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Abstract: [Objective] The objective is to analyze the ecological niche and interspecific relationship of
Machilus and Phoebe forest in Jiande Forest Park, home to the largest existing natural Machilus and Phoebe
forest in Asia, so as to provide theoretical basis for its protection, population restoration and near-nature
management. [Method] Based on the survey data of 1 hm* sample plot in July 2023, the ecological niche and
interspecific association of 19 dominant tree species with important values= 1% were examined, including M.
pauhoi, M. leptophylla, M. thunbergii, and P. sheareri, through species composition, niche breadth, niche

overlap index, y* test, variance ratio method, interspecific association coefficient, and co-occurrence percentage.
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[Result] (1) M. pauhoi had the highest important value (23.44%), and was the constructive species of the
community. The important values of M. leptophylla, M. thunbergii, and P. sheareri were 1.20%—1.80%, ranking
after the 12th place. (2) In the sample plots, there was a high niche overlap between M. pauhoi and other
dominant tree species, among which the ecological niche overlap value with M. leptophylla was as high as 0.87.
The niche overlap values between M. leptophylla, M. thunbergii, P. sheareri, and other tree species were
relatively small, ranging from 0.10 to 0.50. (3) There was a significant positive correlation (P<<0.05) among the
dominant trees in Machilus and Phoebe forest in Jiande. The y* test, interspecific association coefficient, and
percentage of co-occurrence revealed that there was a strong correlation between M. pauhoi and 18 dominant
tree species, while the correlation between M. leptophylla, M. thunbergii, and P. sheareri and the dominant tree
species was weak. (4) Regression analysis showed that interspecific association coefficient, and percentage of
co-occurrence of the main dominant tree species were significantly positively correlated with the ecological
niche overlap value (P<< 0.01). [Conclusion] The species of Machilus and Phoebe forest in Jiande are
relatively independently distributed and in the middle stage of succession, with loose interspecific relationship.
Appropriate measures such as selective logging and understory replanting can be taken to achieve long-term
stable growth of Machilus and Phoebe trees. [Ch, 4 fig. 2 tab. 33 ref.]

Key words: Machilus and Phoebe; ancient trees; ecological niche; interspecific association; dominant tree

species; Jiande City in Zhejiang Province
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FIAE KBS SRR SR, ELAIEIER)E Machilus. )& Phoebe T8 1) 2 FAE ) B ik
GAEBE . TR NI LA A S EHARSEHRER, TEBAFIESEZBH D, &R AMT
BEBESMIRE, DHEBRA AN AL A . L0 Machilus thunbergii 5 W& Liquidambar
formosana . W Ulmus pumila. K% Quercus fabri ST BAG m A S HEEE, BN IETER ML,
WD E SR SR, 0TLEREI R A R H . 22K WE5EE . BAT Phyllostachys
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82%, 4EHMEH 1762.0h, DAETCFENI N 265.0d, TIEELIFYELTIE N £, +2EREEH 30~80 cm.
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R E A H AR A S TR, AR . 20 . SR B A A T B RN
22 ABMNEERE

A A BRE VR U 35 Y Pianka Az A5 B S HEECUNE] 1 PR o FEAE = 1% 090 30 Fi 28 5 1
171 HFPXF T, A 164 RS RIFEAEAESOIES, TITAFIXTEY 95.91%, A Fiou 9 A 2507 5 S 54K
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Table 1 Importance values and niche width of dominant tree species
| . ) L
He# bi:L7] SR /om IR R /m AR EEEH/% B
S L
1 WAL Machilus pauhoi 122 9.6 347 23.44 2.62 9.44
2 #th# Castanopsis eyrei 13.9 95 159 13.92 234 8.10
3 L §E#% Castanopsis jucunda 10.6 8.1 34 5.30 2.56 10.80
4 ¥ Castanopsis fargesii 9.0 7.5 76 4.98 2.63 10.11
5 FEIE I FRM Itea oblonga 10.5 6.8 123 4.84 2.72 12.06
6 H X Cyclobalanopsis glauca 15.6 10.5 58 4.53 2.48 9.02
7 BALERI Camellia fraternal 10.6 7.6 124 451 2.52 9.82
8 WEAS Eurya hebeclados 9.9 7.3 126 431 2.35 9.31
9 Yint-FEE Cinnamomum subavenium 9.9 7.9 72 2.98 225 8.15
10 WA Liquidambar formosana 10.0 7.7 12 2.02 1.98 6.55
11 WU Alniphyllum fortunei 6.8 7.2 36 1.82 1.52 3.66
12 AEAR-AMM Machilus leptophylla 95 8.6 28 1.73 1.41 2.98
13 L4 Machilus thunbergii 10.9 8.3 19 1.68 1.97 5.65
14 BINFM Alangium kurzii 10.8 7.4 31 1.66 1.76 4.06
15 KT Schima superba 19.5 113 16 1.47 1.37 3.12
16 &K Symplocos stellaris 11.1 6.9 12 1.40 2.34 9.80
17 WA Loropetalum chinense 6.3 6.7 9 1.31 1.89 6.37
18 JERZ AT Ternstroemia gymnanthera 7.8 7.0 12 1.30 2.14 6.76
19 46 Phoebe sheareri 235 16.3 10 1.20 1.52 3.76
Mp Ce Cj Cf Io Cg Cfa Eh Cc Lf Af Ml Mt Ak Ss Ssl Lc Tg Ps
Mp 0.07/0.40/0.43/0.35/0.14|0.25(0.18{0.19]0.44|0.67|0.87|0.27|0.74 | 0.04| 0.42| 0.08|0.13|0.20
Ce 0.19/0.28/0.37/0.68/0.37/0.39(0.53|0.10{0.25]0.20{0.12 [0.33|0.60 | 0.47| 0.45| 0.60| 0.00
Gj 0.47/0.81/0.27/0.670.65|0.52|0.49]0.26|0.20[0.50 [0.30|0.27|0.57| 0.39|0.38{ 0.04
cf 0.53/0.340.58/0.58|0.37|0.67|0.24|0.20(0.45[0.21|0.14|0.27|0.21|0.45| 0.04
lo 0.35(0.80(0.82/0.790.51]0.34|0.20{0.49|0.32[0.19[0.620.46 |0.47 | 0.04
Cg 0.30(0.38/0.480.13|0.14|0.20{0.08 | 0.17]0.31|0.360.700.33|0.03
Cfa 0.96(0.79(0.35/0.49/0.20|0.43|0.27(0.10{0.66 | 0.540.61 [0.30
Eh 0.80(0.31/0.43/0.20/0.37/0.23{0.13{0.59|0.58 0.62 [0.00
Cc 0.28(0.36(0.20(0.34|0.28|0.27/0.57|0.49|0.32{0.00
Lf 0.03(0.20/0.25/0.08/0.06|0.19/0.10{0.21|0.06
Af 0.73]0.09(0.88(0.07(0.59(0.22/0.390.00
Ml 0.07/0.81/0.00{0.22/0.04(0.03|0.15
Mt 0.07/0.14(0.2210.14/0.220.04
Ak 0.35[0.52(0.09/0.28|0.00
Ss 0.35(0.07/0.240.00
Ssl 0.26/0.58(0.10 1.0
&
L =
c 0.32]0.00 s ﬁ
+a
Ps 0 &

A% BB Ce AR LEHUE; AR fRH; ML AEAHE; Mt 200 Ak, BV Ss. RfF; Ssl
Tg. JEFEAT: Ps. %
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Figure 1
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Table 2y correlation test of dominant tree species
R Mp Ce Gj cf lo Cg Cfa Eh Cc Lf Af Ml Mt Ak Ss Ssl Le Tg
Ce 1.14

CGj 204 2.9

Cf 091 053 415

Io 017 314  9.66% 977**

Cg 083 031 000 093 093

Cfa 021 083  9.69% 150  547* 0.06

Eh  0.08 1452%% 292 171  537% 072 4.72*

Cec 298  550* 009 00l 081 009 059 5.03*

Lf 083 012 095 139 139 000 006 000 132

Af 021 090 050 1.00 1.00 050 2.10 201 3.64 0.06

Ml 035 171 034 012 0.2 252 073 3.08 013 018 0.04

Mt 1.4 041  452% 183 1.8 031 351 150 002 012 000 041

Ak 000 041 152 183 1.8 152 351 150 002 012 7.65%*% 041 0.05

Ss 3.87¢ 262 034 012 012 203 004 116 013 0.8 004 106 0.11 0.1

Ssl 008 015 078 050 293 3.04 200 008 003 000 472* 002 021 8.83* 0.2

Lc 281 351 006 001 001 050 021 201 364 050 021  0.04 000 000 004 027

Tg 0.0l  695* 221 026 026 220 140 5.69* 033 007 041 074 059 059 L11 001 2.39
Ps 035 10.62** 252 012 223 034 073 728% 498 018 151 000 0.11 262 1.06 1.06 151 3.30

VA . oM REEPEN B3 (P<<0.01); *MEXZETEL 3 (P<<0.05). Mp. BIFEIEMR; Ce. SiHhE; Cj. DHEF%S; CF #%; To. JIE M FUM;
Cg. HX; Cfa. BIEERZS; Eh B Ce dUM-FiE; LEWE; AL SR ML ERR; Mt Z0R; Ak B/AMAN;
Ss. Afaf; Ssl. ERK; Le. MA; Te B F; Ps. 2.

242 B FZ& ME2AAL SHTRY 171 AR BCEE R B, RIEBREE RS 113 X%, SR
66.1%, TAHREERXTECH 58 XF, HEH R 33.9%, IEMCEEL A 2: 1, M B FIEBE, (P<0.01) IR
36 X%, EMTEUY 21.1%, B3EIEBES (P<0.05) IIFPECH 34 XF, (HEN 19.8%, A EIEBESH
43 %, R 25.1%, BB FERBELS (P<0.01) A 14X, Gl 8.2%, WEMBLE (P<0.05)4F 16 X,
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XA IEIRE, (P<0.01), SARMT, dintAk: . X, BTAES 4 R R4 8 RIS (P<0.01);
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45 (P<<0.01); £t S5HTHE . B . 4t FEE. SR . BN, Rfar, AR JER A AR W2 Uk
45 (P<<0.01),

243 xR BT F LEHHE SRS R W B 30 B F EBRYE (P<0.01) R A
7, R 4.1%; B IEBES (P<0.05) A 50 XF, (O 29.2%; AN B IEEKLS (P>0.05)F 82 X,
i 48.0%; JCHEZEYE (P>0.05) Jy 32 %F, (5 BRI REY 18.7%., 046 T i 5 4% S 4 i 35 IR R4S (P<<0.01),
ARG ICIREEYE; RARM SEL A . AR, ZRRE 10 MRS E; 205 BAGERS . B
BRI ¥ DHEAE S 3 EERSS (P<<0.05); S5 ARMT . dHHEEE . BALESRRSE 12 DRFICES,
PE, 58, HXE 6 AMRFP R I IERES (P>0.05),
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m|m|afe]lo 0 -0.33<C,<0 NINEYEIG ©0.30<C,<0.45
m|mja|aCg 2 —0.67<C,<-0.33 | m|m|afalCg 1 0.15<C,<0.30
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Ale|a|ale|a]|e]|Eh m|(e|a|la|a|m|a|Eh

Ole|m|m|a|m|a|a|Cc O|la|m|m|m|m|m Cc

e | |a|le|e|0|m|0]|A|Lf ololoflolo|o|lo]|o|al|Lf

m(a|a|e|(e|a|e|e|e]|0|Af ololofo]o o m | o0 |Af

e|r|o|lololalololo|lm|a M o ololo|alalalalola (Ml

o|A|lo (0|0 | |0 A |m|m|m|A|Mt ojlo|m|m|m|0|m olol|ol|a|Mt

B (A|a|o|(o|a|o|a|m|m|a|r|m|Ak olm|m|o|m|o|lo|lo|ala]|ol|Ak

0] [ ] a | | | | [ ] A A | | A n @] (m] ] SS AN o [m] a a @] a [m] A ] A [m] a SS

o|lo|a|la|e|e|e|(m|m|0|a|0|m|a|m|Ssl olo|m|m|m|m|mfofo|o]|m|[af|o]|al|o|Ss]

Ale|m|o|m|a|r|e|e|n]|n o|o|m|A|Le ololololo|lolo m|a|lalalalalolalle

ODje(e|m|a|e|aje|m|o|m|am m | m|m | m|Tg o|la|m|ofo|m|m|afo|o|o|alo|lo|loflo|o|Tg
olalolalofjololo|m|o|m|oflo|lo|lofo|o IPS oflalalolalolalalalolalololalalala /\IPS

Oyl 35 IFIRE, . AN IEIY:; MNAEEIFRL; ON O Jyil WA IEHRA, . AMCYEE ERS: oD WA RN,

Wi 25 kGl s AN kLS DA RZE k. Mp. e ANHTCERZEYE. Mp. BITEIERE; Ce. fithE; Cj. SHEFE; CL 8 o

TR Ce. HihE: Cj. ZHEH: CF ¥ To. JIEM- BRI Cg & B RA: Cg. HM: Cfa. BIEESZS: Eh B Co. glint

Cfa. BACESJS: Eh BB Co 400 L LL WA AL B ke LEE; AL WM, ML R0 Mt 200 Ak B\

#; ML AEZRH; Mt Z00; Ak, BJ\AMG Ss. ARffs Ssl &R s Ss. Afaf; Ssl R Le MEA; Tg B A; Ps. Ko

Le. #EAR; Te JEEA; Ps. %o
B2 ARAA AR B L SRR

Figure 2 Semi-matrix diagram of association coefficients of
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