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Niche and interspecific association of dominant species of woody plants in
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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

biodiversity conservation of subtropical evergreen broad-leaved forests. [Method] Taking the dominant
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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 (V7=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 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 O;=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 O;=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 y* 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

- i PR L L AR SR
7S P /% cm Bg B
1 AAiSchima superba Ss 1685 6.70 9.0 27.37 3.11 20.95
2 fi¥RLithocarpus glaber Lg 698 6.43 7.7 11.42 2.96 18.27
3 Ly X ¥k Quercus phillyreoides Qp 1172 5.36 42 10.98 2.59 11.28
4 L B Pinus massoniana Pm 449 6.43 11.2 10.65 3.08 20.36
5 JE )} F Ternstroemia gymnanthera Tg 469 5.09 4.1 5.36 2.51 10.10
6 Wi 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 I HiSyzygium buxifolium Sb 158 4.02 32 2.47 2.47 10.44
9 JEM& A Tlex elmerrilliana Ie 104 456 3.7 230 2.60 11.71
10 S G Vaccinium carlesii Ve 34 3.75 26 1.48 2.39 8.89
11 Ly H8#% Castanopsis jucunda Gj 31 2.68 8.6 1.35 1.90 5.08
12 FEIE M Uil Ttea oblonga To 35 3.22 3.7 1.34 225 8.22
13 LWLIALSymplocos sumuntia Ssu 29 2.95 3.8 1.20 2.09 6.14
14 A4 B A Styrax odoratissimus So 20 2.95 42 1.17 2.29 9.09
15 JEEHIAR Quercus serrata Qs 30 2.68 5.3 1.17 2.19 8.04
16 ML BLSymplocos anomala Sa 18 2.95 3.4 1.11 221 7.36
17 1A Eurya hebeclados Eh 28 2.41 43 1.03 2.03 6.64
18 WA Loropetalum chinense Lc 30 241 3.5 1.02 1.99 6.43

Shannon A= Z57 58 & (Bg) M 1.90~3.11, Levins AESNLFEE (By) b 5.08~20.95, 18 FARAIEY) B934
Shannon A= 75 5 B -3 Levins AE 2507 S5 EE 48510 2.40. 10.19, A= 2507 55 BEHEA BT 3 A7 R R 43 51 R A
ff . SRS . AR, Fod LUK 0 A 0 T8t o EEEHESS 3 A2 S XIFRAY Shannon A &5 58 B Al
Levins AE AL Se AT 547, 450k 2.59 F1 11.28, SHEREREE(EAESE 11 {7, WE Shannon 4
AL FEEEFN Levins AN FEEE RN, 400020 1.90 F15.08, HEA 5 18 fii
22 HEYBHENRBWMESMKEEEY

AN[F A B A= 207 SRR, 153 XA ESTEEL (Oy) 7 0.02~0.94, H A 57 S48
BRTET 0.50 s 47 %F, b B EH 30.72%, /NT 0.50 AL LA 106 %F, 5 B B
69.28%(14 1),



55 41 5 X ) W RESEAT . WY P B L XU A2 MR X ¢ ] I RO A R A 00 3800 A 25 (57 B o [ B 451 5

Ss
Qp. Le
Pm.. O
e [ o [,

Cs 020 028 002 0.19

Ie

Cj 039 049 003 025 0.05 0.08

Io . . 0.34 . 0.28 0.
Ssu (047 041 021 046 019 0.
Sollllam%yi.
Qs . - 0.12 . 0.11 020 0.23 . 039 0.46 So

Sa . - 0.38 0.46 035 0.5 030 044 042 042 0.15 040 0.13 048
Eh 030 039 0.04 040 0.04 . . 0.07 0.09 0.28 0.21 0.42 0.47 . 0.38

Lc 033 043 007 039 006 050 042 0.03 014 032 031 026 0.40 - 0.43 0.09

Ve

o 08
Cj
0.29 - 0.25
Io

0.19 045 0.24 043

I . : B |
0 0.2 0.4 0.6 0.8 1.0
AL EBIRE

Ss. AKfifs Lg. F#ks Qp. LXKk Pm. LEM; Te JEEA; Cs. #H; Qg &N
Sb. ks Te. JBM&T; Ve SR Cj. DM To. 2L RHl; Ssu. thil;
So. il &% B A Qs. JANFIER; Sa. L Eh. 5B : Le MR,

H1 A EWAFESEE S
Figure | Niche overlap of major dominant species in the plots
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TS HERE . AEIEN ORI, AR RUE AR . R, BRI . MBELEE . AT RN,
JEL R AR L TR R AR MRS 3 X A
233 Pearson ABX 2% WK 2 WA HAIEMCHERFIXTECH 77 XF, SARCHERFXTECH 76 X, 1E
Tk 1.01, AR B & 7KF (P<0.05) FURIXTECH 44 X, (5 ST 28.75%, 1E . i RS Rkt
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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 0.00 0.59
Pm  0.00 5.74* 0.59
Tg 0.00 039 232 039
Cs 0.00 0.02 293 0.02 4.07*
Qg 0.00 0.16 1.39 0.16 2.03 11.82
Sb 0.00 0.04 234 0.04 4.02% 244 221
Ie 0.00 0.16 093 0.16 0.34 3.04 095 0.07
Ve 0.00 0.02 1.71  0.02 0.66 0.08 0.00 0.01 0.00
Cj 0.00 0.04 234 004 1.11 5.68% 5.58* 0.17 1.29 0.82
Io 0.00 0.00 0.01 0.00 0.13 0.40 4.03* 1.13 0.32 0.40 0.33
Ssu  0.00 0.02 1.71  0.02 0.02 0.08 0.78 0.01 0.72 029 2098 3.21
So 0.00 0.02 0.09 0.02 0.02 0.08 0.78 0.01 0.00 3.61 0.01 097 0.08
Qs 0.00 0.04 026 0.04 0.01 0.55 0.38 0.17 4.05% 0.01 434* 033 298 0.01
Sa 0.00 0.02 0.50 0.02 4.07* 0.08 0.78 0.01  0.00 1.18  0.01 097 0.08 0.08 0.01
Eh  0.00 0.09 053 0.09 1.71 1.50 1.52 0.59  2.09 0.15  0.59 097 021 4.54* 059 1.50
Lc 0.00 0.09 0.53 0.09 0.11 1.50 1.52 0.59 031 0.15 6.08* 0.02 021 1.67 059 0.15 3.84*
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* B EMI(P<0.05); ** MR EMI(P<0.01). Ss. Kfif; Lg. Aikk; Qp. ZXIKEK;
Pm. BEM; Tg EFA; Cs. wff; Qg H X Sb. 7ifili; le. B4R Ve f R HAE;
Cj. SHEFE; To. JETEMEUR); Ssu. (thl; So. AR EFF: Qs. JEWIMIKR; Sa. LT
Eh. & Le. A

H 2 Pearson 8% % £

Figure 2 Pearson correlation coefficient
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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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