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Interspecific relationship of dominant populations in relict deciduous

forests on Mount Tianmu, Eastern China
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Abstract: Relict plants are an important component for protection and restoration of biodiversity in a region.
To explore the symbiotic relationship and coexistence mechanism of evergreen, deciduous and coniferous trees
in a relict deciduous forest of the National Nature Reserve of Mount Tianmu, Zhejiang, China, their floristic
composition and community structure have been surveyed in 196 plots. The interspecific association, interspe-
cific correlation, and niche breadth were determined using a correlation analysis and niche breadth analysis.
Results indicated that species pairs with significant (P<<0.05) and highly significant (P<<0.01) differences ac-
counted for 20.77% ; whereas pairs that were negatively correlated comprised of 55.85%. The interspecific re-
lationship among relict broadleaf tree species was significantly and negatively correlated with a mutually exclu-
sive spatial distribution. The interspecific relationship between long-lived relict deciduous tree species, such
as Nyssa sinensis, Liquidambar acalycina, Liquidambar formosana, or Emmenopterys henryt, and other de-
ciduous tree species was significantly and negatively correlated, but was significantly and positively correlated
with evergreen broadleaf tree species. Thus, relict deciduous tree species with tall stature were coexisted with
other deciduous broadleaf tree species at succession serial and with evergreen broadleaf tree species at vertical
spatial scale. [Ch, 4 fig. 3 tab. 26 ref.]
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Figure 1 Sampling routes in the core area of National Nature Reserve of

Mount Tianmu
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Table 1  List of main trees in relict deciduous forests

95 LYl A i 4 &%

1 Witz Cryptomeria fortunei (-3l 128} Taxodiaceae W2 Cryptomeria

2 K2R Cunninghamia lanceolata e Saus A2 B} Taxodiaceae AR JE Cunninghamia
3 HERS Torreya grandis e g 21 G K2} Taxaceae HERS & Torreya

4 /Nt Xl Cyclobalanopsis mysinaefolia B o i 723} Bl Fagaceae HWMXJE Cyclobalanopsis
5 Mt X Cyclobalanopsis gracilis B R 73} B} Fagaceae #H X J&E Cyclobalanopsis
6 Wi X Cyclobalanopsis stewardiana B Ll it 73} Bl Fagaceae #H X & Cyclobalanopsis
7 2EiE AR Daphniphyllum macropodum L i - JE K At #} Daphniphyllaceae JK K HJ& Daphnip hyllum
8 K-8k Lithocarpus henyri o i 5¢ 3} Fl Fagaceae FiKRIE Lithocarpus

9 HI [ B Litsea coreana var. sinensis o i K8l Lauraceae KRZTIJE Litsea

10 251 Phoebe sheareri e e KBl Lauraceae T AF}F Phoebe

11 VUL AL Symplocos setchuensis B o i IR Symplocaceae IR JE Symplocos

12 &4 Pseudolarix kaempferi gkt P %} Pinaceae ¥AJ&@ Pseudolarix

13 X TB A cer palmatum 1l BRI EL Aceraceae TR B Acer

14 WA Albizia kalkora 75 i i it TR} Leguminosae GWE Albizia

15 EARIRW Carpinus viminea & -l HeAF} Betulaceae KEHME Carpinus

16 ML Cladrastis wilsonii 5 i 2 #} Leguminosae FHLIE Cladrastis

17 JT BB Cornus controversa & - fig - 1IZ€ 38R} Cornaceae PEAJE Cornus

18 VU B 4L Dendronenthamia japonica var. chinensis T g 11285 F} Cornaceae VUREAE)E Dendronenthamia
19 #1AK 22 Magnolia cylindrical i et 7K 22 Bl Magnoliaceae K% )& Magnolia

20  #H Palbergia hupeana 0l nt & Bl Leguminosae WA Palbergia

21 WA Platycarya strobilacea 75 i i i PR} Juglandaceae HFHWIE latycarya

22 BEAK Padus buergeriana & i 4 FL Rosaceae P72 )8 Padus

23 B Quercus serrata var. brevipetiolata & -l 5¢ 3} F} Fagaceae BB Quercus

24 KL Styrax obassius & - fiE - % BB} Styracaceae LB Styrax

25 WP Toxicodendron succedaneum & - fig - B FL Aceraceae WIS Toxicodendron
26 PEW Zelkova schneideriana’ - fig i i FE Ulmaceae PEW B Zelkova

27 HEMI Cyclocarya paliurus 75 i i 1t HBEE} Juglandaceae HEMIE Cyclocarya
28 FHRM Emmenopterys henryi” 75 i i 1t Pt # B} Rubiaceae HRWIE Emmenopterys
29  GUHEA Euptelea pleiospermum’ & i i A B Eupteleaceae i NJE Euptelea

30 i Liquidambar acalycina® & i £ 2%} Hamamelidaceae WA E Liquidambar
31 WA Liquidambar formosana’ & -l - 42 H L Hamamelidaceae WA R E Liquidambar
32 R Nyssa sinensis” auglyy R BEL Nyssaceae WHERRE Nyssa

YW % by o 352 7% I R

2 %R
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44.15%; RAEREER) 277 X, 5 55.85% (K 2) . M B IEEREE ) 44 %), B EIEEEEH 11 %, — B IE
BEZEH 164 XF, 2300 i M5y 8.87%, 2.22% 1 33.06% ; W% W & B4 Y 25 %F, W R Lh 23 %),
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Figure 2 Semi-matrix of }” test correction association of 32 populations in relict deciduous forests

2.2 ThigtE xR

Pearson M ¢ R HRR Bo 4 AW . FPout ] S IE ARG R 183 X, i BLXTEAY 36.90% 5 S HiAHSCH) 313
X, 5 63.10% . M IEAHSCHY 42 X, B IERIOCHY 18 X, —MIEAHSCHY 123 XF, Jdill o B By
8.47%, 3.63%AN 44.15%; M & & URISGHY 2 X, W35 ARG 15 X, —MefiAf e 296 XF, 435 i 3 4L
1 0.40%, 3.02%F1 59.68% (&1 3) .,

Spearman Tk AH ¢ R EK B0 45 F B . AT 2 IEAHOCHY 218 X, X E Y 43.95%; R AAHEH
278 X, i 56.05%, HRFEIEASCH 49 XF, WEIEAM I 20 XF, —BIEFICH) 149 X, 205 i X%
(%) 9.88% , 4.03%H 41.73%; e GUAHICHY 33 Xb, W35 FUAISE 38 X, — M AAASE 207 X, 23505 &
XTI 6.65%, 7.66%F1 41.73% (&l 4), Spearman FEAH I REK 10 45 - Won , 35 54 0 35 10 ROk 250
= T Pearson A R BRI R, 5 x> Ko g WAL, Ui Spearman FkAH 3¢ 2 B0 BB ME A 09 2 &
MR R AH B &R, KA x2 KL 56 AT Pearson AHC RELAA L

+ 358 P I A R TR) A7 A 0 B R A DG I RO G B Zelkova schneideriana 55 W R Nyssa
sinensis; 71 AW Emmenopterys henryi 5 8t & Liquidambar acalycina, W Liquidambar formosana,
WERB; 8K K Euptelea pleiospermum 58N, 5 R2R; BLERESNAE; WA SRS 8 Xt
(R 1, Bl 4), FstismtidmtRah 5w e F ) i SCHE M RN 5, A7 76 B 35 50 2 3% A OC R A 15
X, AR 5 /N X Cyclobalanopsis mysinaefolia, #W 7 X Cyclobalanopsis stewardiana, 381k
Daphniphyllum macropodum, WA #% Lithocarpus henryi, V4)I[ 1L Symplocos setchuensis; i 5 5/
W, wHE R, SRR, KHAAR, RIS ; A7 35 s B35 ORI SC AT 26 X, i 2
Cyclocarya paliurus 5 X, Z8ikA, MWL ; 9F K5 K Cunninghamia lanceolata, 4HW 75 X
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Figure 3 Semi-matrix of Pearson correction correlations of 32 populations in relict deciduous forests
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Figure 4 Semi-matrix of Spearman rank correction correlations of 32 populations in relict deciduous forests
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Cyclobalanopsis gracilis , NEF X, WX, ik, KRR, ES/EER, wrE X, ik
A, Kt gk, TNLELE (R 1, Bl 4), 5t i RE A il 55 0 7 it il i R ], 7 A 2 s e
FIEM A 13 X5, WFERW 51T 5 W Cornus controversa, LW Platycarya strobilacea, E#1E Styrax
obassius, Wi Padus buergeriana; ARSI GMH, WAL, (EFM, BEAR, BWH Quercus serrata
var. brevipetiolata, EIXTE; B 53 )T Acer palmatum, TR Cladrastis wilsonii 55 ; 17 7F B 3 5%,
e i A SE A 8 XF, WA A 5 1 & WK Albizia kalkora, M Palbergia hupeana; B & 54T &
B A SIOREAE, IR, BEAR, ERE,; AW SEME, ARSI X (K1, K4),
23 AEBMEE

2 P ARSI R A XA E R R . 32 D FEMB AR PRSI EZES, WM B
A58 BEAHR B R (2 2) o LA Shannon-Wiener 38 BN, WM FAZA | /NIE5 X KA AR 7% WA b
HEMNA AR SO SR K, H OB AL 4.0 LU by BAERIFRERL . BRI OR 0 A S A SE BE SR, HB,
{EIFE 2.5 IR 5 Hofth 25 AW FR A9 A= 2807 58 BE B R 2.5~4.0, v 4 /> o 353 9 - ) I B0 7 A 28567 5
FANBUT B RR  B A R AR, B 4500 3.797, 3.622, 3337 F13.228(%K 1~2),

K2 FEEAYEERIMENESLEEE

Table 2 Niche breadth value of 32 populations in relict deciduous forests

REVE 9 B; B/ HEVE 9 ' B; B;
1 3.371 0.128 17 3.000 0.078
2 4.130 0.262 18 2.864 0.073
3 3.428 0.122 19 2.944 0.093
4 3.767 0.189 20 2914 0.060
5 4.018 0.208 21 2.725 0.054
6 3.566 0.139 22 2.872 0.077
7 3.836 0.175 23 2.552 0.055
8 4.270 0.300 24 2.981 0.085
9 3.902 0.207 25 3.076 0.092

10 2.847 0.067 26 2.426 0.042
11 3.416 0.124 27 4.121 0.253
12 2.965 0.091 28 3.337 0.122
13 3.110 0.101 29 2.184 0.030
14 2.902 0.084 30 3.622 0.152
15 3.628 0.173 31 3.228 0.097
16 2.458 0.053 32 3.797 0.193

3 WHwEE®w

31 FEEMEAMKMMNESLS N

TR 1) B0 45 AR A OGS AN [ AR A 25 (B) 43 A b A B OCER Ve, 38 2 Vs AR B 25 e sg o 1 ) Al 40 A T
SRR A R e A A A AR OC R AR TLE . AHIE ST v F ast P i R I RERP R B IEAR OGO R, 2N
WERAICER, HEZEFXT AT AT, DB A 1583 i R i AR DB AR ALY A= 25 0 1 AT R 3L 00 Fh B
5, WA ) A 3 22 S FRp IR] 55 40 S R AFAE A 22 57 . andh A 2210 IX ) B Davida involucrate , 7K
W Tetracentron sinensis, T Cercidiphyllum japonicum =5 - 5t V& M [ A Fob ILA7 707 52 48 8 7 A9 AR
)7, SUERARNHEAR)ZE EEAY A RGN JE L BESE i AR AR AR I R SR U Ml X g5t
& I ] i D A SR A SRS Tapiscia sinensis, #tH, FERE Prerostyrax psilophyllus, $iF A5 75 240
RS EE N 2 Q3 7 S i T AN N/ TR U e S B Y I S 2 1o T o Q0 L 2 I L L RS e O
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I R WA I A AR P X R S B T AE Heptacodium miconiotdes BHE—ENESNES,
FiR)SE AR IR, SRRy sa il ' AR | i 7 v ] A ARG L SRR L i AR A e
PR, 352 7% - ] A o DR o 408 1 1 T 2% 0 B BCR R 71017 A TR ) 5 4 5 5 1 DX T i L
F 35t T R R AR O O SAR RRE , MRIAFAEIE A OGO AR o [RIINY, 35t 9 Il i A A A1 23 A 1 A B 22
B EZE SRR, TR — PR AR S 4, 2 BUE B b SL A7
32 FEEHEAMMMEEMMAMAHLEXR
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