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GenericClassificationofDavalliaceae

MASA}IIRO  KATO  and  CHIE  TSUTSUMI

Dqpartment ofBotattJc Ntitional Miiseuni qf'Nature and  Sc'ience,A}nakttba T)i'ukztba 305-OOOi mpan

A  generic classification of  Davalliaceae is proposed  to recognize  fix,e genera and  turo sections  for mone-

phyletic groups detected by melecular  phy]ogcnetic studies.  The  delimitation ofthe  taxa, except  fbr
demata, differs remarkably  from the ones  adopted  {n previou$ classificatlens. Davallia ls divided into
sections  Davallia and  nogosioton  (stat, nov),  ofwhich  the fbrmer includes StlJ7]hularia and  the latter
includes Davatlia triehomanoides and  ctose  relatives. Huntata contains  Davallia cornicttlata. The  new

genus Atuiostegiella comprises  A, penturans  and  two  re]ated  species,  which  have long been assigned  to

Araiostagia. The revived  genus uabelia is composed  of  er dentieulata (type) and  related  species.

Davattodes  is a  polymorphic genus that accommodates  lhTudavaliodes, Araiostegia fp-,menophyl-
ioides and  its closc  relatives, as well  as l)avallocias' s.s. A  key to the genera and  sections  and  a  set of  their

diagnostic characters  are  given and  new  combinations  fbr the species  are  presented. Thc exclusion  of

G])mnagiummitis and  Leucostegia frgm the family is also  discussed.

Key words:  Amiestegia, Aiuiosteg'ieila, Davallia,
onomy,  1'logostolon, uabelia

DaNialliaceae, D[tvatiodes,H"tnata, 1 trthJtpieuria, tax-

    Recently published molecular  phylogenetic
reiationships  ofDavalliaceae  are  nove]  in that: (1)
nene  of  multispecific  genera recognized  so  far is

monophyletic  (Tsutsurni &  Kato  2005, 2006), and

(2) Omnogrammitis (Schneider et al. 2002) and

Lettcostqgia should  be excluded  fi:em Dffvalliaceae

(Tsutsumi &  Kato 2005, 2006) (Tal)le 1). Tsutsumi

&  Katols (2005, 2006) and  Tsutsumi et al.'s (2008)
phylogcnetic trees suggest  that Davalliaceae com-

prises five clades,  onc  Qctvallia) ofwhich  has two

subclades  (Fig. 1). Davallodes is basal, and  PV7belia

is second-basal  and  sister  to a clade  comprising

AraiostegieUa, Davallia, and  Ht{mata (for the
revised  definition of  the genera and  sectiens  of

Davallia, see below). Tsutsumi  &  Kato  (2e05,
2006) examined  nearly  5,OOO bp of  chlorop]ast

DNA  for 36 of  ca, 130 species  ot] Davalliaceae,

which  represent  mest  morphologically  recognized

groups  of  species  (Kato i985, Kramer  1990),

Tsutsumi et al. (2008) analyzed  four more  spegies,

which  included types ofgenera  or  close  relatives  of

them,  Trees yielded by the analyses  had a  corre-

sponding  topology  for major  clades.  Therefore,

addition  of  more  species  ipto the analysis  is not

likely to result in substantial alteration ofthe  phy-
legeneti¢  relationships  ofDavalliaceae.

    The  relationships  are  not congruent  with  any  of

the conventional  gcneric classifications,  which  had

been hypothesized based on  comparative  morphol-

ogy  (Ching 1940, 1959, 1978, Copeland 1947,

1958, Holttum 1949, 1955, Kato 1985, Kramer

1990, Nootebeom 1992, l994, l998, Pichi Sermolli

1977, Shieh et al. I994, [Ebgawa &  I.watsukj 1985,

Wl/i 1999) (Table I). Here we  propose a  revised
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TABI.E 1.ComparisonofpreviousmajorclassifieationsandpresentclassificationefDavalliaceae,

 Cepeiand Helttuin

(1927, 1947) C1949, 19S5)

  Ching(1940.197S)Pichi Sermelgi

  {1977)

Kate(198S) KyamcT(1990) Neotcboom Kate&Tsutsutni

(1992,t994) (presentstudy)

Aiaiostegia AFzTiostegia

Davallia

PavaUodes

HiimataLeueosiagia

foizlsonts
Soj?)huiaria

7ivgostoton

Cdraiostagia)

Davallta

Davallodes

IlitmataLeucostagia

DavatiiaDavalllaDavaUia

.4miostagia

Davallia

Dai,atlodes

HutnataLe"costagia

lhvasoretsSZ)v)Sndari.a

7ft)go,stolon

thmadavaliodes

q'mnogrammitisS)

,Araiostagia

Davaltia

Davaliodes

HiimataLeueosiegia

IlaraserttsSq}puhuiaria

7}vgostolon

flaiudevallodes

(lymnngFammitis

Ar'aios'tagia

DavairiaV

Davallode,s'

ibecmpleuria

Leucostegia

farasonlsSoptphularia

Tkogostolon

Davaltodes

G.i,mnogt'ammitis

Asuios"egia

DavalJia

Davaltodes

DavailiaLettcostegia

DavatliaDavalliaDavaliiaDavagtodes

Dai,allia

Davattia

Davarlodes

Da},altiaLeztcostagia

DavatiiaDavatlia4)

DavattiaDava;tEa

G.vninogrammitis (lymnctgramtniti"'

Pavatiodes

Araiostagiella

Davaliiai)}HbeliaDavallode,s

EutnataCexcluded)S)

thlmataDavatliaDavaliiaDavatgoclas

(excluded)S)
[)Divided

 into scct. Davallia, sect. (;oFdisqttama atid sect, PP7belia, of  which  the middle  and  part ofthc  last are  trenisferred to val'betia by Knto
& Tsutsumi  (present study),

2)
 Divided inte sect. Da  vatiia und  sect, nvgostolon.

3)
 Transferred to Hypodernatiaceae.

4)
 Recegttized as  Dcn,altia sect, SqMr7itularia.

S)
 Separated as  the monotypic  Gymnegrammitidaceae  (Ching 1966a, 1978, Wu  1999) but more  eollvincingly  rransferred  to Polypodiaceae

(Sclmeider et aL  2002),

Davallia sect.  Davallia

Davalliasect.1lrogoste]on

Humata

Araiostegjella

Wibelia

Davailodes

outgroup

IFiG. I. Phylogenetic tiee of  Davalliaceae simp]ified  from

   Tsutsumi &  Kfito (2005) and  Tsutsumi etal,  (2008).

classification  of  the family that recognizes  these

six monophyletic  groups as  geneva and  sections

([lle}ble 1, Fig, 1). The  g¢ nus  Davallia is recognized

to comprise  two  sections,  which form the mono-

phyletic DavaUia  and  differ from each  other  oniy  in

the seale  margln  and  leaf dissection, Although there

are  few morphological  characters to define the gen-
era  or  sections  clearlM scaies, hairs, leaftexture,

sori mid  indusia, and  veins,  when  taken togetheg are

useful  (Key and  I[laLble 2). Therefbre, a matrix  of

diagnostic characters  is more  usefui  for comparison

than separate descriptions of  the genera and  sections

(Table 2). New  cornbinations  (marked by asterisks

below) accompanying  the prcsent generic classifi-

catien  are  given {n Appendix.
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Classification of  Genera aRd  Sections

Key  to the Genera and  Sections

l , Margin of  scales hairy; upp ¢ r surfacc  ofscales  verrucose  or  smooth,

2, Rhizome less than 3 mm  thick; surface  ofscales  verrucose  or  sometimes  smooth;  leaves 1O'40 cm  long,

  coriaceous;  indusia O,3-1 mm  long, attached  at  base ot sometimes  at base and  part of  sides

    -･･･-･･･-･･･-･･･････L･････････････-･･ny･･+･J･･･"-･･-･･t･+･･･････-････i･-････t････-･･･････-･･････2.Hlimata(part)

 2. Rhizome usually  more  than  3 rnrn  thick; surface  ef  scales  smoeth;  ieayes 1 O- 120 cm  long, chartaceous  or

  subcoriaceous;  

'indusia
 1-2 rnm  iong, attached  at base and  sides ････････････ 1A. Davailia sect, Davaltia

1 , Margins  ofscales  toothed; uppev  surface  o'f scales  smooth.

 3, Scales peltate, indusia attached  at base and  sides.

  4. Rltizomes more  thaa 3 nrm  thick; leaMes 3- to 4-pinnate, more  than 20 cm  long, firmly ¢haftaceous or  sub-

    coriaceous;  indusiausually longer than  wide  ･････････････････-･-･--･･･････ 1B. Davatlia sect.  77Aogostolon

  4. Rhizomes to 3 mm  thick; leaNes simple  te 2(-3)-pinna,te, 1eu20 cm  long, coriaceous;  iricimsia usually  wider

    than long ･-･･･-･･････J･･････････････-･･-･･･-･･････････--･--･t･･･+･･･-+････-･･･i･sis･J･J･････････2. Hiimata <part)
 3. Scales pseudopeltate, irnbricate at bas¢ , or  peltate (ifpeltate, pseudoveins present between veins  or mul-

   ticellular hairs prese･nt on  leaves); indusia variously  attached.

   5, Scales pseudopeltate, densely imbricate; leaves glabrous, pinnae scssile, indusia attached  at base

      ･･･････J･-･i･･-=･-･i･･･････i･･-･･J･･t･s････-･････-･･････,･,･････`･････}･･････････i･,･+･･････-+3.AJuiostegielia

   5. Scales peltate or  pseudopeltate, imbricate or separate;  leaves glabrous or  hairy, pinnae of  1arge leaves

     stalked;  indusaa attached  at base or by base and  sides.

     6. Leaves  widest  at base, glabrous, firmly chartaceous  or  coriaceous,  indusi'a attached  at base and  sides

         ･`･･･--･-････-･･-･--･-----･--･+,････b-J･-･-･･-･-･-････-･･･-････---････---･li･-･--･･4.
 Ufibelia

     6, Leaves equally  wide  at iowur part of  frond or gradually narrowed,  to base, hairy or glabrous, herbaeeous

       or  chartaceous,  indusia attached  at base or at base and  sides  ･･･････+･･･････････････････ 5. DavaUode,y

1. Dayallia Sm.

Davallia Sm., Mem.  Acad.  Tbrin 5i 414, 1793; Bedd.,

    Handb,  Ferns Brit. Ind. 58, E883; Cepel,, Philip, J,

    Sci, 34: 251, 1927; G ¢ n. Fil, 87, 1947; Fern  FL

    Phiiip, 1: 170, 1958; Tard,-Bjot &C,  Chr, Lecomte,

    Fl. 6en. Indo-chine 7(2): 103, l939; Holmm,Re}t

    Fl, Malaya 2: 354, 1955; Ching, Fl, Reipubl.

    Popularis Sin. 2: 297, l959; DeVbl &  Yang, Fl,

    Tliiwan 1: 272, 1975; Brownlic, Pterid. Fl. Fiii 162,

    l977; Pic'hi Sermolli, VLlebbia 31: 343, 1977; Kato,

    J. Fac. ScL Univ, [IbkyQ III, !3: 56S, 1985; [Rigawa

    &  lwatsuki, Fl, Thailand3(2): 157,, 1985; I<ramer in

    Kubitzki (ed.) Fam. Gen. Vasc. Pl. i: 79, 1990,

    p.p.; Shieh, DeXbl &  Ylang, Fl. 
rlliiwan,

 2 ed., 1: 188,

    1 994; Nooteboom, Blumea  39: 155, 1994, p.p.; Fl.

    Males. Ser. II, 3: 236, 1998, p.p.; Wu,  Fl, Reipubl.

    Popularis  Sin. 6(1): 179, ],999, p,p, 
-T}rpe:

    Davallia canariensis  (L.> Smkh.

IA. sect. Davallia

Stenelobus C. Presl, Tent. Pterid. 129, pl. 4, f 30, 1836. -

    [[Ypei Stenoiobors sogida  (Forst,) C. Prest.

Scyphularia ITee, Gen. Fil. 324, pl. 26B, f. I, 1852;

    Copel., Philip, J, Sci, 34: 254, 1927; Philip. J. Sci.

    73: 356, 194e; Gen, Fil, 88, 1947; Brownlie, Pterid,

    Fl. Fiji 166, 1977; Pichi Sermo]li, Wk)bbia 31: 343,

    I977; Kato, j. Fac. Sci. Univ. Tokyo  III, 13: 567,

    1985. -Davallia
 sect. Sq}tphttlaria (Fee) Noot.,

    Blumea 39: 208, 1994; Fl, Males. Ser, II, 3: 266,

    1998, p,p. 
"1[3Jpe:

 8c]phntlaria pentaphylla

    (Blume) Fee.

    Species mssigned  to sect,  Davaliia: Davaliia brevipes

Copel., D. canariensis  (L.) Smith, D, .flijeensi.s Hook,,

D. (--- St.ipht{laria)pentapiij"ila Blume, D. plttmosa Bak,,

D  n)xidata Cat',, D, (== SicJie,hularia) sinrplicge)tia  (Copeg.)
C. Ch:, D, sogida  (Forst.) Sw., D, (== Se>phularia) tripdylla

Hook., D. }Lugneriana  Copel. (Genera in parentheses are

those that were  adopted  by pr¢ vious  classifications,)

NII-Electronic  Mbrary  
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     TABLE  2, Characters ofgenera  and  sections  ef  DavuLLiaceae. Bold indicates unique  characters  to genera orsectlons,

Vbl, 59

Character Davailiasect.

 DavattiaDai,atliasect, 1}vgestotonHumata

AtzziostegietlaPPI'betia Dai'allodes

Rhizemethickness

  (mrn)Scatc

 form

Scalecolor

Scalebase

Scalemargin

Scalesurface

Positionof

  abscissionlayer

Leaflength(cm)

Leafdissection

Form  ofcompound

 leaf

Pinnaoffinely

  dissectedleaf

Leafteiture

Multicellularhair

  on leaf

Soruspesition

Tndusiurn form

rndusium length

  (rmn)indusiumattachinent

2-IS

Linear-deltoia

somctiniesacicular

Palebrownto

dullbrown

Peltatc

HairySmooth

SLipe base

IO-120

Simple,imparipin-

natc,1'3-pinnate

Widest at  base

Stalked

Firrn-chartaceous

tosubcoriaceous

Absent

At vein bifurcations

Lcngth ). width

1-2(-5)'

Bybaseandsides

3-12

Linear-delteiq

sometimesacicular

Pale brown to

dull brown

PeLtate

IbothedSmooth

Stipe base

10-SO3-to4-pirmate

Widest at  base

Stalked

Firm-chartaceous

te subceriaceous

Absent

Atveinbifiircations

Length>width

l-2

By base and  sides

b.s-3

Linear-deltoid,

somctimesacicular

?alebrewnte

brewn

Peltate

HairMraretytoothed

Srerr"cose,

rarelvsmooth   JStipebase

(1-)3-35(-80)

Simp]e, lobed or

pectinate to 3-pinnate

Widcst at  base

Staakcd

Coriaceous

Absent

At  vein  bi furcations

Lengthgwidth

O,3-1

Bybase,sometimcs

by base and  sides

4-6 3-15

Oblong-lanccolateLincar-deltoid,

              oblong-lanceolate

Brown  Brown

Pseudope]tate Peltateor

              pseudopeltate

Toothed Toothed

Smeoth Srmooth

Stipebase, Stipebase

costa  base

20-80 2e-160

3'4-pinnate 2'3-pinnate

Widest at base Widest ut  base

Sessilc Stalked

IIeTbaceous Firm-chartuceous

              to subcoriaceous

Absent Absent

At points ofvein  At vein  bifurcations or

bending atpointsofveinbending

LengthSwidth  Lengthijwidth,

              occasionallv

              lengthgwidth

O,3-1 1-t,5

By base By base and  sides

3-20

Ovate-tanceolate,

linear-delteid

sometimesacicular

Pale brown to

dull bro-n

Peltate orpseudopeltate

ToothedSmoeth

Stipe base

20-130

2'4-pinnatc

Equally wide  near

base or  narrmved  to

base

Stalkcd

Herbaceousor

chartaceous

Present or absent

At points ofvcin

bcndingLengthlwidth,

lengthgwidth

02-1

Bybaseerbybase

and  sides

     AJbtes,

7ft)svstoionSection

 Davallia

in the scales  being

 differs from

hairy or  entiresect.at themargin.

 Section Davallia includes Scyphularia,

which  has been characterized  by specialized  char-
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acters such  as  imparipinnate lear'es. Scmphularia is

not  recognized  at infrageneric status,  e,g., sect.

Sq>iphularia (Nooteboom I994), because it is pafa-

phyletic, that is, does not  include Dayalgia solicla

and  related  species  (Tsutsumi &  Kato 2005). The

paraphyly is also  indicated by the phylogeny where

S. pentqpdylla and  S. zaycnocarpa are  sister  to

Davaltiaptumosa, which  was  not  examjned  by

Tswtsumi &  Kate  (2005), and  S  tmp' dyila is basal in

the clade of  Davallia 2 +  Sc>tphularia (Tsutsumi et

aJ. 2008), i,e., sect. II)avallia defined here, Davallia

sect. SbJphuiaria sensu  Neoteboom (1994) includ-

ed  Ptirasortts, which  is here placed in Humata.

Sect, Davatlia ranges  widely  froin Polynesia through

southwesteril  Europe  (also Madeira  and  the

Canaries>, with  many  species  in tropical Asia.

IB. sect,  [fi'ogostoion (Copel.) M. Kato &  Tsu-

tsumi,  comb.  &  stat.  nosT.

7}vgostoion Copel., PhMp. J. Sci, 34: 251, pl. 4, 1927;

    Gen. Fil, 87, 1947; Fem  Fl. Phiiip, 1: 170, 19581

    Ching, Fl. Reipubl. Popularis Sin. 2: 283, l9591

    Pichi Sermolli, Wbbbia 31: 343, 1977; Kato, J. Fac,

    Sci. Univ. Tokyo III, 13: 568, l985. -1[lype:

    Dayaltiafalcinella (J. Sm.) C. Prcsl (- 7hogvstolon

   ,]?iieinetlus (J. Sm.) Copel,).

Davaiiia  seet. P"belia <Bernh.) M. Kato, J, Fac. Sci.

    Univ, 
"[bkyo

 III, 13: 566, 1985, sens. auct,, excl.  D,

    dentieulata (basion.).

    Species assigned  to sect. ?hogostolon: Davallia

assamica  (Bedd.) Baker, D.  (]= 7}z)gostolon) falcinella
(J. Sm.) C, Pres}, D. grij9ithiana Hook,, D, mariesii  T.

Moore  ex  Baker, D. petelotii Tardieu &  C. Chr., D.

pia4;tepis Baker, D. sinensis  Ching, D, stenolepis  Hayata,

D. triehemanoides  Blume, D  tyernianii 
'T,

 Moore.

    Nbtes. Sect. "ngostolon is distingui.shed frora

sect.  Davallia in the scales  being toothed  at the

margin;  a tooth comprises  the outwardly  bent ends

of  adjacent  marginal  cells. Kato (l985) proposed
section  Jvabelia, but the result  ofa  molecular  analy-

sis does not  support  its recogriition  treatment (see
notes  under  wrbelia below). 7}ogostoion.faIcinegltLs,

type  of  the section.  is characterized  by tinely dis-

5

sected Ieaves and  acicular  sca!es,  but the characters

are shared  by consectional  species,  so  cannot  define

the section.  B ¢cause  of  the Einsence  ofparticuiar  dig

ferences that merit  generic er  sectional  recogni-

tion, we  place Davallia trichoneanoides and  related

species in sect  7hogostolon.

2. Humata  Cav

Humata  Cav; Descr. Plant, 272, 1802; Bedd,  Handb.

    Ferns Brit. ind. 46, 18g3; [Ilard.-Biot &  C. Chr.,

    Lecomte, Fl. Gen. Indo-chine 7(2)i 108, 1939;

    Copel., Gen. Fil. 88, 1947; Fcrn FL Philip. 1: 175,

    1958; IIoltmm, Reu Fl. Malaya 2: 364, 1955; Ching,

    Fl, Reipubl. Popularis Sin. 2: 306, 1959; [fbgawa,

    Col. Illustr, Jap, Pterid. 67, l959; Brownlie, Fl.

    Nouvelle-Ca]edonie  Depandances 3. Pterid. 148,

    1969; DeSjbl &  Yang, Fl. T'aiwan 1: 274, 1975;

    Brcrwnlie, Pterid. Fl. Fiji 158, 1977; Pichi Sermolli,

    ]M)bbia 31: 343, 1977; Tagawa  &  Iwatsuki, Fl,

    Thailand 3{2); 164, 1 985; Shieh, DeNbl &  Yang, Fl.

    Taiwan, 2 ed, 1: 190, 1994; Wu,  FL Reipubl,

    Popularis Sin. 6(1): 188, 1999. 
rlfype:

 llumatn

    ophioglossa Cew, (= H, hetemph.vlla Desv)

Davallia [unranked] Ptrck.ivieuJ'ia C, Prcsl, 
'Ibnt.

 Pterid.

    128, l836. 
-"Pticlpvleuria

 (C. Presl) C. Presl,

    Epim. Bot, 98, 1851; Kato, J. Fav. Sci. Univ 1fokyo

    lll, 13: 567, l985; in Iwatstiki et  aL  (eds.) Fl. Jap. 1:

    74, 1995, 
-1[},pe:

 thch.Tvleuriapedata (Smith)
    C. Presl (r- Ilizimata repens  L. st),

Ptervnetttvn Fee, Gen. Fil, 320, pL 25B, f. 1, 1852. u'

    1[}rpe: Pteroneuron  paralietum Fee.

lkrasorus Alderw., Bull. Jafd. Bot. Buitenzorg III, 4:

    317, t. 14, l922; Copel., Gen. Fil. 89, 1947; Pichi

    Sermolli, 1gelebbia 31: 343, l977; Kato, j. Fac. Sci.

    Univ  Tbkyo  III, 13: 568, ]984. syn.  nov.  
-r

 lYpe:

    Pbrasosorws  undulatus  Alderw.

Davallia  auctt.; Krarner, in Kubitzki (ed.), Fam. Gen,

    Visc. Pl. 1: 79, i990, p.p.; Nooteboom, Biumea

    39: 155, l994, p.p,

    Specics assigried to Humald: Hl angusmta  <Wall. ex

Hoek.  &  Grev) j. Sm,, EZ hotr:ychioides Brack., H, b,uck

enn'tigei (Brownlie) M.  Kato, Hl caioiiniensis  Hosokawa,

H. (= Davallia) corniculata  (T. Moore) M. Kato &
Tsutsumi",  H. heteTophylla Desv. (== HL ophiagSossa
Cav.), H. macrostegia  [lagawa, flL microsofu  Copel,, Hl

parvula Wall. ex  Hook. &  GreM, fi1 peciinata J, Sm., HL

pusina  Mett., H. pusiUoidbs Copel., Hl poljvodieides
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Brack., H/ repens  L. f., H, (= Davallia) seiumensis  (M.
Kato) M, Kato &  Tsutsumi', H/ sessilijbtia  (Blume)
Mett,, H  tenuis Copel., HL irijbliata C, Presl, H. tvaken-

sis  H. Ito ex  Nakai, H. (- 1larasof'us) undulata  (Alderw.)
M. Kato &  Tsutsumi", 17L vestita Blume.

    7Vbtes. Kato (1985) transferred H, opkiqglossa,

the type  species  of  Humata, to Davallia sect.

Mbelia, wiiile referring  Htimata Fepens  and  related

species to Rich}/pleuria, The species  oflhclo/pleuria

sensu  Kato differ from H. ophiaglossa by the scales

being hairy at the margin,  verrucose  or  sometimes

smooth  on  the surface,  the leaves coriaceous,  the sori

relatively  small,  and  the indusia fixed at the base and

free on  the sides  (but sometimes  partially fixed at the

sides), The verrucose  scales, which  are unique  jn the

DavalHaceae,  suppert  the monophy]y  of  the Hl

napens  group, but do not  necessarily  indicatc sepa-

ration  of  PUcltypieuria from lh{mata at the genus

level (see bclow).

    In a recent  molecular  phylogeny, Httmata

ophiagtossa (== U  heteivplp,lla) is sister to H  poly-

podioides,  which  is placed  outside  Davallia

(Tsutsumi et  al. 2008)  (Fig.1). Althougb the

sequence  (4,786 bp) offive  continuous  chloroplast

DNA  rcgions ofHl  heteropltylta dit:fers from that of

H  polypodioides by only  3 bp, thcy  are  distinct in

leaf morphologyi  the fertile leaf is lobed and  the

sterile leaf is simple  in Hl hetepzzph.ylla, whilc  both

leayes are  more  or  less monomorphic  and  2-pinnate

in H. poCzpodioides, The  molecular  data do not

support  Katols (1985) generic level separation  ofll

hetempdytla from  fucitypleuria, which  includes

thc remaining  majority  of  ,Hitmata  with  2-pinnatifid

to 3-pinnate, subdimorphic  or  dimorphic leaves.

The  genus Humata  recognized  bM e.g. Copeland

(1947), Holttum (1955) and  Ching (1959) is para-

phyletic in a strict sense,  or  monophyletic,  except

that Hl (= DavaUia)  corniculata  is nested  within  the

clade  of  Httmata (Tsutsumi &  Kato 2005), The

clade  is divided into two subclades, one  comprising

H. repens,  H, vestita  and  related  species,  along

with  U. (= D.) corniculata,  and  the other  comprising

H. hete,ztl)hyila, Hl poopodioides and  H. sessilijb-

lia.

    Htimata includes species  with  the small,  sim-

ple leaves and  discrete sori  close  to adjacent  ones,

and  probably also  Ilarasorus undulatus  with  simple

leaves and  coenosori  comprising  marginal  sori  con-

nate  side  by gide (see Appendix). Kato (1985, 1 989),

however, placed thrasorus under  Davaltia sect.

Davallia  sensu  Kato, and  Nooteboom  (1994)
assigned  it to DavaUia  sect. Sc}tphutaria, The  siin-

ple leaved species,  e.g. H. angttstijblia, H. (==
Davallia) semmensis,  and  H. ( =  flarasorus) undu-

lata, may  be related  to the heterophy]lous Hl het-

erirpig?lla,  because they  also  share  acicular,  peltate

scales  and  sori  fixed at the base and  partly at the

sides.  lrbung plants of  lhiusortts undulatus  were

described to have interrupted, small  sori (van
Alderwerelt van  Rosenburgh 1922), which  are sim-

ilar to the discrete sori  ofHlimata,  in particular H,

angustij7)iia  and  IL seramensis.  This inferred rela-

tionship among  the single leaved species  should

be verified  by another  line ofevidence,  e,g. molec-

ular  phylogeny

    Htzmata is distributed as  widely  as Davallia in

eastern  and  southeastern  Asia, extending  west  to

tropical west  Aftica and  the southern  Indian Ocean

islands, east  and  south  to the western  and  southern

Pacific islands and  northern  Australia, and  north

to Japan (Nooteboom 1994).

3. Araiostegiella M.  Kato &  Tsutsumi, gen, noy

A,uiostegiae (= Davatlodi) paleis pseudopeltatis, Iobis folii

angustissimis  uninerviis  similis, sed  a generibus aliis

pinnis subtiliter dissectis sessilis, paleis basi pinnulis, a

Davallode pro parte paleis pseudepeltatis, indusiis basi
fixis diflert.

    ly)us. Atuiostegielin pe7tthtrans (Christ) M. Kato &

Tsutsumi*.

Rhizomes long-creeping, dorsiventral, densely scaly

throughout, with  leaves separated  narrowly  or  wide-

ly, SZrales imbricate, appressed  brown, concolorect

membranous,  pseudopeltate, oblong-lanceolate,
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irregularly toothed or  subentire at ma;gin,  acuminate

(neithcr acicular  nor round  at apex).  Leaves medium

sizea  3-4pinnate; basal pinnae latgest or as large as

second  basal pinnae; pimiae sessile, apex  acuminate,

aniculatc to rachis  parti¢ularly in A. clankei;  pinnules
finely dissected into narrow  segments,  scaly  at base,

devoid of  multicellular  hairs; segments  egually  or

unequalty  branched univeined  acute,  Sori usually

located at point ofvein  bifurcations or  at peint of

vein  bending above  bifurcations, at sinuses  of  seg-

ments;  indusia oyate  or  laterally clliptic, as wide  as

long or  wider,  fixed at base.

    Species assigned  to AtziiostegieUa: A. cfarkei

(Bakey) M, Kato &  Tsutsumi", A. faberictna (C. Chr.) M.

Kato &  Tsutsumi", A, perdurans (Christ) M.  Kato  &

Tsutsumi' (type species>.

IVbtes. The species  ofriraio,s'tagiella  have been

traditionally referred te Aruiostegia, based on  sim-

ilarities in the pseudopeltate, irregularly toothed

scales,  finely dissected leaves with  narrow,  uni-

veined  segments.  and  small  indusia atta ¢ hcd by the

base (Copeland 1947, Tagawa  &  Iwatsuki 1970,

Ching  1978, Kato 1985). Moleeular evideftce indi-

cates  paraphyly ofA}uiestagia,  which  sheuld  be

divided into two  genera, Araiostegiella and

Davaliocies (which includes A-tiostagia bymeno-

phylloides and  allies;  see  below)  (Fig, 1),

ATuiostqgieila differs from all other  genera in the

sessile  pinnae and  pinnules, even  though they are

fineiy dissected and  in the scales  borne at the base

of  the pinnules (Fjg. 2, Nooteboom  1992: figs, 2, 4).

There are  abscission  layers at the base of  the pinnae,
as  well  as  at the base of  the stipes, a rare character

state  in Davalliaceae (Nooteboom 1992: fig. 3).

Thc genus is composed  of  three species  distributed

FiG 2. Parts ofleaves  ofAiniostagiella  peiduvans with  sessiie  piiinae (A: C.-f lleng t32S4 ITNS], Taiwan> and Dat,aigodes lp'meno-
   ploFUoides with  stalked  pinnae (B: S imtsumoto 780804-4 [TNS], W  Malaysiu). Scale bars =

 2 cm.
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from the Hirnalaya to southern  China and  [[aiwan,

Nooteboom  (1992, 1994) recognized  only  a  single

variable  species,  A. claT:kei, but this lurnping is not

supported  by the molecular  variation  in A. faberina
and  A. perdurans (Tsutsumi &  Kato 2005, Tsutsumi

et aL  2008).

4. Wibelia Bernh.

uabelia Bernh,, Schrad. J. 1800(2): 122, pl. 1, f. 2, 1801

    (non Fee 1852). 
-Davallia

 sect.  PV7betia (Bemh.)
    M, Kato, J. Fac. Sci, UniM 1[bkyo III, 13: 566, 1984,

    excl. syn, et spp.  cit. 
-Type:

 P"belia elata  (Forst.)
    Bernh. (= nvbelia denticulata (Burm.) M. Kato &

    Tsutsumi').

lhiestia C, Presl, Epim.  Bot. 99, 1851, -Type:
 IlaJestia

    elegans  (Poir.) C. PresK=  uabelia denticutata).

    syn.  noy

Davallia sect,  Cbrdisquama M. Kato, J. Fac. Sci, Univ.

    Tokyo III, 13: 566, 1985. -[[Yp
¢ : Davallia diva-

    ricata  Blume.  syn.  noy.

    Species assigned  to PP7belia : IV chaeropAoJlloides

(Poir.) Steud.", M, decurrens (Blume) M.  Kato &

Tsutsumi', M  denticulata (Burm.) M, Kato &  Tsutsumi"

(type specics),  nt dimorpha (Holttum) M. Kato  &

Tsutsumi", M  divaricata (Blume) M. Kato &  Tsutsumi",
ue embolostegia  (Copel.) M.  Kato  &  Tsutsumi*,  M  epi-

pbylla (Forst.) M.  Kato  &  Tsutsumi",  PV formosana
(Hayata) M,  Kato  &  Tsutsumi'.

    IVbtes, Mbelia and  furestia have long been

synonymized  under  Davallia, because their type

species,  both identified as  mabeiia denticulata, has

been  considered  to be related  to D. canariensis

(type ofDavallia)  and  relatives  (Copeland 1947).

Kato (1985) recognized  Davallia sect. uabeiia fbr M

denticulata. Davallia trichomanoides  and  others,

which  were  considered  to be closely  related  to each

other.  Molecular analyses  place or tlenticulata  and

related  species  outside  of  Davallia, Htzmata, and

Araiostegi'ella (Tsutsumi &  Kato 2005, Tsutsumi et

aL  2008) (Fig. 1). Furthermore, Pff denticulata and

relatives  form a  monophyletic  group with  M  divari-

cata  and  related  species,  which  had been assigr)ed to

Davallia sect.  Cordisquama by Kato (1985), As

the species  of  PP7belia harFe usuaily  been placed in

Davallia, they  are  hardly distinguished from

Davatlia by gross morphology,  But the group ef  Pif

divaricata, i,e,, Davallia sect.  Cbrdisquama, can

be recognized  by the pseudopeltate scales  and  the

sori being borne at the bending points of  veins.

The genus nvbelia revised  here is separable  from

Davallia sect. Davallia by the toothed peltate or

pseudopeltate scales,  from sect, 1hogestolon by the

relatively  larger leaves (usually more  than 50 cm

long), from Hltmata by the usually  larger leaves,

toothed  smooth  surfaced  scales and  indnsia fixed at

the base and  sides,  and  from Aiuiostegiella and

DavaUodes  by a  combination  of  firmly chartaceous

or  subcoriaceous  leayes with  deltoid or  deltoid-

ovatc  lamina and  indusia fixed at the base and  sides

(Table 2).

     Mbelia  is predominant in Asia and  the Pacific,

but only  M  chaeropdylloides  occurs  widely  in trop-

ical and  southern  Aftica (Schelpe &  Anthony 1986),

Mbelia chaeropdylloides  is an  independent species

close  to M  denticulata (Tsutsumi et al. 2008),

although  the two have been treated as  conspecific

(e.g, Nooteboom  1994).

5. Davallodes Copel,

DavaUodes  CopeL, Philip, J, Sci. 3C: 33, 1908; Philjp. J,

    Sci. 34: 25l, pl, 4, 1927; Gen. FiL 8Z 1947; Fern FL

    Philip. 1: 168, 1958; Iltrd.-Blot &  C. Chr,  Lecomte,

    FL Gen. Indo-chine 7(2): 115, 1939; Ching, Fl.

    Reipubl. Popularis Sin. 2: 281, 1959; Holtuun, Kew

    Bull. 27: 245, 1972; Pichi SermoLli, Webbia 31:

    343, 1977; Kato, J, Fac. Sci. Univ  Tokyo III, 13:

    564, i985; [lagan･a &  Iwatsuki, Fl. Thailand 3(2):

    155, 1985; Krarner  in Kubitzki (ed.) Farn. Gen.

    Vasc. Pl. 1: 78, 1990; Nooteboom, Blurnea 37: 176,

    1992; Fl. Males. Ser. Il, 3: 268, 1998.-Microtepia

    [unranked] Davaltodes Copel,, Polypod, Philip. Is.,

    Bur, Gov. Lab. Publ. 28i55,  l905, 
-rlYpe:

    DavaUodes  hirsuta (J. Sm,  ex  C, Presl) Copel,,

    
`hirsettt"n'･

Araiostegia CopeL, Philip. J. Sci. 34: 240, pl. 1, 2, 1927,

    p.p.; Univ. Calif Pub], Bot, 12: 397, 1931, p.p.;

    Gcn. Fil. 85, 1947; Fern Fl, Philip, Ii 166, 1958,
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    p.p.1 HoLttum, ReM  FI, Malaya2: 364, 1955; (;hing,

    Fl. Reipubl, Popularis Sin. 2: 28S, ]959, p.p.;
    Tagffvva &  IuFatsuki, Acta Phytotax. Geebot, 24:

    l78, 1970, p.p,; Fl. Thailand 3(2): 150, 1985, excL

    GI,mn(ig7wnmitis, p.p.; DeXk)l &  Yatig, Fl, [[taiwan i :

    270, pL 95, 1975, p.p.; Picbi Sermolli, NVebbia 31:

    343, l977, p.p,; Kato, J. Fac. Sci. Univ, Tokye lll,

    13i 564, 1985, p,p.l Kramer  in Kubitzki (ed.) Fam.

    Gen. Vasc. Pl, 1: 78, i990, p,p.l Shieh, De'fo1 &

    Yang, Fl. /ilatiwan, 2 ed.,  1: 186, 1994, p.p,; Wu, Fl.

    Reipubl. Popularis Sin, 6(1): 167, 1999, p,p. 
-

    
'fype:

 Aeuiostegin ig)menopip]gloidas (Blume) Copel,

    syn. nov.

Riiaclavatiodes Ching, Acta Phytotax, Sin, 1 1 : 18, j 966;

    Pichi Sermolli, Webbia 31: 343, 1977; Wa,  Fl.

    Reipubl. Popularis Sin. 6(1)[ 162, 1999, -TYpe:

    faraclavaUodes muitidentata  (Hook.) Ching, `mt{I-

    tidentatum'. syn.  nov,

    Species assigried  to Davallodes: D. (= riraiostagia)
betidbmei (Hope) M.  Kato &  Tsutsumi",  D. borneensis

(Hook.) Copel., D. burbi`igei C. Chr. &  Holttum, D. hir-

suta  (J. Sm.  ex  C, Presl) Clopei. (typc species),  D, <=:
Araiostegia) hymenqpdylloides (Blumc> M. Kato  &

Tsuts'umi', D. (±=  Aruiostqgia) imbricata (Ching) M.  Kato

&  Tsutsurni', Et membranutosa  (Wail. ex  IIook:) Copel.,

D, (=.- Ilartxdavallodes) muitidentata  (Hook.) M, Kato &

Tsutsumi", D. (= Araiostegia) pseudocystopteris (Kunze)
M. Kate &  Tsutsumi*, D. (== Araiostegia) pulchJa (D.
Don) M. Kato &  Tsutsumi*, D. (=T- Aruiostegia) yunna-
nensis  (Christ) M, Kato &  Tsutsumi".

    Nbtes, The genus Davalgodles emended  here is

diracult to define by a  single  character, but instead

a comhination  ofcharacters  must  be used,  which  are

sho"in  in the Key and  in Table 1 .

    In molecular  pliylogenetic analyses, Tsutsumi

&  Kato (2005) and  Tsutsumi et al, (2008) showed

that D, gymnocarpa  is a  member  of  Davalledes,

but did not  examine  Davallodes hirsuta, the type of

Davallodes. Because the two species are probably

close  or  conspecMc  (Nooteboom 1992), Davallodas

is the oldest, available  name  at the genu$ level for

the clade  comprising  Araiostegia  clade  l +

DavaUodes  +  furadavaglede,s (Tsutsumi &  Kato

2005, Tsutsumi et  al. 2008).

    This revised  genus comprises  all species  of

Davallodes, Ptiradavallodes muttidentata  (type),
Araiostagia 1tymenoph.vltoides (type) and  closely

related  species,  but excludes  A. perclttiuns and  its

close  relatives,  which  are  assigned  to Araiostegiella

above.  Davallodes is basal in the phylogenetic tree

ofthe  Davalliaceae (Fig. 1; Tsutsumi &  Kato  2005,

Tsutsumi et  aL  2008). Davallodes is remarkably

polymorphic and  shows  variation  in characters  that

aye  discontkiuous and  shared  by different genera

([Ehble 1). Hence, no  slngle character  can  define

Davallodes, but specific  characters  can  discrimi-

nate  the  genus ftom each  ef  the related  genera.

Species of  Davallodes that have been assigned  to

AFuiosngia are  distinguished fromA,uiostegiella by

the stalked pinnae (Fig, 2). Most species assigried to

Davallodes  sensu  Helttutn (1972) differ from
Araiostegiella in having  peltate scales.  From

Mbelia, the speeies ofDavallodes  are  distinguished

by the leaves bearing multicellular  hairs; from

species of  other  genera by the herbaceous or  thinly

chartaceous  leaves; and  from still other  species, by

the indusia fixed at the base. Davallodes sellsu

Holttum (1972) is unique  in its oblanceolate  leaves

among  rciated  genera with  fineiy dissected leaves.

There is no  clear  inhegeneric structure in the genus,

as  neither  Avaioste:gia nor  DavaUodes as  previous-

ly defined is monophyletic  (Tsutsumi &  Kato 2005,

Tsutsumi et  al. 2008),

    In a molecular  phylogenetic  tree, Para-

da'vallodes m"ltidentata  (type) is nested  within  the

gem]s Davallodes emended  here (Tsutsumi et  al.

2008). Previous taxonomic treatments of  it, however,

 differed among  authors,  lhfudavallodes was  rec-

 ognized  as a gefius lntermediate between AraiostE:gia

 and  Davallodes (Ching 1966b, 1978, Pichi Sermolli

 1 977, Wu  1999). Many  other authors  placed R  inul-

 tidentata inAruiostqgr'a (e.g, Copeland 1927, 
'1947,

 Tagawa  &  Iwatsuki 197e, Sen et  al. 1972, Kato

 1975, 1985, Kramer  1990, Nooteboom  l992).

 Nooteboom  (1994) included J]kernclavaglodes (as
 Areiiostegia) in Davallia s.1. DavaUades menzbrein-

 ulosa,  one  of  fbur species referred  to fuvaclavallodes

NII-Electronic  
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by Ching (1966b), is not  close  to R  muttidentata,  as

suggested  by scale  characters  (Kato l975), It was

placed in DavaUodes (Copeland 1947, Kate  1975,

1985, Kramer 1990) orAvaiostqgia  (Sen et al, 1972,

Holttum  1972, Nooteboom  1992). We  conclude

that, although  R  multicientata  and  D  me]nbvanulosa

share  hairy leaves, Ilrradavallodes is an  artificial

assemblage  in the genus Davaltodes,

Genera  excluded

Gymnogrammitis  GrifTith

    Not. Pl. Asiat. 2: 608, 1849; Icon. Pl, Asiat. 2: pl.
    129, £  1, 1849; Tat:d.-Blot &  C, Chr,, Lecomte,  F].

    Gen.  Indo-chine  7(2): 117, f. 14, 1939; Ching,

    Sunyatsenia 5: 220, 1940; Fl. Reipubl, Popularis

    Sin, 2: 284, 1959; Acta Phytotax. Sin. 11: 13, 1966;

    Acta Phytotax. Sin, 16(3): i6, 1978; Pichi Sermolli,

    Webbia 31: 343, 1977; Kato, J. Fac, Sci. Univ.

    Tokyo  III, 13i 565, 1985; Kramer in Kubitzki (ed.)
    Fam, Gen. Vasc. Pl, 1: 80, 1990; Nooteboom,

    Blumea 37: 186, 1992; Wu, Fl, Reipubl, Popularis

    Sin, 6(1): 198, 1999, 
-[fype;

 (lymnogiummitis

    doreijbrmis (Hook,) Ching ex  Tardieu &  C. Chr

    IVbtes on  the systeniatieposition.  The  system-

atic  treatment  of  Clymnogiummitis,  along  with

Araiostegia, being assigned  to Davalliaceae has

been widely  accepted  (Tardieu-Blot &  Christensen

1939, Ching 1940, 1959, Sen &  Sen 1971, Sen et al.

1972, Pichi Sermolli 1977, Kato 1985, [fagawa &

lwatsuki 1985, Wu  1999). Copeland (1931, 1947)

did not  recognize  the genus, synonymizing  it under

AJuiostagia (see also McNcill  et  aL  2006: 245),

while  Nooteboom  (1992, 1994) recognized  the

genus thJmnog"ammitis and  reduced  Avaiostegia

under  Davaltia. Ching (1966a, 1978) and  Wu  (1999)
separated  G.vmnogrammitis as  an  indcpendent fam-

ily Gymnogrammitidaceae,  RecentlM Schneider et

al, (2002) provided molecular  evidence  for the sys-

tematic  position of  Gymnogrammitis  in

Polypodiaceae s,l. (Smitb et al, 2006), which  was

supported  by Tsutsumi &  Kato  (2006).
    The  finely dissected leaves and  pseudopeltate
scales  shared  by dymnagrammitis andATuiostegia

are  convergences,  The  sister  relationship  of

(lymnogrammitis and  Selliguea (inclusive of

Crp/psintts) indicates that diffbrences in the genera
have been produced  by abrupt  modifications  of

characters,  c.g. Ieafdissection (finely dissected vs.

simple  or  lobed) and  venation  (free vs, anastomos-

ing). Close comparison  among  polypods will  reveal

the  evolution  of  the  morphology  of  Gymno-

grammitis, by which  the genus has long been
regarded  as  non-polypodioid.

Leucostegia C. Presl

    Tbnt, Pterid, 94, pl, 4, f 11, 1836; Copel., Phi]ip. J.

    Sci. 34: 252, 1927, Gen, Fil, 86, 1947; Fern  FL

    Philip. 1/ 167, 1958; Thrd.-Blot &  C. Cbr., Lecomte,

    Fl, Gen. Indo-chine 7(2): 112, 1939, p,p,; Holttum,

    Rev  Fl. Malaya 2: 351, 1955; Ching, Fl, ReipubL

    Popularis Sin. 2: 296, 1959; DeVbl  &  Yttng, Fl.

    Taiwan  1: 278, l975; Pichi Sermolli, Webbia  31:

    343, 1977; Kato, J. Fac. Sci. Univ. Tokyo  III, 13:

    564, 1984; Tagawa &  Iwatsuki, Fl, Thailand 3(2):

    168, 1985; Kramer in Kubitzki (ed,) Fam, Gen.

    Vasc, Pl. 1: 78, 1990; Nooteboom, Blumea 37: 184,

    l992; Fl. Males. Ser. II, 3: 274, 1 998; Shieh, DeNbl

    &  YlaLng, Fl. Ibiwan, 2 ed., 1: 197, 1994; Wu, Fl.

    Reipubl. ?opularis Sin, 6(1): I78, 1999. 
-IYpe:

    Leucostegia immensa  (Wall. ex  Hook.)  C. Presl.

    IVbtes on  the systematicposition. Leucostagia

has long been assigned  to Davalliaceae because of

their similarities  in the creeping,  dorsiventral rhi-

zome  densely covered  by scales,  dissected leaves,

and  marginal  sori with  cup-shaped  or  shell-shaped

indusia (Copeland 1927, 1947, 1958, Tardieu-Blot

&  Christensen 1939, Ching 1940, 19S9, 1978,

Holttum 1949, 1955, Sen et aL  1972, Kato 1985,

[Ihgawa &  Iwatsuki 1985, Kramer  1990, Nooteboom

1992, 1998, Shieh et al. 1994, Wu  1999). In amol-

ecular  phylogenetic analysis,  Tsutsumi  &  Kato

(2006) showed  that  Leucostegia  is close  to

ll)/podematium ofHypodematiaceae,  which  is far

frorn Davalliaceae and  included in Dryopteridaceae

(Smith et al, 2006), Schuettpelz &  Pryer (2007)
insisted on  thc monephyly  of  the two  genera and

Didymochlaena  and  the exclusion  of  them  from
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Dryopteridaceae.

   Leucostegia and  Jlypodematittm share  long

creeping  rhizomes  densely covered  by basifixed

scales,  simple,  dorsiventral dictyosteles, and  sori

fixed at  the base (in L, immersa; fixed at the base

and  sides  in L, pallidd) CPerez Arfbelaez 1928, Kato

&  Mitsuta 1980, Kato 1985). They are  also  similar

in the lithophytic growth fbrm: Leucostegia grows
often  on  rocks  and  is also  terrestrial and  epiphytic,

while  thpodematium grows in crevices  of  lime-

stone.  The  similarities  in the rhizome,  stele  and

scale are  likely adaptations  to similar  habitats.

We  thank  C. FTaser-Jenkins for his valuable  comments  and

eajoyable  discussion, and  the directors of  the National

Herbarium of  the Netherlarids (L), Institute of  Botany,

CAS  Herbarium, Beljing (PE), KY, oto University Herbar-

ium (KYO), and  the University of  Tokyo Herbarium (TI)
for allowing us  to examine  specimens.  NNe are  also  indebt-

ed  to H, Nagamasu  and  D. E. Bouffbrd  fbr thcir nomcn-

clatural and  linguistic suggestions.  This study  was  partly
supported  by a  Grant-in-Aid fbr Scientific Rcsearch from

the Japan Society for the Promotion ef  Science.
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AppENmx.  New  combinations  that uccompany  the proposed generic classification  ofDavalliaceae,

Araiostegiella clarkei  (Baker) M.  Kato  &  Tsutsurni,

comb.  novL  
-Davallia

 clankei  Baker, Syn. Fil. 91, 1874.
-Apuiostegia

 clarkei  (Baker) Copel., Philip. J. Sci, 34:
241, 1927; Noot., Blumea 37[ 170, £  3, 1992; Wu,  Fl.
Reipubl. Popularis 6; 173, 1999 (as A. hookeri); Noot.,
Blumea 39: 176, 1994, p.p,

Araiostegiella faberiana (C. Chz) M,  Kato  &  Tsutsumi,
comb.  nosc  

-Davallia
 clarkei  Baker  var.faberiana  C.

Chr., Acta Horti Gotheb. 1: 73, 1924. LA"uiostegia

foberiana (C, Chr,) Ching in C. Chr., Ind. Fil, Supp], 3:
120, 1934; Tagawa &  Iwatsuki, Fl, Thailand 3(2): 152, f
11, 2, 1985; WU, Fl, Reipubl. Pepularis Sin. 6: 174, 1999.

Araiostcgiella perdurans  (Christ) M. Kato &  Tsutsumi,
comb.  nuy,  

-Davalli.a
 penturzins Christ, Bull, Herb.

Boissier6: 970, 1898. LAJaiostegia perduvans  (Christ)
Copel., Univ Calif Publ. Bot. 12: 397, 193 1; Ching, FL

Reipubl. Popularis Sin, 2: 294, 1959; WU, Fl, Reipubl.
Popularis 6: I75, f. 31, 1-lO, 1999.

    Davaltia parvipinnula  Hayata, Materials Fl,

Formosa: 431, 1911, -Leucostqgiaparvipinnula (Hayata)
Hayata, Ic, Pl, Formos. 4: 205, f 139, 1914. LAvaiostegia

papvipinnula  (Hayata) Copel., Philip. J. Sci. 34: 241,

1927; Ching, Fl, Reipubl. Popularis Sin. 2: 292, 1959;

Shieh et al,, Fl. faiwan 1: 186, f 74, 1994.

Davallodes beddomei  (Hope) M. Kato &  Tsutsumi,

cemb.  noy  
-Davallia

 beddomei Hope, J. Bomb. Nat.
Hist  Soc, 12: 527, t. 1, 1899. rmA,uiostagia beddomei

(Hope) Ching, Fl. Reipubl. Popularis Sin. 2: 288, 1959;
Wu, FL. Reipubl. Popularis Sin. 6: 171, 1999.

Dava)lodes hymenophylloides  (Blume) M.  Kato &
Tsutsumi, comb.  novL  

-Aspidium
 hymenopilylloides

Blume, Enum. Pl. Jav. 172, 1828. -Areziostagia bymeno-
plo,lioicles (Blurne) Copel,, Philip, J. Sci. 34i 241, 1927;
Fern  Fl. Philip. 1: 166, 1958; Holttum, Fl, Malaya 2:
363, f 21O, 1955. -Davaliia ip,menopbylloides (Blume)
Neot,, BIumea 39: 186, 1994.

Davallodes imbricata (Ching) M.  Kato  &  Tsutsumi,

comb.  noy  
-Amiostelgia

 imbricata Ching, Fl. Reipubl,
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Popularis Sin. 2: 291, 1959; Tagawa  &  Iwatsuki, Fl,

Thailand  3(2)i 152, il 11, 3, 1985; Wu,  FL  Reipubl,

Popularis Sin. 6: 173, 1999.

Davallodes multidentata  (Wall. ex  Hook.) M. Kato &
Tsutsumi. comb.  noy  

-Davallia
 muitidentaia  Wall. ex

Hook.  in Hook.  &  Baker, Syn. Fil. 91, 1868; Noot.,

Blumea  39: 188, 1994. -ATuiostagia muitidentata  (Wla11.
ex  Hook.) Copel,, Philip. J. Sci. 34: 241, 1927; Ching, Fl,

Reipub1. Popularis 2; 295, 1959; Sen et aL, Kew  Bul1. 27:

232, 1972; Noot., Blumea  37: 173, 1992, 
-Para-

ddvallodes multidentata  (Wall. ex  Hook.) Ching, Acta

Phytotax, Sin, 1l: 20, 1966; Wu, Fl, Reipubl. Popularis

Sin. 6: 164, £  30, 5'8, 1999, `multidentatttm'.

Davallodes  pseudocystopteris (Kunze) M.  Kato  &

Tsutsumi, comb.  nov.  
-Davallia

 pseudoqystopteris
Kunze, Bot. Zeit. 6: 68, 1850. -A,uiostegia pseudo-
cystopteris (Kunze) Copel,, Philip. J. Sci, 34i 241, 1927;
Ching, Fl. Reipubl, Popularis Sin, 2: 287, 1959; 'Ihgem\a

 &

Iwatsuki, Fl. Thailand 3(2): 155, f 11, 4, 1985; Wu, Fl.

Reipubl. Popularis Sin. 6: 169, 1999,

Davallodes pulchra (D. Don)  M.  Kato &  Tsutsumi,

comb.  nev.  
-Davallia

 pulchra D. Don, Prodz Fl, Nepal,

1 1, 1825. -Araiostagia pulchm (D. Don) Copel., Philip,
J. Sci. 34: 241, 1927; Ching, Fl, Reipubl, Popularis Sin. 2/
288, 1959; Tagawa  &  Iwatsuki, Fl. Thailand 3(2): 154,

1985; Wu,  Fl. Reipubl. Popularis Sin. 6: 170, 1999,

Davallodes }runnanensis (ChrisO M. Kato &  Tsutsumi,

comb.  ne-  
-Davailia

 yunnanensis Christ, Bull. Herb.

Boissier 6: 970, 1898. -Atztiostqgi'a .vunnanensis (Christ)
Copel,, Philip. J. Sci. 34: 241, 1927; Ching, Fl. Reipubl.

Popularis Sin. 2: 290, 1959; Wu, Fl. Reipubl. Popularis

Sin, 6: 172, 1999.

Humata  cerniculata  (T, Moore) M. Kato &  Tsutsumi,

comb.  nov  
-Davaliia

 cornicutata  T. Moore, Ind. Fil.

292, 1861; IIolttum, Fl. Malaya 2: 359, 1955; Noot,,

BIumea39: 177, 1994.

Humata  seramensis  (M. Kato) M.  Kato  &  Tsutsumi,

comb.  noy  
-Davallia

 semmensis  M. Kato, J. Fac. Sci.

Univ. Tokyo, sect  III, t4: 223, 'f. 2, 1989; Noot., Blumea

39i 210, 1994.

Humata  undulata  CA!derw.) M  Kato &  Tsutsumi, comb.

noy.  
TPdrasorus

 undutattts  Alderw., Bull. Jard. Bot.

Buitenzorg, ser. 3, 4: 317, f 14, 1922. -Davallia undu-

lata (Alderw.) Noot., Blumea 39: 21 1, 1994.

Wibelia  chaerophylloides  (Poir.) M.  Kato  &  Tsutsumi,

comb.  nov.  
-1}Aichomanes

 chaeropIij?lloides  Poir. in

Lam.,  Encycl. 8: 80, 1 808. JDavallia chaertrpfp,lloidbs

(Poir.) Steud., Nomencl.  Bot,, Crypt. 146, 1824; Tardieu-

Blot, Fl. Madag.  Polypod. 1: 39, 1958; Alston, Ferns

Fern-aliies W  Trop. Afr. 53, 1959; Schelpe &  Anthonyl Fl.

S. Africa. Pterid, 171, f, 54, 1, 1986.

VVJibelia decurrens (Hook.) M. Kato &  Tsutsumi, comb.

nov.  
"Davallia

 decurrens Hoolc,, Sp, Fil, 1: 167, t.

44B,  1846. -Atziiostegia
 ciecttrrens  (Hook.) M,  Kato,

Acta  Phytotax. Geebot. 26: 158, 1975,

Wibelia denticulata (Burm. £ ) M,  Kato  &  Tsutsumi,

comb.  no-  
rAdiantuni

 denticulatum Burm,  £ , Fl, Ind.

236, 1768. rDavatlia
 denticutata (Burm. f.) Mett. ex

Knhn,  Fi!, Decken.  27, 1867; Holttum,  Fl. Malaya 2:

359, E 206, l955; Copel., Fern FL Philip. 1: 174, 1958;

NQot,  Blumea  39: 178, 1994.

    PV7betia etata  (Forst.) Bernh., Schrad, J. 1800(2):

122, 1801. -  1}'ichomanoides elatum  Forst., Fl. Ins. Aust.

n, 474, 1786. -Davaliia denticulata (Burm, f) Mett.

ex  Kuhn yar, elata  (Forst.) Mett. ex  Kuhn  in Miq,, Ann,

Mus, Bot, Lugduno-Batavi  4: 288, 1869.

    threstia elagans  (Poir.) C. Presl, Epim,  Bot, 99,

185I. `  "ichomanes  eleguns  Poir,, Legons Fl. 79, l820.

Wibelia  dimorpha  (Holttum) M. Kato &  Tsutsumi,

comb.  noy.  
-DavaUia

 dimotpha Holttum, Gard. Bull.

Straits Settlem, 9: 122, 1937; Fl. Malaya 2: 362, f. 208,

1955. -Davallia
 divaricata Blume  var.  dimorpha

(Holtturn) Noot., Blurnea 39: i82, 1994. -Avaiostegia

dinio,;pha (Holttum) M.  Kato, Acta Phytotax. Geobot,

26: 158, 1975.

Wibe)ia divaricata (Blume) M. Kato &  Tsutsumi, comb.

nov  
-Davallia

 divaricata Blumc, Epim,  Pl, Jmi. 237,

l828; Holttum, Fl. Malaya 2: 362, f. 209, 1955; Copel.,

Fern Fl. Philip. 1; 173, l958. -Avaiostagia divaricata

(Blume) M,  Kate, Acta  Phytotax. Geobot. 26: 158, 1975;

Noot., Blumea  39: 180, 1 994.

Wibelia embolostegia  (Copel.) M. Kate &  Tsutsumi,

comb.  nov.  
-Davallia

 embolostagia  Copel., Philip. J.

Sci., Suppl, 1; 147, t. 3, 1906; Fcrn Fl. Philip. 1: 171,

1958; Noot., Blumea 39: 182, 1994.

Wibelia epiphylla  (Forst.) M. Kato &  Tsutsumi, comb.

nov  
-Davallia

 qpipbytla (Forst,) Spreng., J. Bot. 1799(2):

271, 1800. -Davallia denticulata var,  epiphytki  (Forst.)
Mett, ex  Kuhn  in Miq., Ann. Mus, Bot. Lugduno-Baiavi

4: 288, 1869; Noot, Blumea 39: 180, 1994.
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Wibelia formosana  (E[ayata) M. Kato &  Tsutsumi, comb.
nov,  

-
 Davallia.formosana Hayata, Materials FI. Formos.

430, 1911; Shieh et  al.  FL  Taiwan  1: 188, 1994; Wu,  FL

Reipubl. Popularis Sin. 6: 183, 1999. 
-Araiostegia

divarieata var. formosana (Hayata) M.  Kato, Acta

Phytotax. Geobot. 26: 158, 1975,


