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Abstract: Epiphytes are important components in tropical and subtropical forest ecosystems, and are
well-known for their sensitivity to environmental changes. To understand epiphyte’s response to forest frag-
mentation and edge effects, we established four plots at the edges of a montane moist evergreen broad-leaved
forest in the Ailao Mountains of Yunnan. Within each plot, we established four transects at 10, 20, 40, and 80
m from forest edge to study the species composition, biomass, and life form of epiphytes on host trunks 0-2
m above the ground. Distance to edge influenced biomass of epiphytes (P < 0.001) and coverage of epiphytic
bryophytes (P < 0.001). Epiphytic bryophytes were more sensitive to edge effects than epiphytic ferns. The
intensity of edge effects were life-form specific, and turf (P = 0.014) and weft forms (P = 0.030) both showed
a pronounced response. Based on the distributional traits of epiphytes in all plots, we concluded that both the
biomass of epiphytes and coverage of epiphytic bryophytes are biological indicators of forest edges. Fur-
thermore, Ditrichum pallidum, Wijkia hornschuchii and Herbertus giraldianus are capable of indicating edge
habitats, while the conservation status of Thuidium philibertii, T. cymbifolium, Claopodium pellucinerve,
Pseudotrismegistia undulata and Trachypus bicolor deserve further attention because they are excluded from
forest edges.
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YRR AW R 25 07 T A7 AE ) 22 5 (Gehlhausen et al.,
2000). HA GBS AR A Bk, oA T AT
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LA, 2001).
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Fig. 1 Illustration of the allocation of edge transects
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R1 MESEEYEFRNN KBS EHKT R Bates, 1998)
Table 1 Classification of life forms in epiphytic bryophytes

VGRS Life form

FEAEAIA Description

HARAY Cushion

TR L AL, SMBONIERR ) 1 AR R

Dome-shaped colonies formed by regeneration from a central point of origin, with stems more or less vertical

A Dendroid FZEENGERLE L, OB R RPIR RS

Stems creep or erect, branching resemble miniature tree

% Fan ATl L AR T B, A APl R

Shoots rising from vertical substratum, branch repeatedly in the horizontal plane to form flattened photosynthetic surfaces

I Mat

FZEBE, L EA R BRS AEAC UR A AE

Shoots creep over the substratum with rhizoids closely attached to

BT Pendant 3K B L) R R AR K

Main shoots hang down form the point of attachment

FEESL, TATEREAK, 300, s iR

AT Turf

Many loosely or closely packed vertical stem with limited branching, occupying a large area

THH Weft FZEL BRI AN

Stems and branches loosely interwoven

122 MEEYEERERE

WA 3501200544 H (F-2=) M8 H (M 7) e It
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I3 B IE(0-0.5 m) AU i s DA F(1.5-2.0 m)Py
AKX B, ERER . BN JT kR A . AR A
41400 cm®#k 22 B (111256 4N AA 4 1.25 mmx1.25
mm 17N 7k ) A 5 B AR SR A 25 0 T
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Table 2 Top 10 dominant epiphytic bryophytes ranked by important value (/V) across all edge transects
B R B RSTES BUE) R WE mEE A
Distance to Dominant species Frequency  No. of hosts Coverage w Life form
forest edge (% = SE)
10 m ZPLREE Neodicladiella pendula 21.9 6 26.0+£0.7 41.2 B Pendant
HMIEEE Chrysocladium phaeum 15.6 5 13.7+0.6 23.1  ETEM Pendant
INHHEE Bazzania ovistipula 25.0 7 94+0.2 20.8 SE4RL Mat
W% Homaliodendron flabellatum 28.1 6 23+0.1 12.6 5% Fan
i 245 8%  Floribundaria walkeri 25.0 7 1.5+£0.1 10.5 M Pendant
M HERSE Cyathophorum adiantum 9.4 3 3.4+0.1 7.6 5% Fan
F &M Scapania ciliata 6.3 2 3.1£04 62 MM Turf
R#E—Fl Entodon sp. 6.3 4 3.0+02 6.0  AHIA Weft
SEP#E Thuidium kanedae 12.5 4 0.2 45 LR Weft
FRZE/NEREE Brotherella erythrocaulis 9.4 4 0.8 4.2 AL Weft
20m ik & Scapania ciliata 19.5 8 19.0£0.3 182 MAER Turf
40 [ K % Leucobryum neilgherrense 46.3 14 6.7+0.1 16.7 HRA Cushion
WIERE Plagiochila arbuscula 24.4 7 13.8+£0.2 159  MEM Turf
BHEE P ovilifolia 7.3 4 19.1+0.9 152 J§% Fan
NHEEE Bazznia ovistipula 24.4 20 10.4+0.1 13.5 SEART Mat
W V%% Homaliodendron flabellatum 342 10 35 113 J5 % Fan
HE#E Dicranodontum denudatum 9.8 6 10.8£0.3 10.0 AR Turf
¥R R EE Ditrichum pallidum 19.5 9 6.9+0.1 9.8 MM Turf
¥ E Radula complanata 9.8 4 10.5+0.4 9.8 SE4RT Mat
448E—F Entodon sp. 7.3 5 7.1+0.3 6.8 AL Weft
40 m B 1K #E Leucobryum neilgherrense 39.4 17 148+0.3 18.6  #HwR# Cushion
RIER B #E Fissidens anomalus 30.3 11 16.3+0.4 17.8 J % Fan
V% Homaliodendron flabellatum 57.6 19 7.5+0.1 174 J§% Fan
NS Bazzania ovistipula 27.3 13 12.6 £0.3 14.6 SE4ET Mat
IR & Lepidozia trichodes 6.1 9 11.6£0.9 9.3 LR Weft
A X Plagiomnium maximoviczii 21.2 8 6.7+0.3 9.2 “F4i% Mat
WIS Plagiochila arbuscula 21.2 13 55+0.1 83  MAEM Turf
IRZE/NEE Brotherella erythrocaulis 27.3 11 1.8 7.0 SR Mat
“F-#f Neckera pennata 24.2 9 2.4 6.8 7 Dendroid
KIS Bazzania bidentula 33 6 7.5 6.0 SE4# T Mat
80 m INHEEE B. ovistipula 415 15 41.0+04 30.0 P4 Mat
MW AR Leucobryum neilgherrense 43.9 16 249+0.3 22.1 HORA! Cushion
W4 Homaliodendron flabellatum 68.3 22 10.2£0.1 19.6  J§% Fan
BRI E Plagiochila ovilifolia 14.6 10 272405 172 J§% Fan
IRZE/NEREE Brothrella erythrocaulis 31.7 10 9.6+0.2 11.6 A Mat
BM3PI % Plagiochila trabeculata 9.8 4 12602 8.6  JHM Fan
WIERE P. arbuscula 22.0 12 7.1£0.2 83 MM Turf
IR & Leptozia trichodes 14.6 10 9.7+0.1 8.1 AZLT Weft
Wit 22454 Floribundaria walkeri 22.0 10 4.0+0.1 6.7 B Pendant
KW Thudium kanedae 24.4 9 1.7 6.0 AL Weft

B A7 - FIDBH(ANOVA, F=0.945, P=0.433).
W = (ANOVA, F=5.288, P=0.005)F1 A [ 4= #i 4
()15 - B (ANOVA, F=26.81, P<0.001) \#kZ i)
RN W IS, Kb a2 n B .

22 MIMEEE

AU ESCRAE R AR 78, P RS
EEROTR, R RhE1I85.9%, MAERIRIIA,
RFEUR14.1%. CLITA RE H 0 T2 ki, Bt
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Table 3 The epiphytic ferns across all edge transects

PRAR S 2y GiES SRS SRR (%6 1) HI AR Y
Distance to forest edge Species Total no. Average no. of individ-  Frequency (%) 1w
ual
10 m INRFZTR Mecodium microsorum 111 27.8 6.3 8.0
FR% FLF5 Lepisorus scolopendrium 4 2.0 6.3 6.6
20 m INRFER Mecodium microsorum 279 69.8 14.6 18.0
K% B Lepisorus scolopendrium 6 3.0 7.3 7.7
Fih45 Bk Oleandra wallichii 3 3.0 3.0 3.1
R BR Phymatopsis ebenipes 1 1.0 2.4 2.5
WAk Vittaria flexuosa 2 0.7 24 2.5
40 m INRFZR Mecodium microsorum 159 39.8 15.2 17.0
KIKJe® Polypodiodes amoena 3 0.8 9.1 9.3
WHR Gymnogrammitis dardiformis 1 1.0 9.1 9.2
PR Vittaria flexuosa 5 2.5 6.1 6.4
e Ak Asplenium viviparum 4 1.3 6.1 6.2
HIESIRR Loxogramme duclouxii 1 1.0 6.1 6.2
FR% FLF5 Lepisorus scolopendrium 3 1.0 3.0 3.2
1Bk Vittaria flexuosa 2 1.0 3.0 3.1
80 m INREEBR Mecodium microsorum 54 13.5 12.2 13.0
KIKIEH Polypodiodes amoena 4 1.3 9.8 10.0
W Gymnogrammitis dardiformis 2 2.0 9.8 10.0
HIESIER Loxogramme duclouxii 1 0.5 2.4 2.5
ZEW/K e Polypodiodes microrhizoma 1 1.0 2.4 2.5
TR Vittaria flexuosa 2 2.0 2.4 2.5
GAERRFBR Asplenium viviparum 1 1.0 2.4 2.5

R4 MREZETFEMEEDLEHSHEIERY

Table 4 The number of common species and Serensen’s similarity coefficient between transects

PP RET 2 8] 1020 m 1040 m 10-80 m 20-40 m 20-80 m 40-80 m
Between two transects
Serensen AR R 4L 0.641 0.701 0.506 0.741 0.627 0.683
Serensen’s similarity coefficient
FAHEMEH 25 27 20 30 26 28

Number of common species

A EAE A LN & (Bazzania ovistipula)~ T .
1 & #f (Leucobryum neilgherrense) < W 1 #§
(Homaliodendron flabellatum)~ 7 J& R & & (Fissidens
anomalus)~ F i & (Scapania ciliata)~ WP &
(Plagiochila arbuscula). Bi Vi ¢ (Pseudobarbella
armata)~ 2Pk (Neodicladiella pendula) FF] T #f
(Chrysocladium phaeum) LA DTN (K2); 1A
B LN R 52 % (Mecodium microsorum) 1 K K e &
(Polypodiodes amoena) NIHEFI(H3). FilorHT i
7N, BREAE SRR A 0 B A B R A ) P A T A
MG SRR T 2 5

BARIRUL,  PRARZAS [ B 25 10 & A 5 2 R B2
R 00 Py b AL AR B 5 (3R 4), JLh20 mb
40 mFEHr 2 (7] Serensen AHA 1 R E A 1, 180.741,
A P ECEIR305; 110 m580 mkEAF 2 1] [ AH AL
PER KR, 40.506, SLE RECE 205,
23 HYEMEE

MR AR, 2 AT P B A2 FE A 3 A4
(B BRI ) I B B i (3 A), G5 3
AV NS I S O VA G B W/ BN N BN 7/ B 5
(Kruskal-Wallis y*=41.577; P<0.001)FHi2E5% B4
2 B (Kruskal-Wallis y° = 16.691; P<0.001)J4E7E
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Fig. 2 The distribution pattern of phorophytes in each edge
transects
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Fig. 3 The biomass of epiphytes and the coverage of epi-
phytic bryophytes in each edge transects

S R . 22 T LE R WI 10 mbEHr A B A R
T VRFIRE ZE5K B ) 9 48 2 1) A ) e 4 B AR T
b BT o

i A 5 5 AR 1 i S AR 5 1) bR Yt R B L

W 0 8 #A (Kruskal-Wallis  x*=33.166; P<
0.001)(KI3B), ZHLAERWI10 m 120 mitd )
FHKT40 mEL80 mbEAT .
24 MHEBSHEYETER

AN [F) A2 3% 25 110 B A 5 S A0 A PR 5 % R AT T
IR . WGP, 2088, Y
FRIRRE 70 2 By 2% 348 o a3 IS 784 56 189 D )i ik
/s e R SR/ 5 G N (1 4) o A 280 B
BRI MNEE T (ANOVA, F=5.395, P<0.05)f1%7
21 (Kruskal-Wallis y* = 8.9197, P<0.05), M3 1)
IUARZRAE SRR MIAAAE G B 2 . Horp MY
B2 M O3 A {E SEUT ARARIL SR IR T, AR FEHT K
Pt T LA HE P I BT 100 B 2R 5 BEAE A AT 48 A
RUEERY) HIAE20 mbEs, midlppea i OCE 17
(2); AL & BN WA 22 M/ A E S AR Y
RS, R SRR T LA A & e 12 R
FAZRA, (AL BT R LI 4 10k AT 270
A B EEREA) PO OFh /3 A 7E80 mAT T .
25 MASIESHEMRE

X A XM PN A7 2 A B P 5 4 R B, AR
HRASSARHE B 1 H P46 d)ARfh I A T — 3
(K15). FEMZEH), MR AN RS
BITE9S% LA b, MRANARAE T 1 (13:00-19:00) B AIK
THRP; MAET-ZEG )R AR A 55 )
H73.5%K168.3%, FRAMIE LA ME(21:00 5 Ik H %
J=6:00) ALK T- Ak A LI

3 Wit 54%iR

3.1 BRI XM E R R I

AW R BRI G A T R 0-2 m
0 [ N SRS T AR ) B AR A AR R B AR B )
w2 B, DL RS 2R DN A Y B A= o AR A0 1) 2 AT At
PERAEAE B Rem, T M A R =
HITC R E M o PR AE R ISAE PN 1A GRS AN G B A=
B EAHYBUR, KRS R % R A & A
W X

— MR, ARARIIL G AR AT R =
YiFh Z FEPERisser, 1995), @& EAE—E R~
FE B RAIRRIAGAES RN . MBI S,
102 X3 B A T 2 14 K 2% A (Jonsson & Esseen,
1990), MREAE (1) T-Pox B9 Iz X e et A &
HERE I ) Rl 8O (Baldwin & Bradfield, 2005). 1E
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Fig. 4 Mean frequency of main life forms in epiphytic bryophytes per plot across all edge transects
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(R FR 8, IF 40 Kivistd Fl Kuusinen(2002) 7 45 H 1,
PR PR AR S — S0 R 8 2 B A St A 1) 5 FE A
LINAESEINZ JEIPI S e =t 8] NP I 0 S (VA a O

PRI 5 DX 35k 1) LA B AR AL A A K I TR 1 B8R
B35 DT R (BI2B), N2 Afe A B A= R de 41t
BRARAEBE ()T R P S AR LA, i DABR ) T A
G B AR R B .

AT, TG AN0] B AR & BRI 55 A7
TER N, SEIE ARSI I A A o6 2 2 A
TR o Z 15 A B ITUE SE AR AR IR 12 S350 X B A=
KW, JC IR R PR A A BURK (1 B AR S B AR R 11
AT B3 3 (Hilmo & Holien, 2002), Ul
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Fig. 5 The relative humidity (hourly means) of atmosphere in
forest and clearcut during both dry and rainy season

BaldwinflIBradfield(2005) /& I b T3 3508 1 B 2F & %
R 55 BE AL AE AR A S22 s TR Xtk AEARHH ST
DX, ARZR I AR P, B A= & SRS A 1) 25 15 52 AN
B EA(E3B), HAF a5 2. B
IMGAE R A B (F K AT, 1999), 6K B AIE
[ (2000) I\ k5 B0OX — PG Jit R H TR X 3k
AT IS PR 55 AN [F) T it Sk 110 DR /00l B R i A %
B I ZE e o AFARSRE B R B s 2 LR AR S
ARG IO 2 GGk, 7 1L e
SERF AR P AERE N K 1,931.1 mm, “TIRELS R
B KB, /TR 25 SRAR 5 7R 32 X 3 () b
W AMET-ZE W ZE 8 2 A FE AR — B0 KA
£ o AT 0L G N B AR B B ) 55 L 1Y) 52
IR AT HEAE T I Js PR ) o A A 5 A KL i
BAHIE, HEBAREERSP MK FR L 1 F
A E R, WHE EA R O, AT 10
mAM20 mif ke, SeEER R A (Pinus kesiya
var. langbianensis)FE1UKA(P. armandii)Ft 5 4 3£ 11
EEB 2053 J27.1 £ 10.4%0112.5 £ 7.2%, i HAbAE
5 P BEAT o3 A o AT TBR P 1R S ) e S5
N T N e T 1 U 5 U S o SR ST N
W R B K BT/ REK O 22 HAR B s, NG
B A AR (L0 o R AR, PR AR R TE AR AR 21K
IYAT R B AR S 2 R5E

12 20N B AR A A I AR ) AT R T
) o P A AR 6T AR5 A A 1) R BRI LA
KR b o, WGRON CLE B UE S B A A
A B A HILE -, RN BIRZ, M AEREDT

A K B IR H0R D 10 % (Hylander, 2005). X,
B A AR A= ) SR 48 D3 8K ) I (7] (Freiberg
& Freiberg, 2000), )& A7 T M el Ji J2 10 B A2 A
V), BT RE, — & TIFH 102
SE 2 I IA) A BE 2 2] J5U 45 IR A& (Nadkarni, 2000).
I ARSI KRR 2 CL4920-30 2 11 7 12,
TR S DX S B AR 1T RRL P B A4 R A0 PR 3 A R R SRR B
PIWER Sy 5 MR A RE T (B U5 AH R 10 mA120
mAEAT A AR ) 2 HAG 140 mAI80 mKI AT o

MR TR R R T EARE, MR
B il TR, R TE O U, JEIL K
I3 TR BB T R E B s . R
F BERL )N A0 TR IR B 2R AT AN [F] 1 AR 35 2 22 )
ARG 225 IWHCIRZY . AR | SP4 7R S 2, 3L
i - B8 ) B #7959 (Gimingham & Birse, 1957), 1
i PR R 2R D0 DR et B LA 1T 1 4 25K (Bates,
1998) o LEASCHTRI > B A B AE o SR 0 1) A 30 7Y
h, U MER A SR A (A AE A B2 1Y)
WL A7 5 o AERFEA EEE AP R AT BB
#AEI, LA B & (Dicranodontum denudatum) Rl
WA B #E(Ditrichum  pallidum) J3 R I NER G £
b 7y A AE 52 T ARG RE A (20 m), BL4iR &
(Leptozia trichodes) } X3 (1) 28 23T M & vh AR AR Y
(I AN EE T 1 (40 mANI80 m). MAERIZEARZL () Al
I AAE 2 1 © A5 IR 3E (Baldwin & Bradfield, 2005);
AT LR AR L3 R 5T 1 DK 20 A ) 2 0] Ak g
25 FHURIA BT ()46 75 (Bates, 1998). MAE BRI 4 #F
MG BRE B R e B —E g
RS

AR R R AR BT 7 A2 11 320 25 280N AN B B 7K
AT, AT TIRAS R O AN XU S5 A A
15 EVIFNA IR A4k, DRI 00N AN 2% Jmy BRAE AT
IR FA R T B ARG o BT B4 Ry X6 7K o3 4%
PSSR A v ) e R L RARER, ) M AT AE R
TR A e 3 e A A ey SR ) Tl HRAR
L2 Prk s, R HE &R - 22 57 6¥ (Floribundaria
walkeri) HVE AP U AT AE 10 mifar s I
RBEAE A VAR R SR BT, )2 A
7E10 mEASM &A1 T L8450 SR R A 3 A1 AL
PR B TMIREIEE, AL LA E & SR ) A0 2
H SRR .
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