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Abstract: [Objective] The objective is to analyze the ecological niche and interspecific relationship of the
Machilus and Phoebe forest in Jiande Forest Park, which is 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, * test, variance ratio method, interspecific association coefficient, and co-occurrence percentage.
[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
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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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FIARE KB SR SRR SR, ELAAEIER)E Machilus. )& Phoebe 5 1Y) 2 R ) B Hik
SRR HTRIACHBIR LA A BT HARERE, HEMAFEEGE RS>, E4IERAM
BERGMRE, DA B oAt ARG W R B . ZLA Machilus thunbergii 5 WA Liquidambar
formosana . ¥ Ulmus pumila. A%k Quercus fabri ST A S AE S ESME, B SEEFRE.
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1.1 HARXHER

AR A PR, T T VLA T T ek YE R AR AR B, Hb PR AL O 29025745 7~29°27 01 "N,
119°08'45"~119°11'00"E, J& T BL5q 1l ko %4 IX @ W #2408 . AR P3N 17.6
C, Mesm RN 42.2 °C, BRI N —13.9 °C. SRR EN 1700.0 mm, SEXAIXHERE K
82%, 4EHMECH 1762.0h, DAETFENIH 265.0d, TEELIFYELIE N E, +2EREEH 30~80 cm.
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ATTIET R

132 ASEFEHE 2% PIANKA"Y s, THRRAHE Y UL 3R A Levins 25 25057 98 B2 95 %1
(Bp) FlI Shannon £E 2507 SEFEHR AL (Bs), Il Pianka 354 (Oy) THH A BN HEIGEL
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147, Ny 23.44, {HH Shannon A 7557 5& & Al Levins 4= 2507 5% Bl 2.62 Fl 9.44, HE4 A5 3 A0 FIEH
6. AN . LA . 25 A Shannon A A7 58 BE 43 Wi 141, 1.97. 1.52, HEZ4r7IR 55 18, 13,
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Table 1 Importance values and niche width of dominant tree species
N ) A SRR AL
Hes ity FHatEem  TIIREM  AEEUEk /% -
Shannon Levins
1 AL Machilus pauhoi 122 9.6 347 23.44 2.62 9.44
2 #lthi# Castanopsis eyrei 13.9 9.5 159 13.92 2.34 8.10
3 L 48#% Castanopsis jucunda 10.6 8.1 34 5.30 2.56 10.80
4 ¥4 Castanopsis fargesii 9.0 7.5 76 4.98 2.63 10.11
5 JEFE BRI Ttea 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 BAEHERAS Camellia fraternal 10.6 7.6 124 451 2.52 9.82
8 WAL Eurya hebeclados 9.9 73 126 431 2.35 9.31
9 At Cinnamomum subavenium 99 7.9 72 2.98 225 8.15
10 WA Liquidambar formosana 10.0 7.7 12 2.02 1.98 6.55
11 UG Alniphyllum fortunei 6.8 72 36 1.82 1.52 3.66
12 1B IR M Machilus leptophylla 95 8.6 28 1.73 1.41 2.98
13 L1H4 Machilus thunbergii 10.9 8.3 19 1.68 1.97 5.65
14 E/\W Alangium kurzii 10.8 7.4 31 1.66 1.76 4.06
15 Afof Schima superba 19.5 11.3 16 1.47 1.37 3.12
16 Z R Symplocos stellaris 11.1 6.9 12 1.40 2.34 9.80
17 W& Loropetalum chinense 6.3 6.7 9 1.31 1.89 6.37
18 JEEEAT Ternstroemia gymnanthera 7.8 7.0 12 1.30 2.14 6.76
19 L4 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
&
g&
Lc 0.32]0.00 o
0.5
+a
Ps 0 &

PR, Pianka LA EBIREOC. Mp. QIFEIENE; Ce. itk Cj. SIS Cf #%; To. AR B Cg

A% BB Ce AR LEHUE; AR fRH; ML AEAHE; Mt 200 Ak, BV Ss. RfF; Ssl
Tg. JEFEAT: Ps. %

A1

Figure 1
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PIE N 023, 59BN ESHEEER S, 5050, SEEMHEHR. HESMTESEES N
0.49. 0.45, HEZEE 2 (PSS 3 17, LAY Pianka /250 ESIEEIYME N 0.06, SEIEE RS H
TR, o~ 030, 5SS, . BRI . ZESMESIEEIIN 0.04, HiithE . MER.
211 e = N 1Y) Y 77 A R 0 L 51 2 SR RO VAL = 38
23 BUEKBEMESHT

A AV SR SEBME Y T 22 LR (Ry)=3.21, KT 1, FKIREE PO R ig SR SEIe v L 3
RIEWRES o 2 WG SUE [ 7 (0.95, 25) Fl 4(0.05, 25)] 405l 14.611 Fl 37.652, Kugusitid (W) A 80.29,
WA KRS T (W) KT 2Z 3R Ry) 5 1 MIRZERREE, WIFRETE £0.95)<W<,(0.05) B, #
A S 2 ]I 45 1 2 (P<<0.05), RMARIRZE IR 18 25 IEIRES (P<<0.05).
24 FREBEE ST
241 Yk HEMAMEZE = 1% WIEEMFD 2 SR IRER AR 2 R, A 9 X Fh(a] B4
ISR 2 K (P<<0.01), LR 5.27%; A 11 KR EIECZE 4 &2 (P<<0.05), fiHbh 6.43%; £ 151 %f
TR R S5 VAN 1 2, 7 ok 88.30%. 25 AR -t AR (10.62). 25 4R ok B A% (7.28) il [ 1k 45 7k 1K A W 3%
(P<0.01), BIFENIM-ARNT (3.87). LLAG-ZHERE (4.52). Lehli-20 T kE (4.98) 25 ol ] 36 45 11 ik W 38 K F
(P<<0.05), TEAHG5 FTA LA PRI EE AN 35 . ARV O 5 b o () 2o 57 PR 0

®2 BRI Gt ERE

Table 2y correlation test of dominant tree species
W Mp Ce Cj cf lo Cg Cfa Eh Cc Lf Af Ml Mt Ak Ss Ssl Lec Tg
Ce 1.14

Cj 204 2.09

Cf 0091 0.53 4.15*

Io 0.17 3.14 9.66** 9. 77**

Cg 0.83 0.31 0.00 0.93 0.93

Cfa 0.21 0.83 9.69*%* 1.50 5.47* 0.06

Eh 0.08 14.52** 292 1.71 5.37* 0.72 4.72*

Cc 2098 5.50*%  0.09 0.01 0.81 0.09 0.59 5.03*

Lf 0.83 0.12 0.95 1.39 1.39 0.00 0.06 0.00 1.32

Af  0.21 0.90 0.50 1.00 1.00 0.50 2.10 2.01 3.64 0.06

Ml 035 1.71 0.34 0.12 0.12 252 0.73 3.08 0.13 0.18 0.04

Mt 1.14 0.41 4.52*  1.83 1.83 0.31 351 1.50 0.02 0.12 0.00 0.41

Ak 0.00 0.41 1.52 1.83 1.83 1.52 351 150 0.02 0.12 7.65** 0.41 0.05

Ss  3.87* 2.62 0.34 0.12 0.12 2.03 0.04 1.16 0.13  0.18 0.04 1.06 0.11 0.11

Ssl  0.08 0.15 0.78 0.50 293 3.04 2.01 0.08 0.03 0.00 4.72* 0.02 0.21 8.83** 0.02

Lc 281 3.51 0.06 0.01 0.01 050 0.21 2.01 3.64 0.50 0.21 0.04 0.00 0.00 0.04 0.27

Tg 0.01 6.95** 221 0.26 026 220 140 5.69* 033 0.07 041 0.74 0.59 0.59 1.11 0.01 239

Ps 035 10.62** 252 0.12 223 034 0.73 7.28*% 498* 0.18 1.51 0.00 0.11 2.62 1.06 1.06 1.51 3.30

YL oA MR B (P<<0.01); *WIk45M: 3 (P<0.05). Mp. UIAEIEHE; Ce. &thE; Cj. ZHEE; CL#%; lo. 4HIE M BN,

Cg. HXl; Cfa. BIZERIAS; Eh EBAL; Co Mt LEWA; AL B ; ML AERM; Mt 206; Ak B/\MAH;
Ss. ARfif; Ssl. ZFR; Lo #AR; Tg JEHKA; Ps. 284,

242 BLFH HRE20A: SFH 171 AR ECZEE SR, RIEBRES RS ECE 113X, HEEh
66.1%, TUBRLSFIXIRCAE 58 %), (b 33.9%, IEHICHELL N 201, B3 EBLE (P<<0.01) (AP ECE
36 XF, HAEMAIEE 21.1%, BEFIEESS (P<<0.05) FUFIXTECE 34 %F, G R 19.8%, AN B EIERRGEH
43%F, dbh 25.1%., MR ENEGE (P<0.01) A 14X, G 82%, WFEMIEKLE (P<<0.05) 4 16 Xf,
MR 9.4%., AN FEMEEEA 28 X, MR 16.4%. BIETEAE SIE . S0, 200 . RS 4 M F
X R R IEEREE (P<<0.01), SARf7. HInAEE. B, BIESE 4 R 2R B RS (P<0.01);
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IR 5B B W UKES (P<<0.01); 2L SAEIER BRI, #% . B EERAS . DHEME A% 0 3 EHk
45 (P<<0.01); RS8R, GEBR . dMFHE. WA, BRI, R, MR JE RS0 0 ik
45 (P<<0.01),

243 (R EAEoE LEMAA SRR R E 3 ATH: R EIERS (P<0.01) 1R XA
7, R 4.1%; B IEBES (P<0.05) A 50 XF, (FEHOR 29.2%; AN B IEEKLS (P>0.05) A 82 X,
i 48.0%; TCHEZEYE (P>0.05) Jy 32 %), (5 MR REY 18.7%., 046 T i 5 4% S 4 i 35 IR R4S (P<<0.01),
SR TCEREEYE; ARMEIEL T AR BEKSE 10 MR ICERS I ; 265 BAAERE . MM
BRI ¥ SHEAE S 3 EERSS (P<<0.05); S5 ARMT . dHHEEE . BALERRE 12 DRFICEE,
PE, 58, HXE 6 AR I IERES (P>0.05),

Mp Mp

o] Ce ® 0.67<C, [m]Ce 0 0.75<C,

Ala|Cj 4 0.33<C,<0.67 Ala|C 4 0.60=<C,<<0.75

A |m|alCf = 0<C,<0.33 o|a|e|Cf m 0.45<(,<<0.60

m|m|afe]lo 0 -0.33<C,<0 NINEYEIG ©0.30<C,<0.45
m|m|a|a|Cg £ —0.67<C,<-0.33 m|m|m|a|alCg 0 0.15<G6<<0.30

m(m|a|a|e|[m|Cha 0 C,<-0.67 Ala|oe|a|e|m Cfa A 6<0.15

Ale|a|ale|a]|e]|Eh m|(e|a|la|a|m|a|Eh

Ole|m|m|a|m|a|a|Cc Ofla|m|m|m|m|m|[a|Cc

e | |a|le|e|0|m|0]|A|Lf olo|lo|lo|lo|lo|lo|o|a|Lf

m|a|a|oe|o|a|e|e|e|0|Af ololo|o|o o m |0 |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 ololol|a|Mt

B (A A 0|0 |a|0 a|m|m|a m Ak oO|lm|m|o|m|Oo|Oo|o|a o |Ak

ole|o|m|m|e|A|a|m|A|m 0| m|Ss Alololololo]lo ofalolaloflol|Ss

Ojlo|a|ale|e|e|(m|m|0|Aa|[0|m|a|m|Ss] olo|m|m|m|m|m|ofofo]|m|a A | o |Ssl

Ale|m|o|m|afr|e]|e|r]|A 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|a]lo|lo|loflo|o|Tg

e|lo|ar|o|laflo|lo|lo|o|m|o|m|o|lo|lo|lo|o|o IPS olalalolalo]|a rlolalolalalalala /\IPS

O i IEIRA, ;. AWy LA, OO AN 3 RIS,
ARG Mp. QIFETERE; Ce. fith#: Cj. DM CE #5; To.

O Mt T IEIEL, . AL IEBASE, MO RIS, OR
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