblong, 5 pairs per lobe, mostly single, few double,
costular; indusia membranous, light brown, vaulted, irregularly
ruptured on back. Spores bean-shaped, perispore prominent,
few rugate. 2n = 246 (apomictic).

Broad-leaved forests in wet valleys; 300-2300 m. Fujian, Guang-
dong, Guangxi, Guizhou, Hunan, Sichuan, Taiwan, Yunnan, Zhejiang
[Japan, Vietnam].

22. Diplazium spectabile (Wallich ex Mettenius) Ching, Ling-
nan Sci. J. 15: 278. 1936.

ZHHGFR mi guo shuang gai jue

Asplenium spectabile Wallich ex Mettenius, Abh. Senc-
kenberg. Naturf. Ges. 3: 240 (seors. 196). 1859; Allantodia
spectabilis (Wallich ex Mettenius) Ching; Athyrium spectabile
(Wallich ex Mettenius) C. Presl; Diplazium jerdonii Beddome.

Plants evergreen, medium-sized. Rhizome creeping, black-
brown, ca. 1 mm in diam., apex like base of stipe, slightly
scaly; scales brown or black-brown, ovate or ovate-lanceolate,
entire, base subpeltate, adpressed, few borne on stiff conical
shortly aculeate protuberances; stipe slightly rough when scales
fallen; fronds distant or approximate. Fertile fronds up to 1.2 m;
stipe black-brown at base, upward stramineous or pale green-
stramineous, up to 60 cm, up to 4 mm in diam. at base, upward
glabrous; lamina 2-pinnate with pinnatipartite pinnules, deltoid,
up to 60 x 50 cm, apex acuminate; pinnae up to ca. 12 pairs,
mostly alternate, slightly ascending, apex long acuminate;
lower pinnae oblong-lanceolate, with stalk up to 3 mm, 1-pin-
nate; basal pinnae largest, up to 30 x 15 c¢m; pinnules up to 10
pairs or more, alternate, subspreading; lower pinnules shortly
stalked, oblong-lanceolate, lanceolate, or ovate-oblong, up to 9
x 3 cm, base broadly cuneate or shallowly cordate, usually pin-
natilobate to costa, apex acuminate or rounded; pinnule lobes
up to ca. 10 pairs, subspreading, oblong or subrectangular, mar-
gin prominently dentate or pinnatilobate, apex rounded or trun-
cate; veins pinnate, not prominent, veinlets 8 pairs per lobe,
ascending, often forked or simple. Lamina papery or thinly pa-
pery when dry; rachis and costa stramineous, with sparse brown
ovate scales abaxially, glabrous adaxially. Sori short, sausage-
shaped, up to 4 or 5 pairs per pinnule lobe, costular, single or
double; indusia brown, membranous, vaulted when mature, of-
ten irregularly ruptured on back. Spores subreniform, perispore
prominent, projections not rugate, granular. 2n = 82.

Evergreen broad-leaved forests, beside streamlets; 1500-2700 m.
Yunnan [Bhutan, India (Sikkim), Nepal].

23. Diplazium subspectabile (Ching & W. M. Chu) Z. R. He,
comb. nov.

BT HR cha yu shuang gai jue
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Basionym: Allantodia subspectabilis Ching & W. M. Chu,
Fl. Xizang. 1: 148. 1983.

Plants evergreen, medium-sized. Rhizome creeping, black,
ca. 1 cm in diam., apex like lower part of stipe, scaly; scales
adpressed, black-brown, ovate or ovate-lanceolate, entire, base
cordate; fronds approximate. Fertile fronds: lamina 2-pinnate
with pinnatilobate pinnules, up to 1 m x 45 cm, apex acumi-
nate; pinnae up to ca. 10 pairs, lower pinnae subopposite, upper
pinnae alternate, slightly ascending, broadly lanceolate, nearly
symmetrical, with stalk up to 2.5 cm, pinnate, apex long acu-
minate; basal pinnae slightly shortened, second basal pinnae
largest, up to 25 x 12 cm; pinnules up to 8 pairs, alternate, sub-
spreading, lanceolate, up to 6 x 2 cm, base broader, symmetri-
cal, subrounded, apex caudate and long acuminate; pinnule
lobes up to 10 pairs, ascending, subfalcate, serrate, subtruncate
at apex; basal basiscopic lobe larger; veins visible abaxially, not
prominent adaxially, veinlets up to 5 pairs per lobe, ascending,
usually forked or simple. Lamina papery when dry, dark colored
adaxially, glabrous, rachis and costa abaxially with ovate,
brown scales. Sori short, sausage-shaped, up to 4 pairs per lobe,
costular, mostly single, often double; indusia brown, membra-
nous, vaulted when mature, often irregularly ruptured on back.
Spores reniform, perispore wide and hyaline, not rugate, gla-
brous.

o Hillsides; ca. 2200 m. SE Xizang (Zayii).
24. Diplazium conterminum Christ, J. Bot. 19: 67. 1905.
WA BR bian sheng shuang gai jue

Allantodia allantodioides (Ching) Ching; A. contermina
(Christ) Ching; Diplazium allantodioides Ching; D. virescens
Kunze var. conterminum (Christ) Sa. Kurata.

Plants medium-sized to large. Rhizome creeping or as-
cending, black, 1-1.5 c¢cm in diam., up to 5 cm in diam. in-
cluding remaining stipes, apex and base of stipe densely scaly;
scales black or black-brown, slightly shiny, linear-lanceolate to
linear, up to 1 cm or longer, thickly membranous, curly at apex,
sparsely toothed at margin. Fronds distant to approximate or
caespitose; stipe dark brown, green-stramineous, or stramineous
at base, 20—-100 cm, 2—6 mm in diam., lower part densely scaly,
middle and upper part later glabrous; lamina 2-pinnate, deltoid,
30-120 x 25-100 cm, apex acuminate; pinnae 5—10 pairs, alter-
nate, ascending, symmetrical, pinnatilobate, lanceolate, 5-10 x
1-3 cm, lower pinnae pinnate; basal pinnae largest, broadly lan-
ceolate to oblong-lanceolate, up to 70 x 33 cm, apex pin-
natilobate and acuminate; pinnules ca. 13 pairs, alternate, sub-
spreading, slightly separated, nearly symmetrical, lanceolate to
oblong, up to 16 x 4 cm, base subcuneate, broadly cuneate, or
shallowly cordate, pinnatilobate to pinnatipartite, apex long
acuminate or rounded; basal pinnules slightly shortened, lower
pinnules with prominent stalk 34 mm; pinnule lobes up to ca.
15 pairs, ascending, oblong, margin shallowly serrate or suben-
tire, apex rounded; veins not prominent on both surfaces or
slightly visible abaxially, pinnate; veinlets up to 7 pairs per
lobe, usually simple or occasionally forked, ascending. Lamina
papery when dry, light green, glabrous adaxially, costules
abaxially with sparse light brown linear scales; rachis and costa

green-stramineous or stramineous, glabrous, shallowly grooved
adaxially. Sori elliptic, up to 6 pairs per lobe, mostly single,
supramedial or inframarginal; indusia gray-white, elliptic or
cylindrical, membranous, oblique, vaulted, opening acroscopi-
cally, easily ruptured. Spores subreniform or bean-shaped, peri-
spore not prominent, with short aculeate projections.

Dense valley forests, beside streamlets; 200-1000 m. Chongqing,
Fujian, Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, Taiwan, Yun-
nan, Zhejiang [Japan, Thailand, Vietnam)].

25. Diplazium virescens Kunze, Bot. Zeitung (Berlin) 6: 537.
1848.

YREEWEEBR dan lii shuang gai jue

Plants evergreen, medium-sized. Rhizome creeping, black,
ca. 8 mm in diam., apex densely scaly; scales black-brown,
lanceolate, ca. 5 mm, thickly membranous, margin toothed;
fronds approximate or distant. Fertile fronds 2040 cm; stipe
2—4 mm in diam., base black-brown, with sparse black-brown
scales remaining, upward stramineous or green-stramineous,
glabrous. Lamina deltoid, 30—60 x 2540 cm, 2-pinnate with
pinnatilobate to pinnatifid pinnules, apex caudate-acuminate;
free pinnae 8—10 pairs, alternate, slightly ascending, symmetri-
cal or nearly symmetrical; lower pinnae broadly deltoid-lanceo-
late, prominently stalked, apex long acuminate; basal pinnae
largest, up to 35 x 20 cm, with stalk ca. 4 cm; upper pinnae
gradually shorter, lanceolate, pinnatilobate, sessile; pinnules ca.
10 pairs, alternate, spreading, usually lanceolate, sometimes ob-
long, base wide and asymmetrical (basiscopic lobes large and
subcordate, acroscopic lobes small and truncate), sometimes
symmetrical, truncate or broadly cuneate, apex acuminate,
sometimes rounded; lower pinnules shortly stalked, ca. 10 x to
3 cm; pinnule lobes mostly less than 10 pairs, subspreading,
contiguous, rectangular or oblong, margin serrate or subentire,
apex subtruncate or rounded, repand; veins visible abaxially,
not prominent adaxially, pinnate; veinlets up to 6 pairs per lobe,
simple, forked, or pinnate, ascending. Lamina papery when dry,
often green, pale abaxially, glabrous on both surfaces; rachis
and costa stramineous or green-stramineous, glabrous, shal-
lowly grooved adaxially. Sori oblong, short and straight, up to 5
pairs per lobe, mostly single or rarely double, medial or sub-
costular; indusia brown, membranous, opening acroscopically.
Spores reniform or subreniform, perispore thin, aculeate. 2n =
123 (apomictic).

Evergreen broad-leaved forests; below 100-1500 m. Anhui,
Chongqing, Fujian, Guangdong, Guangxi, Guizhou, Hubei, Hunan,
Jiangxi, Sichuan, Taiwan, Yunnan, Zhejiang [Japan, Korea, Vietnam].

la. Base of pinnules prominently

asymmetrical with large

basiscopic lobes; veinlets usually

forked or pinnate in basiscopic

pinnule [0bes .........coveeinreennneenenes 25c. var. sugimotoi
1b. Base of pinnules asymmetrical or

sometimes symmetrical; veinlets

usually simple, sometimes forked.

2a. Sori on distal veinlets medial ........ 25a. var. virescens
2b. Sori on distal veinlets
subcostular .........cccoevevveveevenenen. 25b. var. okinawaense
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25a. Diplazium virescens var. virescens
W5 BR(JE AP dan li shuang gai jue (yuan bian zhong)

Allantodia virescens (Kunze) Ching; Asplenium virescens
(Kunze) Mettenius; Athyrium virescens (Kunze) Ohwi; Diplazi-
um lutchuense Koidzumi.

Pinnules moderately asymmetrical at base, veinlets simple
or sometimes forked; sori medial or supramedial.

Evergreen broad-leaved forests; below 100—-1500 m. Anhui,
Chonggqing, Fujian, Guangdong, Guangxi, Guizhou, Hubei (Suizhou),
Hunan, Jiangxi, Sichuan, Taiwan, Yunnan, Zhejiang [Japan, Korea,
Vietnam].

25b. Diplazium virescens Kunze var. okinawaense (Tagawa)
Sa. Kurata, J. Geobot. 7: 77. 1958.

48X EEBR chong sheng shuang gai jue

Diplazium okinawaense Tagawa, Acta Phytotax. Geobot.
2:199. 1933; Allantodia virescens var. okinawaensis (Tagawa)
W. M. Chu.

Pinnules with moderately asymmetrical base, veinlets sim-
ple or sometimes forked; sori subcostular.

Forests; 400-800 m. Guangdong, Taiwan, Yunnan [Japan].

25c¢. Diplazium virescens var. sugimotoi Sa. Kurata, J. Geo-
bot. 7: 77. 1958.

SEHEXEGBR yiji shuang gai jue

Allantodia virescens var. sugimotoi (Sa. Kurata) W. M.
Chu.

Plants robust. Pinnules asymmetrical at base, veinlets
forked or pinnate in basiscopic pinnule lobes. Perispore orna-
mentation flakelike and obtuse aculeate.

Evergreen broad-leaved forests in wet valleys; 1200-1500 m. NW
Guangdong, Guizhou, Sichuan, Yunnan [Japan (Yakushima)].

26. Diplazium multicaudatum (Wallich ex C. B. Clarke) Z. R.
He, comb. nov.

B X G J jia mi guo shuang gai jue

Basionym: Asplenium multicaudatum Wallich ex C. B.
Clarke, Trans. Linn. Soc. London, Bot. 1: 502. 1880; Allantodia
multicaudata (Wallich ex C. B. Clarke) W. M. Chu; Asplenium
schimperi (Mougeot ex Fée) A. Braun var. multicaudatum
Baker; Athyrium multicaudatum (Wallich ex C. B. Clarke) C.
Presl; A. umbrosum (Aiton) C. Presl var. multicaudatum (Wal-
lich ex C. B. Clarke) Beddome; Diplazium umbrosum (J.
Smith) Beddome var. multicaudatum (Wallich ex C. B. Clarke)
Beddome.

Plants evergreen, medium-sized to large. Rhizome creeping
to ascending, occasionally slender and creeping, apex and stipe
base densely scaly; scales loose, brown or red-brown, lanceo-
late or linear-lanceolate, up to 1 cm, subentire; fronds caes-
pitose or subapproximate, rarely sparse. Fertile fronds up to
1.5 m; stipe dirty-brown at base, stramineous when dry, 30—-60
cm, 3-5 mm in diam. at base; lamina 2-pinnate with pinnati-
partite pinnules, ovate, up to 80 x 60 cm, apex acuminate; pin-
nae 10—12 pairs, alternate, ascending, nearly symmetrical; lower

pinnae broadly lanceolate, up to 40 x 20 cm, with stalk up to
4 cm, l-pinnate, acuminate at apex; upper pinnae lanceolate,
gradually reduced, pinnatipartite or pinnatisect, sessile or sub-
sessile; pinnules up to 15 pairs, alternate, subspreading, lanceo-
late, up to 13 x 4 cm, base broadly cuneate or shallowly cor-
date, sessile or shortly stalked, pinnatilobate to pinnatipartite,
apex acuminate or shortly caudate; pinnule lobes up to 15 pairs,
slightly ascending, contiguous, sickle-shaped oblong, margin
dentate, apex rounded; veins pinnate, veinlets up to 9 pairs per
lobe, usually forked or simple, ascending. Lamina herbaceous
or thinly herbaceous when dry, green, glabrous on both sur-
faces; rachis and costa stramineous. Sori oblong, costular, up to
6 pairs per lobe, usually single or double; indusia brown, mem-
branous, entire, when single opening acroscopically. Spores
reniform, perispore with few rugate, granular ornamentation.

Wet evergreen broad-leaved tropical and subtropical forests; 600—
1500 m. SE and W Yunnan [India, Myanmar, Nepal].

Diplazium multicaudatum is similar to D. spectabile and is often
treated as conspecific. Diplazium multicaudatum differs in the rhizome
and base of stipe with loose, lanceolate or linear-lanceolate scales and
indusia opening acroscopically, while in D. spectabile the scales at stipe
base are adpressed, sparse, ovate, and the indusia irregularly rupture on
the back.

27. Diplazium prolixum Rosenstock, Repert. Spec. Nov. Regni
Veg. 13: 126. 1913.

XA G HR shuang sheng shuang gai jue
Allantodia prolixa (Rosenstock) Ching.

Plants evergreen, large. Rhizome creeping, brown, ca. 1.5
cm in diam., apex densely scaly; scales slightly shiny, linear-
lanceolate, ca. 1 cm, 1-1.5 mm in diam., thickly membranous,
entire, filiform at apex, slightly curly; fronds approximate. Fer-
tile fronds up to 2 m; stipe brown at base, upward green-stra-
mineous, up to 1 m, up to 7 mm in diam., base with dense lin-
ear-lanceolate brown scales, upper part glabrous, shallowly
grooved adaxially; lamina 2-pinnate with pinnatipartite to pin-
natisect pinnules, or base 3-pinnate, ovate-deltoid, up to 1 m x
80 cm, apex acuminate; pinnae up to ca. 18 pairs, lower pinnae
subopposite; upper pinnae alternate, ascending, broadly ovate-
lanceolate or oblong-lanceolate, up to 50 x 30 cm, slightly nar-
rowed to base, base cuneate, stalk up to 6 cm, apex acuminate;
pinnules up to ca. 15 pairs, alternate, broadly lanceolate or
linear-lanceolate, up to 20 x 6 cm, slightly narrowed to base,
base symmetrical, shallowly cordate, with stalk ca. 5 mm, apex
long acuminate; secondary pinnules up to ca. 15 pairs, as-
cending, linear-lanceolate or oblong, up to 4 x 1.2 cm, ses-
sile, pinnatifid to pinnatipartite, apex acuminate or acute to
rounded; lobes of secondary pinnules up to 8 pairs, ascending,
contiguous, oblong, up to 5 x 3 mm, sparsely thinly serrate,
rounded or truncate at apex; veins not prominent, pinnate; vein-
lets 4 or 5 pairs per lobe, mostly simple, occasionally forked,
ascending. Lamina herbaceous, gray-green or light green adaxi-
ally when dry, glabrous on both surfaces; rachis and costa stra-
mineous, glabrous, shallowly grooved adaxially. Sori oblong,
1-3 pairs per lobe, subcostular-inframedial, single or double on
basal veinlets; indusia light brown, thinly membranous, entire,
vaulted when mature, usually irregularly ruptured. Spores hemi-
spherical, perispore with irregular aculeate projections.
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Sparse valley forests in limestone areas; 500-1600 m. Chongging,
Guangxi, Guizhou, Yunnan (Guangnan) [Vietnam].

28. Diplazium pseudosetigerum (Christ) Fraser-Jenkins, Tax-
on. Revis. Indian Subcontinental Pteridophytes, 270. 2008.

JEA X EEBR ju yuan shuang gai jue

Athyrium pseudosetigerum Christ, Bull. Acad. Int. Géogr.
Bot. 17: 146. 1907; Allantodia pseudosetigera (Christ) Ching.

Plants evergreen, medium-sized. Rhizome ascending to
erect, brown, ca. 1 cm in diam., densely scaly at apex; scales
brown, ovate-lanceolate, 4-5 x 2-2.5 mm, thickly membra-
nous, entire, apex long acuminate; fronds caespitose. Fertile
fronds up to 60 cm; stipe brown at base, upward stramineous,
22-30 cm, ca. 2.5 mm in diam., base with sparse lanceolate
brown scales, upward glabrous, shallowly grooved adaxially;
lamina 2-pinnate with pinnatipartite pinnules, deltoid, ca. 30 x
22-25 cm at base, apex long acuminate; pinnae 15-18 x 9—
12 cm, slightly narrowed to base, base cuneate, with stalk 1—
1.5 cm; upper pinnae lanceolate, 1-pinnate, shortly stalked or
sessile; pinnules 10-12 pairs, alternate, ascending, sickle-
shaped lanceolate, 5—7 x 1-2 c¢m, base rounded-cuneate, with
stalk 1-2 mm, apex long acuminate; basal pinnule lobes nearly
free; pinnule lobes ca. 10 pairs, ascending, sessile, oblong, 8-10
x ca. 4 mm, basal 2 or 3 pairs of lobes connected to narrow
wing, margin serrate, apex acute. Veins slightly impressed,
raised on abaxial side, pinnate; veinlets 5 or 6 pairs per lobe,
forked, ascending. Lamina herbaceous, brown-green when dry,
glabrous on both surfaces; rachis and costa stramineous, gla-
brous, shallowly grooved adaxially. Sori 2 or 3 pairs per lobe,
medial, oblong, 1-1.5 mm; indusia light brown, oblong, thinly
membranous, vaulted when mature, irregularly ruptured on
back. Spore reniform, perispore surface with irregularly acu-
leate, unevenly distributed projections.

At entrances of limestone caves; ca. 700 m. Chongqing, Guangxi,
Guizhou [N and NE Vietnam (Liangshan)].

29. Diplazium alatum (Christ) R. Wei & X. C. Zhang, Lyco-
phytes Ferns China, 393. 2012.

P HG B xia chi shuang gai jue

Athyrium alatum Christ, Bull. Herb. Boissier 6: 963. 1898;
Allantodia alata (Christ) Ching; Diplazium divaricatum Ching.

Plants evergreen, medium-sized to large. Rhizome
creeping to ascending, apex like base of stipe, densely scaly;
scales dark brown to black, linear-lanceolate, up to 2 cm or
longer, entire, apex long caudate and curly; fronds caespitose.
Fertile fronds up to 1.5 m; stipe black at base, upward dark
stramineous or stramineous, sometimes green-stramineous, up
to 75 cm, 3—5 mm in diam., glabrous; lamina 2-pinnate, deltoid,
40-80 x 40-80 cm, apex acuminate; pinnae 13—18 pairs, sub-
spreading, nearly asymmetrical (basiscopic pinnule longer),
apex often acuminate; basal to distal pinnae broadly lanceolate
to broadly oblong-lanceolate to lanceolate, mostly alternate;
basal pinnae often opposite or subopposite, ca. 40 x 20 cm,
with stalk 1.5-6 cm; distal pinnae pinnatilobate, sessile or
slightly shortly stalked, stalk winged; pinnules 10-15 pairs,
mostly alternate, shortly stalked, spreading, lanceolate or ob-

long-lanceolate, pinnatipartite, slightly asymmetrical (basisco-
pic lobes longer), 5-15 x 1.5-4.5 cm, base truncate, apex acu-
minate or shortly caudate; basal lobes usually short; pinnule
lobes 10-20 pairs, opposite or alternate, subspreading, oblong-
lanceolate, slightly asymmetrical, base connected to narrow
wings, 1-3 cm X 3—10 mm, pinnatipartite; secondary lobes of
pinnule lobes up to 7 pairs, ascending, sickle-shaped oblong,
apex entire or few crenate; veins not prominent, mostly pinnate
or forked, few simple. Lamina thinly herbaceous, green when
dry, glabrous adaxially, costa and base of pinnule lobes abaxi-
ally scaly; scales usually 1 or 2 (occasionally 3 or 4), red-brown,
broadly ovate, thin; rachis and costa stramineous, shallowly
grooved adaxially. Sori oblong or shortly linear, length 2/3-3/4
of veinlet, 1-4 pairs per each lobe, from base to above middle,
single or double; indusia brown or gray-brown when mature,
thinly membranous, often vaulted, ruptured. Spores subreni-
form, perispore surfaces with dense irregular aculeate projec-
tions.

o Wet broad-leaved forests and beside streamlets in deep valleys;
500-2200 m. S Guangxi, C Guizhou, Yunnan.

30. Diplazium nigrosquamosum (Ching) Z. R. He, comb.
nov.

kX HR wu lin shuang gai jue

Basionym: Allantodia nigrosquamosa Ching, Acta Phyto-
tax. Sin. 36: 380. 1998.

Plants evergreen, medium-sized. Rhizome slender,
creeping, densely scaly; scales on rhizome and lower part of
stipe ca. 6 mm, brown, membranous, translucent, lanceolate,
entire; fronds distant. Fertile fronds ca. 60 cm; stipe gray-stra-
mineous, ca. 25 cm, ca. 2.5 mm in diam., upper half of stipe
and lower part of rachis with many black, lanceolate or nar-
rowly lanceolate, entire, thick scales; lamina 1-pinnate, broadly
lanceolate, ca. 38 x 12 cm at base, apex acuminate; pinnae ca.
15 pairs, ascending, sickle-shaped lanceolate, shallowly lobed,
lobes shallowly serrate; lower pinnae subopposite, 4-4.5 cm
apart, 67 x ca. 1.5 cm, base asymmetrical, cuneate basiscopi-
cally, truncate acroscopically, auriculate, with stalk ca. 3 mm,
apex long acuminate; upper pinnae alternate, sessile, costae (ex-
cept basal part) narrowly winged; veins pinnate, prominent on
both sides, thin, slightly raised, veinlets 5 per veinlet group,
ascending, anadromous. Lamina thinly herbaceous when dry,
green, glabrous on both surfaces, rachis (especially lower part)
with many scales. Sori linear, slightly falcate, ca. 5 mm, medial,
single or occasionally double; indusia light brown, linear, mem-
branous, entire, persistent.

® Beside streamlets; ca. 1100 m. NE Yunnan (Suijiang).

Diplazium nigrosquamosum is similar to D. wichurae in the auric-
ulate pinnae but differs by the stipe and rachis abaxially with dense
black lanceolate scales, lamina thinly herbaceous, and lower pinnae 4—
4.5 cm apart.

31. Diplazium okudairai Makino, Bot. Mag. (Tokyo) 20: 84.
1906.

REPIWFE R jia er yu shuang gai jue

Allantodia okudairai (Makino) Ching; Athyrium okudairai
(Makino) Ohwi.
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Plants evergreen, medium-sized. Rhizome slender,
creeping, brown, ca. 3 mm in diam., densely scaly at apex;
scales brown, broadly lanceolate, ca. 4 mm, thickly membra-
nous, entire; fronds distant. Fertile fronds up to 90 cm; stipe
dark brown at base, upward green-stramineous, 18-35 cm, ca.
2.5 mm in diam., lower part or all parts of stipe with sparse lan-
ceolate brown scales, shallowly grooved adaxially; lamina 1-
pinnate, broadly oblong-lanceolate to narrowly ovate, 25-30 x
10-20 cm, apex caudate and acuminate; pinnae up to 12 pairs,
subspreading, sickle-shaped lanceolate, 515 x 1.5-3 cm, base
asymmetrical, cuneate on basiscopic side, deltoid-auriculate on
acroscopic side, pinnatilobate, apex caudate and acuminate;
lower pinnae with short stalk 2-3 mm, upper pinnae sessile,
costa mostly narrowly winged; pinna lobes deltoid, serrate or
obtusely toothed; veins visible, pinnate, 4—6 pairs per each lobe,
oblique. Lamina herbaceous, green when dry, glabrous on both
surfaces; rachis green-stramineous, lower part sparsely scaly;
scales brown, narrowly lanceolate, shallowly grooved adaxially.
Sori shortly linear, slightly falcate, up to 14 pairs per pinna,
single on basal acroscopic veinlet, 2—4 pairs in auricle, infra-
medial, single or rarely double; indusia light brown, linear,
membranous, entire, persistent. Spores bean-shaped, perispore
hyaline, often rugate, sometimes rugate projections united to
reticulate ornamentation. 2n = 82.

Broad-leaved forests, on wet rocks; 4002200 m. Chongqing,
Guizhou (Anshun, Guiyang), Hunan (Jishou), Jiangxi (Yongxiu), Si-
chuan, Taiwan (Nantou), Yunnan (Daguan, Suijiang, Zhenxiong) [Japan,
Korea].

32. Diplazium wichurae (Mettenius) Diels in Engler & Prantl,
Nat. Pflanzenfam. 1(4): 226. 1899.

B EERR er yu shuang gai jue

Plants evergreen, small to medium-sized. Rhizome slen-
der, creeping, brown, ca. 3 mm in diam., densely scaly at apex;
scales brown, lanceolate, ca. 3 mm, thickly membranous, entire;
fronds distant, 5—10 mm apart. Fertile fronds up to 60 cm; stipe
dark brown at base, upward green-stramineous, 25-30 c¢m, ca. 3
mm in diam., base sparsely scaly with brown, linear scales,
upward glabrous, narrowly grooved adaxially; lamina 1-pin-
nate, broadly lanceolate, 30-35 x 814 cm, apex caudate and
long acuminate; pinnae up to 18 pairs, alternate, subspreading,
1.5-3 cm apart, sickle-shaped lanceolate, 4-9 x 1-1.5 cm, with
stalk 1-2 mm, asymmetrical, basiscopic base cuneate, acro-
scopic base deltoid-auriculate, margin biserrate or uniserrate
(var. parawichurae), except a few distal pinnae, apex acuminate
to caudate or acute or subrounded (var. parawichurae); costae
narrowly winged; veins raised abaxially, impressed adaxially,
unequally forked into 3—5 simple veinlets, anadromous, as-
cending, all reaching serrate margin. Lamina stiffly papery or
subleathery, light green when dry, glabrous on both surfaces; ra-
chis green-stramineous, glabrous, shallowly grooved adaxially.
Sori shortly linear, 2.5-7 mm, straight or slightly falcate, up to
16 pairs per each pinna, in 1 row on each side of costa, close to
costa, mostly single, rarely double, occasionally 1 or 2 pairs in
basal auricle; indusia brown, long, membranous, entire, persis-
tent; spores elliptic in polar view, reniform in equatorial view,
perispore hyaline, few flakelike rugate. 2n = 82.

Forests, beside calcareous streamlets, wet valleys; sea level to

2000 m. Anhui, Fujian, Guangdong, Guizhou, Jiangsu, Jiangxi, Sichuan,
Taiwan, Zhejiang [Japan, Korea (Chejudao)].

la. Pinna apex usually acuminate to caudate,

rarely acute, margin biserrate ................ 32a. var. wichurae
1b. Pinna apex acute or subrounded,
MArgin UNisSerrate ........cocoeeeeveeeenns 32b. var. parawichurae

32a. Diplazium wichurae var. wichurae
FPIEE R (JF A8 ) er yu shuang gai jue (yuan bian zhong)

Asplenium wichurae Mettenius, Ann. Mus. Bot. Lugduno-
Batavi 2: 237. 1866; Allantodia wichurae (Mettenius) Ching;
Athyrium wichurae (Mettenius) Ohwi (1956), not Merrill
(1918).

Plants large. Pinnae with biserrate margin, apex acumi-
nate.

Forests, beside calcareous streamlets, wet valleys; sea level to
2000 m. Anhui, Fujian, Guangdong, Guizhou, Jiangsu, Jiangxi, Sichuan
(Emei Shan), Taiwan, Zhejiang [Japan, Korea (Chejudao); widely dis-
tributed in E Asia].

32b. Diplazium wichurae var. parawichurae (Ching) Z. R.
He, comb. nov.

TG BR long chi shuang gai jue

Basionym: Allantodia parawichurae Ching, F1. Jiangsu. 1:
465. 1977; A. wichurae var. parawichurae (Ching) W. M. Chu
& Z.R. He.

Pinnae short, with uniserrate margin, apex acute or sub-
rounded.

o Forests in wet valleys. Jiangsu (Yixing).

33. Diplazium heterocarpum Ching, Lingnan Sci. J. 15: 276.
1936.

SRIFHEFR yi guo shuang gai jue

Allantodia heterocarpa (Ching) Ching; A. yuyangensis
(Ching) Ching; Athyrium yuyangense Ching; Diplazium yuyan-
gense (Ching) Ching.

Plants small to medium-sized. Rhizome short and erect,
apex and base of stipe sparsely scaly; scales brown, broadly
lanceolate, thickly membranous, entire; fronds caespitose. Fer-
tile fronds up to 35 cm; stipe green-stramineous, 2—8(—15) cm,
upward glabrous, deeply grooved adaxially; lamina 1-pinnate,
oblong-lanceolate, 8-15(—20) x 3-6 cm, slightly narrowed to
base, apex pinnatilobate and acuminate; pinnae 824 pairs, al-
ternate or lower pinnae opposite, subspreading, lanceolate, base
asymmetrical, basiscopically cuneate, acroscopically auricles
parallel to rachis, with stalk up to 2 mm, margin (especially
acroscopically) repand with shallow rounded lobes, lobes thinly
serrate, apex acute; veins pinnate, slightly raised on abaxial sur-
face, veinlets 2 or 3 pairs in basal auricle, other veinlets 2 or 3,
ascending. Lamina herbaceous, green when dry, glabrous on
both surfaces; rachis green-stramineous, glabrous, deeply
grooved adaxially. Sori linear, ascending, slightly curved, up to
7 pairs per pinna, sometimes 1 or 2 pairs in auricle, single
(occasionally double), not reaching pinna margin; indusia light
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brown, linear, membranous, entire, persistent. Spores hemi-
spherical, perispore prominent and broad, few rugate.

o At entrances of limestone caves; 900-1400 m. Chongqing (You-
yang), Guizhou.

34. Diplazium dushanense (Ching ex W. M. Chu & Z. R. He)
R. Wei & X. C. Zhang, Lycophytes Ferns China, 396. 2012.

LA FEFR du shan shuang gai jue

Allantodia dushanensis Ching ex W. M. Chu & Z. R. He,
Acta Phytotax. Sin. 36: 379. 1998.

Plants small to medium-sized. Rhizome ascending, brown,
ca. 5 mm in diam., with fleshy brown roots, apex densely scaly;
scales brown, lanceolate, ca. 3 mm, membranous, entire; fronds
caespitose. Fertile fronds 25-50 cm; stipe light green-stramin-
eous, up to 23 cm, ca. 2 mm in diam., base with sparse lanceo-
late brown scales, upward glabrous, grooved adaxially; lamina
I-pinnate with pinnatifid to pinnatipartite pinnules, or base
nearly 2-pinnate, ovate-deltoid or subdeltoid, 10-30 x 8-20 cm
at base, apex acuminate; pinnae 6—10 pairs, alternate, ascending,
lanceolate, up to 11 x 4 cm at base, base asymmetrical, acro-
scopically auriculate, basiscopically cuneate, with stalk up to 5
mm, pinnatifid to pinnatisect, apex acuminate; pinna lobes 8
pairs, ascending, contiguous, ovate or oblong, lobe margin
sparsely thinly dentate, apex rounded or acute; basal pinna
lobes up to 2 x 1 cm, sometimes nearly completely free, con-
nate to each other, with narrow wings; veins not prominent
adaxially, nearly visible abaxially, pinnate, veinlets in pinna
lobe 1-7 pairs, ascending, mostly simple, or basal acroscopic
veinlets usually bifurcate. Lamina herbaceous, gray-green when
dry, glabrous on both surfaces; rachis green-stramineous, gla-
brous, shallowly grooved adaxially. Sori linear, slightly curved,
3—6 mm, 2-5 pairs per each lobe, single or double; indusia
brown, linear, thickly membranous, entire, persistent. Spores
hemispherical, perispore prominent, few rugate.

® Rock crevices on calcareous hills; 600900 m. Guangxi (Long-
zhou), Guizhou.

Diplazium dushanense is similar to D. lobulosum but differs by
the pinnae fewer, ca. 8 pairs, pinnatifid to pinnatipartite, and sori 2 or 3
pairs per pinna lobe; in D. lobulosum the pinnae are 22 pairs, pinnati-
lobate, and sorus single in pinna lobe.

35. Diplazium lobulosum (Wallich ex Mettenius) C. Presl,
Tent. Pterid. 114. 1836.

W EEFR qian lie shuang gai jue

Lithophytes, evergreen, small to medium-sized. Rhizome
erect, brown, ca. 5 mm in diam., up to 2 cm in diam. including
remaining stipes, apex densely scaly; scales brown, lanceolate,
ca. 6 mm, thickly membranous, entire; fronds caespitose. Stipe
brown at base, upward stramineous, light brown-stramineous or
green-stramineous, 15-20 cm, ca. 3 mm in diam., base with
sparse lanceolate or ovate-lanceolate brown scales, upward gla-
brous, grooved adaxially; lamina 1-pinnate, broadly oblong-lan-
ceolate, 25-35 x 7-11 c¢m, apex acuminate; pinnae 16-22 pairs,
slightly ascending, lower pinnae subopposite, upper pinnae
alternate, all sickle-shaped lanceolate, falcate, base asymmetri-
cal, basiscopic base cuneate, acroscopic base truncate with del-

toid or oblong auricles, shallowly pinnatilobate or serrate, with
stalk ca. 2 mm and winged, apex acuminate or long acuminate;
middle pinnae 5-8 x 1-2 cm, basal pinnae slightly smaller; pin-
na lobes broadly deltoid or semicircular, apex serrate or ob-
tusely serrate; veins not prominent adaxially, slightly raised
abaxially, veinlets trifurcate, pinnate in auricle, ascending.
Lamina herbaceous, gray-green when dry, glabrous on both
surfaces; rachis stramineous, pale brown-stramineous or green-
stramineous, glabrous, shallowly grooved adaxially. Sori shortly
linear, slightly curved, 3—7 mm, 8-14 pairs per each pinna, in
single row along costa, 2—4 pairs in auricle, mostly single,
rarely double; indusia brown, linear, membranous, persistent;
perispore loose and hyaline, few rugate, sparsely spiny. 2xn = 82.

Evergreen broad-leaved forests, wet calcareous areas; 1500-2500
m. S Xizang, Yunnan [N India, N Myanmar, Nepal].

la. Pinnae shallowly pinnatilobate ........... 35a. var. lobulosum
1b. Pinnae shallowly and obtusely
toothed at margin ..........coeceeeeeerenneneene 35b. var. shilinicola

35a. Diplazium lobulosum var. lobulosum

TR E BR(JRAZFH) gian lie shuang gai jue (yuan bian
zhong)

Asplenium lobulosum Wallich ex Mettenius, Abh. Senc-
kenberg. Naturf. Ges. 3: 163. 1859; Allantodia lobulosa (Wal-
lich ex Mettenius) Ching; Asplenium longifolium D. Don
(1825), not Schrader (1824); Athyrium longifolium (T. Moore)
Milde; Diplazium longifolium T. Moore.

Pinnae pinnatilobate.

Evergreen broad-leaved forests, wet calcareous areas; 1500-2500
m. S Xizang (Nyalam), Yunnan [N India, N Myanmar, Nepal].

35b. Diplazium lobulosum var. shilinicola (W. M. Chu & J. J.
He) Z. R. He, comb. nov.

AN EEHR shi lin shuang gai jue

Basionym: Allantodia lobulosa var. shilinicola W. M. Chu
& J. J. He, Acta Bot. Yunnan. 3: 340. 1981.

Pinnae not pinnatilobate, but shallowly and obtusely ser-
rate at margin.

o Wet calcareous areas; ca. 1700 m. Yunnan (Shilin).

36. Diplazium mettenianum (Miquel) C. Christensen, Index
Filic. 236. 1905.

VLRI FBR jiang nan shuang gai jue

Plants evergreen, small to medium-sized. Rhizome slen-
der, creeping, black-brown, densely scaly at apex; scales black
or black-brown, shiny, narrowly lanceolate, ca. 3 mm, thickly
membranous, toothed at margin. Fronds distant; stipe brown,
base with sparse, narrow lanceolate, brown scales, upward
grooved on adaxial side; lamina 1-pinnate or pinnatilobate to
pinnatipartite, deltoid, broadly lanceolate-deltoid, or ovate-lan-
ceolate, apex acuminate; pinnae alternate or subopposite, sub-
spreading, sickle-shaped lanceolate or oblong-lanceolate, base
truncate or broadly cuneate, stalked or subsessile; veins pinnate,
not prominent adaxially, visible abaxially, veinlets simple or
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forked in basal lobes, ascending. Lamina papery, green or gray-
green when dry, both surfaces glabrous; rachis stramineous,
glabrous, grooved adaxially. Sori linear, slightly curved, 2—
5(=7) pairs per pinna lobe, single or basal sori usually double,
medial; indusia light brown, thinly membranous, entire, persis-
tent. Spores reniform, perispore hyaline, ornamentation slightly
rugate, not prominently granular.

Forests, streamlets, on wet rocks; 400-1400 m. Anhui, Chong-
qing, Fujian, Guangdong, Guangxi, Guizhou, Hainan, Hunan, Jiangxi,
Sichuan, Taiwan, Yunnan, Zhejiang [Japan, N Thailand, N Vietnam].

Knapp (Ferns Fern Allies Taiwan, 450—451. 2011) considers the
dubious name Diplazium agyokuense Tagawa (Acta Phytotax. Geobot.
7: 80. 1938), described from Taiwan, to be a synonym of D. metteni-
anum. An isotype of D. agyokuense in MICH (MICH1190349) was
identified as D. latifrons Alderwerelt by M. G. Price.

la. Fertile lamina 2540 x 15-25 cm;

pinnae up to 15(-18) x 4 cm,

pinnatilobate to pinnatipatrtite ......... 36a. var. mettenianum
1b. Fertile lamina 15-20 x 7-10 cm;

pinnae usually 4-7 x 1-1.5 cm,

shallowly repand or dentate ..................... 36b. var. fauriei

36a. Diplazium mettenianum var. mettenianum

VLA X5 BR(JRAEFH) jiang nan shuang gai jue (yuan bian
zhong)

Asplenium mettenianum Miquel, Ann. Mus. Bot. Lug-
duno-Batavi 3: 174. 1867; Allantodia metteniana (Miquel)
Ching; A. metteniana var. isobasis (Christ) Ching; Asplenium
textorii Miquel; Athyrium mettenianum (Miquel) Ohwi; A. met-
tenianum var. isobasis (Christ) Ohwi; Diplazium cavaleriei
Christ; D. isobasis Christ; D. japonicum (Thunberg) Beddome
var. textorii (Miquel) Christ; D. lohfauense C. Christensen ex
Wu; D. mettenianum var. isobasis (Christ) Tagawa; D. textorii
(Miquel) Makino.

Fronds medium-sized. Lamina 2540 x 15-25 cm; pinnae
up to 15(-18) x 4 cm, pinnatilobate to pinnatipartite; veins pin-
nate, veinlets 5—7 pairs. Sori 2—5(—7) pairs.

Valley forests; 400-1400 m. Anhui, Chongqing, Fujian, Guang-
dong, Guangxi, Guizhou, Hainan, Hunan, Jiangxi, Sichuan, Taiwan,
Yunnan, Zhejiang [Japan, N Thailand, N Vietnam].

36b. Diplazium mettenianum var. fauriei (Christ) Tagawa,
Acta Phytotax. Geobot. 1(1): 88. 1932.

/NG R xiao ye shuang gai jue

Diplazium fauriei Christ, Bull. Herb. Boissier, sér. 2, 1:
1015. 1901; Allantodia metteniana var. fauriei (Christ) Ching;
Athyrium mettenianum var. fauriei (Christ) Ohwi.

Fronds small; lamina 15-20 x 7-10 c¢m; pinnae usually 4—
7 x 1-1.5 cm, serrate or repand at margin; veinlets 2 or 3 in
each pinna lobe. Sori single, occasionally 2 or 3.

Beside streamlets, on wet rocks; 400-500 m. Fujian, Guangdong,
Jiangxi, Zhejiang [Japan, N Vietnam].

37. Diplazium hirtisquama (Ching & W. M. Chu) Z. R. He,
comb. nov.

FEBEXTEHR mao lin shuang gai jue

Basionym: Allantodia hirtisquama Ching & W. M. Chu,
Acta Bot. Yunnan. 3: 335. 1981.

Plants evergreen, medium-sized. Rhizome creeping, black,
ca. 5 mm in diam., sparsely scaly; scales brown to black-brown,
linear-lanceolate, ca. 5 mm, with marginal and adaxial teeth;
fronds distant. Fertile fronds 80-110 cm; stipe black at base,
upward light green-stramineous, as long as lamina, 3—5 mm in
diam. at base, upward glabrous; lamina 1-pinnate, deltoid, 40—
50 x 30—40 cm, apex rather abruptly narrowed and acuminate;
pinnae 10-13 pairs, alternate, base rounded, pinnatilobate or
subdentate, apex long acuminate; lower pinnae spreading,
straight, oblong-lanceolate, symmetrical, up to 20 x 3 cm,
with stalk up to 5 mm; upper pinnae slightly ascending, sickle-
shaped lanceolate; lobes of lower pinnae 25 pairs, broadly del-
toid, margin repand or shallowly serrate, apex oblique; veins
visible abaxially, not prominent adaxially, veinlets simple, as-
cending, up to 4 pairs per lobe. Lamina papery when dry, dark
colored adaxially, glabrous on both surfaces. Sori linear, single,
up to 3 pairs per each lobe, basal acroscopic sori longer, basal
sori borne near costa, upper sori near middle or upper part of
veinlet, both ending inframarginally; indusia brown, membra-
nous, entire. Spores oblong, perispore prominent, few rugate.

o Evergreen broad-leaved forests; ca. 900 m. SE Yunnan (Hekou).

Diplazium hirtisquama is similar to D. mettenianum but differs in
the scales toothed marginally and adaxially, lower pinnae straight,
broader in middle, rounded at base, and basal pinnae similar to upper
pinnae.

38. Diplazium yaoshanense (Y. C. Wu) Tardieu, Bull. Mus.
Natl. Hist. Nat., sér. 2, 6: 115. 1934.

YL FE W5 B4R jia jiang nan shuang gai jue

Diplazium japonicum Beddome var. yaoshanense Y. C.
Wu, Bull. Dept. Biol. Sun Yatsen Univ. 3: 152. 1932; Allan-
todia yaoshanensis (Y. C. Wu) W. M. Chu & Z. R. He; D. kana-
siroi Tagawa.

Plants evergreen, medium-sized. Rhizome slender,
creeping, black, with black, lanceolate, marginally sparsely
toothed, thinly membranous scales; roots sparse, stiff, black,
thick; fronds distant. Fertile fronds up to 1 m; stipe black-brown
at base, upward light green-stramineous, as long as lamina, up
to 50 cm, ca. 2 mm in diam. at base, base slightly scaly, upward
glabrous, shallowly grooved adaxially; lamina 1-pinnate, del-
toid or broadly deltoid-lanceolate, up to 50 x 25 cm at base,
apex abruptly reduced, acuminate; lateral pinnae 6-8 pairs,
subspreading, oblong-lanceolate or sickle-shaped lanceolate, up
to 14 x 2.5 cm, base obliquely rounded or shallowly cordate,
margin dentate or pinnatilobate, stalk up to 1 cm, upward
shortly stalked to sessile or adnate, apex shortly acuminate; pin-
na lobes semicircular, apex shallowly repand or slightly shal-
lowly serrate; veins pinnate, visible abaxially, not prominent
adaxially; veinlets obliquely ascending, simple, basal veinlets
slightly curved, occasionally forked. Lamina thickly papery
or subleathery, glabrous on both surfaces; rachis light green-
stramineous, glabrous, shallowly grooved adaxially. Sori linear,
single or basal acroscopic ones double; indusia light brown,
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thinly membranous, entire, persistent. Spores subreniform, peri-
spore hyaline, widely rugate.

Guangxi [Japan (Ryukyu Islands), S Vietnam].

Diplazium yaoshanense is similar to D. mettenianum, particularly
var. fauriei, and to D. crassiusculum. Japanese plants are a hybrid of D.
crassiusculum and D. mettenianum var. fauriei.

39. Diplazium hirsutipes (Beddome) B. K. Nayar & S. Kaur,
Companion Beddome’s Handb. Ferns Brit. India, 44. 1974.

B Y FE R bi chi shuang gai jue

Diplazium stoliczkae Beddome var. hirsutipes Beddome,
Handb. Ferns Brit. India, 182. 1883; Allantodia hirsutipes
(Beddome) Ching; Asplenium thelypteroides Michaux; D. thely-
pteroides (Michaux) Beddome (1865), not (Michaux) C. Presl
(1836).

Plants evergreen, medium-sized. Rhizome variable in hab-
it, slender and creeping, ascending to erect, erect rhizome with
stipe remains ca. 3 cm in diam., apex and stipe base densely
scaly; scales black-brown, linear, ca. 1.5 cm, membranous, with
black, narrow, sparsely toothed margin; fronds distant or ap-
proximate to caespitose. Fertile fronds up to 1 m; stipe brown at
base, upward stramineous, 16-30 cm, 3—4 mm in diam., with
linear brown scales throughout, upward scales gradually smaller
and sparse, shallowly grooved adaxially; lamina 1-pinnate,
broadly oblong-lanceolate, up to 50 x 25 cm at middle, apex
acuminate; pinnae up to 25 pairs, contiguous, basal 1 or 2 pairs
of pinnae slightly shortened, slightly reflexed, sessile, lanceo-
late, up to 14 x 2 cm at middle, base cuneate, pinnatifid, apex
long acuminate; pinna lobes up to 22 pairs, slightly spreading or
oblique, oblong, ca. 8 x4 mm, margin serrate, sometimes entire,
apex rounded; veins prominent, pinnate, veinlets ca. 7 pairs,
simple, occasionally double, oblique. Lamina papery, brown,
glabrous on both surfaces; rachis dark stramineous, grooved
adaxially, rachis and costa abaxially with black or brown linear
scales. Sori shortly linear, 1-5 pairs per each lobe, inframedial-
subcostular, mostly simple, double on basal acroscopic veinlet;
indusia brown, thickly membranous, entire, persistent. Spores
bean-shaped, perispore hyaline and wide, few rugate.

Evergreen broad-leaved forests; 1800-2700 m. Xizang, Yunnan
[Bhutan, India, N Myanmar, Nepal, Vietnam].

Diplazium hirsutipes has been treated as a variety of D. stoliczkae
Beddome from NE India (Kyasya); the latter are large plants, with the
pinnae 2.5-3.5 cm wide, basal pinnae longer than upper pinnae, stipe
and rachis glabrous, and sori long, extending to margin.

40. Diplazium hirtipes Christ, Bull. Herb. Boissier 7: 11. 1899.
XU EE PR lin zhou shuang gai jue

Allantodia hirtipes (Christ) Ching; Asplenium parallelo-
sorum Baker; Diplazium insigne Ching (1940), not Holttum
(1937); D. parallelosorum (Baker) C. Christensen; D. pellu-
cidum Ching.

Plants evergreen, medium-sized. Rhizome ascending to
erect, robust; stipe densely scaly; scales brown, black-brown, or
black, shiny, narrowly lanceolate, membranous, toothed at

margin. Fronds caespitose; stipe with dense lanceolate black
or black-brown scales, grooved adaxially; lamina 1-pinnate,
oblong, apex acuminate; pinnae alternate or opposite, sub-
spreading, lanceolate, base cuneate or broadly cuneate, usually
enlarged to auriculate at acroscopic and basiscopic bases, ses-
sile, pinnatilobate to pinnatifid, apex acuminate; upper pinnae
adnate to rachis, lower pinnae slightly shortened; pinna lobes
entire or subentire, truncate or rounded, rarely acute at apex;
veins not prominent adaxially, visible abaxially, pinnate, vein-
lets simple, oblique, all reaching laminar margin. Lamina
herbaceous, brown-green when dry; rachis stramineous, with
dense linear, brown or black scales, grooved adaxially. Sori lin-
ear, slightly curved, usually 1-3 per pinna lobe, simple or
forked, from midrib to 2/3 of veinlet length; indusia linear,
membranous, entire, persistent. Spores hemispherical, perispore
hyaline, wide, few rugate, not prominently granular or rugate.

Dense forests in valleys, beside shaded streamlets; 7002700 m.
Chongqing, Guangxi, Guizhou, Hubei, Hunan, Sichuan, Yunnan [N
Vietnam].

Plants with dense black glossy scales on the stipe and rachis have
been considered a form of this species: Diplazium hirtipes f. nigro-
paleaceum (Ching ex W. M. Chu & Z. R. He) Z. R. He, comb. nov.
(Basionym: Allantodia hirtipes f. nigropaleacea Ching ex W. M. Chu &
Z. R. He, Acta Phytotax. Sin. 36: 379. 1998; SEk@kHh X365 hei lin
lin zhou shuang gai jue). It occurs in dense forests beside streamlets,
700-1700 m, in Guangxi, Guizhou, Hunan, and Yunnan.

41. Diplazium changjiangense Z. R. He, nom. nov.
EVLW GGk chang jiang shuang gai jue

Replaced synonym: Allantodia hainanensis Ching, Acta
Phytotax. Sin. 9: 354. 1964, not Diplazium hainanense Ching,
Bull. Fan Mem. Inst. Biol. 2: 206. 1931; A. subsilvatica Ching
(1964), not D. subsilvaticum Christ (1901).

Plants small to medium-sized. Rhizome robust, ascending,
brown, with dense, fleshy, shortly fibrous roots, densely scaly;
scales brown, lanceolate, ca. 5 mm, glandular hairy, thickly
membranous; fronds caespitose. Fertile fronds 30—70 cm; stipe
brown at base, upward light stramineous, 12-30 cm, 1.5-3 mm
in diam., base sparsely scaly, upward glabrous, shallowly
grooved adaxially; lamina nearly 1-imparipinnate, ovate-deltoid
or oblong, 2040 x ca. 20 cm; apical pinna large, deltoid-lan-
ceolate, 1011 x 2-2.4 cm at base, thinly dentate, downward
pinnatifid to pinnatipartite into ligulate-shaped oblong lobes,
apex of lobes thinly dentate and acuminate; lateral pinnae 4—8
pairs, slightly ascending, lanceolate, 10-18 x 1-2 cm, base
rounded or cuneate, margin shallowly lobed, apex acuminate
and dentate; lobes orbicular, each with 4 or 5 crenate teeth; bas-
al pinnae opposite, slightly ascending, shortly stalked, upper
pinnae sessile, further upper pinnae adnate to rachis; veins
pinnate, ascending, sparse. Lamina papery, green or gray-
green when dry, glabrous on both surfaces; rachis and costa
pale stramineous, glabrous, shallowly grooved adaxially. Sori
linear, ca. 5 mm, sparse, slightly curved, from base upward to
2/3-3/4 of veinlet length, 2—4 per pinna lobe, single or double
on basal acroscopic veinlet; indusia brown, linear, thinly mem-
branous, persistent.

o Under bushes. Hainan (Changjiang).
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42. Diplazium wangii Ching, Lingnan Sci. J. 15: 281. 1936.
i EX G huang zhi shuang gai jue

Allantodia wangii (Ching) Ching; Diplazium submetteni-
anum Ching.

Plants evergreen, medium-sized. Rhizome ascending, up
to 10 cm, up to 1.5 cm in diam., with dense stiff, black, shortly
robust roots, apex scaly; scales dark brown, linear-lanceolate,
4-5 mm, thickly membranous, base rounded, margin entire,
apex long acuminate; fronds caespitose. Fertile fronds up to 65
cmy; stipe black-brown at base, upward pale green-stramineous,
ca. 30 cm, up to 3 mm in diam. at base, base slightly swollen,
sparsely scaly, scales similar to those on rhizome, upward
glabrous, shallowly grooved adaxially; lamina nearly 1-impari-
pinnate, oblong to oblong-oblanceolate, up to 35 x 15 cm at
middle; apical pinna larger, lanceolate, up to 14 x 1.8 cm,
pinnatilobate to rounded and oblique lobes with small serrate
margin, base of apical pinna with usually nearly free oblong
lobes, apex acuminate and serrate; lateral pinnae ca. 10 pairs,
alternate, ascending, upper pinnae sessile, lower pinnae shortly
stalked, lanceolate, up to 12 x 1.5 cm, base cuneate, margin bi-
serrate, apex acuminate; veins prominent, each group 1-4-fur-
cate, veinlets parallel, all reaching pinna margin, ascending;
lamina thinly papery, glabrous, gray-green when dry; rachis and
costa stramineous, shallowly grooved adaxially. Sori linear,
slightly curved, contiguous, from costa to near margin, variably
long, longer sori from costa upward to 2/3 of veinlet length;
indusia light brown, thinly membranous, persistent.

o Dense forests. Hainan.

43. Diplazium incomptum Tagawa, Acta Phytotax. Geobot. 3:
35.1934

B G BR shu lie shuang gai jue
Allantodia incompta (Tagawa) Ching.

Plants evergreen, medium-sized. Rhizome ascending to
erect, black-brown, apex like base of stipe, scaly; scales black,
ovate-lanceolate, 3—5 x 1.5-2 mm, margin toothed; fronds caes-
pitose. Fertile fronds up to 70 cm, stipe brown at base, upward
green-stramineous, 20-35 cm, ca. 3 mm in diam., base sparsely
scaly, upward glabrous, grooved adaxially; lamina 1-pinnate
with pinnatipartite pinnae, deltoid-oblong, 50-60 x ca. 25 cm
at middle, apex acuminate; pinnae ca. 12 pairs, alternate,
spreading, lanceolate, base cuneate or cordate, with stalk ca. 5
mm, margin pinnatipartite to costa, apex acuminate or acute;
middle pinnae 13—15 % ca. 3 cm, basal pinnae shorter; pinna
lobes ca. 10 pairs, spreading, distant, oblong, 1.5-2 cm x ca. 7
mm, base slightly narrowed, crenate, apex rounded, crenate;
veins pinnate, veinlets forked, ascending. Lamina herbaceous,
dark green adaxially when dry, gray-green abaxially, rachis
green-stramineous; rachis and costae abaxially with sparse, lan-
ceolate, dark brown scales. Sori linear, slightly curved, ca. 4
mm, single or double; indusia brown, linear, membranous, en-
tire, persistent.

Broad-leaved forests; 500-700 m. Taiwan (Pingdong, Taibeli,
Yilan) [Japan].

44. Diplazium megaphyllum (Baker) Christ, Bull. Herb. Bois-
sier 6: 961. 1898.

KIFIXFERR da yu shuang gai jue

Asplenium megaphyllum Baker, J. Bot. 28: 264. 1890;
Allantodia megaphylla (Baker) Ching; Diplazium macrophyl-
lum Ching (1929), not Desvaux (1827); D. megaphyllum var.
subintegrifolia Tardieu.

Plants medium-sized to large. Rhizome usually robust and
erect, brown, ca. 2 cm in diam., woody, occasionally creeping,
apex like base of stipe, densely scaly; scales brown, linear-lan-
ceolate to linear-diamond-shaped, ca. 8 mm, membranous, mar-
gin black, sparsely toothed, apex curly and filiform; fronds often
caespitose, rarely approximate or sparse. Fertile fronds up to 1.5
m; stipe brown at base, upward green-stramineous, 30-80 cm,
up to 1 cm in diam., base densely scaly, upward gradually gla-
brous, broadly grooved adaxially; lamina 1-pinnate, oblong,
50-90 x 25-50 cm, base mostly pinnatipartite, apex deltoid,
abruptly shortened and acuminate; lobes with acuminate or
long acuminate apex; upward pinnatifid to pinnatilobate, lobes
acute or rounded at apex; lateral pinnae 7-9 pairs, alternate,
ascending, with stalk ca. 5 mm, base slightly asymmetrical,
shallowly cordate, few nearly symmetrical, rounded-cuneate,
margin with few sinuses or serrate, apex acuminate; veins
prominent, slightly raised on both surfaces, pinnate, ascending,
veinlets 46 on either side of main veins, ascending, simple,
basiscopic 2 or 3 veinlets not reaching pinna margin. Lamina
papery, usually dark green when dry, glabrous on both surfaces;
rachis stramineous, glabrous, shallowly grooved adaxially; costa
abaxially with sparse linear brown scales. Sori linear, 3-6 mm,
3 or 4 pairs per vein group, mostly single or sometimes double,
inframedial or medial; indusia gray, linear, membranous, entire.
Spores bean-shaped, perispore prominent, few rugate.

Valley forests, beside streamlets, mostly in calcareous areas; 100—
1700 m. Chongqing, Guangxi, Guizhou, Sichuan, Taiwan (Hualian,
Nantou), Yunnan [E Myanmar, N Vietnam].

45. Diplazium pinnatifidopinnatum (Hooker) T. Moore, In-
dex Fil. 334. 1861 [ “pinnatifido-pinnatum .

FPIEEHR lie yu shuang gai jue

Asplenium pinnatifidopinnatum Hooker, Sp. Fil. 3: 238.
1860 [ “pinnatifido-pinnatum”); Allantodia pinnatifidopinnata
(Hooker) Ching.

Plants evergreen, medium-sized. Rhizome erect, black, ca.
1 cm in diam., with dense black-brown, stiff, fleshy, long,
stout roots, apex scaly; scales dark brown, lanceolate, ca. 4 mm,
margin toothed; fronds caespitose. Fertile fronds up to 80 cm;
stipe brown at base, upward green-stramineous, up to 40 cm,
ca. 3 mm in diam., base sparsely scaly, scales similar to those
on rhizome, upward glabrous, shallowly grooved adaxially;
lamina 1-pinnate, downward pinnatilobate to pinnatisect, ovate
or ovate-oblong, up to 40 x 20 cm, apex abruptly narrowed,
acuminate; lateral pinnae up to 10 pairs, alternate, ascending,
sickle-shaped lanceolate, up to 15 x 3 cm, base cuneate, sym-
metrical, margin broadly shallowly serrate, apex acuminate;
basal 3 or 4 pairs of pinnae with stalk ca. 2 mm, upward gradu-
ally sessile. Veins visible, pinnate, veinlets 3 or 4 pairs per vein,
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simple, markedly ascending. Lamina stiffly papery, mostly
gray-green on adaxial surface, light gray-green abaxially, gla-
brous on both surfaces; rachis stramineous or light green stra-
mineous, glabrous, shallowly grooved adaxially. Sori linear, up
to 8 mm, usually 2 pairs per vein, simple or double on basal
acroscopic veinlet, from base of veinlet or near base upward as-
cending, not reaching pinna margin; indusia light brown, linear,
membranous, entire, persistent. Spores bean-shaped, perispore
thin, with prominent and average large aperture ornamentation.

Shaded places in tropical forests; 300-800 m. Hainan, S and SE
Yunnan [NE India (Assam), Myanmar, Vietnam].

46. Diplazium jinpingense (W. M. Chu) Z. R. He, comb. nov.
&P EEHR jin ping shuang gai jue

Basionym: Allantodia jinpingensis W. M. Chu, Acta Bot.
Yunnan. 3: 340. 1981.

Plants evergreen, medium-sized. Rhizome ascending,
apex scaly; scales brown, lanceolate, ca. 6 mm, margin black,
toothed, apex slightly curly; fronds caespitose. Fertile fronds
80-90 cm; stipe dark brown at base, upward light green, 25-30
cm, 2-3 mm in diam., base sparsely scaly, upward glabrous;
lamina 1-pinnate with pinnatilobate pinnae, deltoid, 55-60 x
3040 cm, apex acuminate; pinnae 5-8 pairs, ascending, lan-
ceolate, up to ca. 23 x 4 cm, base asymmetrical with basal
adaxial and abaxial lobes alternate, pinnatilobate to pinnatifid,
apex long acuminate; basal pinnae subsimilar to and as long as
upper pinnae, with stalk up to 2 cm; pinna lobes up to 15 pairs,
ascending, broadly deltoid, margin shallowly crenate or shal-
lowly repand, apex rounded; veins pinnate, veinlets up to 10
pairs, mostly simple or forked, ascending. Lamina papery when
dry, green, glabrous adaxially; rachis, costa, and veins abaxi-
ally with thin small scales and multicellular short hairs. Sori
linear, up to 8 pairs per lobe, from base upward to 1/2 of veinlet
length, single or double on basic acroscopic veinlet; indusia
brown, membranous, entire. Spores reniform, perispore with
thickly anastomosing ornamentation.

o Forests; ca. 1900 m. SE Yunnan (Jinping).

Diplazium jinpingense is similar to a 1-pinnate-leaved D. dilata-
tum but differs by the scales lanceolate and apically acute (vs. linear-
lanceolate and apically long linear) and by the perispore with thickly
anastomosing ornamentation (vs. granular and few rugate).

47. Diplazium siamense C. Christensen, Contr. U.S. Natl. Herb.
26:332. 1931.

KPR EE B chang yu bing shuang gai jue
Allantodia siamensis (C. Christensen) Ching & W. M. Chu.

Plants evergreen, medium-sized. Rhizome ascending to
erect, apex densely scaly; scales dark brown, linear-lanceolate;
stipe green-stramineous or stramineous, 35-60 cm, 2—4 mm in
diam., upward with narrowly long scales, becoming glabrous;
lamina 1-pinnate, oblong, 35-60 x 30—40 cm, apex abruptly
narrowed, apical part of lamina up to 20 cm, pinnatilobate, long
acuminate; lateral pinnae 6-9 pairs, alternate, ascending, 15-25
x 1.5-4 cm, lower pinnae with stalk more than 2 cm; basal
pinnae similar to and as long as upper pinnae, pinnatilobate to
pinnatifid, lanceolate, base slightly narrower than or nearly as

wide as middle part, mostly asymmetrical or nearly symmetri-
cal, broadly cuneate or cuneate, apex long acuminate; basal
acroscopic and basiscopic lobes mostly opposite or subop-
posite; pinna lobes up to 20 pairs, ascending, approximate or
contiguous, oblong sickle-shaped, dentate or shallowly repand,
oblique-rounded at apex; veins pinnate per lobes, veinlets 10
pairs, usually simple, few forked, ascending. Lamina papery
when dry, green, dark adaxially, glabrous on both surfaces;
rachis stramineous or green-stramineous. Sori linear, from near
midrib to around middle of veinlet, up to 8 pairs, often single or
double on basal acroscopic veinlet; indusia brown when ma-
ture, membranous, entire. Spores subreniform, perispore hya-
line and broad, few rugate.

Tropical mountain areas, evergreen broad-leaved forests; 1300—
1700 m. S Yunnan (Jinghong, Mengla, Xishuangbanna) [N and NE
Thailand].

Diplazium siamense is similar to a 1-pinnate-leaved D. dilatatum
but differs by the lower pinnae nearly symmetrical at base (vs. promi-
nently asymmetrical at base) and apical part of lamina gradually linear-
lanceolate (vs. deltoid-lanceolate).

48. Diplazium stenochlamys C. Christensen, Index Filic. 240.
1905.

W kA E5 B wang mai shuang gai jue

Allantodia stenochlamys (C. Christensen) Ching ex W. M.
Chu; Asplenium platyphyllum Baker (1890), not J. Smith (1859).

Plants evergreen, medium-sized. Rhizome erect, ca. 1.5
cm in diam., woody, apex and stipe base scaly; scales brown,
toothed, lanceolate; fronds caespitose. Fertile fronds up to 1 m;
stipe brown or light brown, 1540 cm, 2-8 mm in diam., sub-
fleshy, flattened when dry, upward without scales; lamina 1-pin-
nate or base 2-pinnate, deltoid or oblong, 20-60 x 15-30 cm,
apex acuminate; pinnae 4—7 pairs, alternate, subspreading or
ascending, basal 1 or 2 pairs of pinnae oblong, 9-23 x 3.5-7
cm, base subtruncate, with stalk 5-15 mm, pinnatilobate 2/3 to
costa or only irregularly serrate, apex shortly acute; pinna lobes
4-6 pairs, subspreading, contiguous, narrowly ovate, base occa-
sionally with acroscopic, stalked free pinnule, entire, rounded
or acute at apex; veins prominent on both surfaces, pinnate,
veinlets usually 7 or 8 pairs, basal 1 or 2 veinlets connected into
excurrent veinlets, basal areoles deltoid (pentagonal) or tetra-
gonal. Lamina thinly papery, brown-green when dry, glabrous
on both surfaces, rachis green-brown or pale brown. Sori
long linear, variably long, from near midrib to pinna margin,
single or double; indusia yellow-brown, membranous, persis-
tent. Spores bean-shaped, perispore prominent and hyaline, with
granular ornamentation on surface.

Evergreen broad-leaved forests, beside streamlets; 100-900 m. SE
Yunnan [N Vietnam].

49. Diplazium matthewii (Copeland) C. Christensen, Index
Filic., Suppl. 1906-1912: 27. 1913.
i 7 5% kuo pian shuang gai jue

Athyrium matthewii Copeland, Philipp. J. Sci., C, 3: 278.
1908; Allantodia matthewii (Copeland) Ching; Diplazium gros-
selobatum C. Christensen.



522 ATHYRIACEAE

Plants evergreen, medium-sized. Rhizome creeping,
brown, 1-2.5 mm in diam., densely scaly at apex, then gla-
brous; scales brown, lanceolate, ca. 1 cm, membranous,
sparsely toothed at margin; fronds approximate. Fertile fronds
up to 1 m; stipe brown at base, upward light green-stramineous,
up to 40 cm, 6-10 mm in diam., base with sparse lanceolate
brown scales, upward glabrous, shallowly grooved adaxially;
lamina 1- or 2-pinnate at base, deltoid, up to 70 x 50 cm at
base, acuminate; pinnae ca. 8 pairs, alternate, ascending,
broadly lanceolate, up to 30 x 12 cm, base broad, slightly
asymmetrical, truncate or shallowly cordate, with stalk up to 2
cm, pinnatilobate to narrowly ovate or oblong broad lobes, or
basal 1 pair of lobes broad and shortly stalked, apex acuminate;
pinna lobes up to 12 pairs, alternate, spreading, up to 8 x 2.4
cm, base truncate, basal basiscopic lobe larger, margin cre-
nate or subentire near base, apex shortly acuminate, acute, or
rounded; veins not prominent adaxially, visible abaxially, pin-
nate, veinlets 3—5 pairs, simple, ascending, occasionally 1 basal
pair united. Lamina herbaceous, glabrous on both surfaces;
rachis light green-stramineous or dark stramineous, glabrous,
shallowly grooved adaxially. Sori linear, ascending, 1 or 2 pairs,
simple or double, from midrib to 2/3 of veinlet length or nearly
to pinna margin; indusia brown, linear, membranous, entire,
persistent. Spores hemispherical, perispore prominent, slightly
rugate on surface.

Beside streamlets in forests; ca. 300 m. Fujian, Guangdong,
Guangxi [N Vietnam].

50. Diplazium metcalfii Ching, Lingnan Sci. J. 15: 277. 1936.
IR HR shen lie shuang gai jue
Allantodia metcalfii (Ching) Ching.

Plants medium-sized. Rhizome short and erect, apex like
base of stipe, densely scaly; scales brown, linear-lanceolate, ca.
1 cm, membranous, margin black, toothed; fronds caespitose.
Fertile fronds 80—100 cm; stipe brown at base, upward stramin-
eous, 3040 cm, 4-5 mm in diam., subglabrous, shallowly
grooved adaxially; lamina 1-pinnate with pinnatipartite pin-
nules or 2-pinnate at base, deltoid-ovate, up to 60 x 45 cm at
base, apex acuminate; pinnae 8—12 pairs, alternate, ascending,
ca. 9 cm apart, with stalk ca. 2 cm; lower pinnae narrowly ob-
long-lanceolate, 30-35 x 5-7 cm, base slightly shortened, trun-
cate, pinnatipartite or pinnatisect to costa, apex acuminate; mid-
dle to distal parts with shallowly deltoid or dentate lobes; pinna
lobes 10—15 pairs, spreading, contiguous, imbricate, ovate-ob-
long, entire, 2-3 x ca. 1.5 cm, base narrowed and cuneate, ad-
nate to narrow wings, basal 1 pair of pinna lobes sometimes
completely free, adnate, apex shortly acuminate; veins promi-
nent, pinnate, veinlets 8—10 pairs, ascending, mostly forked,
apical veinlets simple. Lamina thinly herbaceous, dark brown
adaxially when dry, glabrous; rachis stramineous, deeply
grooved adaxially, rachis and costa abaxially with brown lin-
ear scales. Sori linear, up to 1 cm, 6-8 pairs per lobe, + approx-
imate, ascending, from midrib to near lamina margin; indusia
brown, linear, membranous, persistent.

® Forests in wet areas. N Guangdong (Wengyuan).

51. Diplazium baishanzuense (Ching & P. S. Chiu) Z. R. He,
comb. nov.

B IR bai shan zu shuang gai jue

Basionym: Allantodia baishanzuensis Ching & P. S. Chiu,
Acta Phytotax. Sin. 36: 375. 1998.

Fertile fronds up to 80 cm; stipe stramineous, up to 33 cm,
1-2 mm in diam., base slightly scaly; scales brown, lanceolate
or linear, entire; lamina 1-pinnate with pinnules pinnatilobate or
base nearly 2-pinnate, ovate-deltoid, up to 45 x 30 cm, base
subtruncate, apex acuminate; pinnae up to 10 pairs, alternate or
subopposite, slightly ascending; basal pinnae oblong-lanceolate,
base slightly cordate, with stalk up to 1 cm; upper pinnae lan-
ceolate, base broadly cuneate, sessile or shortly stalked; basal
pinnae larger, up to 20 x 7 cm, pinnatipartite to pinnatisect, mid-
dle basiscopic lobes longer; lobes oblong or ovate-oblong,
margin crenate, sometimes shallowly pinnatilobate, apex
rounded; veins slightly visible on adaxial surface, prominent
abaxially, veinlets up to 10 pairs, simple or forked, sometimes
pinnate. Lamina submembranous when dry, green, dark on
adaxial surface, glabrous, abaxial side with brown scales. Sori
shortly linear, mostly single, medial-intramedial; indusia brown,
membranous, entire.

o S Zhejiang (Baizu Shan, Qingyuan).

Diplazium baishanzuense is similar to D. squamigerum but differs
by the lamina longer than wide, 1-pinnate with pinnatipartite pinnules or
base nearly 2-pinnate, upper part of stipe and rachis subglabrous, and
scales entire.

52. Diplazium kansuense (Ching & Y. P. Hsu) Z. R. He, comb.
nov.

HI A EE MK gan su shuang gai jue

Basionym: Allantodia kansuensis Ching & Y. P. Hsu, Fl.
Tsinling. 2: 219. 1974.

Plants evergreen, medium-sized. Rhizome ascending, ca.
1.5 cm in diam., apex like base of stipe, sparsely scaly; scales
brown, broadly lanceolate, ca. 5 mm, margin sparsely toothed;
fronds caespitose. Fertile fronds 60-80 cm; stipe black at base,
upward stramineous, 3040 cm, 2-3 mm in diam.; lamina 2-
pinnate with pinnules pinnatifid, deltoid-oblong, as long as stipe,
25-30 cm wide at base, apex acuminate; pinnae 7—10 pairs, al-
ternate, stalked, spreading, broadly lanceolate, basal pinnae as
large as second basal pinnae, up to 18 x 6-7 cm at base, apex
acuminate; pinnules 8—10 pairs, subopposite, spreading, oblong-
lanceolate, basal pinnules larger, 3—4 x ca. 1.5 cm, base asym-
metrical, acroscopically auriculate, truncate, parallel to rachis,
basiscopically cuneate and decurrent to costa, pinnatilobate to
pinnatifid, apex acuminate; pinnule lobes subdeltoid, margin
serrate; veins prominent, pinnate, simple or forked. Lamina
papery, glabrous on both surfaces. Sori linear, 3 or 4 pairs per
lobe, single or double on basal acroscopic veinlets, nearly
reaching lobe margin; indusia gray-brown, linear, membranous,
persistent.

® Forests; ca. 2100 m. Gansu (Tielouhanlingou, Wenxian).

53. Diplazium squamigerum (Mettenius) C. Hope, J. Bombay
Nat. Hist. Soc. 14: 259. 1902.

iz

AR GG lin bing shuang gai jue
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Asplenium squamigerum Mettenius, Ann. Mus. Bot. Lug-
duno-Batavi 2: 239. 1866; Allantodia squamigera (Mettenius)
Ching; Athyrium squamigerum (Mettenius) Ohwi; Diplazium
yangpieense Ching.

Plants evergreen, medium-sized. Rhizome creeping or as-
cending to erect, black-brown, apex densely scaly; scales yel-
low-brown or black-brown, broadly lanceolate, 7-10 mm,
membranous, toothed at margin; fronds distant to caespitose.
Fertile fronds 30-80(—110) cm; stipe brown at base, upward
stramineous, 20-35(-50) cm, 2—4 mm in diam., base with scales
similar to those on rhizome, upward with sparse small scales,
shallowly grooved adaxially; lamina 2-pinnate with pinnules
pinnatilobate or not lobate, occasionally 1-pinnate with pinnules
pinnatipartite, broadly ovate-deltoid, 20-40(—60) x 15-30(—50)
cm, apex acuminate; pinnae 5-10 pairs, slightly ascending,
broadly oblong-lanceolate or lanceolate, lower pinnae subop-
posite; basal pinnae largest, oblong or broadly oblong-lanceo-
late, 10-20(-35) x 5-8(-10) cm at middle, base cuneate, with
stalk up to 3 cm, apex long acuminate; upper pinnae alternate,
lanceolate, sessile or subsessile; pinnules 5—10 pairs, alternate,
spreading, sessile or shortly stalked, ovate or ovate-deltoid to
lanceolate, 3.5(-7) x 1.5-2 cm at base, upward gradually nar-
rower, base cuneate, slightly asymmetrical, pinnatilobate to pin-
natifid, apex shortly acuminate or rounded; basal pinnule lobes
small, acroscopic lobe smaller; pinnule lobes oblong, ca. 5 or 6
pairs, ascending, rounded at apex, entire or slightly crenate;
veins pinnate, visible abaxially, veinlets dark colored; lamina
glabrous on both surfaces; rachis and costae stramineous, shal-
lowly grooved adaxially, sparsely scaly; scales dark brown or
yellow-brown, lanceolate. Sori linear, slightly curved, medial-
inframedial, single or double on basal acroscopic veinlets; indu-
sia gray-brown, thinly membranous, entire, persistent. Spores
reniform, perispore prominent, not rugate. 2n = 160.

Broad-leaved forests, high mountain coniferous forests; 800-3000
m. Anhui, Chongqing, Fujian, Gansu, Guangxi, Guizhou, Henan, Hu-
bei, Jiangsu, Jiangxi, Shanxi, Sichuan, Taiwan, Xizang, Yunnan, Zhe-
jiang [N India, Japan, Korea, Nepal].

54. Diplazium sibiricum (Turczaninow ex Kunze) Sa. Kurata
in Namegata, Coll. Cult. Ferns Fern Allies, 340. 1961.

BN hei lin shuang gai jue

Plants evergreen, medium-sized. Rhizome slender,
creeping, black, 2-3 mm in diam., apex scaly; scales brown or
black-brown, shiny, broadly lanceolate, sparsely toothed at mar-
gin; fronds separate or approximate. Fertile fronds up to 80 cm;
stipe black at base, upward stramineous, up to 45 cm, lower
part with sparse scales similar to those on rhizome; lamina 2-
pinnate with pinnules pinnatipartite, broadly deltoid, as long as
wide, up to 35 cm, apex acuminate; pinnae more than 10 pairs,
alternate, slightly ascending, broadly oblong-lanceolate or lan-
ceolate, basal pinnae large, up to 18 x 8 cm, narrowed to base,
stalked, apex acuminate; pinnules more than 10 pairs, sub-
spreading, lanceolate or ovate-lanceolate, base broadly cuneate
or subtruncate, shortly stalked or sessile, apex usually acumi-
nate; basal 2 or 3 pairs of pinnules shortened, often narrowly
ovate, apex obtuse; middle pinnules larger, up to 3.5 X 1 cm,
pinnatipartite; pinnule lobes up to ca. 10 pairs, oblong, margin

crenate or subentire, occasionally pinnatilobate, apex rounded;
basal 1 or 2 pairs of lobes sometimes nearly free; veins pinnate,
slightly raised and prominent abaxially, visible adaxially, usu-
ally purple-brown, veinlets up to ca. 5 pairs per lobe, simple or
forked, reaching lobe margin. Lamina herbaceous when dry,
green or brown-green; rachis and costae stramineous, costae,
costules, and midribs abaxially + gray-white soft hairy, more
densely hairy when young or fronds glabrous. Sori oblong, up
to 3 pairs per lobe, medial-supramedial, single or double on
basal acroscopic veinlets; indusia light brown, membranous,
opening acroscopically, erose at margin, persistent.

Mixed broad-leaved coniferous forests and broad-leaved forests;
1100-3000 m. Gansu, Hebei, Heilongjiang, Henan, Jilin, Liaoning, Nei
Mongol, Shanxi, Sichuan, Xizang, Yunnan [Japan, Korea, Russia; N
Europe].

la. Rachis and costa abaxially with

white soft hairs .......cccoovvvvnnnnnnenene 54a. var. sibiricum
1b. Lamina abaxially glabrous, without
hairs ..o.oceiiiicic e 54b. var. glabrum

54a. Diplazium sibiricum var. sibiricum
G TG BR(JFEAEF) hei lin shuang gai jue (yuan bian zhong)

Asplenium sibiricum Turczaninow ex Kunze, Analecta
Pteridogr. 25. 1837; Allantodia crenata (Sommerfelt) Ching;
Aspidium crenatum Sommerfelt, Athyrium crenatum (Sommer-
felt) Ruprecht ex F. Nylander; 4. idoneum Komarov; A. mite
Christ.

Rachis and costa abaxially with white soft hairs.

Mixed broad-leaved coniferous forests and broad-leaved forests;
1100-3000 m. Hebei, Heilongjiang, Henan, Jilin, Liaoning, Nei Mon-
gol, Shanxi [Japan, Korea, Russia; N Europe].

54b. Diplazium sibiricum var. glabrum (Tagawa) Sa. Kurata
in Namegata, Coll. Cult. Ferns Fern Allies, 340. 1961.

TCEEBEXNFEFH wu mao hei lin shuang gai jue

Athyrium crenatum var. glabrum Tagawa, Acta Phytotax.
Geobot. 11: 238. 1942; Allantodia crenata var. glabra (Tagawa)
W. M. Chu.

Fronds glabrous.

Mixed broad-leaved coniferous forests and broad-leaved forests;
1400-3000 m. Gansu, Henan, Shanxi, Sichuan, Xizang, Yunnan [Japan,
Korea].

55. Diplazium leptophyllum Christ in C. Christensen, Index
Filic., Suppl. 1: 103. 1916.

GAIH-XU 5 B% luan ye shuang gai jue

Asplenium leptophyllum Baker, Bull. Misc. Inform. Kew
1906: 10. 1906, not Swartz (1791), nor Lagasca (1802), nor Fée
(1857); Allantodia leptophylla (Christ) Ching.

Plants evergreen, medium-sized. Rhizome creeping,
densely scaly; scales black, linear-lanceolate, ca. 1 cm, entire,
apex filiform, slightly curly; fronds approximate. Fertile frond
up to 1 m; stipe brown at base, upward stramineous, ca. 40 cm,
base sparsely scaly, upward subglabrous; lamina 2-pinnate with
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pinnules pinnatipartite, deltoid-ovate, up to ca. 50 x 45 cm at
base, apex acuminate; pinnae up to 8 pairs, alternate, spreading,
lower pinnae 8—10 cm apart; basal pinnae broadly lanceolate,
up to 35 x 12 cm, base crenate, with stalk up to 5 cm, apex
acuminate; pinnules up to 12 pairs, alternate, slightly ascending,
sickle-shaped lanceolate, ca. 10 x 3 cm, base shallowly cordate,
with stalk up to 8 mm, pinnatipartite, apex acuminate; pinnule
lobes up to 10 pairs, oblong, up to 2 x 1.4 cm, margin dentate
or shallowly pinnatifid, apex obtuse; basal lobes largest, basi-
scopic lobe ovate-oblong, nearly pinnatifid; veins prominent,
pinnate, veinlets 5 or 6 pairs per each lobe, 2- or 3-furcate, as-
cending. Lamina herbaceous, yellow-green when dry, glabrous
on both surfaces; rachis and costae stramineous, glabrous, shal-
lowly grooved adaxially. Sori linear, 4-6 mm, 6 or 7 pairs per
lobe, inframedial, from midrib to near lobe margin, usually dou-
ble or forked; indusia light brown, linear, membranous, per-
sistent. Spores bean-shaped, perispore indistinguishable, with
dense aculeate ornamentation on surface.

Evergreen broad-leaved forests; 1200-1500 m. S and W Yunnan
(Longling, Menghai, Tengchong) [Bhutan, Myanmar, N Thailand].

The type specimen is A. Henry 13106, recorded as collected from
Simao (“Szemao”), S Yunnan, but most likely collected from Xishuang-
banna, Menghai. This species is very common in Menghai under
secondary mixed broad-leaved coniferous forests and evergreen broad-
leaved forests at elevations as high as Henry’s record (5000 ft. = 1524
m).

56. Diplazium glingense (Ching & Y. X. Lin) Z. R. He, comb.
nov.

MM EE B ge lin shuang gai jue

Basionym: Allantodia glingensis Ching & Y. X. Lin, Acta
Phytotax. Sin. 22: 199. 1984.

Plants evergreen, medium-sized to large. Rhizome erect,
apex densely scaly; scales dark brown, membranous, margin
black, narrow and toothed; fronds caespitose. Fertile frond up to
1 m or longer; stipe black-brown at base, ca. 50 cm, ca. 5 mm
in diam., with sparse scales similar to those on rhizome; lamina
2-pinnate, ovate-deltoid, ca. 65 x 45 cm, apex acuminate; pin-
nae ca. 10 pairs, alternate, slightly ascending, oblong, up to 25
x 12 cm, with stalk up to 2.5 cm, apex long acuminate; lower
pinnae pinnatilobate, upper pinnae shallowly incised or suben-
tire; fifth or upper pairs of pinnae shallowly lobed into orbicular
lobes or entire, lanceolate, gradually shortened to 5 cm, ca. 1.5
cm wide, base broader, asymmetrical, rounded-cuneate; pin-
nules up to 6 pairs, sessile, shortly lanceolate, up to 7 x 1.5 cm,
base slightly asymmetrical, rounded-truncate or subtruncate,
entire, apex acuminate; basal 1 or 2 pairs of pinnules slightly
shortened; veins pinnate, slightly visible. Lamina brown-green
when dry, thickly papery, glabrous adaxially, costules and mid-
ribs abaxially with brown, lanceolate scales. Sori and indusia
brown, linear, mostly single, few double, inframedial, from mid-
rib to nearly 1/2 of veinlet length, easily deciduous.

o Evergreen broad-leaved forests. SE Xizang (Médog).
57. Diplazium petelotii Tardieu, Asplén. Tonkin, 66. 1932.
MR BR he bing shuang gai jue

Allantodia petelotii (Tardieu) Ching.

Plants evergreen, medium-sized. Rhizome erect, brown,
ca. 1 cm in diam., apex like base of stipe, densely scaly, with
dense, brown, stiff, fleshy, thick roots; scales brown, linear-lan-
ceolate, 67 mm, membranous, entire; fronds caespitose. Fertile
frond up to 1.2 m; stipe brown at base, upward green-brown,
35-40 cm, 6-7 mm in diam., base scaly, upward subglabrous,
shallowly grooved adaxially; lamina 2-pinnatilobate to pinnati-
sect, or lower part of middle pinnae 1-pinnate, ovate-deltoid, up
to 90 x 50 cm, apex acuminate; pinnae up to 12 pairs, slightly
ascending, lanceolate, broadly oblong-lanceolate, or broadly
deltoid-lanceolate, apex acuminate; basal 1 pair or 2 pairs of
pinnae usually shorter; middle pinnae largest, up to 30 x 15 cm,
lower 1-5 pairs of pinnules sessile or adnate; pinnules up to 15
pairs, oblong and acute, or lanceolate and long acuminate, up to
7 x 1.5 cm, base broadly cuneate, repand or obliquely crenate,
slightly falcate; pinnule lobes mostly shallowly repand; veins
visible on both surfaces, pinnate, veinlets 1-3 pairs, simple,
ascending. Lamina herbaceous, brown-green when dry, gla-
brous on both surfaces; rachis green-brown, glabrous, shallowly
grooved adaxially; costae abaxially occasionally with linear
brown scales. Sori linear, 3—4 mm, up to 6 pairs, inframedial,
from midrib to 1/2-2/3 of veinlet length, single or double on
basal acroscopic veinlet; indusia brown, linear, membranous,
entire, persistent.

Beside streamlets in dense forests; 100400 m. Guizhou (Libo),
SE Yunnan (Hekou, Jinping) [N Thailand, N Vietnam].

58. Diplazium subdilatatum (Ching) Z. R. He, comb. nov.
B GG xie yu shuang gai jue

Basionym: Allantodia subdilatata Ching, Acta Phytotax.
Sin. 9: 355. 1964.

Plants evergreen, medium-sized. Rhizome erect, black-
brown, apex with sparse scales and verrucose protuberances;
scales dark brown, broadly lanceolate, ca. 6 mm, entire; fronds
caespitose. Fertile frond up to 1 m or longer; stipe gray-
stramineous, up to 60 cm, ca. 5 mm in diam., glabrous, grooved
adaxially, base with sparse scales and verrucose processes;
lamina 2-pinnate with pinnules pinnatifid, ovate-oblong, up to
80 x 60 cm, apex acuminate; pinnae up to 10 pairs, alternate,
ascending, with stalk up to 3 cm, broadly oblong-lanceolate, up
to 30 x 18 cm, base truncate, apex long acuminate; pinnules ca.
10 pairs, ascending, alternate, lower pinnules subsessile, upper
pinnules + adnate, deltoid-lanceolate, up to 10 x 2 cm, base
wider on both sides, broadly cuneate, pinnatilobate 1/4—1/3
from margin, apex long acuminate; pinnule lobes ascending,
oblong, up to 6 mm wide, entire or shallowly crenate; veins
prominent, pinnate, veinlets simple, up to 5 pairs per lobe,
oblique. Lamina papery, light brown when dry, glabrous on
both surfaces; rachis and costae glabrous, shallowly grooved
adaxially. Sori shortly linear, slightly curved, usually single per
lobe (1 or 2 pairs per basal lobe), 3—5 mm, costular from costa
to usually 2/3 of veinlet length, opening acroscopically; indusia
light brown, linear, membranous, entire, + persistent when ma-
ture.

o Forests. Hainan (Jianshan, Lingshui).
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59. Diplazium quadrangulatum (W. M. Chu) Z. R. He, comb.
nov.

VUM 5B si leng shuang gai jue

Basionym: Allantodia quadrangulata W. M. Chu, Acta
Bot. Yunnan. 3: 333. 1981.

Plants evergreen, large. Rhizome erect, trunk up to 40
cm tall, up to 10 cm in diam., apex densely scaly; scales dark
brown, linear-lanceolate, margin black, sparsely toothed; fronds
caespitose. Fertile frond up to 2 m; stipe green, shorter than
lamina, quadrangular (rachis also quadrangular, costae terete),
up to 5 mm in diam., base slightly scaly; lamina 2-pinnate with
pinnules pinnatilobate, ovate-oblong, up to 1.5 m, apex acumi-
nate; lateral pinnae up to 13 pairs, alternate, slightly ascending,
base truncate, apex acuminate; lower pinnae broadly lanceolate
or oblong-lanceolate, up to 50 x 20 cm, with stalk up to 5 cm;
pinnules up to 14 pairs, lanceolate or oblong-lanceolate, up to
10 x 3 cm, base truncate, pinnatilobate or incised, apex acu-
minate; lower pinnules shortly stalked; pinnule lobes up to 10
pairs, slightly ascending, slightly crenate, truncate at apex; veins
pinnate, veinlets 7 pairs per lobe, ascending, simple, occasion-
ally forked. Lamina papery when dry, green, glabrous on both
surfaces; rachis and costae green, glabrous. Sori linear, 3(or 4)
pairs per pinnule lobe, inframedial from costule to 1/2-3/4 of
veinlet length, single or double on basal acroscopic veinlet; in-
dusia brown, membranous, entire. Spores reniform, perispore
with reticulate ornamentation.

e Evergreen broad-leaved forests; 1000-1300 m. S and SE Yun-
nan.

In some plants, the lamina is 1-pinnate, narrowly deltoid, ca. 35
x 25 cm; and the pinnae are lanceolate, pinnatipartite.

Diplazium quadrangulatum is distinct in the genus by having a
quadrangular stipe and rachis.

60. Diplazium dilatatum Blume, Enum. Pl. Javae 2: 194.
1828.

EAW AL mao bing shuang gai jue

Allantodia crinipes (Ching) Ching; A. dilatata (Blume)
Ching; A. veitchii (Christ) Ching; 4. yaoshanica (Ching) Ching
& C. H. Wang; Asplenium dilatatum (Blume) Hooker; A.
latifolium D. Don (1825), not Bory (1803); Athyrium dilatatum
(Blume) Milde; Diplazium crinipes Ching; D. latifolium T.
Moore; D. veitchii Christ; D. yaoshanicum Ching.

Plants evergreen, large. Rhizome creeping to ascending or
erect, erect trunk up to 50 cm tall, up to 10 cm in diam., apex
densely scaly; scales dark brown or yellow-brown, linear-lan-
ceolate or linear, margin black and toothed, apex long curly;
fronds sparse or caespitose. Fertile frond up to 3 m; stipe black-
brown at base, upward green-stramineous or green-brown, ro-
bust, up to 1 m, up to 1 cm in diam., base densely scaly; scales
similar to those on rhizome; hairs brown, curly, short, soft,
deciduous; stipe upward gradually glabrous; lamina 2-pinnate
or 2-pinnate with pinnules pinnatifid, deltoid, up to 2 x 1 m,
apex acuminate; pinnae up to 14 pairs, alternate, ascending;
lower pinnae ovate or broadly lanceolate, up to 70 cm, upper
pinnae lanceolate, base shortly stalked or adnate; pinnules up to

15 pairs, alternate, spreading, ovate-lanceolate or lanceolate, up
to 20 x 4 cm, shortly stalked or sessile, base shallowly cordate
or broadly cuneate, pinnatilobate to pinnatifid or incised, apex
long acuminate or caudate; pinnule lobes up to 15 pairs, slightly
ascending, margin shallowly serrate or subentire, apex rounded
or truncate; basal basiscopic lobes often prominently large;
veins pinnate, veinlets up to 8 pairs per pinnule lobe, simple, as-
cending, reaching pinnule margin (basal acroscopic veinlets
sometimes ending apart from margin). Lamina papery when
dry, usually green or dark green on adaxial surface, costae,
costules, and midribs with + white or light brown, subspherical
glands, gray-brown abaxially, with brown, linear scales and uni-
seriate short soft hairs; rachis and costae green-stramineous, gla-
brous. Sori linear, up to 7 pairs per pinnule lobe, most single,
few double, inframedial from costa to 1/2 length of veinlet;
indusia brown, membranous, margin ciliate, opening acroscopi-
cally, persistent. Spores subreniform, perispore prominent, few
rugate. 2n = §2.

Wet broad-leaved forests in tropical mountains; 100-1900 m.
Chonggqing, S Fujian, Guangdong, Guangxi, E and S Guizhou, Hainan,
Sichuan, Taiwan, Yunnan, S Zhejiang [India, Indonesia, S Japan, Laos,
Malaysia, Myanmar, Nepal, Philippines, Thailand, Vietnam; tropical
Australia, Pacific islands (Polynesia)].

Diplazium dilatatum is remarkably polymorphic in the genus: rhi-
zome slender and creeping, ascending to robust and erect; lamina less
than 1 m, fertile fronds 1-pinnate to 2-pinnate. Plants with 1-pinnate
fronds have been separated as D. veitchii and D. yaoshanicum.

61. Diplazium uraiense Rosenstock, Hedwigia 56: 336. 1915.
B Z4X B yuan lie shuang gai jue

Allantodia cycloloba (Christ) Ching; A. uraiensis (Rosen-
stock) Ching; Diplazium latifolium T. Moore var. cyclolobum
Christ; D. wuraiense Rosenstock var. cyclolobum (Christ)
Tagawa.

Plants evergreen, medium-sized to large. Rhizome erect,
brown, ca. 1.5 cm in diam., apex like base of stipe, densely
scaly; scales dark brown, linear-lanceolate, ca. 1 cm, membra-
nous, margin black, narrow, toothed; fronds caespitose; fertile
frond up to 1.4 m; stipe brown at base, upward gradually gray-
stramineous, up to 60 cm, ca. 7 mm in diam., upward glabrous,
somewhat quadrangular, shallowly grooved adaxially; lamina
2-pinnate, oblong-deltoid, up to 80 x 60 cm; pinnae up to 9
pairs, alternate, slightly ascending, slightly narrowed to base,
apex pinnatipartite; second basal pinnae largest, oblong, ca. 40
cm; pinnules up to 13 pairs, alternate, slightly ascending, linear-
lanceolate, or lower pinnules narrowed, narrowly elliptic to lan-
ceolate, up to 10 cm, base rounded or crenate, symmetrical or
nearly symmetrical, sparsely shallowly incised or pinnatilobate,
apex acuminate; pinnule lobes orbicular, entire or minutely
crenate; veins pinnate, visible abaxially, not prominent adax-
ially, veinlets 4 or 5 pairs per pinnule lobe, simple, ascending.
Lamina papery, brown-green when dry, glabrous on both sur-
faces; rachis brown-stramineous, slightly quadrangular, gla-
brous, shallowly grooved adaxially; costules abaxially with
sparse hairlike red-brown scales. Sori linear, + falcate, 2—5 pairs
per lobe, inframedial from costule to 1/2 or more to margin,
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single or double on basal acroscopic veinlets; indusia light
brown, linear, membranous, opening acroscopically, persistent.

e Evergreen broad-leaved forests; 500—1000 m. Hainan, Taiwan.

Diplazium uraiense is similar to D. dilatatum but differs by the
pinnule linear-lanceolate, symmetrical at base, and shallowly pinnati-
lobate. Some authors treat this species as a synonym of D. dilatatum
(e.g., see Knapp, Ferns Fern Allies Taiwan, 449-450. 2011).

62. Diplazium forrestii (Ching ex Z. R. Wang) Fraser-Jenkins,
Taxon. Revis. Indian Subcontinental Pteridophytes, 256. 2008.

KR A5 % zong lin shuang gai jue

Allantodia forrestii Ching ex Z. R. Wang, Acta Phytotax.
Sin. 32: 82. 1994; A. subintegra Ching & Y. X. Lin.

Plants evergreen, large. Rhizome ascending, black-
brown, up to 5 cm in diam., apex scaly; scales dense, loose,
yellow-brown, slightly shiny, lanceolate or linear-lanceolate, 1—
1.5 cm, margin minutely toothed; fronds caespitose. Fertile
frond up to 2 m; stipe black-brown at base, upward yellow-
brown, up to 1 m, up to 8 mm in diam., base densely scaly,
scales similar to those on rhizome, upward sparsely scaly;
scales yellow-brown, linear-lanceolate to linear; lamina 2-
pinnate, broadly ovate-deltoid or deltoid, up to 1 m x 90 cm;
pinnae up to 14 pairs, alternate, ascending; lower pinnae ob-
long-lanceolate or broadly lanceolate, up to 50 x 25 cm, with
stalk up to 3 cm, apex acuminate, distal part shallowly incised;
upper pinnae gradually shortened, lanceolate, pinnatilobate or
entire, similar to and as large as pinnules of lower pinnae; pin-
nules up to 13 pairs, alternate, subspreading, oblong-lanceo-
late, up to 12 x 2.5 cm, base shallowly cordate, rounded, or
subtruncate, mostly shortly stalked, lobed to rounded-lobed, or
incised, apex acuminate or long acuminate, in small plants mar-
gin subentire; veins pinnate, veinlets less than 5 pairs, simple,
ascending, basal veinlets curved. Lamina thickly papery when
dry, green, lighter abaxially; rachis and costae abaxially with
sparse linear, yellow-brown scales, costules and midribs abax-
ially with thin, yellow-brown, membranous scales. Sori linear,
1-6 on either side of midrib, mostly double, from midrib to 2/3
of veinlet length; indusia yellow-brown, membranous, margin
entire when young, then gradually erose or lacerate. Spores sub-
reniform, perispore hyaline and prominent, few rugate.

Evergreen broad-leaved forests; 14002100 m. ?Taiwan, SE Xi-
zang (Médog), NW and W Yunnan (Fugong, Gongshan, Tengchong)
[NE India, N Myanmar].

Diplazium forrestii is similar to D. dilatatum but differs by the
scales yellow-brown, stipe and rachis densely scaly, pinnules incised or
subentire, and sori mostly double, linear from midrib to below margin.
It is also similar to D. glingense (the type of each from Médog) but dif-
fers by the scale color.

For further views on Diplazium forrestii, see Fraser-Jenkins (loc.
cit.: 256-258) and Knapp (Ferns Fern Allies Taiwan, 449-450. 2011).

63. Diplazium griffithii T. Moore, Index Fil. 330. 1861.
PP W EEBR lian yu shuang gai jue

Allantodia griffithii (T. Moore) Ching; Athyrium griffithii
(T. Moore) Milde.

Plants evergreen, medium-sized. Rhizome creeping, black-
brown, up to ca. 1 cm in diam., apex densely scaly; scales black
or black-brown, lanceolate or linear-lanceolate, thickly mem-
branous, distal margin toothed; fronds approximate to caespi-
tose. Fertile frond 0.5—-1 m; stipe black-brown at base, upward
stramineous or green-stramineous, 2050 cm, 2—-3 mm in diam.,
base with sparse scales similar to those on rhizome, upward gla-
brous, shallowly grooved adaxially; lamina 1-pinnate with pin-
nae pinnatifid to pinnatisect, or lower part 2-pinnate, deltoid,
20-50 x 20-30 cm at base, apex acuminate; pinnae 8—10 pairs,
alternate, slightly ascending or spreading, sickle-shaped lanceo-
late, asymmetrical (wider on basiscopic side), up to 20 x 3-5
cm, stalked (stalk ca. 2 cm), base shallowly cordate or broadly
cuneate, pinnatipartite or pinnate on basiscopic side, apex cau-
date or long acuminate; free pinnules of lower pinnae 1 or 2
pairs, pinna lobes up to ca. 15 pairs, subspreading, approximate
or contiguous, sickle-shaped lanceolate or suboblong, margin
serrate, occasionally pinnatilobate, apex shortly acuminate or
rounded; veins visible abaxially, not prominent adaxially, pin-
nate; veinlets of lower pinnae usually 2-furcate, ascending.
Lamina firmly herbaceous when dry, gray-green, glabrous on
both surfaces; rachis green-stramineous, glabrous, shallowly
grooved adaxially. Sori shortly linear, from costule or near
costule to below lamina margin, up to 10 pairs per pinna lobe,
mostly single or double on basal acroscopic veinlet, or occa-
sionally forked; indusia brown when mature, membranous,
entire, opening acroscopically, persistent. Spores bean-shaped,
perispore hyaline, few rugate.

Evergreen broad-leaved forests; 1000-1900 m. W Guangxi
(Baise), S Guizhou, S Hunan (Wugang), SE Yunnan (Jinping, Maguan,
Yuanyang) [NE India, N Vietnam].

64. Diplazium petrii Tardieu, Asplén. Tonkin, 67. 1932
[“petri”].

TRERFIX GG jia lian yu shuang gai jue

Allantodia jiulungshanensis P. S. Chiu & G. Yao ex Ching;
A. petrii (Tardieu) Ching; Athyrium petrii (Tardieu) Ohwi; Di-
plazium maximum (D. Don) C. Christensen var. formosanum
Rosenstock; D. triangulare Tagawa.

Plants evergreen, medium-sized. Rhizome creeping, black,
apex densely scaly, with dense black-brown, stiff roots on adax-
ial side; scales black, linear-lanceolate, thick, margin minutely
toothed; fronds approximate. Fertile fronds up to 1.3 m; stipe
black at base, upward brown-stramineous or green-stramineous,
up to 65 cm, 2-3 mm in diam., base sparsely scaly, scales
similar to those on rhizome, upward glabrous, shallowly
grooved adaxially; lamina 1-pinnate with pinnae pinnatisect or
lower pinnae 2-pinnate, deltoid, up to 65 x 50 cm, apex acumi-
nate; pinnae usually 8-12 pairs, slightly ascending, alternate;
lower pinnae usually opposite or subopposite, ovate or ovate-
lanceolate, up to 20 x 8 cm, with stalk up to 4 cm, base trun-
cate, pinnatisect or 1-pinnate, apex long acuminate; upper pin-
nae lanceolate, base broadly cuneate, shortly stalked or sessile,
pinnatifid to pinnatipartite; free pinnules up to 5 pairs, alternate,
sessile, sickle-shaped lanceolate, occasionally oblong, up to 5
cm x 5-15 mm at base, margin dentate or pinnatilobate, apex
acuminate or rounded; veins pinnate, prominent on adaxial
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surface, visible abaxially, veinlets usually forked, ascending,
reaching lobe margin. Lamina firmly papery when dry, light
green or gray-green abaxially, dark green or pale brown-green
adaxially, glabrous on both surfaces; rachis brown-stramineous
or green-stramineous, costae and costules green-stramin-
eous, glabrous. Sori shortly linear, usually single or double,
ascending, not reaching margin; indusia brown when mature,
membranous, entire, opening acroscopically, persistent. Spores
subreniform, perispore prominent, few rugate, with granular
ornamentation.

Tropical and subtropical mountains, evergreen broad-leaved for-
ests; 1000-1800 m. Guangxi, Guizhou, Hainan, Taiwan, Yunnan, Zhe-
jiang [S Japan (Ryukyu Islands), Philippines, N Vietnam].

Diplazium petrii is similar to D. griffithii but differs by the pinnae
nearly symmetrical and many free pinnules in the lower pinnae.

65. Diplazium tibeticum (Ching & S. K. Wu) Z. R. He, comb.
nov.

FURNEEBR xi zang shuang gai jue

Basionym: Allantodia tibetica Ching & S. K. Wu, F1. Xi-
zang. 1: 147. 1983.

Plants evergreen, medium-sized to large. Rhizome
creeping, black-brown; fronds sparse to caespitose. Fertile
fronds up to 1.6 m; stipe black-brown at base, upward brown or
pale brown, up to 80 cm, up to 7 mm in diam., sparsely scaly;
scales brown, lanceolate, thickly membranous, margin sparsely
toothed; lamina 2- or 3-pinnate, deltoid, up to 80 % 60 cm, apex
acuminate; pinnae 6—10 pairs, alternate; basal 3 pairs of pinnae
oblong, slightly ascending, up to 40 x 20 cm, base slightly nar-
rowed, with stalk ca. 1 cm, pinnate, apex acuminate; middle
pinnae ovate-lanceolate, pinnatilobate to pinnatifid, apex acu-
minate; upper pinnae lanceolate, margin shallowly incised or
subentire, base broader, shallowly cordate or broadly crenate,
shortly stalked or sessile, + auriculate; pinnules 8 pairs, lanceo-
late or narrowly ovate, up to 10 x 2.5 cm, base broader, broadly
cuneate or subtruncate, sessile or subsessile, margin shallowly
incised or repand, or entire, apex acuminate; lobes of lower
pinnae up to ca. 9 pairs, oblong and rounded, or subdeltoid,
slightly falcate, entire, acute at apex; veins prominent abaxially,
slightly visible adaxially, veinlets simple, few forked, oblique,
up to 6 pairs at base of pinnule. Lamina thinly membranous
when dry, pale abaxially, dark brown-green adaxially; rachis,
costae, and costules abaxially sparsely scaly; scales brown, lan-
ceolate, toothed. Sori linear, subcostular or inframedial, from
costule or near costule to 1/2-2/3 of veinlet length, single or
double on basal acroscopic veinlets; indusia brown, membra-
nous, lacerate, opening acroscopically when mature. Spores
reniform, perispore prominent, few rugate.

® Broad-leaved forests; 900—-1900 m. SE Xizang (Médog).

66. Diplazium simile (W. M. Chu) R. Wei & X. C. Zhang,
Lycophytes Ferns China, 410. 2012.

IR rou ci shuang gai jue

Allantodia similis W. M. Chu, Acta Bot. Yunnan. 3: 337.
1981.

Plants evergreen, large. Rhizome ascending, apex with ad-

pressed scales; scales brown, broadly lanceolate, membranous,
margin toothed and inconspicuously black; fronds approximate
to distant. Fertile frond up to 2 m; stipe black-brown at base,
upward pale green, shorter than lamina, base up to 7 mm in
diam., with slightly fleshy, green, shortly aculeate or verrucose
protuberances throughout stipe, or at lower part of stipe; lamina
2-pinnate with pinnules pinnatilobate, ovate-deltoid, up to 1 m
x 80 cm, apex acuminate; pinnae up to 12 pairs, alternate,
slightly ascending, 1-pinnate, acuminate at apex; lower pinnae
broadly oblong-lanceolate, with stalk up to 10 cm, basal pinnae
slightly shortened, second basal pinnae largest, up to 70 x 30
cm; pinnules up to ca. 13 pairs, alternate or subopposite,
spreading, lanceolate, broadly lanceolate, or broadly deltoid-lan-
ceolate, symmetrical or nearly symmetrical, up to 10(-15) x
2-3(-5) cm, base truncate or broadly cuneate, sometimes
slightly cordate, pinnatilobate to pinnatipartite, apex acumi-
nate or shortly caudate; lower pinnules shortly stalked, upper
pinnules sessile; pinnule lobes contiguous, nearly symmetri-
cal, spreading, oblong or rectangular, apex rounded or trun-
cate, rarely acute, entire or shallowly serrate; veins visible
abaxially, not prominent adaxially, veinlets up to 11 pairs per
lobe, ascending, simple or rarely forked. Lamina thinly papery
when mature, green, dark adaxially, costules with granular thin
glands adaxially, abaxially minutely scaly; rachis and costae
abaxially sometimes with fleshy, green, small verrucose or
shortly aculeate protuberances. Sori linear, membranous, entire;
spores reniform, perispore hyaline and wide, not rugate, tuber-
culate. n =41%.

® Tropical rain forests, beside streamlets; 300-1200 m. Yunnan.

In some plants, the lamina is 1-pinnate, ca. 50 x 30 cm; and the
pinnae are lanceolate, pinnatifid to pinnatipartite.

Diplazium simile is similar to D. maximum in the lamina shape but
differs by the rhizome ascending to erect; scales sparse, adpressed,
brown, not shiny, with inconspicuously black margin; stipe and rachis
with + green, fleshy, verrucose or shortly aculeate protuberances; costa
and costule with granular thin glands; and spores with prominent wide
perispore.

67. Diplazium laxifrons Rosenstock, Hedwigia 56: 337. 1915.
SFRXFHRR i lie shuang gai jue

Allantodia laxifrons (Rosenstock) Ching; A. inaequiloba
Ching; Diplazium polypodioides Blume var. sinense Christ.

Plants evergreen, medium-sized to large. Rhizome
creeping or ascending to erect, sometimes trunk up to 40 cm
tall, ca. 10 cm in diam., apex slightly scaly; scales brown and
thin, adpressed; fronds approximate to caespitose. Fertile frond
up to 2.5 m; stipe dark brown at base, upward brown or green-
stramineous, up to 1 m, up to 1 cm in diam., glabrous, shal-
lowly grooved adaxially; lamina 2-pinnate with pinnules pin-
natilobate to pinnatipartite, deltoid or ovate-deltoid, up to 1.5 x
1 m, apex acuminate; pinnae up to 20 pairs, alternate, as-
cending; lower pinnae broadly oblong-lanceolate or broadly
lanceolate, symmetrical, up to 60 x 20 cm, with stalk up to 6
cm, base black-brown, apex acuminate; upper pinnae lanceo-
late, slightly asymmetrical (basiscopic lobe longer), base sessile
or subsessile, pinnatifid to pinnatipartite, apex acuminate; pin-
nules up to 20 pairs, alternate, spreading, lanceolate, up to 13
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x 3 cm, base shallowly cordate, truncate, or broadly cuneate,
asymmetrical, acroscopic lobe prominent, pinnatipartite or sub-
pinnatisect, apex acuminate or long acuminate; pinnule lobes
more than 15 pairs, ascending, oblong or rectangular, margin
dentate, sometimes shallowly serrate or subentire, apex rounded
or truncate; basal basiscopic lobes in middle pinnules much
larger and shallowly pinnatilobate or dentate; veins not promi-
nent on adaxial side, visible abaxially, pinnate, veinlets up to 9
pairs per lobe, usually 2-furcate or pinnate, sometimes simple,
oblique. Lamina herbaceous, green or gray-green when dry, not
shiny, rachis and costa green-stramineous or light brown, costae
and costules abaxially with deciduous short hairs and small
scales. Sori linear or shortly linear, up to 7 pairs per lobe, sub-
costular, reaching to 2/3 of veinlet length; indusia brown when
mature, membranous, persistent. Spores subreniform, perispore
prominent and hyaline, not rugate, with granular ornamentation.

Evergreen broad-leaved forests, beside streamlets; 300-2200 m.
Chonggqing, Fujian, Guangdong, Guangxi, Guizhou, Hunan, Sichuan,
Taiwan, SE Xizang, Yunnan [Bhutan, India, Kashmir, Nepal].

Diplazium laxifrons is characterized by the naked base of stipe,
stalk of lower pinnae black-brown, and basal basiscopic lobes of middle
pinnules markedly larger and shallowly pinnatilobate.

68. Diplazium taquetii C. Christensen, Bull. Acad. Int. Géogr.
Bot. 21: 69: 1911.

ZRALWUFEBL dong bei shuang gai jue
Allantodia taquetii (C. Christensen) Ching.

Plants summer-green, medium-sized to large. Rhizome
creeping, apex scaly; scales adpressed, brown, ovate-lanceolate.
Fertile frond up to 70 cm, ca. 8 mm in diam.; stipe brown at
base, scaly; scales fewer but similar to those on rhizome; stipe
upward stramineous, deeply grooved adaxially; lamina 2-pin-
nate with pinnules pinnatipartite, deltoid, up to 70 x 60 cm,
apex acuminate; pinnae up to 8 pairs, alternate, ascending, with
stalk up to 4 cm, base brown, upward stramineous, basal pinnae
largest, broadly lanceolate, up to 40 x 17 cm, slightly narrow to
base, base truncate, apex acuminate; pinnules up to 15 pairs, al-
ternate, slightly ascending, with stalk up to 4 mm, lanceolate, up
to 9 x 2 cm, base asymmetrical, cordate, pinnatipartite, apex
caudate-acuminate; pinnule lobes up to 12 pairs, spreading,
deltoid or sickle-shaped lanceolate, ca. 1 cm x 4 mm, apex
slightly narrowed, acuminate or subrounded; basal basiscopic
lobe markedly larger, dentate at margin, basal 1 or 2 pairs of
pinnule lobes nearly free, upper pinnule lobes connate with nar-
row wings; veins not prominent on adaxial side, visible abax-
ially, pinnate, veinlets 8 pairs per pinnule lobe, mostly forked,
ascending. Lamina light brown, submembranous when dry, cos-
tules abaxially with sparse light brown glands; rachis and costa
stramineous, shallowly grooved adaxially. Sori linear, up to 3
mm, 6 pairs per pinnule lobe, from costule upward to 2/3 of
veinlet length, single or double on basal acroscopic veinlets; in-
dusia light brown, linear, thinly membranous, persistent. Spores
reniform, perispore with densely aculeate ornamentation.

Forests. Liaoning (Liaodong Peninsula) [Korea].

69. Diplazium amamianum Tagawa, Acta Phytotax. Geobot.
3:35.1934.

AFRXFEHK yan mei shuang gai jue
Allantodia amamiana (Tagawa) W. M. Chu & Z. R. He.

Plants evergreen, large. Rhizome erect, up to 50 cm tall, up
to 6 cm in diam., apex scaly; scales sparse, loose; fronds caes-
pitose. Fertile frond up to 1.5 m; stipe up to 50 cm, up to 7 mm
in diam. at base, sparsely scaly; scales rust-colored, ovate-
lanceolate, membranous, deciduous; stipe upward glabrous,
grooved adaxially; lamina 2-pinnate with pinnules pinnati-
partite to pinnatisect, broadly ovate-deltoid, up to 1 m x 80 cm,
apex acuminate; pinnae ca. 17 pairs, alternate, spreading, ob-
long-lanceolate, up to 45 x 17 cm, base truncate, with stalk ca.
4 cm, apex acuminate; pinnules spreading or subspreading, lan-
ceolate, up to 10 x 2 cm, base broadly cuneate or subtruncate,
sessile or lower pinnules shortly stalked, pinnatipartite to pin-
natisect, obliquely dentate, acuminate at apex; pinnule lobes up
to 15 pairs, subspreading or ascending, oblong, ca. 10 x 4 mm,
margin dentate, apex rounded; veins pinnate, prominent abax-
ially, visible adaxially; veinlets 6 pairs, simple or forked, as-
cending. Lamina thickly herbaceous when dry, light green
abaxially, dark green adaxially; rachis pale brown, grooved
adaxially, abaxially with sparse verrucose processes; costae
deeply grooved adaxially, abaxially glabrous or with small ver-
rucose processes; costules grooved adaxially, glabrous or with
sparse small glandular hairs abaxially. Sori linear, up to 7 pairs
per pinnule lobe, from middle of veinlet or close to midrib to
2/3-4/5 of veinlet length, mostly single or double on basal acro-
scopic veinlet; indusia brown, linear, flattened, margin shal-
lowly lacerate, persistent. Spores reniform, perispore few rug-
ate. 2n = 82.

Taiwan (Nantouxitou) [Japan].

Diplazium amamianum was tentatively treated as a synonym of D.
laxifrons by Fraser-Jenkins (Taxon. Revis. Indian Subcontinental Pteri-
dophytes, 267. 2008) and subsequently by Knapp (Ferns Fern Allies
Taiwan, 450. 2011).

70. Diplazium asperum Blume, Enum. Pl. Javae 2: 195. 1828.
HREXFEBR cu cao shuang gai jue

Allantodia aspera (Blume) Ching; Asplenium asperum
(Blume) Mettenius ex Hooker; Athyrium asperum (Blume)
Milde; Diplazium polypodioides Beddome; Microstegia aspera
(Blume) C. Presl.

Plants evergreen, large. Rhizome erect, black-brown, ro-
bust, trunklike, apex densely scaly; scales brown, linear or lin-
ear-lanceolate, up to 2 cm, thickly membranous, margin toothed,
with narrow black band; fronds caespitose. Fertile fronds up to
4 m; stipe brown at base, upward dark stramineous or light
brown, robust, up to 2 m, up to 2 cm in diam., base densely
scaly, scales similar to those on rhizome, upward with many
stiff short aculeate protuberances, with similar processes on ra-
chis; lamina 2-pinnate with pinnules pinnate, ovate-oblong, up
to 2 x 1.4 m, apex acuminate; pinnae 24 pairs, alternate, as-
cending, broadly oblong-lanceolate, up to 85 x 25 cm, base
truncate, stipe up to 7 cm, apex acuminate; pinnules up to 30
pairs, alternate or subopposite, spreading, nearly symmetrical;
lower pinnules often shortly stalked, lanceolate or linear-lan-
ceolate, up to 13 x 2.5 cm, base truncate, slightly asymmetrical
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(acroscopic lobe smaller), pinnatipartite to costa, apex acumi-
nate; pinnule lobes or secondary pinnules up to 20 pairs or
more, sickle-shaped oblong, slightly oblique, margin regularly
serrate, apex rounded or subacute; veins visible, pinnate, vein-
lets simple, ascending, up to 14 pairs per pinnule lobe. Lamina
stiffly papery when dry, usually gray-green, occasionally gray-
brown, paler abaxially; rachis and costa stramineous or light
brown, abaxial side with shortly aculeate protuberances, adax-
ially shallowly grooved, with light brown short hairs. Sori lin-
ear or suboblong, up to ca. 10 pairs per pinnule lobe, often
single or double on basal acroscopic veinlets, costal-inframedi-
al, from costule to 1/2 of veinlet length or longer, often contigu-
ous when mature; indusia brown when mature, lacerate, mem-
branous, opening acroscopically, persistent. Spores subreni-
form, perispore hyaline and wide, few rugate. 2n = 82.

Tropical mountain valleys, rain forests, beside streamlets; 300—
1200 m. Hainan, Taiwan (Taidong), SE and SW Yunnan [Cambodia, S
India, Indonesia, Laos, Malaysia, Myanmar, Papua New Guinea, Philip-
pines, Sri Lanka, Thailand, Vietnam].

71. Diplazium viridescens Ching, Acta Phytotax. Sin. 8: 167.
1959.

FEENEE R cao lii shuang gai jue

Allantodia obtusipinnula Ching; A. truncatula Ching; A.
viridescens (Ching) Ching.

Plants evergreen, medium-sized. Rhizome erect, black-
brown, short, up to 3 cm in diam., with many black-brown,
stiff, long and thick roots, apex slightly scaly; scales dark
brown, ovate-lanceolate, 3—5 mm, membranous, entire, apex
acuminate; fronds few, caespitose. Stipe black-brown at base,
upward green-stramineous or pale brown, shorter than lamina,
2-4 mm in diam., base with sparse scales similar to those on
rhizome, upward glabrous, shallowly grooved adaxially; lamina
2-pinnate with pinnules pinnatilobate, ovate-deltoid, up to 80 x
50 cm; pinnae up to 10 pairs or more, usually alternate, slightly
ascending, symmetrical, upper pinnae lanceolate and pinnati-
lobate, other pinnae broadly oblong-lanceolate or broadly lan-
ceolate, pinnate, with stalk of basal pinnae up to 3.5 cm; pin-
nules up to ca. 10 pairs, spreading, alternate, often lanceolate,
occasionally narrowly ovate-orbicular, symmetrical or nearly
symmetrical, sessile or lower pinnules shortly stalked, apex
acuminate or rounded; pinnule lobes up to 10 pairs, ascending,
oblong or rectangular, base occasionally reduced, margin entire
or shallowly repand to shallowly pinnatilobate, apex rounded or
subtruncate; veins prominent abaxially, slightly visible adaxi-
ally, pinnate, veinlets simple or forked, up to ca. 7 pairs per
pinnule lobe. Lamina grass-green, darker on adaxial surface,
thinly papery or papery when dry, with glandular hairs in adax-
ial grooves except on rachis, elsewhere glabrous; rachis, costae,
and costules abaxially usually with brown lanceolate scales.
Sori usually linear, inframedial-medial, from costule or near
costule up to 3/4 of veinlet length, single or double on basal
acroscopic veinlets; indusia light brown when mature, mem-
branous, entire, persistent. Spores bean-shaped, perispore promi-
nent and hyaline, surface glabrous.

® Tropical rain forests; 700—-1200 m. Guangxi, Hainan [?Vietnam
(near border)].

Diplazium viridescens is variable ontogenetically: small lamina
only 30 cm, l-pinnate pinnatipartite, or lower part 2-pinnate, pinnules
rounded at apex.

72. Diplazium jinfoshanicola (W. M. Chu) Z. R. He, comb.
nov.

Sl N EEHR jin fo shan shuang gai jue

Basionym: Allantodia jinfoshanicola W. M. Chu, Acta
Phytotax. Sin. 21: 221. 1983.

Plants large. Rhizome creeping, black-brown, ca. 2 cm in
diam., apex densely scaly; scales dark brown, broadly lanceo-
late, entire, central cells prominently larger than marginal cells;
frond approximate. Fertile frond ca. 1.4 m; stipe dark brown at
base, upward pale brown to stramineous, ca. 65 cm, ca. 5 mm
in diam. at base, with sparse repand scales, upward glabrous;
lamina 2-pinnate with pinnules pinnatifid to pinnatipartite, del-
toid, ca. 75 X 65 cm, apex acuminate; pinnae ca. 8 pairs, alter-
nate or subalternate, slightly ascending, lower pinnae broadly
oblong-lanceolate, base slightly narrowed, stalked, nearly sym-
metrical, apex acuminate; basal pinnae large, ca. 40 x 15 cm,
with stalk up to 4 cm; pinnules of lower pinnae up to 10 pairs,
alternate, subspreading, up to 8 x 2.5 cm, base asymmetrical,
subspreading on basiscopic side, apex acuminate; lower pin-
nules shortly stalked; pinnule lobes up to 10 pairs, slightly as-
cending, oblong, margin crenate, apex rounded; basal acro-
scopic lobe smaller; veins visible abaxially, not prominent
adaxially, veinlets up to 7 pairs per pinnule lobe, ascending,
forked or simple, few pinnate. Lamina thinly herbaceous when
dry, green abaxially, dark green adaxially, glabrous, rachis and
costae with brown short glandular hairs. Sori linear, from near
costule to apart from pinnule margin, single or double; indusia
light brown, membranous, persistent. Spores orbicular, peri-
spore prominent, few rugate.

e Valleys, broad-leaved forests; ca. 1500 m. Chongqing (Jinfo
Shan).

Diplazium jinfoshanicola is similar to D. hachijoense but differs
by the lamina thinly herbaceous when dry, cells in the center of scales
prominent, larger than those in the margin, sori close to midrib, and
spores orbicular.

73. Diplazium chinense (Baker) C. Christensen, Index Filic.
229. 1905.

AEXY % # zhong hua shuang gai jue

Asplenium chinense Baker in Hooker & Baker, Syn. Fil.
237. 1867; Allantodia chinensis (Baker) Ching; Diplazium
naganumanum Makino; D. orientale Rosenstock.

Plants summer-green, medium-sized. Rhizome creeping,
black-brown, 5-8 mm in diam., apex densely scaly; scales
brown to black-brown, lanceolate, 5-8 mm, membranous, en-
tire, apex long acuminate; fronds approximate. Fertile frond up
to ca. 1 m; stipe black-brown at base, upward dark stramineous,
20-50 cm, 2-3 mm in diam., base sparsely scaly, upward gla-
brous; lamina 2-pinnate with pinnules pinnatipartite to pinnati-
sect, deltoid, 30-60 x 25-40 cm, apex acuminate; pinnae up to
13 pairs, ascending, mostly alternate, asymmetrical (basiscop-
ic pinnules larger), apex acuminate; basal pinnae largest,
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subopposite or opposite, broadly oblong-lanceolate, 20-30 x
10-12 cm, with stalk 1-3.5 cm; upper pinnae reduced, lanceo-
late, pinnatipartite, slightly shortly stalked or sessile; pinnules
up to ca. 13 pairs, spreading, mostly alternate, symmetrical or
nearly symmetrical, shortly stalked or sessile, lanceolate to
oblong, 5-8 x 1.5-2 cm, pinnatifid to costa, connate to each
other, with narrow wings, base broadly cuneate to shallowly
cordate, apex acuminate; pinnule lobes up to 15 pairs, as-
cending, lobes of lower pinnules slightly free, lobes of upper
pinnules approximate or contiguous, oblong to linear-lanceo-
late, margin dentate, or lower lobes pinnatifid, apex rounded or
acute; veins pinnate, visible abaxially, not prominent adaxially,
veinlets 6-8 pairs per pinnule lobe, ascending, mostly forked or
simple, rarely 3-furcate or pinnate. Lamina herbaceous, grass-
green or brown-green when dry, glabrous on both surfaces;
rachis and costae stramineous, glabrous, shallowly grooved
adaxially. Sori 5 or 6 pairs per lobe, shortly linear, occasionally
narrowly elliptic to elliptic, borne from middle of veinlet or
near midrib to 1/2-2/3 of veinlet length, mostly single, partly
double; indusia light brown when mature, membranous,
opening acroscopically, persistent or partly remaining. Spores
subreniform, perispore not prominent, with irregular aculeate
ornamentation. 2n = 82, 164.

Valley forests, wet broad-leaved forests, beside streamlets, rock
crevices, in shade; sea level to 800 m. Anhui, Chongqing (Youyang),
Fujian, Guangxi, Guizhou, S Jiangsu, Jiangxi, Shanghai, Sichuan, Tai-
wan (Pingdong, ?Taidong), Zhejiang [Japan, Korea, N Vietnam)].

74. Diplazium hachijoense Nakai, Bot. Mag. (Tokyo) 35: 148.
1921.

5N FE PR bao gai shuang gai jue

Allantodia hachijoensis (Nakai) Ching; A. omeiensis
(Ching) Ching; Athyrium hachijoense (Nakai) Ohwi; Diplazium
omeiense Ching; D. siroyamaense Tagawa.

Plants medium-sized to large. Rhizome creeping, black-
brown, 5-10 mm in diam., apex densely scaly; scales brown to
black-brown, lanceolate, 5-8 mm, thickly membranous, entire;
fronds often approximate. Stipe of fertile frond black-brown at
base, upward stramineous, dark stramineous, or pale brown, up
to 70 cm, 2-5 mm in diam., base often with sparse scale re-
mains, upward subglabrous, shallowly grooved adaxially; lami-
na 2-pinnate with pinnules pinnatipartite, deltoid or ovate-
deltoid, up to 80 x 70 cm at base, apex acuminate; pinnae ca. 10
pairs, alternate, ascending, lower pinnae short and broadly lan-
ceolate, pinnae below apex 1-pinnate with pinnules pinnati-
lobate, stalked; upper pinnae lanceolate, pinnatilobate, shortly
stalked or sessile; basal pinnae largest, up to 50 x 20 cm at
middle, with stalk up to 5 cm; pinnules ca. 10 pairs, alternate,
spreading, sessile or lower pinnules very shortly stalked, often
lanceolate, up to 12 x 3 cm, sometimes shorter, 1.5-3 x 0.5-1
cm, oblong-ovate, base broadly cuneate or subtruncate, some-
times shallowly cordate, slightly asymmetrical, pinnatilobate to
pinnatifid, apex acuminate or rounded; pinnule lobes 10 pairs or
more, subspreading, contiguous, oblong or obliquely rectan-
gular, slightly oblique, entire or sparsely shallowly serrate,
rounded or truncate; veins pinnate, prominent abaxially, visible
adaxially, veinlets ca. 7 or 8 pairs per pinnule lobe, usually

simple or forked, occasionally 3-furcate, ascending. Lamina
thickly herbaceous when dry, green, darker adaxially or nearly
concolored on both surfaces; rachis and costa green-stramin-
eous or light brown-stramineous, shallowly grooved adaxially,
with many thin glands in groove, abaxially with deciduous
multicellular short glandular hairs and sparse lanceolate brown
small scales; costules and veins abaxially with similar glands
and scales. Sori shortly linear or oblong, 5 or 6 pairs per pinnule
lobe, median, single or double; indusia light brown, membra-
nous, entire, opening acroscopically when mature, persistent.
Spores bean-shaped, perispore prominent, slightly hyaline, often
rugate. n = 123.

Broad-leaved forests; 400—1700 m. Anhui, Chongging, Fujian,
Guangdong, Guangxi, Guizhou, Hunan, Jiangxi, Sichuan, Zhejiang
[Japan, Korea].

75. Diplazium wheeleri (Baker) Diels in Engler & Prantl, Nat.
Pflanzenfam. 1(4): 227. 1899.

R PR duan guo shuang gai jue

Asplenium wheeleri Baker, Ann. Bot. (Oxford) 5: 309.
1891; Allantodia wheeleri (Baker) Ching.

Plants evergreen, medium-sized. Rhizome creeping, ca. 1
cm in diam., apex like base of stipe, densely scaly; scales
brown, linear-lanceolate, ca. 4 mm, thickly membranous, entire;
fronds approximate. Fertile frond up to ca. 1 m; stipe brown at
base, upward stramineous, 40—-50 cm, ca. 4 mm in diam., base
sparsely scaly, upward glabrous, shallowly grooved adaxially;
lamina 2-pinnate with pinnules pinnatifid to pinnatipartite, del-
toid-ovate, 50-60 x ca. 50 cm at base, apex acuminate; pinnae
ca. 8 pairs, alternate, ascending; basal pinnae largest, broadly
lanceolate, 25-30 x ca. 11 cm at middle, slightly narrowed to
base, base truncate, with stalk ca. 3 cm, apex acuminate; pin-
nules 10-12 pairs, alternate, spreading, lanceolate, ca. 7 x 1.5
cm, base truncate, shortly stalked, pinnatifid to pinnatipartite,
apex acuminate; pinnule lobes 8—10 pairs, subspreading, con-
tiguous, subrectangular, ca. 6 x 5 mm, rounded or rounded-
truncate, distal margin subentire or few serrate, lateral margin
entire; veins visible abaxially, not prominent adaxially, pinnate,
veinlets ca. 6 pairs per each lobe, simple or occasionally forked,
ascending. Lamina gray-green when dry, herbaceous, glabrous
on both surfaces; rachis and costa stramineous, glabrous, shal-
lowly grooved adaxially. Sori shortly linear, 1-2.5 mm, 4 or 5
pairs per each lobe, inframedial or medial, single or double;
indusia brown, linear, membranous, persistent; spores reniform,
perispore few rugate.

Mountain forests, beside streamlets; 100—1000 m. Guangdong, Si-
chuan, Zhejiang [Japan].

76. Diplazium nipponicum Tagawa, Acta Phytotax. Geobot. 2:
197. 1933.
HZ X35 B ri ben shuang gai jue

Allantodia nipponica (Tagawa) Ching; Athyrium nipponi-
cola Ohwi.

Plants medium-sized to large. Rhizome creeping, ca. 1 cm
in diam., apex with loose scales; scales black-brown, narrowly
lanceolate, ca. 5 mm, thickly membranous, margin toothed;
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fronds approximate. Fertile frond 80-140 cm; stipe brown at
base, upward stramineous, 40—-60 cm, ca. § mm in diam. at
base, with dense scales similar to those on rhizome, upward
glabrous, shallowly grooved adaxially; lamina 2-pinnate with
pinnules pinnatipartite to pinnatisect, 60-80 X ca. 50 cm at
base, apex acuminate; pinnae 8—10 pairs, alternate, ascending,
lower pinnae ca. 10 cm apart, with stalk ca. 3 cm; basal pinnae
largest, broadly lanceolate, ca. 40 x 10 cm, narrowed to base,
base cuneate, apex acuminate; pinnules 10—12 pairs, alternate,
spreading, ca. 2 cm apart, shortly stalked, lanceolate, ca. 7 x 2
cm, base cuneate, pinnatifid, apex acuminate; pinnule lobes ca.
8 pairs, ascending, oblong, ca. 6 x 5 mm, slightly narrowed to
obtuse apex, margin minutely serrate, lateral margin entire;
veins pinnate, not prominent, veinlets ca. 5 pairs per pinnule
lobe, simple or forked, ascending. Lamina gray-green or gray-
brown when dry, herbaceous, glabrous on both surfaces; rachis
stramineous, glabrous, shallowly grooved adaxially, costae
occasionally with linear brown scales. Sori linear, 2—-6 mm, 2—4
pairs per pinnule lobe, borne from costule to near pinnule mar-
gin, single or double on basal acroscopic veinlet; indusia light
gray, linear, membranous, persistent. Spores reniform, perispore
prominent, rugate.

e Shaded places in valley forests, beside streamlets; ca. 800 m.
Zhejiang.

77. Diplazium axillare Ching, Lingnan Sci. J. 15: 277. 1936.
X BR he se shuang gai jue

Allantodia himalayensis Ching; Asplenium polypodioides
Blume var. vestitum C. B. Clarke; Diplazium himalayense
(Ching) Panigrahi; D. polypodioides Blume var. vestitum (C. B.
Clarke) C. Christensen.

Plants evergreen, large. Rhizome erect, robust, up to 70 cm
tall, up to 20 cm in diam., apex densely scaly; scales brown,
linear or linear-lanceolate, 1.5-2 cm, membranous, margin with
black narrow band, toothed, apex filiform, curly; fronds caes-
pitose. Fertile frond more than 2.5 m; stipe dark brown, 60—-120
cm, 8-15 mm in diam., base with dense scales similar to those
on rhizome; lamina 2-pinnate with pinnules pinnatilobate,
deltoid or ovate-deltoid, 1-1.5 m x 80-120 cm, apex acu-
minate; pinnae 15-20 pairs, up to 60 x 25 cm, alternate, as-
cending, symmetrical or nearly symmetrical; upper pinnae 7 or
8 pairs, lanceolate, 1-pinnate, sessile or subsessile; lower pinnae
mostly broadly lanceolate, with stalk up to 6 cm, apex acumi-
nate; basal pinnules broadly oblong-lanceolate, shorter; pin-
nules ca. 20 pairs, alternate, spreading, lanceolate, up to 14 x 4
cm, pinnatipartite to near costule, base asymmetrical, shallowly
cordate at basiscopic side, subtruncate at acroscopic side, mar-
gin subentire to pinnatifid, apex shortly caudate; veins not
prominent on adaxial surface, visible abaxially, pinnate, veinlets
7-10 pairs per pinnule lobe, mostly forked or pinnate, some-
times simple, ascending. Lamina herbaceous, lower parts of
costules and midrib of lower pinnule lobes abaxially often with
linear or linear-lanceolate brown scales, glabrous adaxially; ra-
chis and costae dark brown, with dense dirty glandular hairs
and few small scales. Sori shortly linear, 7 or 8 pairs per pinnule
lobe, costular from midrib to ca. 1/2 of veinlet length, single or
double on basal acroscopic veinlets; indusia brown, membra-

nous, margin irregularly incised, opening acroscopically, grad-
ually ruptured and part remaining. Spores reniform, perispore
slightly hyaline and narrow, not rugate, prominent and average
granular ornamentation.

Evergreen broad-leaved forests; 8002400 m. N Guangxi, S
Guizhou, SW Sichuan, SE Xizang, SE and W Yunnan [India, Myan-
mar].

78. Diplazium kappanense Hayata, Icon. Pl. Formosan. 8: 143.
1919.

BIEXE R tai wan shuang gai jue

Allantodia kappanensis (Hayata) Ching; A. taiwanensis
(Tagawa) Ching; Diplazium taiwanense Tagawa; D. virescens
Kunze var. taiwanense (Tagawa) Sa. Kurata.

Plants evergreen, medium-sized. Rhizome ascending to
erect, brown, densely scaly at apex; scales black-brown to
black, shiny, linear-lanceolate, ca. 1.5 cm, thickly membranous,
margin with black, narrow band, toothed, apex filiform; fronds
caespitose. Fertile frond up to ca. 1 m; stipe brown at base, up-
ward green-stramineous, 3045 cm, ca. 6 mm in diam., base
densely scaly; scales brown, linear-lanceolate, upward glabrous,
grooved adaxially; lamina 2-pinnate with pinnules pinnatifid,
deltoid to ovate-deltoid, 50-70 x 40—-60 cm, apex acuminate;
pinnae ca. 10 pairs, alternate, slightly ascending, with stalk up
to 4 cm, 1-pinnate with pinnules pinnatifid; basal pinnae largest,
oblong, 25-30 x 15-20 cm, slightly narrowed to base, base
truncate, apex acuminate; pinnules 10—12 pairs, alternate,
spreading, with stalk ca. 5 mm, lanceolate, ca. 10 x 2 cm, base
slightly wider, truncate or broadly cuneate, pinnatilobate to 1/3
from margin, apex long acuminate; pinnule lobes up to 10 pairs,
subspreading, oblong, ca. 5 mm wide, margin minutely serrate,
apex rounded or subtruncate; veins pinnate, veinlets 4 or 5 pairs,
simple, ascending. Lamina dark green when dry, herbaceous,
glabrous on both surfaces; rachis green-stramineous, shallowly
grooved adaxially, costae and costules abaxially with sparse,
linear diamond-shaped, brown, small scales or subglabrous.
Sori oblong, short, straight, 1-2 mm, 1 or 2 pairs per lobe,
medial; indusia brown, oblong, membranous, opening acro-
scopically, persistent. Spores hemispherical, perispore with acu-
leate protuberances on surface.

Broad-leaved forests; below 100-500 m. Taiwan [S Japan].

Diplazium kappanense and D. taiwanense were considered to be
different species with forked or simple veinlets; however, here they are
treated as conspecific.

79. Diplazium nanchuanicum (W. M. Chu) Z. R. He, comb.
nov.

B I EEBR nan chuan shuang gai jue

Basionym: Allantodia nanchuanica W. M. Chu, Acta Phy-
totax. Sin. 21: 219. 1983; 4. anshunica P. S. Wang.

Plants evergreen, medium-sized to large, up to 2 m tall.
Rhizome erect, ascending, or decumbent, to 54 cm, surrounded
by dense aerial roots, 10 cm in diam. (including aerial roots),
densely scaly at apex; scales dark brown to black, lanceolate
to linear-lanceolate, margin denticulate, apex long acuminate;
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fronds approximate or caespitose, rarely distant. Fertile frond
60—150 cmy; stipe light green, blackish at base, 18-57 cm, 2-5
mm in diam., covered with scales; scales lanceolate, often
easily deciduous leaving greenish long-conical stalklets, base
cordate, margin densely denticulate, apex long acuminate; lami-
na 2-pinnate, broadly ovate-deltoid, 50-100 x 30-60 cm, apex
acuminate; pinnae 8—10 pairs, mostly alternate, rarely subop-
posite, ascending; lower pinnae broadly oblong-lanceolate, up
to 46 x 19 cm, with stalk up to 4 cm, apex acuminate; pinnules
up to 10 pairs, alternate, spreading, lanceolate to broadly lan-
ceolate, up to 8 x 2 cm, base truncate, symmetrical or nearly
symmetrical, sessile, pinnatilobate to pinnatifid, apex acumi-
nate; pinnule lobes up to 10 pairs, contiguous, ascending, mar-
gin entire or slightly crenate, apex rounded; veins pinnate, vein-
lets up to 7 pairs per pinnule lobe, ascending, mostly simple,
rarely forked. Lamina thinly papery when dry, green, darker
adaxially, subglabrous on both surfaces; rachis and costa light
green. Sori shortly linear, less than 4 pairs per lobe, basal sori
long, inframedial from midrib to 3/4 length of veinlet, other
sori shorter, medial, mostly single or double on basal acro-
scopic veinlets; indusia brown when mature, membranous, en-
tire. Spores reniform, perispore not prominent, glabrous on sur-
face.

e Calcareous mountains, beside streamlets; 600-800 m. Chong-
qing (Jinfo Shan), Guizhou (Anshun).

Diplazium nanchuanicum is similar to D. simile but differs by the
narrow lamina, linear-lanceolate, loose scales, and glabrous costae and
costules. Allantodia anshunica P. S. Wang (Pterid. Fl. Guizhou, 64.
2001), with aerial roots on rhizome and stalklets on stipe scales, char-
acters not present in the protologue of D. nanchuanicum, is confirmed
to be a synonym of D. nanchuanicum by reviewers P. S. Wang and W.
M. Zhu.

80. Diplazium calogrammoides (Ching ex W. M. Chu & Z. R.
He) Z. R. He, comb. nov.

UK R EGH ni chang guo shuang gai jue

Basionym: Allantodia calogrammoides Ching ex W. M.
Chu & Z. R. He, Acta Phytotax. Sin. 36: 377. 1998.

Plants evergreen, large. Rhizome creeping to ascending,
brown, up to 5 cm in diam. including remaining stipe bases,
apex like base of stipe, densely scaly; scales brown, lanceolate,
ca. 1 cm, membranous, margin black, regularly toothed, base
subcordate; fronds approximate. Fertile fronds up to 1.8 m;
stipe brown at base, upward light brown stramineous, up to 70
cm, ca. 8 mm in diam., upward glabrous, shallowly grooved
adaxially; lamina 2-pinnate with pinnules pinnatifid to pinnati-
sect, deltoid, more than 1 m x 80-90 cm, apex acuminate; pin-
nae 10-12 pairs, alternate, ascending, nearly symmetrical, apex
long acuminate; upper 5 or 6 pairs of pinnae broadly lanceolate
or sickle-shaped lanceolate, acroscopic base broadly cuneate,
basiscopic base cordate, shortly stalked or sessile, pinnatifid to
pinnatipartite, apex ascending, sickle-shaped; middle and lower
pinnae oblong-lanceolate, pinnate, stalked; basal pinnae largest,
up to 60 x 20 cm, with stalk 2-3 cm; pinnules up to ca. 15
pairs, spreading, alternate, shortly stalked or upper pinnules not
stalked, broadly lanceolate or lanceolate, up to 11 x 3 cm,
acroscopic base truncate or broadly cuneate, basiscopic base

shallowly cordate, sometimes both sides of base cuneate or
truncate, basal acroscopic pinnule lobe often shorter, incised ca.
1.5 cm from margin, apex acuminate or long acuminate; pin-
nule lobes up to ca. 10 pairs, subspreading, alternate, contigu-
ous, broadly oblong, ca. 1 cm wide, margin shallowly crenate or
repand, apex rounded; veins visible abaxially, not prominent
adaxially, pinnate, veinlets up to 8 pairs per pinnule lobe, usu-
ally forked or simple, occasionally 3-furcate or pinnate, as-
cending. Lamina herbaceous, dark green when dry, glabrous,
gray-green abaxially, with slightly small pale brown scales; ra-
chis and costa stramineous, glabrous, shallowly grooved adax-
ially, costule glabrous abaxially. Sori linear, substraight, up to 6
pairs per pinnule lobe, mostly borne from midrib to 2/3—4/5 of
veinlet length, basal acroscopic sori longest, single or double;
indusia light brown when mature, thinly membranous, opening
acroscopically, persistent. Spores reniform, perispore broad and
hyaline, sometimes few rugate, few inconspicuous granular or-
namentation.

e Evergreen forests in valleys; 21002200 m. Yunnan (Jingdong,
Wuliang Shan).

Diplazium calogrammoides is similar to D. calogrammum but
differs by the dense scales with black margin, cordate pinnule base, and
smooth costa abaxially without green fleshy aculeate processes.

81. Diplazium viridissimum Christ, Notul. Syst. (Paris) 1: 45.
1909.

IREEW GG shen lii shuang gai jue

Allantodia austrochinensis Ching; A. phaeolepis (Tagawa)
Ching; A. pseudodoederleinii (Hayata) Ching; A. viridissima
(Christ) Ching; Diplazium phaeolepis Tagawa; D. pseudodoe-
derleinii Hayata.

Plants evergreen, large, but ontogenetically variable and
even small plants fertile. Rhizome ascending to erect, robust, up
to 40 cm tall, up to 10 cm in diam., apex densely scaly; scales
loose, brown to dark brown, linear-lanceolate, more than 3 cm,
membranous, margin black and sparsely toothed, apex linear
and long caudate; fronds caespitose. Fronds more than 2 m;
stipe black at base, upward stramineous or green-stramineous
when dry, usually shorter than lamina, up to 1.2 m, up to 1.5 cm
in diam., base with dense scales similar to those on rhizome,
upward shallowly grooved adaxially; lamina 2-pinnate with
pinnules pinnatipartite, deltoid, up to 1.5 x 1.3 m; pinnae to ca.
15 pairs, alternate, slightly ascending, symmetrical or nearly
symmetrical, mostly narrowly lanceolate, basiscopic 2 pairs of
pinnae largest, up to 70 x 25 cm, with stalk up to 6 cm; upper
pinnae gradually narrowed to lanceolate, sessile, 1-pinnate
pinnatipartite; pinnules up to ca. 15 pairs, alternate or nearly so,
spreading, deltoid-lanceolate or lanceolate, symmetrical, base
broadly cuneate or subtruncate, sometimes slightly shallowly
cordate, apex often acuminate to long acuminate; middle pin-
nules up to 15 x 4 cm, lower pinnules often stalked, stalk up to
3 mm, pinnatilobate to pinnatipartite; pinnule lobes up to ca. 15
pairs, slightly ascending, ovate-oblong, slightly oblique, margin
shallowly serrate, apex rounded or subtruncate; veins visible
abaxially, not prominent adaxially, pinnate per pinnule lobes,
veinlets up to 9 pairs, ascending, usually forked or simple,
occasionally 3- or 4-furcate. Lamina herbaceous or thinly
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herbaceous, gray-green abaxially, green or dark green adaxially,
glabrous, costules and midribs with light brown or gray-white
small glands; rachis and costa green-stramineous or stramin-
eous, with sparse brown linear scales. Sori shortly linear, from
midrib to ca. 2/3 of veinlet length, up to 7 pairs per pinnule
lobe, often single or double on basal acroscopic veinlets; indu-
sia ruptured before sori mature. Spores subreniform, perispore
prominent, not rugate. 2n = 82.

Broad-leaved forests, beside streamlets; 400-2200 m. Guangdong,
Guangxi, Guizhou, Hainan, Sichuan, Taiwan, Xizang, Yunnan [Hima-
laya, NE India, NE Myanmar, Nepal, Philippines, Vietnam].

The curly tender laminae are used as a wild vegetable in W and
NW Yunnan.

Diplazium viridissimum is similar to D. giganteum but differs by
the rhizome ascending to erect, often subarborescent, and the pinnules
often deltoid-lanceolate, symmetrical or nearly so at base.

82. Diplazium calogrammum Christ, Notul. Syst. (Paris) 1:
45.1909.

KRN FEHR chang guo shuang gai jue
Allantodia calogramma (Christ) Ching.

Plants evergreen, large. Rhizome creeping, scales at apex
sparse and adpressed; scales dark brown, lanceolate or broadly
lanceolate, margin black, small toothed; fronds approximate.
Fertile fronds more than 2 m; stipe slightly brown or black-
brown at base, upward dark stramineous or green-stramineous
when dry, shorter than lamina, 60-90 cm, ca. 1 cm in diam.,
lower part sparsely scaly; scales similar to those on rhizome
apex, deciduous, upward glabrous; lamina 2-pinnate with pin-
nules pinnatifid to pinnatipartite, ovate-deltoid, 110-120 x 70—
80 cm, apex acuminate; pinnae more than 15 pairs, alternate,
ascending, apex pinnatipartite, acuminate; lower pinnae oblong-
lanceolate or broadly lanceolate, 30—50 x 10-20 cm, pinnate,
with stalk 2-5 cm; upper pinnae lanceolate, pinnatilobate or
pinnatipartite; pinnules 8—15 pairs, often alternate, spreading or
slightly ascending, not contiguous, lanceolate, 3—12 x 1-3 cm,
symmetrical or nearly so, base broadly cuneate, shortly stalked,
pinnatipartite to pinnatifid, apex caudate; pinnule lobes 8-15
pairs, slightly ascending, not contiguous, margin subentire or
few sparsely serrate, apex often rounded; veinlets pinnate in
pinnule lobe; veinlets 9 pairs, often simple, rarely forked, as-
cending, not reaching margin, apex slightly swollen. Lamina
thinly herbaceous, green; rachis and costa green-stramineous;
costae and costules abaxially with prominent fleshy green acu-
leate processes, and few brown lanceolate scales, glabrous
adaxially. Sori linear, often as long as veinlets, 8 pairs per pin-
nule lobe, often single or double on basal acroscopic veinlet;
indusia brown when mature, membranous, entire. Spores reni-
form, granular ornamentation on surface.

Wet evergreen broad-leaved forests; 1400-1700 m. SE Yunnan
[Vietnam].

Diplazium calogrammum is similar to D. simile but differs by the
costa and costule abaxially with many fleshy green aculeate processes.

83. Diplazium succulentum (C. B. Clarke) C. Christensen,
Index Filic. 240. 1905.

B GGk rou zhi shuang gai jue

Asplenium succulentum C. B. Clarke, Trans. Linn. Soc.
London, Bot. 1: 502. 1880; Allantodia succulenta (C. B.
Clarke) Ching.

Plants evergreen, large. Rhizome creeping, robust, brown,
up to 5 cm in diam. including remaining stipe bases, apex
densely scaly; scales brown, lanceolate, membranous, margin
black, toothed; fronds approximate. Fertile frond up to 2.5 m;
stipe brown at base, upward green-stramineous, up to 1 m, up to
1 cm in diam., upward glabrous; lamina 2-pinnate with pinnules
pinnatipartite, deltoid, up to 1.5 x 1.2 m at base, apex acumi-
nate; pinnae up to ca. 10 pairs, alternate, ascending, slightly
asymmetrical, basiscopic pinnules longer; basal pinnae largest,
oblong-lanceolate, up to 60 x 30 cm, base slightly narrowed,
stalked, broadly lanceolate, apex acuminate; pinnules up to 15
pairs, alternate, spreading, broadly lanceolate or oblong-lanceo-
late, up to 16 x 6 cm, pinnatifid to pinnatipartite; lower pinnules
stalked, symmetrical or basiscopic lobes longer, base truncate
or basiscopically shallowly cordate, apex acuminate or caudate
long acuminate; lobes of lower pinnules up to 15 pairs, slightly
ascending, oblong or oblong-lanceolate, apex mostly acute;
lobes of upper pinnules gradually narrowed, rounded at apex,
sparsely crenate or pinnatilobate; veins pinnate, prominent
abaxially, veinlets up to 13 pairs per pinnule lobe, ascending,
simple to pinnate. Lamina subfleshy when fresh, thickly papery
when dry, grass-green, darker adaxially; rachis and costae green-
stramineous, shallowly grooved adaxially, costae and costules
with often + deciduous, finely sandy glands in grooves on adax-
ial side, with linear or linear-lanceolate brown scales abaxially;
scales on abaxial side of rachis black and toothed at margin.
Sori linear, up to 12 pairs per pinnule lobe, borne from costule
to more than 2/3 of veinlet, often close to pinnule margin,
mostly single or double on basal acroscopic veinlet; indusia
light brown, membranous, entire, opening acroscopically, per-
sistent. Spores reniform, perispore hyaline and prominent, retic-
ulate ornamentation.

Evergreen broad-leaved forests, beside streamlets; 600-2100 m.
Guizhou, Yunnan [India].

84. Diplazium maximum (D. Don) C. Christensen, Index Filic.
235. 1905.

KI-XUFEHR da ye shuang gai jue

Asplenium maximum D. Don, Prodr. Fl. Nepal. 8. 1825;
Allantodia maxima (D. Don) Ching; Asplenium diversifolium
Wallich; Diplazium diversifolium (Wallich) J. Smith.

Plants evergreen, large. Rhizome creeping, robust, up to 3
cm in diam., with dense loose scales at apex; scales brown or
chestnut, slightly shiny, lanceolate or broadly lanceolate, up to
1.5 cm, thickly membranous, margin with black band, toothed;
fronds subapproximate. Stipe of fertile frond black-brown at
base, upward green-stramineous, up to 1.2 m, up to 1 cm in
diam., base with sparse scales similar to those on rhizome, up-
ward glabrous, smooth or sparsely verrucose; lamina 2-pinnate
with pinnules pinnatifid to pinnatipartite, deltoid, up to 1.8 x 1
m, apex acuminate; pinnae 8—13 pairs, alternate, ascending;
basal pinnae largest, broadly lanceolate, up to 65 x 23 cm, with
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stalk up to 5 cm; pinnules up to ca. 10 pairs, alternate, sub-
spreading, broadly lanceolate or deltoid, up to 15 x 4 cm, lower
pinnules often shortly stalked, base subtruncate, slightly asym-
metrical, pinnatifid to pinnatisect, apex long acuminate; pinnule
lobes up to 15 pairs, slightly ascending, contiguous or approx-
imate, oblong or subrectangular, shallowly crenate or entire,
apex rounded or subtruncate, rarely acute; veins pinnate, vein-
lets up to 10 pairs per pinnule lobe, mostly simple, ascending,
reaching pinnule margin. Lamina herbaceous when dry, pale
abaxially, glabrous on both surfaces; rachis and costa green-
stramineous. Sori linear, often occupying whole length of vein-
let, up to 6 pairs per lobe, often single or double; indusia
brown when mature, membranous, entire, opening acroscop-
ically. Spores bean-shaped, without perispore, tuberculate orna-
mentation.

Valleys, evergreen broad-leaved forests, beside streamlets; 900—
1800 m. Fujian, Guangxi, Guizhou, Hainan, Jiangxi, Yunnan [Bhutan,
India, NE Myanmar, Nepal].

The authors have not seen material of Diplazium maximum var.
brevisora Rosenstock (Repert. Spec. Nov. Regni Veg. 13: 129. 1914),
described from Guizhou (Pinfa).

“Allantodia verruculosa” (Ching & W. M. Chu, Fl. Fujian. 1:
107. 1982) is a nomen nudum and was not therefore validly published
(Melbourne Code, Art. 38.1(a)).

85. Diplazium giganteum (Baker) Ching in C. Christensen, In-
dex Filic., Suppl. 3: 73. 1934.

KA FHBR da xing shuang gai jue

Gymnogramma gigantea Baker, J. Bot. 27: 177. 1899;
Allantodia gigantea (Baker) Ching; 4. sunghsienensis Ching &
Y. P. Hsu; Diplazium falccidum Christ.

Plants summer-green, large. Rhizome creeping, apex
densely scaly; scales brown, narrowly lanceolate or linear-lan-
ceolate, membranous, margin sparsely toothed, often black
(sometimes black margin discontinuous or not prominent), apex
linear, caudate; fronds caespitose. Fertile frond more than 2 m;
stipe dark brown at base, upward stramineous or green-stramin-
eous, up to 90 cm, up to 1 cm in diam., base densely scaly,
scales similar to those on rhizome, upward gradually glabrous,
deeply grooved adaxially; lamina 2-pinnate with pinnatipartite
pinnules, deltoid, up to 1.5 X 1 m, apex acuminate; pinnae ca. 15
pairs, alternate, slightly ascending, mostly broadly oblong-lan-
ceolate; apex acuminate; basal 2 pairs of pinnae largest, up to
60 x 20 cm, with stalk 2-6 cm, pinnate; upper pinnae reduced
to lanceolate, pinnatilobate, sessile or subsessile; pinnules up to
20 pairs, alternate or subopposite, spreading or subspreading,
lanceolate or oblong-lanceolate, base asymmetrical (basiscopic
side shallowly cordate, acroscopic side broadly cuneate or sub-
truncate, acroscopic lobes often smaller), shortly stalked or

sessile, pinnatifid to pinnatipartite, apex acuminate or shortly
acuminate; middle pinnules up to 15 x 5 cm; pinnule lobes up
to ca. 15 pairs, slightly ascending, oblong, margin entire or cre-
nate, apex rounded or subtruncate; veins visible abaxially, in-
conspicuous adaxially, pinnate, veinlets up to 9 pairs per pin-
nule lobe, ascending, often forked or simple, sometimes 3- or 4-
furcate. Lamina herbaceous or thinly herbaceous when dry, pale
green to gray-green abaxially, green adaxially, glabrous, vein-
lets with light brown or gray-white thin glands and pale brown
small scales, midribs of pinnule lobes abaxially glandular; ra-
chis and costae stramineous or green-stramineous, abaxially
with pale brown short nodose hairs and many small scales, then
glabrous. Sori mostly shortly linear, medial-inframedial, from
base of midrib or near base to more than 2/3 of veinlet length,
sometimes short, up to 7 pairs per pinnule lobe, often single or
double on basal acroscopic veinlets (often forked along vein-
lets); indusia brown when mature, membranous, opening acro-
scopically, often part remaining, sometimes deciduous. Spores
subreniform, perispore prominent, not rugate, granular orna-
mentation. 2n = 82.

Broad-leaved forests, beside streams; 4002600 m. Chongqing,
Guizhou, W Henan, W Hubei, S Jiangxi, Sichuan, Xizang, Yunnan [E
Himalaya: Bhutan, NE India].

86. Diplazium latipinnulum (Ching & W. M. Chu) Z. R. He,
comb. nov.

W P15 % kuo yu shuang gai jue

Basionym: Allantodia latipinnula Ching & W. M. Chu, FL
Xizang. 1: 150. 1983.

Plants large. Fertile frond up to 2 m; lamina 2-pinnate with
pinnatilobate pinnules; rachis to 1 cm in diam.; pinnae alternate,
ascending, middle pinnae broadly oblong-lanceolate, up to 80 x
30 cm, base slightly narrowed, with stalk up to 3 cm, apex acu-
minate; pinnules up to ca. 15 pairs, subspreading, basal pinnules
slightly reduced, oblong-lanceolate, up to 17 % 5 cm, base trun-
cate, slightly asymmetrical (acroscopic lobes smaller), subses-
sile, pinnatifid to pinnatipartite, apex acuminate; pinnule lobes
up to 18 pairs, oblong, subspreading, margin crenate, apex
rounded; veins visible abaxially, inconspicuous adaxially, vein-
lets up to 12 pairs per pinnule lobe, forked or simple, basal
veinlets curved, not forked, basal basiscopic veinlet running to
sinus between pinnule lobes, basal acroscopic veinlet running
above sinus. Lamina thinly herbaceous, green, darker adaxially,
glabrous on both surfaces. Sori long linear, medial, from near
midrib to more than middle of veinlet; indusia brown, membra-
nous, entire, opening acroscopically.

o Evergreen broad-leaved forests; ca. 800 m. SE Xizang (Médog).

Diplazium latipinnulum is similar to D. giganteum but differs by
the oblong-lanceolate, glabrous pinnules.
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