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CHAPTER1
INTRODUCTION

1. General introduction to liverworts

The liverworts or hepatics are small land plants belonging to class Marchantiopsida in
Division Marchantiophyta (Crandall-Stotler and Stotler, 2000) and includes about 5,000 species
(Gradstein et al., 2001); an estimate of 374 species belonging to 84 genera in 34 families occur in
Thailand (Lai, Zhu & Chantanaorapint, inpress)

With regard to the liverworts habitat, there are epiphytes which grow on tree, branches
or leaves; terrestrial which grow on soil, and lithophyte which grow on rock. Although there are
xerotolerant taxa, the majority of the liverworts arefound in humid and shaded places. The lower
surface of liverworts is attached to the substrate by thizoids. The rhizoids in liverworts, unlike
those of the mosses, are unicellular, rately septawe-mauticellular (e.g. Schistochila), and some taxa
(Calobryales) lack them. They usually originate from the ventral side of the stem, rarely from the
lobules (e.g. Radula) or from thalleid margins (e.g. Metzgeria). When in bundle, rhizoids usually
originate from the base of the wundefleaves or near to it. When plants are prostrate, thalloid
surface or stem that is in comfact with'substrate is referred (0 as yentral and the other as dorsal.

)

The oil bodies aséunigtic grgaelles of most liverworts; and are not found in mosses nor
hornworts. The number, chemical compositidn," shape, and sized of the oil bodies are variable.
Upon drying of the plafits, ghefoil bodies tsually morphologically change or disintegrate.
Specialized leaf cells occur inome liverworts h}ve'a very large oil body and lack chloroplasts, the
so-called ocelli. In dry material ocelli may usually be recognized by their sized, which may be
larger or smaller than ordmaq leaficells (Gradstem et al., 2001).

Liverworts, like mossesand hornw orts; ha\ze a unique life cycle among land plants in that
a gametophyte generation is dominant phase w while sporophyte generation is ephemeral.
Gametophytes are photosynthetic and yvariable 1n_forms On the other hand, sporophytes are not
able to photosynthesize and much {éss variable. Accvrd'mgly, sporophytes must obtain nutrients
from gametophytes. The mature sporophyte is composed of an cxpanded foot, anchoring the
parasitic sporophyte intojgametophyte; a stalk or seta which is cf)Lprless and very delicate; and a
capsule. The mature capsule is spherical or cylindrical and dchisces by four valves. Within the
mature capsule there are spores and elaters. The latter are narrowly single, elongated cells
provided with one or more spirally thickened bands that may become compressed dehiscence of
the capsule, causing movementand rotation of the.élaters (hygroscopic movement). The function
of the elaters is(to| facilitate the|release of 'spores, from a'capsule: Each spore germinates into a
tiny, thalloid protonema that may be'globose, cylindricalj.or discoidalfin shape. Each protonema
gives rise to one new gametophyte.

Based on \morphology of gametophyte;| there arel/two=groups "of liverworts, namely,
thalloid lizerworts and leafy liverworts.

Thalloid liverworts

Thalloid liverworts have a dorsiventrally flattened gametophyte or thallus, resembling a
ribbon. A thallus is usually dichotomously branched, rarely pinnate (e.g. Riccardia).

There is variable in internal structure of thallus. In Metzgeriales, the thallus is internally
simple and multistratose throughout, or composed of single layer of cells (the thallus wings)
while the central portion is multistratose, resembling midrib. In Marchantiales, however, the
thallus is internally differentiated, having a chlorophyllous tissue on the dorsal side, usually
located in air chambers that open by specialized pores on the upper thallus surface. The rhizoids



are smooth, or in the Marchantiales composed of 2 types: smooth and tuberculate; the latter
having peg-like projections on the inner walls. The ventral surface is sometimes covered by scales
in 2 or more rows that may be colorless or deep purple to black coloration (e.g. Marchantia,
Ricciocarpos).

The antheridia are produced on the thallus surface, naked or surrounded by an involucre,
or inside thallus, in special antheridial chamber. In Marchantia, for example, the antheridial
chambers are located on antheridiophores. The archegonia are on the thallus surface or
embedded inside the thallus and are usually surrounded by an involucre. In Aneuraceae, however,
there is no involucre; thus the young sporophyte is surrounded by a fleshy calyptra (modified
fertilized archegonium). In Marchantiales, the archegonia are often located on archegoniophore.
The sporophyte of thalloid liverworts is enveloped within the calyptra until maturity.

In addition, vegeatative reproduction maysbe found by simple regeneration from thallus
cells or by specialized diaspores, e.g., by gemmaé produced at the apex of the thallus or in
specialized flask-like (e.g. Blagia) or cup-like (e.gLaumnlaria, Marchantia) structures, or by tubers
produced on the underside of the thallus (e.g.' CyatlodiuiisLassombronia).

Leafy liverworts

\

Gametophyte of leafy liverworts differentiates into stem-like (caulidium or caulid) and
leaf-like (phyllidium or phyllid) stutictuges. Leafy liverworts may be prostrate, ascending, erect of
pendent. Erect growing gametophytes often igriginate from a creeping, may or may not bear
leafless shoot or rhizome! Y \

¢

The leaf lamina is'normally unistratose and without midrib. In some liverworts, the leaf
lamina has rows of elongated eells'in‘thé middle, fesembhng a midrib, called vitta. The leaves are
arranged in three rows: one ventral s£Ow (unde,{lcaves or amphigastria) and two lateral rows
(lateral leaves or “leaves”). Underleaves are smaller }han lateral leaves and sometimes they are
lacking. Three basic patterns of latefal feaf ()rlcntaggn ‘are found:

4

1. Transverse, where the leaf base attachmen?ls perpendxcu ar to the long axis of the
stem. - =

2. Incubous, where the upper border of the lateral leaf, When viewed from the dorsal
surface, overlaps the lowét border of the leaf immediately above it on the stem.

3. Succubous, when viewed from the dorsal surface of the stem, the lower border of a

leaf overlaps the upper border of the leaf immediately below it on the same side.

The internal structure of the stem i differentiated into a well-defined (outer) cortex and
an (inner) medulla:The outer cortical later is also called the epidermis. The cortex may consist of
small, thick-walled cell layers (often withibrownish-pigmented walls), or of much enlarged, thin-
walled c€lls.

The branches have ordinary vegetative leaves, tiny, scale-like leaves or no leaves at all.
Branches with scale-like leaves are called flagellae, and those without leaves are stolons. There are
2 kinds of branches: intercalary (or thecal) branches and terminal (or athecal) branches.
Intercalary branches originate from inner cells of the stem, and tend to be at right angles to the
stem and usually stand in the axils of the leaves (or underleaves) except in the Leeunea-type
branch (see below). There are four types of intercalary branches:

1. Bagzania-type: branches originate from the ventral side of stems, from underleaf axil.

2. Plagiochila-type: branches originate from the lateral side of stems, from lateral leaf axil.

3. Lejeunea-type: branches originate from the lateral side of stems, from behind the lateral
leaf.

4. Anomoclada-type: branches originate from the dorsal side of stems.



Terminal branches originate from a leaf initial cell or from stem epidermis cells very near
to the apex that no collar is formed. They develop at an angle of 45-60° to the stem. When
originating from a leaf cell, the leaf associated with the branch is a half-leaf. There are three
terminal branch types:

1. Frullania-type: branches originate from a ventral-leaf initial cell so that it replaces the
ventral half of a leaf. Branches therefore are associated with a half-leaf on its dorsal side.

2. Kurgia-type: branches originate from a dorsal-leaf initial cell and therefore are
associated with a half-leaf on its ventral.

3. Radula-type: branches originate from a stem epidermis cell and therefore are associated
with an unmodified leaf.

Reproductive organs are produced from superficial cells of stems or branches. The
antherdia are located on the axis of specialized leaves, the male bracts, on the main shoot or on
specialized male branches. The archegonia are protecied by bracts or bracteoles in one or more
series. In many taxa the archegonia are surrounded.by a thin tubular organ called perianth. The
sporophyte of leafy liverworts.is.basically similar to thatof.the thalloid liverworts.

Leafy liverworts have aside mange of vegetative teproduction. Nearly every part of the
gametophyte becomes ansascxual rcproductl e diaspore. Vegetative reproduction can take place
by simple regeneration from leaf of sgem-eells or by specialized diaspores such as gemmae
produced on the surface o maroms of Iea,.ves caduceus branches (cladia), caducous or
fragmenting leaves. / v &

2. Taxonomy £ 4 L e,
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The classification scherne presented beiOw ‘is according to Crandall-Stotler and Stotler
(2000). It reflects state of cdrreaft undet§tand1ng - of liverwort diversity and is based primarily on
morphological evidence. This list meludes ranks-of: fégml) and above, up to the rank of Division.
PHYLUM (DIVISION): MARCHANTIOPHYT.A
CLASS: MARCHANTIOPSIDA
SUBCLASS: SPHAEROCARPIDAE
ORDER: ;_SEJHAERO CARPALES
SUBORBIER: Sphaerocarpineae
Sphaerocarpaceae
SUBORDER: Riellineae
Riellaceaé
SUBCLASS: MARCHANTIIDAE
ORDER:MONOCLEALES
Monocleaceae
ORDER:MARCHANTIALES
SUB®RDER: Marchantiineae
Aytoniaceae
Wiesnerellaceae
Conocephalaceae
Lunulariaceae
Marchantiaceae
Monosoleniaceae
Cleveaceae
Exormothecaceae
SUBORDER: Corsiniineae
Cyathodiaceae
Corsiniaceae
SUBORDER: Monocarpineae
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Monocarpaceae
SUBORDER: Targioniineae
Targioniaceae
ORDER: Ricciales
Oxymitraceae
Ricciaceae
CLASS: JUNGERMANNIOPSIDA
SUBCLASS: METZGERIIDAE
ORDER: HAPLOMITRIALES
Haplomitriaceae
ORDER: BLASIALES
Blasiaceae

ORDER: TREUBIALES

SUBORDER: Treubiis
Treubiaceae \\
SUBORDER: Phyllothalliinca /

Phyllothallia
ORDER: FOSSOMBRONIA i'

SUBORDER: SOMbTor -‘,“
Fossomb OniACe #/‘
Allisoni / \

SUBORDER: Pelliis .‘j‘ |

Pelliaccae e "
Sandéothallacéae” =
ORDER: METZ J

s (8
SUBORDER: Pallaviciniincac.
Pallaviciniace &.q"z;z :“ Y
Makinoacea I
Hymenophytaceae * /:
SUBORDER:Met uf’ 2e
Aneuraceae

Mizutania
i

SUBCLASS: J6NG \
ORDER: LERICOLE < @
SUBORBPER: Ptilidiineae
Prilidiageac,
Fl ﬂ@gﬁ%ﬂiw gIN?
Vetaformataceae
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Schistochilaceae
Perssoniellaceae

SUBORDER: Lepidolaenineae
Trichocoleaceae
Lepidolaenaceae
Neotrichocoleaceae
Jubulopsidaceae

ORDER: JUNGERMANNIALES

SUBORDER: Herbertineae
Herbertaceae
Pseudolepicoleaceae
Trichotemnomataceae



Grolleaceae
SUBORDER: Balantiopsidineae
Balantiopsidaceae
SUBORDER: Lophocoleineae
Geocalycaceae
Gyrothyraceae
Plagiochilaceae
Acrobolbaceae
Arnelliaceae
SUBORDER: Lepidoziineae
Phycolepidoziaceae
Calypogeiaceae
Lepidoziaceae

SUBORDER: Po
Porellaceae

Pleuro;la ae

3. Role oleveﬂ uo&l:o’lw ﬂ w ‘j w ﬂ ’] ﬂ ‘j

The role of liverwort, especlﬂ at the species level, to ecbldgy is little known.

L WARA DR m&m Yrdiepadt e eenon

liverwortslat some stage of their life cycle, whether for shelter, nesting, predator avoidance, or
even food (Glime, 2007).

4. Khao Nan National Park

Khao Nan National Park is situated in the southern province of Thailand, covering an
area of 408.09 square kilometers and occupying the areas of Amphoe Tha Sala, Amphoe Sichon
and Amphoe Nopphitam of Nakhon Si Thammarat province. The National Park is also part of
Nakhon Si Thammarat mountain range and is surrounded by three other National Parks and one
Wildlife Sanctaury, namely Nam Tok See Keed National Park in the north, Tai Rom Yen
National Park in the west and Katoon Wildlife Sanctuary and Khao Luang National Park in the
south. The climate of this mountain range is under the influence of winds from the Gulf of



Thailand and the Andaman Sea during different seasons. The highest precipitation occurs
between October and February.

There are 7 substations patrol the National Park. Among these, the 4% substation known
as Thaton substation is responsible for the healthiness of Khao Nan National Park’s highest peak
known as Khao Yai. This peak is about 1,438 m above mean sea level (amsl) as indicated in the
Royal Thai Survey Department (map series 1501 S, sheet NC 47-15, edition 1 RTSD printed in
April, 1973); however many observation suggested that it is around 1,385 m amsl (GPS-
elevation). There are other peaks in I<hao Nan National Park in this elevation range such as San
Yen plateau (1,310 m GPS-elevation) in the 15t substation (personal observation, April 20, 2007)
or Khao Nom (1,350 m) in the 3 substation (personal observation, August 10, 2007). Plant
communities in these areas are different from that of Khao Yai; so does edaphic factor, e.g.
sandy soil with less humus in Khao Nom and Sanyen plateau versus loamy soil with much humus
a Khao Yai area (personal observation, August 12,}2(107).

The 4% substation of Khao Nan Nawnal*Pagk located in Amphoe Sichon. The
surrounding area is large a pata.tubbet plantation intezmixed with oil palm plantation. Beyond, it

is lower montane rain forest(89%4¢!, 2550) with as many as 3arge stream passing through and up

to altitude of 800 m amsl. The lower montane rain forest can be found at and above 800 m. At
and along the high montane ridge, it consistccs of a patch of lower montane oak forest intermixed
with cloud-covering mongane forest (Figure 1.1). The flora at this altitude consists of not only
trees but also many orchids,ferns and Bryophytes. This may be due to its geographic location
and elevation, the vegetatioh clgse fo and.alongiridge is covered by mist and cloud neatly all year
round. Large mammals can al§o be found lincluding a wild bear and a tapir. As many as 3 water
seeps originate within this n,taln rldge (Flgd're 1.1).

n
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In 20006, the Biodiv efsity Reseftrch and, T a.lnlng program (BRT) initiated the area-based
research project at Khao Nan National Park to4enumerate biodiversity in this area, and to
monitor any changes of b1od1versnty in-long tc;fmftesearch (BRT, 2007). As bryophytes are
components of plant community, particularly atﬂ@"h elevation, yet no study of bryophyte have
been taken place in this National-Pazk: “Therefores: ié;is—ﬁeed to conduct a research on this group
of plants. Few trails wecke suggested by the working group of yhe BRT program, but one was

chosen in this thesis, ﬁa,mely—shMﬂLsubsm&eﬁ—KhaeAéai—Thefefoﬁe this thesis aims to conduct
biodiversity of bryophytejs focusmg on liverwort diversity in this area.

Aim of the thesis o -

This wotk aimedito investigate the diversityjof divierworts; atzikKhao Nan National Park,
Nakhon Si Thammarat/Province
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Figure 1.1 The study sites: a. Para rubber plantation along perimeter of national park at 340 m; b. steep slope
at 954 m; c-e. plateau of the summit: ¢. in February at 1,205 m, d. in May at 1,375 m, e. in August at 1,100 m;
f. seep near camping site at 1,250 m; g the valley at 1,270 m



CHAPTER 2
LITERATURE REVIEW

Previous studies on liverworts of Thailand

Studies of liverworts in Thailand were started by foreign authors. The first record of
members of liverwort was made by Stephani (1902) in Schmidt’s “Flora of Koh Chang”. He
recorded 17 species, including 4 new species, based on the specimens collected during 1899 and
1900 from Koh Chang by Danish botanist Johanes Schmidt. All collected specimens were sent to
the Botanical Museum in Copenhagen. Then, 9 years later Carl Curt Hosseus and Bad
Reichenhall reported 5 species which 1 species was described as new from his own collections
made on the top of the mountain of Doi Suthep, northern Thailand. (Hosseus & Reichenhall,
1911)

There was a lag on research in liverwote'divessity until 1959, when R. M. Giesy and P.
W. Richards recognized 3 speeies. based on idenafieations by J. Proskauer (University of
California, Berkeley, U.S.A.), P. Kachtoo (Burdwrm) and Mme S. Jovet-Ast (Paris). All collection
of liverworts was made by"P"W. Richards during a visit to Thailand in November-December,
1957, for the Ninth Pacific Sei€nceCongress at Bangkok. One species from Temple of Reclining
Buddha Bangkok and the resgfmade from Chiang Dao in the mountainous part of Northern
Thailand during the tour efganized for the benefit of members of the Botany Division after the
Congress. The first set of speeimensiisiia the herbarium of P. W. Richards; other sets are in the
herbarium of R. M. Giesy; the' Royal Forest Department, Bangkok, and the British Museum
(Natural History) (Giesy' & Richatds, 19-59). '13' #

Since then, knowledgeiof liverwort dlvef51ty in Thailand had been advanced by Thai and
foreign bryologists. In 1967, aumerous studics of Jiverworts were made. Clyde F. Reed & Harold
Robinson reported 8 species from vatious golle(;tm_ns of bryophytes sent to the Clyde F. Reed by
the curator of the Forest Heérbatium, Royal Forgt Department, Bangkok, Thailand. The
specimens, many of which were already narned—had been identified or verified by Harold
Robinson. These specimens had.-been collet)pzed from Nakhon Si Thammarat, Nakhon
Ratchasima and Trat bysvarious workers involving in the Floga of Thailand project. The original
specimens are in the Eorest Herbarium in Banekol (BKF). uphCates are in the United States
National Herbarium, '\X’ashmgton D. C. and/or in the Reed Herbarium, Baltimore, Maryland
(Reed & Robinson, 1967 In this year, Clyde F. Reed & THarold Robinson added 3 species of
liverworts found in Thailand. The original specimens, they wete collected from Chiang Mai and
Kanchanabuti for the “Flora of Thailand” project, are in the herbarium of the Botanical Section
of the Department-of Agriculture in Bangkok, Thailand (BK)..Duplicates are in the United Stated
National Herbatium, Washington, D. €. and/or in the Reed Hetbarium, Baltimore, Maryland
(Reed & Robinsogn; 1967). " Morcover, Kitagawa clarified 22 species” of ‘Bagzania, of which 4 were
new species and 15 were new records for the flora of Thailand from two thousand packets of
Hepaticae collected fromgnorthern mountainoussand insthe southern peninsular regions by M
Tagawaland N. Kitagawa, and 'the central and southeast areas by K. Iwatsuki and N. Fukuoka
during November 1965 to February 1966 in the Kyoto University Botanical Expedition to
Thailand in cooperation with the Royal Forest Department of Thailand. The collections are
deposited in the Herbarium of Kyoto University (IKYO) and a set of duplicate in the Herbarium
of the Royal Forest Department, Bangkok. Another complete set of bryophytes is kept in the
Herbarium of the Hattori Botanical Laboratory (NICH) (Kitagawa, 1967).

In 1968, Kitagawa collected of more than 40 packets from dry mixed forests or in rather
moist evergreen forests in the northern mountainous regions of the country, and reported 3
species of Cephalozia and 7 of Cephaloziella species. In addition, 3 species of Leucolejeunea were also
reported (Kitagawa, 1968a, b).



In 1969, Naofumi Kitagawa desctibed Cololejennea shimizui N. Kitagawa which growing
on a limestone cliff at seashore near Phang-nga, Thailand during the Kyoto University Botanical
Expedition 1967. He also reported remarkable new species of Lejeuneaceae from Malay
Peninsula including Colura acroloba Mont.) S. ].-A. and Diplasiolejennea jovetastiae Grolle from Trang
(Kitagawa, 1969).

During 1973-1977, the studies of liverwort in Thailand had been focused on some
genera including Bagzania, Plagiochila and Frullania. In 1973, P. Tixier collected the specimens
during a trip mainly in the North (Chiang Mai), the North East (Phu Mieng), the East (IKhao Yai-
Khao Khieo) and the South (Surat Thani) under the auspices of the South East Asia Treaty
Organization. He reported 56 species of liverwort species (Tixier, 1973). In the next year,
Hironori Inoue reported 46 species of Plagiochila including 3 new species collected by Dr. M.
Tagawa and Dr. N. Kitagawa in the northern mountainous district and the southern peninsular
districts of Thailand in 1965-1966. These spccimens are all preserved in the herbarium of
National Science Museum, Tokyo (INS) and inthesherbarium of Kyoto University, Kyoto
(KYO) (Inoue, 1974). In 1977, Sinske Hattonr, ©Obehant Thaithong and Naofumi Kitagawa
studied the specimens collected i Thailand by various collectors from 1957-1977. Among them,
there are 3 extensive collections,.The Kyoto Univeisity Botanical Expedition to Thailand in
cooperation with The Royal Totest Department of Thailand (November, 1965-February 1960,
and August-October 1967)s#TheExpedition of The Rijkshetbarium, Leiden, and The Forest
Herbarium, Bangkok (November 4965- I*ebrL}arV 1966), and The Aarhus University Expedition
(July-August 1966). Theigimain €ollecting areas were in mountainous regions of Chiang Mai and
Chaing Rai in the north, Loei insthe noftheas;t ‘and Nakhon Si Thammarat in the south, which
are quite different in theiggopography. A tetal-of 34 species were recognized, of which 20 species
previously had not been knewn fin the Thuldjld‘ ‘flora, and 2 other species, 1 varieties, and 1
forma were newly described. (Hattofi, Thalthong & Kitagawa, 1977).

In 1978, Naofumi Kltagawa reportcd 64 §pec1es of liverworts based on 1,500 packets of
specimens made by Dr. A. Touw «n' 1965- 1966, as 2 member of the Expedition of the
Rijksherbarium, Leiden (L) and the  Forest Hefbl@rﬁ@m, Bangkok (BKF). In the next year, he
reported 41 species and 2 varieties ifictading 1 n@w%zatiety The specimens are deposited in the
Rijksherbarium (L) and many duplicatés are kept in the herbarlurn of Kyoto University (KYO)
(Kitagawa, 1978, 1979) i

In 1980, 1300 hverwort species from 1,800 packets: of bryophytes specimens were
studied by several Japanese specialists: Plagiochilaceac by Dr. H. Inoue (National Science
Museum); some of Lejueneacea by Dr. M. Mizutani (Hattori Betanical Laboratory); and all other
Hepaticae by N. Kitagawa. All specimens were collected by Tatemi Shimizu, Naofumi Kitagawa,
Hiroshige Koyamd, Thawatchai, Santisuks HideowToyoknmi & TFetsukazu Yahara on the Thai-
Japanese Botanical Expedition ia 1979 (Shimizu et al.; 1980).

Sporadically, few Thai bryologists had published research articles on bryophyte diversity
in various parts_of Thailand. For instance, Dr. Obchant Thaithong (1984) carried out the
biodivessity of ‘epiphyticitlora ot the mangtove forest in the castetn coast i.e: Chanthaburi, and
in the western ‘coast, 1.e. Ranong, Phang-nga, Krabi and"Satun from 1980 to 1982. She reported
21 species’of liverworts.

Ranoo Sornsamran (1982) conducted a survey in Sakaerat Research Station, Nakhon
Ratchasima province and found 26 liverwort species in order Jungermanniales.

Ranoo Sornsamran and Dr. Obchant Thaithong enumerated species of bryophytes of
Thailand. They listed 279 species of liverworts from the 24 research articles on bryophytes of
Thailand from 1900 to 1979 (Sornsamran & Thaithong, 1995). No revision or namechanged
were made.
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Sahut Chantanaorapint found that as many as 38 species of liverworts inhabiting in the
summit of Khao Luang, Huai Yang Waterfall National Park, Prachuap Khiri Khan Province. In
this work, he reported 8 species of liverworts as a new record to Thailand (Chantanaorapint,
2002).

Recently, in 2006, few bryophyte studies were undertaken in Chiang Mai. For instance,
Soonthree Kornochalert found 18 species of liverworts from Khun Chang Khian Village, Doi
Suthep-Pui National Park, Chiang Mai Province (Kotrnochalert, 2006). Furthermore, Sudchit
Manachit reported 26 liverworts species from 327 bryophytes specimens in the area of
Sirindhorn Obsetvatory, Doi Suthep-Pui National Park, Chiang Mai Province (Manachit, 2000).

During the World Conference of Bryology 2007 held at Kaulalumper, Malaysia, Lai, Zhu
and Chantanaorapint presented an updated and revised list of liverworts in Thailand. In their
work, a total of 374 species were included names have been changed or abandoned and
reduced to synonym. |

AULINENINYINT
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CHAPTER 3
MATERIALS AND METHODS

3.1 Materials

3.1.1 Specimen collecting equipments
e plastic bags

e tags
e pocket knife
e pencil

e field note
e digital camera, model: Nikon D 70s with 60 mm Macro lens and SB-
200/SU400 kit

e hand lens

® The Global Position, Systtm(GPS) receiver: Garmin 60CSx and 12XL
3.1.2 Herbarium specimens preparing equipments

e paper cavelopes

o lab€l paper \
3.1.2 Identification equipraents |

e _dissegtingfmicroscope with drawing tube

o light mi€roscopc with drawing tabe

o MicrgScopig slides anarcq,ver glasses

o dissecting needles -Ii' y

il

e razorblades v
. i

e Petd dishes - o
e Related taxonomic literatures of liverworts

3.2 Methods — =
/75 7 Ey

3.2.1 Exploration and collection i

Explotation and field collections were carried otit between January 2006 and
June 2007; however, between October and December, 2006, no collections could be made due to
the heavy rain and subsequently inaccessible trail. The areas=for collection were restricted to
liverworts found only at thefKhao Yai at and abgve 320 m to 1,385 m. The trial for exploration
was recommended by forest rangers, at the 4rdssubstation; ofyKhaoNan National Park, and is
shown in Figure 3.1..The total distance is ca. 16 Km' (Figure 3.1). Collections were made

according to the ‘standard method (MAANA YoyinmauazAndy, 2530). Localities were marked by a

GPS receiver avhen applicable, and.notes, were made,.with regards to.ecological data, habitat, and
some diggnostic charaeteristics. Liverworts presented in this study were collected mainly from the
ground and trees trunks and leaves of a height no mote than 2 m. No attémpt was made to
collect specimen on high canopy. However, it is unlikely that species composition at high canopy
would differ substantially from lower habitat (Dobbs, 2006)

3.2.2 Laboratory study

Both morphological and anatomical features were later studied in the laboratory.
Liverwort specimens were identified using both keys and descriptions from various taxonomic
literatures previously reported, such as the Journal of the Hattori Botanical Laboratory and Acta
Botanica Fennica. Full descriptions and line drawings of all species were given, key to families,
genera and species for their identification were constructed, together with ecological data and
their distributions. All voucher specimens were deposited at BCU and BKT (Holmgren, 1998).
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Authors of scientific names and their abbreviation used in this thesis are in accordance with
“Liverworts and hornworts of Thailand: an updated checklist and bryofloristic accounts” (Lai,
Zhu & Chantanaorapint, inpress). The terminology used in this thesis was followed Malcolm &
Malcolm (2000).

Y ek e e e e S e e e e e e R e e e g ey p e et

Figure 3.1 Top - Locality of study site (marked as opened star). Bottom - Topological map

illustrates the study trail (beaded line) and Khao Nan peak (solid star). Elevations are given in
meters. Specimen collections were made at elevation of 320 meter and above.



CHAPTER 4
RESULTS

A total of 547 specimens were collected, and accounting for 103 species in 40 genera,
and 17 families (Table 4.1).

Table 4.1 List of Liverworts at the summit of Khao Nan, Khao Nan National Park, Nakhon Si
Thammarat Province.

Family Genus Species
Acrobolbaceae Marsupidinm Marsupidinm knightii Mitt.
Aneuraceae Anenra Al%’ dica Steph.

Riccardia * w (Hedw.) Carruth.
mzrdm
Calypogeiaceae Cal) ypogeﬁﬂ y}ueza s
Frullaniaceae Fm//ﬂmﬂ7= ullania dp" inw.et al.) Dumort.
einw. et al.) Dumort. var

Geocalycaceae

AY awgﬂdww / Not.) Grolle
Jungermanniaceae  _Anastrophylium Amﬁmp/y]//um pz/z(gemm ees) Steph.
Jamesoniélla-, Jamesoniellg,contracta (Reinw. et al.) N. Kitag.

ﬂMEJ’J N EFLd R ITT

Jungermannia polyrhizoides Grolle

Lejeuneaceae Arf/yz/e eunea Archile; ejennea planittscnla (Mitt.) Stephis
AR s AR
at eretin (Gotts
Chilolejeunea Chilolejennea sp. 1
Chilolejennea sp. 2
Cololejeunea Cololejennea ocelloides (Horik.) S. Hatt.

Cololejeunea spinosa (Horik.) Pandé & Misra
Cololejennea yipii R. L. Zhu.

Colura Colura conica (Sande Lac.) K. 1. Goebel
Colura meijeri Jovet-Ast

Drepanolejennea  Drepanolejennea angustifolia (Mitt.) Grolle
Drepanolejennea dactylophora (Nees et al.) Schiffn.
Drepanolejennea levicornua Steph.
Drepanolejennea ternatensis (Gottsche) Schiftn.
Drepanolejennea sp. 1



Family Genus Species

Drepanolejennea sp. 2

Lejennea Lejeunea boninensis Hotik.
Lejennea sp.
Leptolejuenea Leptolejeunea apiculata (Horik.) S. Hatt.

Lopholejennea Lopholejennea nipponica Horik.

Laopholejennea subfusca Nees) Schiffn.
Metalejennea Metalejennea cucnllata (Reinw. et al.) Grolle
Ptychanthus Ptychanthus striatus (Lehm. & Lindenb.) Nees
Schiffuerioleennea  Schiffneriolejennea cumingiana (Mont.) Gradst.

AY fbﬁnm'o/ejemm tumida (Nees) Gradst. var. tumida
Spruceanthus 7y ;/9 s semirepandns (Nees) Verd.

Thysananthus
ﬂ/ stipus (Reinw. et al.) Lindenb.

\-.._ bysanan
Lepidoziaceae A[roma@ﬂo@mgu A. Evans.

Psiloclada

Marchantiaceae Dumortiera

Mastigophoraceae Masz‘z;gopbom

Metzgeriaceae Metzgeria
N

Pallavicianiaceae
Plagiochilaceae

P/agzov/az/g  Javanica (SW) ees & Mont.

Plagiochila tongispica Mitt.

ﬂUﬂ?Wﬁﬁ%ﬁiﬁﬁLﬁﬁm \

Pla zo&/yz/a mlatropzm Steph

AR a@@mm;% ARV

Pleuroziadeae Plenrozia Plenrozia gigantea (F. Weber) Lindenb.
Radulaceae Radnla Radula assamica Steph.

Radnla campanigera Mont.

Radula constricta Steph.

Radula formosa (Meissn.) Nees
Radula japonica Gottsche ex Steph.
Radula javanica Gottsche
Radnla kurzii Steph.
Radula philippinensis Yamada
Radula yangii Yamada
Schistochilaceae  Schistochila Schistochila aligera (Nees & Blume) Jack & Steph.
Schistochila blumei (Nees) Trevis.

redusus (Reinw. et al.) B. Thiers & Gradst.
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Family Genus Species
Schistochila nuda Horik.
Schistochila scinrea (Nees) Schiffn.
Schistochila sp.
Trichocoleaceae  Trichocolea Trichocolea pluma (Reinw. et al.) Mont.

Trichocolea tomentella (Ehrh.) Dumort.

In the following, identification key to families, genera, and species of liverworts found is
presented. Description of families, genera, and species were provided after respective key. Line
drawing was given in all species and photographs of some liverworts were also shown. Taxa
appear in alphabetical order with respect to families, genera, species, and lower ranges.

AULINENINYINT
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Class Hepaticopsida

Key to the families

1. Plants thalloid form.
2. Rhizoids with smooth walled.
3. Hair absent.

4. Midrib without central Strands ........coveuveeureeerereeeenieniereereeseeseeesenenenees Aneuraceae

4. Midrib with central strands ... Pallaviciniaceae

3. Hair present on thallus surface, margin, and underside of midrib.......... Metzgeriaceae

2. Rhizoids composed of 2 types: smooth and tuberculate ........cceeeureecureuennee Marchantiaceae

1. Plants leafy form.
5. Incubous.
6. Undetleaves present.
7. Lateral leaves undivided.
8. Sparing branch, flagella absent.
9. Lateral leaves deeply 2 lobes, appendage at basal part.... Mastigophoraceae
9. Lateral leavestindivided, appendage abséfitumu.........cvveeee.. Calypogeiaceae
8. Pinnate or forkedgflagella frcquendy PLOSC M in,. ..o Lepidoziaceae
7. Lateral leaves divided info e three patt.
10. Lateral leavesgsdivided ingo sm dorsal lobe and larger ventral
.......................................................................................................... Schistochilaceae
10. Lateral leavc;fdlwded into laroc lg'be and small lobule.
11. Laterdl leayes divided into lgrgp lobe and lobule attached to dorsal lobe

along kefl, silugiredueedeie. ... ol b e Lejeuneaceae
11. Lateral” leaves: divided ifito lobe, saceate lobule, stylus present
B— Y & o kel R W, Frullaniaceae
6. Underleaves absent. e Sl
12. Lateral leaves divided lnto larcre lobe - ar)ld saccate lobule sometime explanate
...«........‘ ....................................... Pleuroiziaceae
12. Lateral leaves divided i into lange dorsal; I@)’be and small lobule................. Radulaceae
5. Succubous.

13. Underleaves_la_ékmg -
14. Apex of lag_c_gal leaves undivided or bilobed "...t....... Jungermanniaceae
14. Apex of lateralllcaves toothed to ciliate ... .o AT Plagiochilaceae

13. Undetleaves present. [f
15. Undetleaves never connate to lateral leaves.
16. Lateral leaves‘dénsely hairy.

170Cells with a papillose cuticle.... .. L e bbb e, Acrobolbaceae

17. Cellsswithouta papillese cuficle.........om i, Trichocoleaceae
16. Lateral leaves not hairy.

18=Apex of Jateral leaves GG, . .. s rsmms s st st siins Jungermanniaceae

18. Apex of lateral Iéayes toothed £ ciliate.... b ik fo Plagiochilaceae

15. Undetleaves often connate to lateral 1eaves .....cceeevvvcecicreerinceceennnn. Geocalycaceae
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Acrobolbaceae

Plants leafy, usually glistening whitish-green to pale bluish-green, creeping or upright,
sometimes with a stoloniferous base. Stems with or without thick-walled cortex. Branches
intercalary (lateral or ventral); stolons present or absent. Lateral leaves succubous, undivided or
2-lobed (rarely 3-4 lobed). Cells usually with a papillose cuticle; oil bodies brown, finely granular.
Underleaves usually divided into cilia resemble segment. Rhizoids scattered. Sporophytes in a
fleshy, pendent marsupium; perianth lacking. Capsules with acute tip, wall very thick, 5-10
layered. Vegetative reproduction rare, by caducous leaves or gemmae.

Marsupidium

Marsupidium Mitt., Handbook of the New Zealand Flora 751. 1867.; Grolle, R. J. Hattori Bot.
Lab. 66: 337-342. 1989; Gradstein, S. R.; Churchill; 5S¢ P. & Allen, N. S., Guide to the bryophytes
of tropical America: 78-79. 2001.

Plants glossy whitish=steen to bluish-green when flesh, sometimes brownish when dry,
usually rather fleshy, growiagmuptichefor a stoloniferous base, forming dense mats. Stems flaccid
with thin-walled cortex. Latesal leaves ovate to oblong, with typically oblique and truncate to
emarginate apex, leaf tips'tounded  acute to ciliate, margin cntire or finely toothed toward the
apex. Cells thin-walled, withoutstrigones, srjooth to verruculose cuticle. Sporophytes on very
short branches, bearing only asfewybractsiand lacking vegetative leaves, usually hidden among the
stolons, at the base of the stems, and are_rath‘gr meonspicuous. Antheridia rather numerous, 4-
10 per bract. A \

W

i<

4
d

Marsupidium knightii Mitt.
Handbook of the New Zealagll Flora 753, 18675 ’Fufukl T. & Mizutani M., Proceedings of the
Bryological Society of Japan'6: 75-83. 1993, PanbAS J. Hattori Bot.Lab. 68: 1-192. 1990.

Plants yellowish green, stem and rare];Lbrifnches nearly equal in diameter 2.5-3 mm
wide, spongy, julaceous. Stems branching svmpochal forming flocculent, in cross section of stem
with 8-9 cells in diameter. Rhizoids at the base of underléaves. Lateral leaves imbricate, 1.5-1.8
mm long and 1.8-2 mm wide, divided into 5-6 segments Whlch are triangular in outline, each
segment with simple braiich which is one cell wide, cells hyaline Wwith cuticular striolate-papillose.
Underleaves 0.5-0.8 mm long and 0.8-1 mm wide, divided into 4 segments, each segment
divided into simple branchi cilias resemble to those of the lateral leaves. Sporophytes not found.
(Figure 4.1 and 4.104)

Thailand — PENINSULAR: Nakhon Si Thammarat.

Distribution — €hinag; Japan, New Zealand.

Ecology = on living bark of tree.

Specimens examined —. P..Sukkharak 471 (BCU);.M., Tagawa.& N. Kitagawa T4972
(BKF).

GPS location — 8.87681365° N 99.69001651° E

Altitude — 1,303 m
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Figure 4.1 Marsnpidinm knightii Mict.
A. habit; B. portion of plant; C. lobe of lateral leaf; D. lobe of underleaf; E. cross section of stem;
F. part of lobe with verruculose cuticle. P. Sukkharak 471.
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Aneuraceae

Plants thalloid, pure green to blackish, small to large, fleshy or membranous, prostrate
or erect, irregular branched or pinnate to bi-pinnate, without a midrib or with an ill-defined
midrib in the branch, the inner cells are considerably larger and less chloroplasts than the
outermost layer of cells on both surface, thallus apex with or without slime papillac. Rhizoids
smooth, on lower surface. Dioicous. Androecia 2 rows of androecia sunk in short lateral
branches which have a raised cup-like margin. Gynoecia on lateral-ventral, produced under
margin of the thallus. Capsules oval or cylindrical, surrounded by tall and thick calyptras, 4-
valved, composed of two layers of cells, of which the inner possesses more or less distinct semi-
annular bands. Elaters either free or fixed: the free one tapering towards both ends with one
broad spiral band; those with tufts of fixed and erect elaters at the apex of the valves having
indistinct spiral band.

Key to gencra
1. Thallus, irregular branched, prostrate, 5-6 mm wideyapex without mucilage papillae on ventral

SULTACE cevvvrrreceecnscnscnecnee. ———..... W e ST TTTTYRI L oot eer s Aneura
1. Thallus, pinnate to bi-pinnateyprostrate or erect, 0.4-2:mm wide, apex with mucilage papillae
ON VENLrAl SULFACE cecvvnrnnrseiaat gl ... oo oceeccnccnsenseacensennens Riccardia
1: Aneura

Aneura Dumott., Commeéntationgs Botanicae 15. 1822, — Riecardia S. F. Gray, Nat. Arr. Brit.
Pl 1: 683. 1821. — Anenra Dum., Comm. B(Et.:‘llS. 18225 Kashyap, S. R., Liverworts of the
Western Himalayas and the Pagjab plain; Part 1: 111; Gradstein, S. R., Churchill, S. P. & Allen,
N. S., Guide to the bryophytesiof gopical America: 202:2001.

Plants pale green, prostrate,“irrecular 'b&t'%mched, medium to large, fleshy, thallus apex
without slime papillac. Gynoecial calyprras eylindtical ‘or clavate, fleshy. Capsules longly
pedicellate or oblong-cylindric. Elatéefs attcnuate—nlono spiral, fixed persistent as erect tufts on
the apex of valve. it -

Aneura indica Steph
Kashyap, J. Bomb. Nat: Hlﬁt Soc. Vol. XXV: 280. 1917; Kashvap, R., Liverworts of the Western
Himalayas and the Panjab plam Part I: 111-113, Plate XXTII. 1929.

Plants light green, gp.to 20 mm long and 5-6 mm wide; in cross section, epidermal cells
with small chloreplasts,jignér cellsthyaliné and latges 9410) cellsywide at'midrib, margin entire and
undulate, oil body scattered. Androecia not found. Gyneecia enclosed by calyptra 5-6 mm wide.
Capsules cylindrical. Elaters with 1-spiral thickening walled, 150-220 pm long. (Figure 4.2 and
4.105)

Thailand —'New recordito Thaildnd.

Distribution — India.

Ecology — on rocks along stream.

Specimens examined — P. Sukkharak 217, 379, 381, 495 (BCU).
GPS location — 8.88071895° N 99.69965637° E

Altitude — 1,205-1,340 m

2. Riccardia

Riccardia Gray, A Natural Arrangement of British Plants 1: 679. 1821.; Hewson 1970a, b (Key
A4); Scott, G. A. M., Southern Australian Liverworts: 36. 1985.
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Plants green, prostrate or erect, palmate, pinnate to bi-pinnate branched, small to
medium, the inner cells are considerably larger and less densely provided with chloroplasts than
the outermost layer of cells on both surface, thallus apex with transparent slime papillaec on
ventral surface. Gemmae usually 2 celled and are formed endogenously in the cells of the
uppermost layer of the thallus, becoming free by the rupture of the cell wall.

Key to species
1. Plants with palmate branch.
2. Cross section of main axis; inner cells hyaline and larger 1 cell thick in middle........ R.sp.2
2. Cross section of main axis; inner cells hyaline and larger 6-7 cells thick in middle .................
.............................................................................................................................................. R. palmata

1. Riccardia palmata (Hedw.) Carruth.
In Seemann, J. Bot. 3: 302. 1865.; Mizutani, M. & Hatori, S., J. Hattori Bot. Lab. 18: 44-46, tig V.
1957.; Lindb., Musc. Scand. 5. 1879, Lindb. & Ataell; Kongl. Sv. Vet.-Akad. Handl. 23 (5): 25.
1889.; Horikawa, . Sci. Hiroshima Univ. ser'B, 2,2::125:1934.; Evans, Ann. Bryol. 10: 25-27, f.
3. 1937.; Hatt., J. Hattori Boteduab. 6:-10, f.144. 1951 & 8: 42. 1952.; K. Mill., Leberm. Europ.
(ed. 3) 1: 504, £. 140. 1954. — Jumgermannia palmata Hedsw., Theor. gen. (ed. 1) 87. 1784. — Anenra
palmata Dum., Comm. Bet" 1 15¢718225 Mitt.,, Trans. L1nr1 Soc. London ser. 2, 3: 205. 1891,

Makino, Bot. Mag Tokyo Lt 34 1897 bte[ih Bull. Herb. Boiss. 5: 77. 1897.; Spec. Hepat. 1:
263. 1899.; Inoue, Bot. Mag. Tokye 14:39..1900 & 15: 179. 1901.; K. Mull., Leberm Europ. (ed.
2) 1: 343, £. 205. 1908.; Magyicag Student’s Handb Brit. Hepat. (ed 2) 57, f 1926.; Nicholson in
Mazzetti, Symb. Sinic. 5:.7.1930. s el

\ #

4
Plants light green'to brownish-green300-400 num wide, slightly erect, branch palmate,
near the apex with transparent mucilage-papillae on‘ventral surface; in cross section of main axis,
epidermal cells with chloroplast and small; innet eells hyaline and larger 6-7 cells thick in middle,
oil bodies scattered. Dioicous. Androecia on short lateral branches in pinnate sequence
containing 2 rows of 7-8 embedded antheridia. Gynoec1a including calyptrae 1 mm wide.
Capsules cylindrical. Elaters w1th P splml th1ckemng walled, 185-260 pm long. (Figure 4.3)

LT o Vo

Thailand — New record to Thailand.

Distribution —=China, Europe, Greenland, Japan, North and South America, Siberia.
Ecology — o1 “tocks along stream.

Specimens examined — P. Sukkharak 376, 438, 509 (BCU)

GPS location — 8.87631476° N 99.69027936° E N

Altitude — 1,275-1,340.m

2. Riccardia sp. 1

Plants, brownish-green 1.5-2 mm wide, neat the apex with transparent mucilage-papillae
on vental sutface; ifl\cfoss section of main! axis, inner (cells larger thafiouter 4 cells thick in
middle tapering to 1"cell thick in"the marginal cell row which “appear as'a ‘transparent border.
Dioicous. Androecia on short lateral branches in pinnate sequence containing 2 rows of 4-10
embedded antheridia. Gynoecia including calyptraec 1 mm wide. (Figure 4.4)

Thailand —

Distribution —

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 514, 534 (BCU).

GPS location — 8.88128757° N 99.69551504° E, 8.87689412° N 99.69203353° E
Altitude — 1,340 m
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3. Riccardia sp. 2

Plants green 0.5-0.8 mm wide, near the apex with transparent mucilage-papillaec on
ventral surface; in cross section of main axis, inner cells with 3 cells thick in middle tapering to 1
cell thick in the marginal cell row which appears as a transparent border. Dioicous. Androecia
not found. Gynoecia including rough 0.5 mm wide. Elaters with 1-spiral thickening walled.
(Figure 4.5)

Thailand —
Distribution —

Ecology — on rotten log.
Specimens examined — P. Sukkhara
GPS location — 8.88013959° |
Altitude — 1,272 m -

AULINENINYINT
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1 mm

Figure 4.4 Riccardia sp. 1
A. habit on ventral side with gynoecium (g); B. habit on ventral side with androoecium (a); C. cross section
of main axis; D. apex with mucilage papillae (m) on ventral surface. P. Sukkharak 514, 534.
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Calypogeiaceae

Plants leafy, translucent whitish-green to deep-green to brownish, creeping. Branches
exclusively ventral-intercalary, usually sparse. Rhizoids in tufts from underleaf bases. Lateral
leaves incubous, undivided or very short-bifid, margins entire or finely crenulate, sometimes
bordered. Cells thin-walled, cuticle smooth or finely papillose; oil bodies finely or coarsely
granular, colotless, sometimes bluish or sepia. Underleaves small, undivided or bifid. Androecia
and Gynoecia born on very short ventral branches. Sporophytes a fleshy, subterranean
marsupium. Capsules cylindrical, wall 2-layered, wvalves spirally twisted. Vegetative
reproduction by gemmae produced on flagelliform shoots or by caducous leaves.

Calypogeia

Calypogeia Raddi, Jungermanniografia Etrus¢a8141818.; Fulford, M. H., Manual of the leafy
Hepaticae of Latin America, Pact IT1. Memoirs‘of ghe New York Botanical Garden 11 (3): 279-
310. 1968.; Gradstein, S. R., Churehill, S. P. & AllengIN#S. Guide to the bryophytes of tropical
America: 84-85. 2001.

Plants pale green. Lateraldeaves apex short bifid, rarely entire, leaf margins sometimes
bordered by elongated cells. Gells thin-walled, trigones small to medium-sized, cuticle smooth,
striate or papillose; oil bodies pale-coloted, blulsh, or scpia, coarsely granular (resembling a small
grape-cluster). Underleaves yariable in size and shape, bilobed to at least 1/4 of their length,
border lacking. =

Calypogeia sp.

Plants yellowish pale ggeen in hcxbar),a, 191.2 mm wide. Stems creeping, exclusively
ventral calary, sparsely, in cross Section of %tem-é-cells across, 12-13 cortical cells in circle with
11-13 medullary cells, all cells thin-walled. RhlZOlds s in bundle on underleaf base (fasciculate, at
base of undetleaves). Lateral leaves-slightly remote, opp051te broadly ovate to slightly ligulate,
540-650 um long and 430-450 umn wide, apex obtuse with papillose, margin with papillose,
marginal cells 17-22 i, long and 10- 18 um w1de median eelly26-39 um long and 18-26 pm
wide, basal cells 34-65 um_lODg_a.ndJ_S_’:D_pmmde,_tﬂgo.nﬁs— absent, all cells with papillose.
Underleaves distant, apéx shallowly, less than 1/4 of their length,in two lobes, 190-200 um long
and 180-210 um wide, all'cells with papillose. Spotophytes not found. (Figure 4.6)

Thailand —

Distribution —

Ecology— on spil near base of tree.

Specimen;examined — P. Sukkharak 455 (BCU).

GPS location — 8.87715161° N'99.68955517° E

Altitude=—17328:m
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Figure 4.6 Calypogera sp.

A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf apex; E. cells at
leaf margin; F. cells at leaf median; G. cells at leaf base; H. undetleaves; L. cross section of stem.
P. Sukkharak 455.
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Frullaniaceae

Plants leafy, small or large, green to brown, reddish, or purple-blackish, creeping to
ascending or pendent, may or may not pinnate. Stems rigid, without hyalodermis. Intercalary
Branches always lateral, usually Frullania-type, sometimes Leeunea-type. Lateral leaves
incubous, divided into three portions: a large dorsal lobe, a small ventral lobe (= lobule) hidden
under the dorsal lobe, and a tiny triangular or filiform stylus between the lobule and stem; lobe
margins usually entire, rarely toothed. Lobules almost free from the dorsal lobe, inflated and
transformed into a water-sac, rarely flat, cells with trigones, cuticle smooth; oil bodies finely
granular. Underleaves small or large, usually bifid. Rhizoids in tufts from underleaf bases.
Androecia and Gynoecia on leading shoots or on short branches. Sporophytes surrounded by
a perianth; mouth of the perianth usually contracted into a short beak, foot of the sporophyte not
penetrating into the stem. Seta very shorty thick. Capsules globose, wall 2-layered, 4 valves at
maturity. Elaters attached to the capsule valves, artanged vertically inside the capsule. Spores
large, multicellular, germination endosporic.” Vegetative reproduction rare, by caducous or

fragmenting leaves.
v

Frullania

Frullania Raddi, Jungermangidgrafia Ferusca 9. 1818.; Gradstein, S. R. The Bryologist 92: 329-
348. 1989.; Gradstein, S. Re; Churchilly S. P. Ci Allen, N. S., Guide to the bryophytes of tropical
America: 105. 2001; SchustergR. M., The'Hepaticae and Anthocerotae of North America, Vol. V:
1-286. 1992. —

i
\ #

Plants usually reddish, rcddlsh browﬁ or purplish, sometimes dull green, creeping,
ascending or pendent, regulagy or 1rreoularly 1 3-pinnately branched. Intercalary Branches
Frullania-type, on broken stems sometimes Lgumm type. Lateral leaves with a very short,
subtransverse insertion; leat lobe usua]ly’_ovatc—o"tﬁicplar, the apex rounded to acute to acuminate,
the margins entire, rarely toothed; leaf lobule usually, very close to the stem, globose to linear,
sometimes may or may not flat; stvluscs (between® Tobule an stem) usually linear and minute,
sometimes large, cells usually with trigones and. mtcrmedlate thickenings, the trigones often
confluent with the wallsiirregularly sinuose; ocelli sometimes present in leaf lobes. Underleaves
rather large, usually ‘2-Jobed, rarely undivided. Dioicous or- Autoicous, rarely Paroicous.
Androecia usually on. a' very short, globose male branch. Gynoec1a on short or elongated
shoots, without innovations. Perianths flattened or inflated, with 0-12 keels, the mouth
contracted into a beak. Seta massive, of numerous rows of cells.

Key to species

1. Leaf lobules galeate, wide or wider than long.
2. Underleaves imbricate.
3, lieaf'lobules, sknll-shaped not extending beloywentralimargin of,lobe; perianths
densely cowered with spinose protrusions thromghout the sutfaee............... F. ericoides
3 Leaf lobules cuculate, incurved, extending below ventral margin of lobe, perianths
covered with few paraphyllium-like protrusions scattered over the surface
....................................................................................................................... F. berthoumieurii
2. UNAETIEAVES TEMOLE w.vevrvrvrrrersarresnessseessseessssessseesssssssssessssssssssssssssssssssssssssnessssssssnn F. nigricaulis
1. Leaf lobules cylindric or clavate, longer than wide.
4. Leaf lobules pendent, the mouth oriented upward the stem.
5. Leaf lobules margin conic-mammillose ...........c...nn... F. intermedia var. submorokensis
5. Leaf lobules Margin SMOOH ........evueureeeeeeereeeeiseseeseessesesssssssessssssssesssnssesns F. nodulosa
4. Leaf lobules not pendent, the mouth oriented down the stem.
6. Leaf lobes apex cuspidate-apiculate.
7. Undetleaves imbricate, bract and bracteoles densely toothed along marginF. serrata
7. Undetleaves remote, bract and bracteoles margin smooth...........cccc.ceue.... F. apiculata
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6. Leaf lobes apex round.

8. Undetleaves margin SMOOTH ....c.cucvereiuiuneieeiiniineeceeiseiseieeeniseeseise e F.sp.1
8. Underleaves margin with blunt tooth or angle on margin.
9. Perianth 3-keeled (2 lateral, 1 Ventral)........coovvrrreereernreereenseieneseessesseneens F. gracilis
9. Perianth 5-keeled (2 lateral, 2 ventral, 1 dorsal).......cccoueeerererreen. F. campanulata

1. Frullania apiculata (Reinw. et al.) Dumort.

Recueil d'Observations sur les Jungermanniacées 13. 1835.; Hattori, S., J. Hattori Bot. Lab. 38.
VI: 224-2206, tig. 107-108. 1974.; Hattori, S., Thaithong, O., Kitagawa, N., J. Hattori Bot. Lab. 43:
441. 1977.; Hattori, S. J. Hattrori Bot. Lab. 36:109-113, fig. 1-3. 1972. — Jungermannia apicnlata
Reinw., Blume & Nees, Nova Acta Acad. Leop.-Carol 12: 222 [Hepat. Jav.|. 1825. — F. apiculata
subsp. kaindimontana Hatt., J. Hattori Bot. Lab. 36: 417-420, f. 4-5. 1972. — F. anamensis Steph.,
Spec. Hepat. 4: 551. 1911.; Bonner Index Hepat. pt. 5: 230. 1965. — F. densifolia Steph., Hedwigia
33: 161. 1894.; Spec. Hepat. 4: 544. 1911;; Bonnesr, ladex Hepat. pt. 5: 285. 1965. — F. englarer:
Steph. ex Bonner, Index Hepat. pt. 5: 296. 1965.

Plants yellowish-btowin,-stems up' to 7.em-long, with leaves 0.8-1.5 mm wide,
bipinnately branched. Leaf lobes somewhat concave.wventrally with incurved apex, when
flattened ovate; stem lobes 656=680sun long and 480-520 um wide; branch lobes 240-256 um
long and 148-184 um wide€; cellawith thickened wall, apex mucronate-minutely cuspidate, margin
entire, ocelli at basal part. Jieaf Jobules Qack:ate cylindrical 204-236 um long and 92-100 um
wide, apex obtuse andswide,smouth-margin. slightly crenate. Styluses filiform. Underleaves
remote, inflate, ovate 272800 jura long “and 216-252 um wide, bilobed, sinus acute, lobes
triangular-acute. Gynoecia tesminal on stem a,nd branch. Braets 3 pairs, ovate, bifid 2/3, apex
acuminate, margin slightly entire. Bracteoles, Lovate, sinus acute, bifid more than 1/2, entire
margin. Perianths oblong; inflated, with"5 principal plicae (2 lateral and 1 ventral), apex sub-
truncate, long-beaked. Elaters with l=spiral, 256-360/pum long. (Figure 4.7 and 4.106)

i -( #

Thailand — NORTH: Chi*a'r;g Mai uﬁékbon Sawan; NORTH- EASTERN: ILoej;
EASTERN: Nakhon Ratchasimay-SOUTH- EASTERN Trat; PENINSULAR: Nakhon Si
Thammarat, Trang.

Distribution — widely distributed in tfopf’c‘ﬂ Asia, also the Pacific Islands (including
Hawaii) and Madagascar

Ecology — oniving bark of tree, twig of shrub, rotten '1‘00 leaves, fronds of fern.

Specimens examined — P. Sukkharak 77, 146, 187, 255 270, 280, 284, 285, 369, 372,
383, 391, 403, 460, 477 (BCU).

GPS location — 8.87761451° N 99.7029344° E, 8.87695849° N 99.68960345° E, 8.
87664735° N 99.69184577°F.48:88229072° N 99169644308° E, 8.8778007° N 99.70351875° K

Altitude—"631-1,385 m

2. Frullania berthoumieuii Steph.

Steph., Hedwigia 33: 140. 1894.; Hattorl, S., J. Hattori"Bot, Lab. 38: 188-190, fig. 87-88. 1974.;
Spec. Hepat: 4: 459. 1910.; Verdoorn, Ann. Bryoel: Suppl: 13 37.71930.; Hattori, S., Thaitong, O.,
Kitagawa, N, J. Hattti Bot. Lab. 43: 44871977. — F. faunriana auct non Steph."1897; Steph., Spec.
Hepat. 4: 402. 1910.

Plants olive-green, stems with leaves 1.2-1.3 mm wide, bipinnately branched. Leaf
lobes imbricate, concave when dry, when flat neatly squarrose, slightly convex, apex round
sometime slightly acute, margin entire, stem lobes 0.7-0.8 um long and 0.7-0.9 pm wide; branch
lobes 0.3-0.4 um long and 0.4-0.5 um wide, marginal cell 13-18 um long and 15-21 um wide,
sinuate with nodulose-flexuose and confluent trigones, median cells 26-34 um long and 18-21 um
wide, sinuate with nodulose-flexuose and confluent trigones, basal cells 28-40 pm long and 21-
28 um wide, sinuate with nodulose-flexuose and confluent trigones. Leaf lobules saccate or
explanate, when saccate comparatively large, inflate, cuculate with truncate mouth and truncate
beak, incurved, and extending below ventral margin of lobe, 236-242 um long and 210-215 um
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wide, when flat ovate-lanceolate, margin slighly recurved, apex apiculate. Styluses 4-5 cells long.
Underleaves imbricate, slightly flat, orbicular, margin convex, 1-1.1 um long and 0.8-0.9 pm
wide, bilobed, sinus acute sometimes narrowly, lobes triangular-acute. Gynoecia terminal on
stem and branch. Bracts lobe oblong, apex obtuse, margin entire, the lobule 2/3 of lobe, margin
with spinose teeth and connate with bracteole. Bracteoles oblong, with 2-3 toothed along
margin, bifid 1/2, sinus acute. Perianths semi-exserted, long obovate, inflated, with 3 principal
plicae (2 lateral and 1 ventral), covered with few paraphyllium-like protrusions scattered over the
surface, apex sub-truncate, long-beaked, 2.4-2.5 pm long, 1.1-1.2 pm wide. (Figure 4.8)

Thailand — NORTH: Chiang Mai, Nakhon Sawan; EASTERN: Nakhon Ratchasima;
PENINSULAR: Trang,.

Distribution — Borneo, Burma, Nepal, Philippines.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak/542 (BCU).

GPS location — 8.8582158 ° N 99.7137752° &

Altitude — 329 m

o

3. Frullania campanulata Sande duac.
Nederl. Kruidk. Arch. 3: 422, 1854 Hattroi S., |. Hattort Bot. Lab. 38: 199-201, fig. 94 1974,
Heat. Javan.: 82, t. 16. 18565 Schiffns Conspect. Hepat. Archip. Indici: 322. 1898.; Steph., Spec.
Hepat. 4: 442. 1910.; Verdoosn, Aan Jard. Bot. Buitenz. 40: 143. 1929; Ann. Bryol. 2: 123 & 160.
1929.; suppl. 1: 40-41, f. 46-50. 4930.

a

Plants reddish-bgown,stems'1-1:3 emlong, with leaves 1 mm wide. Leaf lobes widely
spreading, rounded 480-560 wm long aid 456~ 4}6 um wide, apex rounded, margin entire, ocelli at
basal part. Leaf lobules bell-shaped 288-304 um long and 160-184 pm wide. Styluses filiform.
Underleaves remote, inflate, orbicular, 280-344 um long and 180-400 pm wide, bilobed, sinus
acute. Gynoecia terminal on stem. Bracts lobe ovate, apex obtuse, margin slightly entire.
Bracteoles oblong, bifid 1/2, sinus actite, margini.slightly entire. Perianths obovate, inflated,
with 3-4 principal plicae (2 latefal and- 122 ventral)and 1-2 small, addition plicae (1-2 dorsal), apex
sub-truncate, short-beaked. Capsules sphcrlcal Eﬁters with 1-spiral, 200-480 um long. Spores
yellow-brown. (Figure 4. 9) e Y-

Thailand — NCW record to ‘Thailand.

Distribution == Java and Sumatra. o
Ecology — on living bark of para rubber tree.

Specimens examined — P. Sukkharak 104 (BCU).

GPS location — 88582158 ° N 99.7137752° E
Altitude=—329 m

4. Frullania ericoides (Nees) Mont.

Ann. Sci. Nat. Bot. Sér. 2, 12: 51. 1839.; Hattori, S. Thaithong, O. & Kitagawa, N., J. Hattori Bot.
Lab. 43:,448 449. 19%].3 Hattori' S, J. Hattori Bot." Lab. 2471719, tig T\L. 1961. as F. squarrosa
(Reinw., BL. et'Nees)-Dum in Rec.'d?Obs. 13. 1835. — Jungermannia squarrosa'Reinw, Bl. et Nees,
Nova Acta Acad. Caes. Leop.-Carol. 12: 219. 1824. — Jungermannia ericoides Nees ex Mart., Flora
Brasiliensis 1: 346. 1833. — F. aeolotis var. squarrosa Mont. et Nees in Ramon de la Sagra’s Hist.
Nat. Cuba Crypt., French ed., 461. 1898. — F. laciniosa auct. non Gottsche: Lehm., Strip. Pugillus,
8: 18. 1844. — F. squarrosa var. ericoides Schiffn. Oesterr. Bot. Zeitsch. 49: 9 & 391. 1899. — F.
silvestris Steph., Rev. Bryol. 35: 29. 1908. — F. symmetrica Steph., ibid. 35: 29. 1908. — F. luzonensis
Steph., Spec. Hepat. 4: 477. 1910. — F. lonispica Steph., ibid. 4: 454. 1910. — F. vesiculosa Steph.,
ibid. 4: 457. 1910. — F. birmensis Steph., ibid. 4: 497. 1910. — F. contracta Steph., ibid. 4: 459.
1910. — F. rotundiloba Steph., ibid. 4: 679. 1911. — F. subnigra Steph., ibid. 6: 544. 1924. — F.
mikawana Steph. in sched.

Plants dark reddish-brown, stems with leaves 0.6-1 mm wide, bipinnately branched.
Leaf-lobes imbricate, apex round, concave when dry, when flat nearly squarrose, margin entire,
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stem lobes 76-85 um long and 66-69 pm wide; branch lobes 40-46 um long and 26-34 um wide,
marginal cell 9-14 pm long and 9-15 um wide, sinuate with nodulose-flexuose and confluent
trigones, median cells 19-27 um long and 14-21 um wide, sinuate with nodulose-flexuose and
confluent trigones, ocelli on base of lobe, thin wall. Leaf lobules comparatively large, inflate but
dosiventrally compressed, skull-shape, 28-39 um long and 19-22 pm wide, apex obtuse, mouth
widely truncate, margin smooth. Styluses filiform. Underleaves imbricate, inflate, orbicular,
margin often with tooth or blunt tooth but entire below, margin 310-421 um long, 305-489 pm
wide, bilobed, sinus acute sometimes narrowly, lobes triangular-acute. Gynoecia terminal on
stem and branch. Bracts 3 pairs, oblong, irregular tooted along margin. Bracteoles obovate,
densely toothed along margin, bifid more than 1/2, sinus acute. Perianths obovate, inflated, with
3 principal plicae (2 lateral and 1 ventral), densely covered with spinose protrusions throughout
the surface, apex sub-truncate, long-beaked, 192-196 um long and 115-119 pm wide. (Figure
4.10)

Thailand — NORTH: Chiang Rai, Chiang.Mai, Mae Hong Son, Tak, Phitsanulok;
NORTH-EASTERN: Loei; SOUTH-WESTERN: iKanchanaburi, Prachuap Khiri Khan;
PENINSULAR: Nakhon Si Thammarat, Phang-nga:

Distribution — widely distributed in warm-temperate to tropical regions of the world.

Ecology — on living bagk6ipata rubber tree.

Specimens examin€d =P, Sukkharak 543 (BCU):.

GPS location — 8.8582158 2 N 99.7137752° I§

Altitude — 329 .m

i

5. Frullania gracilis (Rgifw. €t al.) Dumort.*

Rec. d” Obs. Jungerm.: 13. 4835, Hattori S. ..J ‘Hattori Bot. Lab. 38: 174. 1974.; Hattori, S.
Thaithong, O. & Kitagaway N.JJ. Hattori.Bot. Liab. 43: 445. 1977. — Jungermannia gracilis Reinw.
Blume & Nees, Nova Acta Acad. Eeop-Carol 12:22]1 [Hepat. Jav.]. 1825.

Plants reddish-brown, stems <with leaves 0:5-0.7 mm wide, bipinnately branched, branch
obliquely spreading. Leaf lobes slightly* imbricate; iﬁéitly ovate; stem lobes 390-410 um long and
260-280 um wide; branch lobes 130-230 pm lorrg and 140-210 um wide, apex round-obtuse,
slightly incurved, margin entire, mateitial cell 7-10 pmilong and 9-11 pm wide, median cells 10-17
um long and 9-11 um wide, cell with thickened wall, medium tfigones, 8-9 ocelli at basal patt.
Leaf lobules remote from-stem; clavateseylmdrical 184=210 pm.long and 92-105 pm wide, apex
widely obtuse, mouth®margin slightly crenate. Styluses filiform:"Underleaves remote, inflate,
orbicular 147-247 um long and 105-147 pm wide, bilobed, sinus acute, lobes triangular-acute,
margin often with blunt*tooth or angle on margin. Gynoecia terminal on stem and branch.
Bracts 3 pairs, obovate, irgegular tooted alongmargin. Bracteoles obovate, irregular toothed
along margin, sifius facut€ bifid metelthafn /1 /2 Petianths obevate; inflated, with 3 principal
plicae (2 lateral and 1l yentral), smoothj apex substruncate, long-beaked, 148-151 um long, 53-56
um wide. (Figure4.11)

Thailand | == 1 NORTHERN:| Chiang ' Mai, | Chiang |Rai, Lamping, Maec Hong Son,
Phitsanulok;: "NORTH % EASTERN{ (Iioei; | SOUTH-EASTERN: | Chantaburi, Trad;
PENINSULAR: Phang-gna, Phuket, Nakhon Si Thammarat, Surathani.

Distribution — Andaman Islands, Borneo, Ceylon, Java, Malay Peninsular, Palau
Islands (Micornesia), Philippines, Sumatra.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 330, 518, Kai Sri Wirunjarnya 16, W. Pongmala
27 (BCU); Kai Larsen, T. Smitinan & E. Warncke No. 691, 1800 (BKF).

GPS location — 8.88229072° N 99.69644308° E

Altitude — 340-1,385 m

6. Frullania intermedia (Reinw. et al.) Dumortt. var. submorokensis S. Hatt.
Hattiri S., J. Hattori Bo. Lab. 40: 483-484, fig. 187. 1976.
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Plants yellow in herb, stems with leaves 0.9-1.3 mm wide, bipinnately branched. Leaf
lobes imbricate, orbicular; stem lobes 66-78 um long and 51-53 um wide; branch lobes 42-47 pm
long and 23-28 um wide, apex round-obtuse, margin entire, marginal cell 11-19 pm long and 15-
17 um wide, trigones large, median cells 22-25 um long and 25-27 pm wide, trigones large, basal
cells  19-35 um long and 22-25 um wide, trigones large. Leaf lobules pendulous, clavate-
oblanceolate 152-155 pm long and 105-107 um wide, apex widely obtuse, margin mammillose.
Styluses filiform. Underleaves imbricate, nearly flate, wide orbicular 44-46 um long and 59-67

um wide, bilobed, sinus acute, lobes triangular-acute, margin entire. Sporophytes not found.
(Figure 4.12)

Thailand — New record to Thailand.

Distribution — Kinabalu (Endemic).

Ecology — on rock along water fall;

Specimens examined — P. Sukkharak /331 (BCU).

GPS location — Exact locality not applicable.Between TT06 and TTO7.

Altitude — ca. 553 m

¥

7. Frullania nigricaulis (Nees) INees
In Gott. et al,, Synop. Hepat.: 457" 1845.; Hattori, S.; J. Hattori Bot. Lab. 38: 194-196. fig. 91.
1974; Hattori, S., Thaithong!, O..& [Nitagawa, N.; |. Hattor Bot. Lab. 43: 451. 1977.; Sande Lac.,
Synop. Hepat. Javan.: 91. 1856.; Schiffn., Co'psp. Hepat. Arch. Indict: 333. 1898.; Steph., Spec.
Hepat. 4: 610. 1911.; Veud.; Aan. Bryok 2: 149 & 159. 1929.;suppl. 1: 153-155. f. 243, 263-266.
1930. with var. ebngata Verd digd01). £+ — ="

Plants pale green, flacgid, stems with leaves 1.2-2 mm wide, bipinnately branched,
branch nearly horizontal spreading. Leaf lobes loosely imbticate, widely orbicular; stem lobes
125-153 um long and 134-140 pm widesbranch lobes 50-70 um long and 40-50 um wide, apex
round usually involute, margin eatire, marginal cell 13-18 pm long and 15-18 um wide, trigones
large, median cells 22-27 um loag and 21-25 um'wide, trigones large, basal cells 38-48 um long
and 17-28 um wide, trigones large, Leaf lobules "rél‘i'iote from stem, clavate-oblanceolate, 342-
347 um long and 157-168 um widc,-apex obtuse, mouth-margin smooth, obliquely truncate.
Styluses filiform. Undetleaves remote; flatc, wide otbicular-cordate, 1.1-1.2 um long and 1-1.2
um wide, bilobed neatlyicontinuous to each other, sinus nartowly u-shaped-obtuse 1/5 of lobe,

lobes triangular-acute, mrgm—enﬁ-re.—Sporophytes—nottomrckfFlgure 4.13)

Thailand — PENINSULAR: Nakhon Si Thammarat.

Distribution — Halmahera, Java, Malay Peninsular, Sumatra.

Ecology — on bragich.and twig, on rottendog.

Specimens examined— Py Sukkhatak492; 4943(BCW):

GPS locations— 8.87994647°N199.70141053° K, 8.88010204% N 99.70120668° E
Altitude = 1,160-1,165 m

8. Frullanida rodulosq) (Reinw. ‘et al:) Nees

In Gott. et al.,'Syn. Hep.: 433, tigii1-2,:28-29, 41.71845.; Hattori,-S., J. Hattori-Bot. Lab. 47: 209-
213. fig. 28. 1980.; Hattori, S. Thaithong. O. & Kitagawa., N., J. Hattori Bot. Lab. 43: 446. 1977.
— Jungermannia nodulosa Reinw et al., Nova Acta 12: 217. 1824. — F. nodulosa fo. irreflexa Verd.,
Ann. de Crypt. Exot. 1: 220. 1928. — F. nodulosa var. plana Schiffn., Forschungreise “Grazelle”
4(4): 37. 1890. — F. nodulosa fo. dapitana (Steph.) Verd., Ann. de Crypt. Exot. 1: 220. 1928. — F.
nodnlosa var. secundiflora (Mont.) Verd., Ann., Bryol. suppl. 1: 183, f. 304. 1930.

Plants yellow in herb, stems with leaves 2.1-2.2 mm wide, bipinnately branched. Leaf
lobes slightly imbricate, widely ovate; stem lobes 810-870 pm long and 530-550 um wide; branch
lobes 680-700 um long and 350-380 um wide, apex round-obtuse, margin entire, marginal cell 15-
23 um long and 15-21 um wide, trigones large, median cells 18-27 um long, 22-25 um wide,
trigones large, basal cells 31-42 um long and 18-25 um wide, trigones large. Leaf lobules
pendulous, clavate-oblanceolate 118-121 um long and 65-68 um wide, apex widely obtuse,
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margin smooth. Styluses filiform. Underleaves imbricate, inflate, orbicular 65-69 um long and
74-76 um wide, bilobed, sinus narrowly acute, lobes triangular-acute, margin strongly revolute
throughout. Gynoecia terminal on stem or branch. Bracts 3 pairs, ovate, irregular blunt tooted
along margin. Bracteoles obovate, irregular toothed along margin, sinus acute, bifid less than
1/2. Perianths obovate, inflated, with 3 principal plicae (2 lateral and 1 ventral), smooth, apex
sub-truncate, long-beaked, 251-255 um long, 97-102 um wide, not exserted from the bracts or
only slightly. (Figure 4.14)

Thailand — SOUTH-EASTERN: Chanthaburi, Trat; SOUTH-WESTERN: Prachuap
Khirikhan; PENINSULAR: Nakhon Si Thammarat; Ranong,

Distribution — widely distributed in tropic regions of the world and also in Australia.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 195, 411, 413 (BCU)

GPS location — 8.88215661° N 99.69638944° E

Altitude — 1247-1,385 m,

9. Frullania serrata Gottsche 2

In Gott. et al., Synop. Hepat.: 453.4845.; J. Hattori Bot. Lab. 37: 71-75, tig. 33-35.1973.; Hattori,
S., Thaithong, O. & Kitagawa NuJ. Hattori Bot. Lab. 43: 443.1977.; Sande Lac., Synop. Hepat.
Javan.: 91. 1856.; in Miquelg®AnaosMus, Tugd, Batavi 1: 313.1863/64.; Gott., Abh. Naturw. Ver.
Bremen 7: 363. 1882.; Schiffag NovaiActa Leop.-Carol. 60(2): 226. 1893.: in Engl. & Prantl, Nat.
Pfl.-fam. 1, 3: 134, f. 70a: 1895 Stepht in Engler Bot. Jahrb. 8(2): 90. 1886.; Schiffn., Consp.
Hepat. Arch1p Indici: 333. #8984 Hedwigia 39:208..1900; Steph., Spec. Hepat. 4: 478 1911,

Verd., Ann. Bryol. 2: 141419295 sappl. 1+-85-87, f. 125.128, 149-152. 1930; 5: 139. 1932.; suppl.
4. 205 1934.; Bull. Jard. Bot. Buitenzorg 'sér, J3 12(1): 58. 1932.; Nederl. Kruidk. Arch Jaarg,
1930, Afl. 2: 168-169, f. 1.4930:; Jaarg. 1932, Afl. 2: 496. 1932.; Chopra, Indian Acad. Sci. 7(5):
249. 1938.; Jour. Ind. Bot. Sge. 22:-249..1943;; Herzog, Ann. Nat.-hist. Mus. Wien 53(1): 368
1943.; Clark & Svihla, the Bryologist 51:26. 1948%; Hefzog, Trans. Brit. Bryol. Soc. 1(4): 317.
1950.; Vanden Berghen, Sv. Bot. Tidske 47(2): 266. 1953, Arnell, Arkiv Bot. 3 (16): 531. 1956;
Bot. Not. 110(1): 22. 1957.; Res. Notw:'Sci. Fxp. Tristan da Cumha 42: 10. 1958; Abeywickrama,
Ceylon Jour. Sci. (Biol. Sci.) 2(1): 58.71959.; Vanden Berghen, Rev. Bryol. Lichénol. 29:54. 1960.;

Bull. Soc. Roy. Bot. Belgique 93:73:1961. ,Arnel,f Swv. Bot. Tidskr. 56(1): 57. 1962.; Hepat. of S.
Africa: 154, f. 113. 1963 Sv. Bot. Tidskr. 59(1): 74. 1965. —]uﬂgem/aﬂma ndulosa Reinw., Nees &

Blume, Nova Acta Acad. I:eop—ea:roH—Z‘—Z-H—fHepat—jav—]—%B%S,

Plants dark reddlsh—brown, stems with leaves 1.4-1.0 mm wide, bipinnately branched.
Leaf lobes imbricate, apex cuspidate-apiculate, strongly incurved, widely ovate when flatten, base
of leaf-lobe is strongly appendiculate, margin eptire; stem lobes 82-68 um long and 53-57 um
wide; branch lob€s 74-G4qun Jongand35-42 nmiwide] mafgifial«€ell<6:5-9.2 um long and 6-8.5
um wide, cell with thickened gwall, mediaf cells 13-15 um long and 5-9 pm wide, cell with
thickened wall, basal cells 36-60 um long and 10-36 um wide, trigones large. Leaf lobules remote
from stem, cylindric, 194-197 pm long ahd 89-92 um wide, apex obtuse, mouth truncate, margin
smooth Styluses filiform. Underleaves imbricate; ihflate) orbicular, imlargin’ convex, 47-48 um
long and 4345 um wide, ‘bilobedy situs narrowly! acute-u-shaped,lobes triangular-acute, margin
strongly revolute throughout. Gynoecia terminal on stem and branch. Bracts 3 pairs, ovate,
irregular tooted along margin. Bracteoles obovate, densely toothed along margin, sinus acute,
bifid less than 1/2. Perianths obovate, inflated, with 3 principal plicae (2 lateral and 1 ventral),
smooth, apex sub-truncate, long-beaked, 192-196 pm long, 86-88 um wide. (Figure 4.15)

Thailand — NORTHERN: Phitsanulok; NORTH-EASTERN: Loei; EASTERN:
Nakhon Ratchasima; PENINSULAR: Nakhon Si Thammarat.

Distribution — one of the most representative species in the Palaeotropics: Borneo,
Celebes, Ceylon, Fiji, India, Java, New Caledonia, New Guinea, Marqesas, Tahiti, Viet Nam,
Sumatra, Viet Nam and other islands in tropical Asia and Oceania, also in Africa and Madagascar.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 517, O. Thaithong 160 (BCU).
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GPS location — 8.88215661° N 99.69638944° E
Altitude — 1,385 m

10. Frullania sp.

Plants green to brownish-green, creeping on bark, stem up to 2 cm long, with leaves
0.5-1 cm wide. Leaf lobes orbicular, 400-520 pm long and 360-480 um wide, apex rounded,
margin entire, ocelli at basal part. Leaf lobules oblong, 148-164 um long and 84-100 um wide.
Styluses filiform. Underleaves remote, inflate, orbicular 172-240 pm long and 164-220 um
wide, bilobed, sinus acute. Sporophytes not found. (Figure 4.16)

Thailand —

Distribution. —
Ecology — on living bark of rattar
Specimens examined

AULINENINYINT
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Yigure 4.7 Frullania apiculata Reinw. et al.) Dumort.

A. ventral portion of plant; B. lateral leaves; C. leaf lobule with stylus; D. cells at leaf apex; E. cells at
leaf median; F. cells at leat base; G. undetleaves; H. bract; L. bracteole; J.-K. perianth: J. dotsal view,
K. ventral view. . Sukkharak 403.
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Figure 4.8 Frudlania berthowmmienii Steph.

A.-B. portion of plant with petianth (p): A. dorsal view, B. ventral view; c. lateral leaves; D. leaf lobule
with stylus; E. cells at leaf margin; F cells at leaf median; G. cells at leaf base; h. undetleaves; I. bract;
J. bracteole; K.-L. perianth: K. dorsal view, L. ventral view. P. Sukkharak 542.
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Figure 4.9 Frullania campanniata Sande Lac.

A. ventral portion of plant with pedanth (p); B. lateral leaves; C. leaf lobule with stylus; D. cells at leaf
matgin; E. cells at leaf median; F cells at leaf base; G. undetleaves; H. bract; 1. bracteole; J.-K. perianth:
J. dorsal view, K. ventral view; L. cross section of petianth; M. elater. P. Sukkharak 104.
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Figure 4.10 Frullania ericoides (Nees) Mont.

A.-B. portion of plant with perianth (p): A. dogsal view, B. ventral view; C. lateral leaves; D. leaf lobule
with stylus; E. cells at leaf matgin; F. cells at leaf median; G. cells at leat base; H. undetleaves; L. bract;
J. bracteole; K.-L. perianth: K. dorsal view, L. ventral veiw. P. Sukkharak 543.



FYigure 4.11 Frullania gracilis Reinw. et al.) Dumort.

A.-B. portion of plant with perianth (p): A. dorsal view, b. ventral view; C. lateral leaf; D. leaf lobule
with stylus; E. cells at leaf margin; F. cells at leaf median; G. cells at leaf base; H. undetleaf; . bracts;
J. bracteole; K.-L. perianth: K. dorsal view, L. ventral view. P. Sukkharak 518.
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Figure 4.12 Frullania intermedia (Reinw. et al.) Dumort. var. submorokensis S. Hate.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. leat lobule; E. cells at leat
matgin; E cells at leaf median; G. cells at leaf base; H. underleaves. P. Sukkharak 331.
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Figure 4.13 Frullania nigricanlis (Nees) Nees
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. leaf lobule with stylus; E. cells
at leaf margin; E cells at leaf median; G. cells at leaf base; H. underleaves. P. Sukkharak 494.
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Figure 4.14 Frullawia nodulosa (Reinw. et al.) Nees

A.-B. portion of plant with penanth (p): A, dorsal view, B, ventral view; C. lateral leaves; D, leaf lobule
with stylus; E. cells ar leaf margin; E cells ar leaf median; G. cells at leaf base; Ho undereaves; 1. bracts;
J. bracreole; K.-L. perianth: K. dorsal view, L. ventral view. I Sukkharak 413.
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Figure 4.15 Fraflania serrata Gottsche

A-B. portion of plant with perianth {p): A. dorsal view, B. venrral view; C. lateral leaves; . leaf lobule
with stylus; E. cells at leaf apex; F. cells at leaf margin; G. cells at leaf median; Il cells ar leaf base;
I. underleaves; |. bracts; K. bracreole; L.-M. penanth: L. dorsal view, M. ventral view. P> Sukkharak 517.
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Geocalycaceae

Plants leafy, green to brown, creeping or ascending. Lateral leaves succubous, usually
almost horizontal in position, often 2-lobed or 2-tooth at apex or becoming entire, lateral leaves
in and near gynoecia are lobed and/or toothed. Underleaves 2-lobed with often additional teeth,
or the apex merely 2-toothed, often connate to the lateral leaves. Gynoecia are variable
developed: perichaetial leaves are large to almost totally reduced, the perianth is well-developed,
or there is a pendent perigynium present. The position of gynoecia vary from terminal to lateral
or to postical-intercalary.

Key to genera
1. Underleaf not connate with lateral leaves.
2. Lateral leaves not muricate.

3. Cuticle smooth, cells Without tHIONES i iheviviiiriiiii s Lophocolea

3. Cuticle mamillose, cells with large trigomesat . ..o, Conoscyphus

2. Lateral leaves muricate;uadetleaves deeply 2-06Dcdu. ..o, Saccogynidium

1. Undetleaf connate with lateral leaves......... 0 A e Heteroscyphus

L. Conoscyphus
)
Conoscypbus Mitt., Floga Vitighsis 404 1 873,; Piippo 8. Acta Bot. Fennica. 131: 134. 1985.
Plants brown otbrowsish of somewhat reddish. Lateral leaves are clasping on dorsal
side of stem. Underleaves ag€ lagge jand only o"}le'bf the basal margins fuses with the lateral leaf.
The cuticle always highly papillose. Gynoec1a ate terminal on shoots. A monotypic genus
1. Conoscyphus trapezioides (Sande Lag; ) Scl‘n.ffn
Consp. Hep. Arch. Ind 125. 1898.; Piippo S. Acta Bot. Fennica. 131: 133-134, fig. 2. 1985. —
Chilosejphus trapezioides Sande Lac., INeéderl. Krulélk "Arch 3: 417. 1854. — Thysananthus erosus
Steph., Spec. Hep. 6: 568. 1924.

Plants yellow1sh pale-green, 2 7-29 mm wide. Stéms creeping. Lateral leaves
imbricate, opposite, clas:p on dorsal side of stem when dry, Wl&ely ovate, 1.2-1.3 mm long and
0.7-0.8 mm wide, apex”slightly acute and mamillose, dorsal mafgin mamillose, ventral margin
arched and with 2-5 teeth fear basal part, margin and median cells 23-28 um long and 23-28 um
wide, trigones large, basal cells 21-34 um long and 15-23 um wide, trigones large. Underleaves
imbricate, round, apex 2 lobesgpmargin with 6-9ashort teeth, 0.8-0.9 mm long and 0.6-0.7 mm

wide. Sporophytes not féund! (Figtire 4.17)

Thailand — PENINSULAR: Nakhon Si Thammarat.

Distribution — on the Huon Peninsular, in Western Melanesia: West Irian, Papua New
Guinea,Solomwon Islands,

Ecology —'6n living bark of tree.

Specimens examined — P. Sukkharak 544a (BCU).

GPS location — Exact locality not applicable. Between TT22 and TT23.

Altitude — Exact altitude not applicable. ca. 1,381-1333 m

2. Heteroscyphus

Heteroscyphus Schiffn., Oesterreichische Botanische Zeitschrift 60: 171. 1910.; Piippo, S., Acta
Bot. Fennica. 131: 135. 1985.; Fulford, M. H. 1976. Heteroseyphus. Memoirs of the New York
Botanical Garden 11 (4): 485-505; Gradstein, S. R., Churchill, S. P. & Allen, N. S., Guide to the
bryophytes of tropical America: 96. 2001.
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Plants medium-sized to large, green to brown, creeping, irregularly branched. Lateral
leaves may or may not flat, alternate or opposite, ovate to subrectangular, apex entire, margin
entire, short-bifid or with a few teeth, dorsal margin usually entire, ventral margin entire or
toothed and often somewhat undulate, cells thin- walled or with distinct trigones, cuticle smooth
or weekly papillose. Underleaves usually also connate with lateral leaves, 2-lobed, often toothed.
Monoicous the androecia and gynoecia usually side by side. Androecia and Gynoecia on very
short ventral branches hidden behind the stem leaves. Perianths inflated, without keels, often
immersed within the bracts, perianth mouth 3-lobed and ciliate.

Key to species
1. Lateral leaves apex not round.
2. Lateral leaves apex bifid.

3. Lateral leaves apex blunt or slightly Bifid........cccecoeviiiviiniiiiniiiins H. acutangulus

3. Lateral leaves apex truncate With 2 teethil. ..o, H. coalitus

2. Lateral leaves apex with several teeth. .l il oo H. argutus

1. Lateral leaves apex round to shallowly 2-lobed with*found lobe apices......... H. sarawaketanus
4

1. Heteroscyphus acutangulus(Schiffn.) Schiffn.

Osterr. Bot. Zeitschr. 60: 172,.49104Psippo, S., Acta Bot. Fennica. 131: 135-137, fig. 3. 1985. —

Chiloseyphus acutangnlns Schiffn., Denkschr. Kais. Akad. Wiss. Wien Math.-Nat. Clas. 70: 209. 1900.
)

Plants yellowish greca with pale green at shoot apices, 2-4 mm wide. Stems creeping,
unbranch. Rhizoids in buadle 6n tinderléaf base (fasciculate; at base of underleaves). Lateral
leaves imbricate, concave, opposite, ovate, 1.5:2 mm long and 1.3-1.5 mm wide, apex blind bifid,
margin entire, median cells/B1-39 am long and 39-52 um wide, trigones large. Underleaves
imbricate, connate with the lageral leaves, 1-1.1 mm long and 0.8-0.9 mm wide, apex deeply 2
lobes with 2-3 teeth on margin. Perianths on ventral branch hidden under the leaves, inflate,
without keel, mouth with spifiosé-toothy 5<4 mm long and 1.5-2 mm wide. (Figure 4.18)

Thailand — New record 6 Thailand,
Distribution — Java, on the Huon Peninﬁulalr, in Western Melanesia.
Ecology — on living bark of tree. e
Specimens examined — P. Sukkharak 533 (BCU).
GPS location'\—=# 8.87699604° N 99.69201744° E
Altitude — 1,338 m

2. Heteroscyphus drgutu§ (Reinw. et al.) Schiffn.

Osterr. Bot. Zeitchr. 60: 172.4910.; Piippo, S., Aeta Bot. Fennica. 131: 137-138, fig. 4. 1985. —
Jungermannia argita Reinw. et al., Hep. Javan. 200, n. 14,1824, — Chiloseyphus argnins Reinw. et al.)
Nees in Gott. et'al), Syn. Hep. 183.71845+—— Chiloscyphus onbans Tayl), L'ondon J. Bot. 5: 282. 1846.
— Heterosoyphus omwbans (Tayl.) Schiffn., Osterr. Bot. Zeitschr. 60. 172. 1910. — Chiloscyphus
endlicherianus.(Nees) Nees yat..novgguineensis.Schitfn.  Forschungsreise.S. M:"S, (Gazelle” 1V: 14.
1890.

Plants yellowish pale-green, 2-3 mm wide. Stems creeping, usually branch. Rhizoids in
bundle on underleaf base (fasciculate, at base of undetleaves). Lateral leaves imbricate, convex,
subopposite to opposite, rectangular, 1-1.2 mm long and 0.6-0.7 mm wide, apex truncate with 4
teeth, margin entire, median cells 15-18 um long and 13-15 um wide, basal cells 26-31 pm long
and 23-26 pm wide, trigones absent. Underleaves distant, one connate with the lateral leaves,
another connate or not, apex deeply 2 short lobes and 2 long lobes. Perianths on ventral branch
hidden under the leaves, campanulate, 3-plicates, mouth 3 lobes with spinose-tooth. (Figure
4.19)

Thailand — NORTHERN: Chiang Mai, Phitsanulok; NORTH-EASTERN; Loei,
PENINSULAR: Ranong.
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Distribution — on the Huon Peninsular, in Western Malanesia: West Irian, Papua New
Guinea, Solomon Island.

Ecology — on rotten log, bark of tree, rock.

Specimens examined — P. Sukkharak 5, 30, 64, 65, 150, 151, 428 (BCU).

GPS location — 8.87901697° N 99.70197342° E, 8.87435675° N 99.69430268° E

Altitude — 790-1,170 m

3. Heteroscyphus coalitus (Hook.) Schiffn.

Osterr. Bot. Zeitschr. 60: 172. 1910.; Piippo, S., Acta Bot. Fennica. 131: 141-143, fig. 4. 1985. —
Jungermannia coalita Hook., Musci Exot. 2: 23, t. 123. 1819. — Chiloscyphus coalitus (Hook.) Nees in
Gott. et al., Syn. Hep 180. 1845. — Lophocolea reflexcistipula Steph., Hedwigia 28: 265. 1889. —
Chiloscyphus communis Steph., Spec. Hep. 3: 211. 1906. — Heteroscyphus communis (Steph.) Schiffn.,
Osterr. Bot. Zeitschr. 60: 171. 1910. — Lophacolea tamina Steph., Spec. Hep. 6: 295. 1922.

Plants yellowish pale-green, 3-4.5 mm wide. Stems creeping, rarely branch. Rhizoids in
bundle on underleaf base (fasciculate, at base of ufiderléaves). Lateral leaves loosely imbricate,
flat, subopposite to opposite, rectangular, 2-215 mm-1ong and 1-1.2 mm wide, apex truncate with
2 teeth, margin entire, median cells«31-36 um long and 23-28 um wide, basal cells 39-47 um long
and 26-31 um wide, trigones absent.Underleaves distant, connate with the lateral leaves, apex
with 4-5 teeth. Sporophytesnot found. (Figure 4.20 and 4.107)

)

Thailand — NORTHERN:; Pltsanulok NORTH-EASTHERN: Loei; SOUTH-
WESTERN: Chanthaburi, T¥at. : =

Distribution — on theé Huon Peninsp‘lar in Western Melaneis: West Irian, Papua New
Guinea, America, Taiwan, Indongsiay Bournco, Philippine, Australia.

Ecology — on liyifig barliof tree, onbranch, on rotten log, soil near base of tree trunk,
rock. 2dy 4

Specimens examined — P Sukkharak 50 52,67, 68, 69, 71, 73,75, 78, 101, 152, 153,

154, 156, 157, 160, 192, 216, 218, 221,229 (BCU)."~.

GPS location — 8.881363§5° N 99.700?;75249 E, 8.88183572° N 99.70015354° E

Altitude — 598-1,283 m = =

4. Heteroscyphus samwaketanus Pllppo

In Piippo S. Acta Bot. Femntﬁﬂ’r'—hﬁ}—ﬁﬁ—ﬁg—ﬁ985—

Plants yellowish green, 4-5 mm wide. Stems creepmg, unbranch. Rhizoids in bundle
on underleaf base. Lateral leaves imbricate, concave (clasping at dorsal side of stem), opposite,
orbicular to ligulate, 1.5-2 mimelong and 1.3-1.5 mm wide, apex round to shallowly 2-lobed with
round lobe apices, marginiehtire, median (clls 26:39 im fohg and 21534 um wide, trigones large.
Underleaves imbricate, connate with [the lateral leaves) 1-1.1 mm long and 0.8-0.9 mm wide,
apex deeply 2 lobés. Sporophytes not found. (Figure 4.21)

Thailand —New recordto Thailand.

Distribution'— o6n'the Huon ‘Peninsular) in Wéstern Melanesiayendemic to Papua New
Guinea.

Ecology — on living bark and branch of tree.

Specimens examined — P. Sukkharak 200, 451 (BCU).

GPS location — 8.87710333° N 99.68977511° E

Altitude — 1,275-1,327 m

3. Lophocolea

Lophocolea (Dumort.) Dumort., Recueil d'Observations sur les Jungermanniacées 17. 1835.;
Fulford, M. H. 1976.; Memoirs of the New York Botanical Garden 11 (4): 420-485.; Gradstein, S.
R., Churchill, S. P. & Allen, N. S. Guide to the bryophytes of tropical America: 98. 2001.
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Plants small to large, (pale) green, rarely brown, creeping, irregularly branches. Lateral
leaves alternate to opposite, ovate-orbicular to rectangular, apex truncate, 2-lobed or with a few
teeth or cilia, margin entire or toothed to ciliate, leaf surface smooth or with teeth-like processes,
cells usually thin-walled, trigones lacking or small, rarely large, cuticle smooth or papillose; oils
bodies usually finely granular. Underleaves free or connected to the lateral leaves, 2-lobed, often
toothed. Dioicous or Monoicous. Androecia and Gynoecia on elongated shoot. Perianths 3-
keeled, long-exserted beyond the bracts. Gemmae sometimes produced.

Key to species
1. Lateral leaves without papillae on dorsal SUrface .........ccceeeeueeeueenccenccenicnienieccreenne L. costata
1. Lateral leaves with papillac 0n dotrsal SULFACE ......ccuvuceceecrerinieneicrerrcneeeeeeeierenees L. muricata

1. Lophocolea costata (Nees) Gottsche

Bot. Zeit. 16, Beitr. 38. 1858.; Piippo S. Acta'BotFennica. 131: 156-159, fig. 15. 1985. —
Jungermannia costata Nees, Hep. Javan. 69, n. 94. 1630.=="T1 gphocolea ginlianettii Steph., Spec. Hep. 3:
133. 1906. o

Plants yellowish pale-gréensto black, 2.3-2.5 mm wide. Stems creeping, unbranch, in
cross section of stem 10«01 ccll§ in diamcter. Rhizoids not scen. Lateral leaves imbricate,
convex with decurved spexgSubopposite, lodg ovate, 1.8-2 mm long and 0.8-1 mm wide, apex
bifid to trifid, margin slightly csénuate, median cells nearly quadrate 31-42 um long and 26-31 pm
wide, trigones absent. Undefleaves' distant, densely toothed along margin, 65-70 um long and
55-80 pm wide. Bracts long ovate nearly 1ancq:olate margin dentate. Bracteoles oblong, margin
dentate. Perianth 3 keels with board wing, 4-5 jmm long and 1.5-2.5 mm wide. (Figure 4.22)

Thailand — New regord to. Thailand:

Distribution — on' the Huon PcnmSular in Western Melanesia, Taiwan, Malaysia,
Indonesia, Borneo, Philippines. &

Ecology — on living bark'f tfec anid free fe’m

Specimens examined — P. Sukkharak T90 207, 466 (BCU).

GPS location — 8.87695849% N 99.68960345°

Altitude — 1,282 1,356 m

2. Lophocolea murzcafcz (Lehm.) Nees
In Gott. et al,, Syn. Hep. 169. 1845. Puppo S. Acta Bot. Fenmca 131: 161-162, fig. 18. 1985.;
Scott, G. A. M Southern Australian liverworts: 144, fig. 91 1985. — Jungermannia muricata Lehm.,
Linnaea 4: 363. 1829.

Plants yellowish pale-green topale at tip, 0.5:0.8.mm wide. Stems creeping, unbranch,
in cross-section Of stem 8-9 cells in diameter. Rhizoids in bundle, numerous. Lateral leaves
imbricate, convex with decurved spex, subopposite, ovaterwith papillac on'dorsal surface, 0.7-0.8
mm long ancl().3-0.4'mm wide, apex bifid, margin dentate, median cells quadrate 13-15 um long
and 7-10 um wide, basal cells ‘rectangular26-32 um ‘long and 13-14 um wide, trigones absent.
Underleaves distant, apex deeply 2 long lobes. Bracts similar to leaves but larger. Bracteoles
ovate, bifid 1/3, sinus acute, margin dentate. Perianths tubular, 3 keels with papillac 1.2-1.3 mm
long, 0.5-0.7 mm wide. (Figure 4.23)

Thailand — PENINSULAR: Nakhon Si Thammarat.

Distribution — widely distributed in the tropics and extending southward to South
Africa, New Zealand (endemic) and Chile; in the adjacent regions known from Java, Borneo;
Papua New Guinea (endemic), on the Huon Peninsular, In Western Melanesia.

Ecology — on tree fern, rock.

Specimens examined — P. Sukkharak 45, 49, 344 (BCU).

GPS location — Exact locality not applicable. Near TT14.

Altitude — ca. 970-979 m
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4. Saccogynidium

Saccogynidium Grolle, Journal of the Hattori Botanical Laboratory 23: 43. 1961.; Piippo S. Acta
Bot. Fennica. 131: 131. 1985.; Grolle, R. 1960. Uber Saccogyna Dum. und Saccogynidinm, eine neue
Lebernoosgattung. J. Hattori Bot. Lab. 23: 41-67. 1961.; Gradstein, S. R., Churchill, S. P. & Allen,
N. S., Guide to the bryophytes of tropical America: 99-100. 2001.

Plants green to brown, creeping, irregularly branched. Stems with densely papillose
cuticle. Lateral leaves may or may not convex, opposite, the bases free, ligulate-oblong, dorsally
connate, deeply 2-lobed, apex rounded-truncate, margins entire, cells thin-walled, with rather
small trigones, cuticle papillose. Underleaves free from the leaves, deeply 2-lobed, margin entire,
Gametoecia on very short ventral branches. Perianth lacking, sporophyte developing in a
marsupium.

Saccogynidium muricellum (De Not.) Grolle

J. Hatt. Bot. Lab. 36: 80. 19723 Piippo, S.; ¥ Acta BotrFenfica. 131: 131- 132, tig. 1. 1985. —
Chiloscyphus muricellns De INOt:, Mcm Real.| Accad Sci. Torino, Ser. 2, 28: 24. 1874.; Nuovo
Giornale Botanico Italiano 8: 234 1876.—+ Yam)(gym muricella (De Not.) Schiffn. in Besch., J. Bot.
[Paris] 12: 143. 1898. — fdmgymdmm ﬂazdﬂ/p)iﬂ sensu Grolle, J. Hatt. Bot Lab. 23: 52. 1961, non
(Nees) Grolle. ;

Plants yellowish gzle gfeed, 2. 8-3 mm wlde Stems creeping, usually unbranch, in cross
section of stem 9-10 cells acr@ss, 25-26, cortlca\l ce;lls in circle with 37-40 medullary cells, all cells
thin-walled, cortical cell wall slighty thicker than medullary cell wall. Rhizoids in bundle on
underleaf base. Lateral leaves imbricate, oppos1te ligulate to rectangular, 1-1.2 mm long and
0.8-1 mm wide, apex slightlyfacute to unequally’Z tecth, margin entire, median cells and lower
margin 21-31 um long and 21-34 pm, wide, uppég margin 42-68 um long and 15-26 um wide,
basal cells 57-68 pm long and 2131 um wide, strigones absent, all cells with papillose.
Underleaves distant, apex deeply 2—long lobes, 04 0.5 mm long and 0.3-0.4 mm wide.
Sporophytes not found. (Figure 4.24 and 4. 10%%»_.__ﬂ__

Thailand — N C)RTH -BASTERN: Loei: PENINSULAR: Nakhon Si Thammarat.

Distribution — widely distributed in south-eastern ij and Pacific islands; on the
Huon Peninsula, in Western Melanesia: West Irian, Papua New Guinea, Solomon Islands,
Taiwan, Indonesia, Malaysia, Philippines, Borneo. 3]

Ecology — on soil near base of tree trunk.

Specimens examined =— P. Sukkharak 447 (BCU).

GPS location — 8.8770926% N-99.689661/82°\E

Altitude — 1,330'm
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Figure 4.17 Conoscyphus trapesivides (Sande Lac.) Schiffn.

A.-B. portion of plant: A. dorsal view, B. venteal view; C. lateral leaves; D cells at leaf apex; E. cells at
leaf upper margin; 11 cells at leat lower margin; G. cells at leaf median; H. cells at leat base; 1. undereaves.
I Sukkharak 544a.
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Figure 4.18 Heteroscyphus acntangnins (Schiffn.) Schiffn.

A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view with rhizoids (r); C. lateral leaves;
D. lateral leaves and underleaf; E. cells at leaf apex; F. cells at leaf margin; G. cells at leaf median;
H.perianth; I. bracteole. P. Sukkharak 533.
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Figure 4.19 Heteroscyphus argutus (Reinw. et al.) Schiftn.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. cells at leat apex; D. cells at leaf margin;
E. cells at leat median; F cells at leat base; G. undetleat; H. perianth. P. Sukkharak 150.
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Figure 4.20 Heteroseyphus coalitus (Hooks.) Schiftn.
A.-B. portion of plant: A. dorsal, B. ventral; C. lateral leaves and underleaf; D. cells at leaf apex E. cells
at leaf margin; F. cells at leat median; G. cells at leat base. P. Sukkharak 75.
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A. ventral portion offplant; B. latera] C. lateral leaves and undetleaf; D cells at leaf margin;
E. cells at leaf medlan E part of rhizoid. P. Sukkharak 200, 451
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Figure 4.22 [ ophocolea costata (Nees) Gottsche
A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf

apex; E. cells at leat margin; F. cells at leat median; G. undetleat; H. cross section of stem; L. bracts;
J. bracteoles; K. perianth. P. Sukkharak 207.
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Figure 4. 23 Lophocolea muricata (Lehm.) Nees

A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf
margin; B. cells at leaf median; I cells at leaf base; G. undetleaves; H. bracts; 1. bracteole; J.-K. perianth:
J. dorsal view, K. ventral view; L. cross section of stem. P. Sukkharak 45.
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Figure 4.24 Saccagynidiom prricellune (De Not.) Grolle

A-B. portion of plant: A. dorsal view, B. ventral view; C. lareral leaves; D. cells ar leaf apex; L. cells ar
leaf upper margin; F cells at leaf lower margin; G. cells at leaf median; H. cells at leal median wath papillag;
L. cells at leaf base; | underleaf; K. cross secnon of stem. P Sukkharak 447,
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Jungermanniaceae

Plants leafy, green to brown to red or purple, creeping or erect, rarely pendent, simple
or irregular branched. Rhizoids scattered, sometimes reddish. Lateral leaves succubous,
alternate, rarely opposite, undivided or bilobed, leaf margins entire, rarely toothed, insertion line
usually reaching dorsal stem-midline, cells usually with trigones; oil bodies granular or
homogenous. Underleaves lacking or very small. Gametoecia on leading shoots. Perianths
inflated, plicate or smooth. Capsules wall 2-5-layered. Vegetative reproduction lacking or by
gemmae, the gemmae usually angular-stellate.

Key to genera

1. Lateral leaves undivided.

2. Rhizoids absent, cuticle slightly popillose & whe..oveevrvererrreenerirsrersenennnnn, Jamesoniella
2. Rhizoid usually present, cuticle SMOOth i . e JUNgErmannia
1. Lateral leaves DIlODEs.......... comusmuencsiituessecnernseorees ot anus st e ceevecvenesasensensesasene Anastrophyllum
J
V- Anastrophyllum

Anastropbyllum (Spruce) Stepht, Hedwiui;;l 32: 139. 1893.; Vafa, J. Proceedings of the Third
Meeting of the Bryologises form Cengral and Hast Europe, Praha (ed. J. Vafa), p. 99-106. 1984,
Gradstein, S. R., Churchill, 81 P& Allen-N.-S., Guide to the bryophytes of tropical Amerlca
110-111. 2001. —y

i
\ -

Plants small to medinom-sized, darkiteddishbrown or purple, sometimes brownish
green, creeping or ascending, little .branched.: Stems fragile to rigid. Lateral leaves +
symmetrically 2-lobed, the dorsal'segment transversely inscrted and the ventral segment oblique,
strongly concave to canaliculate with® the ps often somewhat incurved, apices acute to
acuminate, rarely obtuse, margin ‘¢ntire; cells usmally with large trigones, cuticle smooth or
papillose. Underleaves lacking. Rhizeids scarce. Dioicous. Perianths plicate, usually with a
white mouth. Gemmae present ot-absent, when,‘pre.seﬁt yellow-brown to wine-red to purplish,
angular, produced on the  apices of upper leaves, sometimes onupright flagelliform shoots.

Anastrophyllum pzlzgerum (Nees) Steph.

J. Bot London 14: 235. 1876 Kitagawa, N., J. Hattor1 Bot Lab 33: 212-213, fig. 4. 1970.;
Hedwigia 32: 140. 1893."=— Jungermannia pz/zgem Nees, Nova Acta Acad. Leop.-Carol 12(1): 414.
1825.

Plants brownish-green, 1.5:2[ cm [longrand 2-8_mm wide.Stems suberect to erect,
branching from ventral side of stem; in cross section, cortical cells with thick walled smaller than
medulla cells. Rhizoids scatted, colorléss. Lateral leaves obliquely inséttéd, concave dorsally
second; 0:8-2 mm lohg and 0:8-2"mmn bilobes for 1/2 the length; lobe ovate, sifius acute, margin
entire, leaf cells longtiudinally seriatejapical'cells 6-7 um fong and-5-6 umiwideymedian cells 9-10
um long ‘and 4-5 um wide, basal cells 21-22 um long and 5-6 um wide, trigones large and
nodulose, cuticle verrucose. Underleaves lacking. Dioecious. Gynoecia terminal of stem with 1
subflora innovation. Perianths cylindrical 4-5 mm long and 0.8-1 mm wide deeply pluriplicate
near ciliate-spinose mouth. Bracts similar to leaves but larger. Bracteoles lacking. (Figure 4.25
and 4.109)

Thailand — SOUTH-WESTERN: Prachuap Khiri Khan; PENINSULAR: Nakhon Si
Thammarat.

Distribution — widely distributed in tropical and subtropical regions of Asia, Oceania,
Central and South America.

Ecology — on rotten log.
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Specimens examined — P. Sukkharak 458, 459 (BCU); M. Tagawa & N. Kitagawa
4920 (BKF).

GPS location — 8.87695849° N 99.68960345° E

Altitude — 1,326 m

2. Jamesoniella

Jamesoniella (Spruce) Carrington, The London Catalogue of British Mosses, ed. 2 25. 1881.;
Grolle, R., Feddes Repertorium 82: 1-99. 1971.; Gradstein, S. R., Churchill, S. P. & Allen, N. S,
Guide to the bryophytes of tropical America: 113. 2001.

Plants medium-sized to large, yellowish-green to orange-brown to reddish brown or
olive-brown, creeping to erect with decurved shoot apex, little branched, stolons lacing. Stems
rigid. Lateral leaves transverse to succubous, laterally appressed to the stem or spreading, weakly
concave, undivided, ovate-orbicular, leaf apex breadly rounded, margin entire and usually
somewhat incurved, bases decutrent, cells clofigate at base, trigones usually large, cuticle
papillose. Undetleaves verysmall; subulate*Perianths plicate or smooth, when plicate the folds
straight, not twisted. Gemmaelacking:

Key "rfo species

1. Lateral leaves apex cuspidate; median' cells without trigones .............covvviirirvinninnn, J. contracta

1. Lateral leaves apex roundy cell§ With/trig0nes . vermoier oot eeoooetiveeneeeeeeeeeeeneeeeeeenneeneeennns ] flEXxicaulis

[
A ,-

1. Jamesoniella contracta (Reinw et al Y N¢ Kltag

Bulletin of Nara University of Fducation. Serles B, Natural Sciences 30: 45. 1981.; ec. Hepat. 2:
124: 1901. as Cuspidatula conracta (Remw Bisct Nees) Steph. Kitagawa, N., ]. Hattori Bot. Lab.
33: 220. 1970. — Jungermannia mm‘mw‘a.Rﬁmw B.l' ‘et Nees, Nova Acta Acad. Leop.-Carol. 12(1):
223.1825. Fr po g

= b

Plants brownish green, 2.5-4 mm wide. Stems creeping, unbranch. Rhizoids not found.
Lateral leaves imbricate, concave (clasping at do}sal side of stem); opposite, orbicular to ligulate,
1.8-2 mm long and 0:8~F_mm wide, apex cuspidate, margin enidre, margin cells 18-21 um long
and 10-15 um wide, median cells 18-28 um long and 21-26 pm. L wide, trigones small, basal cells
44-55 um long and 1523 pm wide, trigones large, confluent, cuticle slightly papillsoe.
Underleaves not found.-Perianths 2-2.5 mm long, 1-1.3 mm wide. (Figure 4.26)

Thailand — PENINSULAR: Nakhon Si:Thammarat,

Distribution — Sumatta, Jaya,Amboina; Borneo, New Guinca, Samoa, Tahiti.

Ecology,— on living branch and bark of tree, on'tock.

Specimens examined — P. Sukkharak 201, 502, 505 (BCU); M. Tagawa & N.
Kitagawa T5191 #15230, T5244 (BKEF)s

GPSlocation'—,8.88334751° N 99.69933987° E, 8.88082623% N.99.69511271° E

Altitude — 1,275-1,371 m

2. Jamesoniella flexicaulis (Nees) Schiffn.

Denkschriften  der  Kaiserlichen = Akademie  der  Wissenschaften. ~ Mathematisch-
naturwissenschaftliche Klasse 67: 196. 1898.; — Jungermannia flexicanlis Nees, Linnaea 6: 604. 1831.
dgson, E. A., Valley K., Wairoa & Bay, H., Transactions of the Royal Society of New Zealand.
76. Part 1. 80-81. 1946. as Jamesoniella kirkii St. — Jungermannia flexicanlis Nees, in Handb. N. Z.
FL, i, 502, 1867. — Jamesoniella scolopendrina Berggr., in Hep. Nov. Zel,, i, 16. — ]. kirkii Spec.
Hep., ii, 94.

Plants brownish yellow, 3.5-4 mm wide. Stems flexuous, creeping, unbranch, with
flagella. Rhizoids not found. Lateral leaves imbricate, obliquely spreading, ligulate, concave
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(clasping at dorsal side of stem), leaf apices round, incurved at the dorsal base, 2-2.2 mm long
and 0.4-0.5 mm wide, margin entire, marginal cells 21-23 pm long and 15-18 um wide, median
cells 31-34 um long and 23-26 um wide, basal cells 55-56 um long and 26-31 um wide, trigones
large, confluent, cuticle slightly papillose. Underleaves scarsely, with 2 large segment.
Sporophytes not found. (Figure 4.27)

Thailand — NORTH-EASTERN: Loei; PENINSULAR: Nakhon Si Thammarat.

Distribution — widely distributed in tropical Asia, extending to New Caledonia, Tahiti,
Caroline Islands, New Zealand.

Ecology — on soil base of tree trunk.

Specimens examined — P. Sukkharak 197 (BCU).

GPS location — Exact locality not applicable. Near KNY02.

Altitude — ca. 1,275 m

3. Jungermannia

Jungermannia L., SpeciessPlantarum 1131. 17535+Vana, J. 1974. Folia Geobotanica et
Phytotaxonomica 9: 179-208:4974; Gradstein, S. R., Churehill, S. P. & Allen, N. S., Guide to the
bryophytes of tropical Americax113-114. 2001.

Plants small to mediumssized, pale Jgreen to reddish or brown, creeping or ascending
little branched. Stems fragiles” Rhizoids numerous, often reddish or brown. Lateral leaves
usually somewhat spreading) cogcaye and claspmg the stem in the lower half, undivided, ovate-
otbicular, rarely lingulate) leafiapex broadly rounded margin entire, not incurved, bases not or
short-decurrent, cells with ugtially raghér small trigones, cuticle smooth or papillose. Underleaves
lacking. Perianths plicatey long-exserted or shott and hidden between the bracts, perianth base
sometimes united with the bfacts and fornnng a short perigynium, perianth mouth sometimes
narrowed into a short beak. ¥R

“Key to §B£c'i'és

1. Basal cells with trigones, apical <ells sallet than other cells...... . J. comata
1. All cells without tHigORES ook e J. polyrhizoides

1. Jungermannia comata Nees
Hepat. Jav. 78. 1830.; Amakawa, T., . Hattori Bot. Lab. 22:.38-40, fig. 26, 1960. — Plagiochila
comata (Nees) Dum. Rec. d’Obs. 15. 1835. — Jungermannia comata Nees, Enumeratio Plantarum
Cryptogamicarum.jayae 78. 1830. — J. zuughubniana Nees.in G, L.IN. Synop. Hepat. 87. 1844. —
J. rubida Mitt. Prée. Linn. Soc. Bot!5: 90. 1860. — Plectocolea junghuhniana (Nees) Mitt. in Seeman,
FL. Viti. 405. 1871, — "Nardia grannlata Steph. Bull. Herb"Boiss. 5: 100. 1897. — Nardia comata
(Nees) Schiffn. Denkschr. Mathem.-Naturw. Cl. Kais, Akad. Wiss. Wien 57: 36. 1898. —
Jungermanniazvaginans Stephy Spec.Hepat. 0:0951 ¥ Te=—Pleatocolearcamata (Nees) Hatt. Bull. Tokyo
Sci. Musi11:38. 1944, — Saolenostoma-comatuns Nees) C. Gao, Flora Hepaticartim Chinae Boreali-
Orientalisi73. 1981.

Plants dark green, 2.7-3 mm wide. Stems creeping, unbranch. Rhizoids numerous,
long, reddish. Lateral leaves loosely imbricate, obliquely spreading, ligulate, incurved at the
dorsal base, 1.1-1.2 mm long and 1.1-1.2 mm wide at base, 0.4-0.5 mm wide at apex, margin
entire, marginal cells 21-26 um long and 18-21 pm wide, apical cells 10-13 pm long and 10-13 um
wide, median cells 26-31 um long and 21-26 pm wide, trigones absent and basal cells 31-44 pm
long and 26-34 um wide, trigones large. Sporophytes not found. (Figure 4.28)

Thailand — NORTHERN: Chiang Mai.
Distribution — Japan, China, India, Sumatra, Java, Philippines, New Guinea.
Ecology — on rock.
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Specimens examined — P. Sukkharak 483 (BCU).
GPS location — Exact locality not applicable. Near TT07.
Altitude — ca. 650 m

2. Jungermannia polyrhizoides Grolle
In Amakawa, T., J. Hattori Bot. Lab. 29: 262-263, fig. 7. 1966.

Plants brownish yellow, 1-2.3 mm wide. Stems creeping, unbranch. Rhizoids
numerous, long, reddish. Lateral leaves loosely imbricate, obliquely spreading, ligulate, incurved
at the dorsal base, 1-1.1 mm long and 0.8-0.9 mm wide, margin entire, marginal cells 18-23 um
long and 13-15 um wide, median cells 26-31 pm long and 21-26 um wide and basal cells 42-55
um long and 21-26 um wide, trigones absent. Bracts one pair, similar to stem-leaves, recurved.
Bracteoles lacking. Perianths short exert inflate, narrowed towards the apex, 1.5-1.7 mm long

b A1l
Ecology — on rock%(
Specimens exam
GPS location —

Altitude — 517 m

)
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Figure 4.25 Anastraphyllum piligerum (Nees) Steph.
A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leat
apex; E. cells at leaf margin; E cells at leat median; G. cells at leat base; H. perianth. P. Sukkharak 458.
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Figute 4. 26 Jamesoniella contracta (Reinw. et al) N. Kitag,

A.-B. portion of plant: A. dorsal view with perianth (p), B. ventral view; C. lateral leaves; D. cells at leat
apex; E. cells at leaf margin; E cells at leat median; G. cells at leat’ base; H. perianth. P. Sukkharak 505.
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Figure 4. 27 Jamesoniella flexicanlis (Nees) Schittn.

A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leat apex; E. cells at
leat margin; F cells at leat median; G. cells at leaf base; H. underleaf. P. Sukkhatak 197.
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Yigure 4.28 Jungermannia comata Nees
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leat apex; E. cells at
leat margin; F cells at leat median; G. cells at leaf base. P. Sukkharak 483.
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Figure 4.29 Jungermaniia polyrhizoides Grolle
A.-B. portion ot plant with sporophyte: A. dorsal view, B. ventral view with rhizoids (r); C. lateral leaves;
D. bracts; E. cells at leaf margin; F. cells at leat median; G. cell at leaf base; H. perianth; I. part of

perianth mouth. P. Sukkharak 100, 126.
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Lejeuneaceae

Plants leafy, green, yellowish, brown, black or whitish, never reddish; creeping to
ascending or penent, pinnate, forked or irregularly branched. Stems with or without hyalodermis.
Branches usually L¢eunea-type, sometimes Frullania-type, rarely Aphanolejennea-type. Rhizoids in
tufts from underleaf bases. Lateral leaves incubous, divided into a large dorsal lobe and a small
ventral lobule, the lobule broadly attached to the dorsal lobe along a keel; stylus reduced, cells
with homogeneous or segment oil bodies; ocelli sometimes present. Underleaves undivided or
bifid, rarely lacking. Androecia usually with 1-2 antheridia per bract, antheridium globose, on a
long 1-seriate stalk. Gynoecia with only 1 archegonium. Sporophytes surrounded by a perianth;
mouth of the perianth usually contracted into a short beak. Capsules globose, wall 2-layered.
Elaters attached to the capsule valves, arranged vertically inside capsule, spiral well-developed or
reduced. Spores large, germination endosporic. Vegetative reproduction by gemmae, caducous
leaves, caducous branches or fragmentation.

Key to genera
1. Underleaves present. -
2. Undetleaves undivideds
3. Keels of perianth spinosc.

4. Perianth 3-keeled. .l i LR Thysananthus
4. Perianth 4-keclel... L ol e e s Lopholejeunea
3. Keels of perianth smooth. &

5. Leaves flat. &
6. Keels#ot Pefianth less than 8. ;

7. Beriafithib Keeledwmhe. . e Archilejeunea

WPeglanth 5-8 Reeled ™, . o e Spruceanthus

6. Perianth yith AUMEFONS KEEISit. .. ...ttt oovveeeeeeeenennensessssssssns Ptychanthus

5. Leaves when dry stronglv wrapped’ Around the StemL. ..
OO MW~ i/piidey W WO, Schiffneriolejeunea

2. Underleaves bilobes. —
8. Leaf lobules broadly attached to the dorsal leaf lobes.
9. Stem with™a, ring of 7 cortical cells and 3 medullary cells.

10. Undesleayessvith very slender, diverotgotobesd -

11. Apex of lateral leaves obtuse to acute.......5. o Leptolejeunea
11. Apex of lateral leaves acuminate ot falcate............cooc....... Drepanolejeunea
10. Undetleaves ovate-orbicular with triangular [obes........cocvcvevecenee Metalejeunea

9. Stem with a ring of more than 7 cortical cells and 3 medullary cells.
12:-Sigus ofi underleaf Usshaped.

13, Pefianthhoth-liKe projection. .k e heeborefibereeneeeoeens Cerotolejeunea

13. Perianth with 5 SMOOth KeelS.......ocueuerererircrerriireircererireireenenenes Lejeunea

12. Sinus of underleaf V-shaped ...l St Chilolejeunea

8. Leaf lobules/connate with leafilobe leading into a Sa€.. .t i b, Colura

1. UndetlEaves aDSENT. . ...t ettt ettt et Cololejeunea

1. Archilejeunea

Archilejeunea (Spruce) Schiffn., In Engler & Prantl, Nat. Pfl.-fam. 1, 3: 130. 1893.; Misutani,
M., J. Hattori Bot. Lab. 24: 171. 1961. — Lejeunea subgen. Archi-Le¢juenea Spruce, Trans. Proc.
Bot. Soc. Edinburgh, 15: 88. 1884.

Plants dark green to brownish or blackish. Stems irregularly pinnate, branching by
intercalary; cells of cross section of the stem thick-walled, the cortical cells slightly larger than the
medullary cells, in about 15 longitudinal rows. Leaf lobes ovate, the margin entire, the apex
rounded; oil-bodies small, numerous, homogeneous. Leaf lobules more or less inflated, usually
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with 1 tooth, the hyaline papilla on the inner surface of lobule at base of the tooth. Underleaves
orbicular, the margin entire. Bracts and Bracteoles entire at margin, the lobule of bract large,
ligulate. Perianths more or less flat, 4-6-keeled (0-1 dorsal, 2 lateral, 2-3 ventral), keels smooth or
slightly crenate.

Key to species

1. UNdELIEAVES APEX ENHLE. covvvrururnreesreeseeesseesseessseeesssessesesssssssessssssssssessssessssesssssssnes A. planiuscula
1. Undetleaves aPeX dENAte ... v mruemmrrmmreemrssseeesseessesesseessesssssssssessssssssnsssssesssssseses A. polymorpha

1. Archilejeunea planiuscula (Mitt.) Steph.
Sp. Hepat. 4: 731. 1911.; Thiers, B. M. & Gradstein, S. R., Memoirs of the New York Botanical
Garden. 52: 8-10, fig. 1. 1989. — Lejeunea planiusenla Mitt., J. Proc. Linn. Soc., Bot. 5: 111. 1861.
— Ptychocolens planiuscula (Mitt.) Verd., Ann. BeyvolaSuppl. 4: 126. 1934. — Lejennca samoana Mitt.
in Seemann, FL. Vit. 415. 1873. — Awhilejennea samwana(Mitt.) Steph., Sp. Hepat. 4: 731. 1911. —
Archilejennea mariana auct., non (Gott.) Schiffn.
¥
Plants brownish yellows1:6-2-mm wide. Stems-iccegular; in cross section of stem: 9-10
cells cross, thick walled, the ceftical cells slightly larger than the medullary cells. Rhizoids
scattered on undetleavesweaf dobes looscly imbricate, ovate, slightly convex, margin entire,
apex obtuse to acute, 0.9-1 gim long and 0.6-0.7 mm wide, marginal cells 6-7 um long and 5-6
um wide, median cells 1817 win J6ng and 13- 18 pm wide, trigones large, basal cells 39-47 pm
long and 18-21 um wide, tzigones large. Leaf-lobules 1/2"as long as the lobe, ovate, flat, apex
truncate with 1 tooth. Undesleayes 1mbr1catp, orbicular, 0.34-0.36 mm long and 0.3-0.4 mm
wide, apex and margin entige. Bragts the lobg of bract ovate, margin entire, apex acute, the
lobule of bract 1/2 of the leagth of the lobe, ovate, margin entire, apex acute. Bracteoles
obovate, margin entire and reeuryedy apex emarginated to slightly truncate. Perianths obovate,
0.8-1 mm long and 0.6-0.7 mm wide, matgin entire, sharply 5 keels. Elaters brown, 16-18 um
wide, attached on upper surface of the*c'épsule véf[\‘fés. (Figure 4.30)

Thailand — SOUTH- EAST ERN: Trat, ;-
Distribution — Indopacific region.. F
Ecology — on hvmg bark of tree, rocks. !

Specimens exannnecl — P. Sukkharak14, 18, 25, 34, 113, 125 (BCU).
GPS location = Exact locality not applicable. Betwecn: "T'T05 and TT11.

Altitude — ca. 555-833 m

2. Archilejeunea polymorpha(Sande Lac.) B.Thiers & Gradst.

In Thiers, B. M{ & Gradstein, S| Ref Memoits ofthe New York Botamical Garden. 52: 10-14, fig.
2-3. 1989. — Phragmicomapohyriorpha Sande! Lac.fNed: Kenidk: Arch.£3(4): 420. “1855” (cover).
[According to Wachter (1937) the actual date of publication is Dec 1854.] — Phragmicoma
pohymorpha Sande Lac. & wundulifolia Sande Lac., Syn. hepat: jav. 58. 1856 [1857]. — Brachiolejeunea
polymorpha (Sande Laey) Steph:, Hedwigla 28: 1681889, — Phragmolejenneapolymarpha (Sande Lac.)
Schiffn., Forschungsreise Gazelle'4: 2571890, — "Thysanolejeunea polymorpha’ (Sande Lac.) Schiffn.,
Nova Acta Acad. Caes. Leop.-Carol. German. Nat. Cur. 60: 228. 1893. — Thysananthus
polymorphus (Sande Lac.) Schiffn., Consp. hep. arch. ind. 305. 1898. — Archilejeunea wattsiana
Steph. iz Steph. & Watts, J. Proc. Roy. Soc. New South Wales 48: 97. 1914.

Plants yellowish green to dull green, 1.5-1.7 mm wide. Stems irregular; in cross section
of stem: 16-18 cortical cells surrounding medulla 7-9 cells wide, thick wall. Rhizoids not seen.
Leaf lobes imbricate, obliquely spreading, wide ovate, margin entire to dendticulate, apex round
to apiculate, 0.8-0.9 mm long and 0.5-0.6 mm wide, marginal cells 5-7 pm long and 6-9 pm wide,
trigones indistinct, median cells 14-22 pm long and 8-14 um wide, trigones large, basal cells 25-40
um long and 11-15 um wide. Leaf lobules 1/5 as long as the lobe, ovate to slightly rectangular,
incurved, apex with one celled tooth. Undetleaves imbricate, orbicular, apex truncate with
dentate, margin slightly entire, 0.3-0.4 mm long and 0.2-0.4 mm wide. Bracts the lobe of bract
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ovate, margin entire, apex dentate, the lobule of bract 2/5 of the length of the lobe, ovate, apex
and margin entire. Bracteoles oblong, margin slightly entire, apex dentate. Perianths obovate,
1.4-1.6 mm long and 0.7-0.8 mm wide, 5-keeled, with one small dorsal keel, two lateral keels and
two ventral keel, margin smooth. (Figure 4.31)

Thailand — NORTHERN: Chiang Mai.

Distribution — has a rather typical Indopacific distribution, Japan.

Ecology — on living branch and bark of tree.

Specimen examined — P. Sukkharak 17, 21, 22, 23, 27, 35,79, 111, 129, 131, 293, 338,
421, 422, 430, 481, 484a, 485, O. Thiathong 883, 950, S. Hattori & T. Kurata, IX. 1948 (BCU).

GPS location — 8.86956632° N 99.69712973° E, 8.87458742° N, 99.69421685° E, 8.
86853099° N 99.70594347° E, 8.87091279° N 99.70502615° E, 8.87371838° N 99.70452189° E

Altitude — 555-1,239 m

2. Ceratolefeunea

Ceratolejeunea (Spruce) Sehiffn:; in Engler & PrantlyNat. Pfl.-fam. 1, 3: 130. 1893.; Fulford,
M. H., Brittonia 5 (4): 368-403:1945:; Gradstein, S. R., Chuschill, S. P. & Allen, N. S., Guide to
the bryophytes of tropical Ametica:s” 145./200; Grolle, R. In: W. Frey (ed.), Moosflora und —
vegetation in Regenwildetn NO=Perus. Beihefte zur Nova Hedwigia 88: 91-92. 1987.; Onraedt,
M., Cryptogamie, Bryologicset Lichehologie 1b 2 119-129. 1989;; Schuster, R. M., The Hepaticae
and Anthocerotae of Nofth Amcriea Vol 1V:009-929. 1980,

Plants small to" medium-sized, ‘glos?y greenish-brown to dark brown, creeping to
ascending or pendent. Stems with hyalodctmis. Leaf lobes wide-spreading, apex rounded to
acute, margins entire or foothed, ‘cells twith clongated, triradiate trigones or uniformly thick-
walled, the walls pale brown swith darker brown middle lamellae, cuticle smooth, rarely bulging
and tuberculate; oil bodies smally finely _granula;fz'r{_qlcelli present or absent, when present 1-10 at
the base or in the lower half of .the leaf, sometimes in a short row, rarely present in the
underleaves. Leaf lobules 1/6-1/3(-1/2) lcaf féﬁg’c‘n'J , sometimes reduced, inflated, ovate to
globose, at the base of branches someétimes muc-_:F:__gn'llarged (“utricle”), apical tooth 1-celled, the
cell short and obtuse ar long and sharp, hyaliriél papilla proximal. Underleaves bifid with U-
shaped sinus or undivided, small or large, insertion line shallbwly curved to deeply arched.
Gynoecia on long or short branches. Perianths normally with 4 kéels which are extended above
into narrow, horn-like or bulbous projections. .

Ceratolejeunea belangeriana (Gottsche) Steph.
Species Hepaticarum 5: 396. 1913. — [ ¢jeunea belangeriana Gottsche, Synopsis Hepaticarum 398.
1845.; Mizutani, M., ]. Hattori Bot. LLab. 49:/305-807, fig.-1. 1981"; Spec. Hepat. 5: 428; 1913. as
Ceratolejennea oceanica (Mitt)=Steph. ~— Lejeunea oceanica Mite” in Seemann, Fl. Vitiensis: 414: 1871.
— Ceratolejennea renistipnla Steph., Hedwigia 34: 236. 1895. — Ceratolegjennea_emarginata Steph., Bot.
Tidskrife.24:278..1902, —. Ceratolejennea exoaellata Herz., Jo Hattori.Bot.lab, 14: 47, f. 11. 1955. —
Ceratolejémnea pinkynensis Amak., . Japt Bot. 45: 180; f. 28. 1970.

Plants 5-20 mm long and 0.7-1.2 mm wide; yellowish-brown. Stems creeping; 7 thin-
walled cortical cells, medullary cells thick-walled and smaller. Rhizoids in bundle at underleaf
base. Leaf lobes imbricate, orbicular 560-640 um long and 400-440 pm wide, spices acute or
obtuse, incurved, margin entire, trigones and intermediate thickening large; ocelli 1-3 in basal
portion of leaf-lobe; Leaf-lobule small, inflated, ovate 1/4 as long as the lobe. Leaf lobules
small, inflated, ovate 1/4 as long as the lobe. Underleaves approximate 5-6 times as wide as the
stem, wide orbicular, 360-424 um long and 264-280 um wide, bilobed to about 1/3 the length.
Gynoecia on stem. Bracts ovate 0.7-0.8 mm long and 0.5-0.7 mm wide, margin dentate, apex
acute. Bracteoles ovate, apex dentate, margin entire. Perianths inflated, obovate 1-1.2 mm long
and 0.4-0.6 mm wide, upper surface mammillose, horn 4, 0.3-0.4 mm long. Sporophytes not
found. (Figure 4.32)
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Thailand — SOUTH-EASTERN: Ttrat.

Distribution — Malay Peninsular, Java, Borneo, Philippines, Botel Tobago, Ryukyu,
Papua New Guinea, Samoa, Tahiti.

Ecology. — on rocks.

Specimens examined. — P. Sukkharak 6, 10, 11, 114, 116 (BCU).

GPS location — 8.86413° N 99.71023° E

Altitude — 505-ca. 602 m

3. Cheilolejeunea

Cheilolejeunea (Spruce) Schiffn., In Engler & Prantl, Nat. Pfl.-fam. 1, 3: 124. 1893.; Misutani,
M., J. Hattori Bot. Lab. 24: 189. 1961. — Lgjennea subgen. Strepsi-Lejennea Spruce, Trans. Proc.
Bot. Soc. Edinburgh, 15: 179. 1884. — .. subgen. Enosmo-1 ¢fennea Spruce, ibid. 15: 241. 1884.
— L. subgen. Cheilo-Lejeunea Spruce, ibid. 15: 251 _1884. — Euosmolegjennea (Spruce) Schiffn, in
Engler & Prantl, Nat. Pfl.-fam..1, 3: 124. 1895 —Strepsilejennea (Spruce) Schiffn. ibid. 1, 3: 127.
1895.

Plants green to pale green.Stems itrcgularly pinnate by the intercalary branching; cross
section of the stem with#a circle’ofabout 7 cortical cells (1 dorsal, 4 lateral, 2 ventral) and 7-17
medullary cells, cell walls thiek, trioones presént the cortical cells larger than the medullary cells.
Leaf lobes ovate, the ‘margifi cntife; - the apex rounded to acute, cells without the dorsal
protruding, ocelli absent; oilfbodies lagge, 1-2 per cell, mostly composed of large globules, and of
the grape cluster type. Liéaf lobules more or.less inflated, the first tooth very weak or almost
absent, the second tooth ragher large, falcateddUndetleaves bilobed, the margin entire. Bracts
and Bracteoles similar to'lcayes and undcrleav‘és Perlanths (4)-5 keeled (0-1 dorsal, 2 lateral),
keels smooth. ' =

I Key to' §Pec1es

1. Lateral leaf flat, cells with trlgones ...... - m,:’ ............................................................. C.sp.1
1. Lateral leaf concaved, cells without trigones..... '

1. Cheilolejeunea sp.1

Plants pale yellow in herbaria, 1.9-2.1 mm wide. Stems irregular; in cross-section of
stem: 10-11 cortical cells surrounding smaller medulla 15-17 cells, thick wall. Rhizoids not seen.
Leaf lobes imbricate, spreading, wide oyate, matrgin.entite, apex round,.1.1-1.2 mm long and 0.7-
0.8 mm wide, 2%rows lofnearly tectangular matginal cells 10-11| pm long and 7-9 pm wide,
trigones indistincty median cells"17-21 pm long and 15-19am wide, trigones small, basal cells 30-
43 um long and 14-22 um wide, trigonesdarge. Leaf lobules 1/2 as long as the lobe, rectangular,
incurvedpapexywith 23 celledy tooth~Underleaves-temotey orbiculary apex bilobed 1/2 of the
length, margin entire;, 0.240.5 mm.long and 0.2-0.3 mm avide. Sporophytes not found. (Figure
4.33)

Thailand —

Distribution —

Ecology — on leaf surface.

Specimens examined — P. Sukkharak 529 (BCU).
GPS location — 8.87827814° N 99.69324589° E
Altitude — 1,285 m

2. Cheilolejeunea sp. 2
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Plants pale yellow in herbaria, mm wide. Stems irregular; in cross section of stem 8-9
corticol cells surrounding smaller medulla 15-17 cells, thick wall. Rhizoids not seen. Leaf lobes
imbricate, obliquely spreading, wide obovate, margin entire, apex round incurved, 0.6-0.7 mm
long and 0.5-0.6 mm wide, 2 rows of marginal cells 13-19 um long and 13-18 um wide, trigones
indistinct, median and basal cells 18-21 um long and 13-15 um wide, trigones indistinct, 5-6 ocelli
scatter on basal part. Leaf lobules 1/5 as long as the lobe, rectangular, incurved, apex with 2-3
celled tooth. Underleaves remote, orbicular, apex bilobed 1/3-1/4 of the length, margin entire,
0.3-0.4 mm long and 0.3-0.4 mm wide. Sporophytes not found. (Figure 4.34)

Thailand —

Distribution —

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 487 (BCU).
GPS location — 8.8778007° N 99.70351875° E
Altitude — 1,074 m

4. Cololejeunea

Cololejeunea (Spruce) Schiffn’, Lo Lingler & Prantl, Nat, Pfl.-fam. 1, 3: 121. 1893.; Misutani,
M., J. Hattori Bot. Lab. 2422374961 .~ ¢jeunea subgen. Colo-I ejennea Spruce, Trans. Proc. Bot.
Soc. Edinburgh. 15: 291. 1584, ]

Plants irregularly pinnage by mtcrcalary branchmg except the subfloral innovation which
is terminal, of the Radula'types cross section of the stem: 5 cortical and one medullary cell, cells
almost equal in size; rhizoid dnitial gfoup one per lateral leaf, rhizoids usually in tufts. Leaf lobes
varying in shape, often with sedate ocelliand /ot hyaline marginal cells; oil-bodies usually hyaline,
few, minute; in ocelli the oiltbodies largc, orayish, compound, usually filling cell-rumen. Leaf
lobules with a very narrow/inscftion to the ste}y:, varying in shape, typically 2-toothed at apex.
Underleaves always absent. Gemmae usudllv numcxoue on the ventral surface of the leaf-lobe,
discoid, 20-40-celled. Bracts similat 1o fcaves. Bracteoles always absent. Perianths 5-keeled (1
dorsal, 2 lateral, 2 ventral), the dorsal keel frcquer}ﬂy‘_ indistinct or absent.

Key to species

1. Dorsal surface of lateral leaf smooth.

2. Apex of leaf lobe bordered by 2-3 tows of hyaline cells, gemmae absent.............. C. yipii
2. Apex of leaf lobe nat bordered by hyaline cells, gemmae present.................. C. ocelloides
1. Dorsal surface.of lateral Ieaf SPINOSE .. s - omacessue s ssneesume e ssmsecssmpsenescseesesensescsnans C. spinosa

1. Cololejeunea ocelloides (Horik.) S. Hatt.

J. Hattori Bot. Lab. 19: 138. 1958.; Zhu, R. L. & So, M. L, Nova Hedwigias121: 364-367, fig. 136.
2001. —=~I_eptgevlea, ocellgides Horiks]«Scit Hirogshima-Usniy.jSer. By Diy. 23 Boty 2: 280. 1934, —
Taeniolejennea oelloides-(Howik.) S. Hatty, |« Jap. Bot. 17: 462. 19421 —+ Cololejennea leonidens Benedix,
Feddes Répert. Spec. Nov. Regni Veg. Beih. 134: 39. 1953.

Plants pale yellow in herbarium, 1.4-1.5 mm wide. Stems flatly strongly appressed to
substratum, pinnate; in cross section of stem: 5 cortical cells in circle with one medullary cell.
Rhizoids numerous, in tuft, hyaline. Leaf lobes imbricate, obliquely spreading, ovate, margin
entire, apex round, 0.8-0.9 mm long and 0.4-0.5 mm wide, marginal cells subquadrate, 4-12 um
long and 2-4 um wide, median cells 8-13 pm long and 5-9 um wide, trigones small, vitta at basal
portion composed of 2-3 rows each of 6-8 oblong ocelli, 28-78 um long and 7-34 um wide. Leaf
lobules 1/2 of the length of lobe, obovate-oblong, inflate, apex with two tooth, first tooth 2-3
cells long, 1 cell wide, spreading towards stem apex, second tooth 3-4 cells long, 2-3 cells wide.

Underleaves absent. Gemmae discoid, scattered on leaf lobe. Sporophytes not found. (Figure
4.35)
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Thailand — New record to Thailand.

Distribution — Cambodia, China, Indonesia, Japan, Malaysia, Philippines, Vietnam.
Ecology — on leaf surface.

Specimen examined — P. Sukkharak 539 (BCU)

GPS location — 8.88229072° N 99.69644308° E

Altitude — 1,385 m

2. Cololejeunea spinosa (Horik.) Pandé & Misra

J. Indian Bot. Soc. 22: 166. 1943.; Zhu, R. L. & So, M. L. Nova Hedwigia. 121: 316-318, fig. 119.
2001. — Physocolea spinosa Horik., J. Sci. Hiroshima Univ., Ser. B, Div. 2, Bot. 1: 70. 1931. —
Cololejeunea haskarliana (Lehm. & Lindenb.) Schiffn. var. spinosa (Horik.) T. Kodama, J. Hattori
Bot. Lab. 17: 66. 1956. — Cololejennea indica Pandé & Misra, . Indian Bot. Soc. 22: 166. 1943.

Plants yellow, 0.4-0.6 mm wide. Stems appressed to substratum, in cross section of
stem: 5 cortical cells in circle with one medullarj-eclleRhizoids fasciculate. Leaf lobes slightly
imbricate, spreading obliquely 40°-60° ovate, dotsal spinose, margin densely spinose, apex
obtuse, 0.2-0.3 mm long and 0.1-0:2 mm wide, marginal cells 10-13 pm long and 0.6-0.7 um
wide, median cells 13-18 pum loag and 10-13 um wide, basal cells 23-34 pm long and 5-9 um
wide. Leaf lobules 1/3-1/20f dhe length of lobe, ovate, inflated, apex with tooth, first tooth
with 1-2 celled long, smooth" veatral surfacf: Underleaves absent. Sporophytes not found.
(Figure 4.36)

4 ¥

Thailand — NORTH¢ Chiang Mai; BASTERN: Nakhon Ratchasima.
Distribution — Chifa, India, Japan, Igorea Nepal, Philippines.
Ecology — on leaf susface.

Specimen examined— P. Sulxkharak 538b (BCU).

GPS location — 8.88229072° N 99. 6964,43080

Altitude — 1,385 m —

3. Cololejeunea yipii R. L. Zhu. ' —
In Zhy, R. L. & So, M. L. Nova Hedwigia. 121 34() 349' fig. 130. 2001

Plants pale wh*mﬁﬁﬁ'—rrmrwfde—Stms—ﬁzdy—stfongly appressed to substratum,

pinnate; in cross section -of stem: 5 cortical cells in circle with“one medullary cell. Rhizoids
numerous, in tuft, hyaline. Leaf lobes imbricate, widely spreading, orbicular to obovate, margin
entire, apex round bordécfed by 2-3 rows of hyaline cells, 0.74-0.75 mm long and 0.4-0.5 mm
wide, marginal cells 7-10 pmi'leag and 3-5 um widey median cells 9-13 pm long and 7-9 um wide,
trigones small, basalfeells'26- 78y lofig lafid 1 17=1 9uim svide; itta ff6m base to middle of leaf-
lobe. Leaf lobules 2/5/of the length of lobe, obevate-oblong, apex with tooth, 2 celled.
Underleaves absent. Bracts the lobe of bract orbicular-obovate, margin entire, apex round the
margin bordered by 2-3 rows of hyaline“cells, the lobulésof bract 2/5 of the length of the lobe,
obovaté, Bracteoles absent. Peftanths obovate, flat dorsal; 0.80-0.84 mu long and 0.6-0.7 mm
wide, 3 keeled.(Figure 4.37)

Thailand — New record to Thailand.

Distribution — China.

Ecology — on leaves.

Specimen examined — P. Sukkharak 279, 294, 522 (BCU).
GPS location — 8.88229072° N 9.69644308° E

Altitude — 1,385 m

5. Colura
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Colura Dumott., Rec. d’obs. 12. 1835.; Misutani, M., J. Hattori Bot. Lab. 24: 235. 1961. —
Lejennea subgen. Colura-Iejeunea Spruce, Trans. Proc. Bot. Soc. Edinburgh. 15: 303. 1884. —
Colurolejennea Schiffn. in Engler & Prantl, Nat. Pfl.-fam. 1, 3: 121. 1895.

Plants pale green. Stems irregularly pinnate, by intercalary branching; cross section of
the stem: 7 cortical cells and 3 medullary cells, cell walls all thickened, the cortical cells as large as
ot slightly larger than the inner cells. Leaf lobes approximate, variously saccate at the upper part,
the sac with a pore and valve, cells often with dorsal protrusions; ocellus absent; oil-bodies small.
Underleaves one per lateral leaf, deeply bilobed, the margin entire. Bracts shortly bilobed, the
margin more or less sinuate. Bracteoles small, similar to underleaves. Perianths cylindrical,
clearly 5-keeled above (1 dorsal, 2 lateral, 2 ventral), keels usually horn-shaped at apex.

Keyito species

1. Apex Of leaf 1obULES ACULE ... iueriiiesiieiieities bbbl sl C. conica
1. Apex of leaf lobules broadly rounded .............. e, C. meijeri

1. Colura conica (Sande Lac) K. T. Goebel
Ann. Jard. Bot. Buitenzorg 39:8:"1928:; Zhu, R. L. & Seo, M. L. Nova Hedwigia. 121: 245-247,
fig. 95. 2001. — Lejenneaseonica Sande Iag., Ann. Mus. Bot. Fugduno-Batavum 1: 311. 1864. —
Colurolejennea conica (Sande La€)) Sehiffa. (Consp. Hepat. Arch. Ind.: 258. 1898. — Colura acutifolia
Ast, Rev. Bryol. Lichénol25: 281. 1953,

i

Plants pale green to yellow, 3-3.5 mm wide. Stems appressed to substratum; in cross
section of stem: 7 cortical cglls id cifcle with 3 ,smedu]lary cells. Rhizoids numerous. Leaf lobes
imbricate, orbicular, margin entire, 1.5-1.8'mm long and 0.8-1 mm wide, marginal cells 26-31 um
long and 15-21 um wide, median cells*47-52 um'long and 21-28 um wide, trigones large, basal
cells 63-71 um long and 26-34 um wide: Leaf lobules linear, leading into a sac, margin involute,
connate with leaf-lobe, narrowly cyhndrlcal lateral “margin strongly incurved, sac inflated, 1.3-1.4
mm long and 0.86-0.89 mm wide, apex-acute. Unde’ﬂeaves distant, deeply bilobed, sinus wide,
lobe lanceolate 8-11 cells long and 5 6 cells w1f Sporophytes not found. (Figure 4.38 and
4.111) ' o

Thailand — PENleULAR Surat Thani.

Distribution —_Australia, Borneo, Cambodia, China, Chlttagong, Fiji, Indonesia, Laos,
Malaysia, New Caledonia, Papua New Guinea, Philippines, Victnam.

Ecology — on leaves.

Specimens examified'=— P. Sukkharak 482, 521 (BCU).

GPS location —8.88229072°/N 99.69644308° k&

Altitude — 650-1,385in

2. Colura meijeri Joyet-Ast
Rev. Bryol. 22: 290,74, 6. 1953.; Mizutani, My J. Hattori' Bot- Lab! 24.) 236-238, fig. XXV
(Exsicc.) Hatt. Hepat. Jap. 9:'417. 1958.

Plants pale yellowish green, 1.8-2 mm wide. Stems appressed to substratum; in cross
section of stem: 7 cortical cells in circle with 3 medullary cells. Rhizoids numerous Leaf lobes
incubous, slightly imbricate, nearly triangular, margin entire, 1.2-1.3 mm long and 0.5-0.6 mm
wide, marginal cells 21-34 um long and 21-28 um wide, sinuate with nodulose-flexuose and
confluent trigones, median cells 23-36 um long and 21-32 um wide, sinuate with nodulose-
flexuose and confluent trigones basal cells 32-53 pm long and 23-28 pum wide, sinuate with
nodulose-flexuose and confluent trigones. Leaf lobules linear, leading into a sac, margine
involute, connate with leaf-lobe, sac inflated, apex round. Underleaves distant, deeply bilobed,
sinus acute, lobe lanceolate 8-9 cells long. Sporophytes not found. (Figure 4.39)
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Thailand — New record to Thailand.

Distribution — Japan, Java.

Ecology — on leaves.

Specimens examined — P. Sukkharak 544b (BCU).

GPS location — Exact locality not applicable. Between TT22 and TT23.
Altitude — Exact altitude not applicable. ca. 1,333-1,381 m

6. Drepanolejeunea

Drepanolejeunea (Spruce) Schiffn., In Engler & Prantl, Nat. Pfl.-fam. 1, 3: 126. 1893,
Misutani, M., J. Hattori Bot. Lab. 24: 218. 1961. — Lejeunea subgen. Drepano-Lejennea Spruce,
Trans. Proc. Bot. Soc. Edinburgh, 15: 186. 1884.

Plants usually yellowish green. Stems irgeoularly branched, branching intercalary; cross
section of the stem: 7 cortical cells (1 dorsal, 4 lateraly2 yentral) and 3 small medullary cells, cell
walls thick, trigones indistinct. Leaf lobes more of Icss falcate, triangular or ovate oblong to
lanceolate, the margin denticulate to spinose, cells-mostlyswith the dorsal protrusion; oil-bodies
numerous, small, elliptical, composcd of globules. Leaf lobules inflated, the first tooth acute,
consisting of a single elongatesc€ll,.more orless curved toward keel, the second tooth reduced,
the hyaline papilla on the proximal‘basc of ithe first tooth. Underleaves usually small, deeply
bilobed, lobes divaricate, lanceolate, acumirJlate. Bracts and Bracteoles dentate. Perianths
clearly 5-keeled (1 dorsal;2 lageraly 2 veneral), keels often winged, wings usually toothed, ending
above as horizontally spreading horas. ' ¥

Key t(;' sf)'ecies
1. Lobes of undetleaf one celliwide. =
2. Base of underleaf two cglls high, “ Lo
3. Leaf lobe smooth. —r
4. Apex of leaf lobe acuthinatc. £
5. Leaf lobe remote, long ovate l_g@fl___!l('.)‘_bes ....................................... D. angustifolia
5. Leaf.lobe imbricate, ovaté leaf lobes ... B ooeeeeereeinsneneesesesane D.sp.2
4. Apex Of16af 10be FAlCAIC. oot dher s msseessssmssosssrsssenss D.sp.1
3. Leaf lobe'dehsely 10ng t00thed...oo.ueeeemeeeeesssssssssssees A —— D. dactylophora
2. Base of undetleaf more than two cells high ... e D. ternatensis
1. Lobes of underleaf tWo-Cells Wide......cv..uuuerevemreremmerememeresmnereesssBitueneiseesseesesesesesens D. levicornua

1. Drepanolejeuneacangunstifoliag(Mits.) Grolle

J. Jap. Bot. 40: 206. 1965.; Zhw, R. L../& So, M.;L.. Nova Hedwigia. 121: 186-189, fig. 70. 2001.
— Lejeunea angustifolia Mitt., ]. Proc. Linn. Soc., Bot. 5: 116. 1861 “1860”. — Jungerrmannia tenuis
Reinw. et al., Nova Acta Phys.-Med. Acad. Caes. Leop=Carol. Nat. Cur.@l2: 226. 1825 “1824”,
nom. illegy (Art.'53.1), (non [- ferimss Bhrh. 1789). = Vingermania-cucnllatd sar tenuis Nees, Enum.
PL Crypt! Jav.: 57.11880. | Legjeriteatennisi(Nees) Gottschel et al., Syn. Hepat.: 390. 1845; nom.
illeg. (Art153. 6, cf. Grolle 1965) (non L. fenuis (Ehrh.) Gottsche et al., Syn. Hepat.: 407. 1845).
— Drepanolejennea tenuis (Nees) Schitfn., Consp. Hepat. Arch. Ind.: 280. 1898. — Drepanolejeunea
szechuanica P. C. Chen, Feddes Repert. 58: 42. 1955.

Plants yellowish green, 0.5-0.6 mm wide. Stems creeping as isolated plants, in cross
section of stem: 7 cortical cells in circle with 3 medullary cells, all cells thick-walled. Rhizoids
fasciculate at base of underleaves. Leaf lobes remote, spreading obliquely 40°-45°, lanceolate,
margin entire, apex acuminate, 0.2-0.3 mm long and 0.1-0.2 mm wide, cells 21-23 pm long and
13-15 pm wide, small trigones, 1-2 forming continuous longitudinal series basal ocelli. Leaf
lobules 1/3 of the length of lobe, ovate-triangular, apex with hyaline papilla of first tooth, keel
arched, inflated and entire to slightly crenulate. Underleaves remote, margin entire, bilobed,
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lobes one cell wide except at base with two cells, 2-3 cells long, sinus U shape, 78-83 um long
and 50-55 um wide. Sporophytes not found. (Figure 4.40)

Thailand — EASTERN: Nakhon Ratchasima.

Distribution — Cambodia, Java, Malaysia, Philippines, Sumatra, Vietnam.
Ecology — grow on Frullania apicnlata (Reinw.et al.) Nees.

Specimens examined — P. Sukkharak 436 (BCU).

GPS location — 8.87622893° N 99. 69291866° E

Altitude — 1,304 m

2. Drepanolejeunea dactylophora (Nees et al.) Schiffn.

Species Hepaticarum 5: 342.; In Engler & Prantl, Nat. Pflanzenfam. 1 (3): 126. 1893.; Zhu, R. L.
& So, M. L. Nova Hedwigia. 121. 176-178, £ig.166. 2001. — Lejennea dactylophora Nees et al., Nov.
Actorum Acad. Caes. Leop-Carol. Nat. Cur. 19, suppl. 1: 473. 1843. — Drepanolejennea grossidentata
Horik., J. Sci. Hiroshima Univ., Ser. 2, Div. 2, Bot. 2:268. 1934.

Plants pale yellow, 0.3-0.5 mm wides Stems crecping as isolated plants, in cross section
of stem: 7 cortical cells in circle with 3 medullary cells; all cells thick-walled. Rhizoids fasciculate
at base of undetleaves. Leaf lobesstemote, obliquely spreading, ovate, asymmetric, margin
recurved densely toothed,.apex aetite; tecurved, 165-189 umlong and 63-81um wide, cells 13-18
um long and 7-10 um wide, small¢rigones, 45 forming non-continuous longitudinal series ocelli
in lobe. Leaf lobules 2/3'0f the length of lobe ovate-oblong, apex elongate with 4 rectangular
cells, keel arched, strongly iaflated and crenulate. Underleaves remote, margin entire, bilobed,
lobes one cell wide except at baseiwith two c|cﬂs 3-4 cclls long, sinus widely U shape, 140-144
um long and 100-110 um wide. Bracts margirr} densely toothed Perianths obovate 5 keels with
densely toothed at margin. (Figure 4.41) Fi

Thailand — SOU'LH- \VESTERN Prachuap Khiri Khan.

Distribution — Australia, Chifia, Indon‘ésm ]apan Malaysia, Philippines, Vietnam.

Ecology — on leaves.” /1. ¢-22 4

Specimens examined — P. Sukkharak 538 (BCU).

GPS location — 8.88229072° N 99.69644308° E

Altitude — 1,385 m

3. Drepanolejeunea lewcornua Steph. o
Sp. Hepat. 5: 347. 1913.; Zhu R. L. & So, M. L., Nova Hedwlgla 121: 193-195, fig. 73. 2001.

Plants yellowish gfeen, 1.8-2 mm wide, Stems creeping, irregularly branch, in cross
section of stem;7: c€lls of toftical Cells and B medullary éellsi Rhizoids numerous, fasciculate
forming adhesive discsadheredito the leaf surfage at base of undetleayes. Leaf lobes imbricate,
obliquely ovate, margin dentate, 0.8-0.9 mm long and 0.4-0.5 mm wide, marginal cells 11-13 um
long and 7-13 um wide, median cells 18-23 um long afid 17-19 um wid€ytrigones small, basal
cells 40552 pun long and 13-18 uimywide, trigones small; ocelli 1-3 suprabasal type which separate
from each other by ordinaty cell if2-3. Leaflobules 1/30f the leagthloflobesoblong, apex with
one tooth; inflated. Underleaves distant, obcuneate, 0.3-0.4 mm long and 0.6-0.8 mm wide,
margin entire, lobe lanceolate, horizontal spreading 5-6 cells long with 2 cells wide, apex witn1-2
uniseriate cells. Sporophytes not found. (Figure 4.42)

Thailand — PENINSULAR: Ranong.

Distribution — China, Indonesia, Malaysia, Papua New Guinea.

Ecology — on fronds of fern and leaf surface.

Specimens examined — P. Sukkharak 245, 530 (BCU).

GPS location — 8.87842739° N 99. 69416173° E, 8.87803137° N 99.69275236° E
Altitude — 1,220-1,285 m

4. Drepanolejeunea ternatensis (Gottsche) Schiffn.
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Hedwigia 29: 73. 1890.; In Engler & Prantl, Nat. Pflanzenfam. 1 (3): 126. 1893.; Zhu, R. L. & So,
M. L., Nova Hedwigia. 121: 191-194, fig. 72. 2001. — Lejeunea ternatensis Gottsche zn Gottsche et
al., Syn. Hepat.: 346. 1845. — Drepanolejeunea unidentata Horik., Bot. Mag. (Tokyo) 49: 589. 1935.
— Drepanolejennea ternatensis (Gottsche) Steph. var. lancispina Herzog, Ann. Bryol. 12: 119.

Plants yellowish green, 0.4-0.6 mm wide. Stems creeping as isolated plants, in cross
section of stem: 7 cortical cells in circle with 3 medullary cells, all cells thick-walled. Rhizoids
fasciculate at base of undetleaves. Leaf lobes continuous to nearly imbricate, obliquely
spreading, ovate, margin crenulate to dentate, apex acuminate, incurved, 0.28-0.3 mm long and
0.2-0.25 mm wide, cells 18-22 pm long and 14-18 um wide, small trigones, lacking basal ocelli,
papillac at dorsal. Leaf lobules 1/2 of the length of lobe, ovate-triangular, apex with one tooth,
keel arched, strongly inflated and crenulate. Underleaves distant, margin entire, bilobed, lobes
one cell wide except at base with two cells, 3-4 cells long, sinus U and slightly V shape, basal 1
row of cells, 80-90 um long and 98-116 pm wide. Sporophytes not found. (Figure 4.43)

Thailand — New record to Thailand.

Distribution — Australia; China, Hiji, Indonesia, Japan, Malaysia, Micronesia, Papua
New Guinea, Philippines, Samoa, Seychelles, Sri Lanka.

Ecology — on Bazzaniadridens (Reinw. et al.) Trevis.

Specimens examinéd =P, Sukkharak 464 (BCU).

GPS location — 8.87562.123° N 99.68859494° EL

Altitude — 1,363'm

5. Drepanolejeunea sp. i —

!
A

Plants yellowish green; 0.4-0.5 mm \;Vide. Stems cteeping as isolated plants, in cross
section of stem: 7 cortical cells in circlewith 3 medullary cells, all cells thick-walled. Rhizoids
fasciculate at base of underleaves. Leaf lobes temote, obliquely spreading, falcate, margin entire
to slightly crenulate, apex acute,incureed, 0.3-0.4 mm long and 0.2-0.25 mm wide, marginal cells
10-21 um long and 10-15 um wide; trigones indistinet, median cells 10-15 pm long and 15-23 um
wide, trigones indistinct, basal cells 26=50 um lo__ngT,gind 10-21 um wide, trigones indistinct. Leaf
lobules 1/2 of the length of lobe,-ové.-te—trianguh’r,—-hpex with one tooth, keel arched, strongly
inflated and crenulate. Underleaves distant, margin entire, bilobéd, lobes one cell wide except at
base with two cells, 2-3Celis-tong;-smus-t-and-siightly-\-shape; basal one rows of cells. Bracts
margin densely toothéd; connate with bracteo. Bracteles biloBed, margin irregular dentate.
Perianths obovate, 5-keels, margin smooth, 0.7-0.8 mm long and 0.3-0.4 mm wide. (Figure
4.44) .

Thailand. <+

Distribution.—

Ecology'=— on leaf surface.

Specimens examined — P. Sukkharak 536 (BEUV)

GPS Tocation — Exact locality not applicable.Near TT07.
Altitude —'¢a. 650 m

6. Drepanolejeunea sp. 2

Plants brownish yellow, 0.3-0.4 mm wide. Stems creeping as isolated plants, in cross
section of stem: 7 cortical cells in circle with 3 medullary cells, all cells thick-walled. Rhizoids
fasciculate at base of underleaves. Leaf lobes remote, obliquely spreading, ovate, margin entire,
apex acute, 136-144 um long and 63-65 pm wide, cells 7-11 um long and 4-5 um wide, trigones
small, ocelli scatter on lobe. Leaf lobules 1/3 of the length of lobe, ovate-triangular, apex with
one tooth, keel arched, strongly inflated and crenulate. Underleaves distant, margin entire,
bilobed, lobes one cell wide except at base with two cells, one cell long, sinus wide U shape, basal
2 rows of cells. Bracts margin densely toothed, connate with bracteo. Bracteoles bilobed,
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margin irregular dentate. Perianths obovate, 5 horn-shaped keels, margin smooth, 36-38 pm
long and 18-20 um wide. (Figure 4.45)

Thailand —

Distribution —

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 545 (BCU).

GPS location — Exact locality not applicable. Near TT24.
Altitude — Exact altitude not applicable. ca. 1283 m

7. Lejeunea

Lejeunea Lib., Ann. Gen. Sci. Phys. 6:.372. 1820.; Misutani, M., J. Hattori Bot. Lab. 24: 199.
1961. — Lejeunea subgen. Eu-I ejeunca Spruce, Traas..Proc. Bot. Edinburgh, 15: 260. 1884. — L.
subgen. Micro-Lejeunea Spruce, ibid, 15: 286. 1684 = Microlejeunea (Spruce) Jack & Steph. Bot.
Centralbl. 60: 106. 1894. — Lulegjennea (Spruce) Schiffi. in Engler & Prantl, Nat. Pfl.-fam. 1, 3:
122. 1895. — E. subgen. Mierolejennea (Spruce) Schittnzibidsd; 3: 124. 1895.

Plants green or yellowishsotecn. Stems irregularly pinnate by intercalary branching;
cross section of the stem:7 costicalcells (1 dorsal, 4 lateral, 2'ventral) and 5-25 medullary cells,
the cortical cells much larger than the medt_kllary cells. Leaf lobes entire at margin, the apex
usually rounded, rarely apiculag€ tofague; cellswithout dorsal protrusion; ocelli absent; oil-bodies
numerous, small, hyaline ogoften with ir.ldistirigt granules. Leaf lobules usually inflated, the first
tooth usually unicellulaf, fofmific’ an obtuse jangle, the second tooth almost reduced.
Underleaves bilobed, sinug Usshapcd, masgin entire. Bracts entire at margin. Bracteoles
bilobed, the margin entigé. Perianths ififlated, 5-kecled (1 dorsal, 2 lateral, 2 ventral), keels
smooth. P =

alA '-’(Jt"..
—Key to SPe?};JeS

1. Undetleaves obovate, sinus widely obtuse «....... T % OO R L. boninensis
1. Undetleaves orbiculag, SIS ACULE ..vv.rvervrslersseressressarssssssssessifiins ... B L. sp.

1. Lejeunea boninensis Horik. ¥

J. Sci. Hiroshima Univ. sef. b, div. 2, 1: 24, f. 7: 1931.; Misutani; M., J. Hattori Bot. Lab. 24. 208-
210, fig. XX. 1961. — L. kiiensis Horik. Bot. Mag. Tokyo, 48z 602, f. 2. 1934. (Exsicc.) Hatt.
Hepat. Jap. 8: 369. 1956.

Plants yellowish ‘green, 0.4-0.5 mm wide. Stems appressed to substratum, pinnate, in
cross section of stem: 5-6"cells across, 7 cortical cells in Circle with 8-9 medullary cells, cortical
cells larger than medullary cells, all cellssthin-walled. Rhizoids few, at the base of underleaves.
Leaf lobesgimbricateswidely=spreadingy otbicular, margingentire,japex struneate, 0.22-0.24 mm
long and}0.19-0.20 mm wide, marginal cells,7-10 um long and 5-6 um wide, median cells 13-15
um long and 9-11 um wide, trigones small, basal cells 23-26 um long and 17-19 um wide, trigones
small. Leaf lobules 1/4 of the length of lobe, ovate, apex with obtuse tooth, inflated.
Underleaves distant, obovate, 105-126 mm long and 85-95 mm wide, margin entire, bilobed for
1/2 of the length, lobe acute, sinus obtuse. Bracts the lobe of bract obovate, margin entire, apex
round to obtuse; the lobule of bract 1/2-3/4 of the length of the lobe, ovate, apex acute.
Bracteoles obvate, apex bilobed, lobes acute, sinus narrow acute. Perianths obovate, inflated,
0.36 mm long and 0.30 mm wide, 4-keeled. (Figure 4.46)

Thailand — New record to Thailand.

Distribution — Japan.

Ecology — on living bark of tree and tree fern.

Specimen examined — P. Sukkharak 16, 19, 33, 39 (BCU).
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GPS location — Exact locality not applicable. Near TT11.
Altitude — ca. 646-870 m

2. Lejeunea sp.

Plants pale green, 1.2-1.5 mm wide. Stems appressed to substratum, pinnate; in cross
section of stem: 5-6 cells across, the cortical cells larger than the medullar cells. Rhizoids
numerous, in tuft, hyaline. Leaf lobes loosely imbricate to distant, widely spreading, orbicular,
margin entire, apex round, 0.6-0.7 mm long and 0.44-0.46 mm wide, marginal cells 10-11 pm
long and 9-10 um wide, median cells 17-18 pm long and 11-13 um wide, trigones small, basal
cells 32-36 um long and 17-19 um wide, trigones medium. Leaf lobules 1/5 of the length of
lobe, ovate, apex with one tooth. Undetleaves distant, orbicular, margin entire, bilobed, lobes
acute, sinus obtuse 0.34-0.40 mm long and 0.33-0.38 mm wide. Bracts the lobe of bract ovate,
margin entire; the lobule of bract 2/3 of the length of the lobe, ovate to oblong. Bracteoles
obovate, apex bilobed, lobe acute; sinus acute. Petianths obovate, inflated, 0.6 mm long and 0.4
mm wide, 5-keeled. (Figure 4.47)

o

Thailand —

Distribution —

Ecology — on tree'ferns

Specimen examined' —P. bukkhaqu 231 (BCU).

GPS location —=Hxacilogalitynot applicable. Near TE20.

Altitude — FExact altitude not apphcable L 28 5%

8! Leptblejeunea

Leptolejeunea (Spruce) Schiffa., In Fnoler & Prantl, Nat. Pflanzenfam. 1 (3): 126. 1893,
Misutani, M., J. Hattori Bot. Lab. 24 ,229-230% }961 — Lgjennea subgen. Lepto-Lejennea Spruce,
Trans. Proc. Bot. Soc Edinburgh, 15 193 1884.

Plants pallid green. Stems closely appressed to substrata, irregularly pinnate by the
intercalary branching; egoss section of the stem: 7 cortical cells and 3 small medullary cells, cells
rather thick-walled; rhizgids from the central group of cells-of dnderleaves. Leaf lobes more or
less shrinking when dty, distant or approximate, the lobe elliptical to ovate, the apex obtuse to
acute, the margin entire t0 dentate; cells large, walls thin but-with small nodulose intermediate
thickenings and trigones_which are hyaline, in dried specimens cells more or less shrunken and
cell walls flexuose even in long soakage, but intermediate thickenings and trigones still distinctive
as in fresh state; ocelli one at BaSe, often several additional one scattered in leaf-lamina; oil bodies
5-10 per cell, minute, homogeneous, those/in ocellus single but neatly filling cell-lumen. Leaf
lobules large, inflated, the-first“tooth small] usually consisting of one"projecting cell, the second
tooth reduced, the hyaline papilla on the proximal base of the first tooth. Underleaves small,
deeply bilobedylobes.divaticate, acutes lanceolate, the basal portion bordetéd.by 6 elongate cells.
Bracts and Bracteoles ‘mote or less acute at apex, the margin aparinglyidentate. Perianths 5-
keeled (1zdorsal, 2 lateral, 2 ventral), keels wide, smooth, with apices extending upwards and
outwards as acute to truncate horns.

Leptolejeunea apiculata (Horik.) S. Hatt.
J. Hattori Bot. Lab. 5: 46. 1951.; Zhu, R. L. & So, M. L., Nova Hedwigia. 121: 201-204, fig. 76.
2001. — Drepanolejennea apiculata Horik., J. Sci. Hiroshima Univ., Ser. B, Div. 2, Bot. 2: 266. 1934.

Plants blackish green, 1-1.1 mm wide. Stems appressed to substratum, pinnate, in cross
section of stem: 7 cortical cells in circle with 3 medullary cells, cortical cells larger than medullary
cells, all cells thin-walled. Rhizoids few, at the base of underleaves. Leaf lobes imbricate,
obliquely spreading, obliquely elliptical, margin entire, apex acute, 0.6-0.7 mm long and 0.2-0.3
mm wide, marginal cells 10-22 pm long and 10-13 pm wide, intermediate thickening trigones,
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median cells 21-28 um long and 17-26 pm wide, intermediate thickening trigones, ocelli 3-7 per
leaf lobe, irregularly scattered, basal cells 21-39 um long and 13-15 pum wide, trigones
intermediate. Leaf lobules 1/2 of the length of lobe, ovate, bordered by 4-5 elongate cells, apex
consistingof one oblong cell, hyaline papilla at the proximal side of first tooth, inflated.
Underleaves distant, deeply bilobed, lobe lanceolate, 2-3 cells long, 2 cells wide at base, sinus
widly obtuse-U-shape, margin entire. Bracts the lobe of bract obovate, margin entire, apex
apiculate; the lobule of bract 3/4 of the length of the lobe, ligulate, apex acute. Bracteoles
obvate, apex bilobed, lobes acute, sinus narrow acute, connate at base with both bracts.
Perianths obovate, inflated, 0.67-0.69 mm long and 0.26-0.27 mm wide, 5-keeled, keel smooth,
horn shape. (Figure 4.48)

Thailand — New record to Thailand.
Distribution — China, Japan.

Ecology — on leaf surface.

Specimens examined — P. Sukkharak 526 (BCU)
GPS location — 8.88284802° N 99.69769835%E
Altitude — 1,344 m 3

9. Lopholejeunea

Lopholejeunea (Spruce) Seéhifff. 1a Fineler & Prantl, Nat. Pflanzenfam. 1 (3): 129. 1893
Misutani, M., J. Hattori Bot. Lab. 24 175, 1961. — [gjennea subgen. Lepho-Igjennea Spruce, Trans.
Proc. Bot. Soc Edinburgh, 15: 119. 1884. .

Plants glossy green to bfown ,oi black. Stems usually irregularly pinnate, by the
intercalary branching; cellsfin cgoss'section of the stem: thick-walled, trigones absent, the cortical
cells slightly larger than the medullarys cells, i 10-12 longitudinal rows. Leaf lobes entire at
margin, the apex rounded ot rately apiculate; 6}1 bodies small homogeneous, numerous. Leaf
lobules more or less inflated, angles btuse ot with 1 »2 small teeth. Underleaves large, reniform
or orblcular the margin entrle Bracts dcntate tOWard the acute apex. Bracteoles dentate to

.(..
.-

keels irregularly spmose

Key to species
1. Marin of female bracteOles L. .. sttt sttt o Toreees oo L. subfusca
1. Margin of female bracteoles dentate.......ovieiiiniininiic e L. nipponica

1. Lopholejeuneanipponica Hotik.

J. Sci. Hiroshima®Uniy. ser: b, div. 2, 1:: 200, pl. 25, 9-12. $933.; Misutani, M., J. Hattori Bot. Lab.
24: 178-180, fig." XII1."1961. — L. bruniea var. nipponica (Horik.) Hatt.” Bull. Tokyo Sci. Mus. 11:
119. 1944,

Plants blackish brown, 1-1.2.mm wide. Stems appressed to substratum, pinnate branch;
in cross section of stem: 5-6 cells across, the cortical cells larger than the medullary cells.
Rhizoids rarely. Leaf lobes imbricate, convex with incurved apex, ovate to falcate, margin
entire, 0.52-0.56 mm long and 0.3-0.4 mm wide, marginal cells 9-11 um long and 7-9 um wide,
median cells 13-15 um long and 13-14 pm wide, trigones median, basal cells 21-23 pm long and
13-15 um wide, trigones median. Leaf lobules 1/3 of the length of lobe, ovate-oblong, apex with
one tooth, inflated. Undetleaves imbricate, orbicular, margin entire, apex truncate, 0.2-0.3 mm
long and 0.3-0.4 mm wide. Bracts the lobe of bract ovate, margin dentate, apex obtuse; the
lobule of bract 4/5 of the length of the lobe, ovate, margin dentate, apex acute. Bracteoles
orbicular, margin dentate, apex slightly truncate. Perianths obovate, 1-1.5 mm long and 0.8-1
mm wide, 4 keeled, keels winged with spinose. (Figure 4.49)

Thailand — New record to Thailand.
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Distribution — Japan.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 145, O. Thaithong 989, 12682 (BCU).
GPS location — 8.87761451° N 99.7029344° E

Altitude — 1,097 m

2. Lopholejeunea subfusca (Nees) Schiffn.

Hedwigia, 29: 16. 1890.; Botanische Jahrbiicher fiir Systematik, Pflanzengeschichte und
Pflanzengeographie 23: 593. 1897.; Misutani, M., J. Hattori Bot. Lab. 24. 180-181, fig. XII. 1961;
Zhu, R. L. & So, M. L., Nova Hedwigia. 121: 94-96, fig. 39. 2001. — Jungermannia subfusca Nees,
Hepat. Javan. 36. 1830. — Lejeunea subfusca (Nees) Nees & Mont., Ann. Sci. Nat., Bot., Sér. 2, 5:
61. 1836. — Phragmicoma subfusca (Nees) Nees, Naturg. Eur. Leberm. 3: 248. 1838. — P. sagracana
Mont. in Ramon de la Sagra, Hist. Fis. Poly: Nat. Cuba, 9: 464. 1843. — Lejeunea sagraeana (Mont.)
Gott., Lindenb.& Nees, Synop. Hepat. 314. 1845. = .. subfusca (Nees) Gott., Lindenb. & Nees,
ibid. 315. 1845. — Phragmicoma cyclostipa Tayl. Londen Jour. Bot. 5: 387. 1846. — Lejeunea cyclostipa
(Tayl) Gott., Lindenb. & Nees, Synop. Hepat. 7497 1848. — Symbiezidinm subfuscum (Nees) Trev.
Mem. Ist. Lomb. ser. 3, 4: 403. 1877. — Si sagraeannm_(Mont.) Trev. loc. cit. — S. ¢yelostipum
(Tayl) Trev. loc. cit. — Legeunea-sabgen. Lopho-Iejeunea sagraeana (Mont.) Spruce, Trans. Proc.
Bot. Soc. Edinburgh, 15: 120. 18847 = L ophalejennea sagraeana (Mont.) Schiffn. in Engler & Prantl.
Nat. Pfl.-fam. 1, 3: 129. 1895. " sundaica Steph. Hedwigia, 35: 112. 1896. — L. sagraeana var.
subfusca (Nees) Schiffn. Conspéctus, 294, 1898. — Muastigolejennea andreana Steph. Spec. Hepat. 4:
778. 1912, — Laopholejennea asiatiea Steph. ibid. 5: 82. 1912, — L. pyriflora Steph. ibid. 5: 88. 1912.
— L. Jeviers Sciffn. Ann. Bryol: 6:434. 1933, & Jormesana Horik. Jour. Sci. Hiroshima Univ. ser.
b, div. 2, 2: 256, f. 51. 1934 (Exsice.) Hatt—Hep':{t Jap 3: 139.1950, as L. formosana; 9: 430. 1958.

Plants blackish brewn,0.851 mm. W1dcuStems appressed to substratum, pinnate branch;
in cross section of stem: 56 cells across, the cortical cells larger than the medullary cells.
Rhizoids rarely. Leaf lobesiimbricate, widely spreading, otbicular to falcate, margin entire0.24-
0.26 mm long and 0.18-0.21 mm wide, fmarpinal cells 10-13 um long and 7-9 um wide, median
cells 15-19 um long and 14-17 umawide, tricones small, basal cells 23-25 um long and 17-19 um
wide, trigones small. Leaf lobules 1/3 of the lenﬁof lobe, ovate, apex with one tooth, inflated.
Underleaves slightly imbricate, orbicular, margin entire, apex truncate, 0.24-0.29 mm long and
0.4-0.5 mm wide. Bracts, the lobe of bract orbicular, margin denfate, apex truncate; the lobule of
bract 1/5 of the length of the-lobe;-oblong=Bracteoles-orbicular; margin entire, apex truncate.
Perianths obovate, 0.6<0. 8 mm long and 0.5-0.6 mm wide, 4 keeled, keels winged with spinose.
Elaters 12 um wide Wlth one spiral. (Figure 4.50)

Thailand — SOUTH-EASTERN: Chantaburi, CENTRAL: Prachin Buri
PENINSULAR;yPhanginga) Ranofig) Satan:

Distribution.— Tropical Asia_and Australiai Japan, Ryukyu; Formosa, India, Ceylon,
Malaysia, Sumatray Java, Borneo, Philippines, New Guinea, New Caledonia, Tahiti, North &
South America, British Honduras, Africal

Ecology —lon living bark of tree 'and para‘rubber tree.

Specimens lexamined <— P.{Sukkharak 57, 59,/105,.107; 127, 1128, 148, 537, O
Thaithong 995b, 1120, 1128, 1185, 1186, 1206, W. Porn-sook-sawang 36, R. Moennonsti 544,
613, 663, 664, 665a, 683a, 10352, 1044a, 1045, 1063, 1064, 1070a, 1071, 1074a, 10752, 1077a,
1080a, 1088, 1091a, 1155, 1189, 1191, 1235, 1261, 1295, 1298b, 1299a, 1301, 1306, 1318 (BCU);
Kai Larsen, T. Smitinand & E. Warncke 127, 1712, 1728 (BKEF).

GPS location — 8.87091279° N 99.70502615° E

Altitude — 340-1,034 m

10. Metalejeunea

Metalejeunea Grolle, Bischler, H., C. E. B. Bonner & H. A. Miller. Nova Hedwigia 5: 359-411
as Microlejennea monoica. 1963.; Bryophytorum Bibliotheca 48: 17. 1995.; Gradstein, S. R,
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Churchill, S. P. & Allen, N. S., Guide to the bryophytes of tropical America: 161. 2001; Grolle,
R., Bryophytorum Bibliotheca 48: 1-178. 1995.

Plants leafy, very small, whitish-green to dull yellowish, creeping. Stems zig-zag, rather
rigid, of thick-walled cells, in cross section of 7 outer rows of cells and 3 smaller inner cells. Leaf
lobes distant, hardly spreading suberect, elongated, with very large lobules (more than 1/2 the
size of the lobe), apex rounded, margins entire, cells small, strongly and evenly thick-walled, ocelli
lacking. Leaf lobules 0.5-0.8 leaf length, sometimes reduced, strongly swollen, keel crenate,
apical tooth rather long and curved. Undetleaves bifid, small. Perianths inflated-pyriform, with
5 smooth keels. A monotypic genus

Metalejeunea cucullata (Reinw. et al.) Grolle

Bryophyt. Biblioth. 48: 100. 1995.; Zhu, R. L. & 8oy Ms L. Nova Hedwigia. 121. 166-168, fig. 65.
2001. — Jungermannia cucnllata Reinw. et al., Nova ActaPhys.-Med. Acad. Caes. Leop.-Carol. Nat.
Cur. 12: 227. 1825 “1824”. — Lejennea cucnllata (Reinw. et al.) Nees, Naturgesch. Eur. Leberm. 3:
293. 1838. — Microlejennea cucnllata(Reinw. et al.) Jack & Steph., Bot. Centralbl. 60: 106. 1894. —
Eulejennea cuenllata Reinw. ct al.) Sehifin, Consp. Hepat. Arch. Ind.: 254. 1898. — Micro-Lejeunea
cucnllata (Reinw. et al.) Steph SpaFlepat. 5: 829. 1915. — Mierolejennea sundaica Steph., Sp. Hepat.
5: 8206. 1915. \

Plants yellowish green to pale gr(ecn, 0.20.4 mm wide. Stems creeping as isolated plants
forming diffuse patches, ifi'cross séction of stem: 7 cottical cells in circle with 3 medullary cells,
all cells thick-walled. Rhizoids fasciculate at base of underleaves. Leaf lobes distant to nearly
imbricate, obliquely spreading, eblong, margin entire, apex round, 0.18-0.19 mm long and 0.11-
0.12 mm wide, cells 9-11 pmilong and 7-9- um wide, small trigones. Leaf lobules 2/3 of the
length of lobe, ovate-triangular, ‘apex with two teeth, hyaline papilla at proximal side of first
tooth, keel arched, strongly inflated agd crenulate. Underleaves distant, orbicular, margin entire,
bilobed, lobes acute, sinus obtuse,00-80-wm long and 60-64 um wide. Bracts the lobe of bract
obovate, margin slightly sinuate to entire; the lobﬁof bract 3/4 of the length of the lobe, ovate,
apex acute. Bracteoles obovate;slightly sinuate, apex bilobed, lobes acute, sinus very narrow.
Perianths obovate, 1nﬂa1:ed 0.6 mm long and 0.4 mm wide, 5 keded (Figure 4.51)

Thailand — PENINSULAR Ranong. #

Distribution — China.

Ecology — on living bark of tree. -

Specimens examined.— P. Sukkharak 143, 237 (BCU).

GPS location ++818775141% N 991702782942 E4£8:187887615%N 99.69447228° E
Altitude — 1,074-1,210 m

11 Ptychanthbis

Ptychanthus Nees, Naturg. Eur. Leberm. 3: 212. 1838:; Misutani, M., J. Hattori Bot. Lab. 24:
147. 1961. — Legjeunea subgen. Ptycho-Lejennea Spruce, Trans. Proc. Bot. Soc. Edinburgh, 15: 97.
1884. — Prycholejennea Steph. Hedwigis, 28: 258. 1889.

Plants dull green, dark green to brown when dry. Stems regularly pinnate or bipinnate,
branching terminal, of the Frullania type; the cortical cells of the stem in about 50 longitudinal
rows, the outer most cells of medulla smaller and with thicker walls than the interior cells which
are thin-walled and about as large as the cortical cells. Leaf lobes dentate at margin, acute or
acuminate at apex, cells thick-walled; oil-bodies about 10 per cell, large and of the “grape cluster”
type. Leaf lobules saccate, usually with a single tooth. Underleaves sinuately inserted, dentate
or occasionally emarginately bilobed at apex. Bracts resembling leaves but with the lobule plane,
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smaller. Bracteoles resembling the underleaves. Perianths obovate, inflated, 10-keeled (3 dorsal,
4 lateral, 3 ventral), keels sharp, smooth.

Ptychanthus striatus (Lehm. & Lindenb.) Nees

Naturgesch. Eur. Leberm. 3: 212. 1838.; Zhu, R. L. & So, M. L., Nova Hedwigia. 121: 88-91, fig.
38. 2001. — Jungermannia striata Lehm. & Lindenb. 7z Lehmann, Nov. Stirp. Pug. 4: 16. 1832. —
Frullania striata (Lehm. & Lindenb.) Mont., Ann. Sci. Nat., Bot. 2: 17. 1842. — Bryopteris striata
(Lehm. & Lindenb.) Mitt. 7z Seemann, FL. Vit.: 411. 1873. — Lejeunea striata (Lehm. & Lindenb.)
Steph., Hedwigia 29: 140. 1890. — Ptycholejeunea striata (Lehm. & Lindenb.) Steph. 7z Engler,
Pflanzenw. Ost-Afrikas C: 65. 1895. — Ptychanthus candatns Herzog in Handel-Mazzetti, Symb.
Sin. 5: 43. 1930. — Ptychanthus integerrimus Horik., . Sci. Hiroshima Univ., Ser. B, Div. 2, Bot. 2:
245.1934.

Plants pale green, 1.7-1.9 mm wide, peadent on twig Stems irregular; in cross section of
stem: 2-3 rows of small and thick walled cotticalicells surrounding medullary cells. Rhizoids not
seen. Leaf lobes slightly imbricate, widely ovatey‘marsin entire, dorsal margin auricle at base,
apex apiculate, 1.4-1.6 mm long and 0.8-0.9 mm wide, marginal cells 7-10 um long and 7-13 um
wide, median cells 23-36 um long-and 10-19 um wide, trigones large, basal cells 26-47 um long
and 15-28 um wide, trigones laroc.oLeaf lobules 1/6 of the length of leaf lobe, ovate to
orbicular, strongly inflategapesewiths 2-3 ‘teeth, sharply triangular. Underleaves imbricate,
orbicular, base auricle, apex efMazginated, irrégular tooth, matgine entire, recurved, 0.6-0.7 mm
long and 0.5-0.6 mm wide. Bracts the lobe of bract lanceolate, margin entire, apex acute to
apiculate, the lobule of bragt 1/8 of the lcngtﬁ of the lobe, ovate, margin entire. Bracteoles
oblong, margin entire, apeX ematgifiated 1/8 offits length. Perianths obovate to elliptical, 1.3-1.4
mm long and 0.5-0.6 mm wide, margin-entirc, 1p keels to 2/3 of its length. (Figure 4.52)

Thailand — NORTH: Chiang Mai; NORTH HASTERN: Loei; SOUTH-WESTERN:

Prachuap Khiri Khan. A

Distribution — Chinay w1del§ dlstﬂbuté’d‘ln the tropical and subtropical region of Asia,
Oceania and Africa. s 4

Ecology — on living bark of o =

Specimen examined — P-Sikkharak 546 (—BCU)
GPS location — Exact locality not applicable. Near TT(J3
Altitude — ca. z-'-r/ m -

| 12 Schiffneriolejeunea

Schiffneriolejeunea Verd., Annales Bryologici 6:89. 1933.; Gradstein, S. R., Flora Neotropica
Monograph. 62:4-216. 1994.; Gradstein, S/ R.,"Chuzchill; S. P."& Allen, N. S., Guide to the
bryophytes of tropical America:<132. 2001.

Plants, green.to rather glossy.brown, creeping ot ascending..Stems with enlarged dorsal
epidermai (ventral| epidermis not_enlarged), epidermis brown, medulla/cells thick-walled. Leaf
lobes wide-spreading, when dry convolute and wrapped around the stem, apex rounded, margin
entire, cells slightly longer than wide, trigones cordate; oil-bodies coarsely granular. Leaf lobules
1/3-1/2 leaf length, sometimes reduced, with 1-2 teeth, free margin not inflexed. Underleaves
undivided, with entire margins and straight or weakly curved insertion line. Bract apices acute-
acuminate. Perianths with 4(-6) keels, the keels inflated-swollen or sharp. Vegetative
reproduction by regeneration from leaf cells.

Key to species

1. Apex of female bracteoles fOUNd .......c.vwuiieriniiriineieieirence et S. cumingiana
1. Apex of female bracteoles bifid........coeueenieriireicrninineieieinereireeereseienne S. tumida var. tumida
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1. Schiffneriolejeunea cumingiana (Mont.) Gradst.

J. Hattori Bot. Lab. 38: 335. 1974.; Gradstein, S. R., He, X.-L. Piippo, S. & Mizutani, M. Acta Bot
Fennica. 174. 58-59, fig. 36. 2002. — Phragmicoma cumingiana Mont., London J. Bot. 4: 7. 1845. —
Ptychocolens cumingianus (Mont.) Trevis., Mem. Reale Ist. Lomb. Sci. Mat. Nat., Ser. 3, 4: 405. 1877.

Plants pale green, 1.5-1.7 mm wide. Stems irregular; in cross section of stem: thick
walled, the cortical cells slightly larger than the medullary cells. Rhizoids bundle on the basal of
underleaves. Leaf lobes densely imbricate, convolute and clasp the stem when dry, spreading
and nearly squarose to orbicular when moist, margin entire, apex round and slightly recurved, 1-
1.1 mm long and 0.8-0.9 mm wide, marginal cells 9-13 um long and 7-10 pm wide, median cells
19-22 m long and 11-13 um wide, trigones medium, basal cells 23-35 pm long and 18-25 pm
wide, trigones large. Leaf lobules revolute in basal half, apex with 1-2 teeth, margin involute
forming a closed sac. Underleaves imbricate; broadly orbicular, 0.5-0.6 mm long and 0.6-0.7 mm
wide, recurved, margin entire Bracts the lobe of bract suborbicular, margin entire and incurved,
the lobule of bract 2/3 of the length of the lobe, ovatcgmargin entire. Bracteoles oblong, margin
entire, apex round. Perianths obovate, 1-1.1 mm long and 0.7-0.8 mm wide, margin entire,
inflated on upper half 5 keels, beak short. (Eigure 4.53)

Thailand — PENINSUIA R Surat Thani.
Distribution — Papua INew Guinea, Singapore.
Ecology — on barlgof pafa fubber ttec.
Specimen examined = P Sukkharak 347 BCU).
GPS location — 8 8582458° N99.7137752° |
Altitude — 329 m 9

|
r

2. Schiffneriolejeunea tumida (Nees) Gradsi...var. tumida

J. Hattori Bot. Lab. 38: 335. 19744 Gradstein, 8. Ry, He, X.-I.., Piippo, S. & Mizutani, M., Acta
Bot Fennica. 174. 61-64, tigs39. 2002. —= P/ymgimcoma tumida (Nees) Nees & Mont. In Gottsche
et al., Syn. Hep. 300. 1845. — Phychocolesis Ly (Nees) Ttevis., Mem. Reale Ist. Lomb. Sci. Mat.
Nat., Ser. 3, 4: 405. 1877. —/lfm/c’_eﬁnm 1mida (Nce.s)‘ chiffn. Hedw1g1a 33:185. 1894.

Plants brownish yellow, 2-2:5 tmim wide: 'Stems itregular; in cross section of stem: thick
walled, the cortical cell§ as large as the medullary cells. RhiZoids few. Leaf lobes densely
imbricate, convolute wheprdry; subotbicular; margii entire; apex round 1-1.1 mm long and 0.8-
0.9 mm wide, marginal*€ells 9-11 um long and 13-14 um widc; ‘micdian cells 21-23 um long and
13-14 pm wide, medium trigones, basal cells 32-36 nm long and 26-32 um wide, large trigones.
Leaf lobules 1/3 as lofig as the lobe, ovate, apex truncate with 1-2 teeth, margin involute
forming a closed sac. Undetleaves imbricate, otbicular, 0.8-1 mm long and 1-1.1 mm wide,
recurved, margig_entire! Bracts\the/lobe of /bract suborbi¢ular, fiargin entire and incurved, the
lobule of bract 1/2-1/8 of the length of thé lobe; ovate, imargin entirgiand incurved. Bracteoles
obovate-oblancedlate, margin entire, apex bifid 1/5 of the length. Perianths obovate, 1.2-1.3
mm long and 0.6-0.7 mm wide, margin efitire, sharply 5&eels. (Figure 4.54)

Thailand — New record-toThailand.

Distribution — West Irian, Papua New Guinea, Solomon Islands.
Ecology — on living bark of para rubber tree.

Specimen examined — P. Sukkharak 103 (BCU).

GPS location — 8.8582158° N 99.7137752° E

Altitude — 329 m

13. Spruceantbus

Spruceantbus Verd., Ann. Bryol, suppl. 4: 151. 1934.; Mitzutani, M., J. Hattori Bot. Lab. 24:
160-161. 1961.
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Plants green to brown. Stems irregularly branched by the intercalary branching; in cross
section of the stem, cells thick-walled, trigones large, the cortical cells in 30-35 longitudinal rows,
slightly smaller than the medullary cells. Leaf lobes dentate to almost entire at margin, acute or
rarely obtuse at apex; cells thick-walled, intermediate thickenings and trigones large, nodulose;
oil-bodies numerous, 25-40 per cell, minute, homogenous, hyaline. Leaf lobules with 1-3 teeth.
Underleaves orbicular, the margin entire or dentate. Bracts spinose-dentate at margin, acute at
apex. Bracteoles entire or dentate at margin. Perianths 5-10-keeled (1-2 dorsal, 2 alteral, 2-5
ventral), keels smooth.

Spruceantbus semirepandus (Nees) Verd.

Ann. Bryol. suppl. 4: 153. 1934.; Mitzutani, M., J. Hattori Bot. Lab. 24. 161-164, fig. IX. 1961. —
Jungermannia semirepanda Nees, Hepat. Javan. 39. 1830. — Ptychanthus semirepandus (Nees) Nees,
Naturg. Bur. Leberm. 3: 212. 1838. — Phragmicoma semirepanda (Nees) Gott. in Gott., Lndnb. &
Nees, Synop. Hepat. 302. 1845. — Lejeunea sevurépanda (Nees) Mitt. J. Proc Linn. Soc. Bot. 5: 111.
1861. — L. subgen. Ptyco-L ¢jenena-semirepanda (Nécs) Spruce, Trans. Proc. Bot. Soc. Edinburgh,
15:99. 1884. — Thysananthus rotundistipulus Steph. Speealepat. 6: 565. 1924. — T. fragillimus Herz.
in Mazzetti, Symb. Sinic. 5: 45, £.16.1930. = Prychanthus madothecoides Horikl. J. Sci. Hiroshima
Univ. ser. b, div. 2, 2: 248, £._48:1934. — Spruceanthus_seniirepandns fo. integerrimus Hatt. Bull.
Tokyo Sci. Mus. 11: 132, £.°83. 1944 (Fxsicc.) Hattori, Hepat. Jap. 2: 86. 1947.

Plants brownish-gteen o blacki@hllbrown 3-5 mm wide. Stems irregular; in cross
section of stem: thick wall"thes€oztical cells as large as the medullary cells. Rhizoids few. Leaf
lobes imbricate, obliquely spfeading, gvate, margm entire, apex cuspidate, 2.3-2.5 mm long and
1.3-1.4 mm wide, mediang€clls 26-27 pm fong-and 21-25 um wide, trigones large, basal cells 46-
69 pum long and 17-19 um wide, grigones Iarge."';Lééaf lobules 1/5 as long as the lobe, ovate, flat,
apex truncate with 2 small geeth. Underleaves imbricate, orbicular, apex truncate, 0.82-0.80 mm
long and 0.85-0.88 mm wide,Bracts the lobe of bract ovate, margin entire, apex dentate, the
lobule of bract 2/3 of the length of the lobe, Oyate, apex truncate, margin entire. Bracteoles
otbicular, margin entire, apex tflincate. 'PerlanfﬂS"oblanceolate 2.8-3 mm long and 1.3-1.5mm
wide, 6 keeled. (Figure 4.55) § 4o 14

Thailand — PENISULAR: Nakhon Si ;I'Ti'a!r-ﬁmarat

Distribution — Borneo, China, Formosa, India, Japan, Java, Philippines.

Ecology — on: hmg—bzrk—md—tmg—orftree—rotten—bg—r@ck

Specimen exarined — P. Sukkharak 87, 123, 179, 193; 232, 244, 271, 288, 370, 371,
392, 416, 437, 453, 519, 520, 531, 535 (BCU).

GPS location —8.85642° N 99.71506° E, 8.87903574*' N 99.69451696° E, 8.87842739°
N 99.69416173° E, 8.8762933°.N 99.69270945° £,8.87710333° N 99.68977511° E, 8.88229072°
N 99.69644308°/E, 8:8769263°N 99:692173%E#8:87729645°N 99:69225347° K

Altitude — ca: 569-1,385 m

14."Thysananthus

Thysananthus Lindenb., In Lehm. Pugillus, 8: 24. 1844.; Mitzutani, M., ]. Hattori Bot. Lab. 24:
152-153. 1961. — Lejennea subgen. Thysano-Lejennea Spruce, Trans. Proc. Bot. Soc. Edinburgh, 15:
105. 1884. — Leennea subgen. Dendro-Lejennea Spruce, ibid. 15: 110. 1884. — Thysanolejennea Sim,
Trans. Roy. Soc. S. Afr. 15: 50. 1926.

Plants dull olive green to dark green to black or dark brown with age. Stems irregularly
pinnate, mostly by intercalary branch except the subfloral innovation; the cortical cells of the
stem in about 30 longitudinal rows, as large as the medullary cells, both medullary and cortical
cells much thick-walled, thigones large. Leaf lobes densely imbricate, the lobe dentate at margin,
acute at apex; cell walls thick and with large intermediate thickening and trigones; oil-bodies large,
of the grape cluster type, usually 2-3 per cell. Leaf lobules saccate, the free margin mostly
involute, with 1-2 teeth at apex. Underleaves densely imbricate, the margin dentate, the apex
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often emarginate. Bracts and Bracteoles similar to leaves and underleaves, but slightly longer
and more acute at apex. Perianths sharply 3-keeled, often with 1-7 (0-3 dorsal, 2 lateral, 1-3
ventral) small additional keels, keels typically ciliate-dentate.

Key to species

1. Leaf lobes without vitta.

2. Lateral leaves and undetleaves margin entire.......ocovevevivinivinieinieininnieneeneseens T. sp.
2. Lateral leaves and underleaves margin dentate..........ooeveeeeernereeeceesnereoneees T. spatbulistipus
1. Vitta present from middle to base of leaf 1obes ........ccvveuveiuveiieeiicinicnicricnececreee T. retusus

1. Thysananthus retusus (Reinw. et al.) B. Thiers & Gradst.

Mem. N. Y. Bot. Garden 52: 67. 1989.; Gradstein, S. R., He, X.-L., Piippo, S & Mitzutani, M.,
Acta Bot Fennica. 174: 78-80, Fig. 50. 2002. — Juncemnannia retusa Reinw. et al., Acta Phys.-Med.
Acad. Caes. Leop.-Carol. Nat. Cut. 12: 214. 1824~ Prtychanthus retusus (Reinw. et al.) Nees var.
alpha (Nees) Nees in Gottsche et al.; Syn. Hep. 292.4845. — Thysananthus planus Sande Lac., Ned.
Kruidk. Arch. 3, 4: 419. 1854, -

Plants brownish greeny =2 mm wide. Stems irregular; in cross section of stem: 10-11
cells cross, thick wall. Rh1201ds few! ILeaf lobes imbricate, obliquely spreading, ovate, margin
entire, apex acute-cuspidat€, 1 L1.2dmm long and 0.49-0.56 mm wide, non-vitta cells quadrate,
median cells 5-7 um long and'5-7 gimwide, vitta from base to middle of leaf-lobe, vitta from base
to middle of leaf-lobe, medianvitta cells 32-36 um long and 7-8 pm wide, basal vitta cells 35-52
um long and 11-13 um widef Leaf lobules1 /4 as long as the lobe, ovate, flat, apex truncate with
1 linear tooth, 5-6 cells long. Undertleaves 1n'ﬂ3r1cate orbicular, apex retuse to slightly truncate
0.44-0.48 mm long and 0.3140.40 mm wide, Bt;act's the lobe of bract ovate, margin entire, apex
acute, the lobule of bract /4 of the length of the lobe, ovate, margin entire, apex dentate, vitta
from base to middle of bragt. Bracteoles obovate, margin entire, apex with 2 acute lobes.
Perianths obovate, 1.1-1.2 mm long and 0.6-0.8 mm wide, sharply 3 keeled. (Figure 4.56)

Thailand — SOUTH-WESTERN: PracBﬁfxfthiri Khan.

Distribution — West Irmn Papua New Guinea, Solomon Islands, Indonesis, Australia,
Oceania. Y=

Ecology — on hvmg bark of tree. y

Specimen exarmned — P. Sukkharak 44, 291b, 423 (BCU)

GPS location =—=8.87009203° N 99.69762325° E -

Altitude — 956-1,080 m

2. Thysanantbus spathulistipas (Reinw. et al.)'Lindenb.

Syn. Hep. 287. 1845} Gradstéin; S. R, He) X.-EivPiippo, ‘& Mitzutani, M., Acta Bot Fennica.
174. 80-82, fig. 51. 2002.\— Jaugermannia spathulistipa Reinw. et al.,!Acta Phys.-Med. Acad. Caes.
Leop.-Carol. Nat. Cur. 12: 212. 1824. — [Thysananthus aculeatns Herzog, Ann. Bryol. 4: 89. 1931.

Plants blackish*brown, 152 mm wide. Stems lirregular; in crOss section of stem: 11
cells cross, thick wall: Rhizoids few."Leaf lobes imbricate, ‘'obliquely to widely spreading, ovate,
margin entire, apex dentate, 1.3-1.4 mm long and 0.7-0.8 mm wide, median cells 14-17 um long
and 6-9 um wide, trigones large, basal cells 32-55 pm long and 17-23 um wide. Leaf lobule 1/2
as long as the lobe, ovate, incurved, apex narrow. Underleaves imbricate, obovate, apex truncate
with dentate, margin entire, 0.5-0.6 mm long and 0.60-0.64 mm wide. Bracts the lobe of bract
ovate, margin entire, apex dentate, the lobule of bract 1/3 of the length of the lobe, ovate, apex
and margin dentate. Bracteoles oblong, margin recurved, apex dentate. Perianths obovate, 1.8-2
mm long and 0.5-0.8 mm wide, 3 keeled, margin dentate. (Figure 4.57 and 4.112)

Thailand — NORTH-EASTERN: Loei; SOUTH-EASTERN: Trat; PENINSULAR:
Phang-nga, Ranong.
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Distribution — Madagascar to Oceania, West Irian, Papua New Guinea, Solomon
Islands, Australia, Indonesia, Philippines.

Ecology. — on living bark and twig of tree, rotten log.

Specimen examined. — P. Sukkharak 56, 58, 86, 133, 144, 170, 175, 212, 234, 282,
349, 354, 357, 3806, 405, 462, 467, O. Thaithong 972, 981, T. Boonkerd 14 (BCU).

GPS location — 8.87761451° N 99.7029344° E, 8.88259495° N 99.70011875° E, 8.
88279939° N 99.70001649° E, 8.87903574° N 99.69451696° E, 8.87594461° N 99.68868077° E
8.87663126° N 99.69043493° E

Altitude — 970-1,364 m

3. Thysanantbus sp.
Plants blackish brown, 2-2.5 mm

cells cross, thick walled, the cortical cell
lobes densely imbricate, orbicular '

tems irregular; in cross section of stem: 11-12
‘as the medullary cells. Rhizoids few. Leaf
in entire and undulate, apex obtuse, 1.1-
long and 10-13 wm wide, median cells
46-59 um long and 17-21 um wide,

trigones large. Leaf lobules 2/3 as-on, ) flat, apex truncate with 2 small teeth,
margin incurved. Undetleaves i ate, %ﬁl long and 0.62-0.67 mm wide,
apex slightly dentate to catife, margi cts the ~of bract ovate, margin and apex
dentate, the lobule of brac 6fithe F the , ovate, margin and apex dentate,

Bracteoles oblong, margi ates apex with 2 a ) ianths oblong, 1.2-1.3 mm long
and 0.7-0.8 mm wide, margin ciliate, sharply3 ller supplementary keels. (Figure
4.58) Y 4 -

Thailand —
Distribution —

Specimen examined . Sﬂ!&iﬁa{ 3.3 8 @CU).
GPS location — Exa ]
Altitude — Exact locality not
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Figure 4.30 Archilejennea ploninseula (Mitt.) Steph.
A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. apical portion

of leat lobulese. cells at leaf margin; F cells at leaf median; G. cells at leaf base; H. underleaves; L. cross
section of stem; J. bracts; K. bracteole; L.-M. perianth: L. dorsal view, M. ventral view; N. part of elater.
P. Sukkharak 14
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Figure 4. 31 Archilejennca polymorpha (Sande Lac.) B. Thiers & Gradst.

A-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. apical portion
of leaf lobule; E. cells at leat apex; F cells at leat margin; G. cells at leat median; H. cells at leaf base;
I. underleaves; J. cross section ot stem; K. bracts; L. bracteole; M.-N. petianth: M. dorsal view, N. ventral
view with bracts. P. Sukkharak 293,
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Figure 4. 32 Ceratolejennea bei/ﬁemz 10

A.-B. portion of plant with pefianth (p): A. dorsal view, B. ventral '&W; C. lateral leat; D. cells at leaf

apex; E. cells at leaf median; | erleaves; 9ss section of stem; H. bracteole; . perianth.
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Figure 4. 33-Cheilolejenieasp. , —y
A-B. portion‘of qar ﬂ%mluﬂ%@ky; ;1 €. lateral leaye apical portion
4 leat margin; E cells at leaf median; G. cells at leaf base; H. underleaves wi

of leaf lobulefE. cells at leaf margin;
rhizoids (r); L. cross section ot stem. . Sukkhararak 529.
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Figure 4. 34 Cheilolejennea sp. 2

A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. apical portion of leaf lobule;
E. cells at leat margin; E cells at leat median; G. cells at leaf base with ocelli; H. undetleaves; L. cross section
of stem. P. Sukkharak 487.



Figure 4. 35 Cololejennea ocelloides (Horik.) S. Hatt.

A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves with gemimnae (g); D. apical portion
of leaf lobule; E. cells at leat apex; F cells at leat margin; G. cells at leat median; H. cells at leaf base;
I. cross section of stem; |. gemma. P. Sukkhatrak 539.
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f plant: A. dorsal view, B. ventral view; C. lateral leaves; 1. apical portion of leat lobule.
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Figure 4. 37 Cololejennea yipii R. L. Zhu.

A.-B. portrion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; 1. apical portion
of leaf lobule; E. cells at leaf apex; E cells at leat median; G. cells at leaf base; H. cross section of stemn;
L. bracts; J.-K. perianth: J. dorsal view, K. ventral view. P. Sukkharak 279.
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Figure 4.38 @plura conica (Sande Lac) K. 1. Goebel
A-B. pornon of plant: A. dorsal view, B. ventral view; C. lateral leaves; 1. cells at leal apex; E. cells at
leaf margin; I cells at leaf median; G. cells ar leat base; H. underleaf; 1. cross section of stem; ]. valve.

12 Sukkharak 521.
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Figure 4.39 Colura mejjeri Jovet-Ast
A.-B. portrion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf apex; E. cells at

leaf margin; F. cells at leaf median; G. cells at leaf base; H. undetleaf; I. cross section of stem; J. valve.
P. Sukkharak 544b.
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A-B. portion of plsm%, dorsal view, B. ventral view; C. lare - I cells of leaf lobe; E. leaf lobule;

F, underleaf; G. cross section of stem. P. SukBharak 436.
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Yigure 4.42 Drepanolejennea levicornua Steph.

A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves with rhizoid (r); D. apical portion
of leaf lobule; E. cells at leat apex; F cells at leat margin; G. cells at leat median; H. cells at leaf base;
I. underleaf; J. cross section of stem. P. Sukkharak 245.
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A.-B. portion‘of plant: A. dorsal view, B. ventral view; C. lateral leaves with shizoids (r); D. cells of
lateral leaf; E. apical portion of leat lobule; E underleaves; G. cross section ot stemn. P. Sukkharak 464.
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Yigure 4.44 Drepanolejennea oo

A.-B. portion of plant with pnth (p); A dorsal view, B. ventral vi@; C. apical portion of leaf lobule;
D. undetleaves; E. cross section of stem; F bract and bracteole; G. perianth. P. Sukkharak 536.
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Figure 4.45 Drepanolejennea sp.2

A.-B. portion of plant with petrianth (p): A. dotsal view, B. ventral view; C. lateral leaf; D. cells at leaf lobe;
E. apical portion of leaf lobule; F. underleaves; G. cross section ot stem; H. bract; . bract and bracteole;
J. perianth. P. Sukkharak 545.
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section of stem; J. bracts; K. bracteoles; L-M. penianth: L. dorsal view, M. ventral view. P. Sukkharak 16.
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A.-B. portion qf plant with perianth (p): A. dors

D. apical portion of leaf lobule; E. cells at leaf margin; F cells at leaf median; G. cells at leaf base;

£

H. undetleaves; L. cross section of stem; J. bracts; K. bracteole. P. Sukkharak 231.
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Figure 4.49 Lopholejennea nipponica Horik.
A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. latetal leaves; D. cells at leaf

margin; E. cells at leat median; E. cells at leat base; G. underleaf; H. cross section of stem; I. bracts;
. bracteole; K.-L. perianth: K. dorsal view, L. ventral view. P. Sukkharak 145.
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A.-B. portion 6f plant with sporophyte: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf

margin; E. cells at leat median; E cells at leat base; G. underleaf; H. cross section of stem; I. bracts;
. bracteole; K. perianth, dorsal view; L. perianth with bracts, ventral view; M. part of elater. P. Sukkharak 128.
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Figure 4.51 Metaljennea cucnllata (Reinw. et al) Grolle

A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; d. apical portion
of leaf lobule; E. cells at leaf margin and median; F. underleat; G. cross section of stem; H. bracts;
I. bracteole. P. Sukkharak 143.
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Figure 4.52 Ptychanthus striatns (Lehm. & Lidenb.) Nees
A.-B. portion of plant with perianth (p); A. dorsal view, B. ventral view; C. lateral leaves; D. apical portion
ot leaf lobule; E. cells at leaf apex; F. cells at leaf margin; G. cells at leat median; H. cells at leaf base;

I. auricle at leaf basal; . underleaves; K. cross section of stem; L. bracts; M. bracteole; N. perianth.
P. Sukkharak 546.
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Figure 4.53 Schiffueriolejennea cumingiana (Mont.) Gradst.

A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view with rhizoids (r); C. lateral leaves;
D. apical portion of leaf lobule; E. cells at leat margin; F cells at leat median; G. cells at leaf base;
H. underleat; I cross section of stem; J. bracts; K. bracteole; L. perianth. P. Sukkharak 547.
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Figure 4.54 Schiffneriolejesnea tumida (Nees) Gradst. var. twmida

A.-B. portion of plant with perianth (p): A. dorsal view, B, ventral view; C. lateral leaves; D. apical portion
of leaf lobule; L. cells ar leat masgin; I cells ar leaf median; G. cells at leat base; H. underleaf; 1. cross
section of steny; ). bracts; K. bracteole; L.-M. penanth: L. dorsal view, M. ventral view. P Sukkharak 103.
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Figure 4.55 Spruceanthus semirepandus (Nees) Verd.

A.-B. portion ot plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. apical portion
of leaf lobule; E. cells at leaf apex; . cells at leat margin; G. cells at leaf median; H. cells at leaf base;
L. auricle; J. underleaves; K. cross section of stem; L. bracts; M. bracteole; N.-O. perianth: N. dorsal view,
O. ventral view. P. Sukkharak 87.
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Figure 4.56 Thysananthus retusus (Reinw. et al.) B. Thiers & Gradst.
A-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. apical portion
of leaf lobule; E. cells at leat apex; E cells at leat margin; G. cells at leat median; H. cells at basal vitta;

I. underleaf; J. cross section of stem; K. bracts; L. bracteole; M.-N. perianth: M. dorsal view, N. ventral view.
P. Sukkharak 291b.
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Figure 4.57 Thysananthus spathulistipus (Reinw. et al.) Lindenb.

A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. latetal leaves; D. cells at leaf
apex; E. cells at leaf margin; F cells at leat median; G. cells at leaf base; H. underleaves; 1. cross section
of stetn; J. bracts; K. bracteole; L.-M. perianth: L. dorsal view, M. ventral view. P. Sukkharak 56.
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Figure 4.58 Thysananthus sp.

A.-B. portion of plant with perianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. apical portion
of leaf lobule; E. cells at leaf apex; F cells at leat margin; G. cells at leaf median; H. cells at leaf base;
I. underleaf; |. cross section ot stem; K. bracts; L. bracteole; M.-N. perianth: M. dorsal view, N. ventral view:
P. Sukkharak 334.



116

Lepidoziaceae

Plants leafy, pale green to brown or reddish-brown, creeping to ascending, usually
pinnate or forked, sometimes arising from a stoloniferous base. Branches Frullania-type and
ventral-intercalary, rarely lateral-intercalary; flagella frequently present. Rhizoids in tufts from
underleaf bases. Lateral leaves transverse, incubous or succubous, usually divided into several
segments or teeth, rarely undivided, insertion extending to the dorsal midline of the stem or not,
leaf margins usually entire; cells variable, with or without oil-bodies. Undetleaves well-
developed, rarely reduced. Androecia and Gynoecia on short ventral branches, the androecia
occasionally on long shoots. Sporophytes surrounded by a 3-keeled perianth. Vegetative
reproduction by caducous leaves.

Key to genera

1. Apex of lateral leaves end in finger-like single-cclled spines at right angles to the base

........................................................................................................................................................ Psiloclada
1. Apex of lateral leaves otherwise.
2. Lateral leaves more than-bifid. <
3. Lateral leaves dividedinto 3-aumerous segments, branch (bi) pinnate........... Lepidozia
3. Lateral leaves with 2¢8"tceth-at apex or undivided, branch forked.................... Bazzania
2. Lateral leaves bifid:.... .l a0l '.L .............................................................. Acromastigum

1/ Acromastigum

Acromastigum A. Evans, Bullegin 6f the Torrl.'ty Botanical Club 27: 103. 1900.; Hodgson, E. A.,
Valley, K., Wairoa, Bay, #H. Trans. & Proc.*Roy. Soc. New Zealand. 82 (1). 17. 1954. —
Mastigobrynm B (in great part)y G ALt/ N., Syn. Hep., 218.1845. — (section) 111. Inaequilatena
Steph. Hedwigis, 25, 245. 1880. — Ba{{anza Seé“c’)on 111 Inaeguilaterae Schitt. — Acromastignm A.
Evans, Bull,, Tom. Club, 27, 103. 1966, — z\/[a,rtzgola@/ﬂm (subgenus) Inaequilatera Steph., Bull.,
Herb., Bolssler 11, 8, 408. 1908. - -

_ il a

Plants light green or stiongly pigmented with brown, loosely matted, or in denser
cushions, or creeping.amongst other hepatics. Stems prostratc, branched as in Bazzania but
ventral flagellae not axillary. Lateral leaves incubous, ‘bidentatc | with 2 exception, which are
entire and squarrose, teading to be unequally bilobed, inscrtion oblique. Underleaves small,
often with bulging sides, entire or 3-lobed, cells larger in the ventral part, arranged in rows,
sometimes forming a vitta. Male bracts delication, form of hollow sacs monandrous.

Acromastigum curtilobum A. Evans.
Ann. Bryol. Suppl! 3:797:1193400 Kitagawa, INi, Acta’ Phytetax.! Grobot. XXIX, Nos. 1-5: 50-51,
fig. 2. 1978.

Plants pale gtecn, 0/4-0.5 mm wide. Stems creeping; widely divetging-Y-branch, Flagella
from the yentral surface, il cross section of stem'7 of thickened™wall and large cortical cells and
3-4 small medullary cells. Rhizoids absent. Lateral leaves slightly overlapping, ovate to oblong,
2.1-2.2 mm long and 0.8-0.9 mm wide, apex unequally bilobed to about 1/2 of leaf length,
margin entire, cells of leaf squarish, median cells 7-10 um long and 7-10 um wide, trigones small,
basal cells 7-10 um long and 15-18 um wide. Underleaves distant, rather squate, at base 3-4 cells
row, apex divide into 3 irregular lobes, each lobe about 1/2 of undetleaf length with 1-2 cells
wide, 0.7-0.8 mm long and 0.6-0.7 mm wide, margin entire. Sporophytes not found. (Figure
4.59)

Thailand — NORTH-EASTERN: Loei; SOUTH-EASTERN: Prachin Buri.
Distribution — Philippines, Borneo.
Ecology — on living bark of tree.
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Specimens examined — P. Sukkharak 275, 512 (BCU); M. Tagawa & N. Kitagawa No.
T1673 (BKE).

GPS location — 8.88082623° N 99.69511271° E

Altitude — 1,271-1,312 m

2. Bazzania

Bazzania Gray, A Natural Arrangement of British Plants 1: 704. 1821.; Fulford, M. H., Memoirs
of the New York Botanical Garden 11 (1): 106-172. 1963.; Gradstein, S. R., Churchill, S. P. &
Allen, N. S.; Guide to the bryophytes of tropical America: 181-183. 2001.

Plants typically bright green to olive-green, sometimes brown or reddish-brown,
creeping, forked, with long ventral flagella. ‘Branches Frullania-type and ventral-intercalary.
Lateral leaves incubous, wide-spreading, ovate-tectangular, apex truncate and divided into 2-3
large teeth, rarely rounded and without teeth, matgins entire, rarely finely toothed, cells with
small or large trigones, cuticle.smooth or papilloseya vitta sometimes present; oil-bodies large,
homogeneous or few segmented: Undetleaves large;undivided or shallowly lobed, margins
entite or toothed, undetlcafbases _sometimes united with. the leaves on one or both sides.
Vegetation reproduction by caducous leaves.

Il
Key to species

1. Apex of lateral leaves unlebedior avith indis@ct lobes, or sertrulate.

2. Underleaves noe'reflexed.s L 4

3. Apex of lateral Jeaves dentates..... el 0 W B. yakushimensis
3. Apex of latesl leages finely Scrrulate UL T T B. loricata
2. Underleaves stronglyreflexed at the ap:cf;);....l.' ........................................................... B. spiralis
1. Apex of lateral leaves with disginct lobes. Jt"...'
4. Undetleaves entire. i ey
5. Lateral leaves trifid. “—— =
0. Lateral leaves with-asperous c‘q't:i_c'léw ..................................................... B. vittata
6. Latcral leaves smooth cuticle ... u . . e B. tridens
5. Lateral leaves-bifidsrmmmmmmmmmrmmmmmm, e (T B. debilis
4. Underleaves dentate. P
7. Underleaf longer than wide and bearing four principle apical lobes........ B. uncigera
7. Undetleaf SUBQUAALALE ....vuuevmemriiiiieiiiireireieiieieseise et sesseees B. fauriana

1. Bazzania debilis N | Kitag:
In Kitagawa, N.; |. Hattoti Bot.d.ab. 80:.256-257fig. 3. 1967.

Plants slender, olive-pale green, 0.7-1 mm widésStems creeping) farcately branch, with
2-10 mm long ventralsflagella: Lateral leaves distant, spreading at an angle of 80-90 degrees with
the stem, oblong-sublineat 320-560 umlongrand 200-320 pm'wide, the'apex-unequally 2-lobed,
the middle and base elongated; trigones lacking. Underleaves distant, appressed to the stem,
rounded-rectangular, 120-176 um long and 80-160 um wide, cells of the underleaf hyaline.
Sporophytes not found. (Figure 4.60)

Thailand — NORTH-EASTERN: Loei. Endemic to northeastern Thailand

Distribution — Japan.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 163, 243, 259 (BCU); M. Tagawa & N.
Kitagawa 727 (BKF).

GPS location — 8.88173757° N 99.70036786° E

Altitude — 1,220-1,275 m
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2. Bazzania fauriana (Steph.) S. Hatt.

Bot. Mag. Tokyo 59; 27. 1946.; Hatttori, S. & Mitzutani, M., J. Hattori Bot. Lab. 19: 101-102, fig.
VII. 1958. — Mastigobryum faurianum Steph. Spec. Hepat. 3: 467. 1908. — B. nodulosa Horikawa, J.
Sci. Hiroshima Univ. ser. v, 2, 2: 199, pl. 18, 7-12. 1934. — B. kiushiana S. Hatt. Bull. Tokyo Sci.
Mus. 11: 19, f. 11. 1944,

Plants pale green, 3.8-5 mm wide. Stems rigid, creeping, furcately branch, with 3-20
mm long ventral flagella. Lateral leaves densely imbricate, lingulate, apex divided into 3 teeth,
margin entire 1.8-2 mm long and 0.8-1 mm wide; trigones nodulose. Underleaves appressed to
stem, subquadrate, 1-1.2 mm long and 1-1.1 mm wide, margin irregularly repand, acute tooth.
Sporophytes not found. (Figure 4.62)

Thailand — New record to Thailand.

Distribution — Japan.

Ecology — on living bark and twig of tree andfotten log.

Specimens examined — P. Sukkharak 76, 80, 89, 167, 178, 191, 230, 2406, 254, 262,
263, 268, 289 (BCU).

GPS location — 8.8818773%N 99.70022461° E, 8.87548442° N 99.69336889° E

Altitude — 631-1,345 m

l

3. Bazzania loricata (Nees) Treyis.

Mem. Istit. Lombardo, ser. 3§ 4: 414, 1877 Kttagawa N, J. Hattori Bot. Lab. 30: 254. 1967. —
Jungermannia loricata Reinge; Blger Nees, Nova Acta Leop.-Carol. 12: 233. 1824. — Mastigobryum
loricatum (Reinw., Bl. et Nees) Negs i Gott,, Tindeénb. & Nees, Syn. Hepat: 217. 1845.

Plants pale green, 2.84 mm svide. Stems creeping, furcately branch, with 3-16 mm long
ventral flagella. Lateral leaves wide-spreading, oOyate, apex and margin serrulate except near the
base, 1-2 mm long and 0.8-1 mm svide neat {he base, 0.46- 0.71 mm wide near the apex.
Underleaves semicircular unlobed,/0:5-0.7 mm Iong,‘and 0.5-0.8 mm wide, appressed to stem,
hyaline margins of one to two rows of cells wide: Sporophytes not found. (Figure 4.62)

Thailand — PENINSULAR Nakhon Si Thammarat Surat Thani.

Distribution — Philippines, Malacca, Java, Sumatra.

Ecology — onrliving bark and twig of tree, tree fern. ~

Specimens examined — P. Sukkharak 81, 83, 85, 88, 93, 95, 172, 174, 183, 184, 194,
198, 199, 205, 248, 258, 260, 266, 432, 433 (BCU); M. Tagawa & N. Kitagawa 4970 (BKF).

GPS location — 8.88259495° N 99.70011875° E, 8.88279939° N 99.70001649° E, 8.
87584269° N 99:169320834° E

Altitude — 15230-1,356 m

4. Bazzania spiralis (Reinw., Blume et Nees) Meijef

Blumed ,10:7 381. 119605, Kitagawa, 'N., J. Hattori Bot. Lab."30: 254256, fig. 2. 1967. —
Jungermannia” spiralis "Reinw., Blume €' Nées; Nova 'Acta 'Leep.-Caroll 12: 231. 1824. —
Mastigobrynm spirale Reinw., Blume. et Nees) Steph., Spec. Hepat. 3: 481. 1908.

Plants yellow-green, 2-4 mm wide. Stems creeping, furcately branch, with 1-2 cm long
ventral flagella. Lateral leaves triangular-oblong, apex denticulate to serrulate, the margin
somewhat serrulate except near the base, 1.8-2.2 mm long and 0.8-1.2 mm wide near the base,
0.56-0.65 mm near apex, trigones nodulose. Underleaves distinct, semicircular, 720-880 pm long
and 320-480 um wide, strongly reflexed at the apex, margin subentire, hyaline margins of one to
two cells wide. Sporophytes not found. (Figure 4.63)

Thailand — PENINSULAR: Nakhon Si Thammarat.
Distribution — Malaya, Banka, Sumatra, Java, Borneo.
Ecology — on living bark of tree.
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Specimens examined — P. Sukkharak 242, 252 (BCU); M. Tagawa & N. Kitagawa
4911 (BKF).

GPS location — Exact locality not applicable. Near TT19.

Altitude — ca. 1,220-1,240 m

5. Bazzania tridens (Reinw. et al.) Trevis.
Mem. R. Istit. Lombardo ser. 3, 4: 415. 1877.; Mitzutani, M., J. Hattori Bot. Lab. 30: 72-74, fig. 1.
1967; Kitagawa, N., J. Hattori Bot. Lab. 30: 259-260. 1967. — Jungermannia tridens Reinw., Blume
et Nees, Nova Acta Acad. Caes. Leop.-Corol. 12: 228. 1824. — Mastigobryum tridens (Reinw.,
Blume. et Nees) Dum., Rec. d’Obs: 20. 1835. — M. f#rzdens (Reinw., Blume et Nees) Nees in
Gott., Lindenb. et Nees, Synop. Hepat.: 227. 1845. — M. oblongum Mitt., Jour. Proc. Linn. Soc.
London 5: 106. 1861. — Baggania albicans Steph., Hedwigia 32: 204. 1893. — B. oblonga (Mitt.)
Schiffn., Nova Acta Leop.-Carol. 60: 259. 1893. — Mastigobryum olivacenm Steph., Spec. Hepat. 3:
441. 1908. — M. pinniforme Steph., Spec. Hepat. 8: 462. 1908. — M. lobulistipum Steph., l.c., — M.
takeanum Steph., Spec. Hepat. 3: 465. 1908. — M. acgasakiense Steph., l.c. — M. albicans (Steph.)
Steph., L.c. — M. tenuistipulum Steph., Spec, Hepat..3: 466 1908. — M. cardotii Steph., Spec, Hepat.
3: 515. 1908. — M. lobulistipu Steph., l.c. 462. 1908. — Bagzania tennistipula (Steph.) Steph. in
Yasuda, Shokubutugaku Kakuroagdnkwabu: 711. 1941, — M. coreanunm Steph., Spec. Hepat. 6:
470. 1924. — M. koyasanum Stepht, Spec. Hepat. 6: 471. 1924, — M. okamuranum Steph., Spec.
Hepat. 6: 475. 1924.— M. orieniale’'Steph, Spec. Hepat. 6: 476..1924. — M. tiberrum Steph., Spec.
Hepat. 6: 483. 1924. — M. ypieuaStéphs, Spec. Hepat. 6: 484, 1924. — Bazgzania coreana (Steph.)
Hatt., Jour. Jap. Bot. 19:.845, (4211945, — B. kgyasana (Steph.) Hatt., Bot. Mag. Tokyo 59: 29.
1946. — B. nagasakiensis (Stgph.)fHates e - B okamirana (Steph.) Hatt L.c. — B. minutissima
Kamimura, Contr. HapataFl. Shikeku: 23 ptt1-0. 9952~ Bodobulistipa (Steph) Hatt. In Hara,
Fl. E. Himalaya: 505. 1966. —= B. prgefarnis (Steph‘) Hatt. in Hara, F1. E. Himalaya: 506. 1966.
Plants olive green, 2-3 mm. w;de. Stems crecping, furcately branch, with 0.5-1.7 mm
long ventral flagella. Lateral leaves wide-spreading, rectangular, apex divided into 2-3 teeth,
margin entire; vitta present 3-5 gells widt running fiearly from base to apex of the leaf 1.3-2 mm
long and 480-520 um wide; trigones-dacking. Undesleaves appressed to stem, shallowly lobed,
00-480 um long, 336-400 um wide 400=480 um IOﬁg and 336-400 pm wide, margin entire, cells of
the underleaf hyaline. Sporophytes ot found. (Figuse 4.64 and 4 113)

Thailand — N@-R—T—H-—Gl'nang—Maz—el—nang—Rzr—N@RTH -EASTERN: Loei, Nakhon
Ratchasima; CENTRAR Prachin Buri, SOUTH-EASTERN: Chatitaburi, Prachuap Khiri Khan,

Trad; PENINSULAR: Phuket.

Distribution — South India, West Bengal, Assam,"Nepal, Sikkim, Bhutan, Burma,
Thailand, Ceylon, Sumatra, Java, Celebes, Borneoy Ceram, China, Formosa, Japan, Korea.

Ecology —or liviig/bark ahditwig of tieetice fefngtoekysoil:

Specimens examined— P. Sukkharak:3, 4,53, 90, 112,/117, 118, 122, 137, 138, 139,
141, 142, 159, 164,165, 168, 182, 202, 203, 219, 226, 227, 228, 235, 238, 239, 240, 241, 255, 2506,
267, 269, 352, 435, A. Kunothai et al. 58, M. Tagawa &N. Kitagawa 7022, O. Thaithong 907,
928, 976, R: Mernndasec 690, 12135:1246,|S. Juraitasani|et'al 19, W.1 Pornpipat 23 (BCU); Kai
Larsen, T\ Smitinand’& BEr Warncke 774, MxTagawa & IN. Kitagawa 683,1848, 860, 1456, 2720,
3091, 3361, 3601, 3618, 3735, 3884, 4338, 7024, 7223 (BKF).

GPS location — 8.87772565° N 99.70343346° E, 8.87793956° N 99.70316423° E, 8.
88173757° N 99.70036786° E, 8.88259495° N 99.70011875° E, 8.87887615° N 99.69447228° E
8.87584269° N 99.69320834° E

Altitude — ca. 409-1,345 m

6. Bazzania uncigera (Nees) Trevis.

Mem. Istit. Lombardo, ser. 3, 4; 415. 1877.; Kitagawa, N.. J. Hattori Bot. Lab. 30: 264. 1967. —
Jungermannia wuncigera Reinw., Blume et Nees, Nova Acta Leop.-Carol. 12: 230. 1824. —
Mastigobryum uncigernm (Reinw., Blume et Nees) Lindenb. in Gott., Lidenb. & Nees, Syn. Hepat.
233.1845.
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Plants yellowish-brown, 4-5 mm wide. Stems creeping, furcately branch, with 0.7-1.4
mm long ventral flagella. Lateral leaves ovate, apex with 3 deeply teeth , 2.8-3 mm long and 0.5-
0.8 mm wide near the apex, and 1.2-1.5 mm wide near the base, margin entire, trigones large,
median cells 31-39 um long and 15-21 um wide, trigones large, basal cells 47-60 pm long and 26-
34 pm wide. Underleaves oblong, 1-1.3 mm long and 1-1.5 mm wide, irregular dentate with
acute teeth margins, appressed to stem, hyaline. Bracts 3-6, margin with teeth, 0.8-1 mm long
and 0.5-0.8 mm wide. Perianths cylindrical with 3 keels, 1.5-1.8 mm long and 0.8-1 mm wide.
(Figure 4.65)

Thailand — NORTH: Chiang Mai; SOUTH-EASTERN: Chantaburi, Prachuap Khiri
Khan; PENINSULAR: Nakhon Si Thammarat, Surat Thani.

Distribution — widely distributed in southeastern Asia, extending to New Guinea and
Fiji.

Ecology — on living bark of tree, rotten log.

Specimens examined — P. Sukkharale'162, 166, 173, 176, 177, 186, 189, 213 (BCU);
M. Tagawa & N. Kitagawa 1677,2741, 4953, 4962,509055093, 7218, 7233, 7234, 7262 (BKF).

GPS location — 8.88173757° N 99.70036786° , 8.8818773° N 99.70022461° N, 8.
88279939° N 99.70001649° K

Altitude — 1,275-1,350 i
7. Bazzania vittata (Gottsche) Trevis. I'L
Mem. Istit. Lombardo, sef™3, 47414 4377; Kitagawa, N. J. Hattori Bot. Lab. 30: 262-263. 1967.
— Mastigobryum vittatum Gotw'in Gott., Llndcnb & Nees, syn, Hepat. 216. 1845.

Plants yellow, 1-1.3mm‘wide: Stems) \créeping, furcately branch, with 1.5-2.5 mm long
ventral flagella. Lateral leaves ovate, apex Wn:h 3 teeth, margin entire, 576-608 um long and
328-360 pm wide, trigones abgent a-vitta present 3-4 cells wide at basal part, asperulous cuticle.
Underleaves oblong, 256-288 um long and 184- 216 um wid, margin entire, appressed to stem,
hyaline. Sporophytes not found. (Flgm"e 4. 66)

ey

Thailand — NORTH- EASTER\T LOCTENTML Phitsanulok.

Distribution. —]ava and otliet regions of tropical Asla extending to New Guinea and
to Tahiti.

Ecology — on ng—bark—and—tmg—oﬁree—rotterﬂog*rock soil.

Specimens examined — P. Sukkharak 47, 51, 54, 55,84, 135, 136, 161, 180, 225, 264,
448 (BCU); Kai Larsen, T. Smitinand & E. Warncke 1061, M. Tagawa & N. Kltagawa 669, 674,
725, 840, 845, 1406 (BKT.

GPS location — 888173757° N 99.70036786° E, 8.8770926° N 99.68966782° E

Altitude=—1976-1,345"m

8. Bazzania yakiushimensis Horik.
J. Sci. Hirochima Univ. ser. b, 2, 2: 194, pl. 16, 17-21. 1934; Hattori, S. & Mizutani, M., ]. Hattori
Bot. Lab, 19: 97-99, fig: V1. 1967.*(Exsiccata) Hate. Hepat. Japon:ser. 4: 151. 1951.

Plants yellowish-brown, 3-5 mm wide. Stems creeping, furcately branch, circinate at the
apex, with 5-20 mm long ventral flagella. Lateral leaves ovate, apex and margin dentate except
near the base, 2-2.3 mm long and 560-800 pm wide near the base, 560-700 um wide near the
apex, trigones nodulose. Underleaves rotund-reniform, 620-650 pm long and 680-720 pm wide,
smooth margins, appressed to stem, hyaline margins of one to two cells wide. Sporophytes not
found. (Figure 4.67)

Thailand — New record to Thailand.

Distribution — Japan.

Ecology — on living bark of tree and rotten log.

Specimens examined — P. Sukkharak 91, 169, 204, 209, 251 (BCU).
GPS location — 8.88259495° N 99.70011875° E
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Altitude — 1,240-1,312 m
3. Lepidozia

Lepidozia (Dumort.) Dumortt., Recueil d'Observations sur les Jungermanniacées 19. 1835,
Fulford, M. H. Memoirs of the New York Botanical Garden 11(2): 180-213. 1966; Gradstein, S.
R., Churchill, S. P. & Allen, N. S., Guide to the bryophytes of tropical America: 183-184. 2001.

Plants small to rather large but always narrow, typically pale green to whitish, sometimes
greenish-brown, rarely dark, creeping, sometimes long pendent, 1-3-pinnate. Branches mostly
Frullania-type, often ending in slender flagella; ventral-intercalary branches also present, these
sometimes stoloniform. Lateral leaves small, incubous sometimes transverse, usually concave,
divided into 4(-6) equal or very unequal segments, the segments triangular and usually incurved,
margins entire or with a few teeth ot cilia; cells wall uniformly thicken, trigones * lacking, cuticle
usually smooth; oil-bodies finely granular. Underleaves about half the size of the leaves, divided
into 4 equal segments. Androecia and Gynoeciaasif the family.

¥

Key to species

1. Lateral leaves deeply diwided into hair-like lobes, the lobes only 2 cell wide.

2. Lateral leaves orbigalar, magoin svith 6-8 cells ciliate teeth.......oomrorr. L. cladorhbiza
2. Lateral leaves dividedfintg™ 46 Jobes i i it L. parvula
1. Lateral leaves divided ingo short 3 segmcnts.;, ........................................................................... L. sp.

i
\ -

1. Lepidozia cladorbiza (Reinw., Blume & Nees) Nees
Syn Hep 210. 1845. hhttp:/ /mobot.mobort. org/ cai-bin/search_vast. — Jungermannia cladorhiza
Reinw., Blume & Nees, Nova Acta Lcop :Catol 12 203 [Hepat. Jav.]. 1825.

T/

Plants pale green, 4-5 mn w1dc Stems Cfecping, pinnate branching. Rhizoids not
found. Lateral leaves imbricate, coneave (claspmg—at dorsal side of stem), orbicular to ligulate,
0.8-0.9 mm long and 0.7-0.8 mm. wvide, margin with 68 cells long teeth, median cells 13-21 um
long and 10-13 um wide, trigones small, basal cells 26-39 pm logg and 21-26 um wide, trigones

small. Underleaves 1mbrLca.te,_c.ana.te4uLb_the_laxeml_leaLcs,_O 8<0.85 mm long and 0.60-0.65
mm wide, apex deeply2lobes. Sporophytes not found. (Figure 4.68 and 4.114)

Thailand — New record to Thailand.
Distribution — Jaya.
Ecology-=—.on living bark of tree, tottenlog.
Specimens examined — P. Sukkharak 283, 525(BCU).
GPS location — 8.87610694° N 99.68858475° E, 8.88278425° N 99.69716728° E
Altitude — 1,270-1,362 m
Note: Key was'not aceesseddby the authorThigi speciesas determinediby®r Tatsuwo Furuki.

2. Lepidozia parvula N. Kitag.
In Kitagawa, N., Acta Phytotax. Grobot. XXIX, Nos. 1-5: 60-61, fig. 6. 1978.

Plants yellowish green, 0.5-1 mm wide. Stems flattened, irregularly pinnate branching
forming flocculent, in cross section of stem 12 of large cortical cells and 14-15 small medullary
cells. Rhizoids absent. Lateral Leaves slightly alternate to nearly transverse. stem-leaves
remote, 0.5-0.6 mm long and 0.2-0.3 mm wide, divided into 4-6 lobes which 2 cells wide at base,
1-2 cells rows of base. Branch-leaves imbricate, 0.4-0.5 mm long and 0.2-0.3 mm wide, divided
into 4-6 lobes which 2 cells wide at base, 1-2 cells rows of base. Undetleaves distant. Stem-
underleaves 0.2-0.3 mm long and 0.2-0.3 mm wide, divided into 4 lobes which 2 cells wide at
base, 1 cell rows and 8 cells wide of base. Branch-underleaves 0.4-0.5 mm long and 0.2-0.3
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mm wide, divided into 3 lobes which 2 cells wide at base, 1 cell rows and 6 cells wide of base.
Sporophytes not found. (Figure 4.69)

Thailand — PENINSULAR: Nakhon Si Thammarat.
Distribution — Thailand.

Ecology — on tree fern, rotten log.

Specimens examined — P. Sukkharak 188, 222, 431 (BCU).
GPS location — 8.87584269° N 99.69320834° E

Altitude — 1,270-1,356 m

3. Lepidozia sp.

Plants pale yellow, 0.3-0.5 mm wide. Stems flattened, without a hyaloderm, irregularly
pinnate branching, sometimes with flagellate gips Rhizoids absent. Lateral Leaves minute,
incubous, slightly alternate to neatly transverse,slighdy remote, 184-240 pm long and 112-120
um wide, usually divided into 3 lobes which 2 cells widé at base, 4-5 cells rows of base, apical 2
cells. Underleaves distant, 96-120 im long and 104-120 nm wide, divided into 3 lobes which 2
cells wide at base, apical 2 cells, 1-2-cell rows of base:Sporophytes not found. (Figure 4.70)

Thailand — :

Distribution — \

Ecology — on twig ofishgub:

Specimens examined — . Sukkharak 345 BCU).
GPS — Exact logality fiovapplicable: Along Naka eliff.
Altitude — Exact algitude not apphcalee ca. 1,055 m

: 4. Pszlocladd
f/
Psiloclada Mitt., Flora Novaes Zelandlae o 143 18.?4 Fulford, M. & Taylor, J., J. Hattori Bot.
Lab. 21: 79-84. 1959 Scott, G. A. ME Southern Australian Liverworts: 97. 1985.; Schuster, R. M.
J. Journ. Hattori Bot. Lab. 48: 337 _42_1 1980 ;-[,_‘_- :

Lateral leaves Siiccubous, lobes end in finger-like smgle gelled spines at right angles to
the base. In other respects it is like Lepidozia.

Psiloclada clandestina Mitt.

Flora Antarctica 2: 143. 1854.; Fulford, M. & Taylor, ., J. Hattorl Bot. Lab. 21. 79-84, Plate 1.
1959: Scott, G. A. M, Southerfi Australian Liverwotts: 97-99, fig. 54. 1985.

Plants ‘pale “yellow, 0:2-0.3' mm wide.” Stems~flattened, slender with a hyaloderm,
irregularly pinnate branching. Rhizoids absent. Lateral Leaves minute, slightly remote, 72-96
um long-and 92-104 wm wides,usually-divided into 5+lobes garely, 3-4-lobes which 2 cells wide at
base, 1-2icells 'tows of'base, apical spines long, erect terminal single-celled, paralleled to the stem.
Underleayes distant, 88-120 pm long and 40-128 um wide, usually divided into 3-4 lobes rarely 2
lobes which 2 cells wide at base, 1 cell rows of base. Sporophytes not found. (Figure 4.71)

Thailand — New record to Thailand.

Distribution — Australia.

Ecology — on rotten log,.

Specimens examined — P. Sukkharak 92 (BCU).

GPS location — Exact locality not applicable. Near TT20.
Altitude — ca. 1,270 m



Figure 4.59 Acromastigum curtilobum A. ?}2‘!” J;L BT .
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A.-B. portion of plant: A. degsa riew
of stem.P. Sukkharak 275,

esyD. undetleaves; E. cross section

|

s
AULINENINYINT
AMIANTNNNING I



124

Figure 4.60 Bazzania debilis h@ﬁtag
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf apex; E. cells at
leaf base; F. underleaves. P Suklﬁﬁ 163. o/
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Yigure 4.61 Bazzunia fantiarna .
A.-B. portion of plant: A view, B. ventral vie t leaves; Dileat apices; E. cells at leat
apex; E cells at mediafl) G. cells at leaf base; H. underleaves. P. Sukkharak 76.
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Figure 4.62 Bazzania loricata (Nees) Trevis.
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A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. leaf apices; E. cells at leaf

apex; F cells at margin; G. cells at leaf median; H. undetleaves. P. Sukkharak 81.
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cells at leaf apex@ cells at leaf median;
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Figure 4.64 Bazzon
A. ventral portion
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Yigure 4.65 Bazzania upcigera revis. u
A.-B. pottion of pla | %ﬂr I view, ﬂeﬂa 1 \ﬁiﬂe‘ﬂ‘ﬂﬂﬁmml leaves; D. cells at leaf
median; E. cells at le ase; Drunderleaves; G. perianth. P arak 173.
Chi ﬁﬁﬂﬁfﬁﬂﬁqﬁﬂﬂq N
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Figure 4.66 Bagzania vittata x;' ottsche) Trevis. i
A.-B. portion of plant: A. dorsalview, b. ventral view; C. lateral leaves; D. cells at leaf apex; E. cells at

leaf margin; F. cells aﬁIﬁﬁ Wrﬂ %u%‘zﬁztﬂ ,] ﬂ | ‘j
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Figure 4.67 Bazzania yakushimensis Horik.
A-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. leat apices; E. cells at leaf apex;
E cells at leaf margin; G. cells at leat median; H. underleaves. P. Sukkharak 91.
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Figure 4.68 I ¢pidozia cladorhiza (Reinw., Blume & Nees) Nees
A. whole; B.-C. portion of plant: B. dorsal view, C. ventral view; D. lateral leaves; E. cells at leat margin;
F. cells at leaf median; G. ells at leaf base; H. undetleaves; I. cross section of stem. P. Sukkharak 283.
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Figure 4.6@199&?@@“\@' ﬁ‘aﬁ m N Vi ’] ’g %J:J 1§¢ ()E-Lanch-lateral leaf;

A. whole plan‘qB. portion ot plant, dorsal view; C. lobe of stem-lateral
E. lobe of stem-underleaf; F. lobe of branch-underleaf; G. cross section of stem. P. Sukkharak 188,
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Figure 4.71 Psiloclada clandestina Mitt.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. undetleaves. P Sukkharak 92.
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Marchantiaceae

Plants thalloid, usually large, dorsal surface with or without pores, pores compound
when present, barrel-shaped (cross-section), surrounded by 1 to several rings of differentiated
cells. Air chambers in 1 layer or reduced, with or without green filaments. Ventral scales in 2-
10 rows. Rhizoid composed of 2 types: smooth and tuberculate; the latter having peg-like
projections on the inner walls. Antheridia and archegonia developed on stalked receptacles
(antheridiophore, archegoniophore) arising form the thallus tip, the stalk with 2(-4) furrows.
Archegonia in rows on the ventral side of the receptacle, each row surrounded by an involucre.
Each fertilized archegonium and young sporophyte sometimes surrounded by a pseudoperianth.
Sporophytes with a short seta. Capsules opening by irregular valves. Spores small or large,
unicellular. Vegetative reproduction sometimes by gemmae produced in cup-shaped receptacles
on the thallus surface, or lacking.

Dumortiera

. g - . o . .
Dumortiera Nees, Nova Acta Physico-medica Academiae Caesareac Leopoldino-Carolinae
Naturae Curiosorum Exhibentia Ephemerides sive Obscrvationes Historias et Experimenta 12:

410. 1824.; Evans, A. W., Bulletintot the Torrey Botanical Club 46: 167-182. 1981; Schuster, R.
M., The Hepaticacand Anthececrotae jof NPrth America, Vol. VI: 1992.; Gradstein, S. R.,
Churchill; S. P. & Allen, N&'S., Guide to the bryophytes of tropical America: 226-227. 2001.

Plants uniformly deepgrcen,large, 5-20 cm long, 1-3 cm wide, forked; dorsal surface of
thallus not reticulate, withoug poges, sometimes with papilliform cells in groups on the sutface;
thallus margins often withhairs, underside green, with small, colorless scales in 2 rows, often
radiating to the thallus margifis. Air chambers lacking or vestigial. Monoicous. Androecia
almost sessile, on a very shott stalk, ci:rcular ag& rﬁay or may not unlobed, margins with stiff,
bristle-like hairs. Gynoecia on an elongate stalk',-é’-lO—lobed after fertilization, margins with stiff,
bristle-like hairs. Archegonia’in jgtoups. on the ventral side of the segments, each group
surtounded by a tubular involucre. Spores small; 20-35 um in diameter. Sporophytes otherwise
as in the family. Vegetative reproduction lacking. .

Dumortiera hirsuta (Sgi-)-Nees

Flora Brasiliensis seu Bawmeratio Plantarum 1: 307. 1833, Evans; A. W., A taxonomic study of
Dumortiera. Bulletin of the Torrey Botanical Club 46: 177-178. 1981. — Marchantia hirsuta Sw.,
Nova Genera et SpeciesPlantarum seu Prodromus 145. 1788=— Dumuortiera hirsuta Nees, Nova
Acta Acad. Lepo.-Carol. 125410. 1824. — Marchantia irrigna Wils; Hooker. Brit. FL 2: 106. 1833.
— Hygropyla irrigna "Fayl.ypMagckayg Bl Hibeon. 25 545 1836. =~ Dumortiera irrigna Nees, Naturg.
Europ. Leberm. 4: 159 1838. — Dungrtiera hirsuta angustior G. L. & N. Syn. Hep. 544. 1846. —
Dumortiera birsuta intermedia G. L. & N. /. ¢. — Askepos brevipes Gritfith, Not. PL. Asiat. 2; 340. 1849.
— Dumortiera hirsuta irrigna Spruce, Transi Bot. Soc. Edinb. 15: 566. 1885.

Plants prostate, undulate; datk ofeen, 1-3.4 cm long jand 0.6:0.9 mm wide; in cross
section, thallus without internal differentiation into pore and air chamber, small epidermal cell
with chloroplast, inner cells larger, thin-walled and hyaline, upper surface of thallus without
papillose. Rhizoids 2 kinds; smooth walled and pegged. Gynoecia with long archegoniophores,
archegonial heads rounded, margin slightly divide 4-5 lobes, bristle-like hairs on the upper
surface, 1-4 mature sporophyte per each head. Seta 0.5-2.5 cm long. Capsules obovate. Elaters
with spiral thickening walled. Gemma not found. (Figure 4.72 and 4.115)

Thailand — NORTH: Chiang Mai, Phitsanulok; SOUTH-WESTERN: Prachuap Khiri
Khan.

Distribution — America; Mexico, Guatemata, Nicaragua and Panama; Bermuda; Cuba,
Hispaniola, Jamaica, Porto Rico, Montserrat, Guadeloupe, Martinique and Grenada; Colombia,
Peru and Bolivia; Venezuela, Brazil and Paraguay; Ireland, England and France; Madeira and the
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Canary Island, Fernando Po and Kamerun, China, India, France Indo-China, Japan, the
Philippine Islands, Java and the Hawaiian Islands, Nepal, Assam.

Ecology — on rocks along stream.

Specimens examined — P. Sukkharak 296 (BCU).

GPS location — Exact locality not applicable. Between KNY19 and KINY20.

Altitude — ca. 425 m

AUEINENINYINS
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Figure 4.72 Dumortiera hirsuta (Sw.) Nees
A. habit with gynoecium (g); B. habit with gynoecia; C. habit with gynoecia (g) and capsule (c);
D.-E. cross section of thallus with rhizoids (£): D. margin, E. midrib; E elater. P. Sukkharak 296.
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Mastigophoraceae
Plants leafy, brownish yellow. Stems creeping, irregular pinnate branching. Lateral
leaves incubous, imbricate, concave, deeply 2 lobes, sinus obtuse, 1/2 of the length, margin

entire, apex acuminate, basal part with appendage, trigones large. Underleaves almost as large as
lateral leaves, imbricate, apex deeply 2 lobes.

Mastigophora

Mastigophora Nees, Naturgeschichte der Europiischen Lebermoose 3: 89. 1838.

For description of the genus, see a

Mastigophora diclados (Brid.) Nees :
Naturgeschichte der Européiscg ebe ; 38 — Jungermannia dicaldos Brid. ex F.

Weber, Historiae Muscorum

Plants brownish steml 1- L,Mtems creeping, itregular pinnate

branching. Rhizoids not found. cral le: 1 wve, deeply 2 lobes, sinus obtuse,
1/2 of the length, margin engfc, af rt with appendage 0.1-0.2 mm long;
stem leaves 0.7-0.8 mm lg 36-50 um long and 21-31 um
wide, trigones large. Und erle and 0.5-0.6 mm wide, apex deeply

Specimens examine
Hansen, Gunner Seidenfaden and Té

GPS location — 8.87631476 »
8.88219953° N 99. 696 2480E

Altitude —
Note: Key was not

Furaki, | E]
ﬂUEJ'WIEm?‘WEJ']ﬂﬁ
quﬂﬁﬂﬁm UAIINYIAY

97, 287, 382, 441, 475, 504 (BCU); Bertel
1, 11673a, 11673b (BKF).
936° E, 8.87658298° N 99.69112158° E,

determined by Dr. Tatsuwo
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Figure 4.73 Muastigophora diclados (Brid.) Nees.
A. whole; B.-C. portion of plant: B. dorsal view, C. ventral view; D. lateral leaves; E. cells at leat apex;
E cells at leaf margin; G. cells at leat median; H. underleaves. P. Sukkharak 441.
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Metzgeriaceae

Plants thalloid, narrow, to 2(-3) mm wide, with a narrow midrib and a unistratose
lamina, prostrate or erect or pendent, forked, rarely pinnate, sometimes with ventral branches.
Hairs usually present on thallus margins, on the underside of the midrib, and sometimes on the
thallus surface. Midribs with large epidermal cells, without central strand. Oil bodies absent or
very small, homogeneous. Ventral scales lacking. Monoicous or Dioicous. Androecia and
Gynoecia on highly abbreviated branchlets scattered along the ventral side of the midrib, the
antheridia inside a globose sac, the archegonia hidden under a thallus flap. Sporophyte
surrounded by a fleshy calyptra; pseudoperianth lacking. Capsules spherical to ovoid, opening by
4 valves, wall 1-2 layered. Spores small, unicellular. Elaters with 0-1 spirals, attached to valve
apices. Vegetative reproduction by gemmae or caduceus branches.

Metzgeria

Metzgeria Raddi, Jungermanniografia Etru_sjca 3418185 Costa, D. 1999. Tese de Doutorado,
Universidade de Sao Paulo, Instituto de Bioci€ncias, Sao Paulo, 261 p.; Kuwahara, Y.
Bryophytorum Bibliotheca#28:"1-254..1986.; Gradstein, S:"R:; Churchill, S. P. & Allen, N. S,
Guide to the bryophytes of tropicalfAmerica: 207-209. 2001.

Plants thin, with.a natow midrib, }%ale green to yellowish, sometimes blue when dry,
0.5-15 cm long and 0.3-2(-3)¢mma’ wide, prostrate to erect or pendent, forked, rarely irregularly
pinnate, with numerous haifs along'the margins, on the underside of the midrib, and, sometimes,
on the ventral surface of the thallus: haits unicellular, arising singly or in pairs, sometimes in
groups of 3-5, thallus surfaces plane to deepl}’f concave with inflex margins. Midribs 2-8(-12)
cells wide, epidermal cells'smoothior paptllose, J}arger than the inner cells; central strand absent.
Thallus wings unbordered. Elaters Wlth one splral ‘Otherwise see family description.

i J o
Key to speé}«;s

1. Marginal hairs single. s 7=

=i

2. Attenuated branches present, w1th margmal GEMMAC...siivrv. fovrrrvveeeerssssssssns M. consanguinea
2. Attenuated absent; gciminac abscit — 7 (R M. furcata
1. Marginal hairs Paif .. e s eceeissesssssesesssesassssssasssiabs e M. linbergii

1. Metzgeria consanguinea Schiffn.
Nova Acta Acad. Caes. Legp.-Carol. German. Nat, Cur. 60: 271. 1893.; Zhu, R. L. & So, M. L.,
Nova Hedwigia $21:33:35, fig12.:2001

Plants appressed to the substrate, light green, dichotomously branched. Rhizoids
smooth with digitate at apex on ventral side of midsib, along midrib. Thalluses attenuated-
gemmatbeating branches présent<0.5-1 mm. wide, in \cfoss 'seation of thémidtib, 2 dorsal and 2-
3 ventral‘epidermal cells appearing large ahd distinct from ithe medullaty cells' which are thick-
walled and composed of 19-20 cells in 4-5 tiers, unistratose wing 9-10 cells wide. Hairs sparse
along margin and scattered on the ventral side of midrib. Slime papillae on apical ventral
surface. Gemmae discoid, 10-14 cells in diameter, at margin of attenuated branches.
Sporophytes not found. (Figure 4.74)

Thailand — New record to Thailand.
Distribution — China.

Ecology — on rock near the waterfall.

Specimens examined — P. Sukkharak 524 (BCU).
GPS location — 8.88269305° N 99.6968776° E
Altitude — 1,362 m
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2. Metzgeria furcata (L.) Dumort.
Naturalientausch 12: 654. 1829.; Recueil Observ. Jungerm.: 26. 1835. Zhu, R. L. & So, M. L.
Nova Hedwigia 121: 35. 2001. — Jungermannia furcata L., Sp. Pl.: 1136. 1753.

Plants green, dichotomously branched, thallus 1-1.5 mm. wide; in cross section of the
midrib, 2 dorsal and 3-4 ventral epidermal cells appearing large and distinct from the medullary
cells which are thick-walled and composed of 17-18 cells in 3-4 tiers, unistratose wing 9-10 cells
wide. Rhizoids smooth along midrib. Hairs straight and single sparse along margin and
scattered on the ventral side of midrib. Slime papillae on apical ventral surface. Monoicous.
Androecia globular on ventral side. Gynoecia within hairy involucre on ventral side.
Sporophyte in involucre on ventral side. (Figure 4.75 and 4.117)

Thailand — EASTERN: Nakhon Ratchasima.

Distribution — Pantropical: China, Austtalia, United Kingdom.

Ecology — on living branch and bark’of teee and shrub, leaf surface, rock near the
waterfall.

Specimens examined — P.Sukkhatak 8,12, 115, 278, 292, 399, 410, 418 (BCU).

GPS location — 8.87710333° N 99.68977511°.E

Altitude — 553-1,385 m
3. Metzgeria lindbergii Schiffn. }
Denkschriften  der Kaiseglichén (Akader‘rllie der . Wissenschaften.  Mathematisch-
naturwissenschaftliche Klassé 67 182, 1898.; Zhu, R. 1. & So, M. L., Nova Hedwigia 121: 36.
2001. —

Plants pale greendichotomously branihed, thallus 0.5-0.7 mm. wide; in cross section of
the midrib, 2 dorsal and 2-3 ventral ,-cpidermé,l' cells appearing large and distinct from the
medullary cells which are thiek-walled and composed of 9-10 cells in 3 tiers, unistratose wing 9-
13 cells wide. Rhizoids smooth along-fidiib. Hdir pait, sparse along margin and scattered on
the ventral side of midrib. Slime ‘papiltae on apical ventral surface. Sporophytes not found.
(Figure 4.76) : =

tif =
™ -

Thailand — Néw record to Thailand.

Distribution %—%vﬂdeiy‘distﬁbuted‘frr%cmﬂrﬁastﬁi’raﬁd'tropical Oceania.
Ecology — oirleaves and living branch of tree. e

Specimens examined — P. Sukkharak 206, 273, 454 (BCU).

GPS location —8.87710333° N 99.68977511° E -

Altitude — ca. 980-15327 m
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Figure 4.74 Me l{g g ea Schiffn.
A. habit, dorsal view; Bhb1t ‘1& ew; C. cross sgcion of thallus; D. thallus margin with hairs (h);

e PS“"“FWEJ’JVIW’I?WEJ’]ﬂ‘i

’QWWNﬂ‘ileIWTmEJ’]ﬂEJ



144

Yigure 4.75 Metzgeria furcata (1) Dumort.

A. habit, dorsal view; B. habit with androecia (a) and gynoecia (g), ventral view; C. portion of thallus
with androecia (a), ventral side; D. androecium; E. portion of thallus with gynoecium (g), ventral side;
F, cross section of thallus with thizoids (r); G. apex of thallus showing mucilage papillae (im), ventral view;
H. thallus matgin with hairs (h). P. Sukkharak 8.
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Pallaviciniaceae

Plants thalloid, with a distinct, swollen midrib and a unistratose lamina, prostrate or
erect, simple or forked, sometimes with ventral branches, midribs with 1(-3) central strands. Oil
bodies finely granular. Rhizoids coloutless, rising form the ventral side of midrib. Ventral
scales lacking. Dioicous. Androecia and Gynoecia on the dorsal surface of the midrib, with
scales; Antheridia in a row on the midrib, hidden under laciniate scales. Archegonia in small
groups on the midrib, surrounded by a scale-like or closed-tubular involucre. Sporophytes
surrounded by a deeply laciniate pseudoperianth or a fleshy calyptra. Capsules ellipsoidal to
narrow-cylindrical, opening into (1-)2(-4) valves. Spores small, unicellular. Elaters with 2-3
spirals, free, not attached to capsule valves.

Symphyogynopsis
Symphyogynopsis Grolle, in Grolle & Piippo, 84 A€taBot. Fenn. 133: 72. 1986.

Plants intercalary branching a ht!t‘fe frequent, always prostrate, thallus ribbon-like,
shallowly canaliculated, apex withedcep indentation between two rounded wing lobes, margin
with bicellular slime-hairs, midcibs 40-20 ‘cells high, thin-walled, wing unistatose. Female
involucre laciniate-ciliate. IJ.

Symphyogynopsis filicum (Nadeaud) Grolle
In Grolle, R. & Piippo, S.,#Acta Bor Fcnm 133 73, figs. 4-5. 1986. — Symphyogyna filicum
Nadeaud, Enum. Pl. Ind. ilé T1h1t1 9. 1873. «@mp/@/opgwa vitiensis Jack & Steph., Bot. Centralbl.
60: 108. 1894— Syphyogyna exincrassata Steph Spec Hep. 1: 342. 1900. — Pdallavicinia levieri var.
imperfecta Sciffn., Denkschr. MathNat. Cl Kais: Akad Wiss. Wien 67: 185. 1895.
ald J' do

Plants green, prostate, thallus 1-1.5-mm:. Wtde with bicellular slime-hairs scattered along
margin, unistratose wing 9-11 cells wide, a central strand of narrow, thin-walled cells, 8-10 cells
high. Rhizoids smooth. Dioicous: Atdroecia not found. Gynoecia on dorsal surface of the
midrib within involucte, a cup-like structure with pale, deeply 1nclsed laciniate-ciliate scale.
(Figure 4.77) =

Thailand. — SOUTH- WESTERN: Prachuap Khiri Khan.

Distribution. —-Cameroun, Fiji, Java, Madagascar, Malaysia, Papua New Guinea and
Tahiti.

Ecology«~—on living-batk of trecsrockssoil,

Specimens examined. — P. Sukkharak.24, 26, 82, 130,/155, 158, 223, 290, 412 (BCU).

GPS. —8:87512592° N 99.69447572° E

Altitude. — 731-1,385 m
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Figure 4.77 5j,fmp@/og)/;¢0py —

A. habit with gynoecium (g), V A

D. thallus margin with bicell 'E slime ha
W

AULINENINYINT
ARIAATAUNNIING A Y

C ‘ section through thallus middle;

Sukkharak 24, 25, 82.
iF |
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Plagiochilaceae

Plants leafy, may or may not firm, green to brown, creeping to ascending or pendent,
often with a rhizome-like creeping base. Stems usually with a brown cortex of thick-walled cells
in several laters. Intercalary Branches Frullania-type. Rhizoids few, scattered, occationally in
tufts. Lateral leaves succubous, alternate, rarely opposite (Plagiochilion), bases decurrent and
dorsal margin usually recurved, insertion line reaching dorsal stem midline, apex and margins
(especially the ventral margin) toothed to ciliate, rarely entire; cells variable; oil-bodies usually
granular. Underleaves normally lacking, when present very small. Androecia and gynoecia on
elongated shoots. Sporophytes surrounded by a perianth, perianth laterally compressed, with a
wide mouth, often with innovations. Vegetative reproduction by cladia, caduceus leaves or leaf
fragmentation, rarely by gemmae.

Key to genera

1. Lateral leaves opposite, leaf base united both dog€aland ventrally.........c.coceevenecee. Plagiochilion
1. Lateral leaves alternate, leaf base not united both.détsal and ventrally....................... Plagiochila
.
1. Plagiochila

Plagiochila (Dumott.) Duma6rt.y Recueil djObservations sur les Jungermanniacées 14. 1835,
Carl, H., Annales Bryologiei Supplementary Volume 2: 1-170 1931.; Gradstein, S. R., Churchill, S.
P. & Allen, N. S., Guide togthe bryophytes of tropical America: 191-192. 2001.; Heinrichs, J.,
Gradstein, S. R. & Grolle, Ry |./Hattosi-Bow Lab. 25: 1-32. 1998.; Heinrichs, J., Anton, H.,
Gradstein, S. R. & Mues, R. Plagt Systematics and Evolution 220: 115-138. 1999.; Heinrichs, J.
& Gradstein, S. R., NovaHedwigia 70; 161 ‘184 2000.; Inoue, H. The Bryologist 92. 1989.;

Miller, J., Hemnchs J. & Gradstem S R., The Bryologist 102. 2000.; Schuster, R. M. The
Hepaticae and Anthocerotacof North Amcnca (Yol 1V: 325-539 1980.; Spruce R. Transactions
and Proceedings of the Botanical Socrety of Edmburgh 15: 449-499. 1885.; Wolf, J. H. D.,

Phytocoenologia 22: 1-103. 1994. F ,u

Plants green to brown, ceeepifia; ascenajhg!ﬂ pendent, on tree trunks, often dendroid
with erect leafy shoots) arising from a creeping rhizome-like/ stem, irregularly branched to
regularly pinnate. Rhlzo1ds_seact@ted_9£ten_laelgmg._La:e;al_leaves orbicular to ovate to oblong
to almost linear, oftensasymmetrical, with reflexed dorsal matgin and decurrent bases, apex
undivided or 2-3-lobed, margins usually toothed to ciliate, especially along the apical and ventral
margins, teeth at the apex often larger, margin rarely entire; cells with conspicuous trigones or
thin-walled, cuticle smoothsor tough; oil bodies usually finely granular. Underleaves usually
lacking, small when present: Gametoecia asrinsthesfamily; Vegetative reproduction common,
by tiny leafy shoots developing from the leaf surfaces and by caducous,or fragmenting leaves.

Key to species
1. Undetleatesiabsent.
2. Tuateral leaves imbricate.
3. Lateral leaves with short teeth.
4. Ventral margin of lateral leaf not form sac.

5. Dorsal Margin feVOIULE .......cuueueurveiuicieeieeierieeieiee e P. javanica
5. Dorsal Mmargin N0t fEVOIULE ....cueumieerereireireieeeieeiseiseie e P. sciophila
4. Ventral margin of lateral leaf form oblong sac.......c.cveeeevererrceceeneence P. longispica
3. Lateral leaves with 7-9 cells long ciliary teeth along margin.................... P. subtropica
2. Lateral Ieaves TEMOe.. . vuuumuriummerrremmerrisnsesisesessssesesssesessssesssssessssesssssssesssssesesens P. bicornuta
1. Undetleaves present.
6. Margin of lateral leaves with long ciliary teeth .......cccovivivivininciniicvinciciins P.sp.1

6. Margin of lateral leaves SEITAte. ...t sseseseasesesassesessenans P. parvifolia
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1. Plagiochila bicornuta Steph.
Bot. Jarhb. 23: 305. 1896.; Inoue, H., J. Hattori Bot. Lab. 49: 353-354, fig. 9. 1-8. 1981.

Plants small, yellowish-green, 2-2.5 cm long and 1.5-2 mm wide. Stems ascending
erectly from rhizomatous caulids; in cross section of stem, cortical cells thick-walled with 2-3
layers, medullar cells thin-walled and much larger than cortical cells. Rhizoids not seen. Lateral
leaves remote, obliquely spreading, oblong, apex with 6-7 teeth; teeth restricted to the apical leaf-
margin, 0.8-1 mm long and 0.1-0.3 mm wide, cells thin-walled, trigones small. Undetleaves
absent. Androecia terminal on shoot, bract 10-14 pairs closely imbricate, basal inflated, apex
with teeth. Gynoecia terminal and intermediate on shoot. Perianths campanuated 2-2.3 mm
long and 1.5-2 mm wide, mouth arched, margin irregularly dentate. (Figure 4.78)

Thailand — New record to Thailand

Distribution — Samoa.

Ecology — on living bark of tree.

Specimens examined — P. Sukkhatak 407,446 (BCU).
GPS location — 8.87681901° N 99.68998432° 1L
Altitude — 1,310-1,385.m

2. Plagiochila javanica (Swi) Nées & Monit.
Rec. I’Obs. Tournay 154835 41neug, Fl. Journ. Hattori Bot. Tab. 32: 50-56, fig. I- II. 1969. —
Jungermannia _javanica Sw., Methodus MuScoram Tllustrata 35, tab. IL tig. 2. 1781. — Plagiochila
terebrans auct. non Nees ceMont.: Sande I'ac., Syn. Hepat. Javae 11. 1856. — Plagiochila tennis auct.
non Lindenberg: Sande Lacg Agn. Mus. Bot. Lilgd.-Bat. 1:291. 1864. — Plagiochila revolutifolia
Schiffn., Denksr. Math.-Nat. C LKL Akad. Wissy Wien, 70z 172: 1900.
Plants yellowish-brown, 3- 5 co’ vides ‘Stems Frullania-type branch; in cross section of

stem, cortical cells thick-walled with 3-4-layers; medullar cells thin-walled and much larger than

cortical cells. Rhizoids not scen, Latetal leaves c@ﬁhguous obliquely spreading, oblong, apex
with teeth, margin entire, revolute aloag dorsal margin which is long- decurrent on dorsal stem-
midline, 2-2.5 mm long and 0.8=12 mim wide, cells thin-walled, trigones small. Underleaves
absent. Sporophytes nog tound. (Figure 4.79) !

Thailand — SOUTH WESTERN: Prachup Khiri Khan

Distribution — Java.

Ecology — on living bark and twig of tree, rotten log.

Specimens examined-— P. Sukkharak 353, 359, 360, 385, 388, 425 (BCU).
GPS log¢atioh —=8187009203°IN199,69762325°% E

Altitude — 15080-1,260 m

3. Plagiochila longispica Mitt.

Seemann. L Vitiensss: 407. 18737 Inoue, 'H., '|.-Hattori Bot. Lab. ‘49: 345-347, fig. 5 1981. —
Plagiochila” saccitlata 'Jack et' Stephly’ Bot“Centralb. 60: 99. 1894w=— Plagiochila rechingeri Steph.,
Denkschr! Math.-Nat. Cl. K. Akad. Wiss. Wien. 81: 290. 1908.

Plants large, pale green, 4-7 cm long and 0.8-1 cm wide. Stems ascending erectly from
differentiaed rhizomatous caulids, rarely branch; in cross section of stem, cortical cells thick-
walled with 3-4 layers, medullar cells thin-walled and much larger than cortical cells. Rhizoids
not seen. Lateral leaves losely imbricate, spreading, oblong, apex truncate-rounded with teeth,
many spinosed teeth on whole margin, ventral margin forming oblong sac at the base with small
teeth, 5-6 mm long and 2-2.5 mm wide at apex and 3-4 mm wide at base, cells thin-walled,
trigcones small. Underleaves absent. Perianths cylindrical, mouth truncate with dentate, 5-5.5
mm long and 2-3 mm wide; capsule 3-3.5 mm long and 1.8-2 mm wide, elaters 0.9-1 mm wide
with 2 spiral bands. (Figure 4.80 and 4.118)
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Thailand — New record to Thailand.

Distribution — Samoa.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 364, 465 (BCU).
GPS location — 8.87695849° N 99.68960345° E
Altitude — 1,252-1,326 m

4. Plagiochila parvifolia Lindenb.

Schuster, R. M., J. Hattori Bot. Lab. 18: 14-206, fig. I-IV. 1957. as Plagiochila yokognrensis Steph.;
Bull. Herb Boiss. 5: 104. 1897.; Inoue, Bot. Mag. Tokyo 12: 74. 1898.; Steph., Spec. Hep. 2: 375.
1903.; Horikawa, J. Sci. Hiroshima Univ. Ser. B, Div. 2, 1: 63, pl. V1I; 12-17. 1931.; Hattori, Bull.
Tokyo Sci. Mus. No. 11: 65. 1944. — Plagiochila okamurana Steph., Sp. Hep. 6: 190. 1921., (fide
Hattori, 1952: 23). — Plagiochila yokogurensis vat. kiushiana Hattori, Bull. Tokyo Sci. Mus. No. 11:
65, fig. 41. 1944., fide Hattori, 1952: 23.

Plants yellow, 3-3.5 cm wide. Stems.ascending erectly from rhizomatous caulid,
Frullania-type branch; in cross section of stem, cortical cells thick-walled with 3-4 layers, medullar
cells thin-walled and much latger~than cortical cells. Rhizoids not seen. Lateral leaves
contiguous, obliquely spreadingge6vate to, trianular, apex truncate with teeth, margin serrate,
revolute along dorsal marging 2-2.3' mm long and 1.5-2 mm wide, median cells 21-26 um long and
21-26 um wide, trigones laggé, basal eells 47-52 um long and 21-26 um wide. Undetleaves
bilobed with teeth along margins Sporophytes not found. (Figure 4.81)

Thailand — NORTHE C hnno Mat, €h1ang Rai; SOUTH-WESTERN: Prachuap Khiri
Khan.

Distribution — /China, Sumatra Talwan Japan, India, Madagascar, East Africa,
Bourbon, Hawaii. il s

Ecology — on living twig of shrub on chk

Specimens examined — P. Sukkhara‘k 108, 119, 120, 333, K. Mayebara, XI. 1947.

BCU). 2h
GPS location — Exact locahtv not appﬁ_Ble Between TTO1-TTO5.
Altitude — ca. 320-598 m -

5. Plagiochila sczopbzlszNees—ex—hndenb— -
Inoue, H., J. Hattori Bot. Lab. 25: 97-98, fig. V. 1962. as P. zzmm‘/mp@///ﬂ Gott.; Bot. Zeit., Beil. Z.
16: 38. 1858.; Sande Lac., Ann. Musei Bot. Lugduno-Batavi 1: 292. 1864; Schiffn., FL. Butenzorg
4: 159. 1900.; Steph., Speé.' Hepa. 2: 370. 1906.; Dugas, Ann. S¢i. Nat. ser. 10, 11: 164, f. 154, C.
1929.; Carl, Ann. Bryol. supple2: 105. 1931. — Py sciophila auct. non. Nees: Sande Lac., Synop.
Hepat. Javan. 1121856.[—= P. #onkinénsis'Stépht,Spe€ [Hepat. /6y 282, $924. — P. acanthophylla var.
plurilaciniata Herz., Anni Bryol. 5: 73. 1932.

Plants yellowish to light green, 1-2 cm long and4-5 mm wide. Stems ascending erectly
from rhizomatous| caulids; it cfoss section of stem,| cortical cells thick=walled with 3-4 layers,
medullar cells thin+walled 'and much larger thancortical cells. Rhizoids niot seen. Lateral leaves
imbricate,” obliquely to nearly horizontally spreading, oblong, the antical margin with small
spinose teeth, the postical entire, 2.5-3 mm long and 1-1.2 mm wide, cells thin-walled, trigones
small. Underleaves absent. Sporophytes not found. (Figure 4.82)

Thailand — CENTRAL: Phitsanulok; SOUTH-WESTERN: Prachuap Khiri Khan;
PENINSULAR: Nakhon Si Thammarat.

Distribution — Java, Sumatra, Andaman Islands, Celebes, Philippines, Tonkin.

Ecology — on tree fern.

Specimens examined — P. Sukkharak 29, 37, 38 (BCU); Kai Larsen, T. Smitinand &
E. Warncke No. 1063 (BKF).

GPS location — Exact locality not applicable. Near TT12.

Altitude — ca. 787-870 m
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6. Plagiochila subtropica Steph.

Bulletin de la Société Botanique de Belgique 38 (Mem.): 46. 1900.; Inoue, H., J. Hattori Bot. Lab.
38: 560-501, fig. 2. 1974. as Plagiochila kitagawae Inoue.

Plants light yellow, 1-2.1 cm long and 4-6 mm wide. Stems ascending erectly from
rhizomatous caulids; in cross section of stem, cortical cells thick-walled with 3-4 layers, medullar
cells thin-walled and much larger than cortical cells. Rhizoids not seen. Lateral leaves
imbricate, obliquely spreading, triangular-ovate, with 7-9 cells long ciliary teeth along margin, 2-
2.2 mm long 1-1.2 mm wide at the base and 0.8-1 mm wide at the apex, trigones nodulose.
Underleaves bilobed, 240-360 um long and 224-240 um wide. Sporophytes not found. (Figure
4.83 and 4.119)

Thailand — NORTH: Chiang Mai.

Distribution — China.

Ecology — on living bark of tree.

Specimens examined — P. Sukkhatak 473 (BCU).
GPS location — 8.8709263° N 99.6907407° E
Altitude — 1,313 m

7. Plagiochila sp. )

Plants brownish-yellowy1-4 ¢m long and 3.5-5 mm wide. Stems ascending erectly from
rhizomatous caulids; in ¢foss séction of stem, Tc‘ortical cells thick-walled with 3-4 layers, medullar
cells thin-walled and much' lagges than coriﬁiczzl cells. Rhizoids not seen. Lateral leaves
imbricate, obliquely spreading, ovate, with' 56 ¢ells long ciliary teeth along margin, 2-3 mm long
and 1.5-2 mm wide at the bas¢ and 0:5-0.8' mm wide at the apex, trigones nodulose. Underleaves
bilobed, 240-256 um long and 320-336 i wide. . Androecia intermediated rarely on terminal on

shoot, bract 13-15 pairs closely 1rnbr1catc basal mﬂat,ed margin entire. Sporophyte not found.
(Figure 4.84)

Thailand — TR L
Distribution —

Ecology — on ‘hvmg twig of shrub.

Specimens examined — P. Sukkharak 452 (BCU).
GPS location — 8.87710333° N 99.68977511° E
Altitude — 1,327 m

2. Plagiochilion

Plagiochilion S. Hatt., Biosphaera 1: 7 1947.; Inoue, H., ]. Hattori Bots Lab. 27: 51-72. 1964;
Gradsteiny SiR.Charehill, SHPa& Allen,iNi S.53Guidetoithe bryophytes ¢f tropical America:
192. 2001

Plants rather small, green to yellowish-brown, ascending from a creeping rhizome-like
base. Branches intercalary (both lateral and ventral), the ventral-intercalary branches
stoloniform. Rhizoids in tufts from near ventral bases of leaves. Lateral leaves transverse,
opposite, wide spreading and asymmetrically ovate-oblong, with reflexed dorsal margins and
decurrent bases, apical and ventral margins toothed, the apical teeth sometimes larger; cells with
cordate trigones (two sides convex, on side concave) and intermediate thickenings, cuticle
smooth. Underleaves lacking.

Key to species

1. Lateral leaves SuDTENifOIM o iuuiiieiiciiceiecreeciecieciseeiciesie et ssesssenes P. oppositum
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1. Lateral 1eaves ODOVAtE-ODIONG .....cuuvuumreerereerreesereseseessesssesesssesssessssessssssssanes P. pachycephalum

1. Plagiochilion oppositum (Reinw. et al.) S. Hatt.

Biosphaera 1: 7. 1947.; Inoue, H., J. Hattori Bot. Lab. 27: 61-64, fig. V1. 1964. as Plagiochilion
oppositus (Reinw., Blume er Nees) S. Hatt., Biosphaera 1: 7. 1947. — Jungermannia opposita Reinw.,
Blume et Nees, Hepat. Jav. 236. 1824. — Plagiochila opposita (Reinw., Blume et Nees) Dum., Rec.
d’Obs. 15. 1835. — Noguchia opposita (Reinw., Blume et Nees) Inoue, J. Hattori Bot. Lab. 20: 102.
1958. — Plagiochila 3yg0phylia Tayl., J. Bot. London, 5: 271. 1846. — Plagiochila geminifolia Mitt. in
Seeman, Flora Vitiensis 408. 1871. — Plagiochila gnnniana Steph., Spec. Hepat. 6: 164. 1924. —
Plagiochila nigra Steph., 1. c. 2: 403. 1906. — Plagiochila samoana Steph., Denkschr. Math. Nat. KI.
Wien 85: 197. 1910.

Plants light green to yellowish gteen, up to 4 cm long and 1.8-2 mm wide. Stems
ascending erectly from differentiaed rhizomatous eaulids; in cross section of stem, cortical cells
thick-walled with 3-4 layers, medullar cells thin-walled and much larger than cortical cells.
Rhizoids scatted along rhizomatous caulids. Lateral'leaves distant, subreniform, wider than
long, margin dentate, 1.3-1.5 mm long and 1.5-1.8 mm wide, median cells 23-26 um long and 13-
17 wm wide, trigones minute; base cells 39-65 um-long and 13-21 pm wide, trigones large.
Underleaves absent. Perianths.eyliadiical- oblong with dentate mouth, 2-3 mm long and 1.5-2
mm wide, at apex and lategal branch. Bracts | 1 pair, reniform, margin with sharp teeth, 2-2.5 mm
long and 2-2.5 mm wide. (Figuire 4.85 and 4. 1[20)

Thailand — SOUBF-WESTERN: P'fa'c'huap Khirt Khan.

Distribution —¢Samea, Papua “New Guinea, New Hebrides, Celebes, Java, Borneo,
Sumatra, Philippines, Formoga, Vietaam, Burm'_h;, Ceylon.

Ecology — on living twig ©f shtub, rotten log.

Specimens examined —= P,Sulkkharak 400, 402 (BCU).

GPS location — Exact locality, not apphqable Near TT20.

Altitude — ca. 1,290 m+ .

F # _--‘_,1‘14

2. Plagiochilion pacbycepbdlum (De Not.) Inouc
Inoue, H., J. Hattori Bot. Lab. 27: 55-57, fig. I 1964, — DPlagiochila pachycephala De Not., Estr.
Real. Acad. Sci. Torino,.set. 2, 28: 14. 1874. — Chiastocanlon par/w:ep/m/ﬂm (De Not.) Herz. Trans
Brit. Bryol. Soc. 1 (4): 286 1950.

Plants yellow- br_own, up to 1.5 em long and 1-2 mm wide. Stems ascending erectly
from differentiaed rhizomatous caulids; in cross section of stem, cortical cells thick-walled with
2-3 layers, medullar cells thin-walled and much larger than cortical cells. Rhizoids scatted along
rhizomatous caulids’/Lateralleéaves distant, obovate-oblong) apex“with 3 large teeth, margin
entire, 0.8-1 mm longfand.0.340.5 mm_wide, médian ‘cells 26-31 umflong and 21-26 um wide,
trigones large; base cells 39-47 um long and 26-28 um wide, trigones large. Underleaves absent.
Perianths cylindrical with dentate mouth, 2-2.5 mm loagrand 1-1.2 mm wide, at apex and lateral
branch: Bracts 1 pairpwidelyovate, margin with sharp teeth;1.8-2 mm long ‘and 1-1.2 mm wide.
(Figure 4.86)

Thailand — New record to Thailand.

Distribution — Borneo.

Ecology — on living twig of shrub.

Specimens examined — P. Sukkharak 281 (BCU).

GPS location — Exact locality not applicable. Near TT20.
Altitude — ca. 1,275 m
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0.5 mm

| ¢ o o/
QORI 1A
A. portion of plant wit roecia (a), dorsal view; B. lateral [eaves; Cocells at Teat apex; D. cells at leaf

margin; E. cells at leat median; F. cross section of stem; G. bracts; H. petianth. P. Sukkharak 407.
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Figure 4.79 Plagiochila javanica (Sw.) Nees & Mont.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. teeth on dorsal leat apex;

E. cells at leat margin; F cells at leat median; G. cells at leaf base; H. part of cross section of stem.
P. Sukkharak 353.
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Figure 4.80 Plagiochila longispica Mitr.
A.-B. portion of plant with sporophyte: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leat apex;

E. cells at leaf margin; E teeth of leat margin; G. cells at leat median; H. part of cross section of stem;
I. elater. P. Sukkharak 465.
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Figure 4.81 Plagiochila parvifolia Lindenb.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. teeth on dorsal leat apex;

E. cells at leat margin; F cells at leat median; G. cells at leaf base; H. underleaves; L. part of cross section
of stem. P. Sukkharak 108.
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Figure 4.82 Plagiochila sciophila Nees ex Lindenb.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. teeth of leat apex; E. cells
at leaf margin; F. cells at leat median; G. part of cross section of stem. P. Sukkharak 37.
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Figure 4.83 Plagiochila subtropica Steph.
A.-B. portion of plant; A. dorsal view, B. ventral view; C. lateral leaves; E. teeth on dorsal leaf apex;
E cells at leaf median; G. underleaf; H. part of cross section of stem. P. Sukkharak 473.
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Figure 4.84 P’agz'o[/)z'/a sp. 1

A.-B. portion of plant with androecia (a): A. dorsal view, B. ventral view; C. lateral leaves; D. teeth of
leat median; E. cells ate leaf median; E underleaf; G. part of cross section of stem; H. androecial bracts.
P. Sukkharak 452.
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Figure 4.85 Plagiochilion oppositun (Reinw. et al.) S.Hatt.

A.-B. portion of plant with petianth (p): A. dorsal view, B. ventral view; C. lateral leaves; D. teeth of
leat margin; E. cells at leaf median; F. cells at leaf base; G. bracts; H. perianth; L. perianth with bracts.
P. Sukkharak 400.
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E. cells at leaf ,nedjan; E cells at leaf base; G. bracts; H petianth; I. perianth with bracts. P. Sukkharak 281.
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Pleuroziaceae

Plants leafy, robust, olive-green to deep wine-red to purplish, 2-10 cm long, 4-7 mm
wide, creeping to ascending, loosely branched or in dense tufts. Stems rigid, usually brown, with
a thick-walled cortex. Branches lateral-intercalary. Lateral Leaves incubous, deeply concave,
and strongly enveloping the stem, undivided or divided into 2 segments, the dorsal segment
usually smaller and saccate (sometimes explanate), opening of the sac controlled by a valve, leaf
tips acute or short-bifid, margins entire or toothed, sometimes with a white border, cells quadrate
to rectangular, large, 40-100 um long, trigones large, cuticle smooth; oil bodies finely gradnular.
Underleaves lacking. Rhizoids scarce, usually restricted to the stem bases, scattered.
Gametoecia borne on short branches. Perianths large, cylindrical, of 2 types: fertile and plicate
or sterile and completely smooth. Seta of numerous cells (cross section). Capsule ovoid, wall
thick (6-8-layered). Vegetative reproduction 0o observed. A monotypic family

Pleurozia

Pleurozia Dumort., Recueil d’0bsctv. ]ungé"rm. 15.1835.; Thiers, B. M., the Bryologist 96: 517-
554. 1993; Gradstein, S. Ry ChurchillS. P. & Allen, N. S.;'Guide to the bryophytes of tropical
America: 193-195. 2001. — PhysiozanmNees, Naturgesch. Fur, Leberm. 3: 75. 1838.

For description ofsthe genus, sce above.
i a4

Pleurozia gigantea (F. Webey) Lindenb.. .«
In Lindb. & Lackstrém, Hepat. Seand. Exs. Fasc. 4, no. 5. 1874.; Thiers, B. M., the Bryologist 96:
517-554, fig. 101-128. 19934~ Physiotinm gégaiilgﬂm (Web.) Lindb., Oecfvers. Forh. Finska Vetensk.
-Soc. 12: 81. 1869. — Jungermatiniagigansia Web. Hist. Muse, Hepat Prodr. 57. 1815. — Pleurozia
sphagnoides A. Rich. ex Trev.y, Mem. Reale Ist. Lomb (ser. 3) Cl. Sci. 4: 412. 1877. — Plenrozia
sphagnoides Dum., Recueil Obscrv ]ungerm 153 31"835 — Physiotium sphagnoides A. Rich. ex Nees,
Naturgensch. Eur Leberm. 3:85. 1838, — Plesnrozia borneensis (De Not.) Trev., Mem. Reale Ist
Lomb. (ser. 3) CL Sci. 4: 412. 1877. ——P/?)/rzaz‘zﬂw:gﬁbagnozdes var. |beta] bomeeme De Not., Mem.
Reale Accad. Sci. Totino (set. 2) 28:304. 1876. ~— Plewrozia gigantea (Web.) Lindb. var. major (Jack)
Evans, Trans. Connectlcut Acad Arts 8 255 1892. — P@/f;az‘mm gigantenm var. major Jack,
Hedwigia 25: 65. 1886 =—Lhyjsivii iipp < dwigla25: 65.1886. — Physiotium elatum
Carring. ex Rabenh. Hcpat Europ Exsic. 633. 1887 — Boplenrogia simplicissima (Herz.) Schust.,
the Bryologist 64: 200 1961 — Plenrozia simplicissima Hcrz., Trans. British Bryol. Soc. 1: 316.
1950. ~ -

Plants pdlesgoreen sometimesy datks red; 7:8 mam ~yide, Stems creeping to slightly
ascending. Rhizoids not seen. Leaf lobes densely imbricate, ovate, convex, dorsal margin teeth
with irregular ligulate appendage, ventral margin incurved, apex acute with many teeth, 3.9-4.1
mm long and 2.5-2.8 mm wide, median¢ells 18-34 umdong and 13-18 pumywide, trigones large,
basal cells, 5265 nmTongland; 18218 um widefitfioohes largel|Licaf Iobules gaécate, 1.5-1.8 mm
long and| 0.5:0.8 mm wide, owate, apex, obtuse, base| with | bilobed ligulate appendage.
Underleayes absent. Bracts trilobed with acuminate apices. Fertile Perianths narrowly ovate to
cylindrical, 6-7 mm long and 1.5-1.8 mm wide, plicate in upper part, apex (mouth) ciliated.
Sterile Perianths widely cylindrical to flask-shaped, 2.5-3 mm long and 1-1.2 mm wide, apex
(mouth) with hole. (Figure 4.87 and 4.121)

Thailand — NORTH: Chiang Mai; EASTERN: Naknon Ratchasima, Loei; SOUTH-
EASTERN: Prachin Buri; PENINSULAR: Nakhon Si Thammarat.

Distribution — Africa (Macaronesia, Mauritius, Réunion, Tanzania), Asia (Burma,
China, India, Japan, Stri Lanka, Indonesia, Malaysia, Papua New Guinea, Philippines), and
Australasia (New Caledonia, Fiji, New Hebrides), and other tropical Pacific islands.

Ecology — on living branch and bark of tree, rotten log.

Specimen examined — P. Sukkharak 215, 461, 503, 513, O. Na-Thalang 62 (BCU).
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GPS location — 8.87663662° N 99.68915284° E, 8.88219953° N 99. 69647527° E,
8.88088524° N 99.69516635° E
Altitude — 1,282-1,374 m
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A-B. port of plants‘wit an : Avd view, B. ventral view; C. lateral'l s; . cells at leat apex;

E. cells at leat” tnargin; f. cells at leaf median; G. cells at leaf base; H. bracts; 1. perianth; J. sterile perianth.
P. Sukkharak 461.
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Radulaceae

Plants leafy, small to medium-sized, dull pale green to bright green, rarely brownish,
creeping, sometimes pendent, (bi)pinnate. Branches Radwla-type. Stems rigid, without
hyalodermis. Lateral leaves incubous, divided into a large dorsal lobe and a small ventral lobe,
apex of lobe rounded (occasionally acute), margin entire. Leaf lobules broadly attached to the
dorsal lobe by a keel and to the stem, quadrate to oblong, flat or somewhat inflated; cells thin-
walled or with small trigones, cuticle smooth; oil bodies very large, brown, 1-2 per cell, rarely
more. Underleaves lacking. Rhizoids in tufts at the lobules. Sporophytes surrounded by a
flattened, 2-keeled perianth. Vegetative reproduction by large, mulicellular gemmae or caduceus
leaf segments. A monotypic family

Radula

Radula Dumort., Commentationes Botanicae 412" 1822.; Reiner-Drehwald, M. E. El géner
Radnla Dum. en el Noreste derAsgentina. Tropical Bryology 9: 5-22. 1994.; Gradstein, S. R,
Churchill, S. P. & Allen, N. S.) Guide to the%ryophytes of tropical America: 198. 2001.; Schuser,
R. M,, J. Hattori Bot. Lab=70:51-62:1991.; Yamada, K., Beihefte zur Nova Hedwigia 88: 77-81.
1987.; Yamada, K., J. Hattos#BowTab. 65:1379-390. 1988.; Yamada, the Bryologist 92. 1989.;
Yamada, K. & S. R. Gradstemn.Tropcal Bryolc'zgy 4: 63-68.991.

For description of the'genus; seéc'above.
: Key to species
1. Cross-section of stem mote than 4 cells thick‘i
2. Cortical cell strongly thigk wall than mcd'ufl!;}ry_ cells.
3. Cross section of sgem 12-13 cells thlc]s, ventral matgin incurved....ocecnneee. R. kurzii
3. Cross section of stemi17-18célls thickiobliquely spreading................. R. campanigera
2. Both cortical and medullary ¢ells thin-walled. -i,l:ﬂ
4, Reduced leaves presen:c. =
5. Leaf lobule covering the stem, adaxial margin arched.............covoervvvvenn. R. formosa
5. Leaf lobule not covering the stem, adaxial maxgih straight..................... R. yangii
4. Reduced 16@&63 absent. — 1
6. Cross séction of stem 6-7 cells thick. Nt
7. Geffifhae oo ... 4. R. constricta
7. Gerimae abSent.......urvvveeessnnrrsssssssssnnne st sssasssasssasssaasaresessssses R. japonica
6. Cross sectioneof stem more tham6-7 cells thick.
81 Cross section of stem!8L9 éells'thick; leat lobulethomboidal. ...........................

................................................................................. R. philippinensis
8. Cross section of stem 11-12 cells thick, leaf lobule quadrate..... R. javanica
1. Cross=section Of SEtn 4.CELLS thICK cew. vsrenrurersenseesonerssuns s ssmmeeeesasssneessneemeesssnse pams s eessseenseeses R. assamica

1. Radula assamica Steph.
Hedwigia 23: 151. 1884.; Yamada, K., J. Hattori Bot. Lab. 45. 288-289, fig. 48. 1979. — Radla
platyglossa Chen, Acta Phytotax. Sin. 9(3): 221. 1964.

Plants pale greenish-yellow, 0.8-1.8 mm wide. Stems pinnate branched, branches
obliquely spreading; in cross section of stem 4 cells thick, cortical cells equal to medullary cells in
size, both of them thin-walled. Leaf lobes imbricate, obliquely spreading, falcate-ovate,
numerous discoid gemmae occurring on the ventral margin of leaf-lobe, obtuse apex, entire
margin, 104-106 mm long and 77-79 mm wide, marginal cells 7-13 um long and 6-9 um wide,
thin walled, trigones absent, median cells 13-20 pm long and 13-19 um wide, thin walled, trigones
absent, basal cells 19-30 um long and 14-22 um wide, thin walled, trigones absent. Leaf lobules
subtriangular, 0.3-0.37 mm long and 0.18-0.28 mm wide. Gynoecia lateral to stems, bract-lobes
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orbicular-oblong, bract-lobules oblong. Perianths flat-cylindrical 174-176 mm long and 58-60
mm wide at middle, mouth undulate. (Figure 4.88)

Thailand — PENINSULAR: Trang,.

Distribution — Ceylon, India, Burma, Vietnam.

Ecology — on living branch and bark of tree, leaves, rock.

Specimens examined — P. Sukkharak 36, 41, 42, 43, 406, 48, 395, 510, 540 (BCU).
GPS location — 8.87803137° N 99.69275236° E

Altitude — ca. 867-1,290 m

2. Radula campanigera Mont.
London J. Bot. 3: 634. 1844.; Yamada, K., J. Hattori Bot. Lab. 45: 308-309, fig. 60. 1979.

Plants yellowish-green, 2.1-2.8 mm wide /Stems pinnate branched, branches obliquely
spreading; in cross section of stem 17-18 cells thicks cortical cells yellowish-brown, strongly thick
wall so that cavities much smaller than medullary eéllseRhizoids not seen. Leaf lobes imbricate
to slightly remote slightly concave, obliquelysspreading, ovate, round apex, entire margin, 1.65-
1.71 mm long and 1.05-1.19 mm.wide, marginal cells 10-11 um long and 11-14 p wide, trigones
large, median cells 17-21 pm loagand 17-19 wm wide, trigones large, basal cells 25-42 um long
and 15-21 um wide, trigones‘large! Leaf lobules obovate, 0.32-0.42 mm long and 0.44-0.57 mm
wide. Sporophytes not foundd(Figuse 4.89) |

Thailand — NORBH-LA ST ERN: Leei; PENINSULAR: Nakhon Si Thammat.
Distribution — ¢ Nicebar [slands; l\:falay Peninsular, Sumatra, Japan, Java, Borneo,
Celebes, Micronesia (Kusaie)y Sumatfa, Tahiti. | %
Ecology — on living bfanch and bark of tree, tree fern, rotten log.
Specimens examined — P..Sukkharak 265, 272, 356, 434, 470 (BCU).
GPS location — 8.87584269° N 99: 69329834O H, 8.8767761° N 99.69019353° E

Altitude — 687-1,305 m ==

3. Radula constricta Steph. = —
Spec. Hepat. 6: 506. 1924.; Yamadas K., J. Hattoti Bot Fab. 45: 229-231, fig. 11. 1979. — Radula
lindbergiana Gott. var. oﬂoz_Hatt J. Hattori Bot. Lab. 5: 80. 1951. [

Plants pale yellowish-oreen, 1-1.5 mm wide. Stems” pinnate branched, branches
obliquely spreading; in cross section of stem 6-7 cells thick, both cortical medullary cells thin-
walled. Leaf lobes imbricate to slightly remote, obliquely spfeading, ovate, numerous discoid
gemmae occurring on the dorsal margin of leaf-lobe, round apex, entire margin, 61-63 mm long
and 69-71 mm widej thHinwalled, Eigofies @bsent, Mdrgifial ¢clls3%74im long and 3-6 um wide,
median cells 11-14 pmdong and 10-15 pum wide, thin walled, trigones absent, basal cells 14-27 pm
long and 9-13 umjwide, thin walled, trigones absent. Leaf lobules subtriangular, 34-52 mm long
and 30-39 mm wide. Sporophyte not found. (Figure 4:90 and 4.122)

Thailand —'New record-to Thailand.
Distribution — India, Japan, Korea, Nepal, Taiwan
Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 426 (BCU).
GPS location — 8.87140095° N 99.69688296° E
Altitude — 1,094 m

4. Radula formosa (Meissn.) Nees

In Gott. et al., Synop. Hepat.: 258. 1845; Yamada, K., J. Hattori Bot. Lab. 45: 273-274, fig. 39.
1979. — Jungermannia formosa Meissn. Sprengel in Linnaeus, Syst. Veg. 4(2): 325. 1827. — Radula
Ppyenolejenneoides Schiffn., Nova Acta Acad. Caes. Leop.-Carol 60(2): 247. 1893. — Radula novae-
gutneae Steph., Spec. Hepat. 4: 233. 1910.
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Plants pale yellow, 1.1-1.6 mm wide. Stems pinnate branched, branches obliquely
spreading, 3-7 pairs of reduced leaves, 0.35-0.55 mm. long; in cross section of stem 5-6 cells
thick, both cortical medullary cells thin-walled. Rhizoids not seen. Leaf lobes imbricate,
obliquely spreading, ovate-oblong, round apex, slightly concave, entire margin, 0.73-0.76 mm
long and 0.97-1.16 mm wide, marginal cells 9-11 pm long and 7-10 um wide, trigones large,
median cells 18-26 pm long and 13-23 um wide, trigones large, basal cells 26-50 pm long and 14-
18 um wide, trigones large. Leaf lobules covering the stem, quadrate to subrectangular, adaxial
margin arched, rarely straight, 0.25-0.35 mm long and 0.3-0.4 mm wide. Sporophyte not found.
(Figure 4.91)

Thailand — PENINSULAR: Nakhon Si Thammarat.

Distribution — Ceylon, Malay Peninsular, Sumatra, Java, Borneo, Celebes, Ceram,
Papua New Guinea, Philippines, Japan (Ryukyu Islands), New Caledonia, Fiji, Tahiti, Micronesia
(Kusaie Islands).

Ecology — on living twig of shrub.

Specimens examined = P. Sukkharak 256 (BEU).

GPS location — Exact locality not applicable. Near TT27.

Altitude — ca. 1,320 m

5. Radula japonica Gottsehe ex'Steph.
Hedwigia 23: 152. 1884.; Yamadag Ky J. Hattori Bot. Lab. 45; 234-235, fig. 14. 1979. — Radula
sendaica Steph., Spec. Hepat. 6: 514 4924.

a

Plants yellow, 0.9-1 mm avide. Stems’ pinnate branched; in cross section of stem 6-7
cells thick, both cortical medullary ¢ells thin- walled. Rhizoids not seen. Leaf lobes imbricate,
obliquely spreading, ovate,entize margin,.0.4-0.5 mm long and 0.44-0.48 mm wide, marginal cells
1 layer 7-10 um long and 1315 pm.wide, median cells 15-18 um long and 13-17 um wide,
trigones absent. Leaf lobules  subquacrate - 0.2-0.3 'mm long and 0.22-0.25 mm wide.
Sporophytes not found. (Figure 4. 92) ‘r =

Thailand — New record to Thailand. il
Distribution — Japan, Koiea. - TS

Ecology — on living bark of tree and rotten log. £

Specimens exalmne&——P—Strk}dmrak—é-},—%ﬁ%—Noguéhi, VIIL. 1948 (BCU).
GPS location™==8.87838006° N 99.70228493° K ot

Altitude — 1,035:1,100 m

6. Radula javanica Gottsche

In Gott. et al., Synhop. Hépat.s257: 1845 Wamada,(K.] Jo Hattori Bot Lab. 45: 235-238, fig. 15.
1979. — Radnlal sandéeisStéph., Hedwigia 231 13051884, +— Radula nietperi Steph., Spec. Hepat. 6:
512. 1924. — Radlla wallichiana Lehm., Pugillus 10: 9. 1857. — Radula ceramensis Steph., Hedwigia
23: 132. 1884. — Radnla ovalifolia Steph.;"Hedwigia 23: 135. 1884. — Radjila' collicnlosa Mitt., Jour.
Proc. Linn. So¢. 5: 110+ 14861 —"Radnla varmabilis Hatt, Bull."Tokyo Scil Mus. 111 86. 1944.

Plants greenish-yellow, 2-2.2 mm wide. Stems pinnate branched; in cross section of
stem 11-12 cells thick, both cortical medullary cells thin-walled. Rhizoids not seen. Leaf lobes
imbricate, widely spreading, ovate-oblong, entire margin, 0.9-1 mm long and 0.6-0.7 mm wide,
marginal cells 1 layer, one slime papillaec present near the basal of margin, 13 pm long and 11-13
um wide, median cells 15-17 um long and 18-19 pm wide, trigones absent Leaf lobules
subquadrate 0.3-0.4 mm long and 0.3 mm wide. Gemmae discoid to quadrate, occur on the
margin of the leaf-lobe, 40-41 pm in diameter. Sporophytes not found. (Figure 4.93)

Thailand — NORTH: Tak; NORTH-EASTERN: Loei; SOUTH-EASTERN:
Chantaburi, Prachin Buri; PENINSULAR; Nakhon Si Thammarat, Phuket.
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Distribution — widely distributed in the tropical and subtropical regions of
southeastern Asia and the Pacific Islands, extending northward through the Ryukyu Archipelago
to the southeastern flank of Japan.

Ecology — on living bark of tree.

Specimens examined — P. Sukkharak 2, 32, 60, 110, Thaithong No 93 (BCU).

GPS location — Exact locality not applicable. Between TT01 and TT16.

Altitude — ca. 320-1,036 m

7. Radula kurzii Steph.

Hedwigia 23: 153. 1884.; Yamada, K., ]J. Hattori Bot. Lab. 45: 239-240, fig. 17. a-o. 1979. —
Radula speciosa Gott. ex Steph., Hedwigia 23: 155. 1884. — Radula andreana Steph., Spec. Hepat. 4:
182.1910.

Plants brownish- yellowish, 2.5-3.5 mm wide. Stems pinnate branched; in cross section
of stem 12-13 cells thick, cortical cells thick-walled*svith 3 layers, medullar cells thin-walled and
larger than cortical cells. Rhizoids not seen. lieaflobes moderately to loosely imbricate,
obliquely spreading, widely ovate, entire matgin, incurved along ventral marginl.4-1.7 mm long
and 0.9-1.2 mm wide, marginal cells*1 layer, 10-14 pm long and 14-15 um wide, median cells 19-
22 um long and 18-21 pm wide, ériconcs absent. Leaf lobules subregtanular to subquadrate 0.4-
0.5 mm long and 0.3 mm wide. Sporephytes not found. (Figute 4.94)

!

Thailand — New recofd g Thailand,

Distribution — CeylonIndia, Andamann Islands.

Ecology — on liwing swig ofishrub.

Specimens examined — I Suklxharay 257 (BCU).

GPS location — HExactlocality not apphcable Near TT19.

Altitude — ca. 1,240m © - . T

" F
8. Radula philippinensis Yamada =~ — 9
In Yamada, K., J. Hattori Bot. Lab! 45 299-300; ffgs 5‘5 1979.

Plants yellowish green, 2-2.3 min wide!/ Stefrrs pinnate_branched; in cross section of
stem 8-9 cells thick, both cortical and medullary cells thin-walled/ Rhizoids not seen. Leaf lobes
slightly remote, obhquely spreading; orbicular; entite matgin 0:9= & mm long and 0.7-0.8 mm wide,
marginal cells 10-11 pirlong and 7-9 um wide, median cells 13- 15 um long and 11-13 pm wide,
trigones absent. Leaf lobules rhomboeidal 0.3-0.4 mm long and 0.3 mm wide. Sporophytes not
found. (Figure 4.95)

Thailand — Netw fecordito ' Thailahd:

Distribution =+ Malay Peninsular, Philippines.
Ecology'— on living bark of tree.

Specimens examined — P. Sukkharak 469 (BEU).
GPS —'8.87671701°"N199:69019353° E
Altitude —"1,305'm

9. Radula yangii Yamada
In Yamada, K., J. Hattori Bot. Lab. 45: 279-280, fig. 43. 1979. — Radula pinnulata Yang, Taiwania
7: 35-39. 1960., non Mitt. In Seemann, Flora Vitiensis: 410. 1871.

Plants greenish-yellow, 1.8-2 mm wide. Stems pinnate branched, amentulose branches
obliquely spreading, 3-7 pairs of reduced leaves, 0.4-0.8 mm. long; in cross section of stem 6-7
cells thick, both cortical medullary cells thin-walled. Rhizoids not seen. Leaf lobes imbricate,
obliquely spreading, ovate-oblong, entire margin, 1-1.1 mm long and 0.7-0.8 mm wide, marginal
cells 1 layer 11-13 um long and 5-6 um wide, median cells 13 pm long and 17-18 um wide, basal
cells 23-26 um long and 9-10 um wide, trigones absent. Leaf lobules not covering the stem,
regtangular, adaxial margin straight, 0.5-0.6 mm long and 0.24-0.28 mm wide Gynoecia lateral to



169

stems, with two subfloral innovations; bract-lobe orbicular-oblong, bract-lobule oblong.
Perianths flat-cylindrical 2.3-2.6 mm long and 0.8 mm wide at middle, mouth undulate. Spores
red-brown 43-44 um in diameter. Elaters red-brown, bispiral, 6-7 um wide. (Figure 4.96)

Thailand — PENINSULAR: Nakhon Si Thammarat.

Distribution — Ceylon, Malay Peninsular, Sumatra, Borneo, Taiwan.

Ecology — on living bark of tree, leaf surface.

Specimens examined — P. Sukkharak 236, 450, 468, 474, 501, 515, 523 (BCU).

GPS location — 8.87887615° N 99.69447228° E, 8.87710333° N 99.68977511° E,
8.87667418° N 99.69022036° E, 8.8769263° N 99.6907407° E, 8.88314903° N 99.69976366° E,,
8.88204932° N 99.69624996° E, 8.88229072° E 99.69644308° E

Altitude — 1,210-1,385 m
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Figure 4.90 Radula constricta Steph.

A.-B. portion ot plant: A. dorsal view, B. ventral view; C. lateral leaves with rhizoids (r); D. lateral leaves
with gemmae (g) on dorsal part; E. cells at leaf margin; E cells of leat median; G. cells
of leaf base; H. cross section of stem; I. gemma. P. Sukkharak 426.
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A.-B. portion ot plant: A. dorsal view, B. ventral view; C. lateral leaves; D. lateral leaves with reduced leaves;
E. cells at leat margin; E cells of leat median; G. cells of leat base; H. cross section of stem. P Sukkharak 286.
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A.-B. portion of pla qlz—\ orsal view, B. ventral view; C. lateral leaves; D. cells at leaf margin;E. cells

of leaf median; E cross section of stem. P. Sukkharak 61. o
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A.-B. portion of plant: A. dorsal view, B. ventral view; C. latgral leaves; D. cells @ff leaf margin; E. cells
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Figure 4.94 Radula @fzuﬁ ﬁ ﬂ E] V] éiw Eﬂ ’]Dﬂ ‘j

A.-B. portion of plantA. dorsal view, B. vengral view; C. lateral leaves; D. cellsﬁleaf margin; E. cells
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Figure 4.95 Radnla philippinensis Xamada

i.aziifgjtr;ﬁ;f(E?%iﬂﬂrﬁsmﬂwst‘fﬂ“ﬂhﬂm.ﬁeml leaves; D. cells at leaf
RN IUNRINYIAY
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Al.igB. portiﬂmﬁwaﬁmg muxma Qtﬂl&] aaaalgves with reduced

leaves; D cell§ at leaf margin; E. cells of leat median; I cells of leaf base; G. cross section of stem;
H. perianth with bracts; I. elater. P. Sukkharak 450.
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Schistochilaceae

Plants leafy, medium-sized to large, flattened, green to yellowish brown, sparingly
branched. Lateral leaves incubous, oblong-ovate, divided into a smaller dorsal lobe and a larger
ventral lobe, base of dorsal lobe sometimes ampliate, dorsal lobe about 1/2-2/3(-4/5) size of
ventral lobe, adjoined with latter at varying distances from the margin, marginal teeth varied,
some long ciliate, others dentate or blunt; laminal cells usually with large nodulose trigones, walls
thin, cuticle smooth. Undetleaves present or absent, if present, usually bilobed, marginal teeth
often conforming with that of the leaves. Paraphyllia sometimes numerous, usually in axils of
leaves. Dioicous. Gynoecia at apex or on short lateral branches, coelocaule forming a tubular
structure with its mouth cut into 6-8 equal dentate segments; bracts and bracteoles as small
appendages from the coelocaule; sporophytes developing within the coelocaule.

Schistochila

Schistochila Dumort., Recuil'd’obscry. ]un_gerrnan 15:1835.; So, M. L., New Zealand Journal
of Botany. 2003. Vol. 41 256.

For description of the®gcnus, sce that of the family:
Il
Key %o species

4 ¥

1. Apex of ventral lobes deatatc/or wvith ciliate lceth.

2. Margin of ventral lobes not entire/ - | &
3. Margin of lategal leaf serrate or derftate
4. Ventral lobes lanceolate- oblong ............................................................... S. blumei
4. Ventral lobes ovate..:..............-... ........................................................................... S. sp.
3. Margin of ventral Igbes with addmorﬁ }ong ciliate teeth ......oooveveviviiee S. sciurea
2. Margin of ventral lobes entite throuOhout J ......................................................... S. aligera
1. Apex of ventral lobes entifre.........cuemreiiiiiins : T ............................................................. S. nuda

1. Schistochila aligera (Nees & Blume) Jack & Steph. J

Hedwigia 31: 12. “Schistopheita> 18925 86, Nt 1= |- Hattoti Bot. -Lab 93: 81-87, tig. 1. 2003. —
Jungermannia aligera Necs & Blume, Nova Acta Acad. Leop.- “Carol. 11: 135. 1832. — Schistochila
philippinensis (Mont.) Steph. in Engler (ed.), Bot. Jahtb. Syst. 23: 308. “Schistocherla” 1896. —
Gottsohea philippinensis Mont., Ann. Sci. Nat. Bot. Ser. 2, 19: 224. 1843; fide Stephani 1909. —
Schistochila philippinensis Jack &uSteph., Bot. Jahrby Syst. 60: 98. “Schistocheild” [=Hep. Ins. Vitens.
Samoa., Graefte/ 1864 Liect.: 20 3]. 1894, Artl B2:4-(C): ~— Schistochilayotarisii Schiftn., Consp. Hep.
Archip. Ind.: 217. 1898: -+ Schistochila gaudithandii;(Gottsche) Schiffn.,(Consp. Hep. Archip. Ind.:
216. 1899. — Guttschea gandichaudii Gottsche, Ann. Sci. Nat. Bot. Ser. 4. 8: 319. 1857. —
Schistochila aligeriformis (De Not.) Schiffn:; Consp. Hep#Arch. Ind.: 213 “adigeracformis” 1898. —
Gottschéayaligertformis De Not., Mem. Reale Accad. Sci. ' Totino, set., 2, 28: 276.°1874. — Schistochila
sumatrana Steph., Sp."Hepat. '4:' 745 1909: —="Schistochila commutata-Steph., Sp. 'Hepat. 4: 74. 1909.
— Schistochila cuspidata Steph., Sp. Hepat. 4: 79. 1909; fide Busch 1939. — Schistochila curtisii Steph.,
Sp. Hepat. 4: 79. 1909. fide Kitagawa 1973. — Schistochila fleischeri Steph., Sp. Hepat. 4: 81. 1909;
syn. nov. — Schistochila maxima Steph., Sp. Hepat. 6: 493. 1924; fide Kitagawa 1973. — Schistochila
recurvata Buch, Ann. Bryol. 12: 10. 1939. (Art 306.1). — Schistochila candata Buch, Ann. Bryol. 12:
12.1939. (Art. 36.1).

Plants large, light green to brownish green, 2.5-6 cm long and 1-1.7 cm wide. Stems
complanate, ascending erectly from the main axis, paraphyllia on lateral sides of stem; in cross
section of stem with thin-walled cell. Rhizoids occasionally in dense mat along ventral surface of
stem, red- purplish red. Lateral leaves imbricate, widely spreading, dorsal lobes 4-5 mm long
and 1.8-2 mm wide, asymmetrically ovate, apex acute-accuminate, margin entire; ventral lobes 9-
11 mm long and 2-2.5 mm wide at base, 1.3-1.8 mm wide at apex, elongate, narrowly ovate, apex
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with teeth, margin entire, leaf cells 36-44 um long and 26-32 pum wide, trigones triangular.
Underleaves lacking in sterile plant, occur only in fertile plant, bilobes, spreading, ovate, margin
dentate. Capsules cylindrical-elliptic 6-7 mm long and 1.5-2 mm wide. Spores red-brown 10-12
um. Elaters red-brown, bispiral, 14-22 um wide. (Figure 4.97)

Thailand — NORTH: Chiang Mai, PENINSULAR: Nakhon Si Thammarat.

Distribution — Asia and Melanesia.

Ecology — on living bark of tree, tree fern, rotten log.

Specimens examined — P. Sukkharak 390, 456, 472, 499, 532 (BCU).

GPS location — 8.87715161° N 99.68955517° E, 8.8770014° N 99.69020426° E
8.88230145° N 99.70021963° E, 8.87699604° N 99.69201744° E

Altitude — 1,280-1,338 m

2. Schistochila blumei (Nees) Trevis.
Mem. Reale Ist. Lombardo Sci., Ser. 3, Cl. Sai. Mag: 4#:392. 1877. [Schema Classific. Epat.: 10].;
So, M. L., J. Hattori Bot. Lab. 93:89-90, fig. 6. 2008. —="Tungermannia blumei Nees in Blume, Nova
Acta Acad. Leop-Carol 11 _(1): 136. 1832, =— Sehistochila_wallisii Jack & Gottsche in Jack &
Stephani, Hedwigia 31: 26. “Scustocherlz’ 1892; tide Stephani 1909. — Schistochila formosana Horik.,
Ann. Bryol. 6: 59. 1933; fide Inoued985.

Plants large, light gfcen’ to grecn,ll up to 4 cm long and 1-1.5 cm wide. Stems
complanate, ascending cxe€tly {6 the main axis, paraphyllia scatted on lateral sides of stem; in
cross section of stem with #hinavalled ‘cell. Rhizoids scatted, reddish brown. Lateral leaves
imbricate, widely spreadiag, dersal lobes+3-4 mm long and 1-1.5 mm wide, lanceolate-oblong,
about 1/2 area of ventral leaf lobe, margin of dotsal and ventral lobes serrate; ventral lobes 6-7
mm long and 2-2.5 mm wide oblong, median cell of leaf lobes 44-47 um long and 26-31 pm
wide, small and thin wall trigoges. Undesdeaves bilobes, with dentate margin. Sporophytes not
found. (Figure 4.98) , _.fJ,_

Thailand — NORTH-EASTERN: 1.oei, PENINSULAR Nakhon Si Thammarat.
Distribution — Asia and Méclanesia.

Ecology — on tree fernyroek: - -

Specimens examined — P. Sukkharak 377, 380, 506, BCU).

GPS location —-—Exa-ct—lomhty—norapphczbbNearT”f‘ZO TT22.
Altitude — c21,269-1,340 m

3. Schistochila nuda Hotik.
J. Sci. Hiroshima Univ., Setd BDiv. 2, Bot. 2: 215# 1934.; So, M. L., J. Hattori Bot. Lab. 93: 94,
tig. 7. 2003.

Plants medium, light green, 4-5.2 mm wide. Stems complanate, prostrate, paraphyllia
scarcely on lateral sides of stem. Rhizoids red, in densefmat along ventral®urface of stem except
apex. Lateral Jeaves sinbricate, widely spreading, dorsal lobes 1.5-2 mm leagand 0.5-1 mm wide,
about 1/2 atea of weatral'leaf lobe, Ovidie, apex truncaté, margin-entife; ventral lobes 2.8-3 mm
long and 1-1.5 mm wide, rectangular to slightly ovate, apex obtuse, margin entire; leaf cells 13-21
um long and 15-21 um wide, trigones triangular. Underleaves lacking. Sporophytes not found.
(Figure 4.99 and 4.123)

Thailand — New record to Thailand, Taiwan.
Ecology — on rotten log.

Specimens examined — P. Sukkharak 488 (BCU).
GPS location — 8.8778007° N 99.70351875° E
Altitude — 1,075 m
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4. Schistochila sciurea (Nees) Schiffn.

Nova. Acta. Acad. Caes. Leop.-Carol. German. Nat. Cur. 60: 251. [Exot. Hep.: 35]. “Schistocheila”
1893.; So, M. L., J. Hattori Bot. Lab. 93: 98-99, fig. 7. 2003. — Jungermannia scinrea Nees, Hep.
Javan.: 34. 1830. — Schistochila javanica (Nees) Steph., Sp. Hepat. 4: 72. 1909. — Gottschea javanica
Nees in Gottsche, Lindenberg & Nees, Syn. Hepat. Fasc. 1: 19. 1844; fide Buch 1939. — Schistochila
thwaitesiz (Mitt.) Steph., Sp. Hepat. 4: 72. 1909. — Gottschea thwaitesii Mitt., ]. Proc. Linn. Soc., Bot.
5: 101. ‘1861 1860. — Schistochila difficilis Steph., Sp. Hepat. 4: 72. 1909. — Schistochila inversa
Herzog, Hedwigia 66: 342. 1926.

Plants pale yellow-brownish yellow, 15-17 mm long and 2-3 mm wide. Stems
complanate, prostate; in cross section of stem with thin-walled cell. Rhizoids scattered, pale red-
red. Lateral leaves imbricate, widely spreading, dorsal lobes 1.8-2 mm long and 0.8-1 mm wide,
ovate, margin dentate, 0.5-0.6 area of ventral lobe, free for only 0.3-0.4 its length; ventral lobes 2-
2.3 mm long and 1.3-1.5 mm wide oyate, apex with teeth, margin entire; leaf cells 18-19 um long
and 18-19 um wide, trigones -triangular. Underleaves bilobes with cilia along margin.
Sporophytes not found. (Figure 4.100 and 4.124)

-
Thailand — PENINSULAR: Nakhon Si Thammarat.
Distribution — South Liast Asia and Melanesia.
Ecology — on liwing bagk of trec. |
Specimens examined — P, Sukkhatak 457 (BCU).
GPS location —8.87710333° N 99. 689775110 E
Altitude — 1,327 m -

5. Schistochila sp. ey Vo

Plants large, light green, 0.9-1 em wide. Stems complanate, procumbent in lower half
and then erect or flexuose from the substrate, paraphyllia on lateral sides of stem; in cross section
of stem with thin-walled cell. Rhizoids occas10ﬁ'raﬂ'y in densc mat along ventral surface of stem,
red- purplish red. Lateral leaves inybricate, widely s sp‘f:badmg, dorsal lobe 2.8-3 mm long and 1.6-
1.8 mm wide, asymmetrically ovate, apex acute, margin dentate; ventral lobe 5.5.-6 mm long and
2-2.5 mm wide at base, 0.9-1 mmrwide at apes, elongate; narrowly ovate, apex with teeth, margin
dentate, leaf cells 36-44 um long and 26-32 um wide, trigones nﬁangular Undetleaves bilobes,

spreading, ovate, margm—glmmrSpmophytesme(Frgure 4.101)

Thailand —

Distribution —

Ecology — on liviigbark of tree.

Specimens Examined P! Sukkhatak=54 1 (BCU).
GPS — 8.87581297 N 99.6885736° E

Altitude’ == 1359 m
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Figure 4.97 Schistochila aligera (Nees & Blume) Jack & Steph.

A.-B. portion of plant with sporophyte: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at
leaft apex; E. cells at leat margin; F. cells at leaf median; G. underleaves; H. cross section ot stem;
L. keelar sector of leaf; J. paraphyllia; K. part of elater. P. Sukkharak 472.
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Figure 4.98 Schistochila blume

; D leat apex; E. cells at leat margin;

A-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves

ves. P. Sukkharak 377.

F. cells at leaf median; G. underlea
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Figure 4.99 Schistochila nuda Horik.
A.-B. portion of plant: A. dorsal view, B. ventral; C. lateral leaves; D. cells at leaf apex; E. cells at leaf
matgin; F. cells at leaf median; G. paraphyllia. P. Sukkharak 488.
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Figure 4. 100 Schistochila scinrea (Nees) Schiftn.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf margin; E. cells
at leaf margin; F. cells at leat median; G. underleaves. P. Sukkharak 457.
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Figure 4. 101 Schistochila sp.
A.-B. portion of plant: A. dorsal view, B. ventral view; C. lateral leaves; D. cells at leaf apex; E. cells at
leat median; E cells at leat base; G. underleaves; H. paraphyllia. P. Sukkharak 541.
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Trichocoleaceae

Plants leafy, small to large, whitish-green to pale brown, creeping, 1-3-pinnately
branched, stolon lacing. Branches purely Frullania-type. Stems with a weakly differentiated
cortex of thick-walled cells, sometimes with paraphyllia. Rhizoids lacking or very scarce, in tufts
from the bases of the undetleaves. Lateral leaves succubous, densely hairy, deeply divided into
4-9 strongly ciliate segments; cells narrowly elongate, with uniformly thickened walls, cuticle
striate-papillose; oil bodies small, homogeneous. Undetleaves similar to the leaves but slightly
smaller. Androecia and Gynoecia on long shoots or on short branches. Sporophytes
surrounded by a fleshy perigynium (coelocaule) with or without a short perianth at the tip.

Trichocolea

Trichocolea Dumort., Commentationes Botanigacd13. 1822.; Fulford, M. H., Memoirs of the
New York Botanical Garden 11.(1): 40-53 1965, Geadstein, S. R., Churchill, S. P. & Allen, N. S,,
Guide to the bryophytes of tropieal America:J 200. 2004«

For description ofithe gcnus; sec abave.
Key 'fo species

1. Plants with paraphyllia, in efossiScetion of stem 8-9 cells aCross ....vrvmcrrerrecrenecs T. tomentella
1. Plant without paraphyllia; in ¢ross section-of-stem 14-15 cells across.......covveuvecuvecunnee T. pluma

1. Trichocolea pluma (Reinw et al.) Mont. :
Recueil d'Observations sur les ]ungerrnannmcees 20,1835 Crypt. Cellul. Voy. Aut. Ann. 1836 et
1837 la Bonite: 238. 1844-6.3 Inoue, H. Bulk Natp Sci. Mus.; Ser. B. (Bot.), 4 (3), Sept. 22. 102,
tig. 3. 1978. — Jungermannia p/%ma Relnw* S N‘bv Acad. Caes Leop. Nat. Cur. 12: 209. 1825.
#20

Plants pale green to Whltlsh oreen, 1-1.2 mm wide of stem and 0.6-0.8 mm wide of
branch, without paraphyllia. Stems flattened, branching into bi to tri- pinnate forming flocculent,
in cross-section of stemy14-15 cells across; cortical cells with 3 #4 rows with thickened wall and
smaller than medullary Celis=Rhizoids-absent=Jzaterai-leaves. remote on stem, imbricate on
branch, alternate, 0.6-0:#mm long and 0.6-0.8 mm wide, divided-inito 3 lobes, each lobe divided
into 4-5 simple or branch cilias which are one eell wide, cells hyaline with cuticular striolate-
papillose. Underleaves 0:4-0.5 mm long and 0.5-0.6 mm wide divided into 2 lobes, each lobe
divided into 4-5 simple or branch cilias resemblesto those of the lateral leaves. Sporophytes not

found. (Figure 4:102)

Thailand =— NORTH: Chiang Rai; SOUTH-EASTERN: Prachin buri; PENINSULAR:
Nakhon Si Thammarat.

Distribution — Pantropicaly Sainoa, Fiji, s Austtalia, [ Papua New' Guinea, Caroline
Islands, Tndomalaya, Philippines, Samoaiand“Taiwan.

Ecology — on living bark of tree, rotten los, soil.

Specimens examined — P. Sukkharak 94, 185, 196, 384, 409 (BCU).

GPS — Exact locality not applicable. Near TT25-TT26.

Altitude — 1,247-1,385 m

2. Trichocolea tomentella (Ehrh.) Dumort.

Sylloge Jungerm. Europ. Indig.: 67. 1831. (as “Iricoled’; corr. Nees, Naturg. Europ. Lebem. 3:
105. 1838); Inoue, H. Bull. Natn Sci. Mus., Ser. B. (Bot.), 4 (3), Sept. 22: 102-103, fig. 3. 1978. —
Jungermannia tomentella Ehrh., Hannov. Mag. 21: 277. 1783.; Beitridge zur Naturkunde 2: 150. 1785.
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Plants yellowish green to green, stem and branches nearly equal in diameter 0.7-0.8 mm
wide, with paraphyllia. Stems flattened, branching into bi-pinnate forming flocculent, in cross-
section of stem 8-9 cells across; cortical cells with 2 rows with thickened wall and smaller than
medullary cells. Rhizoids absent. Lateral Leaves imbricate on both stem and branch, alternate,
0.3-0.5 mm long and 0.6-0.7 mm wide, divided into 3 lobes, each lobe divided into 4-5 simple or
branch cilias which are one cell wide, cells hyaline with cuticular striolate-papillose. Underleaves
0.3-0.4 mm long and 0.4-0.5 mm wide divided into 2 lobes, each lobe divided into 4-5 simple or
branch cilias resemble to those of the lateral leaves. Sporophytes not found. (Figure 4.103 and
4.125)

Thailand — PENINSULAR: Nakhon Si Thammarat.

Distribution — Northern Hemisphere, Europe, North America, Himalaya-China
regions, Taiwan, Japan.

Ecology — on living bark of

Specimens examined

GPS — 8.88229072°

Altitude — 1,385 m

)
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A. portion otﬂalant; B. lobe of lateral leaf; C. lobe of undetleat; D. cross section of stem; E. part of
lobe with verruculose cuticle. P. Sukkharak 94.
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lobe with verriculose cuticle. P. Sukkharak 408.

0



Figu 4.111 Colyra conica (Sande Lac)) K. 1. Goebel

Figure 4.11 ]wzgefzzmm'a pohrbizordes Grolle
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Figure 4.112 Thysananthus spathulistipus (Reinw: et al. ‘
Lindenb.

/

P
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Figure 4.114 Lopidszia cladoriiza (Rei v, Blume & Figure 4.115 Dumortiera hirsuta (Sw)) Necs
Ncgcs Nees Povk % AR hﬁi Sw)
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Figure 4.116 Mastigophora diclados (Brid.) Nees

Wl

Figure 4.118 Plagiochila longispica Mitt.
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Figure 4.120 Plagiochition oppositnm (Reinwa et al’.);vnjgure 4422 Radula constricta Steph.
S. Hatt. s o .

o

Figure 4.123 Schistochila nuda Hotik. 'Figure 4.125 Trichocokea tomentella ( hrh.



CHAPTER 5
DISCUSION AND CONCLUSSION

5.1 Habitat of Liverworts

Habitat-wise, of 103 species in 40 genera and 17 families inhabiting this area, 80 species
were epiphyte, 7 species were lithophyte, 3 species were terrestrial and 13 species were found as
epiphytes and on forest floor.

Majority of epiphytic liverworts (35 species, Table 5.1) were corticolous or hylacolous,
ie. living on tree trunks. Seven species wete, remicolous epiphytes growing on branches and

el ( stifolia (Figure 4.40) and Drepanolejennea
ternatensis (Figure 4.43), that grow on othet ecies. Only 3 species were lignicolus
flog ot lignum,, whi | that’s lost its bark in the first stages

wetre round gro‘wnk& branches and rotten logs.
’ 0

There were few liv ely Found as lithophytes. Seven species were

occurred on rock especially a : erworts as few as 3 species were found only on
soil near base of tree, incl a sp. Figare 4 accogyuidinm muricellum (Figure 4.24 and
4.108) and Jamesoniella flexican, I . In fion, 2 number of liverworts were inhabiting
different types of habitat. A 135 s were growing as epiphytes and terrestrials.

AULINENINYINT
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Table 5.1 Liverwort Habit.
Taxon
on living D!
bark of | branches
tree 0
Acrobolbaceae
Marsupidinm knightii Mitt.
Aneuraceae
Apnenra indica Steph.

Riccardia palmata (Hedw.) Carruth

Riccardia sp. 1

Riccardia sp. 2

Calypogeiaceae

Calypogeia sp.

Frullaniaceae

Frullania apiculata Reinw. et al.) Nees

Frullania berthonmieni Steph.

Frullania campannlata Sande Lac.

Frullania ericoides Nees) Mont.

Frullania gracilis (Reinw. et al.) Dumort.

Frullania intermedia Reinw. et al) var. submorokensis
Hatt.

Frullania nigricanlis (Nees) Nees

Frullania nodulosa (Reinw. et al.) Nees
Frullania serrata Gottsche

Frullania sp.

Geocalycaceae

Conoseyphus trapegioides (Sande Lac.) Schiffn.
Heteroscyphus acutangulns (Schiffn.) Schiffn.
Heteroseyphus argutns (Reinw. et al.) Schiffn.
Heteroseyphus coalitus (Hooks.) Schiffn. q
Heteroscyphus sarawatketanns Piippo

— Epip
on_ | a

"’i
oY
foflef!

f

Lithophytes | Terrestrials
on leaf | on other
surface species
v
v
4
v
4
v
4 4

gol
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Table 5.1(continued).

Taxon

Lophocolea costata (Nees) Gottsche

on living
bark of

Lophocolea muricata (Lehm.) Nees
Saccogynidinm muricellum (De Not.) Grolle
Jungermanniaceae

Apnastrophyllum piligernm (Nees) Steph
Jamesoniella contracta (Reinw. et al.) N. Kitag.
Jamesoniella flexicanlis Nees) Schiffn.
Jungermannia comata Nees

Jungermannia polyrhizoides Grolle
Lejeuneaceae

Archilejennea planiuscnla (Mitt.) Stephan.
Archilejennea polymorpha (Sande Lac.) B. Thiers &
Gradst.

Ceratolejennea belangeriana (Gottsche) Steph.
Chilolejennea sp. 1

Chilolejennea sp. 2

Cololejennea ocelloides (Horik.) S. Hatt.
Cololejennea spinosa (Horik.) Pandé & Misra
Cololejennea yipii R. L. Zhu.

Colura conica (Sande Lac.) K. 1. Goebel

Lithophytes | Terrestrials
onleaf | on other
species
v
v
v
v
v
4
4

Drepanolejennea dactylophora (Nees et al.) Schiffn.
Drepanolejennea levicornua Steph.

Drepanolejennea ternatensis (Gottsche) Schiffn. q W /
|

Colura meijeri Jovet-Ast )
Drepanolejennea angustifolia (Mitt.) Grolle @' u EJ

Drepanolejennea sp. 1
Drepanolejennea sp. 2

Lejennea boninensis Horik.

961
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Table 5.1(continued).

Taxon

Lejennea sp.

on living
bark of
tree

4

b1r4g ‘E.\"‘

tW19o

. ll".

Leptolejennea apicnlata (Horik.) S. Hatt.

Lopholejennea nipponica Horik.

Lopholejennea subfusca (Nees) Steph.

Metalejennea cucullata (Reinw. et al.) Grolle
Ptychanthus striatus (Lehm. & Lidenb.) Nees
Schiffneriolejennea cumingiana Mont.) Gradst.
Schiffueriolejennea tumida (Nees) Gradst. var. fumida
Spruceanthus semirepandus Nees) Verd.

Thysananthus retusus (Reinw. et al.) B. Thiers & Gradst.
Thysananthus spathulistipus (Reinw. et al.) Lindenb.
Thysananthus sp.

Lepidoziaceae

Acromastigum divaricatum A. Evans.

Bagzania debilis N. Kitag.

Bagzania fanriana (Steph.) Hatt.

Bazgzania lovicata Nees) Trevis.

Bazzania spiralis (Reinw., Blume & Nees) Meijer
Bazzania tridens (Reinw. et al.) Trevis.

Bazzania uncigera (Nees) Trevis.

Bagzania vittata (Gottsche) Trevis.

Bazzania yakushimensis Horik.

Lepidozia cladorhiza (Reinw., Blume and Nees) Nees
Lepidozia parvula N. Kitag.

Lepidozia sp.

Psifoclada clandestina Mitt. q w
Marchantiaceae |
Dumortiera birsuta (Sw.) Nees

AN N N N N N T

on leaf
surface

on other
species

Lithophytes

Terrestrials
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Table 5.1(continued).

Taxon

on living
bark of

Mastigophoraceae

Mastigophora diclados (Brid.) Nees
Metzgeriaceae

Metgeria consanguinea Schiffn.

Metzgeria furcata (L.) Dumort.
Metzgeria lindbergiz Schiffn.
Pallaviciniaceae

Symphyogynopsis filicum (Nadeaud) Grolle
Plagiochilaceae

Plagiochila bicornuta Steph.

Plagiochila javanica (Sw.) Nees & Mont.
Plagiochila longispica Mitt.

Plagiochila parvifolia Lindenb.
Plagiochila sciophila Nees ex Lindenb.
Plagiochila subtropica Steph.

Plagiochila sp.

Plagiochilion oppositum Reinw. et al.) S.Hatt.
Plagiochilion pachycephalum (De Not.) Inoue.

Pleuroziaceae

Plenrozia gigantea (F.Weber) Lindbenb.
Radulaceae

Radula assamica Steph.

Radula campanigera Mont.

Radnla constricta Steph.

Radula formosa (Meissn.) Nees

Radnla japonica Gottsche ex Steph.
Radula javanica Gottsche

onleaf | on other
surface species

Lithophytes

Terrestrials

861

198



Table 5.1(continued).

Taxon

Radula kurzii Steph.

on living ) on leaf
bark of | b urface

Radula philippinensis Yamada
Radula yangii Yamada
Schistochilaceae

Schistochila aligera Nees & Blume) Jack & Steph.

Schistochila blumei (Nees) Trevis.
Schistochila nuda Horik.

Schistochila scinrea Nees) Schiffn.
Schistochila sp.

Trichocoleaceae

Trichocolea pluma Dumort.

Trichocolea tomentella (Ehrh.) Dumort.

on other
species

Lithophytes

Terrestrials
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5.2 Diversity of liverworts and species richness

Among 17 families, it was found that 11 families have more than one species inhabiting
this study area. These include Aneuraceae, Frullaniaceae, Geocalycaceae, Jungermanniaceae,
Lejeuneaceae, Lepidoziaceae, Metzgeriaceae, Plagiochilaceae, Radulaceae, Schistochilaceae and
Trichocoleaceae. Of these, the family Lejeuneaceae was the richest in term of species
composition representing by 29 species in 14 genera including Archilejennea (2), Ceratolejennea (1),
Chilolegjenenea (2), Cololejeunea (3), Colura (2), Drepanolejennea (6), Lejennea (2), Leptolejeunea (1),
Lopholejennea (2), Metalejeunea (1), Ptychanthus (1), Schiffneriolejennea (2), Spruceanthus (1) and
Thysananthus (3). The remaining families are each represented by only one species, including
Acrobolbaceae, Calypogeiaceae, Marchantiaceae, Mastigophoraceae, Pallaviciniaceae and
Pleuroziaceae (Table. 4.1).

Among 40 genera of liverworts found, }w/fania with 10 species was the most speciose
genus; however, only Frullania apicnlata occurssconspicuously on tree trunks. Radula was the
second richest genus with nine speeies found. Nevceeheless, plants of Radula were not abundant.
In contrast, 8 species of Bagzaua weie found and common throughout the area. This finding is
in line with previous suggestioasthat this genus is one of the most conspicuous genera of the
montane cloud forest (Gradsteiaet.al,, 2001). In particular, Bagzania tridens, the most abundant
species among the Bazzamin taxay was found in large mats on the bases of tree trunks, rotten
wood, rock and soil at elevagohs gngius from 553 m to the summit.

There are also other species ‘that related to could forest. For instance, in the Huon
Peninsula, Papua New Guineaimast ofteli FHelrosgphus coalitns oecurs in primary and secondary-
growth montane rain forestsy mote fately in oixerr montane forests with scattered tall trees. Its
altitudinal distribution ranges from 200 403,100 m. Mostly the species grows on fallen rotten
logs, but also on boulders ottock outgroups; soil, tree trunks, climbers, stumps, and limbs of
fallen trees (Piippo, 1985). Here,at Khao INan summit in this study, a similar ecology applied to
H. coalitus which can be found on tree trunk, bran(fh and twig of shrub, rotten log, rock and soil
from 979-1,275 m. Moreover, acce‘rdmg to Schrffnéf (1900b), this species is one of the most
common hepatics in Melanesia occusfing in rain and cloud forest (“Regen und Wolkenzone”),
but only rarely at the highest alfittides (Pnppof 1985). Another species of the cloud forest,
Symphyogynopsis filienm, was found on living batk of tree, rock and soil. This finding is also the
same as what Piippo (198;) reported that this species occuts not ﬂgly on tree trunks (especially of
tree fern), decaying wood, toots, at the base of tree fern but also on soil (limestone and
sandstone), in very sheltered wet place in rain forest and wet mossy forest.

5.3 Altitudinal Zoning

When consideting. distfibutionof liverwort along.altitudinal gfadient in this study site, it
was found that species distribution was not homogeneous. As mentioned in Chapter 1, the
perimeter of Khao Nan National Park at the 4% substation has been transformed to para rubber
plantation, and it was, found” that\5 liverworts were restricted to this disturbed area, including
Frullania “berthonmienisy' F. tampanitatay F: evicoides, " Schiffueriolejennea cumingtana*and S. tumida var.
tumida. Two other taxa, namely Plagiochila parvifolia and Radula javanica were also found but these
two taxa were also occurred in the lower montane rain forest up to 1,074 m. It is likely that the
former 5 taxa are “invading” from other area while the latter 2 taxa are from nearby undisturbed
forest. Whether the former 5 taxa could be used as indicator of disturbed area need more studies,
but here it suggests so.

At altitude from 334 to 1,074 m the forest is not disturbed by human activity, and it is
slightly shady with sparsely open canopy. Fourteen taxa are found including Dumortiera birsuta,
Frullania intermedia ~var. Submorokensis, Lophocolea muricata, Jungermannia comata, . polyrbizoides,
Archilejennea planinscula, Ceratolejeunea belangeriana, Cheilolejeunea sp. 2, Drepanolejeunea sp. 1, Lejennea
boninensis, Lopholejeunea subfusca, Ptychanthus striatus, Lepidozia sp. and Plagiochila sciophila. Most taxa
occupied habitat such as bark with few grown on soil especially in open canopy. Interestingly,
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none of these 15 taxa (and 14 more, below) were not found in the para rubber plantation. Thus it
is suggestion that light condition, humidity, substrates and degree of disturbance may play roles
in restricting these 29 taxa not to spread to nearby para rubber plantation, and Plagiochila parvifolia
and Radula javanica may be tolerant to these factors than other liverworts.

In wider range of altitude, it was found that as many as 20 taxa were occurred in lower
montane rain forest from 334-1,385 m. These including Frullania apiculata, F. gracilis, Heteroscyphus
argutus, H. coalitus, Archilejeunea  polymorpha, Colura conica, Metalejennea  cucullata, Spruceanthus
semirepandus, Thysananthus retusus, T. spathulistipus, T. sp., Bagzania fanriana, B. tridens, B. vittata,
Metzgeria furcata, Plagiochila javanica, Radula assamica, R. campanigera, R. japonica and Symphyogynopsis
Silicum.

The 62 remaining taxa were restrictedito forest at altitude from 1,074-1,385 m which is
shady and open canopy. A number of taxa wete feported to be number of these type of montane
rain forest, i.e. cloud forest.

-
5.4 Comparison of Liverworts diversity to previous studies in Thailand

When compared tofficachy afcas, i.¢, the summit of IKhao Luang, Huai Yang Waterfall
National Park, Prachuap Khifi IKhag Province, 38 species in 20 genera and 11 families were
recorded (Chantanaorapiat, 2002). Although lower evergreen forest is found in both areas, there
was comparatively fewer livesvost diversity at iKhao Luang. The summit of Khao Luang is 1,250
m and situated in the South-Western reglondwhmh corresponds to the Tenasserim or Lower
Burmese Flora whereas this areais 1,385 m and situated in Peninsular region that is under not
only the Malayan element/but/alse Buimese element (Smitinand, 1958). Moteover, the high
species of liverworts were found ia the summit 0f Kthao Nan, probably due to closed structure of
canopy cover which liverworts would prcfer shgdwr envitonment rather than direct sunlight,
richness of tree species (host diversity),‘microhabitats inside the forest and high humidity. This
area is covered with mist and cloud siearly all year round. The availability of plentiful water due to
impact of these fog and mist favouf the aceumulation of dead organic matter on the ground
making them the perfect home for bryophytes especially liverworts (Gradstein, 2000). Although
both areas are different in altitude and floristic region, it was foufid that as many as 17 taxa were
common to both areas, h&me}y%%#ﬂﬂw—ﬂpﬁﬂlﬂﬂ—@cemw—et—aﬁ—f)umort [=F. apiculata (Reinw et
al.) Nees|, F. berthonmionit Steph F. ericoides (Nees) Mont., Bazzamatridens (Reinw. et al.) Trevis. [=
B. tridens (Reinw., Blume et Nees) Trevis.|, B. mucigera (Nees) Trevis. [= B. wuncigera (Reinw.,
Blume & et Nees) Trev.|;Heteroseyphus argutus (Reinw. et al.) Schiffn., H. coalitus (Hooks.) Schiffn.,
Anastrophyllum piligerum (Nees) Steph., Lopholejennea subfusca Nees) Schiftn. [= Lopholejennea subfusca
(Nees) Steph.|, Phchanthus stmatuspBelhm. &eyLindenbr) Neesy, Rmportiera hirsuta (Sw.) Nees [=
Dumortiera nepalensts (Taylor) Nees|, Syzphyogynopsis filicnpr(Nadeaud) Grolle, P. javanica (Sw.) Nees
& Mont. [= P. javanica (Swartz) Dum)|, P. parvifolia Lindenb. [= P. yokogurensis Steph.), P. sciophila
Nees ex Lindenb. [= P. acanthophylla subsp. japonica vargjaponica|, Plagiochilion oppositum (Reinw. et
al.) S. Hatt. /= Plagiodlilion-opposiths (Reinw s Bluime et Nees) S Hatt. | Plerozia gigantea (F. Weber)
Lindenb.

Chronologically, a number of studies on Thai liverworts including Reed and Robinson
(1967), Inoue (1974), Hattori, Thaithong and Kitagawa (1977) and Kitagawa (1978, 1979) had
reported that a number of liverworts occurred in vicinity of Khao Nan National Park, namely
Khao Luang. From these reports, 26 taxa was given, and these were also occurred in this study
site (Table 5.2). In most taxa altitudinal distribution of liverwort from both area were in
accordance, except few taxa, namely Frullania nodulosa and Plagiochila sciophila (see Table 5.2).
According to Hattori (1980), although Frullania nodulvsa is commonly found at low elevations
ranging from below 200 m to 700 m, it can occurs above 700 m with very few populations.
Moreover, one report had showed that Plagiochila sciophila was found from 600-1,300 m at Doi
Pachompok in Chiang Rai Province (Inoue, 1974). Thus, discrepancy on altitudinal distribution
of these taxa in Khao Nan National Park and Khao Luang is not substantial.
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Table 5.2 Liverworts shared by this study and reported by Reed and Robinson (1967),
Inoue (1974), Hattori, Thaithong and Kitagawa (1977) and Kitagawa (1978,
1979) from Khao Luang.

Species this study Khao Luang
Frullania apiculata 631-1,385 m 1,000-1,740 m
Frullania ericoides 329 m 250-370 m
Frullania gracilis 340-1,385 m 400-1,450 m
Frullania nigricanlis 1,160-1,165 m 1,300 m
Frullania nodulosa 1,247-1,385 m 200 m
Frullania serrata 1,385 m 1,700-1,780 m
Lophocolea muricata 970-979 m 900-1,100 m
Saccogynidinm muricellum 1,330 m 1,000 m
Abnastrophyllum piligerum 1,826 m 1,700-1,740 m
Jamesoniella flexicanlis i 29 g 1,250-1,450 m
Bazgzania loricata 1,230-14356"m 1,250-1,740 m
Bazzania spiralis 1,220-1,240.m 1,740 m
Bagzania tridens 409-1,345'm 800-1,000 m
Bazzania uncigera 1,275:1,356"m 1,250-1,740 m
Lepidozia parvula 1,270-1,356 m 1,740-1,780 m
Mastigophora diclados 1,2@5—1,371 m 1,700-1,740 m
Plagiochila sciophila . /87-870 m 1,300 m
Plenrozia gigantea “ 4,282-1,374.m 1,250-1,740 m
Radula campanigera 1,100-1,305 m 1,250-1,740 m
Radula formosa ) 15320 m 1,000-1,740 m
Radula javanica 32041,036 m 250-1,700 m
Schistochila aligera 4441280414338 m 1,650-1,740 m
Schistochila blumei , 721,26951.340 m 1,650 m
Schistochila scinrea | {,327 m 1,740 m

Trichocolea pluma

1,000-1,530 m

1,247-4385'm

5.5 Phytogeography and Distribution

In this study sité, there are five cosmopolitan species thatc¢an be found in tropical region
to warm-temperate region of the wortld. For instance, Riccardia palmata (Mizutani & Hattori,
1957), Frullania ericoides (Fattori, Thaithong & Kitagawa, 1977),"Lophocolea muricata (Piippo, 1985),
Lopholejennea  subfusca (Mizatani, 1961), Dumortiera birsuta (Evans, 1981). Some species are
belonging to tropical and [subtrapicals region «all Oyér fof the sworld including Awastrophylium
piligerum (Kitagawa, 1970), Pleurozia gigantea (Thiers, 1998), Radila javanica (Yamada, 1979). The
rest are widely distfibuted especially in Tropical region of the world (as indicate in chapter 4 and
reference therein).

Some ‘species (found at thisiatealinclude sevefal species thatiate once known to be
endemic species of other country for example, Frullania intermedia vax. submorokensis was endemic
species to Kinabalu (Hattiri, 1976). Some species like Bagzania debilis was found on moist rock by
a stream at Phu Kradung and considered to be the endemic species to northeastern Thailand
(Kitagawa, 1967).

Very recently, Lai, Zhu & Chantanaorapint (2007) compiled the checklist of Thai
liverworts and included 374 species. However, it was found that as many as 30 species are new
records to Thailand as presented in Table 5.3.
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Table 5.3 New records of liverworts to Thailand and its previously known geographic
distribution.
Species Distribution
1. Anenra indica India
2. Riccardia palmata China, Europe, Greenland, Japan, North and South
America, Siberia
3. Frullania campanuiata Java and Sumatra
4. Frullania intermedia ~var. submorokensis — Kinabalu
5. Heteroscyphus acutangnins Huon Peninsular, in Western Melanesia
6. Heteroscyphus sarawaketanns Huon Peninsular, in Western Melanesia, endemic to

Papua New Guinea

7. Lophocolea costata Huon Peainsular, in Western Melanesia, Taiwan,
Malaysia; ladonesia, Borneo, Philippines

8. Jungermannia polyrbizoides Nepal

9. Cololejennea ocelloides Cambodia, . China, Indonesia, Japan, Malaysia,
Philippines;Vietnam

10. Cololejeunea yipic China

11. Colura meijeri Japan, Java

12. Drepanolejennea ternatensis Australia, China, Fiji, Indonesia, Japan, Malaysia,

. Micronesia, Papua New Guinea, Philippines,

Samoa, Seychelles, Sri Lanka

13. Lejennea boninensis ~Japan

14. Leptolejennea apiculata Chi%aa,’japan

15. Lopholejennea nipponica Japan

16. Schiffneriolejeunea tumida vage tunida, West Iran, Papua New Guinea, Solomon Islands

17. Baggzania fauriana Japan §

18. Bagzania yakushimensis ]apar'l{":'-

19. Lepidozia cladorbiza Java s

20. Psiloclada clandestina Australia—

21. Metzgeria consanguinea Chinal &<

22. Metzgeria lindbergii .\ widely distributed in/South East Asia and tropical

[~ Oceania -y

23. Plagiochila bicornuta™ Samoa .

24. Plagiochila longispica Samoa

25. Plagiochilion pachycephaliinm Borneo

26. Radula constricta Indiag]apan, Korea, Nepal, Taiwan

27. Radula japonica Japan; Kiofea

28. Radula kurii Ceylon, India] Andamann Islands

29. Radula philipptnensis Malay Peninsular, Philippines

30. Schistochila nuda Japan, Philippines, Taiwan

5.6 Zoophagous plants

Colura and Pleurozia are known as a zoophagous liverworts by mean of trapping. These
two genera have a tiny valvate sac (see Fig 4.38, 4.39 and 4.87) and elaborated device for trapping
minute organisms as found in Utricularia. (Shimizu et al., 1980; Barthlott et al., 2000; Hess et al.,
2005). In this study site, Colura conica, Colura meijeri and Pleurozia gigantea were found at elevation
of 1,314-1,385 m

5.7 Dubious Species
From the specimens collected, there were 2 species of liverwort that are dubious species:

Trichocolea  pluma (Figure 4.102) and Trichocolea tomentella (Figure 4.103). Lai, Zhu and
Chantanaorapint (2007) regarded Trichocolea pluma as a synonym of Trichocolea tomentella, and
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considered difference between these two taxa as morphological variation. Based on
morphological characters investigation showing in Figure 4.102 and 4.103, it is cleatly
demonstrated that morphological difference warrants their own entities. Thus, in this study,
taxonomic treatment of these two taxa was followed that of Inoue (1978).

5.8 Obstracles

Few obstracles were encountered during thesis ongoing. Some were the act of mother
nature that can not be controlled while others were simply technical issues. These ate:

1. There are still several areas that are difficult to access for example high steep slopes
and up on forest canopy.

2. During rainy season between October and December, 2006, no collections could be
made due to heavy rain and subsequently i ssible trail.

3. The taxonomic reference ot specially keys and species descriptions are

P
insufficient and difficult to obtain \ }
_/.."-’-'

5.9 Benefit of this research 7 2

; orts to serve as the basic information
and be beneficial to further researehes gical aspec luding forest composition, forest

indicator, pharmaceutica 1147 cultufal aspec \
- = v

X
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Latitude and longitude of some landmarks in study trail as refer in GPS location in
species description

Table Al. GPS sites along Thathon substation — Khao Nan Yai for locality referrals when exact
GPS localities were not applicable. The altitudinal interval is at 50 meters.

Name Latitude  Longitude Altitude comment
(meter)
TTO1 8.8580579  99.7119198 333 GPS pt.# TTO1 at altitude 333 m
TT02 8.8597077  99.7115349 384 GPS pt.# TTO02 at altitude 384 m
TTO03 8.8610235  99.7109843 433 GPS pt.# TTO3 at altitude 433 m
TT04 8.8650314  99.7093898 - 483 GPSpu# TT04 at altitude 483 m
TTO05 8.8662052  99.7083766. 534 GPS DL TTOS at altitude 534 m
TT06 8.8668119  99.7075466--583 GPSpe#TT06 at altitude 583 m
TTO07 8.8670904  99.7068126 633 GPS pt.# TT07 at altitude 633 m
TTO08 8.8687374  99.7057799 G4 GPS pi.# TTO8 at altitude 684 m
TT09 8.8705139  99.7052637.4 784/ | GPS pi# TIQI at altitude 734 m
TT10 8.8714681  99.7045287 #7631 | GPS pt#TT10 at altitude 783 m
TT11 8.8725080 997048189 #8383 = GPS pt.# TT11 at altitude 833 m
TT12 8.8734300 99.7355434 8327 _ . GPS pt.# TT12 at altitude 882 m
TT13 8.8744401 997041857 £ 932 «#GPS pt# TT13at altitude 932 m
TT14 8.8761190  99.7038850" 082 | GPS pt.# TT14 at altitude 982 m
TT15 8.8772843  99.7087322 1033, GPS pt.# TTI5 at altitude 1,033 m
TT16 8.8776916  99.7034477 & 1084 - GPS pt# TT16 at altitude 1,084 m
TT17 8.8789696  99.7020372 1133 PS pt.# TT17 at altitude 1,133 m
TT18 88803883  99.7008034 1482 ‘P!S t.# TT18 at altitude 1,182 m
TT19 8.8811509  99.7005195 */1252 PS pt.# TT19 at altitude 1,232 m
TT20 8.8821321  99.7002827 1284 Gys pt# TT20 at altitude 1,284 m
TT21 8.8831711  99.6996015 <1333 GPS pt#t IT21 af altitude 1,333 m
TT22 8.8821387 9946963976 1381 GPS pt.# TT22 4t altitude 1,381 m
TT23 8.8811483 996952927 1333 GPS pt.# TT23 ‘z(t Jltitude 1,333 m
TT24 8.8801727  99.6950389 1283 GPS pt.# TT24.at “altitude 1,283 m
TT25 8.8788865  99.6946701 1235 GPS pt.# TT25 at altitude 1,235 m
TT26 8.8785707  99.6933816 1283 GPS pt.# TT26 at altitude 1,283 m
TT27 8.8769601, 99.6922440 1323 GPS pt.# TT27 at altitude 1,323 m
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Table A2. GPS sites along Khao Nan Yai —Thathon substation for locality referrals when exact
GPS localities were not applicable. The altitudinal interval is at 50 meters.

Name Lat Long Altitude comment
KNYO01  8.8758129  99.6885736 1359 GPS pt.# KNYO01 at altitude 1,359 m
KNY02  8.8766810  99.6901385 1309 GPS pt.# KNYO02 at altitude 1,309 m
KNY03  8.8755072  99.6934041 1259 GPS pt.# KNYO03 at altitude 1,259 m
KNY04 8.8749057  99.6939141 1209 GPS pt.# KNY04 at altitude 1,209 m
KNYO05 8.8732290  99.6952161 1159 GPS pt.# KNYO05 at altitude 1,159 m
KNYO06  8.8714160  99.6967949 1109 GPS pt.# KNYO06 at altitude 1,109 m
KNYO07  8.8703650  99.6969134 1058 GPS pt.# KNYO07 at altitude 1,058 m
KNYO08  8.8685253  99.6969732 1009 GPS pt.# KNYO08 at altitude 1,009 m
KNY09  8.8676615  99.6958365 ‘ PS pt.# KNYO09 at altitude 959 m
KNY10  8.8668658  99.6951446 Sipt.# KNY10 at altitude 910 m
KNY11  8.8660690  99.6942246 KNY11 at altitude 859 m
KNY12  8.8640110 (NY12 at altitude 809 m
KNY13  8.8631884 . GPSpr#IKNY13 at altitude 760 m
KNY14  8.8625570  99. . 14 at altitude 710 m
KNY15  8.8596846 | Y15 at altitude 659 m
KNY16  8.8586734 6 at altitude 609 m
KNY17  8.8579213 7 at altitude 559 m
KNY18  8.8569970 8 at altitude 509 m
KNY19  8.8563543 99 Y19 at altitude 459 m
KNY20  8.8581423 27033973 00 (=74 | » SNY20 at altitude 409 m
KNY21 8.8577685  99.708328 : oy ',‘ g pt.# KINY21 at altitude 358 m
KNY22  8.8582158 ; > (22 at altitude 329 m
KNY23  8.85899305 IKINY23 at altitude 300 m — Starting
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Appendix B

Glossary

asperulous — somewhat roughened.

attenuae — (1) narrowing gradually, (2) tapering gradually to a point.

autoicous — monoicous, producing both male and female sex organs (antheridia and
archegonia) on the same plant but in separate inflorescences. When the male and female
inflorescences are on separate branches, the arrangement is said to be cladautoicous,
whereas if the male is bud-like in an axil of the same stem or branch as the female
inflorescence, that’s called gonioautoicous, and when the male plant is a short branch
attached to the female with rhizoids, theat’s termed rhizautoicous. Dwarf male plants
growing epiphytically on the female ate digicous rather than autoicous, but they’re
nonetheless sometimes termed pseudautoicous ot pseudomonoicous.

caducous — falling off readily or eatly.

canaliculate — grooved or channeled lengthwme like a“Canalygutter, or channel.

canaliculate — grooved or channeled lengthw1sc like a canal, outter, or channel.

cladium (plural cladia) — a medified bratich that acts like a vegetative propagule.

clavate (or claviform) — club-shaped,€longatc and thickencd toward the tip.

coelocaule — in liverworts, a hellow fleshy structure that’s derived from both stem and
archgonium tissue and pgotects the embiyonic sporophyte. It’s a type of perigynium, and
has the same function asga perianth’ and bracts. (synonyms stem-calyptra and shoot
calyptra) b

concave — curving inwards: w

cortical — referring to belonging tofthe cortex '

crenulate — having minute rounded teeth of scallops along the edge, usually the bulging walls of
individual cells.

cuticle (adjective cutinized) — a non-cellufar, xvaxf «or fatty coating on the outermost wall of
cells in direct contact with the epvironment, often roughened or ornamented. In general,
cuticle is only weakly developed 1 bryophyt%—That trait, along with a large surface-to-
volume ratio, boosts the uptake of water and dls(solj_.fed mineral nutrients.

decurrent — (1) said of leaf margins which exténd below the leaf’s jinsertion as ridges or wings
on the stem, (2) saidi6Eanything which extended below its pomt of origin on a structure.

decurved — curved downyvatd. y

dioicous — producing male and female sex organs (antheridia and archegonia) on separate
palnts. i L

divaricate — attaching at almost a 90° angle.

explanate — flattened:

filiform — filamentous, thread-like, long and slender.

flaccid — soft, flabby, or imp:

galeate — helmet-shaped.

hyaloderm (or hyalodermis)~—in the stemjofileafy liverwotts and species of«Sphagnum, a cortex
composed of largej.cmpty, colotless cells,

incurved — eurved upwards and inwards.

involute — rolled inwards or upwards at the edges.

julaceous — said of a leafy shoot that looks like a worm or catkin because its leaves are crowded
and appressed against the stem.

mammillose (or mamillose) — bulging with a blunt central projection.

marsupium (plural marsupia) — a swollen and elongate pouch of stem tissue that encloses and
protects the sporophyte in some jungermannialean liverworts. A highly elongated
marsupium is sometimes called a marupidium.

mat — a growth form in which stems are flattened on the substratum and densely interwoven.

medulla — the central region of a stem, surrounded by the cortex.

muricate — roughened with many sharp points or spines.

nodulose — minuyrfly knobbed.
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ocellus (plural ocelli) — in leafy liverworts, a leaf cell that’s unusually large, often contains one
or more larger-than-usual oil-bodies, and lacks chloroplasts.

papilla (plural papillae) — (1) a minute, solid protuberance on a cell surface, variously wart-like,
spinous, forked, branched, or shaped like the letter C, (2) a mucilage-secreting cell in some
liverworts.

papillose (or papillate or papulose) — roughened or ornamented with one or more papillae.

paraphyllium (plural paraphyllia) — tiny filaments, scales, or leaf-like structures scattered on
the stems.

paroicous — having antheridia near to the archegonia but not mixed in with them, often sited in
leaf axils just below the perichaetium.

pedicellate — stalked.

pendulous — drooping from lack of support.

pluri- — a prefix meaning several or many, as i risetose, producing several setae.

revolute — rolled backwards or downwarc t the edges.
saccate — forming a sac. )
sinus — the gap between two adj s of a' ther structure, typically either U-

shaped (horseshoe-shaped
stoloniferous — producing stolons
striate — marked with longitudinal
trigone — a triangle-shaped
other cells. The presence,
genera, and so are use
tuft — (1) a clump of more or Igss
as leaves ot hairs. '
verruculose — warty or roughe
vestigial — said of a structure
vitta (plural vittae) (adjective vittate
liverworts, one or more v
leaf.
xerophyte — a plant adapted to di

M
O-HRN where it abuts against two
LN

y . . .
characteristic of some liverwort

‘d

dle of similar structures such

remnant, trace, or hint.
center of the leaf of some leafy
ng roughly the middle of the
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