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d@na Mastigolejeunea  TdnwaenadugIuInelnaiAssiuana Thysananthus wag
miLLaJﬂﬁ'wuaaﬁgaamaqaLﬂuﬁamﬁmmhamaam ANUFNTUSTENINNana Mastigolejeunea  way
ana Thysananthus 195un13UseliulagdBn159As18%kuL Bayesian inference Uag maximum
likelhood  vadLASEMINENRLEWE psbA-trmH, tmG way  trl-F lupaslswaaduaz TS
Tufledea ana  Mastigolgjeunea finuduiusiliuiitesiuana Thysananthus fematiuayu
SEAUNAN Wsl M. calcarata sgangluinanves Thysananthus vieiee Anguiformes wag M. florea
agimaiumamaqaqa Spruceanthus ﬁ'ﬂﬁ?u M. florea %agaﬁwlﬂﬁuam%ﬂsﬂmaqa Spruceanthus
LLazLﬁaqmﬂlgjﬁé’ﬂwmwwé’mgm%wmﬁmmsmwﬂaqa Mastigolejeunea  88n3NEANE
Thysananthus 19 dna Mastigolejeunea ?Ngﬂamzé’ﬂﬁﬁluﬁqaﬂaammaqa Thysananthus il

I3 aa o a @ v @ s . & 1
ﬁqa Thysonanthus Lﬂuaqaﬂﬂﬁ]qujuamqsﬂﬂuqﬂLUU@U@U&@QT@Q’NW LeJeuneaceae NAYDY
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Ptychanthoideae lnefiaundnyavun 30 ¥ila wazidunisluanaifisnviuanundndiuuunnilasu
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Mastigolejeunea



Abstract

Mastigolejeunea is morphologically close to Thysananthus and the separation of
these two genera has long been controversial. The relationship between Mastigolejeunea
and Thysananthus is assessed based on Bayesian inference and maximum likelihood
analyses of plastid psbA-trnH, trnG and trnL-F, and nuclear [TS. Mastigolejeunea was
resolved as sister to Thysananthus with moderate support, but M. calcarata was nested in
Thysananthus subsect. Anguiformes and M. florea was resolved in Spruceanthus. Therefore,
M. florea is transferred to be a member of Spruceanthus and because diagnostic
morphological features separating Mastigolejeunea from Thysananthus are lacking,
Mastigolejeunea is treated as a subgenus of Thysananthus. The latter group becomes the
second largest genus of Lejeuneaceae subfam. Ptychanthoideae with 30 species, and is one

of the largest genera of liverworts that has been monographed worldwide.

Keywords: classification; liverworts; Mastigolejeunea calcarata; Mastigolejeunea florea;

morphology; molecular phylogeny; Ptychanthoideae; Thysananthus subg. Mastigolejeunea
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(Molecular phylogeny of liverwort genus Mastigolejeunea)

unin

1 A

Tuslelud (Bryophytes) unguitailaifiiiloidednaeanazlslinen Alsyesn (rthizoid)

9
¥

yihuthngensiuiui luslelndliindnsdinuuuadu (alternation of generation) Usgnausmie

v 6

1. szuzunillalid (cametophyte) (Husrerfitinsadrawadduius (gamete) 1ussoziny

)

wuiiulgvily
2. svwzaveslslid (sporophyte) Wussesdiinisadsaves (spore) Usenaude 3 diu
laun
1. uaes (capsule)
2. fuyduales (seta)
3.9l (foot) viwihil Bainesvezunilalud
Tuslelud Usznaudieiiv 3 nqu Ae wedd (mosses) A11051330 (liverworts) wargosuise
(hornworts) Wialandilustelwduseana 17,900 win teewduneaduszunn 2,500 ¥ia d1e5i3sn
Usene 5,250 vila wavgasuiisnuseuna 100-500 vila (Frey & Stech, 2009) d@wmsuuseindlne
nulusleluld 1,101 wila (Uead 708 ¥ila A1as5L35m 380 wiln sasudsa 13 wila) (Lai et al., 2008;

He, Internet resource; Sukkharak & Chantanaorrapint, 2014)

[

seoznnillalnfvsnsuiisn HanwustduLNULUY NOAUDUVUIUAUNURL Szazalalslud

f% Ao

Usznaunie e warduauastaldnuaziiensnd Wankuu 2 uan tngunnannuuatans 18iawnes

(elater) Melunsnszanvalas liiduydvalas

U

szzunilalndvssuead Usznaumeaisuuazlu  lagluiSssuuuiisu (spiral) souaisu
szeravelslliusenaunie W Muy uazdualeidalsusndieney dlawnwendu (operculum) el

anwazadg1Un Unaqudualesed dinesalay (peristome) Haelunisnsziwales

€ acs a

dwiudnesise mnfinsandnvazszozundlalild wisdnesdsadu 2 ngu loun

1. 39 Anesiise (leafy liverwort) szpzuniilalnd Usenaumeaduiazlu lngluiseseen

v

NG 3 Aiene Ao Tuilegaudne (lateral leaf) 1389 2 WiAne uagluiiegauans (underleaf)

Y
Se9 1 9iAn1e wonanil lufedaudnavesaun®nied  Frullaniaceae, Lejeuneaceae  uay

[

Pleuroziaceae wualu 2 @ Ao druifianwasiuniunuulve 5on31 Tau (lobe) wazdiudnil

wadn danvagadiege 3undn laya (lobule) nuneaiduluwadvesluegiudauagluiiog

Y
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Auand seezavelslildusznaume Wa AMuy uazduavesalianuasnay WANWUU 4 uan 18iawmes

(elater) Frelun1snszanealas
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2. Yiaaes asase (thalloid liverwort) szazwnillalwdidnuwazidulkuluy nonuay

¥
A a a

YUIUNUNURL SrazaUalsiawunelnuanil anesiisn

dnesisnanauanindgille (Mastisolejeunea (Spruce) Steph.) Wuanil faesiisaiil

1%

aundnviavian 18 ¥ila Useneusmeviannulatudagdu 16 vlia uavneadia 2 vlia (Sukkharak &

f a av

Gradstein, 2014) &weil3snana Mastigolejeunea IANNFUNUETITawNTIndiAusiudIesIsn

a

analvewuuya (Thysananthus  Lindenb.) wazANRANANTEINEsanaillduiandenlay

naan

f§as

ana Mastigolejeunea uavana Mastigolejeunea \Judediisaimumluluwnieurilan
Huan@nvessd Lejeuneaceae Fadundfifiamndnuniignvesdinesisn lnedaundndnou 74
ana (Gradstein, 2013; Shi et al,, 2015; Bechteler et al., 2016; Gradstein et al., 2016; Wang et
al,, 2016) @na Mastigolejeunea Qﬂﬁgﬂ%a%U?ﬂ%ﬂLLiﬂImJ Spruce (1884) lnaiduanadeosvesana
Lejeunea Lib. wazlssumsenszaulinluanalay Stephani (1891) @na Mastigolejeunea Tanwae
ﬁqﬁ: (1) Lejeunea-type branches, flagelliform branches often present at stem bases; (2)
dorsal epidermal cells larger and thinner-walled than the medullary and ventral epidermal
cells (not enlarged in M. florea (Mitt.) Paris and M. gradsteinii Sukkharak); (3) ventral
merophyte 5-11 cell rows wide; (4) leaves when dry suberect-convolute and often laterally
appressed to the stem, when moist obliquely to widely spreading, convex, entire-margined;
(5) absence of vitta; (6) lobules with 0-4 teeth; (7) elongate leaf cells with cordate and
coalesced trigones, intermediate thickenings 0-1 between two adjacent trigones; (8)
segmented oil bodies; (9) absence of ocelli; (10) undivided underleaves with entire margins
and free underleaf bases; (11) hypostatic or epistatic androecial bracts with two antheridia
per bract; (12) gynoecia with 1-2 lejeuneoid innovations, gynoecial bracts and bracteoles
with entire margins; (13) perianths 3-keeled, sometimes becoming 5-11-plicate by
supplementary folds, keels and folds smooth; (14) sporophyte foot of 5-8 transverse rings of
cells; (15) elongated seta not articulate; (16) 72-82 elaters per capsule (18-22 per valve)
(17) absence of specialized devices for asexual reproduction (Sukkharak & Gradstein, 2014)
Tnednvazdinandniugjaunsonuldluana Thysananthus Segniadetuadausnlud 1844
AN 15 Wln (Sukkharak, 2015) LLazé’ﬂwmzmaé’mgmimmﬁiﬂumamewdwaaaaqaﬁ
1Ugynnno819819UU (Sukkharak & Gradstein, 2014).

Wwgna Thysananthus wennuana Mastigolejeunea 1y toothed female involucres Wag
not-enlarged epidermal cells wonni Sukkharak & Gradstein (2010) WU underleaf bases
Va3dnNa Thysananthus Junuu adnate underleaves fie Wousiafiu leaves Tuvasdl underleaf

bases vevdna Mastigolejeunea LJuwuU free underleaves e 1udasy liilousaiu leaves
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og1lsfinn Armuandefanaliiafiosuaz nu taxa AfldnwaEIIdUgIVINEIAfATUsEIINg
d99ana 191 enlarged dorsal epidermal cells wulu 7. anguiformis (Hook.f & Taylor) Gottsche,
Lindenb. & Nees, T. ciliaris (Sande Lac.) Sukkharak wag T. pancheri (Steph.) Hurl. Tz
undifferentiated epidermal cells wulu M. florea way M. gradsteinii uaﬂmﬂﬂdj entire female
involucres wulu 7. ansuiformis Wway T. pancheri Tuvaisd adnate underleaves wulu M.
calcarata (Steph.) Verd. wag untoothed perianths wulu 7. montanus Gradst., Xiao L.He &
Piippo (Sukkharak & Gradstein, 2014; Sukkharak, 2015).

v fa av LY

whgiinuazneaduguinedimieiu uwinnslinssianuduiudids famnsses
Tuiana wudn Mdesanadussnyswiauiu (monophyletic) uagiinuduiusifufitostu (sister)
maaaluayussAuR (Wilson et al, 2007; Sukkharak et al,, 2011) agalsinnu lun1simsizn
AT aR Tannnssesulaenafikiuan Yssneudeanndniiauavesana Thysananthus u
ams}?ﬂfaaqaqa Mastigolejeunea Aes 25% suaqaiwmuam%ﬂsuaqaqa Mastigolejeunea ﬁ'ﬂ‘lﬂum
Wiy SaRansAnndtudie@nwanuanuduiusideitaunisssduluanavesaudnana
Mastigolejeunea ﬁﬂsuﬁauﬁqmL‘fJuﬂ%”’qLLiﬂImﬂ%Lﬂ%wmwwﬁLé‘uLaﬁluﬂaaIswmaﬁLLasﬁaLﬂﬁaa

v v ¢

wilvladeyaifgatuanuduiusidedinuinissgauluanavesaudnluana Mastigolejeunea

a

MABAIUAIIUFNNUTLTIITAUINTITTEAUIULANATENINIENA Mastigolejeunea wazdana

Thysananthus

A 1 Mastigolejeunea repleta (Taylor) A.Evans Tunipgunal
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1. ilofnuardiiusida iannnmsszduluanavesandnana Mastigolejeunea
2. \lefnwimnunnuduiudidaiiaminisseduluanaseninena  Mastigolejeunea wazana
Thysananthus Lﬁaﬁl%’lﬂu%’azgaslumiﬁm%uamuzsuaqaqa Mastigolejeunea

A5AIUNISIY

1. Anwenans drsrauaziudiedny uwazAndendiegndnesiisnana Mastigolejeunea

1.1. Anwnenaisiiigidesiuanesisnana Mastigolejeunea ANELTUATIITAnNS
Y0921 Lejeuneaceae, 1Ay Ptychanthoideae wagdna Thysananthus
1.2. dmuasfiufegnadnesiisnana Mastigolejeunea Tu 2 ufl 1éun
1. iEunaAnsIsNrIRUTHAMANTTIUNTI WAINTEU Tinnsys

o

2. thantheens Smiauszaiudidus

13 dadondedednesiisnana  Masticolejeunea aztian@nwiaindiogiaanuay
fograursifongliiu 10 IAvEnwlY o AifisAnueifivsng 16w Friedrich-Schiller-Universitat
Jena, Germany (JE), The Herbarium Gottingen (GOET), Royal Botanical Garden Edinburgh, UK
(E), Eszterhazy Karoly University of Applied Sciences, Hungary (EGR), Hattori Botanical
Laboratory, Japan (NICH), Muséum National d’Histoire Naturelle, France (PC) Tngwdaen 2-3
nauUsEvINIReAnesiIsnana Masticolejeunea 1 wila IiielinsounquABLYsRuNISHUgNT T
yosusazvdalyinniian

1.4 n393@UANYNABIVRINTTEYTIA (identification) vasiiagunelandosgansyeal
IINLBNANTNMIANINUMUEDIISHANA Mastigolejeunea sediulantme Sukkharak & Gradstein
(2014)

2. annfkuLe (DNA), AFa15 (PCR) wazilAsIeBasuuaroIfdue (Sequencing)

HesannesufuiAnisuaziniesiledmivadafidulenazidensvosniaivndaine
ANEINEIAEnT unInedeysna dldiiieane (I3elslafnse Prof. Dr. Frank H. Hellwig 110
The Institute of Systematic Botany of Friedrich Schiller University Liaaeun Ussinaanius
mmsm%’gwasuﬁ wag Dr. Jorn Henschel a1n Herbarium Haussknecht, Friedrich Schiller
University Wage1n Ussinaaniusansisusgieasud dosdunisanandue, idensuasiinszy

U = € ac-s Ya o

A1AULUATDIALOUETBIANBSISNANE Mastigolejeunea waglasunisnausulvianiunisle §3de
99z NTUNTITUIUTUADUAINGT Bl The Institute of Systematic Botany of the Friedrich
Schiller University Liaae1n Ussimaaniusasisausgieasuil senineiun 25 wwieu w.a. 2559 i

Fuil 22 nsngAL A, 2559
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diu8anveaLI0313naNa Mastigolejeunea Alalflawine 1Wosn laau wieddldindu
Urluey gnidenlddmsuainmiduelaeld DNeasy Plant Kit (Qiagen, Hilden, Germany) 35013
annALOALe199991n Sukkharak et al. (2011) MsIATIERaIRULIUEYBIALDULEALTIUNTTIAY GATC
Biotech AG (Sanger Sequencing, Koln, Germany)

Tunsfinunil 19RiBuievesdnesiisnana Mastiolejeunea $1uru 15 species (40 f1at1s
Tnefifduefiatalydannisinenil $1uau 35 fegre) Anediddnana Thysananthus 31U 15
species (30 #19819) uava¥nueriinuasana Acrolejeunea (Spruce) Schiffn., Lopholejeunea
(Spruce)  Steph., Ptychanthus Nees, Spruceanthus Verd. Fuduaudnveaieddes
Ptychanthoideae wiiedfiuana Mastigolejeunea wawana Thysananthus (Gradstein, 2013)
Wil llanansoatamiuenn M. truncata Mizut. 18 ilesannliififedeandiome Tnefmunli
d@na Acrolejeunea W outgroup 1ABE19BIINNANITANBIVBY Wilson et al. (2007) uag
Sukkharak et al. (2011) feg19BLa0$350ana Mastigolejeunea fignarinfiduielvsiannnisfnui
AUl o n1A31T3Inen AnEINEmans tInedeysin

3. NNSASIANUAUNUSLTIIRIUINS (phyloseny)

SesdeuualnelUswnsy BioEdit 7.2.5 (Hall, 1999) WarilAs1Eynl83sn15ItAs1eunuU
Bayesian inference laglglusunsy MrBayes 3.2.6 (Ronquist et al., 2012) Laz3sn15ILATIZRLUY
maximum likelihood Taglaluswnsu GARLI version 2.01 (Zwickl, 2006)

NAN15338
dmsunsfnuni 1edduvalvaiuiing psbA-trnH 97U 35 816U, tnG 31U 24 §16Y,
trnl-F $1u7U 31 818U way ITS §1uau 32 a1 Wesiuswdsuiualunaslsnanasisiuiuriay
2816 FLIUS UTENOUAIY psbA-trnH 231 SIS, trnG 722 AIWRUS, trnl-F 453 Gunue wag TS
1410 MWYAUS WNAYINITNNTIATILALUU Bayesian inference WagIoNITIAATIEALUY maximum

likelihood ¢ topologies wilouriu fuuanslunind 2



Mastigolejeunea virens 2
Mastigolejeunea virens 3

-Mastigolejeunea humilis 4

g it s
L mastigorejounca recondta
Mastigolejeunca auriculata var. auriculata 1

o
o, ‘Mastigolejeunea auriculata var. auriculata 2
| sarka [ Mastigolejeunca auricuiata var. rhodesica

Mastigolejeunea auriculata var. auriculata 3

N ’irlhlnnnlljlmln gradstaint 1
Mastigolejeuna indica 2
ok, [—Mastigolejeunsa repieta 1
o[- Mastigolejeunca repleta 3
Mastigolejeunca repieta 2

Mastigolejeunea indica 1

Mastigolejeunea indica 3

|-— Mastigolejeunea gradsteinil 2

L masugorejeunca gradsteinit 3
Mastigolejeunca plicatifiora |
Mastigolejounea plicatifiora 3

Mastigolejeunsa plicatifiora 2
Mastigolejeunsa nigra
Mastigolejeunaa frauentelali 1
Mastigolejeunca frauenfelcii 2

I—Muunmnm ligulata 2

Thysananthus discretus 2

Thysananthus aculeatus
Thysananthus convoluts 1
Thysananthus spathuiistipus 1

Thysananthus spathutistipus 4
Mastigolejeunea calcarata 1

o Mastigolsjeunea calcarata 2
Thysananthus pancheri
Thysananthus anguiformis 1
Thysananthus snguiformis 2

Thysananthus cillaris
Thysananthus mollis

Thysananthus retusus 3
Thysananthus retusus 2

Thysananthus retusus 4

Thysananthus fruticosus 1
Thysananthus fruticosus 2

Spruceanthus planiusculus 1
‘Spruceanthus planiusculus 3
Spruceanthus polymorphus 1
Spruceanthus planiuscuius 2
Spruceanthus planiusculus 4
Spruceanthus planiusculus
g SPruceanthus polymorphus 2
Spruceanthus polymorphus 3
Spruceanthus abbreviatus 1
Spruceanthus abbreviatus 3

Spruceanthus kiushianus 2
Spruceanthus thozetianus 1
Spruceanthus thozetianus 2
Spruceanthus thozetianus 3

osmioo| ot

|5pn--nmu- mamilliobulus 3
o Spruceanthus semirepandus 1
Spruceanthus semirepandus 2

o374

o054 [ Mastigolejeunea florea 3
‘Mastigolejeunea florea 2
Mastigolefeunea florea 1

[vacnlnnhns striatus 1
Piychanthus striatus 2

4‘“‘—1.»»% nigricans

Aerolejeunea fertiis
m‘"’“ openociads

AnA 2 Majority consensus  tree  91N35N153LATITALUU Bayesian

inference

analysis

IngAnauay Bayesian posterior probability values (PP) wag maximum likelihood

bootstrap support values (BS) Wamauuna amuaInu



afUs8uaaFUNaN1IIY
fd01UsVa9HANa Mastigolejeunea

[ 7 '

Topology fildrnnisanuiluassll (1l 2) denrdeadusgnefifiunaues Sukkharak et al.
(2011)  wadiléarnnsAnuiilduduin ana Mastiolejeunea  Sanuduitusiduditiostuana
Thysananthus  legflAnaduayuseaunals wagwuitaundnvesana  Mastigolejeunea
lLiflusswyswsandu Tnedl 2 win Ae M. calcarata waz M. florea Tililéifuandnvesinanana
Mastigolejeunea Lwiagimaiumamaqaqa Thysananthus wagana Spruceanthus AIUAIAU

FIUNIIYDY Mastigolejeunea calcarata  egangluimanuesana Thysananthus lagdl
auduiusiduiitiestu T pancheri waz T. anguiformis (T. wileiae Anguiformes Sukkharak) G
insgmitaussnnioulny Sukkharak & Gradstein (2014) &nwaign1eduguingfifisamiuszning M
calcarata wazauN¥nNUes T ‘1/i3quEJ"e)EJ Anguiformes @9 adnate underleaves Fadudnuasdinulu
augndiulugvesanaThysananthus wilinuluaundnvesana  Mastigolejeunea  napAIU
enlarged dorsal epidermal cells &g entire female involucres %QLﬂuﬁ'ﬂwm%mam%ﬂaqa
Mastigolejeunea %@uﬂamﬂmiﬁﬂwﬂwﬁg\‘iﬁgugmﬂ enlarged dorsal epidermal cells WLa¥ entire
female involucres lﬂiﬁiﬁﬂwmz‘ﬁlwuLQWWIUE#@J’]“?IMJEN&QG Mastigolejeunea faisreaulilag
Sukkharak & Gradstein (2014) A ndeyanmuiigimans aulinves 7. viges Anguiformes WU
anglulszmaiifuaudiuazUszinadauedlale Tuvuefiaundnvesana Thysananthus finns
nszeiusdlngedluiunsouvemiviedis niuening uagnivawsn1  (Sukkharak, 2015)
fivaula Ao 33n1531A3129RWUL Bayesian inference analysis wandliiiiudn 7. ciliaris Sa8uving
wenuaziiiwanisnszaeiuseglulszmannadonazdulaiide (uaudnves . wydon
Anguiformes ﬁ(mwﬁ 2) ms#l T. ciliaris & enlarged dorsal epidermis (Sukkharak, 2015) 1Ju

[

s Inefiatuayueuduiust waerliduineinamansvesddudianuddy
ARITRILINTTHALAUNTUITIUVRANE Thysananthus  Wwazana  Mastigolejeunea M15818 M.
calcarata iﬁLﬁuamﬂ%ﬂmaqaqa Thysananthus Li‘]uqﬂaiiwiamiizwuaumeaﬁmgm‘imm
szm'waqa Mastigolejeunea wagdna Thysananthus Fadenndoetun1sdneIves Sukkharak &

Gradstein (2014) way Sukkharak (2015)

AUFNNUSITITIUINsAElusna Mastigolejeunea

Schuster (1980) l@idwunana Mastigolejeunea \Uu 3  anages laun  anages
Antholejeunea  R.M.Schust., @nages  Mastigolejeunea wazdanagey  Trigonolejeunea
R.M.Schust. laganates Antholejeunea ddnwagisiu A lobules with three teeth wazdlaunn
Westiahe Ae M. integrifolia (Steph.) Verd. (= M. indica); anagey Trigonolejeunea Qﬂéﬁﬂsﬁu

d93U M. paradoxa Verd. (= Spruceanthus planiusculus (Mitt.) Shi, Zhu & Gradst.) Janwue



Wiy A8 reduced female bract-lobule wag broadly rounded ventral perianth keel; uazanaeos
Mastigolejeunea ﬂizﬂauéffa&Jam%ﬂﬁl,m%aﬁgwmeuaaaqa Mastigolejeunea fianwaiziau As well-
developed female bract-lobule &g narrow  ventral perianth  keel I@aﬁqa&iaﬂ
Mastigolejeunea leigndnuunilu 2 wy fie wy Mastigolejeunea Usznausieaundniill triplicate
perianths wagyy Nigrae R.M.Schust. Usznaudeaundniia pluriplicate perianths sloulaiinisaa
Y Brachiolejeuneoides (Verd.) Gradst. Funilml dwdu M. recondita Faduviafinuluniy
oLy Adnwuzlal Av I orbicular leaves, pluriplicate perianths ey hyalodermis

U290 Mastigolejeunea  @nadas  Trigonolejeunea  gnéeluilluaniBnvesana
Spruceanthus luvaigiiaundnuesanagos Antholejeunea wazanages Masticolejeunea Sanaiiu
aun3nuasana Mastigolejeunea Autusneanlilag Sukkharak & Gradstein (2014) nsfnwiluads
i wuin quBnveny Nigrae usInysusiu Usenaume 3 ¥ila Ao M. frauenfeldii, M. nigra
wag M. plicatiflora lawiidnwauziau Ao elongate leaves, epistatic male bracts (8nLlu M.
plicatiflora) wag pluriplicate perianths @udn 2 taxa ﬁLﬂuam%ﬂ%wyj Nigrae @9 M.
auriculata var. rhodesica (Vanden Berghen) Sukkharak & Gradstein Way M. recondita (§9814
AULUUYDY M. My Brachiolejeuneoides) a3l pluriplicate perianths msanwluadedl wuinlsiidu
maaam%nmmmamﬁ 1n8 Mastigolejeunea  recondita Huaundnveawman M. humilis-M.
innovans-M.recondita-M. turgida-M. virens Tuveusdi M. auriculata var. rhodesica \Juaun@in
wouAan M. auriculata-M. eradsteinii-M. indica-M.repleta warilauduiudilufitosves M,
auriculata var. auriculata Imaﬁy’qaaamamLﬂuam%ﬂsuawyj Mastigolejeunea Fafldnvaau fo
leaves not conspicuously elongate Wag male bracts hypostatic %Qﬁgﬂaaﬂé’ﬂwmzﬁwﬂmu M.
auriculata var. rhodesica Wag M. recondita waglinuluaundnveunanny Nigrae Toyaninans
wandliniiudn  pluriplicate  perianths  laduiissuanuluny  Nigrae Wity woidanulumny
Mastigolejeunea 98

Mumisves M. ligulata B90eUSINgLIBAANANA Mastigolejeunea aenndafudnuniy
mﬁmgm‘iwm A N33 conspicuously elongate leaves, epistatic male bracts wag sharply 3-
plicate perianths Inadnwae conspicuously elongate leaves Lag epistatic male bracts @1u150
wuldluinanvoany Nigrae Tuveusdl sharply 3-plicate wuldluinanyomy Mastigolejeunea
aﬂ‘wm”mﬂammmwmwmamui NINd0InLuaY Awntsnuduiudidaiiauinisfiwenann
am%ﬂau ] vovdna Mastigolejeunea miﬂmﬂumLﬁ‘l&@l%ﬂﬂﬂiﬁ]ﬂ%ﬂ;ﬂi‘lﬂm%u B m‘ﬂ Ligulatae 1oy
faugniies 1 ¥ia Ao M. ligulata

Topology wandliiiiuin pluriplicate perianths Fududnumuguemy Nigrae HTwu1n1s
agedasvedatiey 3 Assluana Mastigolejeunea uanINUFIBUI asnFnusazyinuariugueas

anatidasneaulilag Sukkharak & Gradstein (2014) fusswygusauiu enviu M. humilis, M.

gradsteinii Wag M. indica



Mastigolejeunea humilis 10819l 1-3 1Husegrsiiiivananniviede agﬂumamﬁ
wenifufu M. humilis §rog1sit 4-5 Sadusaogrsiiivanannivuenin eghslsfinu §3deliny
Snunigmedugruinerfawnsothainldlunsuen M. humitlis Mfiuananyivields senan M.
humilis — FAusnarnnivueninld uenaind delimudnuasnmedugiuinenfiaduayuin m
gradsteinii waz M. indica lflussnyswsauiu n154iin morphologically cryptic speciation fgi
finuluaundn 3 yiavasana Mastigolejeunea (M. gradsteinii, M. humilis, M. indica) wulalu
lusIaIWﬁLLazam%ﬂﬁmaJaqasuaa'Nﬁ Lejeuneaceae U @na Diplasiolejeunea (Spruce) Schiffn.
(Dong et al, 2012), @na Cololejeunea (Spruce) Steph. (Yu et al, 2013), @na Lejeunea
(Heinrichs et al., 2013), @na Marchesinia Gray (Heinrichs et al., 2009), @na Microlejeunea
(Spruce) Steph. (Dong et al., 2013), @na Spruceanthus (Shi et al., 2015) wagana Thysananthus
(Sukkharak et al., 2011) ‘mﬂLﬁmﬁwmuﬁaazmﬁﬁﬂmﬁmamqmLsumm'iﬂszmaﬁuémaumamﬁm
zveliRnduanIULUes cryptic speciation 1A (Shi et al., 2015)

nansAndEusuIn M. auriculata waz M. humilis shesiaiu Fedenadetuiisieanuls
Tne Wilson et al. (2007) waz Sukkharak et al. (2011) uenaniiduansliifiuin M. turgida sing
sliafuiu M. auriculata egne¥niau Inereuntnil Sukkharak & Gradstein (2014) L@uadn M.

turgida o duilulndves M. auriculata

#1199 Mastigolejeunea florea

nnsaneid wanaliifiudn Mastisolejeunea florea lsvJuanu13naes
ana Mastigolejeunea wililuanndnvesana Spruceanthus lasfaudusiudiduiitostu S
theobromae Fafinsnszareiudianslulsemaoniines Masticolejeunea florea \uaesiisn
finulunivuenini tnefiwanisnszaneiusluwawensning Sunnuazuensninandluauisssma
unugily 8nwzlaAY A robust stems without enlarged epidermis, an acute-apiculate leaf
apex, cells with rather broad, truncate ends ag with small trigones which are mostly
simple-triangular Wag not clearly cordate, the frequent presence of 2 intermediate
thickenings on longer cell walls, frequently reduced lobules, distant underleaves, wag bifid
female bracteoles lnganwazainanilinuluauiinvesana Mastigolejeunea 3 9 winulu
aundnuesana Spruceanthus eiandndiuau 15 wila laedl 14 wiadfivansnszaneiusluniu
Fouaznivuensn uasdl 1 wfln Ae S, theobromae Aifinsnszaneiudianiglulseing
18NS (Shi et al., 2015) uazianuwaugiau A robust stems without or with weakly enlarged
epidermis, leaf apex rounded or acute-apiculate, isodiametric to elongate leaf cells with
simple-triangular to radiate trigones, homogeneous oil bodies, underleaves distant or

imbricate, female bracteole entire or bifid, W8y perianths with 5-12 keels (Shiet
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al., 2015; Wang et al., 2016) Mastigolejeunea florea ﬁé’ﬂwmzﬁaamﬂé’aqﬁ’uam%ﬂﬁuaqaqa
Spruceanthus Hupg1aR uduAnang Ao il 3keeled perianth wona NG nessudadudnuase
ﬁwﬁmﬁaqa Spruceanthus Lmﬂ@mmﬂaqaﬁu 9 (Shiet al,2015) wagslsnmu delifisreeu
Snunzvomeathiiilu M. florea fetfu dedsanisdaruiniuedisbaiielilideyavemingy
soly uenanil mnuduiudiduiteswes M. florea waz S, theobromae atfuayulasnisd
elongate leaf cells luviaeswiln Inodnwazsnarndudnvasiinulgonluaundnves
Spruceanthus tagiisrgauiiiedlu S. mamillilobulus (Herzog) Verd. 31nUsginedu (Wang et
al,, 2016).

& a
N1TUATULUAINI9DYNTUITIUY
nsfnerluafell WWunisfnwilddeyasinnisfneinuniudiiesiisnana

q

Mastigolejeunea wavanaThysananthus Tusgaulan LLazms‘imeﬁmq%ﬂuLaqaﬁﬁﬁﬂmmﬁm
yosanIniisansanannni 95% uandlifufednuasmeduginedinistunaylinudnuasi
ansnsathulilunisusnisaesanasananiuld saesanadidnuaezsaniu Hua rigd, thick stems
without hyalodermis, absence of Frullania-type branches, convolute leaves (when dry),
elongate, prosenchymatic leaf cells with cordate to coalesced trigones, segmented oil
bodies, broadly obovate to spathulate, undivided underleaves, gynoecia with 1-2 lejeunoid
innovations, 3-keeled perianths, a non-arcticulate seta, absence of specialized means of
asexual reproduction Wil perianths ‘1'7iLﬁmLﬂﬁiﬁﬁummnﬁgmmaqaﬁImmw‘u entire wulu
Mastigolejeunea WaghuU entire %38 toothed wulu Thysananthus wiinsaninuiililanunsa
T&nunedindrilunsusniisaosanald

HesnneuduiusilndiAsaiuuay lifidnuuemeduguinerfiannsatuldlunisue n
fansananananiuld §ide3aausly mana Mastigolejeunea fuana Thysananthus lagan
s¥Audna Masticolejeunea lluanadesvesana  Thysananthus  wazdeauBnvesana
Mastigolejeunea TWiduaundinuesana Thysananthus enviu M. florea S?iqgﬂé’wﬁuam%ﬂsuaaaqa
Spruceanthus #stiu ana Thysananthus 3aduana Wuanafifsiunaudninndudusuassos
19A Lejeuneaceae 29A888 Ptychanthoideae (399970dNa Lopholejeunea) Imﬁam%ﬂﬁu’mm

30 viln wazilunilsluanaifidrwuanundndununnnilasunisdnymunmuluszaulan



11

[

AUTTEEANYUEVRENA Thysananthus Hfadl

Thysananthus Lindenb. in Lehmann, Nov. Stirp. Pug. 8: 24, 1844.
Type. Thysananthus comosus Lindenb.

Description. Plants with projecting growth, irregulary pinnate (dendroid and regularly pinnate
in T. fruticosus), ascending to erect or pendent, glossy green or dull green, becoming
brownish-green, dark brown to blackish in older portions, when drypale yellow, yellowish
brown to dark brown. Branches Lejeunea-type; flagella present on the older portions of
stems. Stems rigid, without hyalodermis (exceptionally with hyalodermis), ventral merophyte
5-18 cell rows wide; in cross section orbicular to elliptic, epidermal cells as large as
medullary cells or dorsal epidermal cells larger and somewhat thinner-walled than
medullary and ventral epidermal cells, walls brownish-pigmented or hyaline. Leaves usually
imbricate, when dry usually suberect and appressed or convolute (rarely spreading and flat),
when moist weakly convex with apical part plane and not recurved, to strongly convex with
apical part turned to ventral side and recurved, to subsquarrose; leaf lobe symmetrical or
asymmetrical, ovate to ligulate, apex rounded, obtuse, acute or apiculate, dorsal base
cordate or auriculate, dorsal margin entire or toothed, plane or incurved; cells elongate-
hexagonal, rarely subisodiametric (T. retusus (Reinw., Blume & Nees) B.M.Thiers & Gradst.),
vitta absent or present, trigones cordate, often large and coalesced, intermediate thickenings
0-2(-3) per cell (walls + evenly thickened and trigcones obscure in T. retusus); cuticle
smooth; oil bodies coarsely segmented, Calypogeia-type,2-6(-8) per cell. Lobules ovate to
oblong-rectangular, 1/10-1/2 x lobe length, inflated; keel smooth, curved; lobule apex
oblique or truncate, free margin with 1-4 triangular teeth or without teeth; hyaline papilla
pyriform-oblong, positioned on the inner side of the lobule near the proximal base of the
first tooth. Underleaves distant to imbricate, usually slightly squarrose, broadly orbicular to
spathulate, apex rounded to truncate, entire or toothed, plane, recurved or incurved,
margins entire, recurved, bases cuneate or auriculate, underleaf bases free or adnate with
leaves on one side; rhizoids pale brown; secondary rhizoid discs absent. Dioicous or
monoicous. Androecia terminal to intercalary on Lejeunea-type branches, bracts and
bracteoles in 2-19(-24) pairs, bracts epistatic or hypostatic, bracteoles similar to
underleaves; antheridia 1-2 per bract. Gynoecia terminal on elongate branches, with 1-2

lejeuneoid innovations, innovations repeatedly fertile, forming a monochasial or dichasial



12

pattern, or both, bracts and bracteole in 1(-3) series; bract margins entire or toothed,
lobules 1/3-1/2 x lobe length, apex apiculate to bifid; bracteoles spathulate, apex rounded
to short-bifid, margins entire or toothed, plane or recurved. Perianths obovate to cylindrical,
3-keeled, in some taxa becoming 5-11-plicate ("pluriplicate") by the development of
supplementary folds, keels toothed in the upper 1/3 or entire; beak (0-)3-5(-11) cells in
length. Calyptra 1-2-stratose. Sporophyte exerted up to 2.5 mm above the perianth; foot
of 5-8 transversal cell rings; seta 17-25 cells long, non-articulate when elongate, made up
of 16 outer rows of cells and 4 inner rows; capsule globose, dark-brown to blackish,
dehiscing from the apex downward into 4 valves to 3/4 of their length, with a rectangular-
shaped hinge, inner valve surfaces covered by a yellow-brown, monofenestrate or
plurifenestrate layer of thickening; elaters with one brown spiral band, 66-82 per capsule,
elateroids present or absent; spores subisodiametric to oblong, surface with numerous
bluntish papillae, 1-4 rosettes per facet, rosettes with 5-9 sharp, smooth papillae.
Sporelings Lopholejeunea-type. Vegetative reproduction by regeneration from dorsal or

ventral leaf surfaces; specialized asexual reproductive devices absent.

Distribution. Widespread in the Tropics extending northwards to Japan and southwards to
New Zealand; in lowland rain forests and montane forests, savannas, mangrove forests,
logging areas, along roadsides, in cultivated areas (plantations, gardens, etc.), from the sea
level up to 3100 m.
N3INIUUNTDIEANA Thysananthus feil
1.Thysananthus subg. Thysananthus
Perianth keels toothed, rarely entire. Dorsal epidermis not enlarged,
occasionally enlarged.
1.1. sect. Thysananthus
Leaf lobe without vitta. Dorsal epidermis enlarged or not enlarged
1.1.1. subsect. Thysananthus
Dorsal epidermis not enlarged. T. aculeatus Herzog, T. amazonicus (Spruce)
Schiffn., T. appendiculatus Steph., T. comosus (type), T. convolutus Lindenb.,
T. discretus Sukkharak & Gradstein, T. gottschei (Jack & Steph.) Steph., T.
spathulistipus (Reinw., Blume & Nees) Lindenb.

1.1.2. subsect. Anguiformes
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Dorsal epidermis enlarged. T. anguiformis (type), T. calcaratus, T. ciliaris, T.
pancheri

1.2. sect. Vittati Verd.

Leaf lobe with a vitta. Dorsal epidermis not enlarged.

1.2.1. subsect. Vittati (Verd.) Sukkharak
Plants dendroid, leafy stems arising from a creeping stoloniform shoot,
recularly pinnate. T. fruticosus.

1.2.2. subsect. Sandeanthus (B.M.Thiers & Gradst.) Sukkharak
Plants not dendroid, leafy stems not arising from a creeping stoloniform
shoot, irregularly pinnate. T. mollis Steph., T. montanus, T. retusus (type)

2. Thysananthus subg. Mastigolejeunea (Spruce) comb. nov.

Perianth keels entire. Dorsal epidermis enlarged, rarely not enlarged.

2.1 sect. Mastigolejeunea
Leaves not conspicuously elongate. Male bracts hypostatic. Perianths 3-10-
plicate. T. auriculatus (type), T. gradsteinii (Sukkharak) comb. nov., T. humilis
(Gottsche) comb. nov., T. indicus (Steph.) comb. nov., T. innovans (Spruce)
comb. nov., T. reconditus, T. repletus (Taylor) comb. nov., T. truncatus
(Mizut.) comb. nov., T. turgidus (Steph.) comb. nov., T. virens (Angstr.) comb.
nov.

2.2. sect. Ligulati sect.nov.
Leaves conspicuously elongate. Male bracts epistatic. Perianths 3-plicate. T.
ligulatus (Lehm. & Lindenb.) comb. nov.

2.3. sect. Nigri (R.M.Schust.) comb. nov.
Leaves conspicuously elongate. Male bracts epistatic, rarely hypostatic.
Perianths 5-11-plicate. T. frauenfeldii (Reichardt) comb. nov., T. nigrus (Steph.)

comb. nov. (type), T. plicatiflorus (Spruce) comb. nov.

New names and new combinations

For full synonymy and type citations see Sukkharak & Gradstein (2014).

Spruceanthus floreus (Mitt.) Sukkharak & Gradst. comb. nov.
Phragmicoma florea Mitt., J. Linn. Soc., Bot. 22: 323. 1886; Mastigolejeunea florea (Mitt.)

Paris
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Thysananthus subg. Mastigolejeunea (Spruce) Sukkharak & Gradst. stat. nov.
Lejeunea subg. Mastigolejeunea Spruce, Trans. & Proc. Bot. Soc. Edinburgh 15: 100. 1884,
Mastigolejeunea (Spruce) Steph.

Thysananthus sect. Nigri (R.M.Schust.) Sukkharak & Gradst. comb. nov.
Mastigolejeunea sect. Nigrae R.M.Schust., Bryologist 64: 167. 1961.

Thysananthus sect. Ligulati Sukkharak & Gradst. sect. nov.

Leaves conspicuously elongate. Male bracts epistatic. Perianths sharply 3-keeled.
Type.Thysananthus ligulata (Lehm. & Lindenb.) Sukkharak & Gradst. comb. nov.
Jungermannia ligulata Lehm. & Lindenb., in Lehmann, Nov. Stirp. Pug. 6: 39. 1834,
Mastigolejeunea ligulata (Lehm. & Lindenb.) Schiffn.

Thysananthus auriculatus (Wilson & Hook.) Sukkharak & Gradst. comb. nov.
Jungermannia auriculata Wilson & Hook., in Wilson, Musci Amer. Exsicc. (Southern States) n.

170. 1841; Mastigolejeunea auriculata (Wilson & Hook.) Steph.

Thysananthus auriculatus var. rhodesicus (Vanden Berghen) Sukkharak & Gradst. comb.
nov.
Brachiolejeunea rhodesica Vanden Berghen, Bull. Jard. Bot. Brux. 21: 94. 1951,

Mastigolejeunea auriculata var. rhodesica (Vanden Berghen) Sukkharak & Gradst.

Thysananthus calcaratus (Steph.) Sukkharak & Gradst. comb. nov.
Archilejeunea calcarata Steph., Sp. Hepat. 4: 724. 1911; Mastigolejeuneacalcarata (Steph.)
Verd.

Thysananthus gradsteinii (Sukkharak) Sukkharak & Gradst. comb. nov. Mastigolejeunea

gradsteinii Sukkharak, J. Bryol. 36(1): 56. 2014.

Thysananthus humilis (Gottsche) Sukkharak &Gradst. comb. nov.
Phragmicoma humilis Gottsche, in Gottsche, Lindenb. & Nees, Syn. Hepat. 299. 1845;

Mastigolejeunea humilis (Gottsche) Schiffn.


http://www.ville-ge.ch/musinfo/bd/cjb/hepatic/basio.php?no_record=2738

Thysananthus indicus (Steph.) Sukkharak & Gradst. comb. nov.
Mastigolejeunea indica Steph., Sp. Hepat. 4: 776. 1912.

Thysananthus innovans (Spruce) Sukkharak & Gradst. comb. nov.
Lejeunea innovans Spruce, Trans. & Proc. Bot. Soc. Edinburgh 15: 103. 1884,

Mastigolejeunea innovans (Spruce) Steph.

Thysananthus nigrus (Steph.) Sukkharak & Gradst. comb. nov.
Mastigolejeunea nigra Steph., Hedwigia 30: 206. 1891.

Thysananthus plicatiflorus (Spruce) Sukkharak &Gradst. comb. nov.
Lejeunea plicatiflora Spruce, Trans & Proc. Bot. Soc. Edinburgh 15: 104. 1884,
Mastigolejeunea plicatiflora (Spruce) Steph.

Thysananthus reconditus (Steph.) Sukkharak & Gradst. comb. nov.
Ptycholejeunea recondita Steph., Hedwigia 35: 122. 1896;

Mastigolejeunea recondita (Steph.) Mizut.

Thysananthus repletus (Taylor) Sukkharak & Gradst. comb. nov.
Lejeunea repleta Taylor, London J. Bot. 5: 392. 1846; Mastigolejeunea repleta (Taylor)

A.Evans

Thysananthus truncatus (Mizut.) Sukkharak & Gradst. comb. nov.

Mastigolejeunea truncata Mizut., J. Hattori Bot. Lab. 61: 292. 1986.

Thysananthus turgidus (Steph.) Sukkharak & Gradst. comb. nov.
Mastigolejeunea turgida Steph., Hedwigia 31: 170. 1892.

Thysananthus virens Angstr., Ofvers. Forh. Kongl. Svenska. Vetensk.-Akad. 5: 131. 1873.
Mastigolejeunea virens (Angstr.) Steph., Sp. Hepat. 4: 776. 1912.

15
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Fossils

Thysananthus bidentulus (Gradst.) Sukkharak & Gradst. comb. nov. Mastigolejeunea

bidentula Gradst. Nova Hedwigia 57: 365. 1993.

Thysananthus contortus (Gopp. & Berendt) Sukkharak & Gradst. comb. nov.
Jungermannites contortus Gopp. & Berendt in Berendt, Die im Bernstein befindlichen
organischen Reste der Vorwelt 1(1): 114. 1845; Mastigolejeunea contorta (Gopp. & Berendt)
Gradst. & Grolle.

Nawan (Output)
1. senunsITeaduauysal

Iesenunsideaduauysal 9w 1 ady
2. UNAUITY (AIAKNUIN)

Igunenuddeildsunisneusuliifuilunsasseduuiud s1uan 1 atu fe
Sukkharak, P, Gradstein, SR. accepted. Phylogenetic study of Mastigolejeunea

(Marchantiophyta: Lejeuneaceae) and an amended circumscription of the genus
Thysananthus. Phytotaxa.

198115815 Phytotaxa agllugnudeya Thomson Reuters (ISSN: 1179-3155, E-ISSN: 1179-
3163, New Zealand, Magnolia press) LLazgquﬁaga SJR (SClmago Journal Rank) if1 Impact
Factor U 2015/2016 iy 1.087 AA1elndd 2 a1w13wn Plant Science
3. nMseunIiaulaen1sitauanaduIeTumulsEyNIvINTg

Wudarundlunisussersfiiavlugiugineinsfuidy a1vrinetemansdinim
walwladPinm Fiinefnw mereansuazmalulagnisiun n1sdanisivnn lunsusesinnis
sedund “Ingnmandide asedl 97 Tuhde “asssamduni: UnaguueINIsfnyImuniugiies
Aseana Thysananthus wag Mastigolejeunea luseaulan” Tufufl 25 wuanax w.e. 2560 o
ANEINGIENT UATINBIRBYTNY (i 3)

TanenanuiIdeuwuulUawmesdiannseiing (e-poster) Wite “A phylogeny of
Mastigolejeunea (Marchantiophyta: Lejeuneaceae) -- Evidence for reduction of
Mastigolejeunea to subgeneric rank in Thysananthus and transferring M. florea to
Spruceanthus” Tun13Usey3vINITIEAUUILITIR “XIX International Botanical Congress 2017”

24 the Shenzhen Convention and Exhibition Center Liaagusau Usmma'}ﬁﬁm%’gﬂﬁzwnu%u
JENITUN 23-29 NSNYIAY WA, 2560 (1991 4)

IasunsmeusuliiiausnanuITELUUUTIENY ¥te “Phylogenetic Study of the

Liverwort Genus Mastigolejeunea And an Amended Circumscription of the Genus
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Thysananthus” Iumiﬂ'ﬁzéqmsmmismummémm The 17 Flora of Thailand Conference
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MW 3 usserefievlugiugIng nssuly Tunsuseadvnssedued “Inereanside asan 97
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Al 5 dnauenanidenuulvanesdiannsedind (e-poster) Tunisusyyuivinisseiuuuief

“XIX International Botanical Congress 2017”



Focest Harbarsar

The Forest Herbarium,
Department of National Parks, Wildlife and Plant Conservation
61 Phahonyothin Road, Ladyao
Chatuchak, Bamgkok 10900 Thailand
Phone/Fax. +662 2579 6666 ext. 1472

4 July 2017

Assistant Professor Dr. Phiangphak Sukkharak
Department of Biology, Faculty of Science,

Burapha University 169, Long-Hard Bangsaen Road,
Mueang, Chonburi, Thailand.

Dear Dr. Phiangphak Sukkharak,

On behalf of the Organizing Committee, I have a great pleasure of inviting you to participate and
present an oral presentation on the 17" Flora of Thailand Conference which will be held during
21-25 August 2017 at Deevana Plaza Krabi Aonang Hotel, Krabi, Thailand. The conference is
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Your submission “"Phylogenetic Study of the Liverwort Genus Mastigolejeunea
And an Amended Circumscription of the Genus Thysananthus”.

I look forward to seeing you in Krabi.

Sincerely yours,

Hosgpd Mo, oo

Phongsak Phonsena, Ph.D.
Director
The Forest Herbarium

Flora of Thailand Conference”
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