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THE PTERIDOPHYTA OF TAIWAN

CHARLES E. DEVOL®

About 640 species of ferns and fern allies have been reported from Taiwan.-
Since this island lies partly in the tropics and also has a large number of mountain
peaks of over 10,000 feet, there is a very wide range of habitats on Taiwan, thus
supporting both tropical and temperate types of vegetation.

Matsumura (1904), Sasaki (1928), Kudo (1931), Suzuki (1931) and Masamune (1936,
1954) have prepared enumerations of the ferns for all or parts of Taiwan. Hayata,
Nakai, H. Tto, and Tagawa have described many new species and made a number
of studies and revisions on many of the families and genera of our ferns, Keng
(1952) prepared a report on the Pteridophytes giving descriptions of the genera, and
stating the number of species per genus. DeVol (1959) published a key to the gen-
era of the Pteriophytes and Ito {1944) published an illustrated flora giving pictures
and descriptions of 512 species of ferns found in Japan and Taiwan, nearly all of
which are known from Taiwan.

Up to the present time no work on the ferns of Taiwan has been published,
which includes keys to all the genera and species. This paper seeks to bring toge-
ther the work of many botanists. A revised key has been prepared for the genera.
Descriptions of genera, keys to species, and descriptions of “all species together with
distribution records are given. The author owes much to those who have preceded
him and all his co-workers here in the Botany Department especially to M. T. Kao,
our field collector and to my assistant, C.C. Chuang.

The delimitations of the fern families has been the subject of debate for many
years {Ching 1940 b, Copeland 1947, Tindale 1961, 1963) This is not the prlace to go
into a discussion of the merits of the different systems. The purpose this paper is
to enable students to identify the ferns of Taiwan and not to endorse or criticise
any arrangement of ferns. Families are recognized but any system is only considered
a tentative arrangement.

The same can be said for the genera. I have not split the genera as finely as
some, nor made them include as wide an assemblage as many do.

The keys only go as far as species, no effort has been made at this time to
recognize varieties.

The references are not necessarily to original descriptions of species, very often
they are those most easily accessible to our students and may be written in‘Chinese
or Japanese as well as in English or Latin.

Chinese names of genera and species are given when they are known. Japanese
names can be found in Masamune’s and Sasaki’s enumerations.

) Professor of Botany, National Taiwan University.
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TAIWANIA No. 10

A REVISED KEY TO TE GENERA OF THE PTERIDOPHYTES
FOUND ON TAIWAN AND ADJACENT AREAS

Sporangia borne in strobili, sporocarps. axils of small leaves,
or at base of grass-like sporophylls.....coveiiiiiiiiniiiiiiereiieaninnsness 2

Sporangia borne on the back or margin of ordinary fronds or

on specialized fronds, or portions of fronds........cooviiiiiiiiiiiiiiiie, 9
Aguatic: plants. .. .. meisndevom o mocrgh mEET S AT R R SR PN SBT3 3
Terrestrial or e pIDhYEIC  PlaITS 25 iaf « mahins s 'esis s o se i itBEEs b ba ol o Miaat aaid e e 6
Floatniiom Wate s s he . mad Rl st s+t Bmene rlschin b5« DTS SRR SRR L 4 4

Rooting in mud (paddy fields, ponds or ditches, may be dry in

Cortalll SEASONS) e dadn honts « 283 aTaE vihhn Ses U0 410 eBin i VA o RN 5
Leaves less than 1 mm long, without midrib, imbricating, upper

lobe papillate, lower lobe submersed, sporocarps in pairs at base of

Towerlobe sl Bty sl e oot oo dens wiiTed 2R st iR am emE i ast e ve i s Azolla
Leaves 1 or more cm. long, with midrib, papillae with apical

hairs, sporocarps borne in clusters on dissected root-like

STibmeread leaves carin T - Yy sl « SElds nE0 GG R R (AT R e s Salvinia
Leaves grass-like, elongated, tufted, with basal sporangia;

stemicorm-likesmo . avich wnfaen. Duetarom. & S mh sien st wie ohk Isoetes*
Leaves 4-lobed, rhizomes widely creeping, sporocaps attached

to stipe, or at base of StIPE...cciieriiiiiiitdiarsavisanssniiiiaaes Marsilea
Rush-like plants with hollow, jointed stems; strobili terminal........ Equisctum
Stems creeping or erect, not jointed, hollow or grooved .................... 7
Stems dichotomously branching; sporangia 3-lobed, borne on

the branches, in axils of minute scale-like leaves...........ccoovinntn Psilotum
Stems covered with small closely imbricating leaves.....ovveiiiiinianinnnn. 8
Spores of two kinds, median and lateral leaves usually dimorphic....Selaginella
Spores of one kind, vegetative leaves not dimorphic................ Lycopodium
Aquatic plants, floating or rooting in mud, fertile fronds with

narrow pinnae, sori marginal, indusia reflexed ..................... Ceratopteris
Terrestrial, epiphytic or petrophilous plants ..........coiiiiviiiiiiiiiinn. 10
Tree ferns with an erect trunk-like stem, and fronds in a

TVh g1 ha 2 L o1 0 o EANNRNPRERRE R U & S S SR B WRES TR 11
Not tree ferns, but sometimes with very large leaves .........ccoviivennnns 16

Trunk about 1cm. in diameter, and 1 m. tall; fronds about 30 cm.

long, deeply bipinnatifid; sori linear, parallel to costa; indusia as

in Blechnum when young but shoved back and sporangia

appearing acrostichoid when old ..........oiiiiiiiiiiiiiiiiiin, Diploblechnum

*

Not reported from Taiwan
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Trunk up to 8cm or more in diameter .......cvviiiiiiiiiiiiiniiiiininnanns 12
Sori costal, borne in areolae, parallel to midrib; exindusiate;
fronds pinnateic. d doee s Booshat. saaeesii s bbbt aliis simhanuseeis Brainea
Sori medial, dorsal on veins, fronds bipinnatifid to tripinnatifid............. 13

Trunks very short, usually less than 1 m. tall; sori linear on one
or both sides of veins, indusia linear, single or back to back

WithiIacIniate THATGING & s o0 oot e R s oy S i bl e Diplazium
Trunks up to 3 or 4m tall, fronds often very scaly beneath................ 14
Indusia very thin cup-like, globose, easily abraded ................c.nt. Cyathea
INAUSIA ADSEIC 2 5o v st 55 s el m.a7 50 5 58 a5 s 6 6las S0 W08 o arm v W W Bl Steesre wlalatats 15
Rachis and rachillae dark and polished..........covieiiiiinennnnn Gymmnosphaera
Rachis and rachillae not polished .......c.oiiiiiiiiiiiiiiiiiniiennns Alsophila
Ferns with slender twining rachiS....ovveeiiieiiiiieieeeeeieenennnn Lygodium
| 26 Vel Rl o) 21 3 DY 4 E- Nl SV s ik e S0 Sl R M e 17

Sporangia borne on spike-like, or panicle-like parts, or borne on

fertile fronds or parts of fronds which are conspicuously

untlike the sterilef b B r St e i, Faa b U Gl fio vt s o Shaiis e 18
Sporangia borne on the back or margin of ordinary foliage fronds

(stipe of fertile frond may be longer or pinnae slightly contracted)........ 44
Sterile part of blade linear and grass-like, or finely dichotomously

dissected (segments 1-2 mm broad); with short tern-linal or

digitate fertile apical spikes; sporangia with apical

annulus and longitudinal dehicense. . .ovviitininiriinneneennnnineennnns Schizaea
BErns N0t -a5.AD0VE «ranmnansmrm s siois Tl o e i b s Sy AR A S5 T s 5 o s e 19
Fertile and sterile fronds dimorphousS. . e vvviiiiiiineieiiieeiiniineeeeanns 20
Fertile and sterile segments parts of the same frond...............covunn.. 38
Leaves simple (usually entire, if lobed only with terminal lobes or

pedately lobed, never pinnately lobed)......ooviiiiiieiiiiiiiiiiinneennnnn. 21
Leaves deeply pinnatifid to decompound .......c.couuiiiiiiiiiiiiiiniinnnnnn. 26
Lamina covered with stellate hairs ..........ccivivivnn. Pyrrosia (Cyclophorus)
Lamina swithout stellate Wairs o« coon s vovvsas v atalftons Jeelinod. 380 22
Sporangia in sori or coenosori, epiphytes ....oviiiiiiiiiiiiiiiiiiiiiiiienns 23
Sporangia covering the much constricted lamina........coviiiriiiiinnnnnn.. 24
SoniSIPerfcial s s sor s amabres s ononssenintee laahas Lemmaphyllum
Sori sunken, pustulate; fertile fronds 30-40 cm long, sterile fronds

1205 CIICIORE ot sicmvntoin vonis s s s aes s ese s sm s Myromecophia (Phymatodes)
Sterile leaf with 3 or 4 main veins at base....c.ovvereiiieerennns Cheiroplenra
Sterile leaf with only one main vein at base ......c.cvuiiiiiiiiiiiiiinan 25
Rhizome creeping, stipes uniseriate........oveeiieeiieiineerranenennn Leptochilus

Rhizome. short, stipes tufted . .....ovicivonssne s sans pomoinaahid Hemigramma
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Sporangia nearly sessile, borne in clusters (not usually on the

margin or dorsal side of pinnae), without a true annulus;

dehiscence terminal; with long trichomes mixed in with the
chisters.of:Shorangias. o slitsenicid ahani aniar pvditah Jeilao. b Osmunda
Sporangia stalked, borne on contracted pinna, with a definite

annulis, dehiscencedlateralss. vt v ibiier b Bt sttt b D R A 27

Fertile fronds without a blade but with sori grouped in globose

bead-like groups; sterile frond with anastomosing veins .............. Onoclea*
Fertile fronds not bead-TiKe........oiuiieiie et eeens 28
Fern without scales or normal hairs; hoth fertile and sterile

leaves pinnate (or sterile only deeply pinnatifid) ...........oovvunn.. Plagiogyria
Ferns with either scales or hairs, or both scales and hairs.................. 29

Rhizome scandent, reaching to tops of trees; pinnae articulate
L0 L ACHIS o Saiinivares oo ebetse S TSTos i eE A et h T e & o BN Lomariopsis
Terrestrial ferns; pinnae not articulate to rachis .........cvuvn... Nl 30

Sori parallel to costa; indusia linear, continuous, reflexed

1601015 AT o 7o Y R s L oL TN o et Yo, e e S 31
Sorlmotiparallel Torcosta. i ntese wsmen R T A N 32
Sterile frond pinnate or deeply pinnatifid..........overiirrnrrnnnn ... Blechnum
Sttt O D A s b Ay s e o i i it S o e Matteuccia
Veins free . vl Earlns OfFm immsnet coati =, ...................... 33
Veins retiCUlate. v svwis vesoims s maaiitaidab R ey L L b 35
Indusia formed by reflexed leaf margin.........ooeeeeineonnonnnnn. RS 34
Exindusiate, both fertile and sterile leaves pinnate ............cvvu.ns Egenolfia
Small ferns; indusia nearly meeting at costa; stipe bearing

thin chaffy-scalesicamat chmurerian: Baind, 15« ox o o e salmrm] Cryptogramma
Medium sized to large ferns; indusia narrow, not reflexed to

costa; stipe usually only scaly near base, scales dark brown............. Pieris
Withodt ineluded. NeinletS v woormninsl il Sine D, Ao i) Bolbitis
With ineluded, ¥eitilets s irsmamas s snmmimhn. oteilate sttt aateye T o 36
Lamina pubescent, hairs multicellular, especially so near margins....Quercifilix
Laming. SlADTOUS « e vy nmeiiem il ninimanomn. doume st weivesone shnsgencs 37
Venation as in Tectaria ........oiuiiieinieieieeeeieaeennnann, Hemigramma

Excurrent veinlets in areolae, not forking, directed away

iy ol oy G clolo] : RESIURGRTRACpe e SR P S A Sy S S A A L AT Bolbitis
Fertile pinnae at the apex, middle, or lower portion of an

otherwise sterile frond; sporangia borne in dense clusters, not

borne on back or margin of lamina; sporangia opening by

teEnainal: dehiSEense: s i wvrar s ¢ on s tiiis bisan am i St e o...Osmunda
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Fertile leaf or pinnae much constricted at apex or with a spike
or panicle-like fertile segment branching from or below the

sterilecblade &: v soparidicomanicelne Jhatesanla slasmarscmn dnimalin o 39
Sterile blade entire, simple; veins retictlate....ooeeveeee i erereeennnennn 40
Sterile blade deeply lobed or COMPOUN. vt eteee e eeeeeeeeenaneeannnns 42
Fertile apical portion much constricted, linear; sporangia

ACLOSTICHOIA : cinetis diivmrn T nosm vl e romie oo e Belvisia (Hymenolepis)
Sporangia horne on a spike-like Segment........vvuiieiiniriiiiiiiaiaanan. 41
eherrestiial.plants ol it oS Do s L e Rl ok Ophioglossum
Epiphytes, pendent ..... bl e Sele ook I Al T e T e s ol e e Ophioderma

Sterile blade tripartite, each division with an elongate linear

lanceolate terminal leaflet and one or two elongate lobes, thus

appearing 7-9 lobed; veins free; fertile spike long-stalked..... Helminthostachys
Sterile blade pinnately divided, or tripartite with many small

ultimate divisions. « coes satrrrsperrrrn e DorEr TR T T PSRt e e S e s 43
Epiphyte, with humus collecting leaf base, upper fertile pinnae

much:constricted; bead-like.. =time, wleibnlifn soil S ity 2o, Aglaomorpha
Terrestrial, leaves fleshy, fertile segment branching from sterile

FEORT st T e T A e o BT bt b ol asmu B wipm oo allemies s e Botrychium
Fronds 1-cell thick, thin, translucent «...vuuveneiessesseroseneneseeresennsns 45
Eronds. more. than d eell thiekiiuvus i sin dirdeadls St mabit nsarim dr by 15 s o 59

Indusia tubular, mouth truncate or expanded; receptacle exserted

....... i A L S e R e ek s (PR ER G anes - 46
Indusia 2-lipped, divided to base or conical below and 2-lipped

above; receptacle shorter than lips of indusia (except in

it Metingitim) - Fedt Baesnr el SIRy o SRR SrsratE (Hymenophyllum) 56
Fronds distant, rhizome often filiform ......c.vvriiiiiiiiiiiiiiiiininanns 47
Bnondsvelustered e wrvanesevessiiimnd STl f s gly pavca B 52
Bronds sihleh o s v s ar i s el ety masa k| 48
Fronds: pinnate to. decompound ... 5o daiiamainy ds it st st i e o - 49

Fronds reniform to orbicular. upper margin deeply cleft,

stipitatedeal mr. b s e mnonm as cleimimarrma Do, aindpe i Gonocormus
Fronds orbicular, margin entire or lobed, peltately attached, or

obovate and shortly stipitate; false veins and a marginal vein

tsually Dreseitifmns s iorsin loniniany s R IR R LD Microgonium
Lateral false VeInlets Prasent. ceiiv s sinmee s st i S 18000 Crepidomanes
Lateral.false veinletuabSen o oimmm i Bnabn oot il s 50
Margins with a row or two of specialized cells...........covviiiiineina.... 51
Margins without specialized cells .....coviviniiiiiiiiiiiineannns Vandenboschia

Lamina:glabrofs s trmsinni g B taee. (ansmecnt Seadicaan J0m . Crepidopteris
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Lamina bearing lomg: browit-Hafte i st s o sraslimomeinn. Pleuromanes
Cells transversely elongated; fronds; small, pinnately divided.._. Abrodictyum
Cells not transversely elongated, fronds large, rhizome stout................ 53
Bronds pitlflle slioss o b obadoidtas csbom, et gkt ey Cephalomanes
Fronds bipinnatifid to decompoliids st morsame Sndalommaboeduild sellas i@, . 54
Stipes without bristles, terrestrial ferns .............................. Nesopteris
SHDEE WD DI v i s AR ety et 53
Receptacle very long exserted; bristles on stipe about 2 mm
long; cell walls very thick and pitted; terrestrial ferns......... Selenodesmium
Receptacle shortly exserted; bristles of various lengths up
to 5mm or more; cell walls thin; terrestrial or epiphytic......... Callistopteris
Receptacle .exsertodus wumeede saents s g S deBanhSant srwst atatomim . 57
Receptatle Inelufletmimmtil rudinws wimand e wrdm ot B T e | 58
Fronds dichotomous, more or less fan shaped, segments may be
Of mOSQUAL TENRIN iiniy v owei cromessn s sy e oy edh o o s Microtvichomanes
Fronds pinnately compound, margins usually toothed ............... Meringium
Margin of fronds and lips of indusia entire........................ .. Mecodium
Margin of fronds and lips of indusia toothed................... Hymenophyllum
Fronds simple, some S S AR ST 13T e S NI LI B e ¢ e e 60
Fronds COMPOUML. +.o dnaa s u s s 6k 3. 5 devmrspiliis s ST S il M Ay ol 93
Sporangia following the veinlets often covering the lamina,................ 61
Sporangia in distinct Sori Or COENOSOi...............\'oveeeeeieese 65
Venation obscure on fertile fronds................ooonoonoeeo o 62
Venation distinet, reticulate. ..............ooovueineesss e 63
Fronds with stellate hairs, veins reticulate ............. Pyrrosia (Cyclophorus)
Fronds without stellate hairs, veins parallel, meeting in a
WATEMAN e $0d Los bovssitaninsins oietite foabs oo ided hosds Elaphoglossum
Leaves glabrous, base of lamina attenuate 7. sh s b innth Antrophyllum
Leaves pubescent, base of lamninal CoTdate . St B O el ot gl mepei® | 64
Venation menisciod; DATLTN SNEITe L. iy o o Frsnmssn i ook b Abacopteris
Venation irregular; margin deeplys lobed . mebeesdim, mb et bn s b Dictyociine
Sori exindusiate, (usually superficial sometimes immersed in leaf
tissue) often with a reflexed margin covering the sporangia................ 66
Borl-Wwith diidusie i inas s hesmmiasarisiamieismas il hamedoride .. 86
Sori in a continuous marginal, submarginal or single medial line;
L00HAs BNEAY, YOIy HATTON sy svuis coinmavits avnmmm el ot ariat s Limndiil 67
Sori usually dorsal; when marginal, round and distinct..................... 71

Sporangia confined to apex of lamina borne in a deep groove;
branched hairs on margin of 1amina.............ovuuuuunnonnn.... Scleroglossum
Sporangia not confined to apical RArt Oflamind se:nal gor rretate 1o s 68
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F ro_nds with, stellate. BAILS. .. s am e meen B ERE L SO0 ARSI AT Bk Saxiglossum
Fronds without. stellate: Bairs ..o b b wmemewnss we I EL R o0 SR AT GG o e 69
Fronds less than one mm broad, with a costa and a single branched

veinlet running parallel to costa; idioblasts present; sporangia

borne in a single medial 1IN« s vovssm e ssmism sainss snbpmemd e Vaginularia
Fronds 3-10 mm broad (very rarely wider); coenosori marginal

or on either side of costa and parallel with the costa............cooiiiin.tn 70
Spicular idioblasts present in epidermis, at X 20-X30 showing as

short dark wrinkled lines running cross ways of frond; sporangia

in continuous marginal, submarginal, or in medial lines................ Vittaria
Without spicular idioblasts; herbarium sheets stained purplish;

coenosori lying in a groove on either side of costa; margins

reflexed and costal ridge wide with edges protruding toward

33 (e e i TR M g S R et R NS Drymolaenium
SotT TIIEAT: (i e Felsisiine Grnpii e s B cse ora s s lvavs o s o7 [piaisuaiales 72
Sori round or oval (immersed sori may be in a longitudinal slit)........... 73
Veins distinct, sori parallel to oblique veins.......... ..ot Colysis
Veins hidden, sori oblique to costa; nearly parallel in species

With VEry Narrow leaves. ... eviiviet it ainse i issnaasenens Loxogramme
Lamina covered with stellate hairs........cccoviviiinnn. Pyrrosia (Cyclophorus)
Lamina without stellate hairs..........ccvviiiiiiinnn 0 S, AR o oo omifil
Sori marginal, deeply immersed, opening toward margin as in

Davallia; fronds deeply pinnatifid......cocvveiiermmieiiiesiaeisseesans Prosaptia
SOTTAOTSAL e wiv nmevamene s rbe s oo s AET S5 407 £ AN ORI ITRT TS R R Rt S S 75
Hirsute on margins, costa or lamina..........cciiiiiriiiiiiiiiiiieianns ot b
Margins not hirstutesil. SR S s mn i Bk SO LS TR s S e 79
Lamina entire....c.coeetencenns G s R S S .. ..Grammitis
T 1YL [yt NS R SONC A ORI SO AL (L~ L i
Sorus covered by lower half of the pinna turned toward

DT L L D n it o aaseee svetns e enen o e e b s Ve 3 S SRR S e Ao v N Calymmodon
Sorus not covered by fold of pinna.........coouiiiiiiiiiiiiiiiiiiiinaraanns 78

Each lobe or pinna with a single simple or forked vein; sori
SUDETACIAL st vrs e s aims st waiio uracst wa s ot e o AL L A S0 Xiphopteris
Each. lobe or pinna with a main vein and pinnately arranged
veinlets;.sori sunken or superficial ... .ioiiiiii it it e i Ctenopteris

With distinct humus collecting fronds or with the hase of

frond modified for humus collecting .....vvviiiiiirriirrnrrrneeeniiannns 30
Without humus collecting Te@Ves. .. iivii wene s cuvi st i foasnveeaasssrrees 81
With distinct humus collecting leaves. ... .ooiiiiiiiiiniia e ...Drynaria

With base of leaf widened to serve as a humus collector ..... ... Pseudodrynaria



81.
81.
82.
82.

83.
83.
84,

84.

85.

85.

86.

86.
87.

87.

88.
88.
89.
89.

90.

90.
91.
91.
92.

92.
93.
93.
94,
94,
95.

95.

TAIWANIA " No. 10
Margins cartilaginous, Sori Iarge.............ooovueeerieeoses 82
Mazginy 00t Cartilaginons... .o s atisiomim s amind i tn i fhvssei .o 83
Margins with a notch between main lateral veins.................... Crypsinus
Margins not notched; sori often sunken; fronds deeply
DIDHEET i sy i i san il s 5l Do, shycie srimd Phymatodes
Sori covered with peltate scales, at least when young ..........ooovuvuno... 85
Rorl without peltalefSanledist, 00 000107 Dol aemy Yo ohie slie an o 84
Fronds always deeply pinnatifid ; sori large, in one row on each side
o e R R e A B e Polypodium
Fronds simple, undivided, or pinnatifid; sori usually small and
il b e R I i e o1 e e A A Microsorium
Veins usually obscure, sori in a single line on either side
bR BT s e s S e . el Sieheniediiien Lepisorus
Veins distinct, sori in a row between the lateral veins.......... Neocheiropteris
Indusia reniform; sori in a single row on either side of costa........ Oleandra
Indusia Hnear. ... .oiiiuiiniiiteiie e et e e oo 87
VEDRION OBSCURS. ex s i 69655 g s gl B s 88
Vet distinets v s s st vt wves sin e b i il b 89
Fronds lanceolate, long attenuate, rooting at apex.................. Camptosorus
Fronds palmatifid or deeply pinnatifid.................. P T S e L Doryopteris
Venation reticulate fomning-ateoldsumn : Harvameni vleesbe Svibaia s uih o b0 a
Yenation nokretionlate. i v il aani atr e s b ekt i SIS o 90
'y PO BORTALY ot o v 205 SRR e s < s i Blechnum
aa. Sori often double, following oblique veinlets ..................... Diplaziopsis
The lateral parallel veins uniting in a continuous marginal
VeIl BOLL BIEIE, cox s yoss v swsn vosenan bas sty Thamnopteris (Asplenium)
VIS P08 oo AN R A ot o i i B o B ) 9
Sori often doubled; indusia placed back to back........ccvuurnunn.... Diplazium
OB TIRE e ese s  E mtcoiromBs A ms bas A p 92
Sori arranged in opposite pairs, borne on adjoining veins; indusia
opening toward each other, the two sori becoming confluent........... Phyllitis
Serinot drranked i DAl by i so A R e e Asplenium
Fronds palmately divided ...........c.o0iiuiineneenseneinss Dipteris
Bronds not palmately: divided s o vvvs ksl ol mima Fomasinlios « . 94
Fronds pseudodichotomously branched ...............o..oovuivnoonennonnsn 95
Heonds SUets 5 plam e, deesis st cpmuntimsttinn s ik bl begme b s 96
Fronds pinnate above last fork, veinlets more than once
ORI eier s sn i st ko Fsnmsud s s oo sateeenil At Dicranopteris
Fronds bipinnate above last fork, veins only once forked........... Hicriopteris
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Sori in compact groups, sporangia wall thick; pulvini at base of
pinnae, fleshy stipules at base of stipes........... i I N T, 97
Sori not in compact groups; sporangia wall 1-cell thick, without

pulvini or stipules................. e s e 99
Sporangia in a synangia,........c.ccevunn. SRR e R s Marattia
Sporangia free, crowded into a double line, opening by a

lohgitudinal SHt.:. . cesmsi: ieevims oo s v i La% o LRSI SIS TS o o6 SN DS a0 s 98
Fronds pinnate, sori medial........ovivriiiiiniiinererennannnn Archangiopteris
Fronds at least bipinnate, mature fronds very large; sori

SUDTHATEINAL 5 s v s i s b e S e Dt R L S e e Angiopteris

Sori exindusiate or apparently without indusia, margins not reflexed

except inl HYDOIEDIS. i« vivvst sesmnpisnsnsvnvioni s i D e e R e SR 100
Sori covered by reflexed leaf margin, or by an indusium at least

WHEN FOTNG sasimors L o sl swivde 3y niin s 50 P oin s Beies Feaines i e e 126

SORI EXINDUSIATE

Sporangia completely covering the undersurface of the terminal

pinnae, fronds pinnate, lower pinnae sterile .............ooiiiiiit Acrostichum
SDOrAnZia NOL ACLOSEICIOIUR & i Sttt b v w s el A A iaTs HHE e et ath wa il 51 e o 101
Stipe dnd Tachis Tdark Holslad . T A SN i s et s 102
Stipe and rachis not dark nor polished..........coiviiviiiiiiiiiiiiiinnns, ..106
Undersurface of lamina farinose, sporangia borne along the free

NRITID v st sona i sihantety S T A A e o Pityrogramma
Undersirface NOt TATTNOSE L r i vy Simaas so e s e s S5 Gasibe o sosee s 103

Undersurface, stipe and rachis densely tomentose; hairs covering

the Sporangia; “Veins ODSCHIer s Trt il tr e e s B ot ot St e S e 0 aa Gymmnopteris
Undersurface not tomentose; veins clearly visible .....cooviiiiiiii it 104
Ferns very small, tripinnatifid, up to 15cm tall; sporangia following

the veins; veins with swollen tips, not reaching the margin;

without hairs or scales on undersurface.........c.cooviviennneeenenn. Anogramma
Ferns medium to large; sori round, dorsal on veins; veins

TUNNINE: 10:the: Marginu: «:»daak ohds Ga v tanatism st S caa e TR DU saafiniilons 105
Undersurface bearing straight white hairs on costa

....................................................... Phegopteris (Thelypteris)
Undersurface bearing scales on €CoSta.....ccvvvirriiiienriinenenans Gymnosphaera

Stipes articulate to rhizome, rhizome scales clathrate, fronds
SRR A O sy riness i e rindin St e T A B S s R T SR e 107
Stipes not articulate to rhizome, scales usually not clathrate
(except in Ctenitis and Dictyopteris) .. oveeeeirernnnrnrriernninarerennnns 111
Margins cartilaginous with a notch between lateral veins ............ Crypsinus
I\ 25 o K5ty (0] Bt G B | [0 o el N Rl e e Rt A N304 A A Rl 108
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108,
108.
109.
109.
110.
110.

111.
111.
112.
112.
13,
113.
114,

114.
115,
115.

116.
116.
117,
117,

118.
118.
119.

119.
120.
120.
121.

121.
122.
122.
123.
123.
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Fronds pinnate, pinnae articiiate torpachisainas. cava daRamns o Arthromeris
Fronds deeply pinnatifid; if pinnate, then with adnate pinnae .............. 109
Sort Tiiear st )iy Bl onl D EC IR, ¢ mitrrs 3 e e e et S Colysis
T o T e L Lk Wi o i, JYTON [ Truesu L S 110
Veins conspicuously anastomosing; sori small, multiseriate ........ Microsorium
Veins free or with one row of costal areolae; sorus borne on

the ‘efid. of. included. Felilet s e b i s e s s BT sl Polypodium
Sporangia following the nearly parallel veins,.........o.oovvun.... Coniogramme
Sori linear, round, oblong; or sporangia following reticulate veins.......... 112
N CINBUETEE 00 fore s Do rrereh stk i oiab oveaosomstosetvesiolsteen T oedaatesasoov ot et S Y S O T 1 113
Veltisshotifreans auiaasr ohsiend, ool wbnunsos a0 sinish B b 122
Lamina articulate to top of Stipe «vovvvrvti i i eeeannss Gymmnocarpium
Lamina without a distinct joint at top of StDE «.ovvuvr e eieerennnn. 114
Ferns without any ordinary hairs or scales, both surfaces

225 01 (R ORI . R S S e = T 0 | N Monachosorim
Ferns strictly glabrous or with hairs or scales or hboth ........ccovvvuvnnn.. 115
Fronds glabrous, stipe more or 1esS SCaly.....ouvvtirerrirneeeae s, 116
Fronds with hairs on veins, rachis or leaf blade, scales often

2 A < s 118
SO ToUNdAn R ol STRRES Gy el R s L et i S R 117
Sori linear, fronds bipinnate to decompound ........... L e Cornopteris
Lrondsspinihate Toe s Rl e, Stes b B e S Dades RN Dryopteris Scottii
Fronds decompound (4-pinnate); base of pinnules with a large

thin scale; indusia present when young, fugaceous ............o..... Acrophorus
Sori oblong, fronds hirsute, bipinnatifid........ovvviiieevneennn.n. Leptogramma
ST HOUIT B it oot v e e s e e s e T S o 119
Sori marginal,. covered by reflexed leaf margin when young,

stipe, rachis. costa bearing multicellular hairs........covveeiivrnrennnn. Hypolepis
SO dOrSATS o R R R N IR R L e ¢ et e e R D 120
Fronds pinnate, often proliferous; stipe and rachis scaly...... P Polystichum
Fronds pinnatifid, bipinnatifid, or tripinnatifid .......cooviiiiiniiiinvineenn.. 121
Hairs on upper surface of rachis and veins usually

multicellular, brown, CrISPed. v ine iomnss su oo se s aos s anises s Clenitis
Hairs white, straight, unicellular............vvinirinininrnrnnrnenns. Thelypteris
Veins reticulate, forming irregular areolae. . ....voeeeereer e eennennnens. 123
Venation meniscioldl i i 5 i i o s sk st s s as B s b e e 124
Sporangia following the reticulate veins; veinlets hispid............. Dictyocline

Sori round (with reniform indusia when young) usually
appearing exindusiate when old; veinlets and sori with

. glandular hairs ...... B Sy S e G D e e Dictyopteris (Tectaria)
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124.
124,
125.
125,

126.

126.
127.
127.
128.
128.
129.

129.
130.

130.
131.
131.
132.
132.
133.
133.

136.

137.
137.
138.
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Bronds prolifarolsi q . oo o e pbtleaten b sl St uehicse o s imand Goniopteris
Fronds not: DroliferOonS .o as wasisme ssss.q i vinn o s v s - o e 125
Rhizome creeping; fronds distant ........eeeeeeneerneennernnecnnenns Abacopteris
Rhizome short, erect; fronds tufted..........ccoovvriiiiinnnn, Stegnogramma
SORI WITH INDUSIA
Sori dorsal, sometimes terminal on veinlets and thus very near

the TTALEIN so e i v s we e sy am sree sl D O e R 127
Sorismarginal or submarginals: ie e s e s e e e S 155
TSI ITIEE L AOT o uiucoesie tsve siaorsoibanmier s als s avogacas st e s ataaie e o wiivs ue 6 WLE e PR N ok Lo e ool 128
Indusia SUDELIOT it s vooivawn s smesisin saiswe s ORI SN ) e B S 130
Indusia stalked, globose, splitting at top when mature ............... Peranema
Indusia lobed or cleft into Narrow SEgMENtS.....uuiirernererinnnaerarnnenns 129
Stipes breaking some distance above rhizome, lamina pinnate
L0 B DT A b e L R A A AR A v A R AR R A e (e e TR Woodsia
Stipes not breaking off in the middle, lamina 3 to 4 pinnate......... Cystopteris
Indusia linear, or curved and crossing veinlet in

Athyrium sometimes broad, almost reniform................. ..o 131
Indusia round, reniform or oblong.....ciiiiiiviiiiiniiiiiiiiiiiiaiiiiriarans 137
Sori parallel to costa or main veins of pinnule ..............oiiiiiiiiiL 132
Sori oblique to costa and main veins of pinnule.............. ..ol 134
Sori continuous (COENOSOIi) «vevurvvireriinerrraneeennn AT ST ST 133
Sori distinct, often immersed in tiSSu€ ........ovvvvineiiriiiiininan, Woodwardia
Fronds pinnate; rhizome short; stipes tufted................c.oiit. Blechnum
Fronds bipinnate; rhizome erect, tree-like, up to
GIEL It Al 5 rmiaisBeasarn e v slagmed e B Dinevteos - Es et o Tape %3 Diploblechnum
Sori usually doubled, indusia placed back to back ......cooviiiiiiiat, 135
Sori single, linear; or curved and crossing veinlet............coooiiiiiiant 136
Veins free, or only basal veinlets uniting as in Cyclosorus........... Diplazium
Veins anastomosing forming areolae .......c.ccvieeiiiiiiiiiernininnns Diplaziopsis

Sori single, linear; rhizome scales clathrate; basiscopic edge of

leaflet decurrent on edge of rachis groove; stipes with 2 vascular

strands below, uniting upwards into a 4-armed strand, fronds

wsallysmall s o sl TR A LR Gl S SR S e e e Asplenium
Sori curved, crossing veinlet; scales soft, thin; edges of rachis

grooved on upper side, often thin and raised, leaflet of lamina

not decurrent, stipes with 2 vascular strands uniting upwards

into a U-shaped strand, fronds terrestrial, large ............. ... Athyrium
Tndusia: renifortn Or -oblong wuv s sntne e rai o n M St il e B, S A0 o 138
Tndusia -Tound o oy ors i T et e s e e R R S S 152

With a large thin scale at base of each pinnule, indusia oblong
attached by its base, fugaceous........ saaath af e nlniane aa, Acrophorus
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138.
139.
139.
140.
140.
141.

141.
142,

142.
143.
143.

145.
146.
146.

147.
147.
148.
148.

149.
149,
150.
150.

151.
151.

152,
152.
153.
153.
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Not bearing a scale at base of PINNUIES. .. v ettt 139
btk or B s SR o S el SR T SIS QU TV o g s s W, 140
Venation varioﬁs, 1TE0 A= NI G © Tt 5 ¥ F e SUR TICCRS, S SRR s i 149
E e Sar Tl ATE 0 BACIHE v ome s i B R s T I (B s T 141
Pinnae not articulate to rachis..........ouiuiennine 142
Stipes articulate to a pseudopodium just above the rhizome,

S5 a IR o b P e A e o of e M Wbl b o e Al b e, o S Arthropteris
Stipes not articulate to rhizome, stipes tufted, < s i S s e Nephrolepis
Lamina more or less pubescent, at least on upper surface along

FACHIS AN COTED vt croriv 515 hiae a5 75051558 sm ot soe s enattosa s aPararas s sia Ay s osrors it o o 143
Lamina not pubescent, stipe and rachis often Scaly..........oovvruovnnnnnn. 147
Haire white-stratohtie i omtile Lot . oou v n ot it g e el 144
Hairs brown, crisped, multicellular on upper surface of rachis and

veins, stipes scaly, . e 0. p A hene e dmiale bt Clenitis
Lamina bipinnatifid to bipinnate........c.oveeiiirieeinn e, Thelypteris
Lamina tripinnatifid to decompound...........couuuuueimen e, 145
Undersurface of lamina with bullate scales, first pinnules always

ANAATOTIONS 2 72t oams s feista sombha o stedieasmsmbasst et i 4 L s e e Rumohra
Undersurface without Bullate SCAlES. . .v.vusveerveirentnenrerreaseransnanenns 146
Hispid along veins, scales at base of stipe sparse ................... Thelypteris
Both surfaces densely pilose, base of stipe covered with bright

PUFOTSTSCAIES : v wats sivoiaimionihie s » st NI R o oth Bmempora el T Xl Hypodematium
Fronds cespitose, rhizome Short ..vvvurvirinniiir it e e areeann, 148
Fronds distant, rhizome creeping, first pinnules anadromous........... Rumohra
First pinnule in all except the two basal pinnae catadromous........ Dryopteris
First pinnules always anadromous; rachis zigzag, abruptly

joined -to. straight Stipeli ol bhaiiiian v d e i e s e Acrorumohra
Veins reticulate, forming irregular areolae (Tectaria)........oeevrenrenenn.. 150
One or more pairs of the opposite veinlets uniting............vvuvvnn... LG
Areolae with included veinlets. . ... viiieie i e Tectaria
Areolae without included veinlets; yellow glandular hairs borne

dlong veinlels On UNAErSIAe ..« cuwmses s s st s s Sais s Dictyopteris
Only one or two lowest pairs of opposite veinlets uniting............ Cyclosorus
All opposite veinlets uniting and forming an excurrent intermediate

veinlet (meniscioid venation).........cvuiiiiint it Abacopteris
Pinnae articulate t0 TachiS. ....uvtvneerr e e e Nephrolepis
Pinnae not articulate 10 Bachis s s s 50 St i e er b aes o s e il 153
Fronds simply pinnate, margins entire or serrzlate........ooeveeeneeernennn. 154

Fronds pinnate to decompound, margins often aristate; pinnae usually
with an auricle, or with the first pinnule enlarged, veins free ...... Polystichum
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154,
154.

155.
155.
156.
156.
157.
157.
158,

158,

159.
159.

160.
160.
161.
161.
162.
162.
163.

163.
164.

164.
165.

165.

166.

166.

167.
167,

Veins reticulate; sori multiseriate ...........covviiiiia... Arec e Cyrtomium
Veins free or with one or two rows of areolae, sori medial in a
single row on each side of costa, at end of anterior basal veinlet

.................................................................. Cyrtogonellum
SORI MARGINAL
Indusia 2-lipped.co. e o Siendor e i i i S e e, Cibotium
1oL s kB P L N ) 0 o T T s b e S SR, 156
Indusia opening on margin or toward margin.........c.oiiiiiiiiirnnnnnnnnn. 157
Indusia opening away from the margin.........coiiiiiiiiiiiiiiinnnnnnnnnn. 166
Indusia long, linear, rhizome scales Very narrow............c.eeeeernnnnnnnns 158
Indusia tubular, cup-shaped, or attached at base and with sides free........ 159
Veins free; pinnae short, dimidiate, margin often lobed, sori
usually continuous on unlobed pinnae ..............cooiiiiiiiiiia..,, Lindsaya
Veins forming costal areolae, pinnae lanceolate, margins rarely
lobed; SOr1 CONTINUDUS -/ orhi. s s il v S oot i s o Sl o st s e Schizoloma
Rhizomes scaly; stipes articulate to rhizome in most species ............... 160
Rhizome hairy or with very narrow scales; stipe not articulate to
TDIZOTING o 2iia Seecars atana & <o Sis o esoe b Tach. e BTG Tehn Soat iraacat s wie s o) VAT 78 WEPRTs AN o SbLRtere e, SR 163
IRATISTAL T AT v sovir e e oeTh s e Tl s ohal Shava or st el B0 ot S Davallia
Indusia attached at base, sides free................... (e MO D oo Sl 161
Terrestrial ferns, rhizome bearing small scales and hairs............ Leucostegia
Epiphytes, rhizomes covered with large scales..... AT s e e o 162
FrondS COTIATROUIS  sis vivwiere .o wvuinra st Wesrmdass s 6 oxsvataate sbe o 58 w4 Honr ta 3008 s briala 500 Humata
Fronds thin, finely dissected ....cooviiiiiiiiiii i eieeennnnnn Araiostegia
Ultimate segments cuneate, rhizome scales very narrow
....................................................... Stenoloma (Sphenomeris)
Ultimate segment not cuneate; sori at ends of single veins.........oo...... 164
Indusia attached at base, sides free; rhizome covered with narrow
brown scales; fronds pinnate to bipinnatifid................ s Gt Tapeinidium
Indusia cup shaped, rhizome covered with long stiff hairs .................. 165

Lowest pinnae longest, sori marginal, indusia united with margin of
SITIUS e ot ot e N s e R i) Dennstaedtia

Lowest pinnae often shortened, sori submarginal, indusia free

from 'matgin.. Jo A e e B AR T AN T T L Microlepia
Indusia reaching nearly to costa, ultimate segments elliptical,

VEry BHATl: v v e vic i ms b S ey S AT S R s ey Onychium
Indusia not reaching to costa, ultimate segments not elliptical.............. 167
Sonigcledtlysdistinetslsd o lnmie. st amtnleienes nblaalie s mf sl cannal A0, 168

Seri cofitinuous Orrconfluent! . eivdte i inmndein . In il doadn s B A6
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168. Rhizome and stipe hairy, hairs multicellular; sori small, borne on

end of a single vein; indusia formed by reflexed marginal lobe ...... Hypolepis
168. Rhizome scaly; stipes dark, glossy, often scaly at base; sporangia

borne upon the reflexed marginal lobes........ccooiiiiiiiii it Adiantum
169, Stipes dark. glossy.in: s vueas . w8 saae srarai s SRl ieiTee S o e s e S g+ 170
169, ' Stipe 10t SlOSET i fin vhow et sy o T R e it et U e VT S s 176
1700 S Venation, ObSEULE, o hics va ot i sine st ot dos v S sia e sadeame o able o et ol o v 171
1705 Venatlon GiStinGCT. st st s mas i Shoais s als shuars sim o etatue oms avs woietero- e ity e oo 172
171. Fronds palmatifid, glabrous indusia continuous...................... Doryopteris
171. Fronds bipinnatifid, densely covered with reddish tomentum, :

sporangia eventually covering undersurface of lamina.............. Notholaena
172. Many veins anastomosing, fronds large, pinnae opposite, pinnules

opposite, with stipule-like pinnules at base of pinnae................ Histiopteris
172. | <ALl VEINE FF8 o cuis velsatvivn ot v os o o s ter e oo RIE L 8 sl 2oho oiwiesgom e Shmdes SlawALs 173
173, " LAming TATINOSE DR e s v aie v ¢hisariers s eaa o sesie » saerstals Aleuritopteris
173. Lamina not farinose beneath.........cooiiiiiiiiiiiirnnnneeninennenieaannanns 174
174. Indusia distinct but often confluent, ends of veins thickened........ Cheilanthes
17 TR ATIS18 (0 O I O LS e et ¥ s s oo o e g et B o a5 S A RGP o) o He T o e S | J 175

175. Stipe and rachis hispid, stipe covered with small scales; small
petrophilous ferns....5...covvvvveinnnn S e S R RN e T Pellaea
175. Stipe and rachis glabrous; not scaly; medium to large terrestrial

176. Rhizome hairy, not scaly; undersurface of lamina pubescent;
with a thin narrow indusium under the thicker reflexed leaf
LR S et e WO B S i e 0 SN R e e e TTE Pteridium
176. Rhizome and base of stipe scaly; undersurface of lamina glabrous;
fronds often dimorphous; many species have very long linear ultimate
segments; indusia formed by thin reflexed leaf margin (without an

Sl i b (DL hE i e S e T R P R >k Pteris

I. PSILOTACEAE

Vascular plants without roots; stems erect or pendent, unbranched or dichoto-
mously branched; rhizomes mycorrhizal, protostelic; aerial stems siphonostelic; leaves
elliptical With a midrib, or scale-like and lacking a midrib; sporangia borne in axils
of leaves, 2-3 lobed, eusporangiate, lacking tapetum; homosporous; gametophyte
subterranean, cylindrical, mycorrhizal, sometimes with vascular tissue. 2 genera.

1. Psilotum Swz. #ISHHE

Rhizome bearing rhizoids, aerial stem green, simple below, repeatedly dichotously
branching . above; pith of sclerenchyma tissue; leaves small, scale-like, vein-less,
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scattered; sporangia 3-lobed, on adaxial side of the minute leaves; spores hilateral;
sperms spiral, multiciliate. 2 species, one in Taiwan.

1. P. nudam (L.) Griseb. BIERS
Brown, 1931:110, Ohwi 1957:3, Tagawa, 1963:6
P. triquetrum Swz. Rosenburgh 1915:24

Aerial stems green, erect or pendent, 10-50 cm long, angular; leaves awl-ahaped,
1-2 mm long; sporangia in axils of fertile leaves.
Distribution: Tropics and subtropical regions.
TAIWAN: Widely distributed, known from Taipei, Hsinchu, Taichung, Nantou,
Pingtung, Taitung, Hwalien Counties.
Habitat: Terrestrial or frequently epiphytic on tree ferns.

II. EQUISETACEAE

A family with only one genus. See characters listed below.

2. Equisetum Linn. ARIRE

Rush-like perennial plants with underground rhizomes; aerial stems jointed,
grooved, hollow, with silica on the ridges and stomata in the grooves, simple or with
one to many branches at a node, fertile and sterile stems both green and alike, or
the fertile ones lacking chlorophyll; c.s. of the internodes show a large central
cavity (the centrum), a smaller cavity under each groove. (the wvallecular), and a
very small cavity under each ridge (the carinal); leaves small, laterally fused into
sheaths at the nodes, upper portion of each leaf is a tooth, teeth persistent or deci-
duous; strobili terminal on stem or branches; sporangia borne on the back of a
stalked sporangiophore; spores round, green, with hygroscopic elaters; prothallus
green, lobed; chromosome number #=108 for all examined species; sperms large,
coiled, multiflagellate. 23 species, one on Taiwan.

1. E. ramosissimum Desf. subsp. debile (Roxb.) Hauke #25®f Hauke, 1962:33,
Hauke, 1963:61.

Stems 20 cm to over 1m tall, 1-5mm broad, irregularly branched, evergreen;
stomata in single lines in the grooves; sheaths green, cylindrical, 4-12 mm long;
teeth brown to white, drying and deciduous; cones apiculate.

This subspecies is very similar to the subspecies ramosissimum but this one
differs chiefly in having an individual endodermis around each vascular bundle
rather than having a common endodermis surrounding all vascular bundles,
Distribution: This subspecies is the southern form, being known in Southern Asia
from India and Ceylon to the Philippines Indonesia and New Caledonia.

Taiwan: Widely distributed, known from all counties on Taiwan.
Habitat: Along mountain streams and paths, from sea level to 2000 m,
To be continued
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