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The Characteristics of Multi-dimension Niche of Dominant

Populations in Chinese fir and Broad-leaved Mixed Forest
LIN Si-Zu',HUANG Shi-Guo' ,HONG Wei' ,HUANG Bao-Long?,YU Xin-Tuo' (1. Fujian

Agriculture and Forestry University, Nanping 353001 China; 2. Nanjing Forestry University, Nanjing 230071,
China). Acta Ecologica Sinica2002,22(6) :962~968.

Abstract: Based on the principle of niche space compartmentalization, the characteristics of multi-
dimension niche of dominant populations in Chinese fir and broad-leaved mixed forest were studies with the
formulas of niche overlap and niche breadth. The results showed that resources availability influenced
niche matrices greatly. The adaptability of dominant populations varied in different resources spaces. In
the same resources space, there was no positive correlation between niche breadth and niche overlap of a
species countserpart. The niche overlap between Chinese fir and the same other tree species varied in
different resources space. The relationship between niche overlap and competition was influenced by the
bio-characteristics of tree populations greatly. The results of the study can be applied for the management
of mixed forests.
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Table 2 The partitioning of chemical resources space of soil in Chinese fir and broad-leaved mixed forest (unit: %)
Range
Item
1 2 3 4
(NDTotal N N<0.11 0. 11<<N=<C0. 14 0. 14<<N<C0.17 N>0.17
(P)Total P P<C0.015 0. 015<<P<0. 018 0. 018<CP<<0. 021 P>0.021
(K)Total K K<1.5 1. 5<<K<1.9 K>1.9
s Shannon-Weiner t1e]
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Table 3 Niche breadth of dominant populations in physical resources space of soil in Chinese fir and broad-leaved mixed

forest
Tree species
Item
1 2 3 4 5 6 7 8 9 10
A 0.6513  0.6000 0.3719  0.4406  0.3821  0.3947  0.4255 0.5207  0.4022  0.5297
B 0.9819  0.7459  0.5295  0.4776  0.4226  0.4226  0.3849  0.3122 0.4049  0.5015
* A ,B . A is niche breadth of

populations without consideration of resource availability, B is niche breadth of populations with consideration of resource

availability. 1 Cunninghamia lanceolata 2 Schima superba 3 Castanopsis eyrei 4 Castanopsis
lamontii var. shanghangensis 5 Castanopsis fargesii 6 Castanopsis fabri 7 Cyclobalanopsis
multinervis 8 Cyclobalanopsis glauca 9 Pinus massoniana 10 Pinus taiwanensis

4

Table 4 The partitioning of niche breadth in physical resources space of soil in Chinese fir and broad-leaved mixed forest

Range
Item Proportion 0~0.1 0.1~0.2 0.2~0.3 0.3~0.4 0.4~0.5 0.5~0.6 0.6~0.7 0.7~0.8 0.8~0.9 0.9~
A B 0 0 0 30. 00 30. 00 20. 00 20. 00 0 0
B FT 0 0 0 20. 00 40. 00 20. 00 0 10. 00 0 10. 00
2.1.2 S s s
(. (2 . B : N N .
N N N . N N o FT : N N . N
~ Y ~ N ~ o 9 b ~
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Table 5 Niche breadth of dominant populations in chemical resources space of soil in Chinese fir and broad-leaved forest

Tree species

frem 1 2 3 4 5 6 7 8 9 10
A 0.6358 0.6010  0.5037 0.3934 0.5343  0.5306 0.2634  0.5006 0.553 0. 4772
B 0.9875  0.7548  0.5222  0.475 0.4083  0.4119  0.3868  0.3147  0.4066  0.5042
* A B N 3 The connotation of A and B, Tree species and their codes are as note of table 3
6
Table 6 The partitioning of niche breadth in chemical resources space of soil in Chinese fir and broad-leaved forest
Range
Item Proportion 0~0.1 0.1~0.2 0.2~0.3 0.3~0.4 0.4~0.5 0.5~0.6 0.6~0.7 0.7~0.8 0.8~0.9 0.9~
A B 0 0 10. 00 10. 00 10. 00 60. 00 10. 00 0 0
B FT 0 0 0 20. 00 40. 00 20. 00 0 10. 00 0 10. 00
2.2
( N . )
[18] . N .
[3] .
s s [6] s
2.2.1 8 ,
4 0.8, 7 0.7, 27 0.3,
° s 0. 2824
~0.7893,
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Table 7 Niche overlap of dominant populations in physical resources space of soil in Chinese fir and broad-leaved mixed

forest
Tree species ! 2 3 ! 5 6 ! 8 )
2 0.7893
3 0. 6242 0. 5387
4 0. 2824 0. 4352 0. 0008
5 0. 6055 0. 5430 0. 8320 0. 000
6 0. 6080 0.5578 0. 8132 0. 0294 0.8114
7 0.2824 0.4258 0. 0008 0. 6644 0. 000 0.0294
8 0. 4468 0. 4260 0. 3535 0.2177 0. 3701 0. 3648 0.1969
9 0. 6029 0.5316 0.7769 0. 0000 0. 8024 0. 7515 0. 0000 0.2993
10 0. 3424 0. 4306 0.0265 0.6943 0.0183 0. 0459 0. 6680 0. 2851 0.0348

* 3 Tree species and their codes are as note of table 3
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Table 8 The partitioning pattern of niche overlap in physical resources space of soil in Chinese fir and broad-leaved

mixed forest

Range 0 0~0.1 0.1~0.2 0.2~0.3 0.3~0.4 0.4~0.5 0.5~0.6 0.6~0.7 0.7~0.8 0.8~0.9 0.9~

. 8.89 17.78 2.22 11.11 8. 89 11.11 8. 89 15.55 6.67 8. 89 0
Proportion
[16]
, 17]
s [0.5~0.6] , N [0.3~0.5] o N
0.608.,0. 6029, 0.3424,
147 R
0.0348.0.1969, o o
0.8114, o
2.2.2 10 s
1 0.8, 2 0.7, 32 0.3,

0.3793~0. 8323,

°

9

Table 9 Niche overlap of dominant populations in chemical resources space of soil in Chinese fir and broad-leaved mixed
forest
Tree species ! 2 3 4 2 6 7 8 o

2 0. 8323

3 0.5618 0.4788

4 0. 4705 0. 4820 0.1546

5 0. 5945 0.5160 0.5335 0.2159

6 0.5513 0.5082 0.1467 0.1624 0. 6991

7 0.3793 0. 4375 0.5023 0.5491 0. 2083 0.1343

8 0.6118 0. 6234 0.6642 0. 4086 0.4479 0. 4896 0. 2541

9 0. 6400 0.5824 0.4191 0.1975 0.6612 0.6528 0. 1854 0. 4664

10 0.5259 0. 5887 0.1792 0. 7994 0. 2531 0.1951 0. 6264 0. 4507 0. 2584
* 3 Tree species and their codes are as note of table 3

10
Table 10 The partitioning pattern of niche overlap in chemical resources space of soil in Chinese fir and broad-leaved

mixed forest

Range 0 0~0.1 0.1~0.2 0.2~0.3 0.3~0.4 0.4~0.5 0.5~0.6 0.6~0.7 0.7~0.8 0.8~0.9 0.9~

. 0 17.78 11.11 2.22 22.22 24. 44 17.78 2.22 2.22 0
Proportion
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