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Niche and interspecific association of dominant species of woody plants in
evergreen broad-leaved forest in Bailushan scenic area, Zhejiang Province
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(1. College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Lanxi
Natural Resources and Planning Bureau, Lanxi 311390, Zhejiang, China)

Abstract: [Objective] The study is to explore the niche and interspecific association of dominant species of
woody plants in the evergreen broad-leaved forest in Bailushan scenic area, Zhejiang Province and understand

their relationship and succession characteristics, so as to provide reference for ecological restoration and
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biodiversity conservation of subtropical evergreen broad-leaved forests. [Method] Taking the dominant
species of woody plants in the evergreen broad-leaved forest in the study area as the research object, a long-term
fixed plot with an area of 1 hm” was established. Ecological niche analysis, variance ratio method (Ry), 5 test,
Pearson correlation coefficient, and Spearman rank correlation coefficient were used to analyze the niche and
interspecific relationship of dominant woody plant species with importance values greater than 1.00%. [Result]
(1) Schima superba, Lithocarpus glaber, Quercu sphillyreoides, and Pinus massoniana were the constructive
species of the community. Among them, S. superba had the highest importance value (V;=27.37%), Levins
niche width (B;=20.95), and Shannon niche width (Bg=3.11), while the other three species had importance
values greater than 10%. The average By and Bg were 16.63 and 2.87, respectively. (2) The mean niche overlap
index (O;;) of dominant species was 0.39. Most species were relatively independent in resource utilization and
interspecific competition was weak. S. superba, L. glaber, Q. sphillyreoides, and P. massoniana had high niche
overlap (mean 0;=0.73), indicating a high degree of similarity in resource utilization. The niche overlap index
of Castanopsis sclerophylla with these four species was relatively low (mean 0;=0.17), indicating the weakest
competition. (3) The overall association of dominant species in the community showed a significant positive
correlation (P<<0.05). According to x test, among the 153 pairs out of 18 dominant woody plant species, only
12 pairs showed significant associations (P<< 0.05), while 91.00% pairs were not significantly correlated.
Similar results were observed in Pearson correlation and Spearman rank correlation tests, and 71.25% and
71.90% of species pairs were not significantly correlated. The positive and negative association ratio was
greater than 1, indicating that species tended to distribute independently. [Conclusion] The community is in
the middle to late stage of succession and has a relatively stable ecological state. In the management of
evergreen broad-leaved forests in the early or middle stage of succession in central Zhejiang, it is recommended
to moderately retain P. massoniana when regulating high-density stands and appropriately plant Q.
sphillyreoides in forest gaps and edges to promote positive succession and enhance the stability of forest
ecosystems. [Ch, 4 fig. 2 tab. 36 ref.]

Key words: Bailushan scenic area; evergreen broad-leaved forest; dominant species of woody plants; niche

characteristics; interspecific associations
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Table 1 Importance values and niche widths of dominant tree species

. - gy TEEU R PR BN
73 /% cm By By
1 AAufSchima superba Ss 1685 6.70 9.0 27.37 3.11 20.95
2 FtkLithocarpus glaber Lg 698 6.43 7.7 11.42 2.96 18.27
3 5 X[k Quercus phillyreoides Qp 1172 5.36 4.2 10.98 2.59 11.28
4 I B Pinus massoniana Pm 449 6.43 11.2 10.65 3.08 20.36
5 JE B¢ s Ternstroemia gymnanthera Tg 469 5.09 4.1 5.36 251 10.10
6 wihif Castanopsis sclerophylla Cs 94 3.75 13.6 4.46 2.06 5.89
7 H X Quercus glauca Qg 87 4.56 6.7 2.58 2.44 8.53
8 HAESyzygium buxifolium Sb 158 4.02 3.2 247 247 10.44
9 JE & Tlex elmerrilliana Ie 104 4.56 3.7 2.30 2.60 11.71
10 SR Vaccinium carlesii Ve 34 3.75 2.6 1.48 2.39 8.89
11 L HE#% Castanopsis jucunda Gj 31 2.68 8.6 1.35 1.90 5.08
12 HE - BUfilItea oblonga Io 35 3.22 3.7 1.34 2.25 8.22
13 LIBSymplocos sumuntia Ssu 29 2.95 3.8 1.20 2.09 6.14
14 ABFE % B A Styrax odoratissimus So 20 2.95 42 1.17 229 9.09
15 BINWIMIAR Quercus serrata Qs 30 2.68 5.3 1.17 2.19 8.04
16 I LLALSymplocos anomala Sa 18 2.95 3.4 1.11 2.21 7.36
17 UEANE Eurya hebeclados Eh 28 2.41 43 1.03 2.03 6.64
18 MK Loropetalum chinense Lc 30 241 3.5 1.02 1.99 6.43

UtH: Bs. ShannonA: 7S 9EH; By. Levins A&7 FiE

22 EYMBEEAREMESMEREN
A1y Ah ) A S AL SRR B, 153 XA B R IE R (0y) M 0.02~0.94, Hrp AR 254 45
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Figure 1 Niche overlap of major dominant species in the plots
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Table 2 correlation test of dominant tree species

R Ss Lg Qp Pm Tg Cs Qg Sb Ie Ve Cj To Ssu So Qs Sa Eh

Lg  0.00
Qp 000 0.59

Pm  0.00 5.74* 059

Tg 000 039 232 039

Cs 000 002 293 002 4.07*

Qz 000 016 139 0.16 203 1182

Sb 0.00 004 234 004 4.02% 244 221

le 000 016 093 016 034 304 095 007

Ve 000 002 171 002 066 008 000 001 0.00

Cj 000 004 234 004 1.11 568 558 017 129 0.82

Io 000 000 001 000 013 040 4.03* 113 032 040 033

Ssu 000 002 171 002 002 008 078 001 072 029 298 321

So 000 002 009 002 002 008 078 00l 000 361 001 097 0.08

Qs 000 004 026 004 001 055 038 017 4.05% 001 434* 033 298 0.0l

Sa  0.00 002 050 002 407 008 078 001 000 118 001 097 008 008 0.0l

Eh 000 009 053 009 171 150 152 059 209 0.I5 059 097 021 454 059 1.50
Lc 000 009 053 009 011 150 152 059 031 0.15 608 002 021 167 059 015 3.84*
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H 2 Pearson 8% % £

Figure 2 Pearson correlation coefficient



5 42 55 3 W RESEAT . WY P B L XU 2 TR DX 2 B I AR A AR ) 10 380 2 25 07 B o [ ] 24 17 539

TN 1.01. MISEME 8K (P<0.05) FOFIXTBON 44 XF, 5 SR 28.75%, 1E. 15 EHLsFxs
OOy 19 F1 25 X, HhAg 12 ARt R Ak B2 A G (P<<0.01), QiR 5 #EnF AL, 2 XIBRS R R
B O R . WERE SR . SRR SR SR IR R B 3E K (P<<0.01),
2.3.4 Spearman #Aa X A4 FHE 3 AT HA IEERESARITECH 95 X, SUERES R ECH 58 X, IE
TR 1.64, AIEPEIR 7K (P<<0.05) BURNXTECK 43 X, i SO EHY 28.10%, 1E . £ i B LS ROt
Ry 22 A 21 Xb, R 12 SRR R AR B IEAEC (P<0.01), WA 5 DR JEMAT . it
WAL, SXIBRSERA . AR SXERSE; A LA ARG B 2K F (P<<0.01), Wndkk S
AR, GXIER, SRR, BEE. K. BEHLE, &R XIERE,
Ss
Lg
Qp [

Pm e

Lg

Tg |*

2]
Cs . .
Qg i |
Sb 3

le b .
]

V
¢ Ve

Cj .
J Gj
I
0 * Io

Ssu * Ssu
So
Qs
Sa

H . . . |
-1.0 —0.8 —0.6 -0.4 —0.2 0 0.2 04 0.6 0.8 1.0
Spearman FRAHIE R EL

* R EAF(P<0.05); ** M EFEME(P<0.01). Ss. Kfif; Lg. Fkk: Qp. & K4k;
Pm. G2 Tg JEEA: Cs. il Qg #X: Sb. Affil: Te. JEMH255; Ve, 2
Cj. ZHEkE; To. FEFEATEUM]; Ssu. tWWL; So. A& % B &F; Qs. JEARMIFR; Sa. FHF 1L,
Eh. fE#; Le. A

B 3 Spearman #A48% £ 4

Figure 3 Spearman rank correlation coefficient
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Figure 4 Regression analysis of niche overlap index with Pearson correlation coefficient, and Spearman rank correlation coefficient
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