@MW Guihaia Mar. 2021, 41(3) ; 404-417 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202002018

IR, RAE, ThiE, 4. TEXRANHH M 1L M G iR bR BR AR S AR AL S 2R R [T]. TP, ""h- LY
2021, 41(3) ;: 404-417. .
QUAN DL, SONG L, SHEN T, et al. Composition and diversity pattern of epiphytic bryophytes in tropical rainforest and tropical
montane evergreen broad-leaved forest in Xishuangbanna [ J]. Guihaia, 2021, 41(3) . 404-417

7 0 R 20 34 W AR A0 IR L R 2% 6 I A
MESENAKRS ZHERS
ART', K B L ML R R, R, FEES

(1. P ERABE PSR AR Y E P AR A S E AR E, PE 2/ BIE 666303; 2. PEBEBRY:, HE LT 100049;
3. pEBEGEZ.OHEYE, PE SR #16 6663035 4. Institute of Botany, University of Liege, Sart Tilman 4000 Liege, Belgium )

7 OFE . AR TUBURGN EAT RRPRRI AT L) i gt ] AR BEE AE B Y 2H L 22 R AR Ry B AR BILAR 125
X PIAAE A (R T B A= B EEAE A HEAT T IR A 5 00T . FT R RORE ML T P9 SRR AN Bl i B | B R B S A R
101~ 20 m x 20 m BREDT, B MAE DT B4R 20 10 BREERS , S5 RFEW] . (1) A A el s 2 B2 5 2% 20 39 &
60 Filt L rh P RN 2E S5 BEA 19 B 33 J& 48 F, B0y LU S i AR RM A B 88 A 9 B 14 )8 19 Fl IA TR 6
P, (2) #Hs MM DL SRR - EERE , #AHT LU b 2 ] i MR AR BB R B R, (3) ARG AR EEBAVHS LU b
SRR MELA S S R B R y 2R, (4) SRRSO [ R RERE B 1 b B A A
VIR B 25 S W RN R 2 N WA L (5) B EEAE Y Y A= T X R R S B A, e A B R A
J ) BZ LR Rl A R T AT AR, ABR T SROIR AR RSPl R A B T Y L MR S AR (6) ELHEHE
FPaE R A AR RS )RR BORURE 2 525 5 M &5 AR ) A6 15 R A 2L RN 3 A o B RRTBR L BT 1L b o 4
FE AR RE PR TE ZRE AR S I T 22 3 T R o = (B A B EEAE ) . 5 IR SN [R] A a2 A sl 32 e
SN T2 B AR AR IS L S0 & EEAT ), DRI D o A 0 A g A S AR AR DU (1 — 0 R AR
KRR PUSURYN, AWEEENE, AR, R AR

FESES. Q948 XEkERIRED . A XEHE 1000-3142(2021)03-0404-14

Composition and diversity pattern of epiphytic bryophytes
in tropical rainforest and tropical montane evergreen
broad-leaved forest in Xishuangbanna
QUAN Dongli"*, SONG Liang'**, SHEN Ting*, WU Yi', LI Su'’, LU Huazheng'

( 1. CAS Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Menglun 666303,
Yunnan, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Core Botanical Gardens, Chinese Academy of
Sciences, Menglun 666303, Yunnan, China; 4. Institute of Botany, University of Liege, Sart Tilman 4000 Liege, Belgium )

Wi B 2020-03-22
EL&WA: PERYE — = F SIHR L5 5 (2017XTBG-F03, 2017XTBG-FO1) ; B 5K [ 4R B¢ 3 4 1 115 H (31670452) ;
TV VL- VAT A VERIL T H ; P ERF 2R P26 A 53551 #1715 [ Supported by the 135 Program of CAS (2017XTBG-
F03, 2017XTBG-FO01) ; the National Natural Science Foundation of China (31670452) ; Lancang-Mekong Cooperation ( LMC) Special
Fund; CAS “Light of West China” Program ] ,
YEBE v &R (1996-) , Wi-EMFE A, BT 7 10 R ALY 2R 50497, (E-mail) quandongli@ xtbg.ac.cn,

EEESE . K BRI R RO A AR RS KB EZS, (E-mail) songliang@ xtbg.ac.cn,



34 AARTNAE VYU P T AR AT L) M ¢ ] AR B A= B BERY LS ZAEMERR SR 405

Abstract ; This study explored the bole epiphytic bryophytes in the tropical rainforest and the tropical montane evergreen
broad-leaved forest in Xishuangbanna, aimed to reveal their composition, diversity patterns, and maintenance
mechanisms. The study site is located in Mengla County. Ten sampling plots (20 m x 20 m) of each vegetation type were
chosen, and about ten tree individuals were sampled in each plot to survey the bole epiphytic bryophytes. The results
were as follows: (1) In total, 60 species belonging to 39 genera and 20 families were recorded. Among them, 48 species
belonging to 33 genera and 19 families were recorded in the tropical rainforest, and 19 species belonging to 14 genera
and 9 families were recorded in the tropical montane evergreen broad-leaved forest. (2) The dominant family of the
tropical rainforest is Neckeraceae, while the dominant family of the tropical montane evergreen broad-leaved forest is
Sematophyllaceae. (3) The species richness, B and <y diversities of the tropical rainforest were higher than the tropical
montane evergreen broad-leaved forest. (4) The coverage of epiphytic bryophytes was significantly different among
different diameter classes and bark roughness. (5) Pendants, fans, wefts, and rough mats prefer the tropical rainforest,
while turfs, cushions, smooth mats gather in the tropical montane evergreen broad-leaved forest. (6) The results of
redundancy analysis showed that host characteristics, especially bark roughness, significantly affected the composition
and distribution of life forms. Tropical rainforest provide a greater diversity of microhabitats than tropical montane
evergreen broad-leaved forest, and thus harbor more epiphytic bryophyte species than the latter. Considering different
bryophyte life form were recorded in different vegetation types or host characteristics, life forms can be considered as an

important indicator for forest monitoring and management.

Key words: Xishuangbanna, diversity, epiphyte, life form, distribution pattern
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Table 1  Major life forms of bryophytes ( Bates, 1998 ;Glime, 2017)

H % Y Life form

$1F Characteristic

—A4EA4: T Annuals

R Turfs

HRINEM Short turfs

R AEERL Tall turfs

HORTY Cushions

e H AR R B

Pioneers, no vegetative shoots survive to the second year
ERCESLINEAT , BN EUR F RS, or i

Upright and parallel main branches are loose or closely arranged with few branches

O3B T LT S ANE] 2 em 0 H T 00T RS A L

Branches mostly near base, less than 2 ¢m high. Habitat: open mineral soils and rocks

FCGAR Y B RO 1] A E A TH s Ak 7 AR B 204, 2 em DA AR TR AR AR I
With loose, lateral branches, or giving rise to new branches near apex, more than 2 cm high. Habitat: temperate
forest floor

H IR ) AL A ROE BB TR AR , 20450 A0 S BB AT AR ] Ay 2 4 T 38 6 A T2 W B2 v Ll B g
W5

Dome-shaped community growing from the initial center point, branches and main stems grow in the same direction.
Habitat; rocks, bark, alpine, Arctic, Antarctic

4R Mats

FRRAT BTERE T L DUBRAR [ T LT, R AR T W B b 70 B b D 6 B A T T

Attached to the substrate with rhizoids and creep over the substrate. Habitat: rocks, bark, or epiphyllous in tropics

M4 Rough mats
V-4 7 Smooth mats

LA Wefts

HAFE E M H With abundant erect branches
SR, 5 3 BT B W5 AR The branches lie flat and cling to the substrate
T RRAAAR L AZ BN 95 52 JE B AR 2 5 R SR A, T80 0B, A0 (B 55 B B 27 38 A Tl il AR Mk b T

Plants are intertwined with each other to form a loosely stacked cluster, which usually branched and with few rhizoids
attached to the substrate. Habitat: temperate forest floor

A Pendants

S0, SR TR I LT £ B

Mostly epiphytic and the main stem hang down from the point of contact. Habitat: tropical cloud forests

Radially leafed, creeping, shoots stand away from the substrate. Habitat: on rocks and trees, shade-loving

B Tails R W E, BOE B AR, WE AT SO WL E
F## % Fans AT R BB b 7R R —F T b S M ROE R R, B 2 AR

Growing on a vertical substrate, repeating branching on the same plane to form a flat surface. Habitat; usually where there

is lots of rain

7 Dendroids
) Hb T

A AT IR E U5 W B, R TR ) A O i A B A R I R A T

With a main stem, initially creeping along the base and erect later, and with apical clusters of branches or large
photosynthetic leaves on the top. Habitat: moist ground.

HEH Streamer

FAMTEERE 2, WL T/ NE RN

Long, floating stems in streams and lakes

DL R e e AE 9 A% 46 1T 28 4k ( Song et al., 2015a;
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BLAWRMT WEZS, M2 AW iERD,7
H 8 AR 2, A< HS R T S K T VG S oAk T o ¢
D& BEWLE,UHAE 11 A ERE 2 A
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T ZRRRAR BT LU M (AR L) 5 R AR A R
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A (rough mats) | Z-F4 A ( smooth mats ) | & 3 il
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AR (rurfs ) 7 AP RS P b A Bl 2 BB A 5 &%
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122 AKRE & X A% HEHEY AL E
EESH(REYIE)F 17 E-19 & (AT
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Table 2 Environmental and sampling conditions of two vegetation types
i BB TRE HAF LT SR A TV

b5 Name of the place

4 Latitude and longitude
SEHHFIR Average altitude (m)
1) Aspect

R

Average temperature in the dry season (°C)

LB FP Dominant tree species

il S AP A
Bubeng Village, Mengla County

101°35" E.21°37' N
707
7R East

16.34

b N R TR I NS )

Parashorea chinensis, Heteropanax fragrans,

Garuga pinnata

S B A
Huilong Village, Mengla County

101°33" E,21°36' N
1316

7R East

16.21

WL AR AR BT

Lithocarpus truncates , Castanopsis

TR Mean diameter class 2.94+1.76
X B HURE BE Mean bark roughness 3.20+1.38
FERE L4 Fh % 47

Species number of trees being sampled

FERE A% 97

Individuals of trees being sampled

mekongensis, Schima argentea
2.21+0.90

5.86x1.75

9

83

T TRF. WA TMF. S Il gt Ak, TR

Note: TREF. Tropical rainforest; TMF. Tropical montane evergreen broad-leaved forest. The same below.

g A R 3.6.1 (R Development Core Team,
2019) 5E M,

1.2.3.1 HEE  HTa e YRR e e, Nt
B BP0 1 B2 i T [R] I 25 P o R R R
T8, WA B S Y LA BE B Fh AR E R
ZHV) 2305

F+C

V= x100,
2

AR IEE B oy A B A L R A A
JE/ Bl AT B A 5 8 HH B A0 E R AR SRR C Ry
LB A= SR Y W B/ T AR A A A
PR 5 22
1.232 YF EM &k it R 3.6.1 1 vegan £
f specaccum pRECYE 1 1l BN 26 A6 S0 A AR 4
R RS AR AR b B AR B B AR ) S B 4 ) b
FEE,
1.2.3.3 ZREUEFER0 PIRHERARBN 2L 5 B A1) 2 4F
PERE ] o B Fl y ZFEHEFE AT,

o ZREPESR R, AR R TT SE E  A
J£(S) Marglef $§%4(d) .Shannon-Weiner Z 5
B(H') A1 Simpson ¥8%4(D) :

d=(S-1)/InN; H'=—_§1PilnPi; Dzl—éPf

2 S N B A I A= o BEARL W R0 R0 NV O BT
BiF AR B A D B SRR 5 P ORI AR
BEA ) A AH X 2

B ZHEMEFS L, B Whittaker $5%0: 8, %— 1,

v ZAEPEFR L, RZ AR RIS Y B AR 5 B AR 1Y)
SMPIFE(Li et al., 2013)

ZRVEFREGE T R 755 psych 441 (Revelle
et al., 2018) AY alpha PRELISE],
1.2.3.4 AW 225000 K0 R A= 25 E AR 40 40l R
Az I UL T TR B 1 53 A1 A SR LA RO Tl A A
[F)HEURS B2 15 32 B BN 2R 5 SR Y W MR R R T
JE o AEPEAT 53 H X & B #E 4T Shapiro-Wilk 1E
SVER I AN Bartlett Jy 22 FF PEAG 30, XF T 44 1 2 4%
R BCH T o QL | T AN il A2 T A M A 6 1
YEfl AR 2 80 Pairwise Wilcoxon Bk F1 A% 36 F1
Kruskal-Wallis Bk F1KS 56, XF T 2 E A {H 7 22
ANFE BRI AT R ¢ R
1.2.3.5 HEAHF T o3 PRI RE 4 B 2 35 B4
Yy T R A 35 ) 0 A A% S 52 i AR ORI B2 AL
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Table 3 Epiphyte bryophyte species, life forms and occurrence frequency informations of

two vegetation types in Xishuangbanna

HBUGEE Occurrence frequency

4 . o
i?)ﬁies Lifffz‘;m it 24 Diameter class B LB 2 Bark roughness
by I'RF  TMF
Tolal
1 2 3 4 5 1 2 3 4 5 6 7 8 9

# 2 Liveworts
FERL Plagiochilaceae
- Bl 4 1 2 1 4 3 1
Plagiochila sciophila Fans
2R NG 2 2 2 2
P. furcifolia Turfs
HRWE FiA 3 3 2 1 2 1
P. junghuhniana Fans
BE R INGERY 12 12 1 4 7 5 4 2 1
P. gracilis Turfs
SEF—F AR 1 1 !
Plagiochilaceae sp. Turfs
PR E A 2 2 2 1 1
P. dendroides Fans
7 3% ) 7 A 1 1 1 1
P. parvifolia Fans
2 HF} Lophocoleaceaevanden
(R AFHE 1 1 1 1
Heteroscyphus zollingeri Smooth
SeEEE R mats
Porellaceae
PN AR Fif J Y 1 1 1 1
Porella acutifolia subsp. tosana Fans
I 5L o F 24 1 1 1 1
P.acutifolia subsp. acutifolia Fans
Jit % HFF Radulaceae
JTCH: i 25 5 AP 2 2 1 1 1 1
Radula javanica Smooth mats
A% Rl Lejeuneaceae
T 0 0 5 AFHR 7 7 5 1 1 3 2 1 1
Lejeunea obscura Smooth mats
U (G LIRS LU 1 1 1
Leptolejeunea balansae Smooth mats
et 40 8% HOFHIR 4 4 1 2 1 1 1 1 1
L. cocoes Smooth mats
AN R —Fh AMTHEE 1 1 1 1
Lcyezmea sp. Smooth mats
P8 & TR — T AMTHR 1 1 1 1
Cololejeunea sp. Smooth mats
S ER
Mipcese AR 2 1 1 1 I I |
Riccardia multifida Smooth mats
Mo
e
Ditrichaceae
A BB — INEE A 1 1 1
Ditrichum sp. Turfs
R BB
Leucobryaceae
B o1 R B N 46 46 11 22 10 2 1 3 5 8 0 11 9
Leucobryum chlorophyllosum Cushions
RE MR 1 1 1 1
Dicranodontium denudatum Turfs
1ot S
Calymperaceae
I\ 1 B HopRA 27 2 25 2 13 6 4 2 2 5 4 3 2 7 2 2
Octoblepharum albidum Cushions
Ellhgidiy MR 38 1 37 8 21 8 1 1 4 3 4 7 0 9
Calymperes fasciculatum Turfs
FITEEE HopR Al 3 3 2 1 2 1
Leucophanes octoblepharioides Cushions
7] 90 44 -2 R 7 3 4 1 2 1 3 2 3 1 1
(,al}mperm erosum Turfs
WMEJ‘LE% S il 4 3 1 1 3 3 1
Fissidens schwabet Turfs
A M e Ji 1 1 1 1
Cyathophorum hookerianum Fans
Lpsideet B 1 1 1 1
Dendrocyathophorum decolyi Fans
Fi d
Plagiotheciaceae
JbHu AL - e AR 2 1 1 1 1 1 1

Isopterygiopsis muelleriana Smooth mats
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IS EE Occurrence frequency

?}{ﬁies %{fﬁf’f—_ﬂm B o 12%% Diameter class R HHUBEFE Bark roughness
Total I'RF IMF

1 2 3 4 5 2 3 4 5 6 7 8 9
FEERL
Thuidiaceae
Ly ZHH | |
Thuidium assimile Wefts
AN P At 3 3 1 2 3
Cyrto-hypnum tamariscellum Wefts
2 Wi eyl 3 3 2 1 1 1 1
Pelekium bonianum Wefts
M2 #EFL Leskeaceae
R P 8 eyl 8 8 1 7 4 2 1 1
Claopodium aciculum Wefts
TR
Brachytheciaceae
et vl 7 7 5 2 3 4
Rhynchostegium fauriei Wefts
ALK e SR 8 8 4 4 1 1 1 2 1 1
R. inclinatum Wefts
EHERL Meteoriaceae
[/t BT 1 1 1 1
Aerobryopsts aristifolia Pendants
SEEiid s
Aerobryidium filamentosum Pendants
Eii /g IR 1 1 1 1
A. parisii Pendants
i 22117 8 R 4 4 1 3 2 1 1
Floribundaria walkeri Pendants
Ly 2 YR 1 1 1 1
Barbella stevensit Wefts
AR Bk B BER 1 1 1 1
Cryptopapillaria chrysoclada Pendants
JK#EFL Hypnaceae
iR I HOTHEL 2 2 1 1 1 1
Taxiphyllum cuspidifolium Rough mats
EHEEEL Pylaisiadelphaceae
R[] MR 1 1 1 1
Isopterygium albescens Rough mats
S T EE MTHE 3 3 1 2 1 1 1
Pylaisiadelpha yokohamae Smooth mats
EHREEE —Fl 1 HFHR 4 4 1 2 1 1 1 1 1
Pylaisiadelpha sp.1 Smooth mats
LB —Fl 2 MTHEE 1 1 1 1
Pylaisiadelpha sp.2 Smooth mats
2R eyl 7 7 1 4 1 1 4 1 1 1
Wijkia surcularis Wefts
HREEF} Sematophyllaceae
5 MR 51 4 47 8 23 11 5 4 1 5 3 0 9 10 12 1
Sematophyllum subhumile Smooth mats
A 3 R YA 1 1 1 1
Trichosteleum boschii Wefts
T 24 1 1 1 1
Acroporium stramineum Wefts
¢ AFHE s 5 2 2 1 1 1 1 1 1
Sematophyllum subpinnatum Smooth mats
HREERL—Fh 1 AR 4 4 1 3 3 1
Sematophyllaceae sp.1 Smooth mats
FREERL—Fh 2 AFHE S 5 1 3 1 1 1 1 1
Sematophyllaceae sp.2 Smooth mats
V-#EF} Neckeraceae
AR ALL Y-8 Fid 1 1 1 1
Neckeropsis calcicola Fans
AR PR HUFHE 2 2 1 1 2
Pinnatella makinoi Rough mats
ol - - i 28 28 2 5 1 9 11 3 2 3
Homaliodendron microdendron Fans
g B B 23 23 17 3 2 1 11 7 1 1 1
Caduciella marie Fans
AN Ji 78 29 29 7 2 6 14 8 11 6 1 1
Homaliodendro exiguum Fans
NP J# 1 1 1 1
Pinnatella ambigua Fans
S P B P 1 1 1 1
P. alopecuroides Fans
AL P 2 22 1 5 16 5 0 s 1 1
Neckeropsis exserta Fans

Rl E A PESEMA AO REE o Wl el R B B A7 o — A
BETT | B35 O R IR T B — ol 8 s AR T T Y S

o
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JE  IREE TR AT D — T, B O — AT
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i E4p e I 7 Y847 Spearman A & ME 43 M7, X AH K¢
A B PR B G AR R U —
Spearman AH 5 73 B 45 2R 3R B A A 5% 09 9 > 1 &
FRPE R Z A0 W 3 22tk . R AT HEY 40 2
AT, JCfl F vegan £ (Jari et al., 2019) ) decorana
PR HE AT BR OB X N 4 AT ( detrended
correspondence analysis, DCA ) , H 51 & £ 7043 43
(redundancy analysis, RDA ) if j& $1 i X N 43 A7
( canonical correspondence analysis, CCA ), Ul
DCA HEF “ Axis lengths” {1 4 /%l & KAH /N F
3, RDA 7345 4, W E#E CCA 707 £
3~4 Z ], ] RDA X CCA 43 #7#B3& Hl. DCA 45
REH] AT XS B A & S A 5 15 R R T
HEAT CCA 230 Hr , X B AE 35 &8 AR 15 2 5 18 et
T 47 RDA 23 #r . f#i1] vegan £ 1Y permutest pR%X
XFHER 45 W17 S 4 R 2 B K % ( Monte Carlo
permutation test) , Ko 56 75 3 FF P R 7 X & BE ) Fh ol
A IS B A R R A W . T vegan £
enviit BREUR 56518 B4 TER T 09 8 2

2 HERE5AH

2.1 AAEH B W ESEEDY AR

AU A el SRR AR B EEAE Y 20 B 39 J&@ 60
Fofr | He v 4ty TR MR 2E 5 B A 9 4L 19 B} 33 & 48
Fofr ) BRGHE LU b % ) ik AR B 2R B B AR A 3L 9 B 14
J& 19 B ARl o6 B, MR BRI Lok A (B
1), #H AR B 2E & #E R 10 0 Fh & B IR i
TR B T ARG L b 2 AR Y 4 R R
T £ B3 7S 422 30T 7 3T £k, A AR U A R AR R X
T AT 1L b S ] 0 B B AR R R R
AR, A IR B S S YA
JEA FRUR A, I S o 5 23 Iy A B ) £l

HR A 2, HES AT 3 AL 8 Fhin g 4
Fw o RSB, 3 LA FPHER T T 66% 1)
B A 5 8 H B0 RN 25 8, HG b BT L R
SR AR, AR E T T 86% Y B A= A
PRAT R R 55 B, Ak, B R MR B A R AL SR
Jr & R 17 ) o LSRR 35.42% , #4H LL Hh
o i MR AR SR SR TS R g (10 BB

L TMF

N [9%) B W
(=) (= (=) (=)

T B A2 w5
Species number of bole bryophytes

—_
(=

0 20 40 60 80 100
PAEFER B Number of sample trees

TRF. #7 FIAR; TMF. FGHF LL S R Ak, Rl
TRF. Tropical rainforest; TMF. Tropical montane evergreen

broad-leaved forest. The same below.

K1 PRI S TR A 5 B A R AR £k
Fig. 1 Species accumulation curves of epiphytic
bryophytes in two vegetation types

BT BN 52.63% A3 T A fE B S BRI AR &
BRI BRI PR T, R TR AR
HEERRT 3 ML RE B8 T i 0 e R
RS Bl o5 LS B 10.42% ; Bl Ll b E
£ I AR AR B A HE S AT 3 A P A8 43 ) X I H
DS BE B FF, B Ah (7 Bl o ECRR Y
36.84% ., LRIy I, P A RE B 25 AU 9 A AR £
FEILHT 3 LARHFIIL R IB N, IR 4 AT LIE
FRAE B S A () B 2R RO SR R A AR PR
22 MMEE LB MESEHEEYETRARK

PR T PR B AR & B A ) B A A 7 A AR TE A
B F B 2 B A IE R B A (15 Fl, 5 AR Y
31.25%) Ml 4047 (10 Fl, & H 4 3 fh Ay
20.83% ) ; FAAly 111 M % ] 0 AR B A= B s AR ) H
S A R R WA R R TR A ST il 7R sk R A
AR B B 2 R AETE R AR (9 R,
HARFRY 47.37% ) FINEERL (4 Fh, &5 H 4350 Fh
f921.05%) . FE—AH (& 2) Jedg—W KRR B
GO 3), I T MR B A B AR TR AR LA R 2
St A, G L b E Sk R bR U] DL 20 R
2/
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Table 4 Dominant families, genus and species of epiphytic bryophytes in two vegetation types
XTI X R EEE
BiH Ttem *Eﬁ%ﬂ 1 2 3 Relative Relative  Important
Vegetation type frequency  coverage value
(%) (%) (%)
HR TRF T EER WER TR} 69.99 66.21 68.11
Dominant families Neckeraceae Plagiochilaceae Brachytheciaceae
TMF S EERL AL B H AR 88.38 86.25 87.32
Sematophyllaceae Calymperaceae Leucobryaceae
e TRF TR AR B3 4905 5156 50.30
Dominant genus Homaliodendron Caduciella Neckeropsis
TMF R 8 I AL B ) H & 8¢ )8 74.75 82.22 78.48
Sematophyllum Calymperes Leucobryum
PLH TRF o A /N - B JE K 38.10 44.04 41.07
Dominant species Homaliodendron Homaliodendron Caduciella mariei
microdendron exiguum
TMF I i G- fE i g BR A1 B 65.66 72.23 68.94
Sematophyllum Calymperes Leucobryum
subhumile fasciculatum chlorophyllosum
g R
. 9 [
KXEXIYZAH
] - [ gﬁﬂ
O AT -
Roughmats  Eoromorory [— iR S i)
AAAAA Rough mats
@ X3 4i-F4fR 7 e IR ]
= Smooth mats Smooth mats
; 1 g 2 SRS L] sl
g Wefts o 6 Wefts
) & 7 #eRE
s [ #RE %‘0 Cushions
[a) Cushions o
Pt = @il = 5 Pendants
Gl Pendants EE MEH
= Mg m T;lrfb
Turfs g 4
— =
B R IR P A
! ) 3 R % == T |
0 5 10 15 20 25
1B A B BRI ML Species number of bole bryophytes
2
T RGN T AETE AR AT AR, LA TR AR 1L
LrpEMA, TIE, 1
The lower column of each diameter class represents the tropical L L )
0 5 10 15 20 25 30

rainforest and the upper column represents the tropical montane

evergreen broad-leaved forest. The same below.

K2 PR RN R AR g £
A5G R R A o B AR AL
Fig. 2 Species number of epiphytic bryophytes in different
diameter classes of hosts in two vegetation types

23 MAMEH KRB ESEHEY YT EFE. B
FHERILEER
TR TR BRRS) B A= B AR 2 R R RO

B A BB EL Species number of bole bryophytes

Bl 3 PRI AR Bl S TS [R] AR B HEDRES B 1 2
25 HE 1 BB B A 7 G ) MR
Fig. 3 Species number of epiphytic bryophytes in different

bark roughness ranks of hosts in two vegetation types

1.538, FVHT Ly i 2 1) I M %) B A 35 B AT 9 2
PEFEECHR 1.357, LB Hras B (£ 5) K, i Fh
FEAE R A 25 SR R = 5 BE (P=0.017)  Marglef
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Table 5 Comparison of diversity indexes of epiphytic bryophytes between two vegetation types

T H Item TRF TMF F P
¥ Coverage 244.53+39.73 341.41+39.73 3.08 0.096
o ZFEME « diversity
YR ¥ Species richness(S) 9.5+0.81 6.9+0.57 6.96 0.017 =*
Marglef $8%X Marglef index(d) 1.57+0.14 1.02+0.09 11.33 0.003 s
Shannon-Weiner 15 %{Shannon-Weiner index(H") 1.54+0.09 1.36+0.08 2.28 0.149
Simpson 54X Simpson index (D) 0.69+0.03 0.67+0.03 0.19 0.666
B ZHEIEFEEL B diversity index 4.05 1.75 — —
v ZFEEFREL v diversity index 48 19 — _

Constrained prop.=26.29%
O

1.5 ©
(o] Sg%?ilz:s
TMF
1.0 F TRF

O

B
D M
@O 7 Bk rnghﬁ

0.5 I C8 Diameter class
O

$ @) : 0]
0.0 e N R R SR
= - : o
ﬁ
) 0.5
Q
-1.0 [ O
o : e
15 8O
] ] ] L O N !
J
2.0 -1.0 0.0 0.5 1.0
CCA1=13.25%

Constrained prop.=46.18%

LOF e
o Lifeform
TMF A
0.5 4 TR gGen oy
Pendants  Diameter class
kit
N efts i ok
g 3
- 0.0 B A ) Bﬁ%ﬁlﬁiﬂés
“ Fpns
n R
< Cushions
5 :
= 05 : A
: Smooth mats
-1.0
HLRi R
Rough mats .
-15 1 ] ] ] ]
-1.0 -0.5 0.0 0.5 1.0

RDA1=40.81%

KI5 AR o5 8 A 0 B0 45 1 R i T0 A 70 M HE e 12

K 4 A4S EEY RS F e R B A G M HEFE Fig. 5 Redundancy analysis (RDA) ordination of life forms

Fig. 4 Canonical correspondence analysis (CCA) ordination of

species of epiphytic bryophytes and their host characteristics

8 (P=0.003) AFZEHK(P=0.007) A
FHLRE B (P =0.005) i 2B A= &5 85 A W 1) 55 52 A7 7
WBEES,
24 MTER KB ESHEYY ML TR S
AMEBEEHENHFSTER

TR AE T R AR R B MR FE X ) Fl
Ko LA T 4 A ks Jmy (R 5 ), AR R AT T LR
Hep bt B8Rl 518 R CCA HEF 45
R (Kl 4), CCA Al T 9 Fh o A O 22 28 46 11
MRREN 26.29% (P=0.001) , £ W15 R %M

of epiphytic bryophytes and their host characteristics

R R RS B2 5 5 & ) Bl o A 2 0 AR OC Y, B
J5 A BISE R R A5 G TR iz RS B2 17 e 53
B, 45 5 o 48 G R R Bz MRS B2 IR & B R
T RE i R R A8 43 oM 13.15% (17 =0.950, P =
0.001) 1 13.10% (r*=0.855,P=0.001) , £ 1%
G TNRY K RERE J32 6T B A= 25 8 0 23 A1 1Y) 52 i) K 3
HHAE
B AE 35 8 AR 0 7 5 0 E AR RDA HEJP 45

W (K 5) , RDA Hij 9 itk Az 16 B4 43 A1 7 22 72 4k
Y Sl BBl 46.18% (P =0.001) , 26 — il i) i B
1 (40.81%) N5 BB (5.37%) I Tufy, 4%
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A BF AR B B A TR AL 0 AR RS — Rl o, 12
SRR K RE RS B 0 i 53 BT 5 SR 3 B, A8 g0k B AR
L TR AR ) R 2.78% (17 =0.612,P=
0.001) , #4f HoRHRE B DX B 9 i B 2t R 47.65%
(r’=0.782,P=0.001) , 704 I% B (43 A £ 5
ZAE B RS BE a2, WL S Rl A A
RN PRRIBAGHT 111 3l 2 i) P bR 1) A0 T a5 B k3
RAET 4 H R B, A= 36 0t B & o A w2 AU AT r
PRl 1 1) P AR 3R, R W ol B Al AR AU S8 4R
KLV il 78 45 3 F 0 0 FR OB, P B L HRORR
0 -l TR A TR T AT L R S R AR

3 Wik5E®

3.0 MAMEHANMEESSHEYESHE . SHIRE
REIRzNEF

AN ARARE Y v & S AR ) 0 W b R R
5523 10 BE AU e AR B AT %5 ) 56 & ( Gradstein &
Sporn, 2010) . PATFARIYMREE R R AT 1R
iR GHIRESS A A TR EE AR R WK 53 F 3% 0 1Y
B 5 A9 2 K (Song et al., 2015b) . FRAKE
BEAE ) 22 FE 1 I 2H I B 3 5 e PR 2R 2 AN ] £
A5 (microsites ) (14 AT ZRAG M F1L 57 5 M4 ( Tina et al. |
2009) , Odor et al. (2013) XF A T4 F 4% 5L 417 AR Ak
T ) B A 5 6 1 ) e 2 A SR AR Bl R R AT T
W5, 2R & BEAE 0 345 ( microclimate ) (£
DGR IR AN A R ) 0 SRR R U, AR
FEMPET AR R A SR B A y Z AR, Ul ] FA
T PR B £ o B A ) B s A RS A A 2 e ke
TR T ARRR IR AR A EE W
(R B A FF BEAR )

— N, A TR AR A R ORE R R B R A 3
(1) B0 A A P A BORT 8  B 22 ( Wagner et al., 2015;
Zhao et al., 2015; Wang et al., 2016) , A JHA Y
S5 RRW]  ME ERGCRIR BORURS BE 5 & #E) Fh
3 A e AR SR, AN [7) 42 RN A [R) A B S
mEFNEEHEYGEERRE BEYMHEE
JERFARE, HATRE RN Z — 2 s R R e 1
A BRAR B bk J i L S m e, BRI T Al
o 18 5 R0 G ST (A AR G R RS 2 3R T 19 )

o = B A B B I T 2 e O B R R B A I
(] 1y 2R AR AR e 3 T & Rk O, PR ot RUTE 55 8 7
THT 8 PR ) W 35 2 S T ) R R R B T I 25 R
2 1M Gradstein & Culmsee (2010) & F & #EH Y
518 TS W BOHURE B OC R A IESE I R — 28
FHEY) T 2 I L X DR M AR RORELAR e A B i 4
ERYRh 3= B2 5 M AR AR G 55 40 KR A B2
LSS OC . D340, B T AW 5% 06 1 0 i AR G
FERE B2, 1 2 0 HAB R 45 1 R pH {H 55
K AN 5T 4 55 34 5 B AR B B A R G
I (Ma et al., 2009; Song et al., 2011) . FIHAdAH
Yy —F | B A A P RE s 09 AR 2 R VAR R 52 2
FRBEIR - AR W0 AR B AR A v o AR Y 255 5 il
( Gotzenberger et al., 2012; Ovaskainen et al.,
2017) ., Patifio et al. (2018) & ¥, i T2 F| ¥ # i
BRI (Rt FE ) | /0 23 8] RUBE 1 B AR A ) B 7 HL
AAR T AR | RIFE AR 4223 0 R R 2Z ] B A=
L Py b 2L AR AR AL A= P 18] B8 R B A YOG
F I RE T BE 52 Wi B AR A W0 R Vs b A A B LA
1B HTF AR B A= A Z 1) 9 5 4 A7 S5 A B
Ve 56 241 2 5D (Rydin, 2009) , A Fi 85 ok gt
— L IRABSR
32 AMMERABMAERHEYNETRARR
HEBRIHHEZENXE

B ) 04 A T B 2 HOOE R B A% 4 Y 3 0 3R
B, 8 A o3 BT AS () AR 35T B AR ) 4 A T BRRAE
REAE #4715 SEAEY) 5 PR 45 22 8] 19 OC & ( Kiiirschner,
2004) , AWFFE T RDA HEJF B W] i b A= 75 i
LY F8) A 35 3 531 1) P B B AR 3R, SR B R B
S AY ek FE AU Jyd BY BB 2 0 A T G R AR T
HORIY F A BT 22 53 A5 T P L ¢ i i
Mo TEEA R SZZURY Rk R B B 2 BT R
C AT ) IR T R R AR R DA AR 78 DU i e | T
JE A X T B 89 258 ( Gradstein & Sporn, 2010
Glime, 2017) , 3% 15 P3S4 MM HO B S5
— B0, B M BG4 I B Oy B B 8 SR AR 4R
PRAGERIE o XA 1 B 5 BRI A% A 2 K 3 A
JEIRAEMF B IR G R LR, — L2 B gl iy 1
IR AN -l R S Ak T R R e B R
S FLRE 0 O 4 KA T S 3R 5E ( Bates, 1998) ;
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HORBIFEIE AL TS WA R T s T rp e i 4l
PRELTE 52 58 22 1 5 2K XU, PR H A A 1 vp e 38 03
A RAR T D H BROE 81 T8 AT R R X A T Y
(Bates, 1998 ) ; T DA U A v A5 ) T g {1 5 6 N0 A5
(shoot ) IR HY 5 finh TrT A, U8 /b R ACTE M AR == it
Z AU 8y, A 8 9 b 7K 43 78 e, DA 3 oz A AT
TRIEDT (RN, 1998)  MAEFLf KR #F
S 20 A e S T 5 B A A R AR T
AR B 8 I 4 LA e Y 2 L 401 5K 36.2%
DA L i 52 P 45 3 ( Bates, 1998) 5 53 76 B 75 1 Al A9
i - 2 T A A A T TR N ER B b A
SR AT, AR ) A R RE SRR T T R i
PETRE ST ARG AR RN BE R G B #0220 45 R i fil
HoRE % 35 N B W, W A9 28 B (Song et al.,
2015b) . & EEALY) B A 1 AL 5 H AR AR SR 2 TRl A
TE5 AR 38 59 A0 & ¥ ( During, 1979; Bates, 1998;
Kiirschner et al., 1999) . K, 38 o 43 W AS 6] 2155
TR EE AR Y A I Y R A A IE O, AT T AT
AR H GEAR W) BT AR RE T B9 AR 550K B (Kiirschner et
al., 1999; Oishi, 2009; Glime, 2017)

38, RDA 45 R 3 3 W 4 30 P A i) 02 1 B
RERE B2 W 35 52 ) & G AR ) AR T 2 A 2 RO 3 A
Culberson( 1955) A R A4 7 PR 7 2 P 2 2R AR B A A
WA A AR I B E R, O B A A Y R s
TSR A, S AL TR L, B R S — A
TR A8 A K AR PR S K
LA O PR AR iz R R B T R A HE I A A ke ke
YR, J2 At B B0 26 A 4 4 B RN 43 A1 7 — > i 2 A
Z (Barkman, 1958) , A% BIAE Sk & &% K 90 38 W
PREE ) —Fh D e MR, L2 A [R]HLRS B2 A9 B2
I AN [F) B A N R . 4N Gradstein & Sporn
(2010) HYBIFFE A B, SR e b 22 UL~ 20 e v
AP R AR & B A W) A G T BT 1 2l ST
— PRI AR B S AR 3 0 P A A 85
SR — b 2 B JHC 2R 2 A R AT A S50 ke
AR ST T BRI . 25 A () AR AR 2 2 A
TR SR AT T 22 F A LR A2 O S Y B A
Yy, R AT 2% JORE 5 88 A8 3% BUAE Ry 4 5 AR bR s Tl
) — 30 R AR

BHigt Bt BA SR LRSS L

FXIH B S AR B A S R AR A
ARG E RIS F IR AT R 355N & T AE
o L, BT EAFR-L L 2N EDE KRS
B (%5 GJHZ1130) 42 A3 5 4F 3 3 7 KA
(£2),
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