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Abstract

An investigation of bryophyte diversity of 1.5 km nature trail, Khao Kan Rom area,
Khao Je Dee area, and forest behind research centre in Khao Kheow open zoo was carried
out from VOctober 2012 to August 2013. From 265 enumerated specimens, 24 species (16
mosses, -8 liverworts) in 16 genera (10 mosses, 6 liverworts) and 13 families (9 mosses, 4
liverworts) were found. Among these the most common families of mosses are
Fissidentaceae (6 species) and families of liverwort are Lejeuneaceae (5 species). In addition,
of all bryophyte species found, Lejeunea anisophylla Mont. was the most common. The

highest species richness of bryophytes among the four areas was found in 1.5 km nature

trail.

Keywords: bryophytes, Chonburi, Khao Kheow open zoo
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Mosses

Calymperaceae

Calymperes afzelii Sw.

Sukkharak, Pearaksa &
Sarawan 1, 5, 11, 12, 27, 30,
52, 130, 134, 136, 147, 148,
162; Pearaksa, Kingjan,
Vongla & Noihun 24, 75

C. palisotii Schwagr.

Sukkharak, Pearaksa &
Sarawan 180

Leucophanes glaucum (Schwgr.)
Mitt.

Sukkharak, Pearaksa &
Sarawan 183; Pearaksa,
Kingjan, Vongla & Noihun 47

Octoblepharum albidum Hedw.

Sukkharak, Pearaksa &
Sarawan 133-2; Pearaksa,
Kingjan, Vongla & Noihun 21

Fissidentaceae

Fissidens biformis Mitt.

Sukkharak, Pearaksa &
Sarawan 77, 174; Pearaksa,

Kingjan, Vongla & Noihun 10,

26, 37, 39, 44, 51, 53, 83

F. ceylonensis Dozy & Molk.

Sukkharak, Pearaksa &

Sarawan 13, 18, 89; Pearaksa,

Kingjan, Vongla & Noihun 5,
8, 40, 48, 76, 81

F. gymnogynus Besch.

Sukkharak, Pearaksa &
Sarawan 107, 131, 132

F. hollianus Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 9, 80, 82, 86, 90, 94,

| 98, 135, 152, 175; Pearaksa,

Kingjan, Vongla & Noihun 1,
12, 19, 20, 28, 29, 38, 49, 66,
67, 68, 69, 712, 74, 78, 80, 82

F. zippelianus Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 146; Pearaksa,
Kingjan, Vongla & Noihun 57

F. zollingeri Mont.

Sukkharak, Pearaksa &
Sarawan 40, 56, 81, 83, 87, -
91, 92, 96, 97, 140; Pearaksa,
Kingjan, Vongla & Noihun 18,
43
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Hypnaceae

)

Vesicularia montagnei (Schimp.)
Broth.

AN
AN

Sukkharak, Pearaksa &
Sarawan 19, 39, 44, 45, 47,
109, 138, 141, 143; Pearaksa,
Kingjan, Vongla & Noihun 6,
34, 56, 70

Neckeraceae

Homalia pennatula {Mitt. ex Dixon)
S.He & Enroth

Sukkharak, Pearaksa &
Sarawan 112

Pottiaceae

Hyophila involuta (Hook.) A.Jaeger

Sukkharak, Pearaksa &
Sarawan 46, 54; Pearaksa,
Kingjan, Vongla & Noihun 11,
71

Pterigynandraceae

»)

Trachyphyllum inflexum (Harv.) A.
Gepp

Sukkharak, Pearaksa &
Sarawan 14, 16, 17, 35, 155

Pylaisiadelphaceae

Taxithelium nepalense (Schwagr.)
Broth.

Sukkharak, Pearaksa &
Sarawan 3, 4, 26, 28, 29, 31,
33, 34, 36, 41, 42, 43, 48, 51,
53, 55, 79, 85, 88, 93, 99,
100, 129, 133-1, 145, 149,
153; Pearaksa, Kingjan,
Vongla & Noihun 23, 27, 36, |
65, 73

Thuidiaceae

Pelekium bonianum (Besch.) Touw

Sukkharak, Pearaksa & .
Sarawan 2, 32, 37, 38, 49, 84,
137, 139, 142, 144; Pearaksa,
Kingjan, Vongla & Noihun 7,
9, 15, 16, 17, 25, 30, 31, 32,
33, 46, 55, 77

Liverworts

Frullaniaceae

Frullania muscicola Steph.

Sukkharak, Pearaksa &
Sarawan 25




«“t

-

294

win

=
gﬂc

=0

NUBLAYAIDYS

Lejeuneaceae

Cololejeunea latilobula (Herzog)

Tixier

Sukkharak, Pearaksa &
Sarawan 57, 58, 59, 60, 61,
62, 63, 65, 66, 67, 101, 111,
113, 114, 125, 128, 198, 205;
Pearaksa, Kingjan, Vongla &
Noihun 45

Lejeunea anisophylla Mont.

Sukkharak, Pearaksa & "
Sarawan 69, 70, 71, 73, 74,
76, 103, 106, 108, 115, 117,
118, 119, 120, 123, 124, 126,
127, 156, 158, 159, 160, 161,
163, 164, 165, 166, 168, 169,
170, 171, 173, 176, 177, 184,
185, 186, 187, 190, 191, 192,
194, 197, 201, 202, 204;
Pearaksa, Kingjan, Vongla &
Noihun 52, 58, 59, 60, 61, 63

L. wightii Lindenb.

Sukkharak, Pearaksa &
Sarawan 64, 68, 104, 105,
110, 122, 193, 196; Pearaksa,
Kingjan, Vongla & Noihun 54

Mastigolejeunea indica Steph.

Sukkharak, Pearaksa &
Sarawan 22, 24, 203;
Pearaksa, Kingjan, Vongla &
Noihun 79

M. repleta (Taylor) AEvans

Pearaksa, Kingjan, Vongla &
Noihun 2, 3, 4, 13, 50

Lophocoleaceae

Heteroscyphus argutus (Nees)
Schiffn.

Sukkharak, Pearaksa &
Sarawan 75, 102, 116, 121,
157, 167, 172, 178, 181, 195,
199, 200

Radulaceae

Radula javanica Gottsche

Pearaksa, Kingjan, Vongla &
Noihun 14
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a)

Bryophyta
Calymperaceae

Calymperes afzelii Sw. (N 2, 26n)

dnwnizvialy

unillalud Hiden-mdenerthna srdusdiase luSewu spiral Wouveauee eden
erect-spreading gﬂa”m lanceolate Uaislu acuminate wauly entire i costa wuu percurrent
30 short-excurrent wwaduiaUaely nadlu wavveuvesgilugusn quadrate Wwadudim
gilull hyaline cells §Us4 rectangular mifsiwadiFou |

avelslwd Liwulushoghaiidnw

[ A t L o <
msduiuguuuldendaing wulaudl (gemmae) Uinulagly

fuande yuwdenld, Ay, Ay
WUYLAVABES Sukkharak, Pearaksa & Sarawan 1, 5, 11, 12, 27, 30, 52, 130, 134,
136, 147, 148, 162; Pearaksa, Kingjan, Vongla & Noihun 24,75



)

-

1 mm

P v . . Pu o
AN 2 MWIAABLEY Calymperes afzelii Sw:: 1. unTlalvie; 9. Tu uansauil (gemmae) 7
¢ a ¢ a o . ’
vagly; a. waduSianansly; «. LwaRUTINTEULRIEIULY; 9. 1audl (Gemmae) (MALALUIEWTYS
<4 oS
wa Weinw)




)

.
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Bryophyta
Catymperaceae

Calymperes palisotii Schwagr. (1wl 3)

dnvanaly
¢ a < IR o v o a . o v v o o
unillalve Aidga-mdewsetina dreusiings TulSeauy spiral Wouniause WeWen
erect-spreading 'g‘lJi'N ovate Uansly acute vouly entire 3 costa wuu percurrent [waausiom
Yanelu nawlunazsuvesgulujuing quadrate waduitimguludl hyaline cells U9
rectangular #UAYAAFHU
avolslua lunulusegiifnw

=] v ¢ ' < P <
msauiuguuuliendume wulull (gemmae) Uiauaely

fiuande YURY

ALY Sukkharak, Pearaksa & Sarawan 180
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1

4

. 5 %
Q
2a ﬂ””‘“ ) O§
| GOSN

%Oog D 25 pm
0
R

o y o . -
AWA 3 AWRaNeLEY Calymperes palisotii Schwagr.: n. uniilald; v. Tu; a. waduSiim
nansly; 9. WwaduInreuvesguly (Nalasuewyswa Wesnw)




-y

-«
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Bryophyta
Calymperaceae

Leucophanes glaucum (Schwagr.) Mitt. (A 4)

anwuzly
¢ o o P o v o a . o v v o o .
uniilalvie HiTea-wdes dwudnss TuSgauuy spiral eusisdiuse Wiewun spreading
5U574 lanceolate Uanalu acuminate waulu entire Tusinmnuwanawy chlorocyst cells 1 9y

unsnegI¥INg hyalocyst cells 2-5 ¥u costa WUY percurrent WwaRLUFUI rectangular Wild
Wwadlsey

avolslve Tainuludedaidnwm

U L) U d .
msduiuguuuliofeine wulaudl (gemmae) AaeanueTIveIUlY

fuonde vuaentsyd A
A9819LNYLaY Sukkharak, Pearaksa & Sarawan 183; Pearaksa, Kingjan, Vongla &
Noihun 47
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AW 4 nwneanendu Leucophanes glaucum (Schwagr) Mitt.: n. unillale: v. lu; a. wad

vsnunanly; . 1wull (gemmae); 2. Turauwing elaguiswsswa Jusnen)



hdl

hald

»)
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Bryophyta
Calymperaceae

Octoblepharum albidum Hedw. (i 5)

Snunuziialy

unilalws dv-dersou srdusinse luSsauy spirat U3 lanceolate fnluidudy
1 Yanglu acute ouly entire lusianuwmnany chlorocyst 1 4u wnsnagseving hyalocyst
4-7 $u wodluguss regtangular wineadiFou

avelslwg laimulushegnefidn

fiuendy vuveuly
NPLRUA28819 Sukkharak, Pearaksa & Sarawan 133-2; Pearaksa, Kingjan, Vongla &

Noihun 21
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AW 5 awaaneldy Octoblepharum albidum Hedw.: a. undillaln; 2. Tu; a. Turmu

U9 4. Wwaausunalu Galreuienyswa Weshwn)




LA
"

)
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Bryophyta
Fissidentaceae

Fissidens biformis Mitt. (il 6)

dnvmeialy

unillalne #Terdou-udes dwudense luBsawuy distichous 5-7 § 5US1 lanceolate
Uanelu acute vouUlu entire WU border U318l vaginant lamina, dorsal lamina, ventral
lamina 3 costa WUU percurrent L‘daé‘lugﬂ‘ﬁw isodiametric-rhombic Wisiwadiey

v s 1 des
avolsing liwvlusietnafidne

fuande VUAY,
WULAVAIDE N Sukkharak, Pearaksa & Sarawan 77, 174; Pearaksa, Kingjan, Vongla &
Noihun 10, 26, 37, 39, 44, 51, 53, 83, 95



.

By
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o v ‘=
AW 6 MWIRANBLEY Fissidens biformis Mitt.: n. unfilalng; . ly; a. waduStiaweuly; «.
wadusunawly; 9. wadusiiunaluyes vaginant lamina (alasuiewsswa Weshwn)
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Bryophyta
Fissidentaceae

. Fissidens ceylonensis Dozy & Molk. (AW 7)

dnwauzily

unillalwet Bt drdudanss TuGeauuy distichous 7-15 ¢ U574 oblong Uanely
acute v8uly entire laiwy border i costa Wuy percurrent (9adluzusa isodiametric nliuwad
WU papillae 4-5 Susiowag

avalsivg ldnulushatranfinm

fiuendy vudenld, /v, fiu
VUBLAVA2DE19 Sukkharak, Pearaksa & Sarawan 13, 18, 89; Pearaksa, Kingjan, Vongla
¢ & Noihun 5, 8, 40, 48, 76, 81

9
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it 7 awamanadu Fissidens ceylonensis Dozy & Molk: n. undlnlne; v. 1u; a. wad
Uhaaelu uansuti (papitlae); 1. wadusiauveuly uansuria (papillae); 9. waduinm
nandlu wansU i (papillae); 2. wadu3nuguly uanslia (papillae) AlagunewssHa

Weshw)




i 1]

wy

Bryophyta

Fissidentaceae

Fissidens gymnogynus Besch. (Wi 8)

Snwnuziialy

uniflalut Aifen-thaa dusanss TuFeswuu distichous 7-13 ¢ 3U914 lanceolate
Uaelu acute woulu entire il costa WUy percurrent \waalugusng isodiametric-rhombic wila
\waaleu

avUelslii peristome 1 4u 16 3 spore uAUszanm 12-15 lulasiuns

fiuaFe vuhy, Au

RUYLAVA2DENY Sukkharak, Pearaksa & Sarawan 107, 131, 132
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0.5 mm

1 mm

< v . . J
AMWA 8 nmnmanevdu Fissidens gymnogynus Besch.: n. unillalwauazavslsing . Tu; a.

wadusnaaely; 9. waduSamauly; 9. waduSnunanalu (nlaguswyswa 1Wednw)
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Bryophyta
Fissidentaceae

Fissidens hollianus Dozy & Molk. ("Wl 9)

dnunzily

unillalwe #ideadu-sana drudmse TuSsauuy distichous 12-17 § 3US1e oblong
vaeglu acute vaulu crenate wu border UStitu vaginant lamina, dorsal lamina, ventral
lamina 3] costa WU percurrent i9adluguina isodiametric wifawadwy papillae 3-5 dusio
\waa

avalsing lunulusiegsiifing

fiuende vuUdenld, fiu

RUNBLAVADENY Sukkharak, Pearaksa & Sarawan 9, 80, 82, 86, 90, 94, 98, 135, 152,
175; Pearaksa, Kingjan, Vongla & Noihun 1, 12, 19, 20, 28, 29, 38, 49,
66, 67,68, 69, 72, 74, 78, 80, 82




SUNVDEYR WINETSEYTINY ”
AU B.18i09 2.vay3 20131

1 mm

AMA 9 nmeanewdu Fissidens hollianus Dozy & Molk.: n. undilalwd; @. lu; a. wadusian
daelu uamutia (papillae); 3. iwaausiauweulures dorsal lamina wanwUrlia (papillae); a.
waausLauveuluves vaginant lamina wansurlia (papillae); a. waduiiunatly wansuitia
(papillae) (1alaguewyswa [Wasnwn)

vEe
WILY @ 9

@ 3

340321
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Bryophyta
Fissidentaceae

Fissidens zippelianus Dozy & Molk. (Ml 10)

Fnunuzialy

unillalvie #ifeady Srdudanse luidsauuy distichous 10-17 ¢ U3 lanceolate
Uanelu acute 99ulu entire-crenate laiwu border i costa wuu percurrent L%aﬁlU'gU's‘N
isodiametric-oval ntugadieu

avalsva liwuluslegrandnu
fiuondy vuhy, Au

VUILAVAIBY Sukkharak, Pearaksa & Sarawan 146; Pearaksa, Kingjan, Vongla &
Noihun 57
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< v ¢ ¢
2N 10 MW eaneLau Fissidens zippelianus Dozy & Molk.: f. wnillalvis; 2. ly; a. wad

unavately; 9. wadusuueauluves dorsal  lamina; 9. Wwaausanvsuluves  ventral

lamina; . wadudnveuluved vaginant lamina; 9. waausaunasly; ¥. wadudnugnly;

(QWﬂIﬂEJUWFJW‘U'iwa L“leJ%’ﬂEW)



bt
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Bryophyta
Fissidentaceae

Fissidens zollingeri Mont. (i 11, 26%)

anvaznaly

unillalvid HiTerdou drrustanse lulFeauuy distichous 6-10 ¢ §U8 lanceolate

- danelu acute veulu entire wu border ULty vaginant lamina, ventral lamina i costa

WUV excurrent (@adluzuing isodiametric-rhombic wiialsadiiey

avelslaa Linulufegrsidnm

fiuande yuRuluns, iy
AUNYLAVAIBEN Sukkharak, Pearaksa & Sarawan 40, 56, 81, 83, 87, 91, 92, 96, 97,
140; Pearaksa, Kingjan, Vongla & Noihun 18, 43
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< 2 . . . . < ¢ o
MR 11 Mwaneanewdu Fissidens zollingeri Mont.: n. undilalue; v. Tu; . waduTalaely;
1. warudnnweuly; . wadusnunadluias costa; . Wwadusiiugniluves dorsal lamina; ©.

wasnutuglured vaginant lamina (1nlaguiewyswa [Weinw)
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Bryophyta
Hypnaceae

Vesicularia montagnei (Schimp.) Broth. (mwﬁ 12, 263)

Snwaginly

uniflnlwe Adenoeu-wies daduvenusy wiseandu 2 @wde primary stem uay
secondary stem TuSeawuy spiral EU‘S'N ovate Uanalu acuminate 9oulu entire lsiwu costa
\wadluzus i vermiculose wiluwaaisy

auslsig lainulusiegrafiinu

fuande VuRUUUNTIY, A
VHIBLAUAIBEY Sukkharak, Pearaksa & Sarawan 19, 39, 44, 45, 47, 109, 138, 141,
143; Pearaksa, Kingjan, Vongla & Noihun 6, 34, 56, 70
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A 12 aweanendu Vesicularia montagnei (Schimp.) Broth.: n. unillalws; @. Tu; A, 1wad
Ushaaely; ¢ wadunaveuly; 9. waduSnanadly; a. waduSngiulu elasuenes

wa Wesnw)
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Bryophyta
Neckeraceae

Homalia pennatula (Mitt. ex Dixon) S. He & Enroth (Wi 13, 26/)

Fnwaziialy

unillalwd BFeasou-Atnna drduneauou wadu 2 diufle primary stem uaw
secondary stem TuiSssuuu spiral §U$19 orbicular-obovate Ya1ely rounded wauluviiim
daglu crenate vauluviiangiuly entire-crenate g1ulu oblique i costa WuU bicostate
wadlugusn vermiculose sisgadiiy

avalslng binulushegaifnw

fluande YUAY

RUBLAVAIDES Sukkharak, Pearaksa & Sarawan 112
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20.pm

At 13 namanewdu Homalia pennatula (Mitt. ex Dixon) S. He & Enroth: . unillalwe;
2. lu; o, waduslanely; ¢ wadusnameuly; 9. wadushananslu (alasunewsswa We

$hw)




it ]

e
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Bryophyta
Pottiaceae

Hyophila involuta (Hook.) A. Jaeger (Al 14, 269)

Snunizialu

unfilalvn @iy drvunenueu udsoaniu 2 dfe primary stem wag secondary
stemn TuiSBauuu spiral U1 ovate Yanglu obtuse veuluudnaansly serate vosluuiinm
§"|u°lU entire 3l costa WUV percurrent waé‘lvgﬂ%w isodiametric-quadrate nisadisou

avslslng luwulusetsfidnm

fuonde vuiiu
WNIYLEVAIDENY Sukkharak, Pearaksa & Sarawan 46, 54; Pearaksa, Kingjan, Vongla &
Noihun 11, 71
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AW 14 aoeanoldu Hyophila involuta (Hook.) A. Jaeger: f. wnillalde; @. Tu; a. waa

ihaaely; 1. waduSnaveulu Induaely; 9. wadusnameuly Tndghuly; a. waduinm
nadluuaz costa (MAlaBnenyIHa Wesnw)




-

e
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Bryophyta
Pterigynandraceae

Trachyphyllum inflexum (Harv.) A.Gepp (i 15)

dnwnuziialy

uwnillalwd #deaidy drunenuey uanfsuuy ireqularly 1-pinnate TuiSsauuy spiral
U3 cordate Yanelu aristate vouluuiiudatslunaznanly serate vouluuinuglu
entire §i costa WUU bicostate Ui Llu WU alar cell JUS1UUY quadrate wadlugusie
vermiculose niaadwu. papillae 2 dusiowwad

adolsing luwulusiegrafidnm

fuade vuveuldy, fu, fu

VUBLAVADES Sukkharak, Pearaksa & Sarawan 14, 16, 17, 35, 155
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AJ I v . ¢
AW 15 amananetdu Trachyphyllum inflexum (Harv.) AGepp: n. unillald; 2. Ty; .
wadusnuuaely; 1. waduSnveuly; 9. waduSnanaitly uansU Ui (papillae); a. 1wad

winugulu wlasuewyswa Dedny)
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Bryophyta
vSematophyllacaea

Taxithelium nepalense (Schwégr.) Broth. (Wi 16)

dnuneiily

unillalvid #fergou-dima dsunenueu luBsauuy spiral U oblong vangly
obtuse woulu serrate §i costa wuy percurrent Waalugus vermiculose Hisgaawy
papillae 5-7 dunalgas

avelslus Linulushednsiidnu

fuady vuHonla, Al wouldly, Auvunsy, fu

AUYLAVAIDENY Sukkharak, Pearaksa & Sarawan 3, 4, 26, 28, 29, 31, 33, 34, 36, 41,
42, 43, 48, 51, 53, 55, 79, 85, 88, 93, 99, 100, 129, 133-1, 145, 149,
153; Pearaksa, Kingjan, Vongla & Noihun 23, 27, 36, 65, 73
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200 pm

20:pm

P! 1 . . . -
AWl 16 mwneanediu Taxithelium nepalense (Schwigr.) Broth.: n. unfilalwe; v. Tu; .
waduInaumely; €. waduinneuly; 9. waduinugilu alnguewsswa Wednw)




ow
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Bryophyta
Thuidiaceae

Pelekium bonianum (Besch.) Touw (A 17, 263)

dnunziialy

unillalwe &Ten-wmdes drsiuvenusu luiSsauuy spiral 3319 oblong Umelu obtuse
9oulu crenate i costa wuy percurrent &1 1/3 el wadlugus isodiametric Wily
\wadnu papillae 5-7 dunaitad

avalslng ldwuludiedrsndns

fiuande vuveulily, Auvunsy, #u

KUY UADEN Sukkharak, Pearaksa & Sarawan 2, 32, 37, 38, 49, 84, 137, 139, 142,
144, Pearaksa, Kingjan, Vongla & Noihun 7, 9, 15, 16, 17, 25, 30, 31,
32, 33, 46, 55, 77
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P 1
AW 17 awnmanewdu Pelekium bonianum (Besch.) Touw: f. undilalwe; . Tu; a. wad
< ayad . ¢ o arad . € a
vshwoulyu uanauda (papillae); <. waausnunanly wansurda (papillae); 9. lwaausim

nanslulag costa uwansUUa (papillae) (alaswnewsswa Weshwn)
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Marchantiophyta
Frullaniaceae

Frullania muscicola Steph. (N 18)

anvialy
aviaesidsn undilalws Zunanauns Lateral leaves 1389wuy incubous Lobes §US1S
squarrose-ovate Uanelu rounded vaulu entire Lobules 31]'5'141 bell-shaped Cuticle smooth

Underleaves 3U319 obovate Yavlunenesniluaswan vaulu entire
avalsing lunulushegraidnm

fiuady vuvaulily

NUBLa IR0 Sukkharak, Pearaksa & Sarawan 25




a1

< 2 . . ¢ v .
AT 18 AMwWRANeLEY Frullania muscicola Steph.: n. wnillalue, Ay ventral view; %. Tu
fudns (lateral leaf); a. lusuans (underleaf); <. wadusnaveuly; 9. waduSaainanly; a.

wadusuguly (Melaguivedned anseiv)
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Marchantiophyta
Lophocoleaceae

Heteroscyphus argutus (Nees) Schiffn. (AW 19, 27%)

anvanily

avHANeIH%n unilelvy Bluudy ddunuuiafuituiio anaaﬂﬁu Lateral leaves
(389UUY succubous  wHulUFUS rectangular Uaneluménednedilu 4-10 §u veuly entire
Cuticle smooth Underleaves L%auaﬂﬁu lateral leaves 'g‘US"N orbicular Yarsluviidn 2 wan
vaulu entire

avolsivg lunulushsegaidnm

fiuande vuveulily, #u
nNYLavAaE1 Sukkharak, Pearaksa & Sarawan 75, 102, 116, 121, 157, 166, 167,
172, 178, 181, 195, 199, 200




a7
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AR 19 ameaneldu Heteroscyphus argutus (Nees) Schiffn.: n. wnillalwie, fu ventral;
9. TudAnutng (lateral leaf); . wadusnalanely; @ waduSinavevly; 9. waausunasly

(1Alneu1eadNwIA a1se i)




44

Marchantiophyta
Lejeuneaceae

Cololejeunea latilobula (Herzog) Tixier (mwﬁ 20, 27n)

Anwugnty
ANAANBSISe wnillelus FWeunuy1n S1RuLuURARURNURD Lateral leaves 1S8auuUy
incubous Lobes §U313UUY ovate-subelliptical Yanglu rounded waulu entire Cuticte finely

punctate Lobules E‘US"N lanceotate Uanelu entire 1l Underleaves

avolslvg liwulushegranidinm

fuende vuwaenld, Au

VUELATA2DE1 Sukkharak, Pearaksa & Sarawan 57, 58, 59, 60, 61, 62, 63, 65, 66, 67,
101, 111, 113, 114, 125, 128, 198, 205; Pearaksa, Kingjan, Vongla &
Noihun 45 |



45

50 pm

1WA 20 AwRaELE Cololejeunea latilobula (Herzog) Tixier: n. waillalwe, Ay ventral;
9. Tusiudne (lateral leaf); a. waausuwauly; 9. waauSiinnaisly uans finely punctate

TN alesueedwed aisyiu)
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Marchantiophyta
Lejeuneaceae

Lejeunea anisophylla Mont. (mwﬁl 21, 27n)

Snunisiialy

aWHALe9R  unillalws ideideu drdunuuRnAURURY Lateral  leaves SBeuuy
incubous Lobes glli'm ovate Uanelu obtuse-rounded waulu entire Cuticle smooth
Lobules &7 1/3-1/4 varug1Iuas Lobes Uanglumdnadedity 2-3 $u Underleaves JUsns
lanceolate Yangluwenitiu 2 wan veuly entire

avalsiva lawulusagnaidnm

fiuande vudenlsl, Aalyl, vouldfy, fiu

ARUBLAVADE Sukkharak, Pearaksa & Sarawan 69, 70, 71, 73, 74, 76, 103, 106, 108,
115, 117, 118, 119, 120, 123, 124, 126, 127, 156, 158, 159, 160, 161,
163, 164, 165, 166, 168, 169, 170, 171, 173, 176, 177, 184, 185, 186,
187, 190, 191, 192, 194, 197, 201, 202, 204; Pearaksa, Kingjan,
Vongla & Noihun 52, 58, 59, 60, 61, 63
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100 pm

1cm

100 pm.

= % . . ¢ v :
A 21 nwneanedu Lejeunea anisophylla Mont.: n. unfilalwe, ¢y ventral; . v
fudne (ateral leaf); . Tudusns (lateral leaf); . waduFanlanely; 9. wasduSnaveulu: a,

wadusnunawly (Malaguteedned aseiu)
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Marchantiophyta
Lejeuneaceae

Lejeunea wightii Lindenb. (mwﬁ' 22)

dnunuziialy

AWAneIAsm  unTlalng #de7 drdunuuRnfuiuin Lateral  leaves  1SBauuy
incubous Lobes E‘U’i"m ovate-oblong Yanglu rounded-obtuse #9ulu entire Cuticle smooth
Lobules EU‘S'NLL‘U‘U rectangular 817 1/4 ¥93ANYT1IVDY Lobes Yangly entire Underleaves
U314 lanceolate Yanglufiinwauziduuan 2 wan veuly entire

avelsivg liwulumegeiidne

fuande vuUdenld, fu
RULAVAIDEN Sukkharak, Pearaksa & Sarawan 64, 68, 104, 105, 110, 122, 193, 196;
Pearaksa, Kingjan, Vongla & Noihun 54



49

100 um

< L4 . . PP ¢ v v v
2WA 22 AWAaneLdU Lejeunea wightii Lindenb.: n. unillalws, du ventral; 2. Tudiudig

(lateral leaf); A. wadudaUaiely; €. wadudnunaly (elasuiesdwed aisyiu)
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Marchantiophyta
Lejeuneaceae

‘Mastigolejeunea indica Steph. (Wil 23, 279)

dnwazinly

anEne S unillalwifdiTer duuuuinduiuic Uaieseaytiu Lateral leaves
1389UUY incubous Lobes U919 ovate Uanelu obtuse waulu entire Cuticle smooth Lobules
817 1/2 ¥89Aue17v84 Lobes Uamelundnadnedftu 3-4 §u Underleaves §U514 spathulate
anelu truncate vouly entire

avalsiva lunulusedreifnm

fuandey vudenld
WUYLRVAIBES Sukkharak, Pearaksa & Sarawan 22, 24, 203; Pearaksa, Kingjan,
Vongla & Noihun 79
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l cm 200 pm

50 pm

A v . < v
Mwi 23 pWRaeLEaY Mastigolejeunea indica Steph.: n. uniilatws, Au ventral; @. Tu

AUt (lateral leaf); A. waduSaweuly; 4. waduShanatlu (Malngutusdned anseiu)




he]
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Marchantiophyta
Lejeuneaceae

Mastigolejeunea repleta (Taylor) A.Evans (mw*ﬁ 24, 273)

dnveiialy

aAesism  undlalwg Aoy dwuuuuiaduiuily vanseaytu Lateral
leaves (583U incubous Lobes 3U3W rectangular Ua1elu acute veuly entire Cuticle
smooth Lobules 871 1/4-1/3 Y89RNEVER lobes Uately entire Underleaves U™
spathulate Uanelu truncate wouly entire

avalsing Linulushegraiifnw

fuende vudenlyd
RUULATAIDES Pearaksa, Kingjan, Vongla & Noihun 2, 3, 4, 13, 50
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100 pm

Pu] . v « v
2N 24 AW RaeLdu Mastigolejeunea repleta (Taylor) AEvans: f. undilalue, ¢u
ventral; 9. Tuftudna (lateral leaf); a. waduSnadatsly; . wadusiuveuly; 9. waduSian
ety (alaeuneaswed aiseiy)
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Marchantiophyta
Radulaceae

Radula javanica Gottsche (i 25, 27Q)

Snwaesialy

Anilanef IS unillalws foaunuum drdunuuinfuituia Lateral leaves Soauuy
incubous ululugus1s ovate Uaelu rounded veulu entire Cuticle smooth Underleaves
g1 1/3 Y8IANNYTITRY lobes vy 50-60 aarniuadu Yanelu truncate voulu entire

€Y ) | e
avalsivg Liwulusograndnm

fiuande yuwdanll

NUIBLAUAQDE1 Pearaksa, Kingjan, Vongla & Noihun 14
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o %] %) v 1%
AN 25 AwmaaeLdu Radula javanica Gottsche: n. unfilnlwg, A1 ventral; v. Tusnute
(lateral leaf); a. wadushinuaiely; . waaudhiuveuly; 9. waduShunaitly (elngunged
WA @15 )
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A 26 wanaeadurRainuuTnadudidanden: (n) Calymperes afzelii Sw., (@)
Fissidens zollingeri Mont., () Homalia pennatula (Mitt. ex Dixon) S.He & Enroth, (9)
Hyophila involuta (Hook.) A.Jaeger, () Pelekium bonianum (Besch.) Touw, (@) Vesicularia

montagnei (Schimp.) Broth.




AN 27 wansdnesiisnurwiannuuinuaudaiilanded: () Cololejeunea latilobula

(Herzog) Tixier, (v) Heteroscyphus argutus (Nees) Schiffn., (f) Lejeunea anisophylla Mont.,
(¥) Mastigolejeunea indica Steph., () M. repleta (Taylor) AEvans., () Radula javanica

Gottsche
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ammanvanevasluslolwdluiuil

weadidfiwus s linuniian fe Fissidentaceae wu 6 il 16U Fissidens biformis,
F. ceylonensis, F. gymnogynus, F. hollianus, F. zippelianus Wwag F. zollingeri Tuvaueiianes
Asmadiwudnnusiisunniian o Lejeuneaceae wu 5 wiln iU Cololejeunea latilobula,
Lejeunea anisophylla, L. wightii, Mastigolejeunea indica way M. repleta winiasanly
seauUSuN A1es3se Lejeunea anisophylla Fudurdaimulsilluwndouiuadouay
wewin1 (Pocs, 2010) wutesiign WewSsuifisuuiinaluslelwidwuly 4 Aufl Wumsdinu

535w 1.5 Alawmswuluslelndanniign (20 wiin)

fiuendle (habitat) uazdiuedudos (microhabitat) vaslustelndiwuluiuil

TusTelsiinuluftuiidulngisgyuuiu nie wioflu (terrestrial) (15797 2)  wn
#91301M Gradstein & Pocs (1989) Wudsendy (epiphyte) uUuu 4 Ussian laun 1wigyuy
wWaanlil (corticolous), W3gyuululdl (epiphyllous), 13gyuuveuldlly (ignicolous) way 13Uy
Aslil ramicolous) lusTelusdduiiedende (epiphyte) nuluiudl drulugsguuudeonts
(corticolous) Tnglsinuiadguululiitepiphylious) (mns1eft 2) dwiuluslelwdasyuuiu
nseviedtu (terrestrial) wialu 2 Useinm munsdnuseinvves Gradstein & Pocs (1989)
1#un W3uuiu (rupicolous) wazleSgUuRUWSENTIY (terricolous) TusTolwdamuluuiidu
TvgjtaTayuudiu (rupicolous) (T 2)

nsuiuivastuslelwdfivanwuando
o 1 ' =Y a d a é’ dd v v 1 L, . .
Tuslelndimudningurssiimburiinfiasgluiuninuieuds wWu Fissidens ceylonensis
o o P < Y . . o y ° v o a & da s v %
Ineildinwngiilay Ao Y1 (papillae) vuntiugad (nwil 28) vhwindiiiuiuiifalunisgeduin

a & aﬁl v g 3 . - “ ) o ¢
waziuunlumsiniiud annsssreveniuazinszeziaveInsdinsziuas (Bell, 1982;
Vanderpoorten & Goffinet, 2009) Frevilvlusialnaannsnmisdinluamuuindonfiuiuds
Iilluegned (Bell, 1982; Grime, 2007)
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fiuenfe/Auafutay

Epiphytes

Terrestrials

Co

Ep Li

Ra

Ru

Te

Calymperes afzelii Sw.

(\'

C. palisotii Schwaégr.

RN

Cololejeunea latilobula (Herzog) Tixier

Fissidens biformis Mitt.

F. ceylonensis Dozy & Molk..

F. gymnogynus Besch.

NAVRVRN

F. hollianus Dozy & Molk,

F. zippelianus Dozy & Molk.

F. zollingeri Mont.

NN

NN NN NS

Frullania muscicola Steph.

Heteroscyphus argutus (Nees) Schiffn.

AN

Homalia pennatula (Mitt. ex Dixon) S.He & Enroth

\

Hyophildinvoluta (Hook.) A.Jaeger

“Lejeunea anisophylla Mont.

L. wightii Lindenb.

NRNEN

Leucophanes glaucum (Schwagr.) Mitt.

Mastigolejeunea indica Steph.

M. repleta (Taylor) A.Evans

NANENENRN

Octoblepharum albidum Hedw.

Pelekium bonianum (Besch.) Touw

Radula javanica Gottsche

Taxithelium nepalense (Schwégr.) Broth.

NAN

Trachyphyllum inflexum (Harv.) A. Gepp

Vesicularia montagnei (Schimp.) Broth.

NN S

NANEN

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

= Terricolous
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Bryophyte diversity at Khao Kheow Open Zoo, Chonburi Province

Pacharapol Pearaksa™ Athipong Sarawan' and Phiangphak Sukkharak'
pong

! Department of Biology, Faculty of Science, Burapha University, Muang, Chionburi, 20131
zCon'esponding Author, E-mail: pearaksa@gmail.com

ABSTRACT

. The investigation of bryophyte diversity at Khao Kheow Open Zoo was undertaken
along 4 routes including 1.5 km. nature trail, Khao Jedee nature trail, Khao Kan Rom nature
trail, and the forest area behind research center of Khao Kheow Open Zoo at elevatioris
ranging fiom 92 m to 386 m amsl. The exploration and field collection of bryophyte was
caried out from September 2011 to September 2012. in total, 306 specimens were
enumerated into 25 species, 16 genera, and 12 families of mosses which family Fissidentaceae

B had the species richest (10 species) an‘d-9 spedies, 7 genera, and 3 families of liverwort which
family Lejeuneaceae had the species richest (7 species).

Keywords: diversity, bryophyte, Chonburi province, Khaokhieow Open Zoo
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Mosses diversity at Khao Kheow Open Zoo, Chonburi Province
Pacharapol Pearaksa*' and Phiangphak Sukkharak'
Department of Biology: Faculty of Science, Burapha Untversity, Muang, Chionburi, 20131
*e-rhall; pearaksa@gmail:com

The investigation of moss diversity at Khao Ktieow Open Zoo was. undertaken along 4

routes including 1.5 k. fiature trall, Kbao Jedee nature trail, Khao Kan Romy nature trail,.and

) the forest area behind research center of Kriao Kheow Open Zoo at elevations rariging from 92
m to 386 m-amst, Exploration and fistd collection of mosses was cairied out from September

' 2011 to October 2012 i total, 193 spedimens were enurmerated, in 26 spécies, 16 genera, and
12 families. Amiong 12 families of mosses found, family: Fissidentaceae was the richest withto |
species diversity, represented:by 11 species. Majority of mosses was lithophytes and terrestials
(12 species) and afew were epiphytes (2 species):
Keywords: diversity, Khao Kheow Open Zoo, mosses.
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ABSTRACT

An investigation of bryophyte diversity of 1.5 km nature trail, Khao Kan Rom area, Khao Je Dee
area, and forest behind research centre in Khao Kheow open zoo was carried out from October 2012 to
August 2013. From 265 enumerated specimens, 24 species (16 mosses, 8 liverworts) in 16 genera (10
mosses, 6 liverworts) and 13 families (9 mosses, 4 liverworts) were found. Among these the most
common family of mosses was Fissidentaceae (6 species) and family of liverworts was Lejeuneaceae (5
species). In addition, of all bryophyte species found, Lejeunea anisophylla Mont. was the most common.
The highest species richness of bryophytes among the four areas was found in 1.5 km nature trail.

Arddgy: Tusleld vays aoudaiilawnden
Keywords: bryophytes, Chonburi, Khao Kheow open zoo

Department of Biology, Faculty of Science, Burapha University, Chonburi 20131, Thailand
Missouri Botanical Garden, St. Louis, MO 63166-0299, USA
Corresponding author, E-mail: phiangphak@buu.ac.th
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Introduction

Bryophytes including mosses, liverworts,
and hornworts are non-vascular and spore
producing land plants. There are about 17,900
species worldwide (12,500 mosses, 5,250
liverworts, 100-150 hornworts) (Frey and Stech,

2009). In Thailand, approximately 1,101 species -

of bryophytes (708 mosses, 380 liverworts, 13
hornworts) are known (Lai et al, 2008; He,
Sukkharak and
Chantanaorrapint, 2014). The bryophytes of

internet resource;
Thailand were collected mostly from plant
communities in the northern part of Thailand.
Few studies have been conducted in eastern
area of the country - (Sukkharak and
Chantanaorrapint, 2014). Only Thaithong (1934)
reported nine bryophytes from the mangrove

forest in Chanthaburi province.

Khao Kheow open zoo covering a total
area of eight square kilometers is situated in the
foothills of the remaining forest left in Chonburi
province. The highest area reaches 400 m asl.
The 200 area consists of three parts including 1)
the presentation area, in which wild animals live
in; 2) the service area, in which there are places
to take a rest, a food court, and the lake; and 3)

the education and research area, in which the

wild animals live within their natural
environment. The education and research area
covered by dry evergreen forest includes 1.5 km
nature trail, Khao Kan Rom area, Khao Je Dee
area, and forest behind research centre (Khao
Kheow open zoo, internet resource). Yet no
study of bryophytes has been taken place in the
area before. The aim of this study, therefore,
was to investigate the diversity of bryophytes of
Khao Kheow open zoo. List of bryophytes is
presented in this paper.

Research Methodology
The investigation of bryophyte diversity
of Khao Kheow open zoo area including nature

80

trail, Khao Kan Rom area, Khao Je Dee area, and
forest behind research centre (Figure 1) was
carried out from October 2012 to August 2013.
Both morphological and anatomical features
were studied. Bryophyte specimens were
identified using both keys and descriptions from
various  taxonomic  literatures  previously
reported e.g. Mizutani (1961), Eddy (1988a;
1988b). 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
ﬁosses and liverworts, respectively. The
specimens are kept in Department of Biology,

Facutty of Science, Burapha University.

Results

From 265 enumerated specimens, 24
species (16 mosses, 8 liverworts) in 16 genera
(10 mosses, 6 liverworts) and 13 families (9
mosses, 4 liverworts) were found (Table 1).
Hormwort was not found in the area. Some

species are shown in the Figure 2.

Discussion and conclusion

The most common family of mosses
was Fissidentaceae (6 species) and family of
liverwort was Lejeuneaceae (5 species).
Moreover, of all bryophyte species found,

" .Lejeunea anisophylla Mont. (Figure 2g) which is

widespread Palaeotropical species (Pdcs, 2010)
was the most common. The highést species
richness of bryophytes among the four areas was
found in 1.5 km nature trail (20 species).

In eastern part of - Thailand, the
collections of bryophytes were rarely carried
out. Only the bryophytes in mangrove forest in
Chantaburi province was surveyed (Thaithong,
1984). Comparison of the results of this previous
study with the bryophytes of Khao Kheow open
zoo revealed that only Octoblepharum albidum
Hedw., which is widespread and locally
abundant in Malesian area from sea-level to c.
1600 m (Eddy, 1988b) was found in common
from both studied sites. The difference of
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species found the two studied sites is probably
due to the forest types.

A summary of habitats of bryophytes
found in the area is shown in Table 2. The most
common bryophytes in the area are both
epiphyte and terrestrial growth (10 spedies).
According to Gradstein and Pocs (1989),
epiphytes are divided into 1) corticolous growing
on bark of trees, 2) epiphyllous growing on leaf
surfaces, 3) lignicolous growing on rotten logs,
and 4) ramicolous growing on branches and
terrestrials are subdivided into 1) rupicolous
growing on rocks, and 2) terricolous growing on
soils. The most epiphyte bryophytes in the
study areas are corticolous species whereas
terrestrial ones are both rupicolous and
terricolous species. Epiphyllous growth has not
been ohserved probably due to low humidity in
the area.

The results of the study increase the
knowledge on bryophytes in Eastern region of
Thailand, in which few studies have been
conducted.
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83

AANUIN

Figure 2 Some bryophytes found in the beach forests: mosses (a) Calymperes afzelii Sw., (b) Fissidens
zollingeri Mont., (c) Pelekium bonianum (Besch.) Touw, (d) Vesicularia montagnei (Schimp.) Broth.;
liverworts (e) Cololejeunea latilobula (Herzog) Tixier, (f) Heteroscyphus argutus (Nees) Schiffn., (g)

Lejeunea anisophylla Mont., (h) Mastigolejeunea repleta (Taylor) A.Evans.



i®

s

SIAHUIN
Table 1 List of bryophytes found in Khao Kheow open zoo
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Families

Species

Collecting numbers

Mosses
Catymperaceae

Calymperes afzelii Sw.
(Figure 2a)

Sukkharak, Pearaksa &
Sarawan 1, 5, 11, 12, 27, 30,
52, 130, 134, 136, 147, 148,
162; Pearaksa, Kingjan,
Vongla & Noihun 24, 75

C. palisotii Schwégr.

Sukkharak, Pearaksa &
Sarawan 180

Leucophanes glaucum (Schwaégr.)

Mitt.

Sukkharak, Pearaksa &
Sarawan 183; Pearaksa,
Kingjan, Vongla & Noihun 47

Octoblepharum albidum Hedw.

Sukkharak, Pearaksa &
Sarawan 133-2; Pearaksa,
Kingjan, Vongla & Noihun 21

Fissidentaceae

Fissidens biformis Mitt.

Sukkharak, Pearaksa &
Sarawan 77, 174; Pearaksa,
Kingjan, Vongla & Noihun 10,
26, 37, 39, 44, 51, 53, 83

F. ceylonensis Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 13, 18, 89; Pearaksa,
Kingjan, Vonela & Noihun 5,
8, 40, 48, 76, 81

F. gymnogynus Besch.

Sukkharak, Pearaksa &
Sarawan 107, 131, 132

F. hollianus Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 9, 80, 82, 86, 90, 94,
98, 135, 152, 175; Pearaksa,
Kingjan, Vongla & Noihun 1,
12, 19, 20, 28, 29, 38, 49, 66,
67, 68, 69, 72, 74, 78, 80, 82

F. zippelianus Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 146; Pearaksa,
Kingjan, Vongla & Noihun 57

F. zollingeri Mont.
(Figure 2b)

Sukkharak, Pearaksa &
Sarawan 40, 56, 81, 83, 87,
91, 92, 96, 97, 140; Pearaksa,
Kingjan, Vongla & Noihun 18,
43
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84

Families

Species

Areas

Collecting numbers

Mosses

Calymperaceae

Calymperes afzelii Sw.
(Figure 2a)

Sukkharak, Pearaksa &
Sarawan 1, 5, 11, 12, 27, 30,
52, 130, 134, 136, 147, 148,
162; Pearaksa, Kingjan,
Vongla & Noihun 24, 75

C. palisotii Schwagr.

Sukkharak, Pearaksa &
Sarawan 180

Leucophanes glaucum (Schwagr.)

Mitt.

'Sukkharak, Pearaksa &

Sarawan 183; Pearaksa,
Kingjan, Vongla & Noihun 47

Octoblepharum albidum Hedw.

Sukkharak, Pearaksa &
Sarawan 133-2; Pearaksa,
Kingjan, Vongla & Noihun 21

Fissidentaceae

Fissidens biformis Mitt.

Sukkharak, Pearaksa &
Sarawan 77, 174; Pearaksa,
Kingjan, Vongla & Noihun 10,
26, 37, 39, 44, 51, 53, 83

F. ceylonensis Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 13, 18, 89; Pearaksa,
Kingjan, Vongla & Noihun 5,
8, 40, 48, 76, 81

F. gymnogynus Besch.

Sukkharak, Pearaksa &
Sarawan 107, 131, 132

F. hollianus Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 9, 80, 82, 86, 90, 94,
98, 135, 152, 175; Pearaksa,
Kingjan, Vongla & Noihun 1,
12, 19, 20, 28, 29, 38, 49, 66,
67, 68, 69, 72, 74, 78, 80, 82

F. zippelianus Dozy & Molk.

Sukkharak, Pearaksa &
Sarawan 146; Pearaksa,
Kingjan, Vongla & Noihun 57

F. zollingeri Mont,
(Figure 2b)

Sukkharak, Pearaksa &
Sarawan 40, 56, 81, 83, 87,
91, 92, 96, 97, 140; Pearaksa,
Kingjan, Vongla & Noihun 18,
43
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Hypnaceae

Vesicularia montagnei (Schimp.)
Broth.
(Figure 2d)

Sukkharak, Pearaksa &
Sarawan 19, 39, 44, 45, 47,
109, 138, 141, 143; Pearaksa,
Kingjan, Vongla & Noihun 6,
34, 56, 70

Neckeraceae

Homalia pennatula (Mitt. ex Dixon)
S.He & Enroth

Sukkharak, Pearaksa &
Sarawan 112

Pottiaceae

Hyophila involuta (Hook.) A.Jaeger

Sukkharak, Pearaksa &
Sarawan 46, 54; Pearaksa,
Kingjan, Vongla & Noihun 11,
71

Pterigynandraceae

Trachyphyllum inflexum {Harv.) A.
Gepp

Sukkharak, Pearaksa &
Sarawan 14, 16, 17, 35, 155

Pylaisiadelphaceae

Taxithelium nepalense (Schwagr.)
Broth.

Sukkharak, Pearaksa &
Sarawan 3, 4, 26, 28, 29, 31,
33, 34, 36, 41, 42, 43, 48, 51,
53, 55, 79, 85, 88, 93, 99,
100, 129, 133-1, 145, 149,
153; Pearaksa, Kingjan,
Vongla & Noihun 23, 27, 36,
65, 73

Thuidiaceae

Pelekium bonianum (Besch.) Touw

(Figure 2¢)

Sukkharak, Pearaksa &
Sarawan 2, 32, 37, 38, 49, 84,
137, 139, 142, 144; Pearaksa,
Kingjan, Vongla & Noihun 7,
9, 15, 16, 17, 25, 30, 31, 32,
33,46, 55, 77

Liverworts
Frullaniaceae

Frullania muscicola Steph.

Sukkharak, Pearaksa &

Sarawan 25

Lejeuneaceae

Cololejeunea latilobula (Herzog)
Tixier
(Figure 2e)

Sukkharak, Pearaksa &
Sarawan 57, 58, 59, 60, 61,
62, 63, 65, 66, 67, 101, 111,
113, 114, 125, 128, 198, 205;
Pearaksa, Kingjan, Vongla &
Noihun 45

Lejeunea anisophylla Mont.
(Figure 2¢g)

Sukkharak, Pearaksa &
Sarawan 69, 70, 71, 73, 74,
76, 103, 106, 108, 115, 117,
118, 119, 120, 123, 124, 126,
127, 156, 158, 159, 160, 161,
163, 164, 165, 166, 168, 169,
170, 171, 173, 176, 177, 184,
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185, 186, 187, 190, 191, 192,
194, 197, 201, 202, 204;
Pearaksa, Kingjan, Vongla &
Noihun 52, 58, 59, 60, 61, 63

L. wightii Lindenb.

Sukkharak, Pearaksa &
Sarawan 64, 68, 104, 105,
110, 122, 193, 196; Pearaksa,
Kingjan, Vongla & Noihun 54

Mastigolejeunea indica Steph.

Sukkharak, Pearaksa &
Sarawan 22, 24, 203;
Pearaksa, Kingjan, Vongla &
Noihun 79

M. repleta (Taylor) AEvans
(Figure 2h)

Pearaksa, Kingjan, Vongla &
Noihun 2, 3, 4, 13, 50

Lophocoleaceae Heteroscyphus argutus (Nees) Sukkharak, Pearaksa &
Schiffn. - Sarawan 75, 102, 116, 121,
{Figure 2f) 157, 167, 172, 178, 181, 195,
199, 200
Radulaceae Radula javanica Gottsche Pearaksa, Kingjan, Vongla &

Noihun 14

Note: 1 = 1.5 km nature trail, 2 = Khao Kan Rom area, 3 = Khao Je Dee area, 4 = forest behind research

centre
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Table 2 Bryophytes of Khao Kheow open zoo and their habitats and microhabitats
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Species

Habitats/Microhabitats

Epiphytes

Terrestrials

Co

Ep Li

Ra

Ru

Te

Calymperes afzelii Sw.

(\

C. palisotii Schwégr.

NS

Cololejeunea latilobula (Herzog) Tixier

Fissidens biformis Mitt.

F. ceylonensis Dozy & Moltk.

F. gymnogynus Besch.

NN NS

F. hollianus Dozy & Molk.

F. zippelianus Dozy & Molk.

F. zollingeri Mont.

AVERN

NN NN NS

Frullania muscicola Steph.

Heteroscyphus argutus (Nees) Schiffn.

NS

Homalia pennatula (Mitt. ex Dixon) S.He & Enroth

<\

Hyophila involuta (Hook.) A.Jaeger

Lejeunea anisophylla Mont.

L. wightii Lindenb.

N NS

Leucophanes glaucum (Schwagr.) Mitt.

Mastigolejeunea indica Steph.

M. repleta (Taylor) A.Evans

NEANENANAN

Octoblepharum albidum Hedw.

Pelekium bonianum (Besch.) Touw

NS

Radula javanica Gottsche

Taxithelium nepalense (Schwagr.) Broth.

NS

Trachyphyllum inflexum (Harv.) A. Gepp

AN

Vesicularia montagnei (Schimp.) Broth.

NN S

AVIANERN

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

Terricolous
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