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Abstract: Epiphytic bryophytes play significant roles in maintaining water and nutrient cycles in the forest
ecosystem. However diversity and distribution patterns of epiphytic bryophytes in forest canopies are understudied be—
cause of the limitations of canopy investigation techniques. Epiphytic bryophytes and their life—forms were investigated
from 69 trees in thirteen vertical segments using a canopy crane in a 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 were as follows: In the study area 90 species belonging to 60 genera and 25 families were recorded. Lejeu—
neaceae was the most species—rich family representing 25.6% of all bryophyte species recorded. Three special ecological
types were extracted from the thirteen vertical segments including sundoving bryophytes ( >45 m on tree trunks in the
forest canopies of emergent trees) shade-oving bryophytes ( <15 m on 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 lifeforms increased. The relative humidity vapor pressure diameter at breast
height ( DBH) and bark roughness had significant influences on the distribution preferences of epiphyte life forms. In
conclusion epiphytic bryophytes show different lifeform compositions and morphological structures in response to chan—
ges in the micro-environment along the vertical gradient of hosts while bryophytes assembled in the same micro-habitat
usually have similar adaptation mechanisms. The epiphytic species with obvious preferences for specific microhabitats can
be used as indicators during the monitoring and management of habitat changes in the forest canopy.
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Table 1  Description of host traits
DBH ( cm) Tree height ( m) Bark roughness
Host t Number
ost type ( plant) Min Max Mean Min Max Mean Min Max Mean
value value  value (0% value value  value cv value value  value cv
Upper trees 20 25.7 113.1 76.3 0.44 26.4 69.0 50.2 0.33 2 8 5.45 0.41
Middle trees 25 16.1 38.4 25.0 0.20 11.6 24.6 19.3 0.15 2 5 3.08 0.23
Lower trees 24 7.6 14.3 11.1 0.19 6.8 16.0 12.3 0.22 2 5 2.67 0.33
2 Spearman
Table 2 Spearman correlation matrix among the eight environmental factors
Photo— .
Relative Air synthetically Wind Vapour Bark DBH Tree
o . speed pressure Roughness height
humility temperature active
radiation
Relative humility
Air temperature -0.997
Photosynthetically active radiation =0.997 1
Wind speed -0.997 1 1
Vapour pressure -0.003 0.008 0.007 0.007
Bark roughness -0.352 0.348 0.347 0.347 -0.281
DBH -0.535 0.534 0.534 0.534 -0.301 0.591
Tree height -0.997 1 1 1 0.007 0.347 0.534
P <0.01 .
Note: Correlation index was significant ( P<0.01) . The significant number was bold.
al. 2017) ( CCA)
o H6.H7
CCA 3.1 NN
o CCA 69 13 316
(HI-H3 H4-H8 H9-HI13 ) 90 60 25
R Labdsv ( Roberts o 37 19 6 53 41 19
2016) IndVal . ( Lejeuneaceae)
IndVal  ( Dufréne & Legendre 1997) 25.6%
IndVal 0.7 ( Meteoriaceae) . ( Frullaniaceae)

( 2001) .

8.9%

6.7% o
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Table 3 Epiphytic bryophytes taxa life-form

N

~

vertical segment preference and indicator value ( IndVal)

in a tropical dipterocarp rain forest of Xishuangbana

Taxa Latin name Life—form H2 H3 H4 H5 H6 H7 H8 H9 H10 H11 H12 H13  IndVal P
Claopodium prionophyllum v v vV 1.000  0.005
Fan
Cyrto-hypnum pygmaeum Y 0.333  0.246
Weft
Homaliodendron microdendron Vv vV 2 1.000  0.003
Fan
Rhynchosegium inclinatum v Vv 0.667  0.038
Weft
Phyllodon bilobatus v 0333 0.240
Rough mat
Isopterygium minutirameum vV vV 0.667  0.055
Rough mat
Radula javanica Vv vV Vv 1.000  0.007
Smooth mat
Haplohymenium triste vV v vV 1.000  0.005
Weft
Lejeunea sp. 1 Vv 0333 0.249
Smooth mat
Plagiochila trabeculata vV Vv 1000 0.005
Fan
Taxithelium oblongifolium v 4 0.667  0.034
Rough mat
Plagiochila nitens v vV 4 1000 0.004
Fan
Trichosteleum sitgmosum Vv Vv vV 1.000  0.007
Rough mat
Fissidens hollianus vV 0333 0238
Fan
Metzgeria conjugata vV 0.333  0.242
Smooth mat
Exostratum blumii 2 0333 0.204
Short turf
Taxiphyllum taxirameum Y 0333 0.227
Rough mat
Porella campylophylla Vv 0333 0.229
var. ligulifera Fan
Garovaglia plicata vV 0.333  0.211
Pendant
Aerobryidium wallichii Vv 0333 0.246
Pendant
Leucophanes octoblepharioides \ 2 vV \ 0.870  0.007
Short turf
Mitthyridium flavum Vv Vv vV Vv 0.806 0.014
Short turf
Scrrhopodon tjibodensis v vV 0.400 0.294
Short turf
Plagiochila furcifolia Vv Vv Vv Vv Vv 0.738  0.021
Fan
Chaetomitriopsis glaucocarpa 2 vV 0.185 0.678
Rough mat
Caduciella mariet v vV vV vV v 0.947  0.001
Fan
Isocladiella surcularis Vv Vv Vv vV Vv 0.849  0.007
Fan
Chetlolejeunea trapezia % vV Vv v 0.909 0.012
Smooth mat
Frullania musciola VoV vV 0.543  0.092
Smooth mat
Lopholejeunea subfuscata 2 4 \ 4 0.450 0.208
Smooth mat
Spruceanthus polymorphus vV 0.200  1.000
Smooth mat
Cololejeunea planissima vV 0.200  1.000
Smooth mat
Leptolejeunea elliptica vV 0.200  1.000

Smooth mat
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3
- . . H2 H3 H4 H5 H6 H7 H8 H9 H10 HIl HI2 HI3 IndVal P
Taxa Latin name Lifeform
Erythrodontium julaceum Y 0.200  1.000
Smooth mat
Herpetineuron toccoae Vv vV 0.400 0.270
Tall turf
Groutiella tomentosa Vv vV Vv v Vv 1.000  0.004
Rough mat
Cheilolejeunea eximia VvV Vv vV 0.250  0.460
Smooth mat
Frullania fuscovirens vV 0.48  1.000
Smooth mat
Frullania ericoides vV vV vV VooV VvV 048 018
Smooth mat
Thysananthus flavescens v v % 0267 0511
Smooth mat
Caudalejeunea recurvistipula v v vV v 0.800 0.023
Smooth mat
Cheilolejeunea ryukyuensis Vv vV 0.400 0.297
Smooth mat
Lejeunea anisophylla v v vV v vV 0.361  0.394
Smooth mat
Acrolejeunea sandvicensis v v Vv V.o 0246 0516
Smooth mat
Plagiochila parviramifera % vV vV vV 4 \ vV 0.833  0.009
Fan
Calyptothecium wightii vV vV v 2 v v vV 4 vV Vv v 0.556  0.032
Pendant
Pinnatella ambigua Vv vV v % Vv 0.905 0.011
Fan
Mastigolejeunea auriculata v v v vV v 0.316  0.468
Smooth mat
Prychanthus striatus v v v vV v v 0.567 0.121
Fan
H1-H13 13 ; IndVal =0.7 ; P<0.05 IndVal o

Note: H1-HI13 indicate the height of thirteen 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.

1 13 . : RM. ; ST. ;
TT. ; SM. o

Note: RM. Rough mat; ST. Short turf;
TT. Tall turf; SM. Smooth mat.

Fig. 1 Percentage of liverworts and mosses

in thirteen vertical segments

2 13
3.2 » Fig. 2 Percentage of lifeforms in thirteen vertical segments

( H1-H5) ( H5-10) (HI11- ( 2
H13) ( 1. (H1-H3 >0.5)
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Fig. 3  Graph of canonical correlation analysis between epiphytic bryophytes and environmental factors

Fig. 4 Graph of canonical correlation analysis

between lifeforms and environmental factors
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