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6. NMAGUIN (Appendix)
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Lygodium flexuosum (L,) Sw,

Fhizome shori-tcreeping, underground, 5 mm, thick j
bearing frondsclose together 3 clothed with pale multicellular

hairs, Lamina 2-pinnate, dimorphous ; sterile pinnae near the base

of stipes, threc deeply lobed, edges finely toothed, fertile pinnae

on the middle and upper paxt of frond ; pinnac consigts of 2-3'Pin~
nules on each side of the costae ; lowest pimmee largest about 25

¢ty long and 14 come wide ; terminal pinnule gimple, base of pinnules
cordate, short stalk atvached to the primary-rachis, apex narrowed j

largest pinnules about 9 cm, long and 2 am, wide, the lower pimmules

af the base alternatc ;3 texture thin i veins free, usually branch
off 3 times forked, distinct on both surfacesv; fertile pinnules
slightly narrower than sterile one. Sorl albng the edges of lobe of
pinnules, each with a main vein that branches off, each vein bearing
a single sporangium, cach sporangium has its own indusium gsothat a

gorus consists of a single sporangium, each sorus 2-5 mm, long.

Digtribution India, Celon, Malaya, Australia, China,

Thisland ; this descripted sample collected from Konthathan Water
Fall (Doi Suthep), 558 metres above the sea level,
Bcology common climbing on trees in wixed deciduous

forest,
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Gleichenia linearis (Burm,.) Clarke

Rhizome long=crecping @nd branches, about 4 mm, thick;
bearing well spaced fronds, apex covered with reddish brown multi-
cellular hairs and branches at the base., Etipe slendsr, srect,

" about 25-60 cm, long 3 rachis long ; rachis long and branches, Lamina
1=pinnate ;-main rachis bearing unequal primary rachis branches which
developement, apical bud btheen them covered with a pair of cordate
and bluntly lobes stipules, the rachis stops growing, and a pair of
lateral pinnae, each primary branch giveé off a second branch above
with apical bud between them ; the ultimate leaflets with base slight;y
narrowed, the middle part largest, apex acute and usually bends back-r
wards, leaflets about 13~25 am. long and 4-7 con, wide, deeply lobes on
edges, about 29 lobes ; texXtbure subcoriaceous ; veins free, fwice_
forked, ﬁggg very small, round, on the first and the third veins ox

on the first vein only of a series, no indusium,

Distribution Malaya, Thailand, this descripted sample

collected from Doi Puil, about 1475 metres above the sea level.

Ecology mountain ferns in hill evergreen forest.
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Hymenophylium sp.,

Rhizome long-~creeping, very slender, covered with
densely brown multicellular hairs. Stipe slender about 0.5 cme
long, coversd with hairs, Lamina simple, about 3-4,5 cm, long
and 1-1.5 cm, wide, deeply lobes on edges about 9-11 lobes on
cach side of costa, each lobe with several segments, rounded at
the tip; texture thir and firm ; velns free, each ssgment with
one vein; clothed with brown hairs as of the rhizome, veins
distinct on both surfaces. Sord on the terminal veiln at the
basal acroscopic, indusium'triangular, broad base, apex acute,
slightly longer than wide about 1 mmn, wide, thin, consisting of
two lips with entire edgos,sporangium about 234}1'long, round,

attached on the receptacle;

Distribution this descripted sample collected from

Doi Pui, about 1500 mcires above the sea level,

Ecology very small epiphyte fernms or rock ferms,

grow with mosgses and liverwort.
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Tlagiogyria communis Ching

Stock short ecrect, rather stout, apex without hairs
or scales 3 bearing block roots, amd o tult of stipes cloée
together, Stipe stine bf fortile lemina longer than the sterile
oﬁe, green, dark at the base ; broad base and flattened with
ridge on the back, bearing acrophores on each side of the ridge,
fhe upper surfece of stipe flattened with narrow wings on cdges,
the lewer surface broadly rounded,vascular bundle showing

U~ghaped. Lamina 1-pinnate, dimcrphous ; sterile lamina 35-48

. em, long and 15-20 cm, wide, 20~26 pairs of loteral pinnae,
middle pinnae largest, lower pimnae with short stalk about

2 mm, long, the upper pinnaec sessile ; pinnag 9.5-13 cm, long
and 1=1.3 om, wide, bose nearly rounded, apex acuminate, edges
with finely toothed throughout ; texture leatheryy dark green

veins frce, simple and once Fforked 3 feoritile laminu, numerous

pinnae, pinnae norrower than sterile one. BSori ncarly black,
covering the¢ whole lower surface of the ferkile pinnae except

the midrib, the pinnae w1l upwards at maturity ; sporangium
66uutlong.

Distribution Linlaye, Buima, Southern China, Sumatra,
Philippines Thailend 3 this descripted sompls colleeted from Doi

Inthanon National Park, about 2500 metres above the sea level,

Teology hiigh mountain ferms in hill evergreen forest,
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Crathea gigantea (Wall.) moltt,

Stock trunk, about 115 cm. long or more ; bearing a
tuft of fronds oﬁ the apex ; covered with smail scales. Stipe 87
cm, long oY more, brown o narely black ; clothed with dark scales;
rachis and stipe grooved, densely hgir& on above and hairless on
below., Leming 2-pinnate, about 150~153 cm, long and 80~111 cm,
wide, about 12-15 pairs of pinnae, each pinnae about 30~pairs of
pinnules, middle pinnae about 43-67 cm, 1oﬁg and 18-22 cm, wide :
pinnules 8-10 cm, long and 2-2,5 em, wide, sessile, tnequal bases,
apeXx acuminate with Tinely toothed edges, deep lobes on edges
about % from edges ; lobe about 5 mm, wide, the tip of lobé roundea;
texture thin ; veins free, simple, lobes divided by lateral veins,
about 5-6 pairs of veing per each lobe, the upper side of costae and
costules clothed with Qark brown scales, Soxi small, round, on the
middle of each véin iz a lobe, forming groups of inverted V-shaped,

Sporangium 46 X long, no indusium,

Distribution Thai, Southern Chinz, Burma, India, Celon,

Malaya, Penang, Thailand 3 this descripted sample collected from

Astronomical House CMU (Doi Suthep), 753 metres above the sesn level,

Ecology terrestrial ferns near ths streamsides, in

mixed deciduous forest,
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Pyrrosia adnascens (Forst.) Ching

Rhizome long~creeping, 2 mm, thick 3 covered with
scales} scales less than 1 mm, long, reddish-~brown, brcad base
then narrow towards the apex, pale edges with hairs, Stipe 4=-5 cm.

long, green. Lamina simple, dimorphous ; sterile lamina about 6-10

cm, long and 1.5-1.8 cm, wide, apex rounded and gradually narrowed
tc the base, bearing scattered stellate hairs on the upper surface
or glabrous when old, the lower surface bearing numerous stellate

hairs ; fertile lawmina about 9=14 cm, long and 1~1.3 cm, wide, the

upper half narrcewer than the lower half of lamina, apex about 6—8
nm, wide, edzes curve backwards ; covered with stellate hairs on
both surfaces, lamina longer and narrower than the sterile one 3
texture very fleshy ; veins not Visiblé. Sowi small, round, close

together on the upper half of lamina ; sporangium 394}{long, brown.

Distribution India, Malayz, SoutheChina, Thailand j
this descripted sample collected from Mae Klang Water Fall, about

260 metres above the sea level.

Beology epiphyte ferns, or on rocks near the streamsides,
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?yrrdsia mollis Ching

Bhizome shortucreeping, 1-2 mm, thick, bearing fronds
close together 3 covered with scales, scaloes ébout 2=4 mm, long,
peltate base, apex acute, hairy on edges 3 numberous roots on
below, §Ei£3 very short, not sharply distinet from base of lamina,
Laﬁina simple, about 10=25 am, long and 2.5-4 cm, wide, base very
Cuneate, apex acute, curved edges 3 texture rather succulent, the
lower surface covered with brown stellate hairs but the upper
sufface without stellate hairs 5 YEEEE not vigible, midrib raised
on both surfaces. §2£i-round, 1 mm. wide, almost covering the
whole lower surface of laming, regularly arranged oblique 4o the
midrib, three sori between the 1lgtoral vVelns ; sporangium abéut

68 M long with large dnric brown annulus,

Distribution Thailand } this descripted sample

collected from Phadum (Doi Pui), about 1350 metres above the Sea

level.

Ecology cpiphyte Fferns in hill evergreen forest,
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Pyrrosiag longifolis (Burm,) Morton

Rhizome 1ong-creeping, 253 mm, thick ;3 clothed with
rounded scalesg throughout, Scales about 1 mm, wide or more, dark
brown with pale edges, rather entire, Stipe 2-4 cm, long, purple,
not sharply distinct from the lamina $ base covered with the same
type of scales ag rhizome, ILamina simple, about 10-20 cm, Long
and 1-2 cm, wide, apiecal rart of fertile laming usually narrowed
about 1 em, wide orx iess, basé cuneate, linear, edges slightly
curved towards the costa ;_texture very fleshy the upper surface
smoothed and glabrous, the lower surface covered with grey sitellate
heirs throughout except the costa i veins not Visible, grooved
along the costa and raised up on balow, Sori round, 1 rm, wide,
close together on apical part of lamina, abbut 46 rows of gopdi
distributed between the cogta and edges, regulaxly arranged ; ggggggw'

gium 39“}1'10ng i Spore elliptic, light yellow, rough surfaces.

Distritn tion Malaysia, Queenland, Polynesia Thailand ;
—mmo iU sion
this descripted Sample coilected Trom Mae Klang Water Fali, about

360 metres above the sea level,

Ecology'epiphyte ferns near the Stresimsides,
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Pyrrosia stigmosa (Sw,) Ching

Rhizome short-creeping, 4-5 mm, thick 3 bearing numerous
roots below ; covered with dark brown scales, scales gbout 5 mm,
long, base narrowed, avex acuminaite with very slender tip, edges
toothed. Stipe about 15-21 am, long ; covered with densaly
stellate héirs when younge Laming simple, 11~21 cm, long and 3.,5=-
4 cm. wide, base cuneate, a@ex narrowed acute, the middle part
widest ; texture leathery, upper surfrace not bearing stellate hairs,
green, hydathodes appear as small white spots on edges, the Jower
Vsurface covercd with densely bright brown stellate hairs ;s veins
anastomosing,costae grooved on above, 1a£eral veins oblique sabout
45Q tc the costae, Sori small, round, % mm, wide, brown, irregu-
larly arranged within the areoles $ sovus consisting of 4-~6 sporan-
gium which arranged in ring shaped on the whole lower surface of
lamina and covered wifh densely light brown stellate hairs

sperangium 51}’(’101&5o

Distrdbution North-India, Indo~China, Sumatra, New

Guinea, Malaya, Thailend 3 this descripted sample‘collected from

Mae Klang Water Fall, adout 360 metres above the sca lovels

Ecology Rock ferms, near the streamsides,



225

Pyrrosia cberhardtii (Christ) Ching

Rhizome long-oreeping, 1.5 mm, thick, clothed with
scales, scales sbout 7 mm, iong and 1 mm, wide, dark hrown Peltate
base, apex acute, entire, cell wall pale in colour, Stipe about
9-15 cm, long, covered with stellate hairs, giooved on sbove with
raised edges. Taming simple, about 9-12 cm, long and 2-2,5 cﬁ.
wide, lanceolate, base cuneate; apex acuminate, entire ; texture
leathery, upper surface bright gree¢n, not stellate hairs, hydathodes
a sﬁall white spots on edges and well-spaced, the lower surface
covered with light brown of stellate hairs ; veins not visible,
midrib and lateral veins distinet on both surfaces, grooved on
above of midxib, Sori round, small about 1 mm. wide, irregularly
arranged almost the whole lower surface of lamina, sporangium 55_./LC
iong with rather large annulus spore round or elliptic, yellow

and rather rough surfaces,

Distribution Thailand, this descripbed sample collected

from Doi Pui, 1530 metres above the sea level,

Bcology epiphyte ferns in nill evergreen forest.



226

Pyrrosia mannii (Gies) Ching

Rhizome slender;‘long-creeping, about 2-3 mm. thick ;
covered with scalos, dark brown peltate base, apex acute, entire
edges, not clathrate, Stipe about 2-5 em, long, stipe of
sterile lémina shorter than fertile one, covered with stellate
hairs throughout, Lamina simpie, about 89 cm, long and 2083=3
cne wide, sterile and fortile lamina similar in shape, lanceolate,
8lightly broad base, apex acute, cntire edges ; texture leathery,
the lower surface 1lisht brown with numerous stellate hairs, the
upper 8urfacg green and hydathodes on edges H YEEEEJ midrib
distinet, lateral veins oblique to the midrib ; other veins not
distinct, as covered by stellate hairs. Sord rbund, on the whole
lower surface, arranged close together in scveral rows, oblique
on each side of the midrib, three rows of sori arranged between

the lateral veins.
Thailand
Listribution 3" this descripted sample collected from

Doi Pui, 1530 metres obove the sea level,

Bcology epiphyte ferms in hill evergresn forest.
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Drymoglossum piloselloides (Linn.) Pr.

Rhizome creeping, branched, 1 mm.-thick 3 bearing
black roots ; covered with scales throughout, scales dark brown,
pale edges with long hairs, base rather peltate in shape. Stipe,
sterilefrond sessile, fertile frond 5-7 mm, long, glabrous.

Leminsa simple, dimorphous ; sterile lamina more or less circular

or elliptic, 2.5-3 cm, long and 1«1.3 cm. wide, apex broadly
round, graduall narvowed at the base -3 texture 1eathery,succulent
surface bearing stellate hairs ; veins anéstomosing, midrib
distinct in basal half only, other veins not visible ; fertile
laming oblong, narrower and longer than the sterile one, about
4=5 cm, long and 5-7 mm, widé, apex rounded, graduall narrowed to
the base, upper surface grooved which opposit to the scri band,
midrib visible throughout. Sori long band on edges of lamina,
sori about 2-3 mm., wide ; sporangium 31¢%{1ong, brown, spore with
short spines on surface,

Distribution North-east India, Sumatra, New Guinea,

Theiland ; the descripted‘sample collected from Phadum (Doi Pui),

about 1350 metres above the sea level,

Ecology very small epiphyte ferns in hill evergreen

forest,
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Yepisorus longifolius (Bl.,) Holtt.

BRhigomg short-creeping, 3 mm, thick, green; covered
with brown scales, scales about 2.mm. long, broad base, apex
acute, cell wall forming network, edges with finely toothed.
§Eig§_about 2=3 cm, iong, green;'purplish when dry, not sharply
distinct from the narrow base of the lemina, Lamina simple,
about 20~25 om. long =and 1,5-1.8 cm, wide, linear, base very
narréw cuneate, apex acuminate, entire ;3 texture leathery ; E&Eﬁi
no vein visible on the surfaces but visible.by transmitted light,
midrib raised on lower surface. Sori round, light brown, about
3=-4 mm, long and 1-~1.,5 mm, wide, one row on each side of the
costae, usually in the upper part of lamina aboub %, sunk in

surface, 58,Lme. long, densely umbella~Sporonziums,

Distribution Northweast India, Burma, Malaya,

Philippines, Thailand ; this desoripted sample collected from
Doi Pui, alsoc found in Ruesee Cave aTrea, about 982=-1550 metres

above the sea level,

Bcology epiphyte ferns in hill evergreen forest,
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Crypsinus rhynchophyllus (Hook) Copel,

Rhizome long—creeping, 1=1,5 mm, thick } covered with
brown Scales, scales about 2 mm, long, narrow, peltate base, teeth
on edges, not clathrate ; bearing dense brown roots on below, stipe
green, stipe of fertile lamina.longer than the sterile one, Eﬁﬂiﬂé

simple, dimorphous i 8terile lamina about 3 cm, long and 1,5 cn,

wide, broad base, apex round and broad, edges thickened usually
notehed texture leathery, dark greeﬁ surfaces YEEEE mostely
hidden, anastomosing forming irregular areoles with free veiﬁlets,
costae and lateral veins dark 4in colur ; fertile laming narrower
than sterile 6-12 Clte long and 1=1,5 au, wide, base cuneate and
widest at the middle Part, the upper part of lamina Very narrow,
about 5-8 mm, wide at the tip, jﬁlgi_round, 1-2 mm, wide, g single
ToW on each side of costac, slightly sunk in cavity wﬁich appear
Prominent on the upper surface, sori present on the narrow raxrt of
lamina, no indusium i protected by umbella—paraphyses when young H

Sporangium 4641(10ng, elliptic,
.-'—m"#—.-,__

Distribution Halaya, Polynesia, Thailang $ thig
"—_—'—-'—"'——'—.——- ]

descripted Sample collected from Doi Pui, 1530 metres above the

Sea level,

Ecolegy smail eplphyte fermns in hill evVergreen forest,

associated with mosses and Liverwort,
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Loxogramme subeccstata (Hooks) C.Chr.

Rhizome 1ong~creeping, gbout 2,5 min, thick ; bearing
a gseries of fronds close together 5 2pex covered with brown scales,
about 2-3 mm, long, scale with broad base, apex acuninate, short
tooth on edges, cell weall Very dark and distinet, Stipe very
short and nct sharply distinet fronm the lamina, Iemina about 8-13
cm, long and 0.8-1.5 cm, wide, linear, base cuneate, apex acute,
- entire edges ; texture fleshy ; YSEEE not v181ble but transparent
- to light, anastom051nb a serdies of dirregular arecles with few free
veinlets, the midrib ralsed on both surfaces with higher ridge on
above, Sord long, about 3-7 mm, long amd 1-1,5 mm, wide, brown,
"in deep groove, obligue to the midrib or nearly paralelle to “the
edges, usually nearer edge than the midrib, appearing prominent on
the upper surface } Sporangium 47,!L long, pale in colour, annulus

rather large, spherical spores.

Distribution Malaya, Sumatra, Borneo, Thailand ; this

descripted sample collected from Ruesee Cave area (Doi Suthep),

- 982 metres above the sca ievel.

Ecology epiphyte ferns Or on rocks near the water fall,

associated with mosses and filmy fern, in hill evergreen forest,
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Drynaria quercifolia (L.,) J+Sm.

Rhizome long-oroeping, 2 cme thick or more ; bearing
short roots H apex covered w1th reddlsh brown scalos, soales 1 cme
long, basa broadly roundod apeXx Very narrowed, pale-edges and
finely tootheds. ILsamina sterile lomina (nest~leves) gessile,
81mp1e, about 14~17 cm. long and 11~ 15 cn, wide, base rounded,
apex acute, several lobes on edges, lobe nearly rounded, green
for a short time then dry on stom throughout, these nest-leévos

closed together and collected the other dry leaves for a long

reriod of time-providing minerals for the p;ants H fertile‘lamina,
stipe 10=15 cm.llong, green onlthe upper surface, purple on the
lower surface ; lamina simplé about 32-40 ¢m, long and é5-28 cm, -
wide, edges deeply lobes sbout 1=2 mm, from the oostae,‘lobés
'oblique, each lobe about 11=14 cm. long and 2—2.2 om.‘wide, apex
acute, edges serrate throughouf i texXture leathery ; veins anase
tomosing, containing few ffeé Veinlefs within areocles. §E£i
round, 2 mm, wide; fegular rows on each side of the costae, the . -
largest sori at the base of the costules, rather elongate; raised
- on the upper surface opposit the sori ; -sporangium 39JbLlong,
annulus translucent, no indusium,

Distribution India, Malaya, Australia, South China, .

Thailand ; this descripted sample collected from Phadum at (Doi Pui),
also found at Doi Pui ;'about 1300-1685 metres above the sca level.

Ecology epiphyte ferns in hiil gvergreen forest,
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Drynaria bonii Christ

Rﬁizqme iongrcreepiﬁg, fleshy, 1.5 démn. thick ;.apgx
covered with brown scales, scales about 1 mm, long, dark brown
beltate base, pale edges with ffinged hairs,_apex'ver&'ﬁarrow
and long. Lamina-the,sterilé nestAIeaves_SGSsile,covered the
upper surface of rhizome, OVQriaping each other, about 6-8 cm,
long and 4,5-6 cm, Wide,jovéte, mérgiﬁ with round lobes ; veins
prominent on both surfaces, anésfomosing with free veinlets in

areoles ; the foliage leaves with short wing stipe ;'1émina about

54=60 cm. long an& 22-30 cme wide, deeply lobes on edges nearly
to the midrid ; lobe well-spaced sbout 5-7 pairs, cach about 14-
16 cm. long and 3,5~4 mn.'wide; sinug 5 cm. wide at the base,
apex acute ; texturc leathery; dafk green j veins anastomosing
forming small areoles, distin&t on both surfécgs snd raised on
the lower surfgéé. " Sori round, small, irregularly arranged on

the area between the lateral veins, sporangiuﬁ 39J}L lohg.

‘Distribution South China, Indo-China, Thailand ; this

descripted sample collected from Konthathan Water Fall (Doi Suthep),

595 metres above the sea levele.

Ecology epiphyte ferns or on rocks in mixed decidnous

forest.
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Drynaria rigidula (Sw.) Bedd.

Rhizome very long, twining on tree trunk, about 1.2
cm, thick ; covdred with reddish brown scales, scales 8 mm, long,

dark brown peltate base then graduélly narrowed btowards {the a@ck,

épax acuminate, unicellalar hairs on edges..La@ing)sterile lamina
k(nest—leaves)-simple, 20~25 c¢m, 1o£g and 6=-9 an, widé, brown,

deeply lobes on edges about a half from edges, lobe about 6=9 mm,
long, apex acute, sessile ; veins anastomosing, distinct on both

surfaces, lower surface covered with whitish stellate hairs ;

feftile lamina with stipe about 13-18 cm; long, pu:ple, clothedf‘
with stellate hairs 3 lamina 1-pinnate.55-75 cm, long or more and
35-41 cm, wide, middle pinnae largest about 20 cwm, long and 7 mm,
wide, linear, base cuneate with sh§rt wings of the stalk, apex
“acute, toothed edges throughout ; textﬁfe leathery ; veins anasto-
lmosing forming rather large agreoles, one row on eachrside of the
costae, costae raised on both surfaées. Sori round, about 1-1;5
mm, wide; §ne row on cach side of‘the cdstae, one sorus in the |
_middle of each areole, upper surface of pinnae raised up oppqsit

to the sori, sporangium 27“/4-10ng.

Distribution Sumatra, Polynesia, Australia, Malaya,
Thailand ; this descripted sample collected from Konthathan Water

Tall (Doi~Suthep), 556 metres above the sea level.

" Beology epiphyte ferms in mixed deciduous forest. .
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Phymatodes longissima (Bl,) J,.5m.

Rhizome long—-qreeping, green ;'bea:-ing widely spaced
fronds ; covered with densely dark brown scales, ‘Scales 4-5 mm.
-~ long and 2 mm, wide at the base. §3§gg4g-60 cmg ioﬁg, green but
puiple when old, prominent base about 0.5 cm. léng. ‘Lamina simple,
78-95 cm. 1ong.and 21=27 cm, wide, deep.lobes on edges nearly to

the midrib ; sterile pinna about 37-44 cm, long and 18-21 cm, wide,

;l']-pairs of lobes, lobes wider than fertile lobes ; fertile p:i.z.’mjivi
about 15-18 pairs of lobes, each lobe 10-13 am, long snd almost 2
cm.IWide, apex acute, edges s_lightiy reflexed, entire ; tex'buré'
thin, bright green 3 Veins —.anas‘!:omosing with large areoles on eéch
side of costa. Sori round, large about 3 mm, wicie, pale brown,
regular rows on each side of the costa, ‘sori some‘bimes interrupted
arrange, sunk in cavity of the large a.réoles, sgora.ngium 51_/“‘

long,

Distribution Aussum, Indo-China, Malaya,Thailand ;
this descripted sample collected from Mae Klang Water Fall, about

360° mefreé above the sea level.

Ecology creeping on rocks n'ear the streamsides.
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- Aglaomorpha heraclea (Kze) Copland

Rhizome epiphy'be,' very large using around other
.treés 3 about 5-6 cm. thick_‘ s bearing densely hair—l-i!e dark
brown roots, and densely brown scales ;-scales about 1.5~2 cm,
long and 0.5 cm. wide, slightly broad base, narrowed tdwarde. the
upper half with pale hairs on edges. Lamina simple', sessile
80~110 cm, long and 25~37 cm, wide, base cordate about 15 om.
Wide;éqnsisting of 15-17 1d'bes, middle l.obes iargest and obligue
to the costae, apex of lobes narrow and dcu‘te, edges slightly
reflexed and untéothed ; texture leathery ; veins anastomosing
forming areolss, costa raiéed on both surfaces, all veins raised,
Sori small,.elongate, regularly arranged between lateral veins ;

sporangium pale brown 35/‘/‘ long.

Distribution. Sumatra, New Gﬁinea, Thailand ; this

descripted sample collected from Phadum(Doi Pui), algo found in

- KogeMa Watershed, about 1200-1350 metres above the sea level,

Ecology epiphyte ferns in hill evergreen forest,
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" Thelypteris sp.

Stock short orect, bearing a tuft of stipes ; mmerous
brown roots, y#ﬁng part with scales. Stipe 5-11 em, long, dark ‘
colour at the base only ;3 covered with'deﬁsély unicellular hairs
throughout, scaly at the base. rLamina about 8=-15 cm. long and 4-=5
cm, wide, 1-pinnate ; simple apical pinna with deeply lobes, apex
acuﬁinate s about 9~11 pairs of lateral ’pirm'ae, nearly equal in .
size, pinnae oblong, lowest pinnae sligh‘cly reduced 3 pinnae about
3-3.5 cm. long and "Tn_-'lO mm.. "Wide, all sessile, edges with lobes %o
about & half from edges ; tgxture'thin_; veins free, pinnate, aﬁout
© 3=5 pairs of _veins in each lobe, distinet on both surfaces, both
basal veins Iuﬂning to the margin above the sinu.&; : rachis covered
with ﬁnicellulai' heirs. -Soxi small, elongate, about 1 mm, wide,
black, situated on the first and second palrs of veins in lobe 3

indusium pelitate with dense hairs i sporangium 4—7ﬂ long.

Distribution this descripted saniple collected from

Astronomical House CMU .(Doi Pui), 753 metres above the sea level.

BEcology rock ferns in the streams,
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Cyclosorug subpubescens (Bl.) Ching

'§Egé§_short;oreeping éﬂd branches, béaring a tuft of
fronds j; apex covered with wvery shoft hairs about 6 mm, long and
dark brown scales,scaies With‘short ﬁai:s on edges, cordate base,-
apeX acuminate. §j§§_6~18 cm, ioﬁg, green more or less purple,
grooved on above, scaiy_at.#he base, bearing short unicellﬁlar'
hairs, Lamina 1-pinnate, 45-70 cm, long and 17-25 cm., wide, about
.22 pairs éf pinnae; 3-4 palrs at the base very reéuded, apical pinna
- simple, all sessile,; the lowes?t ﬁinnae 3=4 Cchle 1oﬁg s middle pinnae
largest about 12 em, long énd 2 cm.ﬂwide, apex aduﬁiﬂate gntoothéd,
edges deeplY lobed to about a half from edges 3 the upper side of
costae end rachis bearing-denséiy;pa;e short curved hairs, short
hairs on‘upper surface of lamina, vcinsfcloth,'with>shoft hairs
texture thin ; gg&ég ffee, 5=7 pairs of feins in each lobe, the -
basal veins of bwo 1oﬁes joining %o form an excurrent ﬁein to the
base of sinus, the nex% veins running to the bass of sinus menbrane,
Sori round, seating on the middle veins, paralelled to the_costules;
dindusium large, dense hairs on surface, broﬁn K spprangium 27H/LL_

1ong.

- Distefbution Celon, Malaya, Queenland, Thailand ; this
descripted sample collected from Mae Klang Water Fall and also found

in the cémpus area, about 360 metres above the sea level,

Ecology commonterrestrial ferns near the streamsides.
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Cyclosorus sp.

~

. Bhizome short-creeping, 8 mm, thick ; covered with
dark brown scales, scales about 6 mm, idng, broad base, apex acute,
entire. Stipe about 48-80 cm. long, olive, scaly at the base,
grooved on above, densely hairs in the grocove and base of stipe;
two vascular bundles at the base 3 rachis covered with short hairs
denser on above than below, Lamina‘50~68 cin, 1ong“andr35—56 Chle
wide, lepinnate ; consisting of 13-15 pairs of well spaced lateral
pinnae, 2-3 pairs of lower pinnae very reduced ; the middle pinnae
‘largest about 19 cm, long and 2.5 cm, wide, lobés on edges about %
from the edges, apex acuminate, sessile, rachis with dense hairs
on both surfaces, the upper surface of costules clothed with hairs
shorter than the costae j texture thin, dark green, the lower
surface of pinnae clothed with short hairs but glabrous'on,the upper

surface ; veins free, pinnate, veins clothed with erect short hairs;

about 8-10 pairs of lateral veins in gach lobe, the lowest pairs
Jjoin and form long exaﬁrrent vein meeting the. next veins, the next
2- pairs of veins ending to the side of sinus membrane. Sori round,
_brown to nearly black, on the vein hear the costules than the sinus

membrane ; spoerangium 35 M long,

Digtribution this descripted sample collected from

Doi Pui, 1398 métres above the sea level.

Beclogy terrestrial ferns in hill evergréen forest.

r



239

Microlepisa spluncae‘(L.) Moore

‘Rhizome éhort-dreéping,\? mm. thick ; bearing fronds
close together ; apex covered with light brown hgirs abou£'2 mm,
long, §ji£§ 50-65 cm, long, green or purpiish browa'; clothed
with hairslthroughout ; rachis the same as stipe but with denser
halrs in appearence; Lamina_tripinnate-qugdripinnatifid at the
base, about 87-110 cm, long and 60-90 cm. wide,. about 8=9 pairs of
lateral pinnae, middle pinnae 1argeét, the uppér pinnae_gradually

- reduced ; largest pinnae 43 cam. long and 8 cm; wide 3 largest pine

léngg at the-base 7 cm, long and 2 cm. wide, deeply lobes on edges;
‘lobes alfernate, apex'acute, the upper edge deeply lobes and broad,
crenate towards the basge } tgxture tﬁin; veins free, darker than
the surface of iamina, clothed with densely hairs on above and
below sometimes also on the lamina, Sori smell, round, near the

. base of the Sihuses 3 indusium club~shaped'with numcrous hairs ;-

.sporangium 39lelong, covering the indusium completely at maturity.

Digtribution Malaya, Thailand,

Bcology terrestrial ferms in hill evergreen forest.,
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Microlepia splungae. Var villosissima ¢,Chr.

This variety differs from the specifiec type in having
dense'short or long.hairs on the 10Wer gurface of pinnules 3 veins
on the upper surface also covered with hairs, lobes close together;

indusium smaller, always hidden by the sporangiun when maiure.

Distribution Malaya, Penang ; this descripted sample

collected from Kog-Ma Watershed (Doi Suthep), about 1200 metres

above the sea level,.

Ecology tefreétrial ferns in hill evergreen forest. .-
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Sphenomeris chusana (L.) Copel.

Rhizome shori~creeping, bearing fronds close together;
covered with dark brown scales; scales less than 1 mm, long, hair-
like, narrow, base of scale composed of 2-3 cells, gjigg 7-29 cm,
long, green, brown at thé base, grooved on above, scaly at the base;
rachis deeply grooved, Lamina 3-pinnate, 15~53 am,. long and 11-18
cm, wide, the lowest pinnae reduced ; pinnules oblique j; each pinnule
consisting of three lobes, base cuneate, edges straight, the tip of
each lobe of pinnule wider than soxi 3 teXture thin 3 veins free,
distinet on the upper surface. Sorl on the tip of ultimate lobe j
indusium thin, nearly as long as the tip of lobe, edges of both
indusium and lobe fincly toothed, the lower side of indusium con=-
tacted with the lamina, opening on the upper side ; sporanglum 4&/u

long with translucent ennulus ; spore rough, brown.

Distribution Malaya, Japan, Polynesia, Madagasca, Thai

the descripted sample collected from Phadum (Doi Pui) and alsc found

in Kog=~Ma Watershed, about 1200~135C metres above the sea level,

Ecology terrestrial ferms in hill evergreen forest,.

Vare tenuifolia (8Sw.) C.Chr.

frond ususlly larger, ulitimate lobes longer and narrower

the apex of cach Yobe with 1-2 wveins only.
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Iindsaya ensifolia Sw.

Rhizome short-creeping, 3 mm, thick ; covered with
brown scales about less than 1 mm, long. Stipe 10~48 cm. long,
dark green, brown when dry, grooved on above, quadrangular, rachis
grooved, Lamina i-pinnate, about 15~30 cm. long and 17-24 om,
wide 3 consisting of long gimple apical pinna and 457 pairs of
lateral pinnae sometimes less ; pinnae 9-15 cm, long and 1.5=2 om,
wide, linear-lanceolate, base cuneate, apex acuminate, entire edgss.,
pinnae with short Wingé stalk tekture firm and thin, dark greel;
veinsg anastomosing forming areoles and not free veinlets within,
distinct when dry. ggzi continuous along the edges of pinnae j

indusium thin opening towards the edges, sporangium about 31/“'1ong.

Distribution South-China, Indo-China, Thailand, Indisa,

Malaya, North Australia, Africa ; this dessripted sample collected

from Konthathan Water Pall, 558 metres above the sea level,

Bcology terrestrial ferng in mixed deciduous forest,

near the streamgides,
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Leucostegia immersa (Wall,) Presl

Rhizbme long-creeping, 7 mm, thick, young parts covered
with light brown scales, scales ﬁot peltate base, mosfly covered with
densely red-brown hairs. Stipe about 22=35 cn. long,‘paie, slightly
red when dry, grooved on above j scaly at the base, scales about 3-4
zm, long and 1 mm. wide, apex acute, entire, Lamina 3-pinnate at the
base; E-ﬁinnaie on the upper ﬁart,'lamina deltoid about 32-40 cm,
long and 23=-35 cm, wide ; pinnules light green rhomboid, apex acute,
rounded teeth edges, largest pinnule about 1 am. long and 0,5 cii.
wide 3 texture rather thin ; veins free, severﬁl times forked, each
tooth with a single vein, .§g£§'lafge, about 2 mm, wide, each sorus

on the acroscoPic vein ; indusium not reaching to the edges of ldmina,

Distribution Southern India, Thailand ; this descripted
sample collected from Phadum (Doi Pui), about 1350 metres above the

the sea level.

Fcology terrestrial ferms in hill evergreen forest.
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Davallia trichomanoides Bl.

Rhizome long climbing on trees, 3-5 mmﬁéthick ; densely
covered with chesnut-browm scalcs, seonles.6-7 mm, long and 1 mm, wide,
peltate base, very narrow apex, short pale hairs on edges. §£§Rg
olive, 10=-19 cm, long, glabrous, slightly grooved on above 3
rachis grooved with réised edgeé and decurrent. Lamina tripinnate~
qﬁadripinnatifid at tﬁe base, rather deltoidslin outline about 18«

_ 32 cm, long and 15-28 mn; wide ; consisting of 10~12 pairs of pinnae
or more, the lowest pinnac lérgesﬁ about 14 cm, long and 8 cm. wide,
lanceolate and gradually reduced towards the uﬁper pinnae, pinnules
about Te5=2.2 cm, long and 0.5~0.7 cm, wide s btexture thin, ultimate
division of pinnules with unequal bilopes 3 veins free, forked ,

one vein on each lobe, glabrous. §2£i_elongate, on the vein-tip in

“each segment, indusium about 2 mm. long and less than 1 mm. wide,

gporangium 47Jltlong.

Digtribution Japan, Thailand, Bumsa, India, Ceylon j

thig descripted sample collected from Phadum (Doi Pui), about 1350

metres above the sea levele.

Ecology epiphyte ferms in hill evergreen forest,
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Humata repens {L.fil,) Diels

Rhizome 1ong—creéping, 2?3 mm, thick, bearing well-
spaced fronds; covered with brown scales thfoughouf, scales
dark brown peltate base with pale edges, narrowed to the apeX,
labout 5m6 mm, long end 1 mm, wide. Stipe slender 1.5~3 an., long,
grooved on the upper surface with scattered scéleso lamina
simple, about 4w5 cli. long and 3. 5-4 on. wide, trlangular,
falcate unequal baso, apex short acute, deeply 1obes nearly to
the midrib, the lower lobes deeper than the upper lobes, the
lowest lobe largest, sinus linear, lobe oblong giving off smaller
lobes ; sterile lobes wound and smooth, fertilé lobes finely
toothed, each tooth with ocne sorus 3 texture leathery, dark green
on the upper surface ; 233533 free, bnoe forked, veins distinct
and broad on the lower surface. S0rl small, less than 1 mm, wide,
at the tip of vein near the edges ; indusiﬁm gemi~cireanlar, base
attached to the vein oﬁly, glightly reised on the uppér surface';

sporangium 47,}110ng.

‘Distribution North India, Japan, rustralia, Thialand ;
this descripted sample collected from Kog-lia Watershed (Doi

Suthep), 1200 metres above the sea level,

.

Ecology epiphyte ferns in hill evergrecn forest.
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" Nephrolepis cordifolia (L) Pr.-

Stock short erect 3 bearing a tuft of stipes, slender
roots and numefous,. runners sometimes with tuber ; covered with
light brown scales, scales about 5-6.mm. long, apex acute, entire.
Stipe 19-27 cm, long, olive=brown ; covered with scales similax %o
the stock ; rachis 'appear ti';e same, Lamina 1-pinnate, about 45=T0

cme long and 4,5-5.5 cm. wide ; congisting of numercus pinnae, broad

base attachs to rachis s sterile pinnae 2-2.5 an. long and 0.6-0.8

cm, wide, the upper led.ge of the base cordate with auridles, the

lower base nearly rouild, no auricles, apex ra;ther acute 3 textp_l_re
thin H '\Lr—_z}&? free, once forked, ending with hydathodes.throughout,
veing within auricle pinnate, costée nearly black, other veins not

visible ; fertile pinnae similar in shape as sterile one but apex

bluntly narrowed, Sori near the edges, one row on sach side of
costae ; indusium reiniform, one attached with the surface, broad

base curved circular that forming a small sinus'oblique to the
costae, the other free edges opening towards the apex ; sporangium
27/[.{ long.

Distribution Malaya, Thailand, Japan, New Zealand ;
this descripted sample collected from Phadum (Doi Pui) also found

in lowlands, about 1350 metres above the sea levels

Ecology mountain ferns in hill evergresn Tforest,
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Nephrolepis hirsutula (Forste) Pr.

Stock short-erect 3 bearing a tuft of fronds close

together ; many slender roots on below, runners j3 covered with

- dark brown scales, scales 2«4 mm, long, apex acuminate, pale edges
with short hairs. Stipe 15-62 cm, long, brown to ngarxly black j
densely clothed throughout with similar scales to the stock when
young‘and also small péle secales with hairy edges,the base of scale
become dark hrown whén old, Lamina l1-pinnate, 60-113 cm. long and
18=24 cm. wide ; pinnae close together, sessile,'broad base atta-

ched to the rachis ; the middle pinnae largest, the upper and the

lowest pinnae very reduced, the upper base of pinnae truncate with

~amuricle, the lower base broadly rounded ; sterile pinnae 6=7.5 cm.
long and 1-1.4 cm, wide, the upper base fruncate and bearing a
short triangular duricle, the lowel base broadly rounded, edges

crenate, hydathodes along the edges 3 fertile pinnae narrower than

sterile one, about 1 cm, wide, apex with serrate ; texture thin j;
veins not visible, the midrib distincte Sori near the edgeé, one
row on each side of the costae 3 indusium reiniform, thin, éttached
to the surface of lamina and opening towards the apeX ; sgorgﬁgium :

31Jﬂl long, brown,

Distribubion Malaya, Thailend j; this descripted sample

collected from behind Biology Building,

Ecology terrestrial ferns on lowlands,
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Pteridium agquilinum (L.) Kubn

Rhizome long=creeping, ﬁnderground, 9 mm, thick 3
clothed with brown hairs § bearing scattering roots on below,
Stipe about 35-45 cm, long, greeﬁ, brown at the base, vascular
system qf several bundles in a horse~shoe arrangement , grooved
on above and densely hairs within but hairless on bélow 3 rachis
and midrib deeply grooved, edges decurrent, Lamina 2=pinnate,
about 87-100 cm, longraﬁd 84~95 cm, wide, 5=7 pairs of lateral
pinnae, the lowest pPinnae largest and gradually reduced oﬁ the

upper, triangular shaped 3 largest pinnaes 50 cm, leng and 26 cmy

wide ; pinnules about 8-~13 cm, long and 2-2,5 cm, wide, deeply
lobes on edges nearly to the midrib : texture subcoriaceous,

clothed with densely hairs on the whole lower surface ; veins

free, forked, raised on the lower surface, costae more or less
hairy on both sides. Sori linear along the edges, eXcept 2 mm,
long from the apex 3 indusium two, thin sporangium 31JLL long,

Spore light brown.

Digtribution Malaya, Thailand ; the gsample here
~collected from Doi Inthanon National Park, also found in Doi

Suthep, Doi Pui ; about 900=-1675 metres above the sea level.

Beology mountain ferns, expose places, adapted to

sunny and dry areca.
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Pteris vittata Linn,

Stock short erect ; covered with brown scales, scales
about 4 mm, long, narrow, thin, entire, Stip about 17-24 cn, long,
green, grooved above 3 covered with light brown scales throughout?
about 7 mm., long, Laminz 1;pinnate, 52-74 cme long and 21-28 cm,
wide, 20525 pairs of sesgile lateral pinnae, the lower pinnae
reduced especially the lowest pinnae 3 apical pinna simple and
largest, similar shape as the others : pinnae linear, apex acute,

base cordate ; largest pinnae 15 cm. long and 1,1 em, wide, all

pinnae produced spofes except the very reduced pinnae at the base ;
texture firm, thin ; velns free,once forked near the costae, toothed
on the base of costae, raised on the lower surface. Sori continuous
along the edges of pinnze, e¢xcept the base and apek, false indusium;

sporangium 51J»L13ng, brown,

Distribution Malaya, Africa, Theiland ; the sample
here collected from Mae Klang Water Fall, about 360 mstres above

~the sea level, also found in other places,

Beology terrestrizl common ferns on lowland,
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-

Pthié pellucida Presl

Rhizome short-creeping ; apex covered with dark
brown scales, scales 2-4 mne long, base rather broad aznd graduslly
narrowed to the apex, enbire, cell wall distinct. Stipe aboutb
28-35 cm, long, stipe of fertile lamina longer than sterile one,
base covered with scales, grooved on above, base purplish and
green rachis. Lémina 1=pinnate, aboub 25-33 cine long and 17=-22
cm, wide 3 consisting of simple apical pinna end 3-4 pairs of
laferal pinnae i E%EEEE with deeply grooved, edges decurrent ;
pinnae sessile, lanceolate about 17=24 cm. long and 1-2 cm. wide,
.apical pinna similar in shape as loteral onesi texture leathery
and firm, dark green 3 veins free, simple or once forked,
distinct raised on both surfaces, costae with grooved and raised
edges. §g£} continuous along the edges ; false indusium j spo-
rangium 27J}Llong, dark brown, spore triangular with slightly

rough surface,

Distribution Thailtand, descripted sample collected

from Wachirathan Water Fall (Doi Inthanon) and Konthathan Water

Fall (Doi Suthep), about 585=800 metres above the sea level,

Ecology terrestrial femms near the streamsideé.



251

Pleris ensiformis Burm,

Rhizomelshor#fcreeping, about 3=4 mm, thick, fronds
close together, numerous roots surrcunding the rhizome, scales
about 3 mm. long, narrow, apex acute, edges entire, Stipe about
15=30 am. long, scaly at the base grooved oﬁ above, stipe of
fertile lamina longer than sterile one. Lamina dimorphous, sterile
lamina sbout 8-20 cm, long and 510 cm,. wide, shorter th%n fertile,
the lower pimnae pinnate, apical lamins with 2-4 pairs of deeply
lobes, 3 pairs of lateral Pinnae, the lowest pinnules again lobes,

lobe elliptic and finely toothed ; fertile lamina about 15-35 om.,

lorg and 8~15 cm, wide ; consisting of simple apical pinna with
2=lobes, and 3 pairs of lateral pinnse which once branch near the
- base, lobes'narrOWer'and deepér than gterile one, largest pinnae
about 12 cn. lonz cnd 4«5 cn, widce ; texture thin and-firm ;5 veins
=2 times,forkéd. Soril continuous along the edgez of pinhae j
indusium palé, foming by reflexed edges ; sporangium 23‘fl’long,

dark brown,

Distribution Celon, China, Malaya, Australia, Poly-

nesia, the sample here collected From Rucsec Cave arca.

Ecology texrrvestrial fems near the streamsides,
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Pteris venulossa Bi,

Steck short ere®, bearing a tuft of fronds ; apex- -
covered with dark brown scales, scales about te5 mm, long, narrow,
entire sometime Very short toothed on pale edges, §Eig§ 6-11 cm,
long, green or Purple at the base, stipe of fertile frond longer
than sterile ome } rachis gimilar to stipe, Laming t=pinnate H
sterile lamina consisting of one‘pair of lateral pinnae and apical
pPinna asbout 4-6 cm, long end 8-10 mm, wide, finely toothed oﬁ
edges ; fertile lamina,'apical pinna about 12~1§ n. long and 56
mm, wide, and 2—§airs of ;ateral pinnae, lowesf pinnae once branch
near the base, sometimes apical pinna branch off again forming 2=
lobes ; pinnae linear, untoothed eXcept near th; apex rather broad

and serrate ;. text{;re thin and fimm ; Velns usually once forked
’mnear the costae and simple veins, costae raised and.grooved on the
upper surface, Sori sontinucus along the edges of pinnae, except

at sharply toothed apex y false indugium i Sporangium 39H[L‘1ong.

Distribution Western Malaya, Java, Thailand ; this
mom AP T O

descripted Ssample collected from Ruesee Cave area,

Ecology terrestriai ferns near the water fgll orIWet

ground on lowlands,
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Pteris heteromorpha Fee'

Rhizome short-creeping, 4-6 mm, thick ; bearing .
numsrous black rootsg j clothed with dark brown scales with pale
edges and hairs on it. Stipe about 29-43 om. long, green,scaly at
the base,. Lamina 1~pinnate, about 30-35 can, long and 15=20 cm.
wide ; consisting of simple apical pinna about 15~19 am, long, 4-8
pairs of lateral pirnae, lowest pinuae unbranched 3 pinnae about
10-13 cm. long and 3~3,5 qm, wide, lanceolate, base harrow, apex -
acuminate, deepiy lobes on edges, lobes close together about 4-7
lobes on each side of the costae ang hearly equal, lobe oblong,
largest lobé about 1,5 cm., long anéd 0,5 au, wide, apex acute, spines
at the base of costacytexture subcoriaceous 3 YEEEE free, éimple and
onece forked, §3£é continuous along the edges but not extending to
the apex, false indusium ; sporangium 27,£ilong, dark to blackish

bhrown,

Distribution Melsaya, Ponang, Thailand ; this descripted

sample collected from Astronomical House CMU, 760 metres above the

sea level.

Ecology mountain ferns in mixed deciduous forest,
A ety
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Pteris asperula J.Sm.

Stock short erect ; covered with dark brown scales,
s_cales abouf 4 mm. long, pale edgcs. Stipe 27=57 cne, long, green,
more or less purple when old, alsoc for rachis, grooved on above,
‘scaly at the base. Lamina 1=pinnate, 43-58 cmy long end 1_'9-'35 cm e
wide, about 7-8 pairs of lateral pinnac, simple apical pinna and
‘simiiar to the others, the middle pinnae largest ghout 21 cm, long
and 3.2 cm. wide,edges,deeply lobes about 1 mm, from the : costae,
aboﬁt 44 lobes with rather mﬁnded tips, slightly narrow base, apeX
acuminate about 3 cm, long 3 texiture subcoriaceocus 3 veins free
usually once forked, raised on the lower surface, each lobe about
16-18 pairs of veins, spine at‘the base of ecostule 3§ sterile 1aﬁ11na
~ smalier tﬂan fertile ones §_9_:c_’i_ continuous aslong the edges of lobes,
false indusium ; sporangium 43/“‘10:1@;, dark brown more or legSs

purple.

Distribution Philippines, Penang, Malaya, Thailend ;
this descripted sample collected from Konthathen Waoter Fall. (Dol

Suthep), 585 metres above the sea level.

Ecology terrestrial ferns in mixed deciduous forest.



255

Pteris biaurita Linn,

Stock short erect ; bearing numerous slender roots on
below ; covered with dark brown scales, scales narrow, pale halry
edges. Stipe about 25-37 cm. long, green more or less purplish
when old, glabrous, grdoﬁed4on avove ; rachis and costae deeply
grooved with minute hairs within teeth at the base of costules.~
Tapina 1-pinnate, 35-42 cle long #ﬂd 27~45 can, wide, slightly

dimorphous ; fertile pinnae and lobcs narrower than sterile one,

about 6=7 pairs of lateral pinnae, the lowest pinnae largest with
branch near the base, other pinnae not branch, sessile, base
rather broad, apex acuminate zbout 3-4 cm, long, deeply lobes on

»

edges nearly to the costae 3 lobe oblong 3 1arge§t pinnae about

18 cm, long and 4 cm, wide, 22 lobes, apical pinnsa similar fo the
others ; texture thin ; velns distinct, free usually once forked,
raised on both surfaces. Sori continuous along the edges, false

indusium ; sporangium 43vlL long, dark brown.

Distribution West-India, Malays, Thailand ; the sample
here collected from Doi Pui, also found in Mae=-Klang Water Fall,

Wachirathan Water Fall, about 360-1550 metres sbove the sea level.

Ecology terrestrial ferns, on common lowland and

mountain, in hill evergreen forest.
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Pteris tripartita Sw,

Stock short erect, stout ; covered with dull scales,

scales 1.2 cﬁ. long and 0.6 cm. wide, entire ; apex cof young

fronds cléthed'with pale hairs. BSHipe 100-137 ﬁm. long, green,
purple when old, scaly at the base, densely hairs on the stipe
and rachis; grooved above j rachis purple, Lamina 2-pinnate 3

the end of rachis with three branches ; middle branch congisting

of pinnae with deeply lobes H lateral branches as long as the

middle one; and branch off smeller branch near the base 3 middle
branch about 71-~88 cm,. lorg and 44-51 cm, wide, about 20 pairs
of pinnae, apical pinna sliéhtly gradually reduced, middle pinnae
largest about 26 cm, long =nd 4-5 Ce wide, deeply lobes about

2 mm, long from the costas, basal one free especially at the
lower half of pinnece, apéx acuminate, lobe oblique¢ with sinus

A-5% mm, wide, slightly bluntly point at the tip ; textuxe thin ;

veins fres, raised on both surfaces, distinct ; toothed on the

base of costules. goxi continuous along the oedges of lobes except
at the tip end the apex of sinus ; false indusium ; many para—

physes ; SBorangium 35/bblong, dark brown, spore triangular,

Distribution isustralia, Polynesia, Thailand ; this

descripted sample collzcted from Doi Pui, about 1545 metres above

the sea levels

Ecology terrestrial ferms in hill evergreen forest,
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Asplenium ensiforme Walle ex Hook & Crev,

Stock short erect, about 5 mm, thick ; bearing stipes
at several intervals ; apex covered with scales, scales 6 mm, long,
ovate-lanceolate, clathratees §1:_::L___'1m about 3=5 cm, long, green, dark
green base or nearly bléck when dry, grooved on above ; covered
with scales similar to the stock., Lamina simpie, about 20-37 cm,
long amd 1.5-2 cm, wide, linear, apeX acuminate, base vefy cuneaie,
entire edges ; texture leathery and fimm, dark green ; veins obliqu‘e'
usually once forked near the midrib, midrib prominent on both surfaces,
the lower side covered with few scales., Sori long, along the upper
brench of once-forked vein, paralelled to each other, sorus about 2
2.8 om, long and 1-2.5 mm, wide, or about % of each ﬁein, 1ight
bréwn : indusium rolled backwards at maturity; sporqngium 47 M Long

with small translucent annulus, spore dark.
Distribution Thailand ; the descripted sample collected
from Doi Inthanon Nafianalj?arﬁ, 2685 metres abové the.sea level,
Ecology epiphyte ferns on high mountaiﬁ, hill evergreen

forest, grow together with mosses.
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Asplenium aruottii Bak

Rhizome long~creeping and branches, underground
covered with small dull écales, cell wall latticed, Stipe 25-40
cme long, dark to nearly black, grooved on above, two vascular
bundles ; rachis olive to black when dry. Lamina bipinnate=-tripine
natifid, about 31-40 cm, long and 21-39 wm. wide ; consisting of
14 pairs of pinnae, lowest pinnae 1aréest about 20 . long and 15
Cliie Wide,'the upper pinnae gradually reduced, cach pinnae with 10;
15 pairs of leaflets ; leaflets short apex acute, lateral sides
paraleiled, reduce towards the apéx? deeply lobes on edges_d@mﬁ to
nearly the midrib ; each lobe with a secondary lobes, about % from
“the edges, the upper lobes and apex with toothed cdges ; texture
thin:and firm, dark green on sufraces ; veins free, the costules
grooved above with raised edges to which the edge of the costaee.
Sori long, dlong the one side of “the vein about 2 mm, long ; protected
by thin indusium, one base attached along the veins and other edges
opening towards the costules 5porangium'39jxilong, spore covered

with perispore.

Digtribution Thailand ; this desowripted sample collected

from Doi Inthanon FKational Park, about 2685 metres sbove the sea level,

Beology mountain ferms in hill evergreen forest.
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Asplenium sp.

Rhizome short erect : covered with clathrate scales,
. .
scales about 5 mm, long and 1 mm, wide, lanceolabte, round base with
small sinus, apex acute ;3 fronds close together ; dense brown roots.
Stipe about 4-6 cm, long, green, grooved on above 3 both stipe and
rachis clothed with brown scales. Lamina T-pinnate, about 10~15 cm.
long and 2.5-3.5 cm. wide, consisting of 12~15‘pairs of pinnae

pinnae close together, ovate, various sizes, about q,5-~2cm,long and

+5-.8cm, wide, loébes on edges ; texture thin and firm 3 veins free,

usually 1-3 forked,Lglabrous;'grooved on above of veins, Sori
elongaté along the ¥rec veins, 1-2 sori on each lobe especially at
the basal lobe with 2 sori face to face, sori about 3-5 mm, long

and 1 mm. wide, indusium opening towards the costae ; sporangium

43,%6 long with small pale annulus,

Distribution this descripted sample collected from

Ruesee Cave area, also found in Kog-Ma Watershed, about 982-1200

o

metres above the sea level,

Ecology rock ferms along the streamsides, grow with

messes and filmy ferms,
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Brainea insignis (Hk,) J.Sm.

Stock erect, stout, 50 cm, heigh or more, bearing
several rosettes of stipes 3 apex covered with long narrow light
brown scales, scales about 2-4 cm, long and 1 mm, wide, with dark
brown central band of scales and paler edges, narrow throughout,
Stipe 20-28 cm. long, dense scales at the base. Lamina 1=pinnate,

sterile laming 65-80 om, long and 23-30 cm, wide ; consisting of

numerous pinnae, close together, lowest pinnae reduced, the middle

pinnae largest ; rachis and costae clothed with hair-like brown

scales ; largest pinnaec about 19 cm, long and 1.3 cm. wide, cordate
bage, apex acuminate, finely‘toothed on edges ; texture subcoris-
cegous, dark green ; veins free, once forked and united to a single

areole, costae with grooved and raised edges and rounded below ;

fergile lamina about 42-51 cm, long and 8-23 cm, wide ; consisting

of numerous pinnae, =21l sessile, pinnae about 10=14 cm, long and
6~8 mm, wide, pinnac narrower than sterile one, Sori arranged
along the vein except the cogtae ; sporangium 43,/{long with small

annulus, no indusium, spore spherical and perisporee.

Digtribution Boutherm China, Thailand, Malaya ; this

descripted sample collected from Phadum (Dei Pui), also found in

Kog-lla Watershed, about 1200-1350 metres above the sea level.

Ecology mountain ferns in hill evergreen forest,
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Bolbitis heteroclita (Pr.) Ching

ﬁhizome short—creeping; 3~4 mi, thick, green ; bearing
two rows of stipes } apex covered with narrowed lanceolate scales,
scales about 4 mm, long, dark brown with pale edges, élathraté.
Stipe, green, stipe of fef%ile lamina about 10«17 cm. long and of
sterile one 8-14 an, long. DLamina 1-pinnate, ferminal pinna simple

and one pair of lateral pinnae, all sessile ; sierile terminal

pinna, lanceolate, with extended very long tip ending tp form meri-
stematic tissues capable of forming a plantlet, about 20-26 cm.
long end 0,6-0.8 om, wide at the tip ; lateral pinnae 10-13 cm,
long and 3-4 om. wide, sessile or vexry short stalk, base cuneate,
apex acuminate, edges undulate ; texture thin ; veins anastomosing
forming irregular'areoles,raiscd on both surfaces of pinnae 3.

fertile terminal pinna similar in shape but smaller, the tip of

pinnae shorter than sterile ones., Sori covering the whole lower

surface of pinnae, except the midrib ; sporangium 43JlLlong, black,

Distribution Thailand, South China, Malaya, New Guinea;

thig descripted sample collected from Ruesee Cave area (Doi Suthep).

Bcology terrestrial ferns ncar the water fall.
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Bolbitis sp.

Rhizome sﬁort-creeping, bearing two rows of stipes 3
apex clothed with clathrate scales, scales about 6 mm, long, broad
base and narrow towards the apex, ertirve edges. §E§g§ stipe of
fetile lamina 2137 cm. long and stipe of sterile lamina 15=20 am.
long, greem, scaly at the base., ILamina i-pinnate, sterile lamina
about 30-49 cm, long and 27-~33 cm. wide, consisting of 2-3 pairs of
lateral pimnnae and sinple épical pinna about 26~30 cm. long and 3-5
Cill, Wide, similar in shaped, all sesgile, edgés crisped ;3 teoxture
leathery ; XEEEE anastomosing forming regular areoles,‘fertile
lamina about 46=51 em, long and 10-15 cm. wide, consisting of 6=
pairs of lateral pinnae and simple apilcal pinna, pinnae oblong
about 6~7 cm, long and & mm, wide., §2£i covered.the wﬁole lower
surface of pinnae %ncluded the midrib ; sporangium 52Jﬂtloﬁg with

rather large annglus ; spores spherical, smooth, perispores,

Distribution the deseripited sample collected from

Konthathan Water Fall (Doi Suthep)?558 metres above the sea level,

Ecology rock ferns near the streamsides in mixed

..

deciduous forest.
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Dryopteris hirtipes (Bl.) 0.KTZE

Stock short e¥ect ; apex clothed with brown scales,
scales about 2 nm. long, broad base, apex acute, edges entire. Stipe
30~48 cm, long, purple on Lower side of stipe and rachis, scaly at
the base 3 rachis with scattered scales, scales long narrow, dark,

2 mm, long, and covered with dark scales about 1.3 om. long. Laminag
. -

1=-pinnate, about 64-81 cm., long and 26~37 cm, wide § consisting of

18-21 pairs of pinnae, well-spaced, lowest pinnae largest, apical

piﬁna simple with lobes on edges sbout a half from edges, apeX

acuminate and serxrate § largest pinnae about 20 cm. long and 2 cm,

wide, linear, base slightly narrow, apex acuminate, lobes on edges

about % from edges, pirnae with short wings stalkyj texture thin,

firm 3 veins free, about 4=-pairs of veins on each lobe, costae
e

raised on both surfaccs. Sori round, 1 mm, wide, light brown,

seating on the first and second pairs of veins in lobe ; indusium
. et b

peltate, dark brown, sporangium 39/A{10ng, rough surface spores.

Distribution Thailand ; this descriptod sample col-

lected from Doi Pui, 1552 metres above the sea level,

Beology terrestrial ferns in hill evergreen forest.



264

Dryopteris sp.

ggggg short erect, stout § apex covered with brown
scales, scales long, narrow, about 8 mm, long, broad base ngrrowing_
towards the apex, apex acute, entire. §Ei£g_34-58 an, long, clothed
with densely browﬁ scales at the base, rough surface caused by the
fallen scales ; several bundles at the base, Lamina tripinnate-
quadripinnatifid; about 50-95 cm, long or more and 32-40 cm, wide 3
consisting of 12-16 pairs of lateral pinna,. the lowest pinna
largest and gradually reduced towards the upper pinna ; largest
pinnae 21 cm. long and 12 cm, wide, apex acute, each pinna congis-
ting of 12-pairs of pinnae but 2-pimmate near the apex of pimma
pinnrae about 5-7 cm, long and 2-2-50m.wide,aﬂ in similar shape, each
pinnae consisting of 12-14 pairs of pimnules ;3 dinnules about 1 cn,
long and 0.5 am. wide, apex rather rounded, deeply lobes on edges,
linear lObé‘; texture thin 3 veins free, one vein per each lobe
except the basal lobe with pinnate veins, distinct on both surfaces:
grooved on above of costae and costules, Sori small, round, on the
terminal vein of each lobe, indusiate, hidden by sporangia at

maturity ; sporangium 39Jxﬂlong, pale.

Distribution this desecipted sample collected from Doi

Inthanon National Park, about 2500 metres above the seca level.

Beology mountein ferns in hill evergrveen forest.
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Polystichum sp,.

Bhizome short-creeping, bearing stipes close together;
covered with light brown scales, scalss about 7 mm. long and 2 mm,
wide at the base, broad base, apex acute ;3 with roots around the
rhizome, Stipe 40«65 cm. long, rough ; scaly at the base, scales
smaller than that of rhizome, grooved above '3 rachis deeply grooved,
Lamina 50=71 cm. long_and 45—70 cm, wide, quadripinnate at the base,
lowest pinnae largest about 40 cm, long and '35 an, widé 3 consisting
of 7=9 péirs of pinnas j; pinnuwiles about 1 cm, long and 0.5 cm, wide,
edges deeply lobes with shaip teeth, base unequal, FTeoth on edges of
pimnules, costae grooved above ; texture thin and firm j; veins free,
once or twice forked,.distinct on both surfaces, ©Soril round, on the
vein=-tip of the first bmanch near the midrib, one sorus on egach lobe,

brown, indusium peltate, sporangium small about 27JK{1ong.

Distribution this descripted'sample collected from

Phadum (Doi Pui), about 1350 metres above the sea lecvel,

-

Ecclogy terrestrial ferns in hill evergreen forest.

A\
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Tectaria varioloss (Wall,) C.Chr,

Fhizome short~creeping 3 apex clothed with brown
scales, scales about 8 mm, long and 1 mm. wide, pale edges. Stipe
about 38-50 cm, long, dark brown, base with scales.as in rhizome,
upper part with groove and rnumerous hairs ; racﬁis and costae
clothed with short hairs, glabrous on below, Lam;na 1=-pinnate

but the lowest pinnae 2-pinnate ; sterile lamina about 21-25 cm.

long =nd 25-28 cm, wide, consisting of 3 pairs of lateral pinnae
and apical pinna ; pinnules =zt the base of the lowest pinnae about
8=12 cm, long and 3-3.5 cm, wide, rounded 5ase, apex acuminate,
deeply lobes on edges, one pair of lateral pinnules ; the upper
pinnae with short stalked, deeply lobes on edges, the basgal lobe
of the largest pinnae falcate ; veins anastomosing forming small

regular areoles, no veinlet within ;3 fertile lamina about 28 cm.

long and 18 cm,. wide ; consisting of 4 pairs of lateral pinnae,
lowest lateral pinnae largest, all lobe almost rounded ; texture
subgcoriaceous veiné more simpler than in sterile lamine, single
areoles. §g£§_large, one sorus is on each arecle 3 indusium large,

dark brown, rather reiniform, sporangium 354/{10ng, spore pale.

Distribution South-west China, Southern=java, Thailand;

this descripted sample collected from Konthathan Water Fall (Doi

Suthep), 558 metres above the sea level.

Beology terrestrial ferns, capable of adapting to

sgasonal climate.
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Athyrium sp,.

Stock erect, stout, bearing a tuft of fronds close
together ; apex covered with scales, scales 4=~6 mm. long and 1
145 mm, wide, base rafher peltate, edges toothed, feeth biloped
and composed of 2 cells which seperate at the tip. Stipe about
15-35 cm, long, bearing papillae throughout, two vascula: strands
at the base and uniting upwards into a single Ufshaped strand,
rachis papillate in the groaved : costae grooved abdve with thin
raised edges, Lamine 1~pinnate, about 50-75 cm, long and 2?~35
cm, wide, 14=-16 pairs of pinnae, pinnae 10-15 an, long and 2-3 cm,
wide, base truncate and broadly round, apex acute, ﬁinnae oblong,
segsile, deeply lobes on edges aboub %, apex of lobes serraie,
apical pinna deeply lobes on edges at the base § texture thin ;
veins free, pinnate but vedins in group fusing 5n lateral sides,
10 pairs of veins per love, 3-4 pairs of adjacént groups anasto-
mosing forming excurrent veln towards a sinus between adjacent
lobes, Sori long, alﬁost'whole length of the veins, sporangium .

35,p610ng, indusiun light brown,

Digtribution this descripted sample collected from

behind the Barathum of Chisng Mal Universitye.

Ecology terrestrial ferms near the pools, or wet

ground.,
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Ceratopteris thalictroides (L.) Brongn.

Stock shert erect, bearing a rosette of frondé; apex
.ccvered with brown scales, scales elliptic, dark lateral walls,
edges entire. Stipe about 16=21 om, long, green, fleshy, flat-
tened and smooth on the upper side, rounded and ribbed on the
lower side, many air-channels and small peripheral bundles,‘rachis

as stipe. Lamina compound, dimorphous ; sterile lamina about 16-

20 cm. long =nd 8-9 cm, wide, deeply lobes on edges of pinnae ;

shorter than the fertile one.; fertile lamina about 25~60 cn, long

and 19—28 Cil, Wide, 7=10 pairs of pinnae, 2-pinnate 3 pinnuies
divided into linear 10bgs, ultimate lobes about 2-3 cm. long and
1¢5 mm, wide, edges thin and translucent, colourless, reflex
backwards to meet below close to the midrib ; pinnules about 6 om,
long and 6 cm. wide, with 5 deep lobeg, the lowest pinnules with
lobe branch off again, about 3-lobes j;veins S5-longitudinal veins,
f;gsedo Sporangium along the veins eXcept the midrib, sporangium

784;L long with large annulusg, spore rough.

Distribution Malaya, Thailand ; this descripted

sample collected from Huey-~Kdew Arboretum,

Ecology water ferms on lowland pools.
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Antrophyun parvuium Bl,

Rhizome shori=creeping, fleshy ; apeX covered with
scales, scales about 5 mna long,clathrate, apeX narrow and long,
hair-like, toothed edges ; Bearing numerous_bIOWn roots. §£§3§
very short, not sharply ddistinct from the lamina, two vascular
strands on sbove the base. Lamina simple, dimorphous, stipe
usually not distinct j; the smaller ones with obovate-shaped,
rounded at the apex ; the larger ones wider abt the middle part
and gradually narrow to the apeX, base cuﬁeate, one side ﬁearly
gtraight, another side carved towards the base and apeX veins
and midrid not visible but distinct when dry, anastomosing
forming narrow arccles and long ;3 texture fleshy, dark green on
the upper surface. §3££ long and anastomosing along the veinlet,
in deeé gréoves : sporangium T,ALlong, annulus small and dark

hrown ; paraphyses NUMEITOUS, club=shaped, reddish-brown.

Distribution Penang, Malaya, Thailend j this

descripted sample collected from Ruesee Cave area {Doi Suthep),

982 metres above the sea level.

Ecology rock ferns, near the water fall, usually

grow together with mosses in hill evergreen forest.
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Adisntum philippense Linn,

Stock short exect or suberect : bearing a tuft of frondszs
covered with scales, scales about 3 mm, long, narrow,'dark, entire,
base cordate, §i}g§ 6~20 cm, long, purple to nearly black, grooved
on above, glabrous j rachis similar to stipe. Lamina 1~=pinnate, about
18~20 cm, long and 9-12 om, wide, 7-8 pairs of pinnae, terminal pinna
irregular Shape'; leaf%ets with black stalked about 1 cm, long, the
lowest stalk longest about 1.2=-1.5 an, long with leaflet nearly cres-
cent-shaped, the lower edge and inner edge joining to stalk almost in
a gtraight line, lower edge recurved, the upper and outer edge cont%ﬁg

to form a curved j largest pinnae about 4.5 cn. long and 1.5 cm, wide,

the upper edge with lobes about % deep from edges,wrounded tips ; texi;
thin ; veins free, several times fofked. Sori long along the edges of
lobes about 2 mm, long and 1 mm, wide ; indusium originated from

reflexed flap.

Distribution Malaya, Java, Africa, Thailand j; this

descripted sample collected from Ruesee Cave area (Doi Suthep), 982
metres above the sea level,
Ecology rock ferns, near the streamsides in hill evergree

Toresk,
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Adiantum caudatum Linn,

Stock short erect, bearing a tuft of fronds j covered
with densgely dark brown scales, scalés_about 4~5 mm, long, narrow,
apex acute, pale edges, Stipe 4—10‘cm. long, dark brown o nearly
black ; clothed with multicellular hairs throughout, the upper side
of rachis clothed with haifs}longer and denser thén the lower side.
Lamina 1-pinaate, 8-27 cm, long and 3-3,5 cm, wide, 8~31 pairs of

pinnae, all very short stalks or sessile, apical part of 1amipa'

Jeafless and roeoting at the tip ; largest pinnse about 1,8 cm, long
and 0,7 cm. wide, parallelogram-shaped, lower edge nearly straight,
upper edge nearly parallel to the lower edge, upper cdge and outer
edge with deep lobes to about half of the pihnae, edges of lobe
crenate ; texture thin, upper surface of pinnae clothed Qith densely
long hairs but the lower suxrface clothed with both short and long
hairs 3 YEEEE free, forked, raised on the uﬁper surface. §g£i long;
on the tip of lobes protected by elonglate reflexed flaps, halry

and dark brown, sporangium 35ufi'long.

Distribution Malaya, Africa § this descripted sample

collected from Mae Klong Water Fall, about 360 metres above the sea

level, alsc found in other lowlands,

Ecology terrestrial common ferms, usually on rocks near

the streamsides,
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Pityrogramma calomelanos (L,) Link

Rhizome short erect, bearing‘a tuft of fronds close
together ; covered with light brown scales, scales narrow; less
than 1 mm, long. Stipe 16-20 cm, long, dark brown to nearly black,
scaly at the base 3 grooved on above ; covered with white waxy
powder when young i rachis deeply grooved on gbove 1 grooved with
narrow wings, green j dark purple underside. Lamina 2-=pinnate,
30-45 cm., long and 22-29 cm, wide, pinnae about 13-17 cm, long and
3=4 cm, wide ; pinnules oblique to tﬁe midribs, 1ar§gst pinnule
about 2 cm., long and 0,6 cme wide, elliptic, apox acute, edges
toothed, the lower surféce of pinnules covered with:white Wéxy
powder ; itexture thin, dark green ; EEEEE-free’ distinct. Sgorangium
seated along the veins, covering the whole lower surface of pinnules

when mature ; sporangium 47¢ALlong, dark or black

Digtribution Malaya,Thailand ; this descripted sample

collected from Phadum (Doi Pui), about 1300 metres above the sea

level,

Beology terrestrial ferns in hill evergresn forest.
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Marsilea crenata Presl

- Rhizome creebing, aboﬁ‘b_“l mitle Jc_h'ick : wéll—spaced.
fronds, green j clothed with 1ight brown multicellular hairs.
m ‘about 9~18 em, long, bearing pale halrs, but dense at the
base.. Lamina compound with 4 1eaf1e'l:s, each about 1.3=1.T7 cm.
long é.nd 1% 2-1 6 cm. wide, very cuneate base, apeX broadly rounded. '
edges en’blre 3 texture thin and flm 3 veins aﬂastomosn.ng, ralsed
on the upper surface, Sgorocargs stalked abou‘b 2-4 mme long,

. attached at the base of a stipé, ‘bearing 1-3 sporocar’psjper stalk;
sporocarp about 4-5 mm,. long.and 3=3,5 mm, wide, green, almc-)sil:
black when old, oblong or ovoid, thé end’ r_oundeci, the other end
attached to the stalk, the apex end in two small teeth, ébve'red‘
with pale hairs on the surfaces, many small pores on surfaces a.lso-
gach sporo.ca,rp contta:‘gning, both megasporanglum and mlcrosporanglum,

cpening when mature (11)

Distribution Penang, Malaya, Sumatra, Philippines,

Thailand j this ;glescripted sample collected from the front of Post

Office of Chiang Mal University, also found in other places.

‘Bcology common water ferns, grow in lowland,.
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Salvdinia cucullata Roxb,

' Rnizome slender in Water ;'plathea with dark brown-
‘multicéllular hairs, narr@ﬁ,-apex acuminate ;3 rootless 3 bearing
lea&es close together. Laminé.simple, leaves in whorls of 3, two
of each whorl being green, floating on the upper gurface, the third
submerged numerous and root=- 11ke H 1eafletsabout 1 cn, long and.

=4 cm. w1de, wider than long, edges entlre, lateral sides curved
upwards Gothat the edvos meet, upper surface clothed with mlnute_
p@pillae, lower surface bearing short brown hairs ; texture thin
and firm ; veins reticulaté, not distinct  on both surfaces. Sori
each énclosed by én indusium, at the base of the third 1eaves,'noti
found in the collected specimens, some sori bearing only megaspbran—

gium, some only microsporangium (11).

Distribution India, Western Australia, Malaya, Thailands

the descripted sample collected from Hua Kaew Arboretum,

Beology water ferns, grow together with Azclla and water-

lilies.
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Azo1lla pinnata ReBre

Stem very slender, alternately branch-to left and
right ; bearing leaves in two alternate rows, numerous roots
5rowing downwards about 4 cm, longe glggﬁ_whole plant about 1.2=
1.5 cm, long and 0,5~0,6 cm. wide ; = simple, very small
size, 1ess‘£han 1 mm,, leave biloped, one floating, green,
purplish wﬁen old, slightlj curvbd edges with colony_of Anabaena

X _
azollae, present within, the other lobe submerged and colourless.

Sori ~ enclosed by indusium, between the base of branch stem

and submerged lobe, each sorus bearing either megasporangium or

microsporangium, not found in the collected specimens {(11)e

Distribution Africa, Asia, Australia, Malaya, Thailand;

this descripted sample collected from Hucy-Kaoew Arboretum.

Ecology water fexms, usually grow with Lemna, salvinia,
water-lilies 3 rapidly wide spreading on the whole surface of water,

exXpose place®.
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