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Table 1  Floristic composition of the relict deciduous forests in the sample quarters

REPSZM Community type I II 111 % \ VI
#EJ7 % Number of quarters 8 10 12 7 7 4
FH No. of families 35 39 40 39 39 33
JE%U No. of genera 56 68 68 64 62 51
%L No. of species 73 103 105 90 77 71
SIEFR I FR Total basal area (m*/ha) 43.31 44.84 43.47 44.92 35.67 11.14
Shannon-weiner $§%{ Shannon-weiner index 1.89 2.17 2.17 1.85 1.42 2.49
AHXF LA RBA(%)
A Nyssa sinensis 38.07* 2.65% 2.90% 3.65%
SREWA Liquidambar acalycina 1.04 30.11%* 5.34% 0.13
HEMI Cyclocarya palivrus 1.80 2.97* 20.45% 2.38* 118 2.15
WA Liquidambar formosana 3.43%* 56.74*
F W Emmenopterys henryi 2.27* 39.94%* 6.73*
i AK Euptelea pleiospermum 23.97*
/N5 X Cyclobalanopsis gracilis 10.78* 6.62* 6.03* 0.02
ZZiEA Daphniphyllum macropodum 6.00% 1.94% 0.37 2.87%
KM #E Lithocarpus harlandii 5.96%* 5.66* 1.66 5.83* 0.31
KA Cunninghamia lanceolata 5.66* 2.07* 12.86* 3.34% 5.30
W42 Cryptomeria fortunei 4.73% 0.33 6.21* 8.77* 4.99
#3 X Cyclobalanopsis stewardiana 3.95% 1.69 2.19* 0.18
PUJI LR Symplocos setchuensis 2.86 1.61 0.99 <0.01
TEILAS Pinus taiwanensis 2.56 0.27 0.58
KEAKRZEF Litsea auriculata 1.87 <0.01 2.12% 0.34
IAWR Albizia kalkora 1.59 0.65 0.41 115
JIWk Kalopanax septemlobus 1.43 4.15%
HHIAR Quercus aliena var. acuteserrata 1.43 2.43% 0.27
#IH A Litsea coreana var. sinensis 1.13 0.69 1.29 0.11 0.11 0.09
B iTF Diospyros lotus 1.04 0.81
MR Cladrastis wilsonii 0.74 0.38 0.64 0.24 2.42%
XY )Tk Acer palmatum 0.48 1.67 0.83 0.38 <0.01
RN Pseudolarix kaempferi 0.44 3.90% 2.76% 7.90* <0.01
WK Padus buergeriana 0.44 1.25 1.47 0.98 4.40*
JENAML Quercus serrata var. Brevipetiolata 0.42 2.45% 0.51 0.31 0.72
EIAE Styrax obassius 0.37 4.95% 0.41 1.00 6.10%
PPEEW Toxicodendron succedaneum 0.37 1.25 1.17 1.96* 0.03 0.63
VU HRAE Dendronenthamia japonica var. Chinensis 0.37 1.14 0.51 2.42%
HAIEIRN Carpinus viminea 0.28 2.85% 0.44 0.22 0.08 1.44
40X Cyclobalanopsis mysinaefolia 0.18 0.33 1.98* 0.22 0.03
KE AR Lindera praecox 0.05 0.38 0.02 0.51 2.87*
JNFAMR Alangium chinense 0.05 0.07 1.56* 0.06 0.90
WERS Torreya grandis 0.02 3.61* 3.82% 0.09 0.11
WEIRAE Corylopsis sinensis <0.01 0.11 <0.01 0.02 3.23%
Wit Mallotus japonicus var. Floccosus <0.01 0.02 0.07 0.87 4.31*
et B RBUR Hovenia trichocarpa <0.01 <0.01 1.45 0.22
INMEERY Pterostyrax corymbosus 1.63
AL Platycarya strobilacea 0.42 0.28 1.31 1.12 7.18*
N4 Populus adenopoda 0.42 0.47 2.69
M Dalbergia hupeana 0.20 0.90 3.00
848 Phoebe sheareri 0.16 4.26*
JII¥E Corylus kweichowensis 0.07 <0.01 0.09 2.24
KA Lindera rubronervia 0.04 1.01 0.02 0.11 0.45
P Zelkova schneideriana 0.02 2.09% 1.78%* 0.03
21K 4 Meliosma oldhamii <0.01 0.46 1.60* <0.01
JTE W Cornus controversa <0.01 <0.01 1.94% 0.11 5.39%
K EAR Celtis chekiangensis 1.82 0.85 1.80
AEIREPA Juglans cathayensis var. formosana 1.06
21k Machilus thunbergii <0.01 1.35
530 Cercis gigantean 1.02
5L Ailanthus altissima 4.26
FAh Eucommia ulmoides 2.66
KR Quercus acutissima 3.92
SN Pinus massoniana 1.18
AL Paulownia fortunei 1.49
TMAS Camellia oleifera 1.57
Wit Maclura tricuspidata 1.26
FA 7 T-4&Hi Carpinus cordata var. Chinensis 8.44%*
1EViAG Pterocarya insignis 1.35

HAXTOCHEE /N T 1% IERIILEN 5 * AL

ARARMEY) Z RN 1.89, 5 1B (Nyssa AR(Daphniphyllum macropodum) REEV% F- LA HEF
sinensis) . /N5 XI(Cyclobalanopsis gracilis) . 321k AARZH LM A5 ATAR)ZE . WIRARZFIEAR)Z
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Fig.3 Height class frequency distribution of Nyssa sinensis communities
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Fig.4 Height class frequency distribution of Liquidambar acalycina communities
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Fig. 5 Height class frequency distribution of Cyclocarya palirus communities
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Fig.6 Height class frequency distribution of Emmenonpterys henryi communities
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Fig. 7 Height class frequency distribution of Liquidambar formosana communities
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Fig.8 Height class frequency distribution of Euptelea pleiospermum communities
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Table 2 Topographic characteristics of relict deciduous broad-leaved communities

eS| I A (m) Yehr WeENC°) Wera

Type No. Elevation Slope position Slope Slope exposure
I 8 760~1 050 VS, SS(5), HH(2) 31.0£10.2 N(2),E,SE(5)
I 10 780~1110 VS, SS(4), HH, CS(4) 23.7+14.6 NE,E(5),W,SE,SW,S
11 12 600~1 030 RB(3),VS(2), SS(4), HH(2), CS 30.4+8.5 NLE(5),SE(2),SW(2),S(2)
v 7 880~1 150 RB(5),HH(2) 23.4+10.0 NE,E(2),SE,SW,S(2)
\Y% 7 360~540 RB(2),VB,SS(3), HH 19.9+7.4 E,W,SE(4),S
VI 4 1 000~1 150 RB(4) 26.5+5.7 N(2),NE(2)

RB, 74K River bed; VS, &3 Valley slope; HH, 433k [U1# Head hollow; CS,TfiJ Crest slope; SS, 3i#h Sideslope. ( LIFIEFE[H] The same as
following ) N, Jt North; NE, %t Northeast; NW, P4t Northwest; E, % East; W, 7§ West; SE, 4 Southeast; SW, Vi Southwest; S, 7 South;
N,NE.NW 43 Shady slope, E,W Jy2{FH3% Semi-shady slope; SE,SW,S JyBHI Sunny slope &5 P BT IR 2 kL _E 142 The Number of quarters

more than 2 times in each micro-topographic unit or aspect was listed in bracket.
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Differentiation pattern and topographic interpretation of tertiary relict
deciduous forests on Mt. Tianmushan, Zhejiang province, China
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Abstract: The distribution type, habitat characteristics, floristic composition and community structure of relict deciduous
broad-leaved forests have been studied in this paper. The results indicated that spatial distribution of relict deciduous trees was
different along micro-topographic units by the analysis of cluster analysis. Cyclocarya paliurus was widely distributed and
dominated on river bed and valley slope between 600 to 800 m a. s. 1. The abundance and dominance of Liquidambar formosana was
higher on sideslope and river bed below 800 m a. s. 1. Above 800 m a. s. 1., Liquidambar acalycina was dominanted on sideslope,
valley slope and crest slope, Nyssa sinensis was on head hollow and sideslope, and Emmenoptery henryi was on river bed and head
hollow. Euptelea pleiospermum was only located on river bed between 1 000 to 1 200 m a. s. 1. The result of CCA analysis indicted
that community distribution was significantly affected by altitude and micro-topographic units. The effects of slope and aspect were
secondly. Low-altitude dominant species L. formosana was replaced by L. acalycina, E. henryi, N. sinensis at high altitude. The main
companion species Cyclobalanopsis gracilis were replaced by Daphniphyllum macropodum, and Quercus acutissima was replaced
by Quercus serrata var. brevipetiolata. Hence, the species coexistence mechanism in relict deciduous broad-leaved forests of local
area should be further studied to provide practical guidance for conservation and restoration of relict deciduous broad-leaved trees
especially the rare and endangered species.

Key words: micro-topographic gradient; community type; structure characteristics; CCA analysis



