EREATRAMHES S B EEERENNERRE R
HigR{EH

TLEE Y REY, wEiZ& D', Richard T. Corlett', %™, B HE* KR

(1. Hp [ k2 e 1 OB 4 A s R A el 25 R R 0, B 6663035 2. H EIRF B K %%, dba 100049; 3.
F [ o 222 o 7 XU 40 R R A el s AR R A 2 2R B A S0 %8, BB 650223, 4. Department of Ecosystem &
Landscape Dynamics, Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam,

1098 XH Amsterdam, The Netherlands)

PE: WS SRR RS RGUK D AFRMER P ARG RS SR, d T U7 ORI BR
i, PR & BE 22 R S LR MR = 22 ] (R 0 A A% S A D9 N e ASTIE S0 B IR B e 35 17 T T P XL
FRAN I 5% 1 1 SRR AP DX I i 2 #A S R AR N 69 AR 13 /N3 B i J3E L A B A B A, i G v AS )
H LR S SR S AR, IR AR SR T (CCAD AR SRR TR Z X I M A= & S AR i A
T T B L b A S 2 S AR TR A AT 1 e G5 SRR W] ek A Ay M AR 69 AR 1t sk 35
J&T 25 60 JEIK) 90 Fhfff A E 6, b AnSk SRR EUR 2, (A 25 6%. 13 N E R BRI =
MRS EINEE (C4m HUEENERREE L), SHES (<15m MFFAMT L), &S GEF
FrEaA T EAMEEREESE L, BB, IR R S R IR R A ) 17 R SRR A (IndVal
= 0.7, P <0.05 . B EEEERTE, BREMZHAMEHESE SRR, SENEH e
JE PG, TR PR R B S EO T RAIREE . KIS AR AR R B R FEE X B A o R
RU) A P oA 2 RN . B, W T g R A A o B O B AR A A A TR T R & 50 A
HANF R R T 2, T ) AR A AT O SRR AT M LU ML o DRIk, AR AR 2 AR A 1) B AT
B, OO SR B G 4 P A B A A R AT AR A R R A R

Regw. Mod, MM, EE, LSRG, foRPR

DOI: 10.11931/guihaia.gxzw201805003

ek H 3. 2018-05-02

BEWH: =mA NIRRT RI0H (2016FB053; 2014FB184) 5 WRERFERE — =107 MRHEM
JF e B (2017XTBG-FO3;: 2017XTBG-FOL) AIrh A2 EE “Puiliz 67 AA #5797 5134 [Supported by
the Yunnan Natural Science Foundation (2016FB053; 2014FB184) ; the 135 program of CAS (2017XTBG-F03;
2017XTBG-F01) ; and CAS “Light of West China” Program]

PR s (1991 -), &, WNIEERN, (RS at s, EEGTF7 MM A S SRS by,
L REME K HARE, (E-mail) shenting@xtbg.ac.cn.

AR Kot W, RIPTRR, WNEMEASE BV RS SUR AT TAE, (E-mail)
songliang@xtbg.ac.cn.


mailto:从事林冠生态学、生物多样性等领域的研究工作,（E-mail）songliang@xtbg.ac.cn。
mailto:从事林冠生态学、生物多样性等领域的研究工作,（E-mail）songliang@xtbg.ac.cn。

Habitat preferences of epiphytic bryophytes along the
vertical gradient and their indicator functions in the tropical

dipterocarp rain forest

SHEN Ting'2, SONG Liang**, GUO Xinlei**, Corlett Richard T.!, WU Yi?>3, MA Zhanxia?, CHEN Quan>?

(1. Center for Integrative Conservation, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Menglun, Yunnan 666303, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3.
Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming,
Yunnan 650223, China; 4. Department of Ecosystem & Landscape Dynamics, Institute for Biodiversity and

Ecosystem Dynamics, University of Amsterdam, 1098 XH Amsterdam, The Netherlands)

Abstract: Epiphytic bryophytes play an important role in maintaining water and nutrient cycles in the forest
ecosystem. However, diversity and distribution patterns of epiphytic bryophytes in forest canopies are
understudied because of the limitations of canopy access techniques. Epiphytic bryophytes and their life-forms
were investigated from 69 trees in 13 vertical segments using a canopy crane in the tropical dipterocarp rain forest
in Xishuangbanna National Nature Reserve. Canonical correlation analysis (CCA) and the species indicator
method were applied to analyze the microhabitat preferences of the epiphytic bryophytes and to find indicators
along the vertical gradient of the hosts. The main results are as follows: 90 species were recorded in the study area,
belonging to 60 genera and 25 families. Lejeuneaceae was the most species-rich family, representing 25.6% of all
bryophyte species recorded. Three special ecological types were extracted from the 13 vertical segments, including
sun-loving bryophytes (> 45 m tree trunks), shade-loving bryophytes (< 15 m tree trunks) and generalist
bryophytes (usually distributed in various host heights with a broad niche width). Seventeen bryophyte species
(IndVal > 0. 7, P < 0. 05) were selected as indicators for specific vertical segments. With the increase in the height
sampled, the proportion of species with fan and weft life-forms decreased, the proportion of pendant life-forms
increased first and then decreased, while the proportion of smooth mat and rough mat life-forms increased. The
relative humidity, vapor pressure, tree size and bark roughness have significant influences on the distribution
preferences of epiphyte life forms. In conclusion, epiphytic bryophytes show different life-form compositions and
morphological structures in response to changes in the microenvironment along the vertical gradient of hosts,
while bryophytes assembled in the same microhabitat usually have similar adaptation mechanisms. The epiphytic
species or life-forms with obvious preferences for specific microhabitats can be used as indicators during the

monitoring and management of habitat changes in the forest canopy.

Key words: canopy, epiphytes, vertical distribution, habitat preference, indicator species



Py ARMMGE 2 ARV B = B A s I AR 52— (Stork, 2007) , FHMURF RS 2% 11 22
B IWEFEEMMAMEY, Rl M4 S &, A4 & &% (Epiphytic bryophytes) & $& 4= KA
AR BREE A 2 b B & #EAE Y (Smith, 1982). EATTE4ERFRRIRAES R G0K 0 FFE 08 FE o R 5
& H B ASIEH (Ah-Peng, 2017; Shi, 2017), FERERIE ) I A 35 22 FEVE B TR ORI 4E ¢
EoRoTmk, HMmAARGEGRAESKRIPE. BB H THREHNBRA AR, JFHE#
FRERAET A, Rl AR B B AR B AR LRI, AR AR AR TS R gl BRI A )
fe/RFh(Glenn et al, 1988; R EMZE, 2002).

P R B B AR AR SR 2 AT T FEE A S &, XEEREGE EIE R
A TR 25-30% [ & EE P (Gradstein & Pocs, 1989). H AT, X T~y DI Bt A= & B 1B 7
= AR AR BT SE N AN AT JE PN X ( Gradstein & Pocs, 1989; Frahm & Gradstein, 1991; Wolf,
1993; Kiirschner & Parolly, 1998; Holz et al, 2002), i £& # 7 Y2y [X 38 I f& 1) B 52 3 20
(Kiirschner, 1990; Frey et al, 1990; Ariyanti et al, 2008; Sporn et al, 2009, 2010). FJH#H7 By &
AMUZEE T ANET- iy L PN By JE PN R AR & B A, T Hak G4 7 i Z B8 (Buck &
Thiers, 1898; Gradstein & Pocs, 1989). For, w7 #vity AR tH AL A W0V Bt s 1 #as
R (Raes et al, 2014). PHXURAN I N A A AR EL S 1975 AW R, ZEHED) =75
FEEM (R, 2000) o AR UE K — GRS HE A R W (Parashorea chinensis) R F0 .
YENEUA B P EE R B ik 40-70m (A 4ESE, 2008) , LT A2 #4698 I b R AR 17 9
f¥% (Dislich & Mantovani, 2016), A AR 4L 1 70 2 1RO B AR 25k it A1 A2 A7 7% (8] (Engemann et al,
2016). BLAN, FRGHEL WL 5K n] YRR 3 B RS B R AR I 21 AR 4k (Szarzynski & Anhuf,
2001), AMHAEDFRAL T 5751 /NERE (Woods et al, 2015). A% 7 1 & 6 AE 4 T UE Ik
DSBS T, BE M A S an R T, $R LB ANE R 40 DO B AR &5 T7 SR B AR R K
43(Glime, 2013), BT 38 MNAE 32 MBI B AR e T0Z 10 FE VE A OB B . SR, P A & BT
T1E 2 e b R 2 A e WA e AR B IR A s A P R A 9 A LA

BT AR eE U7 I B AR PRI, B AR & SR R 2 2 )R BR T8 T 2m BLR (1 X 38(Slack, 1976;
Song et al, 2011; Lowman & Schowalter, 2012). IT43K, MR i (canopy crane) N, %R
fil 1 AR 78 B35 (Mitchell et al, 2002), K IBHES)) 1 A0 Moet A2 558 S A=) 22 FE 1 1)
IR, BiE 2016 I, EAMEA 11 AR, BHRANEIARL 11.7 hm?, 5 EA7
TR R (R EEE, 2016). FEH E AW 22 FF M 1 W 5 651 72 X 2% (Sino BON)“ A iet A= 4 22 #: 1:
WL TN I HES B (58, 2015, 2016), FRIECIEAFRRBHRRAEL T 7 R
moCE 6 M8, 2 JEFERE) (Nakamura et al, 2017). Frv, 7E 78 XU AN 0 i 7 #iT fE ARt
At S MRS 1, IXONFRATTIT R MR B A AL 22 BRI TSR AL 1 R SR B S (2R
B, 2016) o HAAMOEIE I OERBRGH AR . W, PelfiRikE S, (HRISHK
JeE I 0 AR LR A Y 2 A 1 A S ) 20 A AT A 9T B9 55 Bl Wind River 1IX— B CGREEEE,
2016) .

AT T Uia PR SR A e i B B AR O B AR 35 1T & RS A A
P A s B A A ) ZELRSOR 3 A A% S, IR B A 3 B R DU 11 i U I O 4 S LT AE 5
DRI, F8 70~ B AR 8 BT TR 1A A R g B 5 3 AL B, s B R s e R A S I R s,
B R D ) DR B ORI R AR B8 U 1) B AR R A AR A
1 BIFFE X S

2R T R R AR AR 00 7 U [ 2K 20 AR PR IX (101°357E, 21°36'N) A5 & T
IR K S IR R TR0 AT B BT AR, J& T B RE -4 ) A2 ) 22 FE I B R B [X (MEittermeier et al, 2004).
LA, T EBEERE AR LT 2014 2L PSRN BRI B A PN B G BE S (L R S T
— FERETE S5 AR AR LA 1 AWTRIMGERS o ZMOEE I & & 81m, BKZH 60m,



DASKRN 101° 34" 56.154" , 21° 37 4.467" N, [H#E T A 56.4m K15 1 R AR A 1L .
ZX R TR ERAEX, FEZETRHEEXN, FHiRAN21° C AhA, &% iR
T, FPENEZA 1500mm, FFE S S AR RN 86%, HA BRI TIEZEZ 4 (Cao et al,
2006; Zhu et al, 2006).

PO ERMMET o By iy =R CRE, 20000 o RGN, EERIRR O
KT 30m) AT GRS i, A R (Parashorea chinensis) EHEK & (Sloanea
tomentosa)~ FIMi(Canarium album). BEF Wl (Pometia tomentosa), 1=iJELE 40-60m Z [H] ]
R AEEER (R, 20000 ;5 HETRARA6-30 K)E THIERAAE, 2%
R E IR, Bl B (Diospyros atrotricha)~ A (Ficus langkokensis) « TLAE
R K ZE T (Litsea dilleniifolia) ~ MR EEE (Barringtonia fusicarpa) H; TIETFAKR(6-16
KT B2 e L FE B 55, £ B ONABGEAR (Pittosporopsis kerrii)~ KWy % (Baccaurea ramiflora)-
W 4h i (Diospyros xishuangbannaensis) ¥sWi{E(Cleidion brevipetiolatum).

2 MRS TTA

2.1 BTk

M AE SR BT /M T 2017 £ 4 HZR S HRHF. AL A TN 69 BN, &
15 20 Bk E EETRARL 25 BEREHEAKR, 24 BREA FTETAR, 15 EFHEME 1. KI5
TR R B FArT I MRRE Rb P (bR e 2 ELAE B R I 48 TSR AR S KT 10m (1
FEFAR B EE, @i KRR BIRE 10m DLF IR T B S 6. RN, FEALIEEL
BTN BLBA T EADT I F . BOREUIEEAR TR UL-UHMFZ(S1-SH) TR, M5
MG T 4 Kl 53 4 AN FEE X UL(S1), HF2EE-HF 2m BUF s U2(S2), M T
U3(S3), BT E#B; U4(S4), HEMHTE- I ER — &b 3270 R TR (Sporn et al, 2010). 1ML
ERARE TR 2 EER, RATEHS A 6 MEEXIR: Cl1, WHEE-HT 2 K
PLR; C2, B R8s C3, W s C4, WEMIE; C5, Hiihkie; C6, MMk (Johansson,
1974). F 20cm X 20cm FEUREAE 73 i) 75 A~ 2 B X I )i (Parg) s X CRABD
77 1) BUFE (Gonzalez-Mancebo et al, 2004; Holz & Gradstein, 2005), N8 2 4y, & T
B B XIS AR A 4 Oy (B 2E B XECRAE TR Y 4x400 em?) o ARged b AR DXCIOR 3 4 1
RL A RN FTEUREAE RAE 4-6 17, J AT BEe UREAN 7 A7 b i A T iy s (R X 38k
FESTHAR RN 1600cm?) .

® 1 1E EIRIRAFE
Table 1 Description of host traits

W ECHREE Bark

. 4% DBH (cm) P& Tree height (m)
B Roughness
R € SV L YN YN B E RGN IN A5
Host e T ROE B0 T i g
= ff Max AVG . AVG T , AVG T
Min CV  Min Max CV  Min Max CV
FETFAR

Upper 20 25.7 113.1 76.3 0.44 26.4 69.0 50.2 0.33 2 8 5.45 0.41

trees

HEFFR 256 16.1 38.4 25.0 0.20 11.6 24.6 19.3 0.15 2 5 3.08 0.23



Middle

trees

FEFA
Lower 24 7.6 14.3 11.1 0.19 6.8 16.0 12.3 0.22 2 5 2.67 0.33

trees

T 2 M A2 E s eh PE SR N AR AR AR AS R G0 1 S B AR S R Tt B o B e (Hor) FMR e
1 FE (Ho) B FATH A 100 K Rz JOMAS o BEASBE b 2 B X 3110 v 2 48 Mtk ] 214 [X
o Ay B EE RS, 23 A RS E(H e =2, H = Hr - He - 2, H vy = 1/4(Hr - He -
2)+2, H g ey = 3/4(Hr - He - 2)+2, H yysgpy=(Hr - HO)*1/3*1/2 , H gysq=(Hr - Ho)*1/2, H g5
=(Hr - Ho)*5/6). 9 1 LB R A I DXIg0m B2, 3R DR B X v FE B A 9 13 N2 E
¥ (H1=1-5 m, H2=6-10 m, H3=11-15 m, H4=16-20 m, H5=21-25 m, H6=26-30 m, H7=31-35
m, H8=36-40 m, H9=41-45 m, H10=46-50 m, H11=51-55 m, H12=56-60 m, H13=61-65 m). #f ¥
(RHLRE FE 42, FRAI 1K Male F1 Roberts (2005)fF) 1-9 M5ge k)7 730 (CinfEd 4, 1= %
JEHE; 3= MIEARLG S = A 7= HaUR; 9= RE R FEKNEERAFRIE;
SR 2,4, 6, 8 FHRERE 2 L5 RAFSBIA L AIFD FEHL P, SR EE(CC, Y5 HMP155A).
FHXHEE(%RH, 55 HMP155A). Ja&H 805, B PAR(umol/ m?*s, 45 SQ-311). K
(m/s, B4 CSAT3)AIZESJE Ji(kpa, BLE CS106) Hdk i in 8 B L B 8 B/ANVSFE RS
SER AR IR N S — IR SR, ER T SR R B AR A SR, BRAMUEA T 2017
6.7 H3t 61 RIGHMEIE & 1.4 m, 23.6 m, 47.2 m, 55.2 m, 62.1 m /& & _E /NS AEEUE .
Horp, BT AREX TR & SEREVE I 0 A BEAA = 3, R 2 U it k-4 d A A =
AL KRR -

DX & S A TR R AT R 4y B B2 (Fan), 4P 2 (Smooth Mat), K T4 &Y
(Rough Mat), & M (Pendant), %% MR (Short Turf), & MR (Tall Turf) A AZ 21 A (Weft)
(modified from Mégdefrau 1982). AH 7 1 & B b A Bk 2D H0oE DLAS 38 AR AS B KA T %08
Gb, HARMEM B BRIER BAT %€ o FEUEFR AL T v BB B 70 XUy Py i el A 4 2
PERIF T2 5256 =5
2.2 HE Ak

BT e B G o A IT RS 6 3.4.3 BUAH] R (http://www.r-project.org) PA
J Origin pro 9.0 58 i. Ziit & MFIE A B X I Mg . g R rT 5, FEBR
TARSAE WL AR CHEBR 41 B, B 13 AN B w5 B v RS 8 B o B A S B 1 IRER 2 IR
BRI RS 5500 . AT EE 5 i E X & SRR (TR R — A R E X, 718
e — P i BN A Y ) R L DX IR 0 R e (AT AR — A B X, [ ARER — AR
B )R, Foh PR R AR SR (BRI . AR AR RS RO K
TR ATE ERFAE DR (A X el v B2 AR JAHRE ) o AR spearman PR 55 PR [A] F AH O
PEECE M T(FE 2), KAIRSE 5230 PAR. KUSE . #5535 /55 (R RBORT 0.6,
P<0.05) . KABESESAHRRENEY], ol ARE, HRMKrREFaE %,
e, RATEE KR E 4% 5 0 5 KRS 3% N HE R 40 A 3R 855 IR o R vegan 3,(Oksanen
et al, 2017) 5 (1) BN 53 BT (CCA) T7 5K o3 A B A8 & 8 A H AR 75 8 5 1 E SR BN IR 1~ 2 ) 1)
KR Hp, ME——F AT He. H7 1 AR &8, i Tz 228 78 RS I KR B8 R
F CCA B, 1R¥E CCA B & #EFEE 75 3 B X 1 4288 (H1-H3 XI5, H4-H8 X Al
H9-H13 X4 , AR R 1EF 4 1 labdsv FAFEL(Roberts, 2016) 1 (1] indval BA%L 15 %
M BE 1) IndVal {8 (Dufréne & Legendre, 1997) A% H F8 i ok A 85 036 7= A, IF HLLA


http://www.r-project.org.

IndVal {6 KT 0.7 1E s R E fER R (215, 2001).
£ 2 )\ NHEEE 7] Spearman AH I HERE

Table 2 Spearman correlation matrix among the eight environmental factors

S A NG W | = K S R b KR W RHEERE Mt mE

wE RE ey o) Wind Vapour Bark DBH  Tree
RH T PAR speed pressure Roughness height
TEIRSE
RH

KAWRE T -0.997

B ARG

5} PAR

KH

Wind speed

KR E

Vapour -0.003 0.008 0.007 0. 007

pressure

W B KELRE 2

Bark —0.352 0.348 0. 347 0. 347 -0. 281

Roughness

-0.997 1

-0.997 1 1

fg4% DBH  -0.535 0.534 0.534 0. 534 -0. 301 0. 591

i

-0.997 1 1 1 0. 007 0. 347 0. 534
Tree height

H: BEKFE P<0.01 FIAER R EIHH .
Note: when P value was less than 0.01, it shows the correlation index was significant. The significant number was

bold.
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Table 3 The vertical segment preference, life form, habitat type, indicator values (IndVal) of epiphytic bryophytes

hC T 4 HEE
Life HI1 H2 H3 H4 Hb5 H6 H7 HS8 H9 H10 H11 H12 H13 IndVal P
Taxa Latin name
form

%in Cl di
B W ik Claopodium LV 1.000  0.005
P prionophyllum

Pt 4l Cyrto-h e
2{7”5 il Cyrto-hypnum S 0.333  0.246
PEE pygmaeum
i - B Homaliodend
%‘jﬂ omaliodendron ARy J J 1.000 0.003
‘P#E  microdendron
) K: Rhynch i .
H R Rhynchosegium J 0.667  0.038
&% inclinatum
Xk Tl
JL:I Phyllodon bilobatus v 0.333 0.240
WA i it
I8 [ Isopterygi FHF 4
TR Isopterygium — HLFH J 0.667  0.055
& minutirameum it |
T R a0 ~F &l
. " Radula javanica sl N, N, v 1.000  0.007
s % Haploh ]
HARZ Haplohymenium — yopwy vy 1.000  0.005
Bi#E  triste
a1 % 7 a0 ~F &l

Lejeunea sp.1 N, 0.333 0.249

&g TP 7



B - 3] Plagiochila
“ trabeculata
YN M- K Taxithelium
Hr#%  oblongifolium
B 2
&

K B M| Trichosteleum
JekE  sitgmosum

K& W8 A Fissidens
% hollianus

Plagiochila nitens

Ty Metzgeria

conjugata
N
o Exostratum blumii
fief
w ... Taxiphyllum
w0

taxirameum
% 1i )t Porella
HE  campylophylla
A
i

var. ligulifera

JEEiCR
ﬁ%%J
ixj

JZEEiCRY

LTl
" J

@M%J

jﬁg
L1 4l
. J

i

¥ Garovaglia plicata =R

BL K & derobryidium
HEE  wallichii
HiE#E Leucophanes

Pt

mMNEV

J

. 000

. 667

. 000

. 000

. 333

. 333

. 333

. 333

. 333

. 333

. 333

. 870

. 005

. 034

. 004

. 007

. 238

. 242

. 204

. 227

. 229

.211

. 246

. 007



octoblepharioides !

T A NS

e Mitthyridium flavum sl N N N, N 0.806 0.014

% ¥ Scrrhopod b

f W Scrrhopodon %N J J 0.400 0.294

i tjiibodensis it

24 1t 2P) Plagiochil

ﬁ P Plagiochila oo Eit B ~ N ~ N 0.738 0.021

& furcifolia
Chaetomitriopsi TH -F

i COMITIORSE AL v J 0.185 0.678
glaucocarpa it

K% Caduciella mariei Ji% vV N J N 0.947  0.001
Isocladiell

spa 2o VA N J N 0.849  0.007
surcularis

H1 =25 & Cheilolej 2 T 4l

iw crlotgenned N N 0.909  0.012

¥ trapezia it

5 48

" H:Frullatnia musciola N N, N, N, 0.543 0.092

M5 it

¥ it 5% Lopholej 90 7 4

iﬁi;ﬂ;ﬁ;’i opholejeunea H T~ 4 J J N J 0.450  0.208

& subfuscata it

’Eﬁ % Spruceanthus 48 1 £ J 0.200 1000

FE  polymorphus it

*E;Ii\:l Yt Cololejeunea 4 1 £ J 0.200 1000

%% planissima it

2R -7 Leptolejeunea 41 1 J 0.200 1. 000

ke elliptica it



T K 7% Erythrodontium

Fi#¥  julaceum

o f 3 Herpetineuron
toccoae

iR Groutiella
tomentosa

i Ui J& Cheilolejeunea

5% eximia

% 2% B Frullania

& fuscovirens

4 - H o

s Frullania ericoides

¥ I & Thysananthus

%% flavescens

B ¥ 2 Caudalejeunea

%% recurvistipula

B Bk J& Cheilolejeunea

%% ryukyuensis

e 9§ 41 Lejeunea

%% anisophylla

F§ M. Til Acrolejeunea

e sandvicensis

3k ¥ Plagiochila

by . .
a parviramifera

o1 1 4l
jﬂi—lJA
SN S
it
- 4l
ilj
2 -
it
2 -
jﬂi—lJA
2 -
ﬂj@i_lJA
o1 - 5l
jﬂi—lJA
o1 1 4l
ilj
o1 - 5l
it
2 - 4
ilj
2 -

it

. 200

. 400

. 000

. 250

.48

.48

. 267

. 800

. 400

. 361

. 246

. 833

. 000

. 270

. 004

. 460

. 000

.18

.511

. 023

. 297

. 394

.516

. 009



R 2R B Calyptothecium

. =T v J v J v J J J J v 0.556  0.032
FEE wightii

- 3¥ Pinnatell
ﬁj% wnateria BE v J J J 0.905 0.011
Fi#¢  ambigua

I ¥ Mastigolej 70 F 4
Hj% astigolejeunea 1P J J J J J 0.316  0.468
W88 auriculata it
GHEE Ptychanthus striatus & Vv v v v v 0.567  0.121

VE: H1-H13 A% 13 MEE XM ERE: AR H Indval 15 =0.7 3 T8RRI P<<0.05 7R Indval B B A B3 M

Note: H1-H13 indicate the height of the 13 vertical segments; when species IndVal was more than 0.7, it regards as indicator species; when p value was less than 0.05, it shows species IndVal

was significant.
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Liverworts
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I HIHTIHHTTIHHis
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—_—OEOES

A SRR A S S B 69 B 13 D TEE

#ERl (Meteoriaceae) H-IHt

(Lejeuneaceae) sefiL# KF},

=3

AN, EET 60 )& 25 Bl Hidr,

3 R 500
3.1 MHAEEEERERL, B PRy
3.2 BAE &K
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=
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Fig. 1 Percentage of liverworts and mosses in the 13 vertical segments
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