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Abstract

Podostemaceae, a family of aquatic flowering plant restricted to river rapids and
waterfalls are widely reported to be the high incidence of endemism and in need for
conservation. The present study analyses endemism and conservation status of the
Podostemaceae in northeastern floristic region Thailand using past and current taxonomic
records, personal field collections, geographic ranges, IUCN assessment, and a combination
of river number in which a species occurs. The plants grown in one river and two rivers are
considered as narrow endemic species. Among the six genera and 22 species recognized,
two genera are endemic, eighteen species are endemic to Thailand, eleven species of the 18
are narrowly distributed and confined in northeastern floristic region, and the other 4 species
are not endemic. Considering the conservation status, two species are classified as Critically
Endangered distributed in a single river, ten species as Vulnerable distributed in 1-2 rivers, six
species as Near Threatened, two species as Least Concern, and two species as Data
Deficient. Loei province is the most species-rich area in Thailand with 12 species, five of

them are restricted in Loei.
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1. anudAywaznuvaslyminiingside

~ ¢ & A 8 o S aa < A f '

WY Podostemaceae LJuiinthiinennuluwvanisssunafiazenn wazduivegluing
Fowonsgayiiug  szdnlugiduiinduien dveuwanisnszateiug f9dn Aaluwitiany
WEY UINNLRYY ALAEY saUsemAmen (Kato, 2004 and 2006a; Cook and Rutishauser, 2007;
Kato and Koi, 2009; Koi and Kato, 2012; Werukamkul et al., 2012) ﬁsdﬂfjmﬁéfaﬂl,ﬁmauimuu
luadiy UshauiUalutiianvsennsniinsilisuulamesseduinmugania  Hyasaneninings
wseaglulpauny ¥9inveseivisnlifetiung (vegetative organ) Wuwaseyedldilvaigedlu
gy uasiileszAuthanadlumiudsiieenslnaiui uaznanuiu fana Falnanuindumnse
nsanvesszauildlmssivingWumiiouivinedaug  daumanmenavsedsingey
WaguwUas dwhudwiseuudsnasny fiwaddliaunsansgivlnasuingdnstia LLazquymleU

& = 1 dy < Y 1 dy = 1 a a

nmsusIngviseaymeluvesiivnguiiasidusiumeinmsenisivsunlasvesaningiionnialay
Aunmyesin (Philbrick et al., 2010)

Yagtudaldanunsaunfivnguilulgnueniuila  nseusnéiivasdilseaduniseuysntunas
a 1 = =~ dy A 1 ¥ o a I~ 491} a 1 1 A g
NOYVINY Lummﬂwuwﬂ’mmaLLmlmgﬂmmaLUaaumuwuwmwmmsu LRTLNIZWAIANG ¢ MUy
waofesssd Ieauduuvasihldvesgueu (9w oavih $ndn) afadeuldiduunasiide
wasulnih vialuanuiivieniien asweduaznihaulvagnszuatn vilesAusznauniaaives
ynvdeuly Yadewmarilunnzanan lienusanzausenisiasydulavesiivandosamazlu
‘:4' = A A4 2 o Y a .
mqmwmwmlﬂmmww Fedannlaannn1sineINyUsEeInsves  Hanseniella  heterophylla C.
Cusset Fudufivduienvading (Cusset, 1992; Kato, 2004) WmaWUTLAIEIUAITTA BalUa1Y 810D

= % o le’dl ’6’ 1 U 1 1 b4 dll

Q50 Jwdalay (Kato, 2004) vauzdiivgaynevun Urlulniuwiaveannaeniia nszuised ey
mwﬂﬂsﬂﬂjmiaiwﬁumwamaGmiuLLﬁl‘V\I‘WW 38 Terniopsis filiformis Werukamkul, Ampornpan, Koi
and M. Kato mawwLmqmaﬂauaummﬂﬂmu gNBNNaIe Jminiag ﬂawuwﬂmmmawmﬂ
wnaiyile mezvendsannthuteu nfiuiinunsnssy LLawmmaaLLmuwwmummmuminﬂ
NANARNISINEASIEITEAULNAA dutennnTulduLawiodien wazgagaulasuiannuns dale
Usnginfisfanatios nssnasnalinisuazesjaie Jdmanon1sduiiug wseiivasdildudn
Tunsvenenug dnvaglassasnwesivervvsludntedeniiaifivlnmiudswonsaymensieiu
flvwadin adlaite 1 o, liidanlaniavhsganinuauls susiedetead waglanud suguluviodiu
% 1 [~4 4 1 1Y v ' o = 1 & d'u M Yo al'
Wnlailuneaduavamsne  wagliidnUselevivesiu  ekdidundunauazlilasuainuaulanae
Undlos Ussmalnedianuvainuaienia®inimees Podostemaceae gefignatuvivioide wuiy 10
@na 50 vila Wudeduien 39 sfia (Cusset and Cusset, 1988; Cusset, 1992; Kato, 2004 and
2006a; Kato and Koi, 2009; Werukamkul et al., 2012; Werukamkul et al., inpress 2015) Kato
(2006b) Anw1aYNTHITIW (taxonomy) WANWITAUINITTLLENa (molecular phylogeny) wag
mansgeiuguesii  Iasuinssmalneduaudnansesnisnssaneiug  waedimuinisvesiiy
249A Podostemaceae luniuwawde wariilanianuivsiatnuo1dnisaisialusuian



TusfnesdmuiiFesiin  Podostemaceae Tuuszimalneidunanuvetinidesnanany
v unaenuuiesety uagldwuelafudutunnedaifinisinwufiady (Warming, 1901;
Royen, 1957 and 1965; Cusset and Cusset, 1988; Cusset, 1992; Kato, 2004 and 2006a; Kato
and Koi, 2009) welaifinsUssidiuaniugniseysny wagnsdimdnlainduivduieniu Wuiedu
Fenaswide fegatu Hydrobryum tardhuangense M. Kato wawdladnfufivdudeny
mETitaneadies Sminaeurasien (Kato, 2004; Werukamkul et al., 2012) dagdumunis
nszeRusidaviafiualan (Werukamkul et al, submitted) uagthanaathatu Ussne  an
s13uUszwsUlneUsenrua (Koi and Kato, 2012) fiszduaysny lndgnanaiu (Koi and Kato,
2012; Werukamkul et al,, 2012) w38 Hanseniella heterophylla C. Cusset LﬂSLsﬁﬂiﬁ]’jﬁLﬂuﬁﬂiﬁu
Femuameihanuddant Smiafvalaniftesuiaiien (Cusset, 1992)  Uagtumunsnszane
TugAdminaese (Kato, 2004; Werukamkul et al., 2012) Sszdiueyiny Tndgayius ns1zduau
dsevinsanas (Werukamkul et al., 2012) é’aﬁ?ummifﬁmauﬂsﬁﬁm (taxonomy) Lﬁuﬁﬁﬂgm
dfndmiulssfiumnuduiviufewasssiuayindvesiivansd Podostemaceae (Philbrick et
al,, 2010)

mMsAnsanunwiviuAsILazanuznseusntuesiivasd  Podostemaceae  lunia
pziusenidoanile (Mun1sulinievesgiimansive) vesUsamalne erdusiudeyavesituisd
Podostemnaceae v03UsuinAlNg Tu The IUCN Red List of Threatened Species wazlddunsunis
dansuaymseyinuiugnssufivvesUsama  uazSamurdandalinednenuinnou  Faazifiud
ANUIANUBUNTUITIUNVEY  Podostemaceae  YIMLI1FANKAL FIUIUNTNEINTNTTUNYVRIUTENA
nsisausdaiutudulseloniinensionisinediussuuine  (systematics)  29fu
Tu1n13 (phylogeny) LLazLﬁul,am%agaiuﬂﬁl,%auﬁmaﬁ Podostemaceae Tu Flora of Thailand
wagddlditudeyadowiuresmsitelumdurosinisdil

2. 9QUszaAvalATINITITY

1. iledsranunnvesiiviuien wasdsuliussiuoysntuesitvudiazyiin vosiivied
Podosteraceae lunanziusaniduunievesussinelne

2. ievheteviianeglutnedeseyinsuesiiznsd Podostemaceae lumanyusen-
desnilavasusenelng

3. WleUSulgseyavesdnuauanatavyin wagnisnsyaneiuguefivasd Podostemaceae
lunengiueenideamilovaslsemalny

4. \ooyinsarimannvaesiInmuesiund Podostemaceae

3. YBULUNYBILATINIGIRY

IMITIUTINTYAATUOUNTIITWANYIA  Pdostemaceae  veIn1ARyiuoBNELloYas
UszinAlngwlsmunipvegliaansiy 91nenasuazInnIsdIsaniaauy iufmegauwasfinw
yoummanszeiugosiis Tuihanuasudsilegluuazueniiuignetuuiend  nsnwiusdng
Uuagyhevisegudivingin ﬁwnwsﬂszma%’amﬂaﬁwm wazthiUssduanunmileiudeduas
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1. dnwauzlasead19veenvaed Podostemaceae

Podostemaceae Ldufiwthilnen  fidnualasadimdugudsunadiunniiviinen
vhlU sndemsimusdiuvesInuazddueenaIniu (Rutishauser, 1997) lassa¥unonansusnn
LﬂﬁSLWﬁﬁLLa“LWﬂLﬁﬁJLﬂﬂﬁuﬁLﬁumu%}ﬂ LLa“Lﬂué’ﬂwmvlﬁmmqé’mmuﬁwmﬁLLamﬂ’jWLﬂuﬁ%ﬁmaﬂ
aammlummmmwm (vegetative organ) llﬁﬂ“lﬂmuL‘UuLLﬂUViiaLLN‘ULLUuaL“UEJ’J LNNEULUUUUAUNTD
mmwﬂmuﬂquﬂu LouvSouNuL Y Tiduassiuas wanfuetozadislusavaen dnvas
wuiindelaluduazanesidn innnitiinen Imaasmmﬂummumaqaqa Dalzellia Wight wag
usinvesana Hydrobryum Endl. NAIINNSAARIUNSTAILNNSYee e RliiAeafumA Aau
wdaiFusen Unngin fivana Dalzellia a$1senusnifa (plumule) wivganisiadgmdsniily
Aatuaedly warliadrenasnusniin (radicle) wazsnditAy (adventitious root) WHUALUYANIZUY
wuwmmmmmuawaw%ﬂ%Lam (Jager-Zurn, 1995; Ima|ch| et al. 2004) muaﬂa Hydrobryum
liladwiwenusnifinuazsinusniin uiadiesndiey ‘mwwmmmﬂmawmaamwmwmamuaau
TEluiaes (hypocotyl) iﬂﬂﬂLﬂwﬁm'%auu,ﬁuLLr;JuﬁL%mLmzuuﬁu (Suzuki et al, 2002; Koi et al,
2012a)

2. NLAWUTVDINYI9A Podostemaceae

slandfivdiuszana 54 ana 300 via wivewinnanuazeusniléiiuindian 20 ana
137 wila Mivwensnuavans1susguIninants 4 17 ana 80 viia waslunivie@euavesansiied
18 ana 84 ¥l (Koi et al, 2012a) dwsulsewealnedl 10 ana 50 ¥lla egluleddoy
Tristichoideae 3 @na 14 wila uAvadgos Podostemoideae 7 ana 36 vl iufivduifielu
Uszwmalnede 39 via (Cusset and Cusset, 1988; Cusset, 1992; Kato, 2004 and 2006a; Kato and
Koi, 2009; Werukamkul et al., 2012, Werukamkul et al., inpress 2015) aqaﬁﬂuu@iazﬁuﬁ
fanantnidufiniiufer Guanchanafivwardldiunsuiufusmuuaumingaudessuuing
fisfuendeaglainuiiy  Podostemaceae lufiufiuenivnaudgns uasiiuivlifhinnuazuis na
nyiueeniuuvilevesUszmalnguainmanugimansiyle 12 §amia wuitwed Podostemaceae
6 ana 18 vl egluldegey Tristichoideae 2 a@na 3 wila laun ana Terniopsis 2 ¥im uag
Dalzellia 1 vlin wagagluiiddos Podostemoideae 4 ana 15 viia lauf ana Hydrobryum 8 wii
Polypleurum 5 %is Hanseniella 1 win wag Thawatchaia 1 wia uiwduieavesna
pyiueanewunila 10 ¥ia (Kato, 2004 and 2006a; Kato and Koi, 2009; Werukamkul et al.,
2012) Finiasiianuvainvatsvesiugiivanndign (ms1e 1) anflleeny 2 ana 4 vile (Kato,
2004) Wt 6 ana uaz 12 wiln Dufivedalud 4 ¥ waefiviliweinenundouluussme
lne 2 win vhmaUszidlussaveying Huitalndgayiusesnada 4 viln Tndgaysius 3 vl oo
nsgayiug 4 vile LLaummmLaaqmmmiam‘wuﬁ 1 ytn (Werukamkul et al., 2012)

“UE]HaIWJ“UENmiﬂiuﬁl’lﬁlwuﬁqLLawﬂ’liLUaEJULLUa\mNa‘L%ﬂi@J’Jﬁ’m Lﬂum’mgmmﬂua&m?qu
miﬂsuﬁuamumwﬁﬁnﬁwﬁmLLasamusmiau%ﬂﬁ (Philbrick et al., 2010) Yeyalvveinis



nszefusinuniefindeududsddamn msAnmmaauuaunsalidneulddiian via
ﬂsaﬁLﬂsﬁijﬁuﬁﬁmagjLﬁaﬁuﬁﬁm LLm’WU’jwﬁmimzmaﬁuﬁ:ﬂ%ﬁu fe819tU  Hydrobryum
japonicum  Imarmura tngidladduiviuieivesssmaduu  wunemeuldueanizinda
(Imamura, 1929) agtiunuiinamileuaznianans (Cusset, 1992) uaznansfusen ioauniioves
Usznelne (Kato, 2004; Werukamkul et al., 2012), msldvasuanaguiu Usemedu (Kato and
Kita, 2003), waznawiovasuseinaionuny (Kato, 2011) izﬁ’uaq%’ﬂﬁﬁqLﬂﬁawﬂumjuﬁlﬂuﬁ’ma
ﬁaaﬁqmamsqﬁgﬁuﬁ: (Werukamkul et al., 2012) ﬂ’]iL‘U?ﬂlEJIJLL‘U@WI’N@Hﬂiuﬁﬁﬁuﬁﬁﬂ’s’mﬁ’]ﬁjﬁymﬁﬂ
wuiy 1wy vdafiefiaeAniideieiy  msgsluuuiAsundastdifaaneauususludiu
TnssatsitlaiAendestummanndanndenlundasiuil (Philorick and Novelo, 2004) wsiduwiln
WEni lWuaNnRanIsAnwAIAauINkazsEaUluananudn Polypleurum rubroradicans ag P.
longicaule Wufivliaderiu videfwiineszyinduriafertu uinmondanngiisiady 1wy
§10819WY Hydrobryum phetchabunense M. Kato and Koi (Kato and Koi, 2009) wedlaindu
H. loeicum M. Kato (Kato, 2004) %58 Hanseniella smitinandii M. Kato (Kato, 2004) 1agd1ta7n
vJu Han. heterophylla C. Cusset (Cusset, 1992)

uni 3
A5 1TUN152Y

1. Wuidnwn

manzTuoondsandesunisudsesgimansiio (Ul 1-3) Uszneusne 12 dmin éun
nWAUg vouuAy uaswul Janw nwTysal Wmanseny YnAns Ly ANAUAT ViuedANy
uastd uargassll Megsevineasiigndl 15°05 wile f4 18°21" wnile uazassigail 100°21
pyfupen 9 104°46 mfueen fufivszana 89,597 mseAlawms uddmiadinufivied
Podostemaceae # 6 Jwin loun uasnuy 9w INgsYsDl 4NAIMNT LAY wArRRIell ANy
piomeuiadu 3 geniadaau Gou du wum) wargivssmmduiiufiguigs Wusudr fben
wazufsiuauan faufiunfuiuaunndesds lunaunszuathlvaden fu aueglddviome



Turuas Fuvnsteulnanuiiuarunesioulini Jadusnvasmsinalvinzaunenisasgyivln
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2. F|WAnTUNTANE

Tunmsfnwedsiudadu 3 pou WWud 1) Aamumsiseguiensagmevesiia Tasdnw
ToyanueuNITIsWNYIA Pdostemaceae Tumangiusenieaviiovesseindlng aun1swus
AMAYRINAAMANTAY Mntenans (Cusset, 1992; Kato, 2004 and 2006a; Kato and Koi, 2009;
Werukamkul et al, 2012) wazasitufimuiivsingluenans 2) dsefnluiiuilv amaenuas
usfleglunazuoniiufignenuuisnd wnsnwiusdnfiiuaznumheviogudfvngt 3) vins
Ussanadoyationun wariinUssduanunmdisiufer wosussduaniugniseying Tngldinus
¥4 Philbrick (2010) wag IUCN (2011)

nsAnwMAauIL nsasiufidisassriadeungainieu 2557 Sauweu 2558 dadu

FRTZAUUIAN send1suazinuiiegnn 2 dUa nsznavesszauinanusasiuilinseiy

¥ '
~ )

uaziiufidnn ashnsfinyveuimanisnssats (extent of occurrence) wadufinsnszans
(area of occupancy) vasfitusazuiin WiourtinAuauasRtavesiudl dwiusegneiiy iy
afeaeitldiientume (vegetative organ) 1A59a39AUITUG UagHa Fregheiirdrumiaiunviui
fhoansgrerutuanien  dwivinngissdiliana  (moewssalls  AfsSasiuvieninig
sssumALarIneImans gnur  Ussmadu 0ufenedssiuliena msizdanugamiionis
311n19) wazdnauvilsthinaesluasazans FAA (Wefandu : nsnwedin : 50% Lefialoanesed =
515190 v/v) 24 Fala udadhesnifuinuluieanesed 70%

nsdaduun dmsuAnumsdugie lunsseysieny Tduisnunsdediuun Tdenans
MauNsUIsWRvEmTUWIBUMEUNSdg I (Warming, 1901; Cusset and Cusset, 1988;
Cusset, 1992; Cook, 1996; Cook and Rutishauser, 2007; Kato, 2004 and 2006a; Kato and Koi,
2009; Koi and Kato, 2012; Werukamkul et al, 2012) 19n153LA5189N1939A AU TRUINISLT
luana (molecular phylogenetic analysis; Koi et al., 2012b) warnsiUieuiieutuiiegsid
Al aedun@inen unineduesunsunsilsa ngammamuns wagvenssals Ao
AR TIITIAkAEIEManT gnuy Ussinadiu

nsATEideya

msUsziiumnuduivfiufeiwasaniugmsouineiivnd  Podostemaceae  Mnulunng
nyiueeniuuvilovasUszimalngmunisuianiavegilemansiy lngyinsuszaiadayaniu
ounsuisufivresnisnuluaded uavainienansues Cusset (1992), Kato (2004 and 2006a),
Kato and Koi (2009), Koi Wwag Kato (2012), Werukamkul et al. (2012), Werukamkul et al. inpress
(2015) wa Werukamkul et al. (unpubl. data) iilelnanisusziliududeyatiagiumniias

mMsUszdiumnuduiindiudilaefnundeyasunsnssaneiugin  dedafiwnuemsly
mengiusenideunile daduriafviuisivesmansusonidouvie dudufiviimulunnduse
fduriafiviudorvesszmalng  wazdmuluusemaduie  dadufivililvvdafviudeves
e wogmAadsmnuluiivdufeniinisnszaeiuuau lasdmueiiy Podostemaceae iiinng



[

nszeusegluisith 1 fs 2 e dadurlefivduiforninisnszaefiusuau (Philbrick et al,
2010)

NsUsEiuAnIUENTaRSNYHYINA Podostemaceae minaueives IUCN (2011) 3As1eni
1neld maps.google.com UszuNuUAIIBULIANITLNINTZAM8 (Extent of Occurrence, EQO) uag
Ussananfiufinisunsnszany (Area of Occupancy, AQO) thamainfusvugiandsydiu
anugnsaySnYie (UCN 2011)

M E00 a3 a-hull (Hunasivaluses convex hull) @il 1) fvuas
wiia (90) Muft Afiwusngey andulidusanusien (Delauney triangulation) defuuaylaflsy
Buitandouiufusenineme 2) farnuenvesduiianimuawasmanade 3) aududiiauen
wnnhassmesiiadeidly  4)  MunueuaveamsuninszelneTuiuiivesglauinasy
Faviaim

e ACO Tne 1) nvihnsa (grid) Tuilufl inuity 2) sauifuiivestes (cell) finu
fiviuag 1ue ACO
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NANISANEI

1. unemsivavesiluuiiinunisnszanewugivasd Podostemaceae

fi3d Podostemaceae fnsnszaneiusluthanuazuns lu 6 fm¥n (GUA 1 2 uaz 3)
voanany Tusanidsanilevessumalnenunisulsmeavesgimansfia tanuazudavariegly
wiuazdsts ioglvaasguidtiman 3 a1e Toud wthlos widudndes wazumsy

Tudmiaas withifowuasuiiiasnaasguiiilos (Uil 3 ) Tnswdithifiessutharnusih
uws wiltvsfy wasusiiiany deulvaasusitiles wasudiiassuthanusdtieeni udimy was
wihdun$ deulvaasusuilog

rtiwherny Tudwiauasmn dnivhengeny dnivhetsiuy wasdnivhense
Fa¥adanw druwhouime Tudminunems dnifedy wasdnivhevas Tudmingasstil
sdlvaasguaiinludlaenss

Tudwramesysal dnivhewndewis wagdiiheisivaasguitidndes wazudindn
tevililelnarusunounsivg Sminiuvalan Bondusiiuin ndulvainusineTimessdendy
wibudnvioushintmes daugrinvhendn Tvaasgushimey Tudmindogd

2. N1INTLANLNUS

NSANINLBNAITANUBUNITUITIUHYIA  Pdostemaceae  TunAnyiuesnideanileves
Uspinalneniunisudsaenesgimaniiie fufindoyaivime 6 ana 18 via nazareiuslu 6
fovda loun wuesans  (WBnadnuinlutiagtuduifudmiadonne  esysal ynams Lae
wueetia uaganssnll  (Cusset, 1992; Kato, 2004 and 2006a; Kato and Koi, 2009;
Werukamkul et al., 2012) Lﬁam'ﬁuﬁmuﬁﬂi’]ﬂglmaﬂamﬁaammmmsﬁ’ma@jw%miq@mmm
iy wuhiiesssegesuynuiauiivgamelluusituil 18un Temiopsis heterostaminata wag
Thawatchaia  trilobata  Bapswuagsauiufiudwiaslusithay  fwmias Usingh Th
trilobata qiyjmalﬂé?msii’uﬁ 19 Suman 2553 uarlinu T, heterostaminata faus 3 fiuras 2555
wazanMsveeiuiiing wuiisifintu 4 sia egludmimnans 2 e léun D. angustissima
fefisrsnunmsnuaiausnihimnaznuiiu fminnsia (Kato, 2006a) uax P. prachinburiense s
wuaSausniiudetaitla thanunsfiudia SsiaUsdugg (Kato and Koi, 2009) wadn 2 wia aglu
Jaiamesysal laun Terniopsis sp. Wag Hydrobryum sp.

N13ANYINYNA  Pdostemaceae  lunmangiusanileanilovossemalngmunisuiinina
voapfenanifinlundstl aguiidldfomndun 6 ana 22 9ia Swunidu 2 wddes il

1. 1dgoy Tristichoideae §31wau 2 @na 5 wlia laud Dalzellia angustissima M. Kato, D.
kailarsenii M. Kato, Terniopsis filiformis Werukamkul, Ampornpan, Koi and M. Kato, T.
heterostaminata Werukamkul, Ampornpan, Koi and M. Kato, Wag Terniopsis sp.

2. WAge Podostemoideae 91U 4 @na 17 wiia laud Hanseniella heterophylla C.
Cusset, Thawatchaia trilobata M. Kato, Koi & Y. Kita, Hydrobryum japonicum Imamura, H.

loeicum M. Kato, H. phetchabunense M. Kato & Koi, H. phurueanum Werukamkul,



Ampornpan, Koi and M. Kato, H. somranii M. Kato, H. tardhuangense M. Kato, H. varium
Ampornpan, Werukamkul, Koi and M. Kato, H. vientianense (M. Kato and Fukuoka) Koi and M.
Kato, Hydrobryum sp., Polypleurum longifolium M. Kato, P. longicaule M. Kato, P.
pluricostatum Koi and M. Kato, P. prachinburiense M. Kato & Koi, P. phuwuaense M. Kato,
Lae P. erectum M. Kato

nsfnuassiwuiinluana Hydrobryum wnnfian 9 wiin sesasnie ana Polypleurum 6
wile Terniopsis 3 vila Dalzellia 2 vila wavana Hanseniella Way Thawatchaia wWuanaay 1 ¥ia

3. Adudien

3.1 MSSMUNATALAEA

fiia 6 ana 22 wiin AnulumanyTusenideaniomunisuvaniavesgiimansiia Siuun
Hu nssuitviiduiviudeluszduana (endemic genera) dany 2 ana Ao Hanseniella way
Thawatchaia wagfiahs 22 win anansautanguaumsnszaneiugle 3 nau il

1) fdudelussduriafinulunanySusenideanied 11 ¥fia woneeniludminlé
fall Faviae (5U 2) wu 5 ¥in laun Terniopsis filiformis, T. heterostaminata, Hydrobryum
loeicum, H. phurueanum waz H. varium 9393 Denwnu 3 sfialawn Polypleurum erectum, P.
longifolium wag P. phuwuaense (lu Kato, 2006a 1Judsvinnuesaie faniadennuenseninain
Ffamussany waziinninuivegluwndmiadenw Smiamesysal 2 wda Terniopsis sp.
way Hydrobryum sp. kag WNIAUATNUL WU 1 ¥UA H. somranii

2) fdudeluszivriainlulsamalne 18 ada leofinainnguvils 7 ada loud
Dalzallia angustissima WUﬁ%’Wi’ﬂgﬂ@’]Wﬁ WUASILSNATIMTPRsIR (Kato, 2006a) D. kailarsenii
Wuﬁiﬁ’wi’mLW%iUiﬂJLLazé’wi’maa WUﬂ%ﬂLLiﬂﬁ%’W’?ﬂ%’&Jﬂﬁ (Kato, ~ 2004)  Hanseniella
heterophyllo wufidaminiae WUﬂNLLiﬂ‘VﬁNMQ(ﬂWUmIaﬂ (Cusset, 1992) H. phetchobunense ‘W‘U
maLLiﬂmﬂmmwmum (Kato and Koi, 2009) Thawatcha/a tr/lobata wuidmrinee wunSausni
Jamindeelna (Kato et al,, 2004) P. longicaule WUﬂSﬂLLiﬂ%%ﬂM’JﬂQﬂSﬁ’]‘u (Kato, 2006a) way P.
prachinburiense wuiifawiaynamng wuesausniidamiausiduys (Kato and Koi, 2009)

Tulagdunuin H. phetchabunense wag Th. trilobata L@ﬁﬁgLﬁu‘[mawmaﬁuﬁiuﬁmfﬂ
fivnylan  uaw Hanseniella heterophylla nszaeitu§egvaeiuilufivalan uasdeiarugny
g9 (Werukamkul et al., inpress 2015) uag P. longicaule ﬂizmaﬁuﬁaijmaﬁumuﬁ'ﬁ‘iﬁm%qﬁ
(Werukamkul et al., unpubl. data)

) feilileadinfiviuieswedinedl 4 wia 16ud Hydrobryum japonicum wuadausnly
Ussimadu  0ufivfifldnvemweuivansunsnszaiogs wiludmdn ae uasuien 1 Jedwl
wigodaou U (Cusset, 1992; Kato, 2004) Useweau (Kato and Kita, 2003) lemuu (Cusset,
1992; Kato, 2011) uway Twaisnsadszvsuleeussvivuary (@Us ann, Cusset, 1992) H.
tardhuangense wupSsusnfiimnainiites Suneuw Yaiaee Jagtunuinedatvaneiiuiily
Fav¥afiunlan (Werukamkul et al,, inpress 2015) uagnanefiuiiludsmiamesysal (Werukamkul
et al. unpubl. data) waglu auy @11 (Koi and Kato, 2012) H. vientianense wag Polypleurum
pluricostatum wuludswiniay wuasausnlu @y a11 (Koi and Kato, 2012, #1519 1)



3.2 yfiaivduiReriiinsnszaeiusuay (Narrow endemic species)

Philbrick et al. (2010) Iéiguomslisruumetimdouithitfivdisseg dwiuitadoan
Juivdudoriinmanszneiuduay  Werhludszneunsfimsanlunsdnssduanuzniseusng
ftusfivamtunasives IUCN (2011) Tassnuafis Podostemaceae Miiimsnszateugogluusivh
1 4 2 e dadurlafivfufoafiinsnssaetusuay

fiw3d Podosternaceae TiALTuRivAwAeIvIARz TuseniBoaniiets 11 wdn (ngu 1)
Fuuneandy éuﬁ@ﬁsuﬁﬁmiﬂizmaﬁ’uﬁ:uﬂuagﬂumﬁw 1@ 8 7 vfla lawn Terniopsis filiformis,
T. heterostaminata, Terniopsis sp., Hydrobryum phurueanum, H. somranii, H. varium &g P.
phuwuaense LLas%ﬁmﬁ%ﬁﬁmimzmaﬁu'oflmuagﬂwmﬁw 2 @w 3 vile lewA H. loeicum, P.
erectum @z P. longifolium (91519 1 Whag 2)

yiafivfiuieivesumalvefifininszneiusegluniansfusonideanie (ngu 2) uas
Fadufiniifinanszaretusuavogluusit 2 ae wu 2 wlia 16un 1) D. angustissima Fswuludmin
vheumne Smdaynams uasthanagnuiiu Sminnein uay 2) P, prachinburiense Wulugn
vheunmee Smingnaims wasksitusugd Smiausiug

fawsiin P, pluricostatum lallafivfiudeavedlne uidadufiviifinmsnszaeiusuauogly
wih 2 @e Wi dersvelilugnenuwimniigde methilvaasguidiau fmiaee (U 2)
waswulufiufiiealy @y a1 (Koi and Kato, 2012)
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upsWUY uay Tenw) Snws ae vwnede adefi  vneevlwsnaudiu wanede udininuiie
a, Dalzellia angustissima; b, Hydrobryum somranii; c, Polypleurum prachinburiense;
d, P. longicaule; e, P. phuwuaense; f, P. longifolium; g, P. erectum 1 ﬁﬂﬁﬁﬁwmdmw (‘ﬁﬁm
eian vefivinguunsng tenuadnd dnnuddnd1 dinnunsdng2 dhanuising uimusis)
2 drthievan hanmatiuu taneiadiang) wardithiedy @hanstsew) 3 dniwheu
Whanaawy dianaelnd dianmielnddu2 uisiads dianmelnddus s1evul shenase) 4
Suihwhenzeny (handadduiit-a) 5 dvhevsuuy eeliuduuy selfiuiuans tendsased
dhanuruuy) wazdnivhensie (aunidou)
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Ul 2 unufiuansnsnszaeusesiivasd  Podostemaceae Tudavdmas  guumsnifuunud
Uszndlvonansiinevesdininme shws al wuned wieily  2esnaudiu wnedls dudifinuite
a, Dalzellia kailarsenii; b, Terniopsis heterostaminata; c, Terniopsis filiformis; d, Polypleurum
pluricostatum; e, Hanseniella heterophylla; f, Thawatchaia trilobata g, Hydrobryum
japonicum; h, H. loeicum; i, H. vientianense; j, H. phurueanum; k, H. varium;
|, H. tardhuangense

(Fan; UFuU399n Werukamkul et al., 2012)

.

Phitsanulok
province

\ 16°40'N
'\‘ Chaiyaphom
% Pprovince

2

F16°30'N

100°50' E—|
101°00" E
101°10' B—

-
101°20' E—
101°30" E—|

JUN 3 unuiansnisnszateiuguesivasd Podosternaceae Tudaniamasysal wasguunsndu
wHuUszmalnguanannavesdmiamesysal nws a-d vnetls ey vuneavlulnauiiu
PNUDS  WUNAWUNY  a,  Dalzellia  kailarsenii; b, Terniopsis  sp.; ¢, Hydrobryum
phetchabunense; d, Hydrobryum sp. 1 %8UI1 2 WAKENUEIN 3 WASEH 4 WASENNTIUA 5 WAY
! [y ! ! ' v o 8 1w = H

499 6 UaUeTEdu 7 unesmgny 8 wisugdn 9 unelsdgu 10 uiwinlns 11 dnnmeslulns 12
¥ a %4 L% a L4 a 201 96’ aa s g

WeaRgial 13 Melnfganii2 14 a1uiunesss 15 hannessns 16 dendiavg 17 nn

NWITUUN

3.3 ﬁuﬁﬂgnﬂgmawﬁﬂﬁ%ﬁmﬁm (Endemic hotspot)

Tuwsiazanethlunesefusenideaviio Usngfinasd Podostemoideae  91dboEluisit
oM %’W’?@Laauﬂﬂﬁqm 5 9in (M9l 1) 16un T. heterostaminata, Th. trilobata, H.
tardhuangense, H. loeicum wag Ha. heterophylla #in 3 siausnnszaeiugegluwtivhiious
Fie dnsu H. loeicum wusiinuluusdiunsdilvalusufuwiiitos uas Ha. heterophylla wudl
withan GU 2 ) sesasmnfuwiindn Swdamesysal 4 vdia (U 3) 1dun Temiopsis sp., D.
kailarsenii, H. phetchabunense Wag¢ Hydrobryum sp. R Terniopsis sp. ﬂ‘izmaﬁu’iagﬂmmﬁﬂ



dnteefiiion sl H. phetchabunense wulugmiiaeidy (hanwsmuun) waz Hydrobrum sp.
wludnvheindesuiuazdnivheidie dw D kailarseni wunsnszareRugluusiimy
For¥mas (1579 1 uaz 2 ) warluwibnaenuite 3 wide l6un T, filformis, H. japonicum waz H.
vientianense &3 T. filiformis ﬂssmaﬁuﬁ:mﬂw,wﬁwLaEJViLﬁm @ H. japonicum Sawuluusith
Juns uay H. vientianense ﬁmiﬂizmaﬁuﬂmmﬁﬂLaewm"] NURYSINNY D. kailarsenii Fusitimy
(§U2)

i 22 viia Iwulu 6 dwin lungiueenideanie (1519 1 uag 2) wuhdmineeed
nszm&Jﬁu'ﬁjaguﬂut,mfﬂawLammﬂﬁq@ 7 %ila sowmwdudmiagnams 2 wila Jariauaswuy
Janw wvsysalnudavdnee 1 vl wazdandneassinuiviieswiafeiwaznssaneiugedlu
aethansany  Swiafinvelnfivnniigafedminee 12 wie (Jufiviufeedne 8 wia
sosaandudminmesysainuiiv 4 viin Jsnnw 3 wila ynaws 2 viin upTULLAYgAIENTiny
Jwinag 1 via Mndayafing asuldhiminaedaituiiuiigngueniafiviuien

4. amusmsaq%’m{vﬁmaﬁ Podostemacae

nsUsEiNanUENTaYSNYNYd  Podostemacae  luniangiusenidesmnilonunisius
mavesfimaniiia vesfivienun 6 ana 22 da (13197 1 ey 3) lneldToyadueynmiisty
fi19f Podostemaceae wesnsANWIASY waznan SANEIWeEY Cusset (1992), Kato (2004 and
2006a), Kato and Koi (2009), Koi and Kato (2012), Werukamkul et al. (2012), Werukamkul et
al. inpress (2015) way Werukamkul et al. (unpubl. data) Lﬁaiﬁamuzmsaq%’ﬂﬁﬁmﬁ
Podostemacae ifutlagiiu uagldinmusiuas IUCN (2011) $auffusuaugiti (Philbrick et al,, 2010)
Feanunsoduunaniurnisewinsiiald 5 sedu Fadl
1. #vlungulndgaiusesnda [Critically Endangered: CR Blab(ii)+2abliiiil] fiveulnnis
uNINsEANY (extent of occurrence) toBnd1 100 ¢slawAs Aufinisuninszats (area of
occupancy) teent 10 asnilains uazauInvesUszensanas wuiwnauil 2 ¥ia léun

1) Terniopsis filiformis wuiidhennnviuuaien AUES 505-539 LUAT widias Sminae
(U 2 frouwansuninszaneg 100 MINLRT AUTNITUNINTEANE 30 AITINNAT UATRILAL
UszrinTanag

2) T. heterostaminata wunsnszeviufedluushinfionasisiinaiu anugs 373-445
wng 3 (U 2) Sriney TveUlnnsLNINTENY 16 MTNNLALIAS fufinsunsnszane 865 n1319
AT LagIUIUUTEIINTANAS

2. #elunguiiuwildulndgayiug (Vulnerable: VU D2) \WJuitwidituinisunsnszaney Wesndn 20
a 4 aa Y] o 3 oA v ! - 1 - \ A

M3filaluns visediiegerde (§111) 5 wiwSedesndt uasrwinvessensiivlianas Wunquildl
10 vila loun

1) Dalzellia angustissima wuluaii 2 @1e laun Wien 4 wias Tuanwieuiamsiy A
89 199-232 wns TugneuuianAgriea JamingnaIms uasiInnagnIuiy ANEe 40 AT B
Id dy P N =1 [ [ dy PN 1 [ [
Juiuifgainuigludmiansa fiuinisunsnszasludmingnaimis 585 a1319uns

2) Hydrobryum loeicum wulugnin 2 a1y Anuas 300-700 wns andiiviarugneny
WAIRYAIUNTIBLAEUTIANATEY g uNowIWN Jwiame UaUIUANITUNSNTEANY 236 A1519



AlawAs Lasiufinsunsnszans 12,265 m1519ns Gummawismﬂiﬁ%aﬂaﬂuﬁuﬁﬁmiaq Wil
aruyngugdtuniiiiies (3U 2) uassuaUssrnsliFsustaduiiufigney

3) H. phurueanum nuludith 1 ane anugs 722 was Tuuds 2 uds vesutharluin
Snwriugdnithgran Smdaiee (U 2) flufinsunsnazats 1,000 A19191L03

4) H. somranii wuludth 1 ane ANMES 150-452 13RS Tuthanuazudssy 7 uvs vesdmi
P gnenuuiTAndam faiauamus Siufinisunsnszats 810 maauns

5) H. varium wiluiuidesiiihmnielil arwgs 770 wes grenuuvissnigde Smiame
(5U 2) ffufimsuninszans 48 marauns

6) Polypluerum longifolium Wiﬂ,umm 2 @y Awge 176-228 s Tuian 3 usks V01
SriThevsuuy wasthen 1 Wit vesdtiThense ”Lulfumﬂmwuﬁammma Fanindenw Tiui
NISUNINTEAY 1,000 11519410

7) P. erectum wulugmi 2 ane A1ugs 176-228 wins luthan 4 wis vesdnivhevsuuy
wazthan 1wkt vesdmivhensy luwndnwiiusdniint Smiatenm Sufimaundnseane
2,750 M13UNT

8) . phuwuaense Wuftinniind Tudmivhenzen mNuge 200-238 wims Lom§nwus
dnivngdy dwmdadenw fufinsunsnszne 1,500 AN5196UAT

9) P. pluricostatum wuludth 2 ane IHud rsrsvelil lugneuwisnigde dmiaas
AANEN 770-1,200 tum3 wagnuluuidenly aly an (Koi and Kato, 2012) A1ugs 700 tung
fufinsuninszanevesivludmings 1,235 m31aiuns

10) P. prachinburiense wulug 2 ae leudian 5 wis lugrdheuimse PRHGR
189-279 wins erfaynanms wazihanuneislsasdmnuieiiuds Sveglushiniuyd args
35-70 RS 39miAUT13ULT (Kato and Koi, 2009) ﬁuﬁmmwﬁmzmaﬁuaaﬁﬁﬂu%’wi’mﬂmms
1,680 13190

3. Wlunqulndgnanany (Near Threatened; NT) & 6 wiin laun
1) Dalzellia kailarsenii wuludi 4 ae Tu 3 993a Towa Aud 4 wns Tuklddnies
ANLE 694-753 LUAT ﬁwi’mw%gizﬁ WU ANES 290-397 LA Tudamines Winnaalnuly

o

athaUgn1n ANuge 270-400 R wagiui 6 wis Tudvhaews anugs 221-318 wns Janin

fa o

Yogii  Muiuaieglungnenuuieniviowsqusivingtr  Sueuwanisundnszane 7,951
RPUNQIGTI R

2) Hanseniella heterophylla wulugni 6 ae Tu 2 Snin Idun 1) wihiniesuasuii
anu Tudmioas (U 2) anuge 397-591 Wiy Tuusdiauwuiimasyrunuuuuiuluudandes
wifitgameluaniivauassd Wesrnnsaadeudwiusdeluih 2) d1th 4 ae Tudwia
fivaylan Args 26-408 s vwalsErInsiiwtanuianilushivinanasszann 20% uagd
ushuanludsauanasUszana 50% LHesnuaivuarnissuniu uiufinsunnszatsves
filudonsauilifies 20 m3remns dudommeuuazdsisgueglulidniivsvnnsunadn i
dulngwuiiustngn umwwmLLuumm%mawwummLLmLLaummﬂmaammeLﬁzm fyyinild
YOULIANIUNINTENY 2,291 msailamms wariufinisundngzans 10,499 msamms (¥e 0.01
MINALAUNT)



1%

3) Hydrobryum phetchabunense wulugnih 8 a1e Tu 2 Sadn Wud 1) wihhidntes oy
Tuniuandnivnnde wardhedy eglugnemuwimnitimn Swdamesysal anwgs
690-746 A3 2) d11h 6 a1 ludaminRvailan Arwigs 81-1,180 At wuInUszrNsanadluthnn
usann wiliaaluiuiidy fuesymuiiuuuiunuiimaenditheassuy fvelnidveuinms
uWINTEa 3,634 M3eAlalng warufin1sunsnsane 5,770 Mg

4) H. vientianense wuludmi 4 aevesdsminas (U 2) A1gs 290-560 wwas uagnuly
@y a1 (Koi and Kato, 2012) @uge 100-200 Lums Fovindlulsymdlnedivounnis
uWINTEA1Y 510 M1919RlALRT wariufinisundnszans 7,230 manauns

5) Polypluerum longicaule wulugntin 5 ane lu 2 Sw¥a ldud 1) ﬁmm’gq 325-402
wins Tudi 2 e vesdm¥agnsonil (11319 1 waw 2) uasiinrgs 221-397 was Tudith 3 ane
voadamindogii (Werukamkul et al, unpubl. data) Aufiismaiinuiivegluungneiuuwiend i
YULIANTUNINTZ 5,236 MTNAlaIAT wariufinisunsnszans 850 msnauns

6) Thawatchaia trilobata wuiirga 80-450 wns lu 3 min Ao Smindedmi e
wazivajlan fwasguinduuuiiviauimasadiirnaesuy dveuwnmsuninisnszats 13,315
p1319RlaILRT Wariufinisundnszane 2,676 mIuAs

a. filunguitiaudessinienisgaiug (Least Concern, LCO) wu 2 wila

1) H. japonicum Iuﬂismdmﬁﬂwﬂuﬁuﬁqa 430-1,039 s uagnululssmaduuas
Usenedu (Kato and Kita, 2003) ﬁsua‘uLsumﬂml,wimzmaiuﬂizmﬁim 80,675 Mm159AlalumS

2) H. tardhuangense mwummsﬂsvmawuﬁmw mmﬂﬂaﬂuwu‘mm 579-1,229 A3 WY
Tumioaeg imysysal waziivalan wayly auUy 811 (Koi and Kato, 2012) LLa“’W‘uVlm‘ﬁﬂi"’mEJW‘léﬁ
1uﬂ3uwml‘vlmmwwumuag”lummqwmmmﬁm fusutsnisunsnszaglulsemalng 1,956
mseAlans wasiuiinsunsnIyany 12,980 AIaRs

5. ﬁﬂuﬂdmﬁﬁsﬁamﬂmﬁmwa (Data Deficient: DD) l¢ikn Hydrobryum sp. wag Terniopsis sp.

Y

5. wansznuaYaed Podostemaceae

fuflegues Podostemaceae UMLAS amummWﬂﬂﬁmimamuwmuﬂmaL‘LJumeLaam
T wasunemuAldwanTuvdainfbausetmans wy mmamam Jminiae dnvieaiien
audlawmesuuluafiuidfivendvoy  Fudumsygninlivaneenly  salansiedanay  uwug
padnilen uazainnisdnesn Wunaliuunaussansfivanas unsituiifimsynaenuns shlslaifuls
fiuazvoslfinzonds luifinvestauaslan uasusiuiifinsdnifuihdmsumanslaih wud
usauanssn unwvihann ansddesuaznistniwiliiAensvihuvesiuluadies usngiilu
U9Uu Ha.heterophylla flufauanssd uae T, heterostaminata wae Th. trilobata TiuAavinanm
gamelunun  dedmmeninadydulnvesiivasd  Podostemaceae dipsendoaglun fifinng
WasuuasesszAuthmuggnia fivdsssigivlansuadio



M13199 1 wanadamininuity (ruiuanein) waganugnseysng

L4

auii ¥in Jrialuntansdy | dwmdnduuazuszva | sausns
29NLABANID U ($1989) auiny
1 Dalzellia angustissima 1NAIT (1) A519 (1) VU
2 Dalzellia kailarsenii e (1) wwsysal (1) | Fogdl (2) NT
3 Terniopsis filiformis e (1) - CR
4 Terniopsis heterostaminata e (1) - CR
5 Terniopsis sp. wsysal (1) - DD
6 Hanseniella heterophylla e (2) wwadlan (4) NT
7 Hydrobryum japonicum e (2) el uasuIen LC
wilgovaau Uy,
JUu Fu Feauu am
8 Hydrobryum loeicum ae (2) - VU
9 Hydrobryum phetchabunense L‘W%Iiu”iaj 2 Wwadlan (6) NT
10 Hydrobryum phurueanum e (1) - VU
11 Hydrobryum somranii UATWUN (1) - VU
12 Hydrobryum tardhuangense e (1) ﬁwaﬂaﬂ (1), anm LC
13 Hydrobryum varium e (1) - \]
14 Hydrobryum vientianense e (4) a1 NT
15 Hydrobryum sp. LW‘U‘EU‘Jiﬂj (3) - DD
16 | Thawatchaia trilobata e (1) fwailan (1) Wesln NT
17 Polypleurum longifolium 091K (2) - VU
18 Polypleurum longicaule gn3571l (3) fugil (3) NT
19 Polypleurum pluricostatum e (1) a173 (1) VU
20 Polypleurum prachinburiense ynAIns (1) U573uL3 (1) VU
21 Polypleurum phuwuaense Tenu (1) . VU
22 Polypleurum erectum U909 (1) - VU
NUNBLUR) 1ﬂé'§myﬂ’uﬁ:a&hq§q [Critically Endangered: CR)

fuwildalndgayiiug (Vulnerable: VU)
IndgnAnA1u (Near Threatened: NT)
fimnuideanrionsgayiug (Least Concern: LC)
fifeyalaiiieane (Data Deficient: DD)
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unil 5
d3Una afiusnena uasdalauaiue

ayUnanIsAnen

HANSANYINTRULALIaLANIUENTEUSNEVRINYIA  Podostemaceae  lunianziuaan-
= = ' a 5 4 a & A A
duanilovesUsewalneaunmsuusnaveienansiy wuieiaue 6 ana 22 yia Wuisdudes
iuizﬁuaqa (endemic genera) 2 @na Ao Hanseniella wag Thawatchaia Waziwny 22 vl
wUINgumUNMINsEeiugla 3 nau toua 1) fvdudedlussdusiainuluniengiuesndesnied
11 wiin 2) Mvduderluszauviinnnuludsewmelng 18 vila lnedinainiisngunile 7 lia way 3)
A A9 A A oA A a
Hunladldvlafvdudeivedlne 4 vl

anuen1seusNUNYId Podostemaceae F1muntd 5 sy fie vlungulndanyiugenees
(Critically Endangered) 2 ¥ila, firlunguiiwuiliulnganyiug (Vulnerable) 10 ¥ila, fvlungulng
gnAnAy (Near Threatened) 6 ¥ila, Wvlunguidininudesinsienisasyiug (Least Concern) 2

'
1A

yila uagiivlunguindideyaliiiieans (Data Deficient) 2 wiln Wvlundulndgaiugesregauasiiyly

q
¥ o [

nguiuualtiulndaniug Saduriafviufofifimsnszareiusuau wolugnh 1 8 2 e warly
fuNaNsENUABNISIOEURNiY WUIINNITUNIULAELIaivAINAINTTINTB LB IuaLINYATNTTH
slfAansdsuudasesddsznoumaniivenir Wuaunglouavesssunsfivanas wagnsiin
Auduflendandsnilaindunansenuiiddiivildfivagmennundsiinewy

aAUTENa

ANEiUeyNTIAsIU (taxonomy) Lusingruddiyuasiiunusfidnduegnige dwmiu
Ussfiumnudufiviuideuasszivaniuzniseysnits (Philbrick et al, 2010) Feyalmivesnns
nszefusinuniefindeu Wudsdhdyunn nmsfinwiniaausaansalidneulddian via
fiwapAnifusinegifiosiuiiior uinuidnmsnssaeiuinidy  SsnsUssiuenududiy
fuiIuazan uznseysnEivIeA  Podostemaceae $1wiu 6 ana 22 wila  diwulua
nyiupandamniloraslseimnalnenuniskuinIAvedaAan sy Ivihnsusziateyanu
oynadstuveansinuiluadsl waswes Cusset (1992), Kato (2004, 2006a), Kato and Kol
(2009), Koi and Kato (2012), Werukamkul et al. (2012), Werukamkul et al. inpress (2015) uag
Werukamkul et al. (unpubl. data) ilelnanisussdiufuteyatiagiuanniiga

ilafivduferiinnanszaesiiuduau (narow endemic species) L%’%ﬁglﬁﬂimgﬂué’wﬁw 1-2
any (Dufiwdududug fegldsunsiosulinseying deienduidil 12 «ln snnndedmises
Snuviafiviomn (22 afin) warlianiugnseysndanasives IUCN (2011) aglussiulndany
fugesade iflevuinvesszansanas uaveglussduilunliulndgyiug (el 1) ileeglu
danndewiivasnde wazruiavesUszrnslianas

Podostemaceae lumanziusondsaniion fnunisnszeiugnindu degns wu P
longicaule aeuluthansse Jaingnss1il (Kato, 2006) f]ﬁ]ﬁ;ﬁuwwawﬁuﬁiuﬁwi’m%’ﬂgﬁ
(Werukamkul et al., unpubl. Data, miwﬁ 1 ez 2 ) H. phetchabunense WUMQVIEJWLLW‘M@‘LEW
siums Savdaimasysal (Kato and Koi, 2009) Haqtuwudl withidntios aglumvinuadnitinde



LLaswwmaﬁuﬁlu%’w’;’mﬁw@aﬂ (Werukamkul et al.,, unpubl. Data) #s8 D. angustissima @8
wuiithanaswuiiu Swdansia (Kato, 2006a) uay P. prachinburiense wenuiithanureisleuay
hanursfiuifia withus3ugd fainusBuyd (Kato and Koi, 2009) Jagifufini 2 wfini wudid
thieunmsne gretuwienigaes Smiaynams luduaniugmseydnsfianuinfisatsvin
lﬁm?{'&luizﬁumiaﬁﬁﬂﬁ \u Dalzellia kailarsen uae Thawatchaia trilobata wWasuanszdulng
qzyﬁusjasm%"q wag Hanseniella heterophylla Lﬂ?ﬂé%ﬂﬂisﬁﬂﬂﬁqmﬁuﬁ: (Werukamkul et al.
2012) Wuszaulndgnanaiu (Werukamkul et al. inpress 2015) 1dusiu

I = 1

AR IvinlviUserInsuesiteed Podostemaceae @iy Aediuiaggninany 1iun1s

LURT)
Yaaenne Nsasalawiendnnszialiinanndinudl Famsvaesuwaznisinuivilbiinnisa

[

Yasndunsinsy  etmszisdndlsewnzdnduin  Tuihndnsasuwlaswassesutinniy

§aMa WYRRTYHUINATUIATIN

aslusnusiafivfuieuazaniugnseyintuesity 1WuAsindudemynunudanisnis
oudnuugnIIufivvesssme  uasdwiuduuuamadanisvgavhaeiioguesiis  wasfivnadis
widsodeluuvasiarenlusssumd felumseydnui Podostemaceae Hun1seyfnytsdui
e

YDLAUDLUY

1. eduayumsinuisnueynsismuiiy  iednviidugudoyaninenstinmiidwoves
fosdunazvessumalng SedayamarilulflunmsUssiurdefiniufomaraniugnsoniniiy
dmsunisdanisuarniseyindiugnssuiivvesdsame  uwasgiudeyadueynsuisiuily anduy
Uselorulaunsanan1sAnyIAIUsEUUINe (systematics) Waga9AU3IUINT (phylogeny)

2. afuayumsfnwisnuinginer  ielviandsndeutasatensueniisdusions
\Sydulavesiivnsd  Podostemnaceae waganansnihiivanugnuenauandels iwsizdagtudill
ansnsnthiienduiinugnueniiuilld nseysnufimasdifeatumsonsntunasiioguosiy

3. atfuayunsTiuimsinmsguusuitedsaiuainadndinlunseysny






WSI LAINNE Lavazee Sunsnsse, 2553 lusenu Anvimnunainratevesilaiuguay
FIIAFUTUTVINYIA Podostemaceae Tudnnauiui Jaminiay nmenAnyiuesn
Weantlevesszelng pugivermansiazmalulad uningidumalulagsvisag
NITUAT

WYsSa LA Wavazes SUNINTSA, 2557 lusieeu synsuisiulagn1snssaIeRuguesiy
13 Podostemaceae ludainiiwalanuazinysysal angingrmansuazinalulad
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AARUIN N FgefEiiAnYIve99F Podostemaceae
1. Dalzellia angustissima M. Kato

fhetsfis D. angustissima WUTRIIPENAIMNT SNBAMAN ANThEUmIIY gney
WNANNIEa dhmnunelud 16°4522.2'N, 104°14'49.2°E, ANUge 205 WASNTERUTMELE 10
1418, 56 AoN, WA NE-01; 5 5.0, 56 1u NE-10; smaefiindUaundlng 16°4522.4'N, 104°14'44.3°E,
ALES 211 WAsINsERUT M 10 W8, 56 aen, Ha NE-02; 5 5.. 56 1u, Anen NE-11; 11an
wielng 16°4507.6'N, 104°15640.0°E, A& 199 wAsansEduTmeLa 4 5.0. 56 U, aen, wa NE-
05; WNeAUANT1 16°4537.8'N, 104°1556.2°E, ANuee 197 wasnsziuimsa 4 s.a. 56 Ty,
aen, wa NE-07; tantheian 16°4435.2'N, 104°2104.2°F, AINEY 232 wasnsEiumsE 5
5.A. 56 Tu, m@n, wa NE-12

2. Dalzellia kailarsenii M. Kato

fhetsfis D, kailarseni dwiman Swnetwazns sy whefivindihdainy
17°1537.6"N, 101°34'51.1"E, A3g9 389 memmzﬁuﬁmma 14 AN, 53 Wa TPK-24; 27 n.A. 53
AuUNA1 TWA-126; 17 8. 58 Hauanviua TWA-345; Jainmesysel 8Lneluife wsiindniies
PNYIUUVNVIRAYNUARIVAN  WATUITEIY  16°33°06.3'N, 100°5347.8°E, Augs 705 1UATIN
svfuthmzia 11 5.0, 56 Tu PB-04; 9 w.a. 54, Tu PB-11; 8 5.a. 54 lu PB-24; 20 Wi.8. 58, Amen
PB-47; unaaes 16°32'33.3'N, 100°53'33.4°E, A113g4 694 LIASINSEAUTMEL 26 N, 55 AAen,
MON, HA PB-13; WASEINTIUA 16°32°04.8'N, 100°52'51.6'F, A11uge 753 WAsInsERUTmMEE 26
AW. 55 @M, Aon, Wa PB-14; wnsanu 16°31'42.0°N, 100°53'15.7"E, ANUGS 752 LUATIN
syfumela 26 . 55 maen, Aen, Ka PB-17

Fmindund wuisunedlestugd Srthvhesisnna tanealay gremuwisninielay
15059’02.9”N, 102002’27.2”E, AI1UEe 348 Lummmzﬁuﬁmma 16 .4. 55, aan, Na CP-05; 97LAD
yugsiaung drinagmg quiivinETgdend 5 azwanile 16 11'53.8'N, 101 42'21.0°, Aaigs 280
LASINTEFULMELA 28 NN 56, AON, Ha CP-08; 11 1.a. 57, lu, Aen, ua CP-18; AugivingUg
L%aﬁ 5 azwqmﬁa 16011’48.0”N, 101042’24.4”E, AINEGY 221 memmzé’uﬁ’mzm 28 AN. 56,
pan, wa CP-10; 11 wa. 57, Tu, es8n, wa CP-21; mmf’]é’uﬁmazwqmﬁa 16 09'38.0"N,
1014022.6°E, ANNEY 242 wasInsEduT M 28 AW, 56, Aan, Wa CP-12; udeYeudin
16 1204.5'N, 1014229.4°F, auge 287 wmsnseduimeia 12 wa. 57, lu, nen, wa CP-23;
uneTsmoudn 16 12'16.5°N, 101 42'27.2°F, ANEY 300 IPSNNTERUTMELE 12 1.0, 57, Tu, nan,
W@ CP-25; wisnineusidonis 16 1255.8°N, 101 4227.57E, ALES 318 WAsInsERUTmEa 12
.. 57, pan, Ka CP-28; wAsUnen 16 1244.3°N, 101 42'36.8'E, ANES 314 lwAsansERUTmeLa
12 w.a. 57, lu, men, wa CP-30

3. Terniopsis filiformis \Werukamkul, Ampornpan, Koi and M. Kato
Meedeiiy T filiformis wundwminge unegua widnag dmnnniu 17°03'17.7'N,
101°31'46.6'E, AMgs 505 WnsNseRuImea 17 wa. 53 Tu TWA-104; 14 nan. 53 1y, aen,



WA TPK-25; 17 e, 58, Tu TWA-344 unwiadsle dunegvaie 17°0508.2°'N way 101°30142.5°E
ANET 539 WRTAINTERULIEa 17 w.a. 53 Tu TWA-105 14 nw. 53 Ty, aen, e TPK-27

4. Terniopsis heterostaminata \Werukamkul, Ampornpan, Koi and M. Kato

fedeiiy T, heterostaminata wuidmiimas  sunesudne  witidies  ured
17°2822.5"N, 101°07'54.2E, AINAUG 429 LNG]iﬁ]’]ﬂiBﬁUﬁ’WIBLﬁ 11 5.A. 52 1‘U, aon TWA-40-41;
13 aw. 53 lu, eon, wa TPK-03; 18 w.e. 58, Tu TWA-348; ursaialai 17°2850.8'N,
101°0804.0°E, AT 438 1WATaINseiuth vzia 11 5.a. 52 Tu TWA-47-48; 13 A, 53 Tu, aen,
Wa TPK-08; 18 Lu.8. 58, Tu TWA-352; LAIAIY 17°29°00.0"N, 101°0803.6E, AU 466 LUNTAIN
sydutivezia 11 5.0 52 Tu, en TWA-45: 13 nav. 53 U, aen, na TWA-11: 18 8. 58, Tu TWA-
354; Wn9s 17°2834.5°N, 101°07'52.2°E, AINEY 432 memﬂizﬁuﬁmma 11 5.a. 52 v, men
TWA-44; 13 nn. 53 Tu, man, wa TPK-05; 18 1.8, 58, Tu TWA-350; LA4ADUNYN B1LNDANUTNY
17°28'53.4"N, 101°O8’OS.6"E,ﬂ’N§J§x‘1 456 LN@iQWﬂi%ﬁUﬁ?%%La 11 5.a. 52 Tu TWA-46; 13 n.N. 53
Tu, mon, wa TPK-09; 18 e, 58, Tu TWA-353; Wwhinanu dunegde udwhanm 17°2947.1N,
101°15'59.9°E Avnalaa 397 wasInsERUTmMEE 13 na. 531U non na TPK-12

5. Terniopsis sp.

f0819NY Terniopsis sp. Wuﬁ'«i’wi’ml,wsuiuﬁai Sunewnde whihdndes NYTULYIR
VUAAMAN WAWININS 16°38'10.1°N, 100°54'57.5"E, AINge 653 wAsINsERULMEE 25 .
58 Tu PB-33; 20 8. 58, lu PB-48; uAsTninnfu 16°37'29.3'N, 100°5347.1°E, AN 682 L3
nsEdumea 25 A 58 U PB-35: 20 8. 58 lu PB-50: WAITITNgNY  16°36'05.7°N,
100°54'19.8"E, AME 693 wasansEduTmea 19 e, 58 Tu PR-45

6. Hanseniella heterophylla C. Cusset
F0E9NY Ha. heterophylla wuisaninae 811099138 wshieny unsnass 17°25'50.0"N,
101°16'40.7"E, AUGS 596 Lummﬂizﬁuﬁmma 5 5.a. 52 lu, Aan, na TWA-01- TWA -11; 13
. 53 WA TPK-15; 24 n.A. 53 Auna1 TWA-119; 10 5., 57 Aan, na TWA-318; uiadnin 8uneq
159 17°2803.7'N, 101°15'59.9"E, AN 458 memﬂizﬁufwmm 12 5.A. 52 @8N, Na TWA-53-
54; 10 5.0. 57 AN, Ha TWA-319; ufiwina1a ewnegise 17°2947.1°N, 101°1559.9'E Auga
397 WAsINSERUL ML 5 5.0. 52 AN, Ha TWA-52 13 N4 53 na TPK-13; witiites swnevia
WASAIAYT 17°34°08.0°N Uag 101°14'52.7°E A1UE4 319 WAsINsERUT M 12 5.0, 52 ABN, WA
TWA-55
Janinfivadlan wuflsnneunsing witidn thanudslany 16°52'17.6"N, 100°50'05.7"E
ANMEs 408 WAsInsERUTmMEE; ¢ 5.8, 53 AAEn, AN, Ha TWA-160/1; 10 5.A. 54, AoN, Ha
TWA212,213; fwmﬂaqimwmu FIUTVTIR OuNe e 16°50'14.3'N, 100°31'48.4°E, Augs 25
Lummﬂszé’uﬁmma; 5 5.4 53 mon TWA-160/2; unsdulneuu sunefmes 16°5107.1°N,
100°36'28.8"E, ANGY 62 wnsInsERUimae; 5 5.0, 53 Aen TWA-161; uiwsant sunets
M09 16°51'07.1°N, 100°36'28.8°E, A11%g4 141 WAsIINSERUTMELA; 7 5.0, 55 AN, Ha TWA-236;



WAsALAA 8LnRYInes 16°5242.3'N, 100°39'21.4°E, AI%ga 128 Lummﬂisﬁuﬁmma; 7 5.A. 55
Aan, WA TWA-237; unesusls 81nedames 16°53'10.7'N, 100°39'24.6"E, A3ge 130 AN
539"1%‘131%31,@; 7 5.A. 55 AN, WA TWA-238; W9 8nedaned 16°53'11.9"N, 100°39°05.8E,
ANNES 122 WAsNsEAUTMEE; 7 5.8, 55 fan, Wa TWA-239; uAddansw swneimes
16°53'04.3'N, 100°38'55.4°E, AY3g9 119 wnsInsERU MG, 7 5.0. 53 Aon, ua TWA-240; urs
817 8UNBTMBY 16°5249.7°N, 100°3826.1E, Aage 111 WRsINsERUTMEE; 7 5.0. 55 Aen,
WA TWA-241; wiisly 8nnadanes 16°5134.9'N, 100°39°47.5°E, anugs 147 mmmmsﬁuﬁmua;
7 5., 55 pon, Ha TWA-242; uiadulve snnefmes 16°5311.9'N, 100°39°05.8°E, A4 88
Lmsmﬂssﬁuﬁmma; 8 5.A. 55 @Bn TWA-246; WAWENEN ©1LADanes  16°5038.5°N,
100°40'41.2°E, ANUGY 150 lAsINSERUTMELA; 18 1.A. 55 AN, A TWA-248; WAINNAT BNNB
Taned 16°51'20.4°N, 100°43'18.7°E, ANge 172 lRAsINsERUTMELE; 18 3.0, 55 AoN, A TWA-
249; thandes sunefmes 16°5041.4°N, 100°4531.2°F, ANNEY 198 WAsINsERUmMEE; 5
5.A. 53 A1ABN, AN, Na TWA-162; 8 5.A. 53 AIADN, AN, Na TWA-243; LnsUIlInIzene 91N
783 16°5028.5"N, 100°44'27.4°E, A3ugs 181 Lummnizé’w’uﬁmma; 18 w.a. 56 U, mmen, Aen,
Na TWA251; 8 5.A. 53 a1aan, Aan, Wa TWA243; Sihmeu suneunsing wasnwiugdnivngdn
WATTINQY 17°1450.7'N, 100°53'41.5'E, ALge 172 Lmsmﬂizﬁ’uﬁmma; 6 5.A. 55 A9N, WA
TWA-231; 19 A 55 U TWA-256; WAImInAe washwiiugdnidigdn  17°14'51.7°N,
100°53'38.1"E, Awgs 171 WAsINSERUTME; 6 5.A. 55 Aen, N8 TWA-228; 19 w.a. 55 1u
TWA-258; dhmnana@un wasnwiuganivigdn 17°1519.1°N, 100°51'08.8°E, ANE 273 1nT
Mnseduimug; 6 5.0, 55 TU TWA-229; 19 3w.a. 56 Tu TWA257; dnniuan lunsnwiusdn g
Un guneuAsineg 17°1519.1°N, 100°51'08.8°F, AINEY 228 Lmsmﬂisé’uﬁmma; 19 1.A. 56
ADN, Na TWA-260; Snanu suneunsing wAsuan 17°0345.0'N, 100°51'59.8'E, Awg 227
memmgéﬁ’m}mma; 9 5.A. 54 aan, Wa TWA-211; 5 5.A. 55 Aan, Na TWA-227; 18 U.A. 56
A1ADN, BN, Wa TWA247

7. Thawatchaia trilobata M. Kato, Koi & Y. Kita

ety Th. trilobata Wutdaniaas sunedude witiios wiady 17°2822.6"N,
101°08'48.2°E AuEa 418 wasInsEsUTmea 9 5.0. 52 Tu, maen TWA-38; 26 5.A. 52 AN, Ka
TWABL7-58; 12 AN. 53 Wa TPK-02; 18 .4, 58, Tu TWA-347, LLﬂlfli;;ﬂ 17°2822.5"N, 101°07'54.2"E,
ALES 429 wasInsEiuTmea 9 5.0, 52 lu, minen TWA-59: 13 n.n. 53 wa TPK-03; 18 1.g.
58, Tu TWA-388; ursaialed 17°28'50.8°N, 101°0804.0°E, A1ge 438 lwnsanszdutimeia 11
5.A. 52 @A TWA-49 13 n.n. 53 a5 17°2834.5"N, 101°07'52.2"E, AINEN 432 WURTIINTEAU
1 e 11 5.4, 52 maen TWA-50 13 A, 53 aan, Na TPK-07; waithany 2110838 kNviNan
17°29'47.1"N, 101°15'59.9"E ANAGS 397 memﬂizﬁuﬁmua 13 AN. 53 aan, Wa TPK-14

Jmiafiwalan  wuiisnneiunzUsn ﬁﬂ‘fﬂﬂaawuwj WAL 16°4112.8"N,
100°43'07.6"E, Aage 81 WAsIINSEAULMEL 9 NN 57, aen, WA TWA-268; wisinnyana
16°41'11.2'N, 100°43'22.7"E, 11384 81 wasansedutmea 9 . 57, Tu, Aon, wa TWA-271;
WATTaNgAN 16°40'37.3'N, 100°43'32.1°E, Aags 96 LATNNTERUTMELE 10 N, 57, A9n, Wa



TWA275; AT 16°40'47.0'N, 100°43'36.8'E, AIUEY 96 WASNTERUTMELE 10 AL, 57,
Aan, Wa TWA-278; unslinAasagunszilden 16°4022.1°N, 100°4348.1°E,A1Uge 97 LuAsaIn
sydutivezia 10 A, 57, AN, WA TWA-281; unwngialouw 16°41'10.6'N, 100°42'55.3°E, Adaad
77 WASINTESULMELE 8 LAY, 57, W@ TWA-295; wATianeLAeutlas16°41°07.9'N, 100°42'44.8°E,
A71384 80 wAsnsEsutmea 8wy, 57, na TWA-297

8. Hydrobryum japonicum Imamura

Fregneii Hy. japonicum  wufidanaias RRIRRPSGE dmhdund  dhanaates
17°20°'57.7'N, 101°3323.7"E, AINEe 430 Lmimmsﬁuﬁmma 28 5.A. 52 a9, W TWA-T1-
TWA-73; 20 A.N. 57 1'U, AN, Na TWA-284-TWA-286; 23 A.N. 58 S[,‘U, AN, WA TWA-321; 5’](5]ﬂ‘1§7
Funs 17°21'18.2'N, 101°32'29.6'E, auas 1,039 wmsansEdutmea 20 nav. 57 Tu, nen, wa
TWA-287-TWA-289; usiiniae wriwiondns sunagvans 17°1025.4'N uaz101°2814.9F AT
505 wasnsEsutmsa 30 5.a. 52 Tu, amen TWA-86; urwiila 8LABYNAN 17°1013.8"N,
101°2815.0"E AUga 513 memmzﬁuﬁﬂma 30 5.A. 52 Tu, Aon, Wa TWA-85

9. Hydrobryum loeicum M. Kato

Frogafies Hy.loeicum  WUTiSswias SanewIL Suiuns saunnn 17°2909.0°N,
101°02'48.8"E ANYge 521 wasnsEeu e 7 5.0, 52 Tu, non, na TWA-21-TWA -23; 11an
Futula 17°2550.0'N, 101°1648.2°F ALge 591 wAsanssduimeia 7 5.a. 52 Tu TWA-19;
dhaneelay 17°29'17.8'N, 101°0302.1°F A1%EN 503 wasInsEdUTmEE 7 5., 52 Tu TWA-
20, than¥ame 17°28'37.0'N, 100°57'33.8°F ANGS 695 wasnsEdumeta 8 5.0. 52 lu, aen
TWA-37; 24 n.Aa. 53 Tu TWA-118; 18 Lil.¢8. 58 Tu TWA-357,; ﬁﬂmﬂﬂ%ﬂ 17°34'17.0"N, 100°5832.6"E
ANGT 615 lwAsnsERUimsta 8 5.0. 52 Tu, man TWA-36; 24 n.a. 53 Tu TWA-116; 18 1.6, 58
Tu TWA-359; 1handnamn 17°2834.9°N, 100°58'23.0°F AINGY 661 WAsINSERULMEE 8 5.0,
521U TWA-35, 24 n.a. 53 U TWA-117: 18 1.6, 58 Tu TWA-358: Saninias wiltifios thnnifios
41 17°34°17.1N, 100°58'03.3E AuE 618 winsansEiuimea 8 5.a. 52 Tu, aen TWA-33, TWA-
34; meiury 17°29'09.9'N, 101°06'21.3’E A3wad 433 wasansEdutmea 7 5.0. 52 Tu, nen,
ua TWA-24, TWA-25; ureddlw 17°2905.7°N, 101°06'37.5°E Avwigs 480 lunsansdutimea 7
5.A. 52 men, wa TWA-27; UnaveuuwAuy 17°29'02.8'N, 101°0636.0E AINge 476 wmsan
sefutvsa 7 5.0, 52 Aen, wa TWA-26; wisuithies 17°30°26.4N, 101°0526.8°F ATIgs 448
WAsINSEAULMEE 27 5.0. 52 Aon, WA TWA-66; unsiide 17°34'05.8'N, 100°58'53.2°F AN
587 @5 1 1.A. 53 oA TWA-89, TWA-90; wne%na 17°1007.4°N, 101°2846.0'E ANNES 513
LIATNTERUTMEE 1 1A, 53 men TWA-88; wATisaIm Unuueinilestes 17°34°03.2'N,
100°58'57.9'E AXge 581 wasInsEdut e 1 1.a. 531U, maen, aen TWA-91-TWA-93:
wnelnu 17°31'44.1°N, 101°02'54.3E aues 477 wasansEduTmea 2 1.a. 53 Tu, amen, aen,
WA TWA-94, TWA-95; unsAU UIuivileauns 17°31'46.9'N, 101°02/47.5E Auge 475 AN
izé’uﬁmma 2 U.A. 53 aan, Na TWA-96; LLﬁﬂﬂauﬁﬂ 17°2856.7"N, 101°07'10.3"E AINGS 442
LIASINSEAULMEE 27 5.0. 52 AN TWA-62; wiseron 17°28'52.5'N waz 101°0706.1°E Ay



1%
o

g9 460 wmsnszAudnga 27 6.A. 52 Aen TWA-63-TWA-64; wiensyd 17°2842.7'N,
101°0648.0°E Auge 457 wnsnssdutmsa 27 5.a. 52 lu, aen TWA-65, wisnaudu
17°29°00.3"N, 101°08'04.3"E Aaga 442 wasnsEduTmea 11 5.0. 52 Aan TWA5L; wid
guneugy 17°2830.1°N, 101°07'52.9'E Auas 373 wasansEduTmea 11 5.0, 52 Aen
TWA-52, 13 A0, 53 pan, wa TPK-06; wnawineny 17°32'24.4°N, 101°02'42.4E, AUNGS 471 LUAT
Mnsedutmeia 14 we. 57 lu, non, wa TWA-261; ursaeulay 17°32140.7°N, 101°0245.2°F,
ANNGY 484 wasnsEiuT M 14 1A, 57 Tu, nen, na TWA-262; thanaanes 17°3234.5'N,
101°02'20.8E, Awgs 521 wasnsERUtmeia 16 1. 57 Tu, en, wa TWA-263; uruen
17°3031.9'N, 101°05'37.2"E, A34e 469 wasnsEduT M 16 1A, 57 1u, Aon, na TWA-265;
ule3 17°28'30.1°N, 101°07'52.9°E A21aIg9 373 lwAsaInsedutingia 18 L. 58 Tu TWA-351

10. Hydrobryum phetchabunense M. Kato & Koi

fognsdis Hy. phetchabunense wuildsinmysysal sunainde witndndes lwarua
dnivnfe ﬁmﬂﬁ%%ﬂﬂé’auwm 16°3746.9'N, 100°5624.5°E, ANg 691 A3
sydfudmeia 11 5.0, 54, Tu, maen, Aen, wa PB-01, 19 w.g. 55, lu, maen, Aen, Wa PB- -23; an
AaRYg LwavNadniuneife 16°37°26.9'N, 100°56'44.5"F, ATIG 690 Lmamﬂsvmumwm 11
5.0. 54, 1°u AAen, Aon, Na PB-02; 20 wi.e. 58 Tu PB-52; §nnevimum mu’mm a‘wmmmwﬁm
dmum dhanwsiuun 16°4425.56'N, 101°38'59.82°F, AINES 746 WAsINSERUTMEA 6 5.0,
55, Tu, mnan, Aen, Na PB10; 10 5.A. 55, Tu, m1men, Aan, Na PB-31

fw¥afiwalon wuiisneueslng d1thenu denuisann 16°57°09.1°N, 100°5507.0°F
ALES 312 wasInsEduTmaa; 19 5.0. 53 1, meen, Aen, na TWALT6; 13 1.A. 54 Aon, Wa
TWA-185; 10 5.0. 54 lu, Anen, nen, Ha TWA-215a-c; 811niiy thnnkiain NYIUUNIYIRY AU
58981 17°56'12.7°N, 100°54'22.5°E A314Ee 1,180 memﬂizé’uﬁmma; 3 §.A. 53 @1ADA, AN,
Wa TWA-157a-b; 19 5.A. 53 a1aen, Aan, na TWA-200; 9 5.a. 54 Tu, mmen, Aen, ka TWA-209;
dmily dranuddiunsie unounsing 16°5631.3'N, 100°5327.7°F ANNEY 261 LUATAN
sysfudmeia 13 1A, 54 meen, Ao, Na TWA-184; 29 31.a. 54 Anen, Aen, na TWA203; 7 5.0,
55 lu, mmen, Aon, Wa TWA234; 5’1@1mmazm SunouAsing 16°56'43.1°N, 100°54'21.2°E Ay
g4 286 WAsINsERULMEE 13 1A, 54 anen, Aen, wa TWA-183a, b; 29 1.0, 54 m1aen, Aan,
Na TWA-202; 7 5.A. 55 1U, @198, Aan, Ha TWA-233; WSHNLLN 81LNauAsiMg 16°56'54.6'N,
100°54'19.1"E AMEe 289 wasansedutmea 7 5., 55 Tu, mnen, aen, wa TWA-235; dnh
noU ﬁwmﬂmﬂimg washwiuganidigdn snneuasing 17°150.1°N, 100°5353.1"E, AINgs 294
LNMiQWﬂiSﬁU‘EﬁM%La; 6 5.0. 55 lu, m1man, A9nN, Na TWA-230; 19 u.A. 56 aan, Na TWA-255;
anThenvaen wasnwiugdIdigdn 177 2446.2'N, 100°53'32.2'E, AINEY 475 AN
syfudmee; 6 5.0. 55 Tu TWA-232; 19 1A, 56 U, men, wa TWA-259; thananvieide washe
fusdnitng 17°1516.9'N, 100°56°07.6°E, Aaige 185 wmsannsedutimea; 19 .. 56 Tu TWA-
252; unedamquuu wasnwiugdnivigda 17°1507.2'N, 100°5404.0°E, AdEd 183 wmsan
sefumee; 19 we. 56 U, sen, WA TWA-253; wieTmauans  weshwiugdaidigda
17°15'06.2'N, 100°54'03.2"E, A4g4 182 wRsInsEeUTmEE; 19 1.0, 56 Tu, Aon, na TWA-254;



ﬁﬂfﬂﬂaawmm wAsAuw gunelliuugysne 16°41'12.8'N, 100°4307.6°E, ANge 81 LuAsaIN
SyduTMELE 9 AN, 57, a9n, Wa TWA-267; 8 1.8, 57 Wa TWA291; uwnalenga 16°4037.3°N,
100°4332.1"E, ANUEY 96 LIAsNNTER UM 10 A, 57, aan, Wa TWA274; wAaYadnena
16°40'47.0'N, 100°43'36.8"E,A1n3g4 96 WAsINsERUTMEL 10 NN, 57, AN, Ha TWA-277; ufis
Unaresyunsslien 16°4022.1°N, 100°43'48.1"E,augs 97 wasansEduTmea 10 Aw. 57,
man, Wa TWA-280; unsdediln 16°4323.9'N, 100°41'18.2°E,Augs 104 WRsNTER UM 8
b.8. 57, e TWA-293

11. Hydrobryum phurueanum Werukamkul, Ampornpan, Koi and M. Kato

Froeafies Hy. phurueanum wufidewimas gunegise washwiiugdniviguads waiin
a1 unedslnifie 17°21°32.8'N, 101°23'59.9'E Aalgd 722 wns 6 5.A. 52 wu Ty, aen, na TWA-
14, TWA-17 13 A, 53 WU Wa TPK-16; LAsdaspau 17°1503.5'N wag 101°29'14.5°E AUEe 721
WRs 6 5.0, 52 WU TU, non TWA-18; L.Lﬂ'mjﬁﬁmyj 17°19'49.0'N, 101°30'09.1°E, AuEa 893 1Uns
MNsETUTmMEE 11 5.0, 57 ABN, kA TWA-320

12. Hydrobryum somranii M. Kato

Freeaiiy Hy. somranii WUTIRaRTAUATLY SLABTULNG mmmmm PN TURIAYIAY
&1 thenaevy 17°57°05.9'N, 104°09°24.7°E, ANGY 150 WAsINSERUTMEE 6 5.0. 56 1°u
aen, wa NE-13; 14 5., 57 lu, aen, ma NE-43; thanaelnd 17°59°04.1°N, 104°0813.0°F, AINES
153 wnsanseduiimea 6 5.0, 56 U, een, wa NE-14: tnanaalnsiu? Ghenuaisse)
17°59'02.3'N, 104°08'13.6"E, AIHg3 203 wRsInsERUT M 6 5.0. 56 TU, Aan, na NE-15; unq
TAU9 17°59'03.1°N, 104°08'05.3E, AuEe 205 WRsINSEFUTMELE 6 5.0. 56 TU, Mon, Wa NE-
16; 14 5.0. 57 T, men, Ha NE-42; tanmalwssu3 (hanlnsea) 17°5905.3'N, 104°0745.2E,
AN 230 WAsINsERUTMELA 6 5.0. 56 TU, on, na NE-17; 14 5.a. 57 1u, non, na NE-41; &1
WYl 17°58'16.7'N, 104°07'57.8"E, Aalea 331 wasansesutveia 14 5.0. 57 lu, aen, wa
NE-37; ¥henasy 17°5848.2'N, 104°08'00.6°E, AIxgs 452 wasansedutmea 16 5.0 57 lu,
pon, Wa NE-40

13. Hydrobryum tardhuangense M. Kato

fhegeiis Hy. tardhuangense wuiisawiaes Suneuuis witiites dianmeiies
PNYUUMIVIAYAIUNTIY 17°3358.1°N, 100°59'28.4°E, Aalgs 592 wnsnsEduimsg 8 5.6,
52 AAen, AN, Wa TWA-28-TWA-32; 24 n.A. 53 Aunal TWA-115; 18 1.8, 58 wakanuun TWA-
355un939NNaA 17°34°03.2N, 100°58'57.9°E AI1uEa 581 wasnsER UL MTa 1 1.0, 53 AN, Ha
TWA-91-TWA-93

Fminfwalan wuiisnneunsine Srthafiu wuiansandr-naias NYUUNIYIRAYIAU
$99NAN 17°56'12.1'N Uag 100°59'41.0°E Aalga 1,229 wRsansEdumzia 3 5.0. 53 lu, maen,
fan, Wa TWA-155a-d; 19 5.A. 53 a1Avn, Aan, Na, TWA-201; K NYULINIR AUTDINN



17°56'11.8'N uag 100°59'38.8°E Augs 1,177 Lmsmﬂszé’uﬁmma; 3 5.A. 53 AIABN, ABA, WA
TWA-156a-c; 19 5.A. 53 amnan, AN, Na, TWA-199; 17 n.A. 54 Tu TWA-208

14. Hydrobryum varium Ampornpan, Werukamkul, Koi and M. Kato

fheeneita Hydrobryum sp. wuitdewiaae dnivngle thansaeld \UARNYTUUNIYAY
138 17°28'41.4'N, 101°20'25.6"E, A3ga 749 wasnsEiutnea 18 1. 53 wulu nen TWA-
113, TWA-114; 14 n.N. 53 WU Wa TPK-22; 17 13l.8. 58 wasnuun TWA-340

15. Hydrobryum vientianense M. Kato and Fukuoka) Koi and M. Kato

Frogafis  Hy. vientianense  wuildanimiae 81LNDYNAN widias  thennnsty
17°03'14.8"N, 101°31'49.9°E A1ugs 505 wasnsEdumea 29 5.0. 52 lu, mnen, aen, Ka
TWA-74, TWA-76 14 n.w. 53 pon, na TPK-26; 17 1316, 58 nauanuun TWA-343; aiaetiuias
Talad 17°14'37.6'N, 101°29'21.1"E Auas 528 lWAsINsER UM 29 5.0. 52 lu, maen, Aon
TWA-77, TWA-78 14 Aw. 53 @an, Wa TPK-29; unwieuds washwiugdniviguads
17°1025.4'N, 101°28'14.9°E A& 505 WAsINsEUT ML 30 5.0, 52 A0N WA TWA-86 Ul
witle duneguats 17°0508.2'N, 101°3042.5°E ANge 539 WAsINSERULIMEE 17 3.A. 53
fon, Wa TWA-106 14 n.N. 53 Aan, Wa TPK-28: Siaend Thanaeni washwiugdnivng
%a39 17°05°07.7'N, 101°31'04.8'E AI1E4 560 LIAsINsESULIMELE 30 5.0, 52 AN, Ha TWA-83,
TWA-84; analduu wasnwiugdniUiguats 17°0508.2'N, 101°30'42.5°E Aaige 547 WIRg9N
sedutivgia 17 1A, 53 fInBn, ABN, Wa TWA-108, TWA-109; e 17°04'52.2"N,
101°29'44.7"E A3ge 533 ls9InsERuTh Nz 30 5.0 52 Tupen, na TWA-79, TWA-82 uag 27
n.A. 53 fundn TWA-125; wiltwify urlsaesnou snnesiudie 17°6609.9'N, 101°0822.2E A
g4 391 wasnsEduTmea 26 5.0. 52 1U, aen, nen, na TWA-42, TWA-43; 12 AW, 53 wa
TPK-01; 18 .8, 58 wawnnuua TWA-360; dhnu BN IIAYN vhefvinEtumy
17°1537.6"N, 101°34'51.1"E, A3ge 389 winsInsERUsia 14 03 53 wa TPK-24; 27 nA. 53
funal TWA-127; 17 1.8, 58 nakanuun TWA-346

16. Hydrobryum sp.

FO89NY Hydrobryum sp. Wuﬁ%’wi’mwmmzﬁ Sunewnde wihihdntes wasuaidns
U191AD ﬁﬁmﬁ'%awi 16°37'46.7'N, 100°56'18.9°E, AIg4 641 LRsNTERUTmMEL 11 5.0, 54,
lu, mon, wa PB-03; 19 w.e. 55, Aan, Wa PB22; 9 5.a. 55, Ty, an, na PB-30; widuesedu anenu
WATRYILARIANY 16°3306.3'N, 100°5347.8°E, ATmgs 705 lwAsaInsedutmea 11 5.0, 54,
Tu, men, wa PB-05; 9 1.A. 55, mnan, Aon, Wa PB-12; 8 5.A. 55, Tu, Aan, Wa PB-25; 20 1.8, 58
fnen PB-46; wAsSsidy NYIUUMIYAYUARINA 16°37'28.9'N, 100°53'48.3°E, AINUGY 706
wRsNSER UM 11 5.0, 54, TU, Aen, ta PB-06: 9 a1.. 551U, mAen, Aen, ua PB-27: 25 N,
58 Tu PB-36; 20 .. 58, WALWUANWUA PB-51; WAMANLWS  @nenuuwiasnfvjeuaaIna
16°3809.5"N, 100°54'56.3"E, AUg3 689 memmzﬁuﬁmua 11 5.a. 54, Tu, men, Wa PB-07; 9



1.0. 55, Tu, mmen, mon, K@ PB-28; 25 n.w. 58 Tu PB-34; 20 1.8, 58, NAWRWANYLA PB-49; w4
WU8 9NUTUUTIRYILERIVIAI 16°3552.9'N, 100°5341.2°E, AILlEe 697 wAsNIERUMHG
12 5.a. 54, Ty, Aan, W@ PB-08; 8 al.A. 55, Tu, mAan, AaN, KA PB-26; WASTIYNGNY NENULINYIA
YaUAaIMaN 16°36'06.5'N, 100°54'18.3E, AaEa 709 wasnsEduTmea 12 5.0. 56, 1u, nen,
Na PB-09; 9 .. 55, lu, mmen, aen, Na PB-29; 19 1w.e. 58 Tu (5usen), Nauiuanyiun PB-4d;
WASEINTINA  aVETULNYIRYLERIIAN 16°3204.8'N, 100°5251.6'E, AMEY 753 AN
syfutvzia 26 N, 55, Tu, man, WA PB-15; Widany aneuLiagIfAveianvia 16°3142.0N,
100°53'15.7°E, Augs 752 wmsnsedu e 26 nw. 55, Tu, Aen, wa PB-18; anufiuthanings
5151 16°30'16.7°N, 100°57'42.0°E, A114g4 888 wAsansEuTmea 28 nav. 58 T, Aon, wa PB-
37, Yinnmssns 16°30°36.0°N, 100°5737.8°F, ANNGe 874 wasInsEauTmea 28 . 58 1u,
fan, Ha PB-38; Migladeauial 16°29'25.0'N, 100°58'09.4°E, AIsEN 941 wAsnsEsuimeLa 28
nw. 58 lu, een, wWa PB-39; uisanud1y 16°29'02.9'N, 100°5404.6°E, AINE 778 LUATIMN
sefutimeia 28 nw. 58 Tu, Aon, wa PB-40; FBtd 16°2904.3'N, 100°5537.8°E, A1mge 901
wasnseRudmeia 1 5la. 58 Tu, aen, wa PB-41; Thewdseuis? 16°28'14.3'N, 100°58'16.2°,
ANNgs 1,026 wasansedutmea 1 3la. 58 lu, men, na PB-42; thanmaslulns 16°27'48.8'N,
100°58'37.4"E, A31@4 1,070 wasansedutmeta 1ila. 58 Tu, aen, wa PB-43;

17. Polypleurum longifolium M. Kato

fheeheia P. longifolium wuiidwindeniu snnewwn dvhersuuy wadhvwusdns
g dhanwsuuy 18°1331.2°N, 103°53'34.1°F, ALEN 176 lwAsansEsutmea 8 5.0, 56 1u,
a9n, N NE-22; 13 §.A. 57 I‘U, AN, N NE-28; ﬁ?@ﬂﬁﬂﬂﬁ&% 18°13'43.7"'N, 103°53'42.5"E, A4
g9 220 WAsINsESULMEE 13 5.4, 57 MU, men, Wa NE-30: saldiuniuuy 18°1343.9'N,
103°5404.4°E, AY3E 228 wasansEiuTmea 13 5.0, 57 1u, Aon, ma NE-33; d1nvense
MAUNLTEY 18°12'26.6"N, 103°54'16.7"E, AI13gs 196 wasansEdutmea 13 5.0 57 lu, Aen,

Na NE-35

18. Polypleurum longicaule M. Kato

F1eE19NY P. longicaule wuﬁ%’wi’mammﬁ é"u,ﬂawuamm éwsﬁwﬁaai’adm dhansnsem
17°09'12.0°N, 102°43'47.2'F, A21aigd 325 WAINIERULMYE 2 5.0. 56 AaN, Ha NE-03; 24 W..
57 990, Wa NE-26; mmmwa’m drnnandiun mmamuamwa 17°06'23.6"N, 102°39'28.6"E,
AL 402 wasInsEsUi M 3 e, 57 eon, e NE-24; 11anmatians sneviuasiiee
17°06'08.3"N, 102°39'14.0°E, A3g9 349 wRsNsERUMEE 3 Wy, 57 AN, Wa NE-25
19. Polypleurum pluricostatum Koi and M. Kato

fhoghafis P. pluricostatum wuitdwiaime sunegde dwhneld  gunetuwisigie
‘fwmﬂﬁwma 17°30'10.5"N, 101°20'12.9'E Axge 1,197 wiAs 15 1.A. 53 WU Tu, aan TWA-103,
14 AN, 53 wa TPK-17; ﬁmﬂﬁuam%u 17°30°03.0"N, 101°20°09.0"E Augs 1,152 wins 15 u.a.
53 IU, aan TWA -99-TWA-101, 14 An. 53 Na TPK-18, 25 n.A. 53 Tu TWA120; 13’1@m§ﬁwu
17°30'02.0"N, 101°20°09.0°E ANEe 1,143 was 18 u.A. 53 Tu, men TWA-102 14 Aw. 53 wa



TPK-19, 25 n.A. 53 Tu TWA-121; 17 1.8, 58 Hawannun TWA-342; aadulan 17°29'29.9°N,
101°20'02.9"E AUES 1,043 Wns 18 u.A. 53 avn, N TWA-110, 14 A.W. 53 Wa TPK-20, 25 n.A.
53 Tu TWA-122; muﬁuﬁ’swumﬁﬂ 17° 29°21.6N, 101°20°07.0"E AINEY 961 AT 18 U.A. 53
aon, W8 TWA-111; dianvelel 17°2841.4'N, 101°2025.6°E, ANLES 749 WAsINTERUNELA
18 1.A. 53 aan, Na TWA-112, 14 n.W. 53 HNa TPK-21, 25 A.A. 53 Tu TWA-123; 17 13l.8. 58 Haken
nun TWA-341

20. Polypleurum prachinburiense M. Kato & Koi

fhetsii P. prachinburiense WU TANNAIMT S1NBAMAY BITIBUINTIE than
AULA 16°50°01.1"N, 104°07'38.8"E, AME 279 wnsnseAuimag 4 5.0, 56 T, aen, wa NE-
04; 17 5.a. 57 T, Aon, Ha NE-45; tianduud (19) 16°5002.5°N, 104°08'01.1°E, MG 266
wmsinssdudmsa 17 sa. 57 lu, men, wa NE-4d NYIUUNIRADHILR  UAIAUFIT
16°4537.8'N, 104°1556.2'E, ANUgs 197 wmsnszduimsa 4 5.0, 56 Tu, Aen, WA NE-06;
hanuAsTng-1 16°4526.3'N, 104°1513.3°E, AUES 202 wnsansduimea 4 5.0. 56 Tu, nen,
ua NE-08; thmnundlng-2 16°4526.0'N, 104°1513.3°E, ANLEe 189 wnsInseRutmza 4 5.0,
56 U, AN, Wa NE-09

21. Polypleurum phuwuaense M. Kato

fhetsiin P. phuwuaense nuiifamdadan sauneisn drivhenzen lnsnwiugdes
g thanidaddudil 18°0933.7°N, 103°56'55.7°E, A213E4 200 wnsNsedutmEa 7 5.0. 56
Tu, men, wa NE-18; thandeddufiz 18°0937.3'N, 103°5706.0°F, ANNgY 213 WATIN
sefutimza 7 5.0, 56 Tu, aon, wa NE-19; thaniindduils 18°09°36.1°N, 103°5708.6°E, Mg
227 wRsINSERUTIMBE T 5.8 56 lu, man, wa NE-20; ihanuindtuiia 18°09'35.9"N,
103°5709.5°E, A11aIg9 238 lwATansedutmeia 7 5.6, 56 Tu, Aen, wa NE-21

22. Polypleurum erectum M. Kato

fognsitn P. erectum wuiltininfeniu suneiwn dnivheszuu wasnuiusdning
$1 thanvzuuy 18°1331.2'N, 103°53'34.1°F, AN 176 wasansysuimea 8 5.0. 56 T, aen,
Wa NE-23; 13 5.a. 57 1U, A9, WNa NE-27; ﬂjlWMﬂﬁ\‘ﬁ]i%L% 18°13'43.7"N, 103°53'42 5", AN 220
wasansEuimzia 13 5.0. 57 T, aen, na NE-29; maldiuruans 18°1339.2'N, 103°5355.4°,
ANES 204 wasanseiuimea 13 5.8, 57 Tu, men, na NE-31; maldfuduuy 18°1343.9'N,
103°5404.4°E, AEe 228 wasnsEiutmea 13 5.a. 57 1u, nen, na NE-32; d1thensie
MAUNITEY 18°1226.6'N, 103°54'16.7"E, A1Xge 196 WRsNSER UM 13 5.0, 57 TU, Aen,
Wa NE-34
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