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Abstract

An inveétigation of bryophyte diversity of six mangrove forests including the nature
education center for mangrove conservation, Tambon Khlong Tamru, Moo 1; the nature
education center for mangrove conservation, Tambon Khlong Tamru, Moo 4; the nature
education center for mangrove conservation and ecotourism; Laem Chabang mangrove
forest; mangrove forest in air and coastal defense command; and mangrove forest around
Had Tung Prong and three beach forests including Had Tung Prong, Had Tein Talay, and
beach forest in Thai island and Sea Natural History Museum area in Chonburi province was
carried out. None of bryophytes was found in mangrove forests. Sixteen species (6 mosses,
10 liverworts) in 12 genera (5 mosses, 7 liverworts) and eight families (5 mosses, 3 liverworts)
from 137 enumerated specimens were reported from beach forests. Hornwort was not
found in the both forests. Among these the most common families of mosses are
Fissidentaceae (2 species) and families of liverwort are Lejeuneaceae (8 species). A
comparison of species richness among three areas revealed that the highest species richness
of bryophytes was found in Had Tung Prong. Moreover, of all bryophyte species found,

Weissia edentula Mitt. was the most common.

Key words: beach forest, bryophytes, Chonburi
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ST T T T T S i
2 ARSI VTS e s 5
3 nwnanewdy Brachymenium ACUMINAEUM HAMV . 8
4 AU Calymperes tenerum MUILHAL ... oo sseesesesesssssecssesssneens 9
5 N WRaELEY Fissidens ceylonensis DOZY 8 MOWK.......umorreereerrersereesssnrerecseesesreessscsesenee 10
6 ANINRELEY Fissidens hollianus DOZY & MOUK........c.wurerrreeemrerssenrececessessessessemsasssssessseeseseens 11
7 AWARELEY Weissia @dentUla MIth... ... rcceeeceerseovcsisesererneesseesssmesesssssoss e eeeresmmssssssssesnseseeees 12
8  mMweaneLdu Claopodium prionophyllum (MULLHAL) BIOth....ccooccocccccccmcerrreccsccsssseens 13
9 awaeaedu Frullania ericoides (Nees ex Mart.) MON.........oveermesmeereeeceseeseesssnssnsnsee e 14
10 N WNMAEBLAY Heteroscyphus argutus (NEES) SCHIM...........coerecerrseeseeereecssssssssssnseannnns 15
11 nWneawidy Cheilolejeunea intertexta (LIND@ND.) StEPN.......oivrvrrorcveceerersscenneresesessseens 16
12 awnaaneidy Cololejeunea planissima (MItt.) ADEYW............receeessermssssmmmnssmasmassnsssee 17
13 AWRAELEU Cololejeunea raduliloBa SEPN.............vvvvveeeveeeeeeeeesrreeeee e esssssssess s 18
14 A WNAANYLEU Lejeunea aniSOPAYIA MONt.......ooo oooeeeeee oo 19
15 AINNRNGLEU Lefeunea Wightii LINASND ... ..o oeeeovveeeeecereeorsesmesesseessseeeeeeeesssssseeesees e 20
16 nwamaeLdu Lopholejeunea nigricans (LINdenb.) StePh.....ocovvvercovevoooeeceseeceeeeeeee s 21
17 amnaaeldu Mastigolejeunea indica SEEPN et 22
18 AMeaNBLdu Mastieolejeunea repleta (Tayl.) STEPh... e 23
190 Brachymenium QCUMINQTUM HAMNV.......ooooeeeeeeeeeeceerers e eess st st s s enesssesessssssesasesesssesasaseansesesnsen 24
199 Calymperes tenertm MUWLHA . ..........ooo ettt sr ettt snars e et eaees 24
190 Fissidens hollianus DOZY & MOIK ..ottt cee s ss s s benas 24
199 Weissia edentul@ Mitt............coinn e ot sesas s esee s sesas s sesses e sas s cesenns 24
199 Cheilolejeunea intertexta (LINAEND.) STEPN.....irsiieecenreeeieees et sesssee et ces 24
19a Cololejeunea planissima (MiItt.) ADEYW.........ocivuiiecienieineeceeneeneaseessesisnesseesesssersssessessesens 24
199 Frullania ericoides (NEES) MONT...........cc.riierrrcrieiirresseene e s esses s seseesss s sesesossessasssses sesssans 24
199 Lejeunea aniSOPAYIA MONT. ...t et ses st eseen 24
20n Uia (papillae) vuntiusadwulu Fissidens ceylonensis Dozy & Molk.............occecevvveeeeeeeee. 25
207 UUia (papillae) vususaawuly Weissia edentula Mith. ..o evereseeeesseseeeeeee 25
21 weuwiuiluiduimsdansminenstnsaui 1 EmInmayd. 29
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(Hornworts)
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TusTelwdsesyluuinaificnudy wiviswidsaaunsaaseylaudluiviauds wu g
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Auna WU UihafeutuSumnelatovudenlimiasguinalimeausasiinenia

ylanilluslelwsussuin 17,900 via Ineduveaduszann 12,500 via  Aneiise
Uszaed 5,250 ¥9a wazgasuiisnussunas 100-150 viln (Frey & Stech, 2009) Uszinalneiilusle
e 1,101 wile (oad 708 wila 81293639m 380 wilm gasulisn 13 vila) (Lai et al, 2008; He,
internet resource; Sukkharak & Chantanaorrapint, 2014) 31nASANYILENENTIIUITETEIUTLE
Idludszmalnewuin danlng)fumsanuluslelndlufuiivnfutu (ain forest) Tnglawizma
mawilevesUseinalng nsanwluslelnaluusnadiveauiazUgiena idosuin (Sukkharak
& Chantanaorrapint, 2014) fiifivs Thaithong (1984) Anwilusleluauiiiuthmoiauludmin
Juny§ nawd We seuos wavaga wuluslelwivomn 21 vlin uazsiauedd Sugiy (2550) ey
lusTelisnadseufivunmudunsioneils Smingms Swou 26 vie

fan¥nvayinangluniany Tuoonvessuvalng sewinaduasiign 12° 30-13° 43" wiile
wassenituduansdyn 100° 45-101° 45 mgueen fiilefiusyann 2,726,875 15 wde 4,363 71579
Alawns fufiludintadssneudefisivaduidun Ruiidduinie wazfisrurelaneiads
UsgneumediauUrvsiauiazUimema dmsudiviema Whitmore (1984) Teuiadu 2 Uszian
Taun

1. Barringtonia association 3sildnwausdumeiled@uiiu Tifmeanne

2. pes caprae association Fallunamnemanensy nsge1ainanAeNg (quartz) #u
Quuntvl (andesite) vi5e #uuznsa (coral)

TudamInvays UnveminUszian Barringtonia association Wuftthwevinausafifis ot
imsuazzlalvg (il 29) dudimenaussnn pes caprae association wuusumnvalus
NOAUAIARTELIY Ui odniiy (it 20, ) wasnaLieunsLa melumieynisregoines

guLazsnwIRe (il 2a) Taensigluiuininainaiasndg

Uagtudinudrneauuaztimemaludwmdnvaysgnungniieldusslvl viunds vied
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wndnlusumnurannvansvesiusielwsvesusumalng uasniteldifudoyafiugudmiuamiase
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@

IngussdsAvasnITIdY

iWeAnwauvannvatsvadlusislwausniheeuteshvemaludwinyanys

YDULUAVBINITIVY

Anwenumannuatevedluslelwdudnadneeuluiminvay3 6 fiud laud
1. guinisGeuiifeuinvlneiau druanaesdimg fevy 1 (1 mi 1n)

2. gudmsBeuii@eyindthaeiau shuaaaesiimg davy 4 (nwi 19)

3. guifinwsssunfuareyinslimeauiensvieuiiondsiine (nwi 1a)
4. relauguruwviauate (A 19)

ajy

5. Ungauniglumiedyvimsdedenmeagiuuaginwiils (Mwil 19)

wagthemaludminvays 3 wuil leun

o)

6. Unmeauusinnevialuse nesiuananseiau pruvimGedniiv (nwdl 1a)

1. warslUse noswuaIanszlau gruviniSedaitu (n i 2n, )

2. waflsunsia melunbedyynsdedoinauwasShwils (1wi 2a)
3, JemiausnaRisSuRinziaznziaing (awi 29)

FBnsiiiun1sivg
1. dsnuaziiunvrmeguluslelduinutmesauluiminvays 6 Wuil (1wil 1) wasd

wemaludaninvays 3 Aufl (il 2) ssnirafeungainieu wa. 2555 TafBuLIYIEY WA,
2556 wioutuiinsvaziBunanmuindeuvesiusloliudagiinuazs duiinnm

2. Anndnvurmadugineuagnsaasumnisinemanslagldsuis (key) mnwildonssa
WeNWF (flora) WasNaITUARLNINTENSAIN 9 WU Mizutani (1961), Eddy (1988a; 1988b) s¥Uy
MINLUNTEAUIALAzANASNBIveT Goffinet et al. (2008) wag Crandall-Stotler et al. (2008)
dwiuueaduazivesisnaud iy

)

3. VIANWANELEY wWarUTSUusnvazvatlusleiuras e

v o w ' v v Py aow & a o 1 v & vl a
4. InvinmegranssaliiurmnudSveawifng YA uagame (2530) fagnaurafulInneIvn
TV AEINEIPNERS mm’iwmé’a‘giww

o




d L3 a 2/

A 1 uassiunineauludmiavays: n. audnisteuiideeusnvimneaay suanassing il

Y

Wy 1, 9. Audnsiteuiideeyindliveiau suanassimg Ry 4, A, AudAnwsssuyfuas

suindlimelauiensviesiendailiag, . Unmeaugusuwanaly, 9. Uiesaunelunieg

Y |

Ugrmssiedennimeiuuazsnwis, a. Yimeauuinamaialuss nesiuainnssiiw giuvinisedn

a

“u



AN 2 WansiuUInemaludaniagays: n., . mevaluss nesiuaianseu guvimsedniiv, A.

mamsunzia aelunhedymnnisdedoinimeiuwassnwie, 1. Urmemauiiauinsiueinig

warneialng

NANI5A3Y
° < Y ' & a ' ' @ Y =~ !
NnMsAITILasiiuiegluslalndvinaivsauasUemaludininyays L
wuluslelwdusudmeay uwinuluslelwdlutwieniadiuau 137 wuneiae Swunlsd 16 ¥ia
10 ana 10 1 newluwead 6 9ia 5 ana 5 294 A1iesiise 10 vila 7 ana 3 1A wazlinugesuy

a s

1350 (157199 1) Msgrslusialndinulununuanslunini 19



n}

)

24

d i A g d. 1 s ar <4
A15199 1 sedelustelinainulunuiivhvenin Jwmdavays

<

A

vila

& o
WUN

2

AUNBLAUAIDY

Mosses

Bryaceae

Brachymenium acuminatum Harv.

Sukkharak, Tongma, &
Chatutan 9, 11, 14, 49, 52, 57,
59, 61, 62-1, 66-1, 72

Calymperaceae

Calymperes tenerum Muall.Hal.

Sukkharak, Tongma, &
Chatutan 27, 31, 83, 100

Fissidentaceae

Fissidens ceylonensis Dozy & Molk.

Sukkharak, Tongma, &
Chatutan 3, 8, 15, 16, 18, 22,
23, 40, 43, 44, 54, 103, 104-1,
105-1

Fissidens hollianus Dozy & Molk.

Sukkharak, Tongma, &
Chatutan 2, 5, 21, 24, 26, 28,
30, 78, 79, 82, 85, 96, 98, 106,
115, 118-1, 136

Pottiaceae

Weissia edentula Mitt.

Sukkharak, Tongma, &
Chatutan 1, 6, 7-2, 10, 12, 13,
17, 37, 38, 39, 41, 42, 45, 46,
a7, 48, 50, 51, 53, 55, 60, 62-2,
63, 64, 65, 66-2, 67, 68, 69, 70,
71,73, 74,75, 76, 84, 88, 92,
93, 120, 124, 125

Thuidiaceae

Claopodium prionophyllum
(Mull.Hal.) Broth.

Sukkharak, Tongma, &
Chatutan 56, 58

Liverworts

Frullaniaceae

Frullania ericoides (Nees ex Mart.)

Mont.

Sukkharak, Tongma, &
Chatutan 20, 118-3, 126, 127-2

Geocalycaceae

Heteroscyphus argutus (Nees)
Schiffn.

Sukkharak, Tongma, &
Chatutan 102-1
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Lejeuneaceae

Cheilolejeunea intertexta

(Lindenb.) Steph.

Sukkharak, Tongma, &
Chatutan 7-1, 25, 29, 32, 34,
90, 97, 99, 108, 109, 110, 111,
116, 117-2, 119, 121, 123, 131,
133

Cololejeunea planissima (Mitt.)

Abeyw.

Sukkharak, Tongma, &
Chatutan 35, 77, 80, 89, 107-1,
112-1, 113, 132

Cololejeunea raduliloba Steph.

Sukkharak, Tongma, &
Chatutan 4, 81, 91-1, 96, 101,
114, 115, 129, 130, 134, 137

Lejeunea anisophylla Mont.

Sukkharak, Tongma, &
Chatutan 86, 87, 94, 95, 102-2,
104-2, 105-2, 107-2, 112-2,
117-1

Lejeunea wightii Lindenb.

Sukkharak, Tongma, &
Chatutan 19, 36, 91-2, 135

Lopholejeunea nigricans (Lindenb.)

Steph.

Sukkharak, Tongma, &
Chatutan 122

Mastigolejeunea indica Steph.

Sukkharak, Tongma, &
Chatutan 128

Mastigolejeunea repleta (Tayl)
Steph.

Sukkharak, Tongma, &
Chatutan 33, 118-2, 127-1

1 = mavjalss nesiuaanselan Juvinisednitu

2 = maisunsia MelunhetynnisiegenmegiunazSnwiils

3 = Unemaus RS S slaznsalng
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Bryophyta
Bryaceae
Brachymenium acuminatum Harv. (mwﬁ 3, 19n)
dnwauziall
uniTlvlWg Adengouvuinie Sudinss luSeshuu spiral eudiaiuee deden

erect 14 erect-spreading EUS'N ovate Ua1lu acuminate woulu entire I costa wuu percurrent
wadluuinuaiglugusng regtangular vinunatsluwasgiluguing isodiametric-rhombic Hifa

Wwaalseu
avalsing luwulusagnafdnw

fuade VAU Uiy
RUNYLATAIDENY Sukkharak, Tongma, & Chatutan 9, 11, 14, 49, 52, 57, 59, 61, 62-1, 66-1,
72

AWA 3 AeaeLdY Brachymenium acuminatum Harv.: n. undilalns; 2. Tu; . wadusiou

aelu €. waauSaveuly; 2. wadvouluusiunaislu alaguisdnadal o)



Bryophyta

3 Calymperaceae
Calymperes tenerum MUll.Hal. (i 4, 19%)
dnwauznaly _

WSl 3307 Sdudanse Tudessuuu spiral Weutiaiuse Weden erect-spreading
5U574 oblong Uaely acute wouUlU entire § costa wWUU excurrent wadluguse quadrate \wad
Uihaguluusznousie hyaline cells aifswadisyy

avelslng liwulushesitdnwm

msduiuguuultiendema wulesil (gemmae) Vnaansly
fiuende vuiy

PUYLAYAIDENS Sukkharak, Tongma, & Chatutan 27, 31, 83, 100

AR 4 ARABLEY Calymperes tenerum MullHal: n. unfilalwe uans 1udl (gemmae)
vsalasly; v. Yanely; a. waduSinveulu . waduSumunansly; 9. @uan (gemma) (nalae

YNEIITIW NoIUN)
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Bryophyta '
Fissidentaceae
Fissidens ceylonensis Dozy & Molk. (mw‘?i 5, 20n)
Fnuauzialy

unillvlel Biagou dvudanss TuiFeauuy distichous 6-10 ¢ 5U31 lanceolate Vanely
acute ¥auly entire gﬂui‘u oblique WU border USIty vaginant lamina i costa WUy short-
excerrent WaAlU3US 18 quadrate nilawaddl papillae 4-5 Sureiwad

aualsind linulusedraiidinm

fuendy YURUUUNI I
NUBATAIDES Sukkharak, Tongma, & Chatutan 3, 8, 15, 16, 18, 22, 23, 40, 43, 44,
54, 103, 104-1, 105-1

0.5mm

0.5 mm

50 pm

A 5 Awaeanewdu Fissidens ceylonensis Dozy & Molk.: n. unfillalwe; 9. 1u; a. lwadusinm
Uanelu wana1la (papillae); . wadusinuveuly; 2. wadveuluvsnunatalu  wansu ia

(papillae) (MelaguNATIIIE NBwn)
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Bryophyta
Fissfdentaceae
Fissidens hollianus Dozy & Molk. (AWl 6, 190)
dnwauzialy
undllvlas Ao Adeunios drdusanss luSsawuy ditichous 5-10 ¢ 5U3 lenceolate
Yanwlu acute vaulu serrate WU border USL0u vaginant lamina, dorsal lamina, ventral lamina

il costa Uy percurrent %38 excurrent maé’lvgﬂiﬁa isodiametric nilawadSy
auolslvs lunwulusegeiidnm

Auande YUAY YUY
RUGLAVAIDYNS Sukkharak, Tongma, & Chatutan 2, 5, 21, 24, 25, 26, 28, 30, 78, 79, 82,
85, 96, 98, 106, 115, 118-1, 136

AR 6 AWRanBLdU Fissidens hollianus Dozy & Molk: n. uniilald; 2. lu; . waduSw

Uanglu A waduSnaweuly; 9. wadvevluuinunaidu alegusannaieal nown)
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Bryophyta
Pottiaceae
Weissia edentula Mitt. (mwﬁ 7, 194, 20%)
Snweassnaly

uniTlilte Adounuthana Audes ddumnse ludeauuu spiral deurisihuge Weiden
spreading §U314 oblong Uaelyu acute weuly entire i costa wuy percurrent AU
quadrate wiaaany papillae 2-3 Susioiwad

avalsld tunwulusegefidnm

fuady UuRu

VUIBLEVADE19 Sukkharak, Tongma, & Chatutan 1, 6, 7-2, 10, 12, 13, 17, 37, 38, 39, 41,
a2, 45, 46, 47, 48, 50, 51, 53, 55, 60, 62-2, 63, 64, 65, 66-2, 67, 68, 69,
70, 71,73, 74, 75, 76, 84, 88, 92, 93, 120, 124, 125

AR 7 Mwneanswdu Weissia edentula Mitt.: 0. wnilalns; v. Tu; A wadusSiiuveulu wana

Un¥3 (papillae) (Malasursaavidl newn)
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Bryophyta
Thuidiaceae
Claopodium prionophyllum (Mull.Hal.) Broth. (Wi 8)
dnwuziialy
unflvilnd Afeaunuvies Adeaduiedthnme déudanse TuSesuuy spial U3
tanceolate Uanslu acuminate wouly entire 31 costa tuu percurrent L%aaﬂlugﬂ’iw rectangular
nilawaaiou
avelsld liwulusegiidnu
fiuondy vudentyd

RUELEVADYY Sukkharak, Tongma, & Chatutan 56, 58

0.5mm

AW 8 ArwREnEdL Claopodium prionophyllum (Mall.Hal.) Broth.: n. uniilalue; . Tu; e.

wadustaadawly ¢ waduSnaveuly; 9. wadveuluusnunaislu (alaeuisannanidl newn)
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Marchantiophyta
Frullaniaceae
Frullania ericoides (Nees ex Mart.) Mont. (mwf?'i 9, 19%)
anwasialy

Aianesasm unillalid ddhenauns Lateral leaves 183UUU incubous Lobes JUT
squarrose-ovate Uanglu rounded ¥oUly entire Lobules §US1 cylindrical Underleaves §U319
obovate Uanglununeanuassian veulu entire

avalslust luwulushesnaiidne

fuande U
NUNYLAVADEN Sukkharak, Tongma, & Chatutan 20, 118-3, 126, 127-2

0.2 mm

’ 0.2 mm

50 pm

A WA 9 nMwIRaneEY Frullania ericoides (Nees ex Mart.) Mont.: n. wnillalwa, #nu ventral; %.
Turutng (lateral leaf); A, Tusuans (underleaf); 4. waduSnawanslu ¢ wadudinunandlu (a

Ingunsatiuviuga azamu)
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Marchantiophyta
Geocalycaceae
Heteroscyphus argutus (Nees) Schiffn. (it 10)
Fnwauznaly

aEnedidn wnillslng Adurseu SrduuuuRnfuiiuia Unsrenyiiu Lateral leaves (361
WUV succubous  WHulugusne rectangular Uaslunénadedilu 34 wdn  voulu entire
Underleaves 3U34 orbicular Uagluiidn 4 uan Insuandnansemindng veuly entire

aualslng lamulusheseiidnu

duandy UuRY

ANIYLAVAIDYNY Sukkharak, Tongma, & Chatutan 102-1

0.5 mm

K 0.1 mm
50 um
2 mm H
50
50 pm H

Q )

AWH 10 AWIRRANYLEY Heteroscyphus argutus (Nees) Schiffn.: n. undlalwe; 2. Tusiutng
(lateral leaves); . Tusudns (underleaf); . WwaduSruUaiely 9. wadusunanly; 2. 1wad

vinugly (nalagusaniiuviuda asamnu)
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Marchantiophyta
Lejeuneaceae
Cheilolejeunea intertexta (Lindenb.) Steph. (it 11, 199)
dnwauziall

SWiAN093%R unillalvd Hifonseu drRuLuuAnfuiuly Lateral  leaves  (FBeuuy
incubous Lobes g‘d'i'N orbicular Yaelu rounded 98Ul entire Lobules &1 1/3 999A3710877
984 Lobes Uaglundnadnedity 1 §u Underleaves 5U31s orbicular Uargluwsnifuaeuan vou

lu entire

avolsld Linulushegadifinm

‘fuanfy vuaentd vufu vudiu

WUYLAVA2DEY Sukkharak, Tongma, & Chatutan 7-1, 25, 29, 32, 34, 90, 97, 99, 108,
109, 110, 111, 116, 117-2, 119, 121, 123, 131, 133

I 0.1 mm

50 um

50 um

Ami 11 awaneanadiu Cheilolejeunea intertexta (Lindenb.) Steph.: n. wnillalud, A
ventral; 2. Tusudn (lateral leaf); a. Tusnuaw (underleaf); €. wadusthalatelu 4. Wwadusim
nanly; 3. waduSaguly (elesusanduwiuie ssamu)
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Marchantiophyta
Lejeuneaceae
Cololejeunea planissima (Mitt.) Abeyw. (Wit 12, 199)
Snwauzialy
Svlitanes i unilalwd o1 ddunuudnfuiiuin Lateral leaves (389UUU incubous
Lobes EUS’N ovate Uaglu rounded wu border (Ju hyaline cells 2-3 u y9ulu entire Lobules

g™ 1/3 999ANUE1IUBY Lobes Uanelundaane@du 2-3 du lill Underleaves
avalstis Taunwulusiegrafidnun

fuande vuwaenls! vudals vudiu
RULAYADYN Sukkharak, Tongma, & Chatutan 35, 77, 80, 89, 107-1, 112-1,
113, 132

.......

[ mm

A 12 arwneaneldu Cololejeunea planissima (Mitt.) Abeyw.: n. unilalwd, d1u ventral; v.
Tumutna (lateral leaf); A. wasuSaatelu uans hyaline cells 2-3 Fu 4. wadu3nunaily; 2.

waduShugly (Malaeusaniuviute ssamu)
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Marchantiophyta
Lejeuneaceae
Cololejeunea raduliloba Steph. (Wi 13)
Anuniznaly
aWiEnesR unillalwd FFen SuuuuRntuiluin Lateral leaves (589WUY incubous
Lobes gUi‘N ovate Yanglu rounded waulu entire Lobules 917 1/4-1/3 493A270812U84 Lobes

118l Underleaves
aUalstua Linulusegnandnw

fuaide vudenly vuiu
AUILAVAIDENY Sukkharak, Tongma, & Chatutan 4, 81, 91-1, 96, 101, 114, 115, 129,
130, 134, 137

\ )(% / 100 ‘
b4 B
S
D | by

D e \
| AL
|

mMwil 13 a1weaneidu Cololejeunea raduliloba Steph.: n. unfilalws, A1u ventral; . lu
Muda (lateral leaf); A Taya (lobule); <. waduiadately; 9. wadusnunaniu (elae

wsadunusia awmv)
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Marchantiophyta
Lejeuneaceae
Lejeunea anisophylla Mont. (mwﬁ 14, 194)
Anwauzialy

AniAedise unilalwd Bileduthana Swunuuiafuiuia Lateral leaves Beauuy
incubous Lobes 3‘0‘5"1\‘1 ovate Ya1lu rounded wouly entire Lobules 8717 1/4-1/3 w8438
409 Lobes Uaslunénadeditu 1 §u we entire Underleaves 5U99 orbicutar Uangluwenidu

@oaan vaulu entire
avalsiva Liwuludagnafi@nw

ORGE yudentyl vuiy

NUYLAVAIDENY Sukkharak, Tongma, & Chatutan 86, 87, 94, 95, 102-2, 104-2,

105-2, 107-2, 112-2, 117-1
M l 0.1 mm
0.2 mm A
A

50 um
0.5 mm

AR 14 Mwnaaeldu Lejeunea anisophylla Mont.: n. unfilalws, f1u ventral; 9. lududng

(lateral teaf); A. Tusuans (underleaf); 1. waduTiiaulaslu 1. wadudnunatslu (ralngunsen?
Turiuda wnnu)
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Marchantiophyta
Lejeuneaceae
Lejeunea wightii Lindenb. (AW 15)
Snuazialy
AWiANesad unilalwd Aerdeu srfunuuiniuitui Lateral leaf (389UUY incubous
Lobes U314 rounded Yanglu rounded vaulu entire Lobules 873 1/3 U83A1118713U84 Lobes

Uanglundnadedfiu 1 §u Underleaves U314 ovate Yaneeniduasawan vsulu entire
avalsing linulusagnanfne

Suonde vudenlyl vuiu
WINYLAVAIDE S Sukkharak, Tongma, & Chatutan 19, 36, 91-2, 135

0.2 mm @ @ ’ 0.1 mm

A

U0

UL o
.  OXTF.

CRAL | —
>@§€%

AN 15 AMRaeLEU Lejeunea wightii Lindenb.: n. undilalvd, situ ventral; @. Tusiudia

(tateral leaf); a. TuAuas (underleaves); 4. WwaausiiuUaelu 3. waduSunawly (aley

uaiuiuTa azmmw)
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Marchantiophyta
Lejeuneaceae
Lopholejeunea nigricans (Lindenb.) Steph. (il 16)
dnwaenaly
AWEN0Sn unilalnd AToady SrfuuuuRnfuiuis Lateral  leaves  13BauUY
incubous Lobes g‘U‘i'N ovate Uanelu rounded 28ulu entire Lobutes 817 1/4-1/3 483A14810
783 Lobes Uaslu entire Underleaves 3Us1¢ orbicular Uagly rounded weuly entire
avolslwi Tawulusegedidne -

fiuande yuwdanlyd

WUIULAVA2DES Sukkharak, Tongma, & Chatutan 122

0.5 mm

50 um

AW 16 Mwnaeldu Lopholejeunea nigricans (Lindenb.) Steph.: . unilalwe, A1u ventral;
9. lusmutne (lateral  leaf); . Tuduana (underleaf); 1. waduSuveuly 9. wadusunandly

(Malagunsaiuiuia szawu)
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Marchantiophyta
Lejeuneaceae
Mastigolejeunea indica Steph. (Awdl 17)
Snwauemaly
ATiRne95n wnillale BT Sdusuuinfuituin anaaﬂﬁu Lateral leaves 1389

WUV incubous Lobes U319 ovate Yanelu obtuse vaulu entire Lobules 871 1/2 89387
384 Lobes Uanglundnadieditu 3-5 §u Underleaves 3Us1 spathulate Yanelu truncate weuly

entire
avalslus lunulugethafidne
fuenfy yudiy
NUNBLEVAIDEY Sukkharak, Tongma, & Chatutan 128

0.2 mm

0.2 mm

50 pm

AW 17 aeanewdu Mastigolejeunea indica Steph.: n. undilalws, du ventral; v, luiudng
(lateral leaf); . Tusuana (underleaf); 4. waduSavaiely; 9. wadusiunaisly  (alay

unantiuiuda asnmuy)



dnlavemyn i Inenduyane 2

AUTUGY 9,100 9.4035 20131
Marchantiophyta

Lejeuneaceae ‘
Mastigolejeunea repleta (Tayl.) Steph. (mwﬁ 18)
dnuaisnaly

AiAne IR unillalid Adeuenen SunuuAniuiuis Uaosenylu Lateral leaves
{3894V incubous Lobes §U319 oblong Yanglu obtuse vouly entire Lobules #17 1/5-1/4 U84
ANNLE1IY04 Lobes Uanglu entire Underleaves §U54 spathulate vawlu truncate vavly

entire
avslsluia Linulushegaidnw

Uy yudanlyl vuitu

UILAVAIDYS Sukkharak, Tongma, & Chatutan 33, 118-2, 127-1

Al 18 AMwaeaneLdu Mastigolejeunea repleta (Tayl) Steph.: n. walalWe, ¢u ventral; v.
Tumudng (lateral leaf); . Tusuans (underleaves); 4. waduStinvansly; 9. waausunansly
(Melaguaniuiuia agnm)

588

7.4
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At 19 uansluslelvdurssdafinuuinndigiema Samiaways:  (n)  Brachymenium
acuminatum Harv, () Calymperes tenerum Mull.Hal., (A) Fissidens hollianus Dozy & Molk.,
(3) Weissia edentula Mitt., (3) Cheilolejeunea intertexta (Lindenb.) Steph., (@) Cololejeunea
planissima (Mitt.) Abeyw., (%) Frullania ericoides (Nees) Mont., (%) Lejeunea anisophylla
Mont.
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AW 20 uansUDa (papillae) Vuntaead: (n) wulu Fissidens ceylonensis Dozy & Molk., (%) Wy

Tu Weissia edentula Mitt.

IInluaraTUNaNITINY

anunannuansvastustendlutruemacie 3 #ui

MnMsAnyImemaTe 3 ful veadisdfiwuswauriaunitan fe Fissidentaceae nu
2 wila 19uA Fissidens ceylonensis Dozy & Molk. wa¢ F. hollianus Dozy & Molk. A1aa333anedd
wu*«iwmu*vﬁﬂmﬂﬁqcﬂ 9 Lejeuneaceae WU 8 ¥lla loun Cheilolejeunea intertexta (Lindenb.)
Steph., Cololejeunea planissima (Mitt.) Abeyw., Cololejeunea raduliloba Steph., Lejeunea
anisophylla Mont., Lejeunea wightii Lindenb., Lopholejeunea nigricans (Lindenb.) Steph.,
Mastigolejeunea indica Steph. way Mastigolejeunea repleta (Tayl.) Steph. WinNa1sUTUTEAU
USinas Weissia edentula Mitt. wuuSainaanniian

Wewsuifisuuiunaluslelwdinuly 3 fudl dvemeuinamiasluse nesiy
amnsziau gruinSedniiu wuluslelwsduniian (14 viin) Ine Cheilolejeunea intertexta \du
yiafnuUmnasnniigaluitui egrslsinulinuanesdsalutmemauinafnsfusinzuay
nzialng (15197 1)

a ~

WatlSsusunulustelwdusinalnveaudminiunus nsed Wi szued ana uaznsIn

1

a6

(Thaithong, 1984) uardspufivunmudunsieseils Ssviagums (19usdd dugis, 2550) wuin
Calymperes tenerum Mull.Hal.,, Cheilolejeunea intertexta wag Frullania ericoides (Nees ex
Mart.) Mont. wuléivia 3 n1sinwn (ansnait 2) egslsiimu simulusTelndugnaimealudmia
vayFonaiesmnituiitimsaugnyngniteldvsylont vhufs viefenvuiienansaniaseunses
i Jeendmansenusieluslelndluiiuiivioidosnnimealudmiasayslutagtuduini

Ugniilminaunutwieaudniideuinsy Jedalifinseigyivlnvesiuslelws
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< o o X o ar o o A ddd .
m31e7 2 WlsuileulusTelwdanuluiuiitinenin Smiavayinununfidnelag Thaithong

(1984) uaziausid duaiiy (2550)

il
slafiny
Tufufitnmoma
Jwminvays

Unetaudamindunys
nsed Waa s5u0s AnA
WaTnIA
(Thaithong, 1984)

Fmungun
ANUEUNT WY BEN
Fadnyuns

¢ a Y

(Laua3d dugny, 2550)

Brachymenium acuminatum Harv.

Calymperes tenerum MUlL.Hal.

Cheilolejeunea intertexta (Lindenb.) Steph.

Claopodium prionophyllum (MUll.Hal.) Broth.

Cololejeunea planissima (Mitt.) Abeyw.

Cololejeunea raduliloba Steph.

Fissidens ceylonensis Dozy & Molk.

Fissidens hollianus Dozy & Molk.

Frullania ericoides (Nees ex Mart.) Mont.

Heteroscyphus argutus (Nees) Schiffn.

Lejeunea anisophylla Mont.

Lejeunea wightii Lindenb.

Lopholejeunea nigricans (Lindenb.) Steph.

Mastigolejeunea indica Steph.

Mastigolejeunea repleta (Tayl.) Steph.

Weissia edentula Mitt.

Aal o - ‘a' os 1 - . 1 g-’l g l:l
fueide (habitat) waziuandeges (microhabitat) vasluslelwdludivieniang 3 Wun

woadnnwuluiundrulvgnsguuiu vt wisdiu (terrestrial) Tuvauzdeiisnnwulu

wundulvgiluvisiivdeedy (epiphyte) LazlaSguuiu nsevsedRiu (terrestrial) (A19799 3) wn

W95 Gradstein & Pocs (1989) Wwdendy (epiphyte) wusilu 4 Uszian leiun w3guu

waenlil (corticolous), Wityuululel (epiphyllous), Wiyuuveuldiy (ignicolous) waz wigyuuhdlll

(ramicolous) luslelWailufivdsende (epiphyte) Anuluiiu? daulvgiadgyuuiddenld

(corticolous) Taglaiwuiaseyuululyd (epiphyllous) wazaauldn (ignicolous)

(miwﬁ 3)

dmivluslolwaniaduudiu nseviSeu (terrestrial) Gradstein & Pocs (1989) uvaiiu 2 Usziam
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U 1930yuuiiu (rupicolous) wagia3ayuuRuMSens e (terricolous) Tuslalwanwuluiuiidnlng

193eyuuiu (rupicolous) (M1519% 3)

= ' a s a o
a1919% 3 lusleldlundazfuaidenaziuandugay

yiin AusAy
nydeedy LRIYUUAU
N918 sk

Co Ep Li Ra Ru Te
Brachymenium acuminatum Harv. 4 4
Calymperes tenerum Mill.Hal. 4
Cheilolejeunea intertexta {Lindenb.) Steph. v v v
Claopodium prionophyllum (MGl.Hal.)
Broth.
Cololejeunea planissima (Mitt.) Abeyw. v v v
Cololejeunea raduliloba Steph. v v
Fissidens ceylonensis Dozy & Molk. v
Fissidens hollianus Dozy & Molk. v v
Frullania ericoides (Nees ex Mart.) Mont. v
Heteroscyphus argutus (Nees) Schiffn. v
Lejeunea anisophylla Mont. v v
Lejeunea wightii Lindenb. v v
Lopholejeunea nigricans (Lindenb.) Steph. v
Mastigolejeunea indica Steph. v
Mastigolejeunea repleta (Tayl.) Steph. v 4
Weissia edentula Mitt. v

W8R: Co = Corticolous, Ep = Epiphyllous, Li = Lignicolous, Ra = Ramicolous, Ru = Rupicolous, Te =
Terricolous

nsususavasluslelwanuantwuandou

Tuslelwiluity poikylohydric Tneifioan mindouuvs Tuslelwiazuranasiing wauile
anmandontu lusTelwizduihegumauasnssuiumsduaseimeuanintuegnaand
(Gradstein et al,, 2002) luslelndiwudnilglufuithmemadurdefiasyluiuifufugs W
Fissidens ceylonensis way Weissia edentula lnelidnwueiay Ao I U1Uha (papillae) Uurils
\wad (it 4) ﬁmﬁﬂﬁLﬁuﬁuﬁﬁ'ﬂuﬂﬁam%’uﬁwuazLﬁuﬁ’uﬁiumsﬁnLﬁ‘ufﬁ ARNTSEMETOI LAY

PaszeriaaveInisdaniiyiiuas (Bell, 1982; Vanderpoorten & Goffinet, 2009) uonani W.
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edentula wlousis fuslughuse (nmit 39 wazveulushudh (anit 4v) TuiishuseriliiAades
pmArumEniaranmaedsuiivesenmdluiiuinly veuluifuddisanituiifn Snvaesis q
wianievililuslelndannsasseisluanmuandaufiutaudaldiduoned (Bell, 1982; Grime,
2007)

N miﬁnwﬂus‘ﬂ%’aﬁﬁ]uﬂﬁw“mLam%;ﬂatﬁmﬁ’UlU'ﬁI@”LWm"lué’aﬂuﬂwwmﬂ%qﬁﬂ'ﬁﬁnwﬂu

Usendlnetosinniledisufudsauindu 9 wasdunsituiudeyadmivlusialvdludsumnelng

Uszleailunsyszendvaaansideila
<® 5 dll o v d‘ s CI‘I dl b ] k) LY =]
msAnwlupSeihildlddoyaiieriunssalilufuiteauiasdmemaludawinvays
Faduiuiindrdegnsvnuegiaunn duvimsiamminensiimoaui 1 @wminvays) aunse
thdeyalVlfifunumidunsuimsdanseyinduaslivselovinnminenssssumiodnededy 19
Joyafuiuiuarimanuaisveslustelwivossumalng wasliidudeyaiugiudmivanidy
¢ ad

Bu 9 wiu Anesidsafiivantemaszgniiufnviaisussnsulagldinadaufalasuilnns il

wnaaUninsumsasld

Namuﬁﬁuw“lwmmﬁmms (AnARUIN)
Sukkharak P, He S. Accepted. Bryophytes of beach forests in Chonburi province, Thailand.

Songklanakarin Journal of Science and Technology.

m'iﬁ'wLﬁua’lumuﬂ'ﬁz“quamn'ﬁ (anAnwINn)
nAadlvieil (poster)
Sukkharak P, Tongma J, Chatutan V, He S. Preliminary study of bryophytes of beach forests in
Chonburi province, Thailand. International Association of Bryologists Congress, 15-19

July 2013, London, the United Kingdom.

Wewines ausny, 9736] neswn, By 39U, WSANG Keu13 uar Si He. AMURAINVANBUDS
Tuslelwsusnadeauuazthene dmiagays. nsuszrulnglasinisduaiunisidy
lugaufinw A%a# 2 (The Second Higher Education Research Promotion Congress; HERP
CONGRESS Il) snineTud 22-24 unsnan w.e. 2557 m lseusufsufa unsud aeuudu

nyemmavuas (Wiusndanistraueraiddefuniuulvames)
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nmsdavihuiuiue lianuiineaduluslelnduazanuvainuaevasluslelwduiinnlmnaay
wazUv1evIn JMINYAYI (MNAKRUIN)
JeyaniaannAdelagnihundaviuduiuinelvaiiuiineafulusielnduazadiu

nanviatgredlusialidusnalineaukarUiiena Jminvays veuliuidiuuinisdanis

ningnstwneaun 1 Fwdavayd) WelvidniSeu dn dnfnvuazgnaulalddnwisely

AW 21 weuwsuiulLndUIMsInnsnineInsUmeaun 1 Fwinsays)
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Bell, G. 1982. Leaf morphology of arid-zone moss species from South Australia. Journal of
the Hattori botanical laboratory 53: 147-151..
Crandall-Stotler, B.J., Stotler, RE. & Long, D.G. 2008. Morphology and classification of the
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Abstract

An investigation of bryophyte diversity of three beach forests including Had Tung

Prong, Had Tein Talay, and beach forest in Thai Island and Sea Natural History Museum area

in Chonburi province, Thailand was carried out. From 137 enumerated specimens, 16 species
(6 mosses, 10 liverworts) in 12 genera (5 mosses, 7 liverworts) and eight families (5 mosses,
3 liverworts) were found. Among these the most common families of mosses are
Fissidentaceae (2 species) and families of liverwort are Lejeuneaceae (8 species). A
comparison of species richness among three areas revealed that the highest species richness
of bryophytes was found in Had Tung Prong. Moreover, of all bryophyte species found,

Weissia edentula Mitt. was the most common.
Key words: beach forest, bryophytes, Chonburi province

1. Introduction

Chonburi province is situated in eastern part of Thailand between 12° 30’-13° 43' N
and 100° 45'-101° 45’ E covering a total area of 4,363 square kilometers. Under the
phytogeographical scheme (Smitinand, 1958), Chonburi province falls within South-Eastern
Floristic Region which mainly has Indochinese, Burmese, and Malesian floristic elements.

The province is covered by highland, lowland, islands, and coastal and beach areas.
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According to Whitmore (1984), two beach vegetation types are recognized, viz. the
Barringtonia association and the pes caprae association. In Chonburi province, the
Barringtonia association is found in Thai Island and Sea Natural History Museum area (Fig.
1D), in which there is rocky and steep shore and no sand is being accumulated. The pes
caprae association, in which the origin of the sand may be from quartz is found in Had Tung
Prong (Fig. 1A-B) and Had Tein Talay (Fig. 1C). Ceriops decandra (Griff.) W.Theob. and
Casuarina equisetifolia L. are commonly found in Had Tung Prong and Had Tein Talay,

respectively.

Bryophytes are non-vascular and spore producing land plants. There are three groups
including mosses, liverworts and hornworts. They include about 17,900 species worldwide
(12,500 mosses, 5,250 liverworts, and 100 hornworts) (Frey and Stech, 2009). Based on Lai
et al. (2008) and He (internet resource) with updates (Akiyama, 2006, 2010; Tan ef al., 2006;
Inuthai, 2007; Pollawatn et al., 2008; Chantanaorrapint, 2009; Wongkuna e¢ al., 2009;
Akiyama and Tsubota, 2009; Akiyama et al., 2010; Kornochalert et al., 2010; Nathi et al.,
2010; Akiyama and Goffinet, 2011; He et al., 2012; Printarakul ez al., 2012, 2013), 1,101
species of bryophytes (708 mosses, 380 liverworts, 13 hornworts) are know’n in Thailand. In
the framework of the bryophyte studies in Thailand, the bryophytes of plant communities at
high elevation have been well-stuaied. In contrast, few studies have been conducted in beach
forest (Sukkharak and Chantanaorrapint, 2014). Only Inuthai (2007) reported 26 species of
liverworts and 11 species of mosses on coastal sandbars in Chumphon province. It is of
interest to explore bryophyte diversity in-beach forests in Chonburi province. A list of the

bryophytes found in area is presented in this paper.
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in the area. However, no liverwort has been found in beach forest in Thai Island and Sea

Natural History Museum area.
4.2 Habitats

Two main habitats including epiphytes and terrestrials are found. The most common
bryophytes are terrestrial species. Epiphytic species are divided into corticolous growing on
bark of trees, epiphyllous growing on leaf surfaces, lignicolous growing on rotten logs, and
ramicolous growing on branches (Gradstein and Pocs, 1989). Majority of epiphytic

bryophytes in these areas is corticolous. However, Epiphyllous growth has not been founded.
4.3 Morphological adaptation of bryophytes

Bryophytes are poikylohydric plants. In dry environment, the plants dry up and may
become dormant. However, when wetted, plants take up water rapidly and photosynthesis is
resumed (Gradstein ef al., 2002). Most of bryophytes found in these areas are drought and
salt-spray tolerant species. In addition, some of them bear papillae on their cell surfaces, for
example Fissidens ceylonensis and Weissia edentula which have the exceptionally densely
pluripapillose lamina cells (Fig. 1E, F). The function of papillae may be to increase the
absorption surface, therefore accelerating hydration when water is available, and to create
capillary spaces to hold excess water, deléying dehydration and prolonging photosynthesis
(Bell, 1982; Vanderpoorten and Goffinet, 2009). In addition, the leaves of W. edentula is
closely incurved and crisped when dry (Fig. 2D) and has involute leaf margins (Fig. 1F).
Curling and contorting the leaves creates small air spaces and presumably decreases air
movement across the leaf surface. In addition, rolling their leaves helps reducing the exposed

surface area (Bell, 1982; Grime, 2007).
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2. Material and Methods

The investigation of bryophyte diversity of three beach forests including Had Tung
Prong, Had Tein Talay, and beach forest in Thai Island and Sea Natural History Museum area
in Chonburi province was carried out during November 2012-March 2013. Both
morphological and anatomical features were studied. Bryophyte specimens were identified
using both keys and descriptions from various taxonomic literatures previously reported. The
classification system of the families and genera used in this list are followed Goffinet et al. |
(2008) and Crandall-Stotler et al. (2008) for mosses and liverworts, respectively.The

specimens are kept in Department of Biology, Faculty of Science, Burapha University.

3. Result and Discussion

From 137 enumerated specimens, 16 species (6 mosses, 10 liverworts) in 12 genera (5
mosses, 7 liverworts) and eight families (5 mosses, 3 liverworts) were found (Table 1). Some

species are shown in the figure 2.

4. Discussion and Conclusion

4.1 Species Richness

The most common families of mosses are Fissidentaceae (2 species) and families of
liverwort are Lejeuneaceae (8 species). Of all bryophyte species found, Weissia edentula
(Fig. 2D) of the Pottiaceae is the most common. A comparison of species richness among

three areas reveals that the highest species richness of bryophytes is found in Had Tung

Prong (14 species), in which Cheilolejeunea intertexta (Fig. 3E) is the most common species
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The results of the study increase the data of bryophytes in beach vegetation, in which

few studies have been conducted and of bryophyte flora of Thailand.
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Figure 1. Beach forests in Chonburi province and leaf cell papillae in some mosses found in
the area (A, B) Had Tung Prong; (C) Had Tein Talay; (D) beach forest in Thai Island and Sea
Natural History Museum area; (E) papillae in Fissidens ceylonensis Dozy & Molk.; (F)

papillae in Weissia edentula Mitt.
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Figure 2. Some bryophytes found in the beach forests (A) Brachymenium acuminatum Harv ;
(B) Calymperes tenerum Miill.Hal.; (C) Fissidens hollianus Dozy & Molk.; (D) Weissia
edentula Mitt.; (E) Cheilolejeunea intertexta (Lindenb.) Steph.; (F) Cololejeunea planissima
(Mitt.) Abeyw.; (G) Frullania ericoides (Nees ex Mart.) Mont.; (H) Lejeunea anisophylla

Mont.
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Table 1 Alphabetical list of bryophytes of beach forests in Chonburi province

Families Species Locations | Habitats | Collector numbers
11213
Mosses T
Bryaceae Brachymenium Sukkharak, Tongma,
acuminatum Harv. & Chatutan 9, 11,
(Fig. 2A) 14, 49, 52, 57, 59,
61, 62-1, 66-1, 72
Calymperaceae | Calymperes tenerum | ¥ T Sukkharak, Tongma,
Miill.Hal. (Fig. 2B) & Chatutan 27, 31,
83, 100
Fissidentaceae | Fissidens Vv T Sukkharak, Tongma,
ceylonensis Dozy & & Chatutan 3, 8, 15,
Molk. 16, 18, 22, 23, 40,
43, 44, 54,103, 104~
1, 105-1
Fissidens hollianus | ¥ |V | Y T Sukkharak, Tongma,
Dozy & Molk. (Fig. & Chatutan 2, 5, 21,
3C) 24, 26, 28, 30, 78,
79, 82, 85, 96, 98,
106, 115, 118-1, 136
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Pottiaceae Weissia edentula IV T Sukkharak, Tongma,
Mitt. (Fig. 3D) & Chatutan 1, 6, 7-
2,10, 12,13, 17, 37,
38,39,41, 42, 45,
46,47, 48, 50, 51,
53, 55, 60, 62-2, 63,
64, 65, 66-2, 67, 68,
69, 70,71, 73, 74,
75,76, 84, 88, 92,
93,120, 124, 125
Thuidiaceae Claopodium E Sukkharak, Tongma,
prionophyllum & Chatutan 56, 58
(Miill.Hal.) Broth.
Liverworts
Frullaniaceae Frullania ericoides |Y |V T Sukkharak, Tongma,
(Nees ex Mart.) & Chatutan 20, 118-
Mont. (Fig. 3G) 3, 126, 127-2
Geocalycaceae | Heteroscyphus v T Sukkharak, Tongma,
argutus (Nees) & Chatutan 102-1
Schiffn. |
Lejeuneaceae Cheilolejeunea v E, T Sukkharak, Tongma,
intertexta (Lindenb.) & Chatutan 7-1, 25,
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Steph. (Fig. 3E) 29,32, 34, 90, 97,
99, 108, 109, 110,
111,116, 117-2,
119, 121, 123, 131,
133

Cololejeunea Yoy E, T | Sukkharak, Tongma,

planissima (Mitt.) & Chatutan 35, 77,

Abeyw. (Fig. 3F) 80, 89, 107-1, 112-
1, 113,132

Cololejeunea v E,T | Sukkharak, Tongma,

raduliloba Steph. & Chatutan 4, 81,
91-1, 96, 101, 114,
115, 129, 130, 134,
137

Lejeunea v v E,T | Sukkharak, Tongma,

anisophylla Mont. & Chatutan 86, 87,

(Fig. 3H) 94, 95, 102-2, 104-
2,105-2, 107-2,
112-2, 117-1

77777 Lejeunea wightii v |IY Y| E, T |Sukkharak, Tongma,

Lindenb. | & Chatutan 19, 36,

91-2, 135
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Lopholejeunea E Sukkharak, Tongma,
nigricans (Lindenb.) & Chatutan 122
Steph.
Mastigolejeunea T Sukkharak, Tongma,
indica Steph. & Chatutan 128
Mastigolejeunea E, T Sukkharak, Tongma,

repleta (Tayl.)

Steph.

& Chatutan 33, 118-

2,127-1

Note: 1=Had Tung Prong, 2 = Had Tein Talay, 3 = beach forest in Thai Island and Sea

Natural History Museum area

or rock

54

E = Epiphyte: growing on bark or branch; T = Terrestrial: growing on soil, sandy soil
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Bryophyte Red List data as a contribution to the identification of Important Plant Areas in 55
Portugal MANUIN

S Stow', C Sérgio'; CA Garcia', M Sim-Sim®, C Vieira® and H Hespanhol3

'Museu Nacional de Historia Natural e da Ciéncia/Centro de Biologia Ambiental, Universidade de
Lisboa, 1250-102 Lisboa, Portugal; *Faculdade de Ciéncias da Universidade de Lisboa/Centro de
Biologia Ambiental, Campo Grande, 1749-016 Lisboa, Portugal; *CIBIO/Departamento de Botanica,

FCUP, Universidade do Porto, Rua do Campo Alegre, 1191, 4150-181, Porto, Portugal.

Bryophytes play an important role in international and, particularly European biodiversity conservation.
There are ca. 700 bryophyte species in the Portuguese mainland, which correspond to ca. 45 % of
European bryophyte diversity and represent ca. 65 % of Iberian bryophyte taxa. The conservation
importance of bryophytes is reflected in the priority species of the European Habitats Directive where
some Iberian taxa of phytogeographic significance and endemics are listed.

Recent and past data records (herbaria and bibliography) were the basis for the new bryophyte Red List
and Data Book of Portugal and we here present distribution maps of the threatened bryophytes produced
using these data. In these maps we highlight the distribution patterns of 4 threatened classes (RE, CR, EN
and VU) to which almost 30% of Portuguese bryophytes belong, as assessed in the Red List using the
[UCN criteria.

The Red Data book includes updated ecological and distribution information on threatened taxa, as well
as on non-threatened bryophytes of ecological or phytogeographic importance. For each taxon, its
associated habitat type, according to Annex I of the Directive, and a list of protected areas where it occurs
was included. This information has been used to assess the conservation status and vulnerability of certain
habitats in the country that have been regarded as sites of special conservation interest, e.g. Serra da
Estrela mountain, or are listed as priority habitats for conservation by the European Union. Building on
this, Important Plant Areas (IPAs) were selected and hotspots defined.

Several areas exceptionally rich in bryophytes were found. The [PAs mapped, along with species-richness
analysis and distribution modelling of important species, will be essential to guide conservation planning
both in terms of current needs and to find those areas that are most at risk from future changes in climatic

conditions. [Back to Programme]

Preliminary study of bryophytes of beach forests in Chonburi province, Thailand

1 1 | 2
P Sukkharak , J Tongma , V Chatutan and S He

1
Department of Biology, Faculty of Science, Burapha University, Chonburi 20131, Thailand: * Missouri
Botanical Garden, St. Louis, MO 63166-0299, USA

The preliminary investigation of bryophyte diversity of three beach forests including Had Tung Prong,
Had Tein Talay, and beach forest in Thai Island and Sea Natural History Museum area in Chonburi

province, Thailand was carried out during February-March 2013. In total, 137 specimens were
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enumerated, consisting of 16 species (5 mosses, 11 liverworts) in 11 genera (4 mosses, 7 liverworts) and
seven families (4 mosses, 3 liverworts). Among the four families of the mosses, the F issidentaceae?
represented by two species, was the richest with rgs]ggci{tag species diversity. Among the three families of
liverwort, the Lejeuneaceae were the richest with respect to species diversity, represented by nine species.
Moreover, of all bryophyte species Weissia edentula Mitt. in the Pottiaceae had the highest relative
abundance. The majority of the bryophytes were lithophytes which are drought and salt-spray tolerant

taxa. [Back to Programme]

The use of the aquatic moss Drepanocladus aduncus (Hedw.) Warnst. as a bioindicator for water
mercury pollution

W Qimei' W Zhihui', W Dengfu® and Z Zhaohui'”

'School of Life Sciences, Guizhou Normal University, Guiyang, Guizhou 550001, P.R. China; *Key

- Laboratory for Information System of Mountainous Area and Protection of Ecological Environment of
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Guizhou Province, Guizhou Normal University, Guiyang, Guizhou 550001, P.R.China

Drepanocladus aduncus and the ambient water were collected from 7 sites of Xiaxi River, Wanshan Hg
deposit, Guizhou province, China. The sites chosen are representative of different di stance from pollution
sources. Mercury concentration in the moss increased with water pfoportionally. A significant positive
correlation (r=0.990, P<0.01) existed between mercury concentration in the moss and the ambient water.
Mercury accumulation showed an inhibitory effect on chlorophyll content in the moss. A significant
negative correlation(r=—0.616, P<<0.05) existed between chlorophyll a and mercury concentration in the
moss. The results showed the sites nearby pollution sources were still polluted by drainage, calcines and
gangue what were discharged, and abandoned in the past, but the other sites far away from pollution
sources were not significant affected due to river self-purification, diluted by water of tributary.
Drepanocladus aduncus has accumulation ability and sensitivity to indicate water mercury pollution, and
should be used as a suitable indicator for mercury pollution in aquatic ecosystems.

Keywords: Aquatic moss, Drepanocladus aduncus, Mercury pollution; Bioindication. [Back to

Programme]

Bryophyte Biology

Differing responses of bryophyte growth forms to pH
M Whitelaw

Department of Life and Medical Science, School of Life Sciences, University of Hertfordshire, Hatfield,
ALI0 94B.

Differences in distributions of bryophyte growth forms have been observed within orchards. Bryophyte

cover is dominated by pleurocarps, however, in terms of species numbers, acrocarps tend to be more
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