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Tropical component of the Moss Flora of China

Paul L. Redfearn, Jr.

Southwest Missouri State University, Springfield, Missouri 65804-009

In many ways, it is presumptuousfor me
to speak on the mosses of the tropical
regions of China. Many consider the
knowledgeabout thetaxonomy, ecol ogy,
and geography of tropical bryophytes
inadequate (Pocs 1982; Schuster 1983;
Richards 1984), and thisis certainly the
case for the bryophytes of the tropical
regions of China. The taxonomy of
Chinese taxa is generdly in a state of
disarray. Early workers, both Chineseand
others, have tended to describe new
species based upon minor or inconse-
guentia morphological charactersandwi-
thout apparent reference to related taxa
found outsideof China. Thisisclear from
recent monographi c studiesthat compared
Chinese taxa with taxa throughout the
world. For example, Su (1988) in his
studies of Homaliodendron reduced the
taxaof thisgenusfor southeast Asiafrom
over eighteentofour. Similar synonymi-
zing hasoccurred in Forsstroemia (Stark
1987), Mniaceae (Koponen 1981),
Grimmia and Schistidum (Cao & Vitt
1986) and the Calymperaceae (Lin &
Reese1989). Furthermore, monographers
of groups have not always been able to
study adequate collectionsfrom Chinaas
for example, Noguchi’s (1976) revision
of the Meteoriaceae or Nyholm’'s (1971)
studiesonthegenusAtrichum. Evenrecent
monographic or revisionary studiessuch
as those on Leucodon (Akiyama 1988),
Trachyloma (Miller & Manuel 1982),
Glossadel phus(Tixier 1988), Entodon (Hu
1983), Ctenidium (Nishimura 1985),

Forsstroemia (Stark 1987), Gollania
(Higuchi 1985) or Fissidens (Li 1985)
appear to have had only those collections
from Chinafor study that were available
inherbariaoutsideof China. Thecausefor
this probably rests with the difficulty of
borrowingmaterial fromChineseherbaria
Even when specimens are loaned by
Chineseherbariatheborrower getsonly a
small sample of what may be present.
Herbaria | have visited in China have
huge backlogs of unprocessed or
unidentified collections. In many cases
these collections come from significant
regionssuchaswestern Sichuan, Y unnan
andthetropical regionsof Xizang (Tibet).

Itisonly fair to point out that our Chinese
colleagueshaveworked under conditions
that most of uswould not tolerate. First,
they have had to endure the problems of
isolationfromtheWest duringthecultural
revolutionwhenmost, if not all scholars,
wereass gnedtaskscompl etely unrel ated
totheirinterestsor training suchaworking
in therice fields, building dams, mining
coal, or being 'barefoot’ doctors. During
this period the survival of libraries and
collectionswasaccomplished only by the
heroic action of teachers and students.
And, collecting in China is not always
easy. Travel is difficult to arrange,
provisionsfor drying and preservation of
collections are inadequate, and
transportation of collectionsfromthepoint
of collectionto the place of study isoften
delayed. Transit periods of from six to
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Fig. 1. Location of tropical plant communities in China.
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twelve months are not uncommon.

Finaly, China is a large and diverse
country and the number of bryology
students are few by European and North
Americanstandards. Therearemany areas
that need intensive study and this most
certainly includes the tropical region of
China. Those of us from the West that
havebeenabletocollectinlimitedareasin
China are finding new species (Reese &
Lin1989) or taxanew to China(Redfearn
etal 1989; Vitt personal communication).
Although Chinese bryologists are busy
today working on the bryophyte flora of
China, suchstudiesarenot highonthelist
of government priorities. Even so, floras
for specific provinces or regions have
beenprepared, suchastheF oraof Xizang,
and the floras of Yunnan, Hainan, and
Sichuan provinces are currently in
preparation. Unfortunately, these floras
havebeen or arebeing prepared without a
solid base of taxonomic studies of the
Chinesetaxa.

Ecological studiesof tropical bryophytes
in China are essentially lacking. Thisis
due,inpart, toalack of training, equi pment,
andtime. Many of thepresent bryol ogists
in Chinareceived their education during
the cultural revolution when the study of
mathematicswasconsi dered unnecessary
and when they were isolated from the
exciting developments occurring in
ecology elsewhere.

Withtheseproblemsinmind, | will review
for you what is known, and which is
surely only a fraction of what is to be
learned, about themossesof tropical China
and to suggest how our knowledge might
be significantly increased in the next
decade.

Tropical plant communtiesin China
There arethreetypestropical plant com-

munities in China (Hou 1983) found in
China (Fig. 1). One type is the Bamboo
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evergreen forests of subtropical and
tropical zones. This plant community is
extensively developed in Sichuan and
southern China. Littleisknown about the
bryophytesof these bamboo forestsand |
will not attempt to discuss this type of
community.

A secondtypeof tropical plant community
is the Tropical broad- leaved semi-
evergreen forests. This community is
extensively developed in southwestern
Guangxi, Xishuangbannain'Y unnan and
Guangdong. These forests have a dry
season and asthedry seasonbecomesless
distinctthey becomemoreandmoresimilar
to the Tropica Rain Forests discussed
below. These semi-evergreen seasona
forestsdiffer fromtropical rainforestsin
several characteristics(Hou 1983). Trees
of theupper layersarelower and very few
of the larger trees are buttressed. Lianas
and epiphytes are less abundant. In
Xishuangbannaand Guangxi theseforests
are found on calcareous soils. However,
on western Hainan Island, this type of
forest occurson acid soils.

Thethirdtypeof tropical vegetationisthe
Tropical broad- leaved evergreen rain
forest. Located on the eastern sides of
Hainan and Tawain islands, in
southeastern’Y unnan Province, andinthe
extremepart of southwestern Tibet, these
forestsarecharacterized by aclimatethat
ismoisturesaturated throughout theyear.
EvergreentreesinthefamiliesMoraceae,
Myrtaceae, Annonaceae, A pocyanaceae,
Sterculiaceae, Sapotaceae,
Dipterocarpaceae, Meliaceae,
Sapindaceae, Proteaceae, and Fagaceae
arepresent. Many reach giant size, exhibit
plank- buttresses and cauliflory, and are
usually clothed with ferns, mosses and
liverworts, and epiphytesbelongingtothe
Araceae and the Orchidaceae.

All of theseforests, exceptthosein Taiwan,
lie within the Indochinese Region
(Takhtajan 1986). Hainan | and, southern
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Table 1. World distribution pattern of mosses found in the tropical regions of China. See Table 2
for geographic regions indicated by the numbers in the distribution column.
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Fissfidens maceratus H:t:. X :
Fissidens mangarevensis Mont. I 1.6
*{ssidens wmicroc lades Theaites & MITL. X 9.10.13
Fissidens nob1lis GrifT. X I 1,3.4
F 133 1dens obscarirele Broth. Far. s Broth. X I 1.6
Fissidens pepueasis Chen 1 15
Fissidens plagiochiloides Besch. K L 1.3,4
F1ss1dens rob t-r-" Srot X 1.3.4
Fissidens TaxiTolias Bedw. | K 13
Fissidens tosaensis Broth | I ]
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aryow ! fkia asbigue (Hook.) Nog X 1.3
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Callicostella papillata (Momt.) MitCt. I | 1.3 .8
heetomitricpsis glavcocarpe (Schaegr.) Fletsc i 1,3.4
ISt ichophy | icm CO | e vaatlosim Lard. | 1
4150 Chophy | ol B2 1DEras Besch. | i 1
Distichoohylium mittenil Bosch b Lec. | 1.8.6
Uistichophylium tortile Dozy & Molk. ex Bosch & Lac. I 4
Rookericpsis geminidens Broth. - 4
l"-‘;!::tl: yoimm Tagriel Broth. L 1
r:!::'.ﬂ‘;;'..‘l '_‘l:-:f"-:LT MItt. L 1.9
Hypopterygiem tenellum C. Muel I 1.3.4.12
Lopiciem maTeente (Ther.) ,*r;',‘- X 1
Lopidium struthiopteris (Brid.) Fleisch. X 1,3,4,6,7,12
Lopidium trichocladon (Bosch & Lac.) Flelsch. | | .4

HYLOCOMIACEAE
Macrothams ium macrocarpun (Reimw. & Hormsch.) Fletsch. X 1.3.4,6

HYPNACEAS

Ctenidim serratifolimm (Card.) Broth L 1
Ectropotheciom dealbatum (Refimw. k Fornsch.) Joeg. X 1.4,6
Ectropotihec fun wang l&énum Chen X 15
Ectropotheciom 201 1ingeri (C. Muel).) Jaeg. | 14,6
Eiraldiella Tevier1 C. Muell. X ]
pollania ruginosa (Mitt.) Broth. X |
sollania vartans (Mitt.) Broth. | 1

Fypnas plumseforme Wils. X 1.3,
[s.u:-re- gium albescens (Hook.) Jaeg | 1,3,8,6,7
Fy ='5'=.e1"+. falcata (Dozy & Molk.) Buck 1 1.4
jaxiphylium taxirameum (Mitt.) Fleisch. X 13
¥yesicularia *,a'tr.a'-er:.u Chen X 15
yesicularia montagne 1 {B-:.- . ) Broth. | 1,3,8,0,7
vesiculerie 'rr.-:";-al* {Dozy & Moik.) Broth. X 1.3,.8.6.7
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rorotrichus sabahaicum (C. Meell.) Fieisch. I :
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leskea polycarpa Ebrh. ex Hedw. J 1.8.9,1%
Fseudo leskeopsis zippelii (Dozy & Moik.) Broth. X s
Regmatodon dec)imatas (Mook.) Bric. . i3
B e - e | - =5
Regmatodon orthostegiui Momt. I 3
EUCOBRYACEAE
Lescobryum aduncem Dozy & Mo k. X 1,3,4,6
Lescobryum bowringti Mitt . 3.4,6
yum bowr ing Lt. 1,3,4,6
Lewcobryum candidem (P. Baauv.) Wils y Book. T.
var. pentastiches (Doz. & Molk.) Dix. X £.6,7
Leucobryum chiorophyliosum C. Meell. X 1
lepcobryun glascum (Hedw.) Aoegstr. in Fr { 1,6,8,9.12
javense (Britt.) Mitt. i 1.3.4.¢
neilgherrense C. Meell. | J i,
scalare C. Mael)l. &x Fleisch I 3. 4.E
sebsanctem Broth i 4
teysmanniamm Dozy & Mok 1 4.6,7

s F

egr.) Lindt. 1 3.4.0.7
DCtob lepbarjoides =Zrid. X 3,4,6,7
m aTbicum Heow . . s
FEUCDMIACEAS
leuconiom strumosum (Hornsch.) Witt. I 1£
METEORTACEAE
Asrobrvidiee T1lamestosum (Hook.) Fleisch. 1a Broth. I 1.3,4
Aerobryidium w21lichii (Brid.) Fleisch : 3,4,6
Asrobryopsis subdivergens (Broth.) Broth. L I
Sarbella cubensis (Mitt.) Broth. X 1.3,4,7
Barbelila pencula (Sall.) Fleisch. X i
F loribundaria sparsa (Mitt.) Broth. wvar. piliTera (Nog.) Mg | 3
Floribundaria w2 lier! (Ren. k Card.) Broth t 3.4
Meteoriopsis reclinata (C. Meell.) Fleisch. ex Broth 1 3.5
Meteoriopsis sguarrosa (Fook.) Fleisch. war. pilifera Loa X 15
Meteor fum lat iphy]llum Loe . 13
Pepillaria cordatifolia Low X 15
Papillaria semitorta (C. Muell Jacy. K 1,3.4
Pseadobarbe1la ancistrodes (Ren. & Card.) Maneel I 1°3°4
Pseadobarbella validiranmcsa Wy L Loa I 15
W I ACEAE
Orthosnion dilatatmm (Mitt.) Chee ! 1.3
Flagionnica cuspidatum (Hedw.) 7. Kop E 13
Plagionniun maximoviczi? (Lingh.) 1. Kop. i i 1.3
Plagionnism rhynchophoram (Hook.) 7. Kop. K I 1.3.4,7
Plagiomnimm rostratem (Schrad.) 7. Kop. . 1.3.4,7.1
Plagicanium succulentum (Mitt.) 1. Kop. i I 1.3.8
Rhizomaiem striatulem (Mitt.) 1. Kop. 1.3
MYUR [ACEAS
Dedicladien Traglie Lard L
NECKERACEAE
Aande | jobrymm $'kkimense (Par.) Ochyra I |
Homa | {ade lphus targionfenas (MItt.) Dix. & P. de ja Varge 1 X 1.3
Homa 1 fodencron exigees (Bosch & Lac.) Fleisch. X | 1
soma | iodeadron flebellatum (J. S».) Fleisch i 1,3.4,6,7,14
Roma 1 {odendron Ricrodendroe (Mont.) Fleisch. X ! 1.3.4
Foma | todendron microphyilem X 15
Foma 1 fodendroa scalpellifoltum (MitT.) Fleisck. : 1,3.4,6,10
Neckera setschwanica Broth. 1 15
ReCEETODE 15 S8 I WD ..ltq_."-'_;- . . =
sckeropsis crinita (Griff.) Fleisch I 3, &
Necieropsis grocilents (Bosch b Lac.) Fletsch L 1.3.4.6
Pionateila alopecuroides (Hook.) Fleisch . 3.4
Pinnatella ambigua (Broth. & Lac.) Fleisch 1 3.4
Pinsatella intralimbata Flefisch 3.4,7
Fianatella makimoi1 (Broth.) Sroth.
Finnatella micropters F i +
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DRTHOTRICHACEAE

broatielia tomentosa (Horasch.) Wilk & Mary. X 1
Macromitriom fasciculare MitL. | ]
Macromitriam goajostomum Broth. | 3
Mecromitriem Japosicem Dozy & Molk. X X 1.3
cromitrion mepalense (Hook. & Grev.) Schwaegr. I 1,3.4

Urthotrichum consobrimm Card. I ]
Khachithec fum perpusillem (Thwaites & Mitt.) Broczh. I 14
SChiotheimia grevilleana Mitt. . 2538, ]
Iygodon cbtusifolius Hook. A 4
FHYLLOGONIACEAS

ricasaed oitide Nog. K |
POLYTRICHACEAE
Atrichem yakushimease (Horfk.) Miz. X 1
Microdendroa siatnse Broth. X 1
Pogonatum camasii (Ther.) Touw I 15
Pogonatum gymnophyllem Mitt. I 1,34
Pogonatum 1af lexam (Lindd.) Lac. X X 1.3
Pogonatum sper fo-cirratmm Broth. X ' 1.4
Fogomnatum takao-sontamum Horik. i ]
Polytrichastrun formosem (Hedw.) 6. L. Smith

yar. ceasimoliam (Mitt.) Osade X 1.3
Folytrichun swartzi! Harts. X 13
FOTTIACEAE
Bardala 'afice (Hook.) Spremg. 1m Stesd. L 1.3
Bartula subcomoss Broth t 1
Barbula unguiculata Hedw. X 13
UDidymodon vinealis (Brid.) Jander I 13
Aycrogotiem dixonianss Chen X ]
Rycrogonium javanicum (Dozy & Molk.) Hilp. i ! 1.3,.4
Hymenostomm edectulum (Mitt.) Bescd t 1,3.4.6
Hymenosty | tum recurvirostre (Hedw.) Din I i3
Hyophila iswoluta (Hook.) Joeg. I 13
Hyophila jJavanica (Nees & 8lume) Brid. i i.3.4
Hyophila propagulifera Broth. r ]
eploconiiom 7 ilexifolium (Dicks. ex With.) Rampe ¢ ]
Leplocont tum Tatwanense NOG. 1 13
Molendoe sendteriasa (B.5.6.) Limpr. N A
Ucystegus tenuirostris (Hook. & Tayl.) A. J. Sa. X 13
Refmersia inconspicsa (Griff.) Chen X 2.3.4
>plechnobryum gigantewm Broth. X 1
irichostomm crispalum Bruck in F. A. Muell. I 13
Trichostomms platyphyllum (Broth. ex Iis.) Chen I 1
weissia crispa (Hedw.) Gaerte X | 13
e issia Tongidens Card. X ]
Meissia planifolia Dix. X X ]

Lalyptothec iom ramosii Bartr 1 K 4
Lalyptothec fom grvilleamem (C. Msel1.) Broth. ’ i1,4.6
Calyptothec fum wrightii (Mitt.) Fleisch 1 3
aroveglfe plicata (Brid.) Bosch & Lac. 1 {
FPtercbryopsis agriculata Dix. X 3
Plerobryopsis crassicaslis (C. Maell.) Flaizch. X 5
rierobryopsis subcrassicaulis Broth. X 1
PTYCHOMI TR IACEAE

blyphomitrioe bemil)tonm (Mitt.) Card ¥ :
Flychomitriem Tormosicam Eroth. . :
REACKITHECIACEAS

Fowell1a fevolatifolia Mitt. L 0,/
RALCPILALEAE

Racopiium aristatem Mitt. X i
sacopl lum orthocarpem (C. Muell.) Dix. L 3
SEMATOPHYLLACEAF

Acarthorrhynchiom papillatem (Harv.) Flelsch K 3.4 E
ACToporiem altc-pungens (C. Mae11.) Broth J 4
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acropor fun hamalatum (Fleisch.) Fleisch. X 4
AcTopor fum Sxyporum (L8 jeisch - X 5. &
Acropor ioE secundun '-'«-"' L Boresch.) Fleisch X 3.8
Acropor fus turgicum M X 3.4,6
r - " . g
Brotherella nictaps (Mitt.) Broth. ! :
= o d: § =
Toreaps 12 c-""ﬁ*‘-::‘i '“"i“‘"-_: Dix. A Vard. ! 3.4.0
slossadelpbys bilobates (Dix.] Broth. 1 z
clossade Inbus glossoides ;'-J-:'f.:‘ h Lac.) Fleisch i 2 _
Slossadelphus laevifolfas (Mitt.) Bartr. . 1,3,6,10
Neacrooorium flagelliferem (Sak.) Iwats. & Nog. I 1
Rhaph idost ichun macrostictam (Broth. & Par.) Broth. X L
Sematophyllmm tristiculam (MiTI.) Fleisch. I 3o
Taxitheliam nepalense ;5.:‘-1:11’:". Broth. 8,12
e I g | ¥ 1 d E
richoste leum hamatum (Dozv & Molk. ) Jaeg. e 3%, 0,
]
3

richozsteleun sammosum (C. Moell.
richoste leun piecdo-mammosus Flelsch,

1

s
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El
Sl el el
g e e=d La) @
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COMACNATEAL
Sphagemum junghubeferum Dozy A Molk. A ted,4

o

SPIRIDENTACEA>

Spiridens refmardtii Nees 1 1,4,6
SPLACHNACEAS
Tayloria indica MiTt 1 1,4

frtodontopsis anc ]

(Bosch & Lac.) Back & [reland X X
Entodontops s :._u_,, (Par. &k Broth.) Beck & Ireiand I

L N
Lag Woad
i

THEL IACEAE

Myurella sidbirice (C. Mue Re X 1.8.9
TEJIDIACEAE

Act inothu idiem bookeri (Mitt.) Broth. L 1,3
Ancmodon minor (Hedw.) Feerer. ssp. integerrimus (MITt.) lsats. 1.3
Ancmodon thrasstes (. Moell X i
Amcmodon viticulosus i-h:""- ) Hook. & Tayl X
Bryohap loc lad fus :.*1_:1:'.‘:‘:_-1: [Hampe & C. Meell. tan. & Iwats 13
Srycheplocladiem aicrophyllum (Hedw.) Watan. & Iwals K 13
Clacpodiom ac icalum (Broth.) Broth X 1 _
Claceodiam assurgens (Sull. & Lesg.) LCard. L I 1,3.8,)
Clacpodiem pricecphyllem Broth. X 1.3.4
Herpet ineuroe toccoas (Sall. &k Lesg.) Card. 1 13
Pelek fum bifarium (Bosch & Lac.) Flelisch X 1.3.4,5
Thaldism boniamum Besch. i 1.3 =
Theidiem cymbifolien (Dozy & Molk.) Dory & Mo k. X X 1.3.4.6

Thoidion delicatulum (Hedw.) Mitt.

var. radicans (K1 .::.} Crum, Steere b Anderson

el

i 1
Thuidiem glaucinem (Mitt.) Bosck & Lac. 1 X ; 3.4,6.9
Thaidium kanedae Sai. ' i
Thaidiea wingtulen (Hedw.) B.5.6. i 1.8.9,19,11
Thaidimm pluemicsum {ﬂ::; A Molk.) Bosch &k Lac. A _:.4.2
TRaidiam sparsifoliem (MILL.) Jaey. X 3

1.m

talomgense Ees.:'.. X 1
fum tamarfiscellum (C. Moell.) Bosch k Lac. X 15.8.10,11,12

TRACHYPOD [ACEAS

Diaphandon blandus (Harv.) Ren. & Card. X 1.3.4
Duthielle flaccida (Card.) Broth X 1.3,4
Duthielle formosana Nog. ! 15
Duthiella wallichii (Mitt.) C. Mueil. X i,3,4
Pseadosp ircdentopsis horrida (Card.) Fleisch. i 1.3.4
Trachopodiopsis lancifolism W X i35
Trachypodopsis auricmlata (Mitt.) Fleisch. X 2.3.6
Trachypodopsis serrulata (P. Beauv.) Fleisch.

var. crispatula (Hook.) Zast. X 1,3.10
Trachypas bicolor Rein. & Horasch. var. viridales (Mitt.) Zant. I 1,3,4,10,11,12
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Yunnan and Guangxi, and the coastal
regionsof Guangdongareincludedinhis
South Chinese Province. The tropical
region of Taiwan occurs on the southern
peninsulaof Hengchunandisincludedin
thePhilippinean Provinceof theMalesian
Region.

M ossesof thetr opical regionsof China

Except for apreliminary list of themaosses
of Hainanlslandby Tan,Li & Lin(1987),
thereareno published studiesthat list the
mosses found specifically in thetropical
regionsof China. Thereisarecent index
to the mosses of Taiwan (Kuo & Chiang
1987), but thisindex understandably does
not delineatetaxafoundinthetropical rain
forests. However, Chuang (1973) in his
Mossfloraof Taiwanexclusiveessentialy
of pleurocarpous families, does cite 55
taxa from the Hengchun area where
tropical rainforestsoccur. Consequently,
thelistscompiledfor each of theseregions
is tentative and based upon collections
made by my colleagues and | in
Xishuangbanna, from a few collections
made by others, and the few published
records that specifically list localitiesin
tropical regions. Moreover, it should be
kept in mind that the identification of
collections made in Xishuangbanna by
Crosby, Magill, Wu, Lou, Wang and
myself isfar fromcomplete. Koponenhas
also collected in Xishuangbanna but, as
far as| know, alist of his collections has
not been published.

Six provinces in China contain tropical
vegetation. These are Hainan,
Guangdong, Guangxi, Tawain, Y unnan,
and Xizang. Excluding Xizang, which
contains mostly high plateau and
mountainous regions, there are
approximately 1352 taxa of mosses
recorded for these provinces. Many of
thesetaxaoccur intheextensivesubtropical
forests common in Yunnan, Guangxi,
Guangdong and Taiwan. Seven hundred
andthirty-three(55.3%) of thesetaxaarea

recorded for Yunnan Province. One
hundred and sixty-six (12.5%) taxa are
recorded for Guangdong Province. One
hundred and nineteen (9.1%) arerecorded
from Hainan Province. Only 54 (4.1%)
taxaarerecorded from Guangxi Province.
Thelargest number of taxa, 831 (66.1%),
arerecordedfrom Taiwan. A comparison
of these figures with the number of taxa
specifically recordedfromtropical regions
indicates how little is known. Only 189
taxa are known specifically from
Xishuangbanna, 119 taxa from Hainan
Island and 55 taxa (mostly acrocarpous)
are known from Hengchun in Taiwan.
For the Medog area of Xizang, 421 taxa
arereported Wu & Lou (1981). A list of
these taxa has not been published. The
number of taxafor theMedog areamay be
low since at least one large collection of
mossesfromthisareaby Y .-G. Suhasyet
to be cataloged and identified.

Geographical Analysisof themossesof
tropical regionsof China

For the purpose of this analysis | have
included only those taxa that have been
specifically cited in the literature as
occurring in regions where tropical
vegetation occurs[Hainan (Tan & Li, &
Lin1987), Hengchunin Taiwan (Chuang
(1973), Xishuangbanna (Redfearn et a
1989), andMedogin Xizang (Wu & Lou,
1981] or have been found in recent field
studies by myself and others in
Xishuangbanna. This provides atotal of
329taxa(Tablel) uponwhichto basean
analysis. In actual number this may be
adequatebut itssources, except for Hainan,
come from a highly skewed taxonomic
sample. The Taiwan sample is limited
primarily to acrocarpous mosses and the
Xishuangbanna sample is based upon
identifications in genera or families for
which somereasonably good literaturefor
the region is available such as the
M eteoriaceae, Pottiaceae, Calymperaceae,
M niaceae, Neckeraceae, L eskeaceae, Atri-
chum, Fissidens, Grimmia, Forsstroemia,
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Ctenidium, and Brachymenium. Many
difficult groups including the
Amblystegiaceae, Brachytheciaceae,
Hypnaceae, Sematophyllaceae (except
Glossadel phus), Sohagnum, Bryum, Po-
gonatum, and Plagiothecium, are yet to
bestudied. Inmany caseswesimply have
not had the time to study collectionsthat
might otherwisebereadily identified.

| would now like to examine the
distribution pattern of the taxa of mosses
foundinthetropical vegetational regions
of China. For thispurposel haveincluded
As 2 in As 1, combined Am 2 & 3,
combined Am4, 5, & 6, combined Afr 1,
2,3,& 4,andcombined Austr 1& 2. The
floristicaffinitiesfor thecombinedtropical
taxa and for the taxa of each,
Xishuangbanna (Xb), Hainan (Ha),
Medog (Me), and Hengchun (He), are
shown in Table 2 and Figure 2. The
affinities shown by Table 2 & Figure 2
clearly indicatethat thereis, asonemight
expect, astrong representation of Eastern
Asian, India-Himalayan, and Indo-
Malayan taxa. Themossflorafor each of
the areas with tropical vegetation, i.e.
Xishuangbanna, Hainan, Medog in
Xizhang, and Hengchunin Taiwan, with
the exception of the Medog area, have
similarfloristicaffinities. That theMedog
areaappearsdifferentis, | suspect, dueto
thefactthat | havenot beenabletogetalist
of taxafor thisarea. Nevertheless, it may
still bedifferent becauseof itslocationon
the Tibetan Plateau where extreme
elevation differences provide both
montane and lowland habitats.

A tentativelist of thetaxaassignedtoeach
of the floristic regions is included in
Appendix |. Many taxa occur in several
floristicregions. Thisshould beexpected
since the tropical regions of China are
areasthat lieal ong theboundary between
eastern Asia, Indian-Himalayanand Indo-
Malayan regions. And, these areas have
been subjecttomany interesting dispersal
patternsand environmental changes. First

and foremost, one must consider the
consequenceof thelndianplateasitdrifted
northwardand collidedwiththeL aurasian
plate forcing the uplift of the Himalayan
mountains. Not only didthistectonicevent
resultinthepossiblerafting of Gonwanna
taxa into southern Laurasia (Schuster
1983), but the tremendous elevation
changes that developed in the southern
part of Laurasia aso influenced major
wegther patternsin Southeast Asia. Strong
easterly air flow created themonsoon con-
ditions necessary for the development of
thetropical rainforests(Chang 1983). Fur-
thermore, such astrong easterly air flow
was probably the vector for long range
dispersal of bryophytesto Southeast Asia
and to the oceanic islands in the Pacific.
Addtoall thistheinfluence of the Arcto-
Tertiary eventsthat establishedremarkable
relationships between eastern North
America and eastern Asia, and the
migration patterns stimulated by the
Pleistocene and it isunderstandable why
the mosses of the Chinese tropics have
suchdiversegeographicaffinities.

The large number of endemic species
reported fromtheMedog region of Xizang
is noteworthy. This may be the result of
thetopographicdiversity andisolation of
theregionthat have combinedto produce
both'bioticislands and'stress, conditions
that promote rapid speciation (Schuster
1983).

The idands of Hainan and Taiwan are
considered continental. In the case of
Hainan, thefloristicaffinitiesseemstobe
equally divided between eastern Asiatic,
India-Himalayan, and Indomalayan
(Figure 2). Wu & Lou (1978) noted that
the same floristic elements exist for the
Hepaticae. Ontheotherhand, thefloristic
affinities of Hengchun on Taiwan, based
0N acrocarpous mosses, has aweaker re-
presentation of India-Himalayan and
Indomalayan taxa than Hainan. Similar
conclusionswerereached by Wang (1970)
in his monumental study of the
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3. Garkea flexuosa

Fig.

Fig. 4. Octoblepharum albidum
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Fig. 6. Aerobryidium filamentosum
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Fig. 8. Acroponium oxyporum
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Fig. 10. Zygodon obtusifolius
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Phytogeography of the Mosses of
Formosa. Henotedthat 'Thefloraislargely
a combination of eastern Asiatic,
Himalayan and Indomalaysian types...'
Hefurther pointed out that theflora“...is
much more strongly Sino- Japanese than
Himalayan or Indomalayanin affinity.”

Many of themossesof thetropicsof China
have ranges extending to subtropical
vegetation of northern’Y unnan, Guizhow,
Hunan, Guangxi, Guangdong, Fujian,
Taiwan, Xizhang, and Sichuan.
Representative of such taxa are Garkea
flexuosa (Figure 3), Octoblepharumalbi-
dum (Figure 4), Calymperes erosum
(Figure 5), Aerobryidium filamentosum
(Figure6), Barbella cubensis(Figure7),
Acroporium oxysporum (Figure 8),
Meteoriopsis reclinata (Figure 9),
Zygodon obtusifolius (Figure 10) and
Pseudol eskeopsiszippelii (Figurell).
Likewise, many species, suchasBrothera
leana (Figure 12), with an Asian and
North Americandistribution, extendinto
the Chinesetropics.

Insummary, inspiteof theincompl eteness
of our knowledge of the tropica moss
floraof China, | strongly expectthat asthis
flora becomes better known, the
geographical affinities indicated by this
analysiswill bestrengthened. That is, the
affinities of the moss flora of tropical
regions in China are largely associated
with Eastern Asia, India-Himalayan, and
Indomalayan. Species found in the
Australian areamay betheresult of long
rangedispersal or,insomecases, bedueto
rafting of taxa on the Indian plate from
Gonwanna to Laurasia. Certainly long-
rangedispersal isresponsiblefor affinities
withPacificOceanicidands. Arcto-tertia-
ry elementsinthetropical mossfloraare
probably related to migration patterns
established during the Pleistocene
(Schuster 1983).

Prospectsfor future bryological work

in the Chinesetropics

Establishingaresearch programsinChina
isnever easy. Many negotiations need to
be made with the specific persons you
want to work with in China, and they in
turn haveto negotiatewith Provincial and
County officialsfor permissiontocollect.
Many areasarestill not opentoforeigners.
Onceonehasgained permissiontocollect
inanareatravel isnot particularly difficult.
Four-whesdl vehiclesareavailablethrough
most of China. However, you will
sometimes wonder if they do not have
their frameswelded to theaxils. Lodging
and food is no problem if you like or at
least can tolerate Chinese food and hard
beds. Asinothertropical areasitiswiseto
take anti-malarial medication before
entering China. In southern China
schistosomiasisinpresent andthevectors
arefoundinthericepaddies. Leechesare
a constant problem in the tropical and
subtropical regions so one must wear
appropriate clothing. | find that they are
more anuisance than areal danger.

Thereisno region in Chinathat does not
need more field studies. Certainly the
tropical and subtropical regions of the
southern provincesof Y unnan, Guangxi,
Guizhow, Guangdong, Hainan, and
southern Xizang need much morecareful
investigation. Inorder toefficiently arrange
for field work onemust have acontact or
contacts within the established research
institutesin Chinasuch asthe South China
Institute of Botany in Guangzhou
(Canton), thelngtituteof Botany inBeijing,
or thelnstituteof Botany inKunming. All
these Institutes are part of the Chinese
Academy of Sciences(AcademiaSinica).

Oneof themost promisingwaystogaina
better understanding of the bryoflora of
Chinaisthroughextendedvisitsof Chinese
bryologists and their studentsto western
Universities and research institutions.
When they return, to Chinathey not only
provide us with established contacts in



China, but they takeback many new ideas
and methodsfor their bryological studies
in China.

Recently therehasbeen established under
AcademiaSinicatheconcept of the Open
Laboratory. ThoughthisOpen L aboratory
was established to promote the study of
vascular plants, bryophytes may also be
included. Dr. Raven of the Missouri
Botanical Garden is the best person to
contact about how this Open Laboratory
functions.

Finally, | mustremindyou of thevastness
of China, its tremendous ecological
diversity andtopography, itsjuxtaposition
to the tropical regions of southeast Asia,
Indochina, and Malaysiaand thefact that
there are relatively few Chinese who
devotetheirtimetothestudy of bryophytes.
Cooperation between European,
American,and Asianbryologistswitheach
other and with our Chinese colleaguesis
necessary. We must be patient with the
problemsthey faceand remember that the
purpose of cooperation is to further the
knowledge of tropical bryology.
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Taxa with predominantly
East Asiandistribution

Andreaea rupestrisvar.
fauriel

Anomodon minor var.
integerrimus

Atrichum yakushimense
Barbulaindica
Barbula subcomosa
Brachytheciumwichurae
Campylopusjaponicus
Claopodiumaciculum
Dicranum hamulosum
Dicranum japonicum
Fissidensal dephinus
Fissidens gymnogynus
Fissidenstosaensis
Giraldiellalevierl
Gollaniaruginosa
Grimmia delcavata
Handeliobryum
sikkimense
Horikawaea nitida
Hydrogonium
dixonianum
Hyophilapropagulifera
Lopidiumnazeense
Neacroporium
flagdlliferum
Neckeropsiscalcicola
Oedicladiumfragile
Orthotrichum
consobrinum
Physcomitrium
coorgense
Pinnatellamakinoi
Pogonatum takao-
montanum
Ptychomitrium
formosicum
Racomitriumfasciculare
var. atroviridie
Racomitriumfasciculare
var.orientale
Racopilumaristatum

Rhaphidostichummacro-
stictum

Splachnobryum
giganteum

Regmatodon orthostegius
Thamnobryum
plicatulum
Thamnobryum sandei
Thuidium kanedae
Thuidiumtalongense
Trichostomum
platyphyllum
Weissialongidens

Taxa that occur primarily
intheIndia-Himalayan
and are not found in the
Indo-Malayanregion

Brotherellanictans
Bryum recurvulum
Calyptotheciumwrightii
Cyathophorella
tonkinensis
Entodontopsis pygmea
Floribundariasparsa
Garkea flexuosa
Macromitrium
goniostomum
Mitthyridium
fasciculatum
Racopilum orthocar pum

Taxa that occur
primarily intheIndo-
Malayan region and are
not found in the India-
Himalayan region

Acroporiumalto-pungens
Acroporium hamulatum
Calymperes serratum
Calyptotheciumramosii
Calyptothecium
urvilleanum
Campylopus caudatus
Cyathophorella
hookeriana
Dicranodontiumfleische-
rianum

Distichophyllumtortile
Ectropothecium
dealbatum

Exostratum blumei
Garovagliaplicata
Glossadel phushilobatus
Glossadel phusglossoides
Hookeriopsisgeminidens
Lopidiumtrichocladon
Pinnatellamicroptera
Pseudol eskeopsiszippelii
Pterobryopsis
crassicaulis
Trichosteleumpseudo-
mammosum
Wilsonielladecipiensvar.
acutifolia

Taxathat are occur in
both Indian-Himalayan
and Indo-Malayan
regions. Many of these
taxa also may rangeinto
Eastern Asia, Australian
and the Pacific Islands
regions

Acanthorrhynchium
papillatum
Acroporium oxyporum
Acroporium secundum
Acroporiumturgidum
Aerobryidium
filamentosum
Barbellacubensis
Bartramidula
bartramioides
Bartramidularoylei
Callicostellapapillata
Chaetomitriopsisglau-
cocarpa

Claopodium
prionophyllum
Dicranoloma blumei
Duthiellaflaccida
Duthiellawallichii
Entodontopsisanceps
Fissidensareolatus



Fissidenscrenulatus
Fissidenshollianus
Fissidensjavanicus
Fissidenslaxus
Fissidensnobilis
Fissidensplagiochiloides
Fissidensrobinsonii
Floribundariawalkeri
Foreauellaorthothecia
Homaliodendron
flabellatum
Homaliodendron micro-
dendron
Homaliodendron scal pel-
lifolium

Hydrogonium javanicum
Hymenostomum
edentulum
Hyophilajavanica
Hypopterygiumtenellum
Leucobryum aduncum
Leucobryum bowringii
Leucobryum javense
Leucobryum
neilgherrense
Leucobryum scalare
Leucoloma molle
Leucoloma walkeri
Leucophanes albescens
Leucophanes candidum
Leucophanesoctoblepha-
rioides

Macromitrium
fasciculare
Macromitriumnepal ense
Macr othamnium macro-
carpum
Meteoriopsisreclinata
Microdusbrasiliensis
Mitthyridiumflavum
Neckeropsiscrinita
Neckeropsisgracilenta
Pelekiumbifarium
Philonotismollis
Philonotisthwaitesii
Pinnatellaal opecuroides
Pinnatellaambigua
Pinnatellaintralimbata
Pseudobarbella
ancistrodes

Pseudospirodentopsis
horrida
Reimersiainconspicua
Schoenobryum concavi-
folium
Sematophyllum
tristiculum
Sphagnum
junghuhnianum
Syrrhopodon
flameonervis
Syrrhopodon spiculosus
Syrrhopodon
trachyphyllus
Taxitheliumnepalense
Tayloriaindica
Thuidium plumulosum
Trichosteleum
mammosum

Taxa whose range
extendsinto the
Australianarea

Barbula cubensis
Callicostellapapillata
Claopodium assurgens
Ditrichumdifficile
Fissidensceylonensis
Homaliodendron
exiguum
Homaliodendron
flabellatum

| sopterygiumal bescens
Leucobryum
teysmannianum
Leucophanes candidum
Leucophanesoctoblepha-
rioides
Lopidiumstruthiopteris
Mitthyridium
fasciculatum
Mitthyridiumflavum
Powelliainvolutifolia
Trichosteleum hamatum
Vesiculariamontagnei
Vesiculariareticulata
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Taxa that occur in the
Pacific |slands of Oceana

Bryum giganteum
Calymperes serratum
Calymperestahitense
Calyptothecium
urvilleanum
Campylopus caudatus
Dicranoloma blumii
Distichophyllummittenii
Ectropothecium
dealbatum
Ectropothecium
zollingeri
Exostratumblumei
Fissidensceylonensis
Fissidensobscurirete
Foreauellaorthothecia
Glossadel phuslaevifolius
Homaliodendron
exiguum
Homaliodendron
flabellatum
Homaliodendronscal pel -
lifolium
| sopterygiumal bescens
Leucobryum aduncum
Leucobryum bowringii
Leucobryum candidum
Leucobryum
teysmannianum
Leucophanes candidum
Leucophanes octoble-
pharioides
Lopidiumstruthiopteris
Mitthyridium
fasciculatum
Mitthyridiumflavum
Plagiomniumrhyncho-
phorum
Plagiomniumrostratum
Powelliainvolutifolia
Trichosteleum hamatum
Vesiculariamontagnei
Vesiculariareticulata

Taxa that occur in the
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Australianregion

Barbellacubensis
Callicostellapapillata
Calymperes graeffanum
Calymperestahitense
Claopodium assurgens
Fissidensceylonensis
Homaliodendron
exiguum
Homaliodendron
flabellatum

| sopterygiumal bescens
Leucobryum cabdidum
Leucobryum
teysmannianum
Leucophanes candidum
Leucophanesoctoblepha-
rioides
Lopidiumstruthiopteris
Mitthyridium
fasciculatum
Mitthyridiumflavum
Pinnatellaintralimbata
Plagiomniumrhyncho-
sporum
Plagiomniumrostratum
Powelliainvolutifolia
Syrrhopodon
trachyphyllus
Trichosteleum hamatum
Vesiculariamontagnei
Vesiculariareticulata

Taxa with an Eastern
Asia - Eastern North
Americandistribution

Barbellapendula
Brotheraleana
Dicranodontium
asperulum
Entodon macropodus
Erpodiumbiseriatum
Hyophilainvoluta
Fissidensmicrocladus
Fissidenszollingeri
Leucobryum glaucum
Molendoa sendteriana
Myurellasibirica
Paraleucobryum enerve
Pohliaproligera
Schwetschkeopsis
fabronia
Syrrhopodon parasiticus
Thuidium minutulum

Pantropical taxa

Bryumbillarderi



	Redfearn.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13




